
Co-sponsored by

iPSCs stained with pluripotency marker, © Fate Therapeutics
Expression of Thy-1 antigen on MSC, © Weiwen Deng, M.D., Ph.D. In cooperation with Japan National Tourism Organization

June 13 – 16, 2012
Pacifico Yokohama  •  Yokohama, Japan

Wednesday – Thursday
Poster Session Abstracts - Volume 1

www.isscr.org

10th
Annual
Meeting



June 12 – 15, 2013
Boston, MA USA

11th
Annual
Meeting

®

www.isscr.orgCo-sponsored by



Co-sponsored by

iPSCs stained with pluripotency marker, © Fate Therapeutics
Expression of Thy-1 antigen on MSC, © Weiwen Deng, M.D., Ph.D. In cooperation with Japan National Tourism Organization

June 13 – 16, 2012
Pacifico Yokohama  •  Yokohama, Japan

Wednesday – Thursday
Poster Session Abstracts - Volume 1

www.isscr.org

10th
Annual
Meeting



ISSCR 10th Annual Meeting www.isscr.org/2012

Poster Floorplan

Inte rne t C a fe

Booth:128

PPananneeell SSStttaaaandnnnnn :880

2 4 ta ble s

CC RR
LL EE SSSS

EXHIBITOR
HHELPDESK

Sta�room
S E C UR IT YY
OOFFFF IC

F L OOR P LAN IS S U B J E C T T O CHANG E

STAGE

ABSTRACTS

1001
1011

1010

1020

1021
1031

1030

1040

1041
1051

1050

1060

1061
1071

1070

1080

1081
1091

1090

1100

1101
1111

1110

1120

1121
1131

1130

1140

1141
1151

1150

1160

1161
1171

1170

1180

2001
2011

2010

2020

2021
2031

2030

2040

2041
2051

2050

2060

2061
2071

2070

2080

2081
2091

2090

2100

2101
2111

2110

2120

2121
2131

2130

2140

2161
2171

2170

2180

2181
2191

2190

2200

2201
2211

2210

2220

2221
2231

2230

2240

2241
2251

2250

2260

2261
2271

2270

2280

2281
2291

2290

2300

2301
2311

2310

2320

2321
2331

2330

2340

2141
2151

2150

2160

3020
3040

3001

3021

3060
3080

3041

3061

3100
3120

3081

3101

3140
3160

3121

3141

3180
3200

3161

3181

3220
3240

3201

3221

3260
3280

3241

3261

3300
3320

3281

3301

3340
3360

3281

3341

Eye or Retinal Cells

Neural Cells

Epithelial Cells (Not Skin) 

Liver Cells 

Pancreatic Cells 

Muscle Cells 

Lung Cells  

Epidermal Cells  

Endothelial Cells/Hemangioblasts 

Cardiac
Cells

Cancer
Cells

 Mesenchymal Stem
Cell Differentiation

 Embryonic Stem
Cell Pluripotency

 Embryonic Stem Cell
Clinical Applications

Embryonic Stem Cell
Differentiation

Reprogramming

Tissue Engineering

Totipotency/
Early Embryo Cells

iPS Cells

Pre-clinical
and Clinical

Applications of
Mesenchymal

Stem Cells

Hematopoietic
Cells

Technology
for Stem Cell

Research
Regeneration
Mechanisms

Other

Chromatin in
Stem Cells

Mesenchymal
Cell Lineage

Analysis

Education & Outreach,
Ethics & Public Policy, 

History of Stem Cell Research,
Social Issues

Germline
Cells

Intestinal/Gut Cells 

NO PHOTOGRAPHY OR RECORDINGS  
PERMITTED IN THE POSTER AREAS

ISSCR 10th Annual Meeting www.isscr.org/2012

Poster Floorplan

Inte rne t C a fe

Booth:128

PPananneeell SSStttaaaandnnnnn :880

2 4 ta ble s

CC RR
LL EE SSSS

EXHIBITOR
HHELPDESK

Sta�room
S E C UR IT YY
OOFFFF IC

F L OOR P LAN IS S U B J E C T T O CHANG E

STAGE

ABSTRACTS

1001
1011

1010

1020

1021
1031

1030

1040

1041
1051

1050

1060

1061
1071

1070

1080

1081
1091

1090

1100

1101
1111

1110

1120

1121
1131

1130

1140

1141
1151

1150

1160

1161
1171

1170

1180

2001
2011

2010

2020

2021
2031

2030

2040

2041
2051

2050

2060

2061
2071

2070

2080

2081
2091

2090

2100

2101
2111

2110

2120

2121
2131

2130

2140

2161
2171

2170

2180

2181
2191

2190

2200

2201
2211

2210

2220

2221
2231

2230

2240

2241
2251

2250

2260

2261
2271

2270

2280

2281
2291

2290

2300

2301
2311

2310

2320

2321
2331

2330

2340

2141
2151

2150

2160

3020
3040

3001

3021

3060
3080

3041

3061

3100
3120

3081

3101

3140
3160

3121

3141

3180
3200

3161

3181

3220
3240

3201

3221

3260
3280

3241

3261

3300
3320

3281

3301

3340
3360

3281

3341

Eye or Retinal Cells

Neural Cells

Epithelial Cells (Not Skin) 

Liver Cells 

Pancreatic Cells 

Muscle Cells 

Lung Cells  

Epidermal Cells  

Endothelial Cells/Hemangioblasts 

Cardiac
Cells

Cancer
Cells

 Mesenchymal Stem
Cell Differentiation

 Embryonic Stem
Cell Pluripotency

 Embryonic Stem Cell
Clinical Applications

Embryonic Stem Cell
Differentiation

Reprogramming

Tissue Engineering

Totipotency/
Early Embryo Cells

iPS Cells

Pre-clinical
and Clinical

Applications of
Mesenchymal

Stem Cells

Hematopoietic
Cells

Technology
for Stem Cell

Research
Regeneration
Mechanisms

Other

Chromatin in
Stem Cells

Mesenchymal
Cell Lineage

Analysis

Education & Outreach,
Ethics & Public Policy, 

History of Stem Cell Research,
Social Issues

Germline
Cells

Intestinal/Gut Cells 

NO PHOTOGRAPHY OR RECORDINGS  
PERMITTED IN THE POSTER AREAS



Poster Floorplan

Inte rne t C a fe

Booth:128

PPananneeell SSStttaaaandnnnnn :880

2 4 ta ble s

CC RR
LL EE SSSS

EXHIBITOR
HHELPDESK

Sta�room
S E C UR IT YY
OOFFFF IC

F L OOR P LAN IS S U B J E C T T O CHANG E

STAGE

ABSTRACTS

1001
1011

1010

1020

1021
1031

1030

1040

1041
1051

1050

1060

1061
1071

1070

1080

1081
1091

1090

1100

1101
1111

1110

1120

1121
1131

1130

1140

1141
1151

1150

1160

1161
1171

1170

1180

2001
2011

2010

2020

2021
2031

2030

2040

2041
2051

2050

2060

2061
2071

2070

2080

2081
2091

2090

2100

2101
2111

2110

2120

2121
2131

2130

2140

2161
2171

2170

2180

2181
2191

2190

2200

2201
2211

2210

2220

2221
2231

2230

2240

2241
2251

2250

2260

2261
2271

2270

2280

2281
2291

2290

2300

2301
2311

2310

2320

2321
2331

2330

2340

2141
2151

2150

2160

3020
3040

3001

3021

3060
3080

3041

3061

3100
3120

3081

3101

3140
3160

3121

3141

3180
3200

3161

3181

3220
3240

3201

3221

3260
3280

3241

3261

3300
3320

3281

3301

3340
3360

3281

3341

Eye or Retinal Cells

Neural Cells

Epithelial Cells (Not Skin) 

Liver Cells 

Pancreatic Cells 

Muscle Cells 

Lung Cells  

Epidermal Cells  

Endothelial Cells/Hemangioblasts 

Cardiac
Cells

Cancer
Cells

 Mesenchymal Stem
Cell Differentiation

 Embryonic Stem
Cell Pluripotency

 Embryonic Stem Cell
Clinical Applications

Embryonic Stem Cell
Differentiation

Reprogramming

Tissue Engineering

Totipotency/
Early Embryo Cells

iPS Cells

Pre-clinical
and Clinical

Applications of
Mesenchymal

Stem Cells

Hematopoietic
Cells

Technology
for Stem Cell

Research
Regeneration
Mechanisms

Other

Chromatin in
Stem Cells

Mesenchymal
Cell Lineage

Analysis

Education & Outreach,
Ethics & Public Policy, 

History of Stem Cell Research,
Social Issues

Germline
Cells

Intestinal/Gut Cells 

NO PHOTOGRAPHY OR RECORDINGS  
PERMITTED IN THE POSTER AREAS

Poster Boards by Topic
Posters 1001 – 1180
Eye or Retinal Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1001 – 1015
Neural Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1016 – 1100
Epithelial Cells (Not Skin)  .  .  .  .  .  .  .  .  .  .  .1101 – 1110
Liver Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1111 – 1130
Pancreatic Cells .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1131 – 1142
Intestinal/Gut Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1143 – 1150
Muscle Cells   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1151 – 1160
Endothelial Cells/Hemangioblasts .  .  .1161 – 1173
Lung Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1174 – 1180

Posters 2001 – 2340
Epidermal Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2001 – 2008
Cardiac Cells .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2009 – 2040
Cancer Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2041 – 2074
Germline Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2075 – 2088
Hematopoietic Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2089 – 2140
Mesenchymal Stem Cell  

Differentiation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2141 – 2186
Chromatin in Stem Cells  .  .  .  .  .  .  .  .  .  .  .  .2187 – 2200
Mesenchymal Cell Lineage Analysis .  .  .2201 – 2221
Technology for Stem Cell Research .  .  .  .2222 – 2277
Education & Outreach, Ethics &  

Public Policy, Social Issues  .  .  .  .  .  .  .2278 – 2290
Regeneration Mechanisms .  .  .  .  .  .  .  .  .  .2291 – 2311
Other  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2312 – 2340

Posters 3001 – 3360
Embryonic Stem Cell Pluripotency .  .  .  .3001 – 3043
Embryonic Stem Cell Clinical  

Applications  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3044 – 3050
Embryonic Stem Cell Differentiation  .  .  .3051 – 3130
Reprogramming .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3131 – 3164
Tissue Engineering  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3165 – 3196
Totipotency/Early Embryo Cells  .  .  .  .  .3197 – 3200
iPS Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3201 – 3310
Pre-clinical and Clinical  

Applications of Mesenchymal  
Stem Cells .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3311 - 3360

NOTE: The presenters of the ODD-numbered 
posters are asked to present for the first hour 
of the receptions . The presenters of the EVEN-
numbered posters are asked to present for the 
second hour of the receptions .

www.isscr.org/2012 Thursday Poster Abstracts

Poster Floorplan

Inte rne t C a fe

Booth:128

PPananneeell SSStttaaaandnnnnn :880

2 4 ta ble s

CC RR
LL EE SSSS

EXHIBITOR
HHELPDESK

Sta�room
S E C UR IT YY
OOFFFF IC

F L OOR P LAN IS S U B J E C T T O CHANG E

STAGE

ABSTRACTS

1001
1011

1010

1020

1021
1031

1030

1040

1041
1051

1050

1060

1061
1071

1070

1080

1081
1091

1090

1100

1101
1111

1110

1120

1121
1131

1130

1140

1141
1151

1150

1160

1161
1171

1170

1180

2001
2011

2010

2020

2021
2031

2030

2040

2041
2051

2050

2060

2061
2071

2070

2080

2081
2091

2090

2100

2101
2111

2110

2120

2121
2131

2130

2140

2161
2171

2170

2180

2181
2191

2190

2200

2201
2211

2210

2220

2221
2231

2230

2240

2241
2251

2250

2260

2261
2271

2270

2280

2281
2291

2290

2300

2301
2311

2310

2320

2321
2331

2330

2340

2141
2151

2150

2160

3020
3040

3001

3021

3060
3080

3041

3061

3100
3120

3081

3101

3140
3160

3121

3141

3180
3200

3161

3181

3220
3240

3201

3221

3260
3280

3241

3261

3300
3320

3281

3301

3340
3360

3281

3341

Eye or Retinal Cells

Neural Cells

Epithelial Cells (Not Skin) 

Liver Cells 

Pancreatic Cells 

Muscle Cells 

Lung Cells  

Epidermal Cells  

Endothelial Cells/Hemangioblasts 

Cardiac
Cells

Cancer
Cells

 Mesenchymal Stem
Cell Differentiation

 Embryonic Stem
Cell Pluripotency

 Embryonic Stem Cell
Clinical Applications

Embryonic Stem Cell
Differentiation

Reprogramming

Tissue Engineering

Totipotency/
Early Embryo Cells

iPS Cells

Pre-clinical
and Clinical

Applications of
Mesenchymal

Stem Cells

Hematopoietic
Cells

Technology
for Stem Cell

Research
Regeneration
Mechanisms

Other

Chromatin in
Stem Cells

Mesenchymal
Cell Lineage

Analysis

Education & Outreach,
Ethics & Public Policy, 

History of Stem Cell Research,
Social Issues

Germline
Cells

Intestinal/Gut Cells 

NO PHOTOGRAPHY OR RECORDINGS  
PERMITTED IN THE POSTER AREAS

Poster Boards by Topic
Posters 1001 – 1180
Eye or Retinal Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1001 – 1015
Neural Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1016 – 1100
Epithelial Cells (Not Skin)  .  .  .  .  .  .  .  .  .  .  .1101 – 1110
Liver Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1111 – 1130
Pancreatic Cells .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1131 – 1142
Intestinal/Gut Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1143 – 1150
Muscle Cells   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1151 – 1160
Endothelial Cells/Hemangioblasts .  .  .1161 – 1173
Lung Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1174 – 1180

Posters 2001 – 2340
Epidermal Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2001 – 2008
Cardiac Cells .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2009 – 2040
Cancer Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2041 – 2074
Germline Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2075 – 2088
Hematopoietic Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2089 – 2140
Mesenchymal Stem Cell  

Differentiation  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2141 – 2186
Chromatin in Stem Cells  .  .  .  .  .  .  .  .  .  .  .  .2187 – 2200
Mesenchymal Cell Lineage Analysis .  .  .2201 – 2221
Technology for Stem Cell Research .  .  .  .2222 – 2277
Education & Outreach, Ethics &  

Public Policy, Social Issues  .  .  .  .  .  .  .2278 – 2290
Regeneration Mechanisms .  .  .  .  .  .  .  .  .  .2291 – 2311
Other  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2312 – 2340

Posters 3001 – 3360
Embryonic Stem Cell Pluripotency .  .  .  .3001 – 3043
Embryonic Stem Cell Clinical  

Applications  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3044 – 3050
Embryonic Stem Cell Differentiation  .  .  .3051 – 3130
Reprogramming .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3131 – 3164
Tissue Engineering  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3165 – 3196
Totipotency/Early Embryo Cells  .  .  .  .  .3197 – 3200
iPS Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3201 – 3310
Pre-clinical and Clinical  

Applications of Mesenchymal  
Stem Cells .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3311 - 3360

NOTE: The presenters of the ODD-numbered 
posters are asked to present for the first hour 
of the receptions . The presenters of the EVEN-
numbered posters are asked to present for the 
second hour of the receptions .

www.isscr.org/2012 Thursday Poster Abstracts



ISSCR 10th Annual Meeting www.isscr.org/2012

iv

Table of Contents

Eye or Retinal Cells   .  .  .  .  .  .  .  .  .  .  .  .  . 1
Poster Board Number: T-1001

CELL SURFACE MARKERS OF HUMAN RETINAL 
PROGENITOR CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1

Poster Board Number: T-1002

HUMAN PLURIPOTENT STEM CELL DERIVED RETINAL 
PIGMENT EPITHELIUM CULTURE ON TRANSPLANTABLE 
BIOMEMRANE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1

Poster Board Number: T-1003

DOWNREGULATION OF CANONICAL WNT SIGNALLING 
IN ADULT HUMAN MüLLER STEM CELLS LEADS TO 
EXPRESSION OF RGC MARKERS In vItro  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1

Poster Board Number: T-1004

NEUROPROTECTIVE EFFECTS OF HUMAN NEURONAL 
PROGENITOR CELLS EXPRESSING IGF-1 AND IGFBPL-1 ON 
MODELS OF RETINAL GANGLION CELL LOSS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .2

Poster Board Number: T-1005

HISTONE MARKS PREDICT CELL PLASTICITY OF THE 
ADULT HUMAN RETINAL PIGMENT EPITHELIUM  .  .  .  .  .  .  .  .  .  .  .  .  .2

Poster Board Number: T-1006

RETINAL TRANSPLANTATION OF PHOTORECEPTOR 
PRECURSORS DERIVED FROM MOUSE EMBRYONIC STEM 
CELLS UNDER HYPOXIC CONDITIONS IMPROVED THE 
EFFICIENCY OF DIFFERENTIATION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3

Poster Board Number: T-1007

EXPLORING THE USE OF HUMAN VERY SMALL 
EMBRYONIC-LIKE STEM CELLS (VSELS) ISOLATED FROM 
ADULT PERIPHERAL BLOOD FOR THERAPY OF DRY AGE-
RELATED MACULAR DEGENERATION (AMD)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3

Poster Board Number: T-1008

FUNCTIONAL TISSUE ENGINEERED CORNEAL 
ENDOTHELIUM DERIVED FROM MOUSE CORNEAL 
STROMA STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4

Poster Board Number: T-1009

CD44 MEDIATES THE POST-TRANSPLANT SURVIVAL 
OF ADULT MOUSE RETINAL STEM CELL-DERIVED ROD 
PHOTORECEPTORS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4

Poster Board Number: T-1010

CANONICAL WNT SIGNALING DETERMINES 
TUMORIGENICITY AND FUNCTION OF TRANSPLANTED 
ESC-DERIVED RETINAL PROGENITORS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4

Poster Board Number: T-1011

PHOTORECEPTORS REINITIATE THE CELL CYCLE 
MACHINERY DURING DEGENERATION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .5

Poster Board Number: T-1012

STARGARDT’S DISEASE: TOWARD AN In vItro MODEL OF 
THE MACULAR DYSTROPHY .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .5

Poster Board Number: T-1013

ROLE OF GLAST-POSITIVE GLIAL CELLS DURING 
PHOTORECEPTOR DEVELOPMENT   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .5

Poster Board Number: T-1014

EVALUATION OF CROSS-LINKING TIME FOR 
CARBODIIMIDE MODIFIED AMNIOTIC MEMBRANES ON 
LIMBAL EPITHELIAL CELL CULTURE CHARACTERISTICS  .  .  .  .  .  .6

Poster Board Number: T-1015

DEVELOPMENT OF PATIENT SPECIFIC IPS CELLS IN ORDER 
TO MODEL LEBER CONGENITAL AMAUROSIS DISEASE  .  .  .  .  .  .  .6

Neural Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 6
Poster Board Number: T-1016

CTX HUMAN NEURAL STEM CELL (HNSC) THERAPY FOR 
ISCHEMIC STROKE PATIENTS: PISCES - A CLINICAL SAFETY 
TRIAL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .6

Poster Board Number: T-1017

CELLULAR NEURODEGENERATIVE DISEASE MODELS 
DERIVED FROM GENETICALLY MANIPULATED HUMAN 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .7

Poster Board Number: T-1018

LONG-TERM STABLE In vItro CULTIVATION OF NEURAL 
STEM CELL LIKE CELLS FROM HUMAN ADULT TEMPORAL 
LOBE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .7

Poster Board Number: T-1019

TRANSPLANTATION OF NEURAL CELLS DERIVED FROM 
HUMAN IPS CELLS INTO AN ALZHEIMER’S DISEASE MODEL  .  .7

Poster Board Number: T-1020

TWO FACTOR REPROGRAMMING OF PERICYTE-DERIVED 
CELLS OF THE ADULT HUMAN BRAIN INTO FUNCTIONAL 
NEURONS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .8

Poster Board Number: T-1021

MODELING INFLAMMATION IN PARKINSON’S DISEASE 
USING HUMAN PLURIPOTENT STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .8

Poster Board Number: T-1022

A NEW TYPE OF HUMAN NEURAL STEM CELL FOR 
EFFICIENT PRODUCTION OF OLIGODENDROCYTE-
LINEAGE CELL   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .8

Poster Board Number: T-1023

SORTING AND TRANSPLANTATION OF DOPAMINERGIC 
PROGENITOR CELLS DERIVED FROM HUMAN 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .9

Poster Board Number: T-1024

AN In vItro MODEL OF THE HUMAN REGIONALISED 
BRAIN REVEALS VENTRAL-TO-DORSAL FATE SWITCHING 
UPON TRANSGENIC EXPRESSION OF THE TRANSCRIPTION 
FACTOR LMX1A  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .9

Poster Board Number: T-1025

ELUCIDATING THE ROLE OF LYSOSOMAL DYSFUNCTION 
IN THE PATHOLOGY OF PARKINSON’S DISEASE USING 
HUMAN ADULT INDUCED PLURIPOTENT STEM CELLS 
DERIVED FROM PATIENTS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 10

Poster Board Number: T-1026

SMALL MOLECULES ENABLE HIGHLY EFFICIENT 
NEURONAL CONVERSION OF HUMAN FIBROBLASTS   .  .  .  .  .  . 10



www.isscr.org/2012 Thursday Poster Book

v

Table of Contents
Poster Board Number: T-1027

DEVELOPMENT OF A HUMAN EMBRYONIC STEM CELL-
BASED DISEASE MODEL FOR AMYOTROPHIC LATERAL 
SCLEROSIS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 11

Poster Board Number: T-1028

OPTIMIZATION OF NEURONAL CULTURES DERIVED FROM 
HUMAN INDUCIBLE PLURIPOTENT STEM CELLS FOR HIGH 
TRHOUGHPUT FUNCTIONAL SYNAPTIC ACTIVITY ASSAY  .  . 11

Poster Board Number: T-1029

CD81 IS HUB REGULATOR IN HUMAN NEURAL STEM CELL 
MIGRATION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 11

Poster Board Number: T-1030

HUMAN CORD BLOOD DERIVED MULTIPOTENT STEM 
CELLS (CB-SC) TREATED WITH ALL TRANS RETINOIC ACID 
(ATRA) GIVE RISE TO DOPAMINE NEURONS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 12

Poster Board Number: T-1031

VISUALIZING GLIOMA CELL ENGRAFTMENT TIME 
COURSE AND HUMAN NEURAL STEM CELL HOMING IN 
A XENOGRAFT MODEL USING PARAFFIN-EMBEDDED 
SERIAL SECTIONS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 12

Poster Board Number: T-1032

MODELING SPINAL MUSCULAR ATROPHY BY KNOCKING 
DOWN THE DISEASE-DETERMINING GENE IN HUMAN 
EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 12

Poster Board Number: T-1033

SUSTAINED CLINICAL RECOVERY FOLLOWING 
INTRASPINAL TRANSPLANTATION OF HUMAN 
EMBRYONIC STEM CELL-DERIVED NEURAL PROGENITOR 
CELLS INTO A VIRAL MODEL OF MULTIPLE SCLEROSIS  .  .  .  .  . 13

Poster Board Number: T-1034

CHANGE IN FUNCTIONAL PURINERGIC SIGNALING WITH 
COMMITMENT TO THE NEURONAL LINEAGE IN HUMAN 
FETAL CORTICAL NEURAL PRECURSOR CELLS  .  .  .  .  .  .  .  .  .  .  .  .  . 13

Poster Board Number: T-1035

BAC-BASED ASSESSMENT OF PROTEIN-PROTEIN 
INTERACTIONS IN HUMAN PLURIPOTENT STEM CELL-
DERIVED NEURAL STEM CELLS AND THEIR NEURONAL 
PROGENY   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 13

Poster Board Number: T-1036

GABAERGIC NEURONS DURING EARLY HUMAN BRAIN 
DEVELOPMENT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 14

Poster Board Number: T-1037

HUMAN NEUROEPITHELIAL STEM (NES) CELLS -A 
STANDARDISED SYSTEM FOR COMPARISON STUDIES   .  .  .  .  . 14

Poster Board Number: T-1039

IN VITRO AND In vIvo DIFFERENTIATION OF HUMAN 
FETAL NEURAL PROGENITORS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 14

Poster Board Number: T-1040

ACTIVATION OF RHO-A PROMOTES NEURONAL 
DIFFERENTIATION FROM MICRO RNA REGULATED 
HUMAN BRAIN NEURAL STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15

Poster Board Number: T-1041

MRI TRACKING OF FERUMOXYTOL-LABELED HUMAN 
NEURAL STEM CELLS: IMPLICATIONS FOR CLINICAL USE   .  . 15

Poster Board Number: T-1042

BIDIRECTIONAL CONTROL OF THE COMPETENCE OF 
MOUSE AND HUMAN NEURAL STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 15

Poster Board Number: T-1043

ELEVATION OF REACTIVE OXYGEN SPECIES STIMULATES 
THE MIGRATION OF IRRADIATED MOUSE AND HUMAN 
NEURAL PROGENITOR CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 16

Poster Board Number: T-1044

CELL LINEAGE TRACING OF SOX2 EXPRESSING CELLS IN 
THE ADULT MOUSE BRAIN  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 16

Poster Board Number: T-1045

EXPRESSION PATTERN OF GFP DRIVEN BY FGF1 
PROMOTER IN F1B-GFP TRANSGENIC MICE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 16

Poster Board Number: T-1046

ENHANCED IL-1BETA PRODUCTION IN RESPONSE TO THE 
ACTIVATION OF HIPPOCAMPAL GLIAL CELLS IMPAIRS 
NEUROGENESIS IN AGED MICE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 17

Poster Board Number: T-1047

INDUCED NEURONAL CELLS FROM AGING MOUSE 
FIBROBLASTS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 17

Poster Board Number: T-1048

EFFICIENT GENERATION AND DEVELOPMENTAL 
ANALYSIS OF BASAL FOREBRAIN CHOLINERGIC NEURONS 
FROM MOUSE EMBRYONIC STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 17

Poster Board Number: T-1049

JARID 2 REGULATION OF MURINE POSTNATAL 
SUBEPENDYMAL ZONE NEUROGENESIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 18

Poster Board Number: T-1050

INVESTIGATION OF THE OPTIMAL TRANSPLANTATION 
SITE OF FETAL NEURAL STEM/PROGENITOR CELLS FOR 
SPINAL CORD INJURY IN ADULT MICE .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 18

Poster Board Number: T-1051

MODULATION OF NEURAL STEM CELL PROLIFERATION BY 
THE EXOGENOUS GENE EXPRESSION ENHANCED BRAIN 
RECOVERY IN A RAT MODEL OF ISCHEMIC STROKE  .  .  .  .  .  .  .  . 18

Poster Board Number: T-1052

PERLECAN IS NECESSARY FOR THE MAINTENANCE OF 
CD133 EXPRESSING NEURAL STEM CELLS IN THE ADULT 
MOUSE SUBVENTRICULAR ZONE .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19

Poster Board Number: T-1053

HISTAMINE PROMOTES NEURONAL DIFFERENTIATION OF 
CULTURED RAT MIDBRAIN NEURAL PRECURSOR CELLS 
BUT DIMINISHES DOPAMINE NEURON NUMBERS IN 
VITRO AND In vIvo  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19

Poster Board Number: T-1054

REGULATION OF ADULT MOUSE NEURAL STEM CELLS BY 
TLR9 MEDIATED SIGNALING .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19

Poster Board Number: T-1055

SUPPRESSED CYTOKINE EXPRESSION IN NEONATAL 
RAT BRAINS IMMEDIATELY FOLLOWING TRAUMATIC 
BRAIN INJURY INDICATES A RAPID ENDOGENOUS ANTI-
INFLAMMATORY RESPONSE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 20



ISSCR 10th Annual Meeting www.isscr.org/2012

vi

Table of Contents
Poster Board Number: T-1056

ADULT NEUROGENESIS AND NEURONAL REGENERATION 
IN THE ZEBRAFISH BRAIN  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 20

Poster Board Number: T-1057

GENE THERAPY USING WNT3A CONTRIBUTES TO 
FUNCTIONAL RECOVERY AND ENHANCES NEUROGENESIS 
IN FOCAL ISCHEMIC INJURY IN MICE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 21

Poster Board Number: T-1058

CHARACTERIZATION OF EMBRYONIC STEM CELL-
DERIVED NEURONS ON A HIGH-THROUGHPUT 
AUTOMATED PATCH CLAMP SYSTEM  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 21

Poster Board Number: T-1059

VOLUNTARY EXERCISE RESTORES THE SOCIAL 
RECOGNITION IMPAIRMENT IN DOMINANT NEGATIVE 
DISC1 MICE: IMPLICATION FOR SCHIZOPHRENIA  .  .  .  .  .  .  .  .  .  . 21

Poster Board Number: T-1060

LMX1A DEFINES MIDBRAIN DOPAMINERGIC NEURONS: 
FACS AND FICTION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 21

Poster Board Number: T-1061

CULTURE, CHARACTERIZATON AND DIFFERENTIATION 
OF NEURAL STEM CELLS FROM GUINEA PIGS (CAVIA 
PORCELLUS)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 22

Poster Board Number: T-1062

ESTABLISHMENT OF INDUSED PLURIPOTENT STEM 
CELL LINES FROM PARKINSON DISEASED PATIENTS FOR 
MOLECULAR MECHANISMS STUDY   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 22

Poster Board Number: T-1063

NEURAL STEM CELLS DIRECTLY DIFFERENTIATED FROM 
PARTIALLY REPROGRAMMED FIBROBLASTS RAPIDLY 
ACQUIRE GLIOGENIC COMPETENCY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 22

Poster Board Number: T-1064

PHENOTYPIC SCREENING FOR NEUROGENESIS: FROM IN 
VITRO TO In vIvo   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 23

Poster Board Number: T-1065

In vIvo FATE AND FUNCTION OF NEURAL STEM CELL 
GRAFTS AND OF THE SUBSEQUENT ENDOGENOUS BRAIN 
IMMUNE RESPONSES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 23

Poster Board Number: T-1066

A POTENTIAL APPLICATION OF OLFACTORY BULB-
DERIVED ADULT NEURAL STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 23

Poster Board Number: T-1067

NESTIN-POSITIVE STEM/PROGENITOR CELLS WITH 
NEURAL DIFFERENTIATION POTENTIAL ARE PRESENT IN 
THE MENINGEAL NICHE DURING DEVELOPMENT UP TO 
ADULTHOOD .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 23

Poster Board Number: T-1068

EVIDENCE FOR NEUROGENESIS BY LATENT 
PARENCHYMAL PROGENITORS AFTER STROKE  .  .  .  .  .  .  .  .  .  .  .  . 24

Poster Board Number: T-1069

UNIQUE GENE EXPRESSION PROFILES OF NEURAL STEM 
CELLS AND THEIR PROGENY IN THE ADULT BRAIN  .  .  .  .  .  .  .  .  . 24

Poster Board Number: T-1070

NEURAL STEM/PROGENITOR CELLS DAMAGED 
BY REACTIVE OXYGEN SPECIES EVOLVED BY 
PHOTOSENSITIZING REACTION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 24

Poster Board Number: T-1071

METABOLIC CONTROL OF ADULT NEURAL STEM CELL 
ACTIVITY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 25

Poster Board Number: T-1072

NEURONAL INDUCTION IN GRAFTS OF NEURONAL 
PROGENITORS TO SITES OF SPINAL CORD INJURY  .  .  .  .  .  .  .  .  . 25

Poster Board Number:  T-1073

MODELING PARKINSON’S DISEASE IN A PETRI DISH: 
EFFECT OF α- SYNUCLEIN ON DOPAMINERGIC NEURONS 
DERIVED FROM MOUSE INDUCED PLURIPOTENT STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 25

Poster Board Number: T-1074

RFX TRANSCRIPTION FACTORS AND FGF1 SUSTAIN 
NEURAL STEM AND PROGENITOR CELLS THROUGH 
AURORA-A KINASE ACTIVATION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 26

Poster Board Number: T-1075

P57 CONTROLS QUIESCENCE OF ADULT HIPPOCAMPAL 
NEURAL STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 26

Poster Board Number: T-1076

MICRORNA-124 IS A NEURONAL FATE DETERMINANT IN 
THE SUBVENTRICULAR ZONE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 26

Poster Board Number: T-1077

SYNTHETIC POLYMER-BASED NEURAL STEM CELL NICHE 
IDENTIFICATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 26

Poster Board Number: T-1078

EFFECT OF PLGA/SILK FIBROIN HYBRID FILM ON 
PROLIFERATION AND ATTACHMENT OF OLFACTORY 
ENSHEATHING CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 27

Poster Board Number: T-1079

IDENTIFICATION OF HDAC-MEDIATED MECHANISMS 
FOR THE TEMPORAL SWITCHING OF CORTICAL NEURON 
SPECIFICATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 27

Poster Board Number: T-1080

ASIALOERYTHROPOIETIN ENHANCES THE MATURATION 
OF OLIGODENDROCYTE 
PROGENITOR CELLS DERIVED FROM SUBVENTRICULAR 
ZONE AFTER NEONATAL WHITE MATTER INJURY .  .  .  .  .  .  .  .  .  .  . 27

Poster Board Number: T-1081

UNRAVELING THE FUNCTION OF A NOVEL SPLICE 
VARIANT OF NURR1 AND ITS IMPLICATIONS IN TAILORING 
MIDBRAIN DOPAMINERGIC NEURONS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 28

Poster Board Number: T-1082

IDENTIFICATION OF A NEURAL INDUCTION DOMAIN IN 
BC-BOX PROTEINS AND NEURAL INDUCTION OF SOMATIC 
STEM CELLS BY TRANSFER OF ITS DOMAIN PEPTIDE  .  .  .  .  .  .  . 28

Poster Board Number: T-1083

HEAT-SHOCK PROTEIN 27 PROTEIN IS DOWNREGULATED 
IN THE PROCESS OF PLACENTA-DERIVED MULTIPOTENT 
CELLS (PDMCS) DIFFERENTIATED INTO NEURON  .  .  .  .  .  .  .  .  .  . 28



www.isscr.org/2012 Thursday Poster Book

vii

Table of Contents
Poster Board Number: T-1084

THE MOOD STABILIZERS VALPROATE AND LITHIUM 
ACTIVATE HUMAN FGF1 GENE 1B PROMOTER THROUGH 
RFX TRANSCRIPTION FACTORS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 29

Poster Board Number: T-1085

MULTIVALENT EFFECTORS TO CONTROL STEM CELL 
DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 29

Poster Board Number: T-1086

EXPRESSION OF TYROSINE HYDROXYLASE IS 
EPIGENETICALLY REGULATED IN NEURAL STEM CELLS   .  .  .  . 29

Poster Board Number: T-1087

INJURY-ACTIVATED NESTIN AND DCX POSITIVE CELLS 
IN MENINGES CONTRIBUTE TO GLIAL SCAR FORMATION 
FOLLOWING SPINAL CORD INJURY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 30

Poster Board Number: T-1088

NEUROSPHERE ATTACHMENT AND ASTROGENESIS ARE 
INDUCED BY BMP4 VIA PI3K MEDIATED UPREGULATION 
OF N CADHERIN   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 30

Poster Board Number: T-1089

THE EFFECT OF LEUKOENCEPHALOPATHY VANISHING 
WHITE MATTER MUTATIONS ON GLIAL DIFFERENTIATION  . 30

Poster Board Number: T-1090

MOTOR NEURONS AND DOPAMINERGIC NEURONS: 
NOVEL STEM CELL-BASED SOLUTIONS ACCELERATING 
RESEARCH AND DRUG DISCOVERY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 31

Poster Board Number: T-1091

RECEPTOR-SPECIFIC BLOCKING OF NOTCH SIGNALLING  .  .  . 31

Poster Board Number: T-1092

GENERATION OF PATIENT-SPECIFIC INDUCED 
PLURIPOTENT STEM CELLS CARRYING MUTATION IN SOD1 . 31

Poster Board Number: T-1093

INHIBITION OF CRUCIAL TUMOR SUPPRESSOR PATHWAYS 
IN ADULT NEURAL STEM CELLS RESULTS IMBALANCED 
HOMEOSTASIS AND GLIOMAGENESIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 31

Poster Board Number: T-1094

In vIvo IMAGING OF ENGRAFTED NEURAL PRECURSOR 
CELLS: ITS APPLICATION IN EVALUATING THE OPTIMAL 
GRAFT CELL NUMBER FOR SPINAL CORD INJURY  .  .  .  .  .  .  .  .  .  . 32

Poster Board Number: T-1095

PROTOCOLS FOR MATURE MOTOR NEURON ISOLATION  .  .  . 32

Poster Board Number: T-1096

SMALL MOLECULES THAT INDUCE NEUROGENESIS AND 
INHIBITS GLIOGENESIS IN NEURAL STEM CELLS  .  .  .  .  .  .  .  .  .  .  . 33

Poster Board Number: T-1097

IDENTIFICATION OF MOLECULES IMPORTANT FOR THE 
DEVELOPMENT OF RESPIRATORY MOTOR CIRCUITS 
USING MICROARRAY ANALYSIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 33

Poster Board Number: T-1098

ABERRANT FOCAL ANGIOGENESIS IN THE 
SUBVENTRICULAR ZONE INDUCED BY EPIDERMAL 
GROWTH FACTOR   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 33

Poster Board Number: T-1099

MUSASHI1 POST-TRANSCRIPTIONALLY REGULATES THE 
GENE EXPRESSION IN NEURAL STEM/PROGENITOR CELLS 
AND GLIOMA .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 33

Poster Board Number: T-1100

REGULATION OF NEURAL STEM CELL SELF-RENEWAL AND 
DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 34

Epithelial Cells (Not Skin)   .  .  .  .  .  . 34
Poster Board Number: T-1101

IDENTIFICATION OF MELANOCYTE STEM CELLS IN 
ECCRINE GLANDS AS A POTENTIAL SOURCE OF ACRAL 
MELANOMA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 34

Poster Board Number: T-1102

GENERATION OF AN In vItro MODEL OF CYSTIC FIBROSIS 34

Poster Board Number: T-1103

BIOENGINEERING OF HUMAN CORNEAL EPITHELIAL 
STEM/PROGENITOR CELLS BY MODULATING THE WNT 
SIGNALING PATHWAY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35

Poster Board Number: T-1104

ELUCIDATING THE ROLE OF ACTIVATED NICHE 
SIGNALS IN REGULATING HUMAN LIMBAL STEM CELLS 
PROLIFERATION AND MAINTENANCE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35

Poster Board Number: T-1106

REPROGRAMING OF HUMAN AMNIOTIC EPITHELIAL 
CELLS BY OCT4 OVEREXPRESSION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 35

Poster Board Number: T-1107

INHIBITION OF PROTEIN NITROSYLATION ENHANCES 
LIVER REGENERATION AFTER TOXIC INJURY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 36

Poster Board Number: T-1108

PLURIPOTENT TRANSCRIPTION FACTOR OCT4 PROMOTES 
CELL MIGRATION IN ENDOMETRIOSIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 36

Poster Board Number: T-1109

P18 DELETION IMPROVES STEM CELL SELF-RENEWAL, 
ORGAN HOMEOSTASIS, AND LIFESPAN OF TELOMERE 
DYSFUNCTIONAL MICE WITHOUT AFFECTING DNA 
DAMAGE CHECKPOINTS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 36

Poster Board Number: T-1110

THE ROLE OF SLIT/ROBO SIGNALING IN MOUSE 
MAMMARY STEM CELL SELF-RENEWAL AND PROGENITOR 
DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 37

Liver Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 37
Poster Board Number: T-1111

BI-POTENT HEPATIC PROGENITORS DERIVED FROM 
HUMAN PLURIPOTENT STEM CELLS FOR DRUG TESTING  .  .  . 37

Poster Board Number: T-1112

GENERATION OF CGMP-COMPATIBLE FUNCTIONAL 
HEPATOCYTES FROM A CLINICAL-GRADE HUMAN 
EMBRYONIC STEM CELL LINE .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 37

Poster Board Number: T-1113

ESTABLISHMENT OF STABLE HEPATOCYTE PROGENITOR 
CELL LINE FROM HUMAN EMBRYONIC STEM CELLS  .  .  .  .  .  .  .  . 38



ISSCR 10th Annual Meeting www.isscr.org/2012

viii

Table of Contents
Poster Board Number: T-1114

DEVELOPMENT OF EFFICIENT HEPATIC DIFFERENTIATION 
METHODS FROM HUMAN IPSCS AND ESCS BY USING 
LOW-MOLECULAR WEIGHT COMPOUNDS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 38

Poster Board Number: T-1115

CHARACTERIZATION OF HUMAN-INDUCED HEPATIC 
STEM CELLS AND THEIR DIFFERENTIATION BY A ONE-
STEP PROTOCOL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 38

Poster Board Number: T-1116

COMPARATIVE STUDY OF TRANSPLANTATION OF 
HEPATOCYTES AT VARIOUS DIFFERENTIATION STAGES 
INTO 
MICE WITH LETHAL LIVER DAMAGE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 39

Poster Board Number: T-1117

INDUCTION OF FUNCTIONAL HEPATOCYTES-LIKE CELLS 
FROM MOUSE MESENCHYMAL STEM CELLS BY FOXA2 
FOR LIVER DEVELOPMENT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 39

Poster Board Number: T-1118

POLYCOMB GROUP PROTEIN RING1B REGULATES 
PROLIFERATION AND DIFFERENTIATION OF MOUSE 
HEPATIC STEM/PROGENITOR CELL BY REPRESSING 
CYCLIN-DEPENDENT KINASE INHIBITORS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 39

Poster Board Number: T-1119

DECREASED LEVELS OF HEPATOCYTE GROWTH FACTOR 
IMPROVE LIVER CELL ENGRAFTMENT IN A GENETICALLY 
ENGINEERED MOUSE MODEL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 40

Poster Board Number: T-1120

PROTECTIVE EFFECT OF ADIPOSE TISSUE-DERIVED STEM 
CELLS (ADSCS) FOR ACUTE LIVER FAILURE IN MICE  .  .  .  .  .  .  .  . 40

Poster Board Number: T-1121

ADULT HEPATIC PROGENITOR CELL AND INJURED LIVER 
REGENERATION IN FISH MODELS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 41

Poster Board Number: T-1122

MEK ACTIVITY REGULATES STEM/PROGENITOR 
POTENTIATL OF FETAL HEPATOBLASTS THROUGH 
INDUCTION OF CELL CYCLE ARREST  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 41

Poster Board Number: T-1123

STEM CELL BASED GENE THERAPY: A NOVEL APPROACH 
FOR THE TREATMENT OF ALPHA-1-ANTITRYPSIN 
DEFICIENCY   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 42

Poster Board Number: T-1124

MMP-9 PROMOTES THE TRAFFICKING OF TRANSPLANTED 
BONE MARROW CELLS THAT ATTENUATES HEPATIC 
FIBROSIS IN CHRONIC CCL4 LIVER INJURY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 42

Poster Board Number: T-1125

PREDICTION OF STEM CELL ASSOCIATED MICRORNA IN 
HEPATOCELLULAR CARCINOMA   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 42

Poster Board Number: T-1126

THE LYMPH NODE AS AN ECTOPIC TRANSPLANTATION 
SITE FOR MULTIPLE EPITHELIAL TISSUES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 43

Poster Board Number: T-1127

PROPAGATION OF ADULT STEM/PROGENITOR CELLS IN A 
SERUM−FREE THREE−DIMENSIONAL CULTURE SYSTEM   .  .  . 43

Poster Board Number: T-1128

GENOMIC DNA METHYLATION AS A POTENTIAL MARKER 
OF STEM CELL DURING HEPATIC CELL DIFFERENTIATION  .  . 44

Poster Board Number: T-1129

SMALL MOLECULE LIBRARY SCREENS FOR HEPATIC 
MATURATION OF INDUCED PLURIPOTENT STEM CELL 
DERIVED HEPATOCYTES In vItro  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 44

Pancreatic Cells .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 44
Poster Board Number: T-1131

INVESTIGATION OF THE HUMAN EMBRYONIC STEM CELL 
DERIVED PANCREATIC PROGENITOR CELL ALTERATION IN 
In vIvo ENVIRONMENT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 44

Poster Board Number: T-1132

MESENCHYMAL TO EPITHELIAL TRANSITION IS REQUIRED 
FOR REPROGRAMMING HUMAN EXOCRINE ENRICHED 
PANCREATIC CELLS TOWARDS BETA-LIKE CELLS  .  .  .  .  .  .  .  .  .  .  . 45

Poster Board Number: T-1133

COMPARATIVE EXPRESSION OF MICRORNAS AND MRNAS 
DURING DIFFERENTIATION OF PANCREATIC ISLET-
LIKE CELL CLUSTERS FROM HUMAN EMBRYONIC AND 
ADIPOSE-DERIVED MESENCHYMAL STEM CELLS  .  .  .  .  .  .  .  .  .  . 45

Poster Board Number: T-1134

INDUCTION OF PANCREATIC CELLS FROM HUMAN IPS 
CELLS IN A SERUM-FREE MONOLAYER CONDITION  .  .  .  .  .  .  .  . 45

Poster Board Number: T-1135

SINGLE ADULT MURINE DUCTAL PANCREATIC STEM 
CELLS SELF-RENEW AND BUILD MULTILINEAGE CYSTIC 
STRUCTURES In vItro  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 46

Poster Board Number: T-1136

DIFFERENTIATION OF MURINE EMBRYONIC STEM CELLS 
AND OF MURINE SKIN-DERIVED MESENCHYMAL STEM 
CELLS INTO INSULIN-PRODUCING CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 46

Poster Board Number: T-1137

PRODUCTION OF INSULIN-PRODUCING CELLS DERIVED 
FROM MOUSE ES CELLS THROUGH SERUM-FREE-
INDUCED DEFINITIVE ENDODERM   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 47

Poster Board Number: T-1138

MICRORNA SIGNATURES AND FUNCTIONS OF In vItro 
GENERATED PANCREATIC BETA ISLET CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  . 47

Poster Board Number: T-1139

VISUALIZATION OF PANCREATIC CANCER STEM CELLS TO 
DEVELOP NOVEL TARGETING THERAPY   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 47

Poster Board Number: T-1140

MODELING OF PERMANENT NEONATAL DIABETES 
MELLITUS USING PATIENT-SPECIFIC IPS CELLS  .  .  .  .  .  .  .  .  .  .  .  . 48

Poster Board Number: T-1141

CD133 IS INVOLVED IN MIGRATION AND INVASION 
THROUGH REGULATION ON N-CADHERIN IN PANCREATIC 
CANCER  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 48

Poster Board Number: T-1142

FIGF PLAYS AN IMPORTANT ROLE IN THE PANCREAS 
REGENERATION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 49



www.isscr.org/2012 Thursday Poster Book

ix

Table of Contents

Intestinal/Gut Cells   .  .  .  .  .  .  .  .  .  .  .  . 49
Poster Board Number: T-1143

FUNCTIONAL ANALYSIS OF SNAI1 IN THE MOUSE 
INTESTINAL STEM CELL NICHE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 49

Poster Board Number: T-1144

COMMITTED BUT NOT BEYOND RECALL: CONDITIONAL 
CLONOGENICITY OF THE MURINE INTESTINAL LABEL 
RETAINING CELL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 49

Poster Board Number: T-1145

GENERATION OF INTESTINAL TISSUE FROM INDUCED 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 49

Poster Board Number: T-1146

LGR5 INTESTINAL STEM CELLS AND THEIR 
MAINTENANCE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 50

Poster Board Number: T-1147

COMPUTATIONAL ANALYSIS OF STEM AND NICHE CELL 
PATTERNS INSIDE INTESTINAL CRYPTS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 50

Poster Board Number: T-1148

DOSE-DEPENDENT ROLES FOR CANONICAL WNT 
SIGNALING IN De novo CRYPT FORMATION AND CELL 
CYCLE PROPERTIES OF COLONIC EPITHELIUM  .  .  .  .  .  .  .  .  .  .  .  .  . 51

Muscle Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 51
Poster Board Number: T-1151

HTS ASSAY WITH MESODERMAL PROGENY CELLS 
DERIVED FORM HUMAN PLURIPOTENT STEM CELLS (HES 
AND IPS) FOR THE IDENTIFICATION OF MEVALONATE 
PATHWAY MODULATORS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 51

Poster Board Number: T-1152

AGE-DEPENDENT EFFECTS OF PRO-INFLAMMATORY 
CYTOKINES ON HUMAN MYOBLAST DIFFERENTIATION  .  .  .  . 51

Poster Board Number: T-1153

NOVEL HUMAN ARTIFICIAL CHROMOSOMES AND 
TECHNOLOGIES FOR STEM CELL-BASED THERAPIES OF 
DUCHENNE MUSCULAR DYSTROPHY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 52

Poster Board Number: T-1154

ADAR1 REGULATES THE MYOGENIC PROGRAM IN MOUSE 
SKELETAL MYOBLASTS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 52

Poster Board Number: T-1155

THE INFLUENCE OF PEROXISOME PROLIFERATOR-
ACTIVATED RECEPTOR γ1 ON DIFFERENTIATION OF 
MOUSE EMBRYONIC STEM CELLS TO CARDIAC BEATING 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 53

Poster Board Number: T-1156

TRANSPLANTATION OF MESENCHYMAL STEM CELLS 
DERIVED FROM ES CELLS PROMOTES MUSCLE 
REGENERATION; RE-INNERVATION AND THEREBY 
ACCELERATES FUNCTIONAL RECOVERY OF INJURED 
SKELETAL MUSCLE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 53

Poster Board Number: T-1157

AUTOPHAGY IS ESSENTIAL FOR MYOFIBRIL 
DIFFERENTIATION .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 53

Poster Board Number: T-1158

MYOGENIC DIFFERENTIATION OF HUMAN IPS CELLS 
USING GROWTH FACTORS AND SMALL MOLECULES IN 
DEFINED SERUM-FREE MEDIUM   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 54

Poster Board Number: T-1159

MUSCLE DERIVED STEM CELL THERAPY FOR THE 
REGENERATION OF PELVIC MUSCLES   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 54

Poster Board Number: T-1160

EPIGENETIC MEMORY ENHANCES MYOGENIC FATE OF 
INDUCED PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 54

Endothelial Cells/
Hemangioblasts  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 55
Poster Board Number: T-1161

HIGHLY EFFICIENT AND SIMULTANEOUS GENERATION OF 
HEMATOPOIETIC AND VASCULAR PROGENITORS FROM 
HUMAN INDUCED PLURIPOTENT STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  . 55

Poster Board Number: T-1162

BD™ PURECOAT™ ECM MIMETIC SURFACES: NOVEL 
SYNTHETIC, XENO-FREE, ANIMAL-FREE SURFACES 
FOR HUMAN ENDOTHELIAL COLONY FORMING CELL 
EXPANSION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 55

Poster Board Number: T-1164

ex vIvo DEVELOPMENT AND EXPANSION OF 
FUNCTIONAL ENDOTHELIAL PROGENITOR CELLS FROM 
HUMAN CORD BLOOD   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 56

Poster Board Number: T-1165

FUNCTIONAL IMPROVEMENT AND NEUROPROTECTION 
PROVIDED BY HUMAN CEREBRAL ENDOTHELIAL CELLS 
INTRAVENOULY-TRANSPLANTED IN FOCAL ISCHEMIA 
RAT BRAIN  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 56

Poster Board Number: T-1166

ROBUST NEUROGENIC AND VASCULOGENIC EXPRESSION 
ACCOMPANIES FUNCTIONAL EFFECTS OF HUMAN 
CEREBRAL ENDOTHELIAL CELL TRANSPLANTATION IN 
STROKE ANIMALS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 56

Poster Board Number: T-1167

THE THERAPEUTIC POTENCY OF HUMAN INDUCED 
PLURIPOTENT STEM CELLS DERIVED ENDOTHELIAL 
PROGENITOR CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 57

Poster Board Number: T-1168

ENDOTHELIAL PROGENITOR CELLS IN PERIPHERAL 
BLOOD OF CARDIAC CATHETERIZATION PERSONNEL  .  .  .  .  .  . 57

Poster Board Number: T-1169

THE HAEMOPOIETIC SUPPORTIVE MURINE BONE 
MARROW MS-5 MESENCHYMAL STROMAL CELL LINE HAS 
A NOVEL ROLE IN PROMOTING HUMAN VASCULOGENESIS 
AND ANGIOGENESIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 57

Poster Board Number: T-1170

WHISTLING IN THE DARK - UNDERSTANDING VASCULAR 
ANOMALIES AND IDENTIFYING VASCULOGENESIS AS 
PLAYING A MAJOR ROLE IN TUMOR FORMATION  .  .  .  .  .  .  .  .  .  . 58



ISSCR 10th Annual Meeting www.isscr.org/2012

x

Table of Contents
Poster Board Number: T-1171

A NOVEL ENDOTHELIAL MICRORNA MODULATING 
ANGIOGENIC RESPONSES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 58

Poster Board Number: T-1172

EFFECT OF MICROPATTERNED PEPTIDES ON 
ENDOTHELIAL PROGENITOR CELL ADHESION AND 
EXPANSION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 58

Poster Board Number: T-1173

FOUR-YEAR OUTCOME AFTER INTRAMUSCULAR 
TRANSPLANTATION OF GCSF-MOBILIZED CD34+ CELLS IN 
NO-OPTION PATIENTS WITH CRITICAL LIMB ISCHEMIA   .  .  .  . 59

Lung Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 59
Poster Board Number: T-1174

ALDEHYDE DEHYDROGENASE 2 IS ESSENTIAL FOR 
SELF-RENEWAL OF STEM/PROGENITOR CELLS OF THE 
PROXIMAL AIRWAY EPITHELIUM .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 59

Poster Board Number: T-1175

SEQUENCE-SPECIFIC GENETIC CORRECTION OF IPS CELLS 
DERIVED FROM PATIENTS WITH INHERITED 
LUNG DISEASE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 60

Poster Board Number: T-1176

THE WNT/β-CATENIN PATHWAY REGULATES THE SELF-
RENEWAL AND DIFFERENTIATION OF TRACHEAL BASAL 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 60

Poster Board Number: T-1177

RESYNCHRONIZATION OF MITOSIS IN NORMAL AIRWAY 
EPITHELIAL PROGENITOR POPULATIONS IS COINCIDENT 
WITH FLUCTUATIONS IN TGF-β1 SECRETION   .  .  .  .  .  .  .  .  .  .  .  .  .  . 60

Poster Board Number: T-1178

TARGETED CCSP+ SCA1+ MURINE BONE MARROW CELL 
THERAPY RESTORES CFTR AND IMPROVES LUNG 
FUNCTION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 61

Epidermal Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 61
Poster Board Number: T-2001

MOVING TARGETS: PHENOTYPIC INSTABILITY OF A 
TET-OFF-SV40 TAG IMMORTALIZED CELL LINE ISOLATED 
FROM TRANSGENIC MOUSE ADULT SKIN TISSUE   .  .  .  .  .  .  .  .  .  . 61

Poster Board Number: T-2002

TRACING FOLLICULAR STEM CELLS IN ADULT MOUSE 
UNDER WOUND CONDITION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 61

Poster Board Number: T-2003

THE HISTONE METHYLTRANSFERASE SETD8 IS REQUIRED 
FOR SURVIVAL OF MOUSE EPIDERMAL STEM CELLS  .  .  .  .  .  .  . 62

Poster Board Number: T-2004

ANALYZING SKIN DEVELOPMENT AND HOMEOSTASIS 
WITH A TCF3 REPORTER KNOCK-IN MOUSE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 62

Poster Board Number: T-2005

SUCCESSFUL GRAFTING OF AUTOLOGOUS TISSUE-
ENGINEERED SKIN SUBSTITUTES ON BURN PATIENTS: 
PRESERVATION OF STEM CELLS AND MINIMAL 
CONTRACTION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 62

Poster Board Number: T-2006

NEURAL STEM CELL DERIVED CONDITIONED MEDIUM 
SUPPRESSES MELANOGENESIS THROUGH INHIBITION OF 
WNT/β-CATENIN SIGNALING PATHWAY   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 63

Poster Board Number: T-2007

THE OUTCOME OF SEBACEOUS C-MYC ACTIVITY 
IS DICTATED BY AN ANDROGEN RECEPTOR / P53 
DIFFERENTIATION AND PROLIFERATION AXIS  .  .  .  .  .  .  .  .  .  .  .  .  . 63

Poster Board Number: T-2008

THE DERMAL NICHE OF MURINE EPIDERMAL STEM CELLS 
IS AN UNEXPECTED PLASTIC TISSUE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 63

Cardiac Cells   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 64
Poster Board Number: T-2009

REPLICATIVE SENESCENCE OF HUMAN CARDIAC STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 64

Poster Board Number: T-2010

CHARGED SURFACE MODIFICATION CULTURE SYSTEM 
FACILITATES MAINTENANCE OF HUMAN C-KIT POSITIVE 
CARDIAC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 64

Poster Board Number: T-2011

AN IMPORTANT ROLE FOR A MITOCHONDRIAL 
REGULATOR IN DETERMINING HESC-DERIVED 
CARDIOMYOCYTE IDENTITY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 65

Poster Board Number: T-2012

A NOVEL METHOD OF SELECTING HUMAN EMBRYONIC 
STEM CELL-DERIVED CARDIOMYOCYTE CLUSTERS FOR 
ASSESSMENT OF POTENTIAL TO INFULENCE QT INTERVAL 65

Poster Board Number: T-2013

HUMAN CARDIAC PERICYTES: MULTIPOTENT 
MESODERMAL PROGENITORS WITHIN THE MYOCARDIUM 
EXHIBITING TISSUE SPECIFICITY IN MYOGENESIS   .  .  .  .  .  .  .  .  . 65

Poster Board Number: T-2014

DIRECTED FORMATION OF BIOENGINEERED HUMAN 
MYOCARDIUM (BHM) FROM PLURIPOTENT STEM CELLS  .  .  . 66

Poster Board Number: T-2015

PREDICTIVE TOXICOLOGY USING SPONTANEOUSLY 
CONTRACTING HUMAN IPSC DERIVED CARDIOMYOCYTES 66

Poster Board Number: T-2016

ARRHYTHMIA MODEL IN HUMAN ES/IPS CELL DERIVED 
CARDIAC CELL MONOLAYER  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 67

Poster Board Number: T-2017

ULTRA-RAPID METHODS TO DETERMINE TRANSGENE 
PLACEMENT AND CARDIAC POTENTIAL OF NEWLY 
DERIVED HUMAN INDUCED PLURIPOTENT STEM CELLS   .  .  . 67

Poster Board Number: T-2018

DIFFERENTIATION OF CARDIOMYOCYTE PHENOTYPE 
FROM HUMAN DENTAL PULP STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 67

Poster Board Number: T-2019

DEFINING CELL LINEAGE RELATIONSHIPS DURING 
HUMAN CARDIOGENESIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 68



www.isscr.org/2012 Thursday Poster Book

xi

Table of Contents
Poster Board Number: T-2020

HUMAN INDUCED PLURIPOTENT STEM CELL -BASED 
MODEL FOR CATECHOLAMINERGIC POLYMORPHIC 
VENTRICULAR TACHYCARDIA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 68

Poster Board Number: T-2021

DIRECT CONVERSION OF HUMAN DERMAL FIBROBLASTS 
INTO CARDIOMYOCYTES USING RECOMBINANT 
TRANSDUCIBLE PROTEINS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 69

Poster Board Number: T-2022

ENDOTHELIAL CELLS PROMOTE CARDIAC STEM CELL 
THERAPY USING MOUSE EMBRYONIC STEM CELL-
DERIVED CARDIOMYOCYTES   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 69

Poster Board Number: T-2023

ABLATION OF THE HCN4 ION CHANNEL IN 
DIFFERENTIATING HUMAN INDUCED PLURIPOTENT STEM 
CELL-DERIVED CARDIOMYOCYTES VIA ZINC FINGER 
NUCLEASE MUTATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 69

Poster Board Number: T-2024

ISOLATION AND CHARACTERIZATION OF MOUSE 
CARDIAC STEM CELLS AS GREEN FLUORESCENT PROTEIN-
RETAINING CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 70

Poster Board Number: T-2025

TOWARDS THE LABEL-FREE PURIFICATION OF STEM CELL-
DERIVED CARDIOMYOCYTES USING SECOND HARMONIC 
GENERATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 70

Poster Board Number: T-2026

A NOVEL CARDIAC ex vIvo CULTURE SYSTEM 
REVEALED THE ELONGATION OF CELL CYCLE PHASES IN 
CARDIOMYOCYTES DURING DEVELOPMENT  .  .  .  .  .  .  .  .  .  .  .  .  .  . 70

Poster Board Number: T-2027

NOVEL CHEMICALS POTENTLY INDUCING 
CARDIOMYOCYTES FROM VARIOUS PROGENITOR 
POPULATIONS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 71

Poster Board Number: T-2028

GENERATION OF CARDIOMYOCYTE-LIKE CELLS FROM 
NONMYOCYTES BY DEFINED FACTORS In vItro AND VIVO 71

Poster Board Number: T-2029

A CERTAIN MICRORNA SPECIES INDUCE CELL CYCLE 
PROGRESSION AND MITOTIC DIVISION IN NEONATAL 
AND ADULT RAT CARDIOMYOCYTES .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 72

Poster Board Number: T-2030

FETAL EPIGENETIC MODIFIERS STIMULATE 
CARDIOMYOCYTE REGENERATION AND PROTECT 
FIBROSIS IN MAMMALIAN/AMPHIBIAN MODELS .   .  .  .  .  .  .  .  .  . 72

Poster Board Number: T-2031

FUNCTIONAL CHARACTERIZATION OF STEM CELL-
DERIVED CARDIOMYOCYTES USING AN AUTOMATED 
PATCH CLAMP SYSTEM   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 72

Poster Board Number: T-2032

ES AND IPS CELL DERIVED CARDIOMYOCYTES 
IN CARDIOVASCULAR DRUG DISCOVERY,SAFETY 
PHARMACOLOGY AND AS DIESEASE MODELS IN CARDIAC 
DRUG DEVELOPMENT   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 73

Poster Board Number: T-2033

NOTCH1 REGULATES CARDIOVASCULAR PROGENITOR 
DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 73

Poster Board Number: T-2034

DE-DIFFERENTIATED FAT AS A CELL SOURCE FOR 
CARDIOVASCULAR TISSUE ENGINEERING  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 73

Poster Board Number: T-2035

MOUSE MESENCHYMAL STEM CELLS DERIVED FROM 
INDUCED PLURIPOTENT STEM CELLS DEMONSTRATED 
MYOCARDIOGENESIS POTENTIAL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 74

Poster Board Number: T-2036

COMPREHENSIVE SCREENING OF CELL-SELECTIVE 
PEPTIDES AND ITS APPLICABILITY TO VASCULAR 
IMPLANT SURFACE MODIFICATION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 74

Poster Board Number: T-2037

INDUCTION OF EPICARDIAL PROGENITOR CELL 
PROLIFERATION AS A REGENERATIVE MEDICINE 
APPROACH FOR ENDOGENOUS CARDIAC REGENERATION 
AND REPAIR  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 74

Poster Board Number: T-2038

DYNAMIC MATRICES AND EMBRYONIC STEM CELLS 
IMPROVE CARDIAC OUTCOMES: A POTENTIAL 
MYOCARDIAL INFARCTION THERAPY   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 75

Cancer Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 75
Poster Board Number: T-2041

FASCIN REGULATES BREAST CANCER STEM CELL 
DIFFERENTIATION AND FUNCTION .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 75

Poster Board Number: T-2042

ERBB/NF-κB SIGNALING REGULATES BREAST CANCER 
STEM CELL-LIKE PROPERTIES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 75

Poster Board Number: T-2043

MIR200C THERAPY TARGETING BREAST TUMOR STEM 
CELLS AS A TREATMENT FOR AGGRESSIVE BREAST CANCER 76

Poster Board Number: T-2044

REGULATION OF BREAST CANCER STEM CELLS BY 
SPHINGOSINE-1-PHOSPHATE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 76

Poster Board Number: T-2045

THE HIPPO TRANSDUCER TAZ CONFERS CANCER STEM 
CELL TRAITS ON BREAST CANCER CELLS DOWNSTREAM 
OF EPITHELIAL-TO-MESENCHYMAL TRANSITION AND THE 
DEREGULATION OF THE CELL POLARITY DETERMINANT 
SCRIBBLE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 76

Poster Board Number: T-2046

PHENOTYPIC CHARACTERIZATION NORMAL AND CANCER 
STEM CELLS WITHIN THE DIFFERENT SUBPOPULATIONS 
OF BREAST CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 77

Poster Board Number: T-2047

BREAST CANCER STEM CELLS: TARGETED THERAPY FOR 
BREAST CANCER  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 77

Poster Board Number: T-2048

GENERATION OF A NOVEL CANCER STEM CELL-BASED 
TRANSGENIC MICE OVEREXPRESSING OCT4B1 VARIANT 
AS A CANCER MODEL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 77



ISSCR 10th Annual Meeting www.isscr.org/2012

xii

Table of Contents
Poster Board Number: T-2049

NOTCH SIGNALING IS UPREGULATED IN THE CHRONIC 
PHASE OF CHRONIC MYELOID LEUKEMIA   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 78

Poster Board Number: T-2050

ACUTE MYELOID LEUKEMIA STEM CELLS LACKING 
RAPTOR SELF RENEW BUT HAVE DEFECTIVE LEUKEMIA 
INITIATING CAPACITY IN MICE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 78

Poster Board Number: T-2051

ANDROGEN ABLATION MITIGATES DEFECT OF B CELLS 
TO A PROSTATE CANCER AND INCREASE CANCER AND 
INCREASE SURVIVAL RATE OF TRAMP MICE .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 78

Poster Board Number: T-2052

ELEVATED ADAR1 EXPRESSION DRIVES CELL FATE 
DETERMINATION AND PERSISTENCE OF LEUKEMIA STEM 
CELLS IN CHRONIC MYELOID LEUKEMIA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 79

Poster Board Number: T-2053

CHARACTERISATION OF HUMAN PROSTATE CANCER 
STEM CELL COLONIES IN CELL LINES   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 79

Poster Board Number: T-2054

INVSETIGATIOM OF OCT4-DERIVED PARACRINE EFFECT 
IN MODULATING CANCER STEM-LIKE PROPERTY IN 
COLORECTAL CANCER  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 79

Poster Board Number: T-2055

EVALUATING THE EXPRESSION OF SEVERAL SELF 
RENEWAL GENES IN COLON, PROSTATE AND BLADDER 
CANCER AND IN CANCER CELL LINES (LNCAP, HEPG2, HT-
1376)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 80

Poster Board Number: T-2056

THE ACQUISITION OF CANCER STEMNESS IN COLON 
CANCER IS REGULATED BY THE STABILIZATION OF 
ATONAL HOMOLOG 1 PROTEIN .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 80

Poster Board Number: T-2057

REAL TIME IMAGING OF THE DYNAMICS OF CELL DEATH 
INDUCED BY THERAPEUTIC NEURAL STEM CELLS IN 
MALIGNANT BRAIN TUMORS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 80

Poster Board Number: T-2058

BONE MARROW CELLS TRAFFIC AND 
FUSE TO DEVELOPING COLORECTAL TUMOR CELLS 
GENERATING TUMOR INITIATING CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 81

Poster Board Number: T-2059

DIFFERENTIATION OF EPITHELIAL OVARIAN CANCER 
STEM-LIKE CELLS INTO MESENCHYMAL LINEAGE RESULTS 
IN CELLULAR HETEROGENEITY WHICH ENABLES TUMOR 
ENGRAFTMENT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 81

Poster Board Number: T-2060

ELEVATED LEVELS OF SIALYLATED C-MET INDUCED 
BY FRUCTOSE REPLACEMENT ENHANCES METASTATIC 
POTENTIALS OF PANCREATIC CANCER STEM CELLS   .  .  .  .  .  .  . 81

Poster Board Number: T-2061

TARGETING MOUSE GLIOMA CANCER STEM CELLS USING 
CPG-SISTAT3   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 82

Poster Board Number: T-2062

EVALUATION OF CD44 VARIANT EXPRESSION AS A 
RECURRENCE MARKER OF GASTRIC CANCER AFTER 
ENDOSCOPIC SUBMUCOSAL DISSECTION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 82

Poster Board Number: T-2063

SUPPRESSION OF CANCER STEM-LIKE PROPERTIES IN 
GLIOBLASTOMA BY DELIVERY OF MICRORNA145 SHORT 
BRANCH PEI  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 83

Poster Board Number: T-2064

ROLE OF α7 NICOTINIC ACETYLCHOLINE RECEPTOR IN 
CANCER STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 83

Poster Board Number: T-2065

NOVEL GRP78 - TARGETING PEPTIDES FOR THERAPY AND 
IMAGING OF CANCER  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 83

Poster Board Number: T-2066

ROLE OF RAT MESENCHYMAL STEM/STROMAL CELLS AS 
A CO-CONSPIRATOR FOR TUMOR PROGRESSION IN A RAT 
OSTEOSARCOMA MODEL:A COMPARATIVE ANALYSIS OF 
GENE EXPRESSION PROFILES IN RELATION TO TUMOR 
PROGRESSION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 84

Poster Board Number: T-2068

CD138-NEGATIVE CLONOGENIC CELLS ARE PLASMA 
CELLS BUT NOT B CELLS IN SOME MULTIPLE MYELOMA 
PATIENTS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 84

Poster Board Number: T-2069

A PUTATIVE CD34+ CANCER STEM CELL LINE WITH 
KUPFFER CELL CHARACTERISTICS PRODUCES A 
COMBINED HEPATOCELLULAR CHOLANGIOCARCINOMA  .  . 84

Poster Board Number: T-2070

PURIFICATION AND DEPLETION OF CANCER INITIATING 
CELLS CULTURED ON BIOMATERIALS HAVING 
NANOSEGMENTS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 85

Poster Board Number: T-2071

PROLIFERATION OF HUMAN PLURIPOTENT EMBRYONAL 
CARCINOMA STEM CELLS IS INHIBITED BY CO-CULTURE 
WITH THEIR DIFFERENTIATED PROGENY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 85

Poster Board Number: T-2072

P53 DEFICIENCY IN MESENCHYMAL STEM CELLS 
CONTRIBUTES TO TUMOR DEVELOPMENT BY SHIFTING 
IMMUNE MICROENVIRONMENT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 86

Poster Board Number: T-2073

A NOVEL PRO-REPROGRAMMING FACTOR, GLIS1, IS 
REGULATED BY HYPOXIA-INDUCIBLE FACTOR  .  .  .  .  .  .  .  .  .  .  .  .  . 86

Poster Board Number: T-2074

REGULATION OF CANCER STEM CELL ACTIVITIES BY 
IMMUNOLOGICAL NICHE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 87

Germline Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 87
Poster Board Number: T-2075

MIR-372/LET-7 AXIS IN HUMAN PRIMORDIAL GERM CELL 
SPECIFICATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 87

Poster Board Number: T-2076

DERIVATION OF POST MEIOTIC GERM CELLS FROM 
HUMAN EMBRYONIC STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 87



www.isscr.org/2012 Thursday Poster Book

xiii

Table of Contents
Poster Board Number: T-2077

EVIDENCE OF PRIMORDIAL GERM CELL IN HUMAN 
OVARIAN ENDOMETRIOTIC LESIONS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 87

Poster Board Number: T-2078

FUNCTIONAL ANALYSIS OF PIWIL1 IN COMMON 
MARMOSET   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 88

Poster Board Number: T-2079

DERIVATION OF PRIMORDIAL GERM CELLS FROM 
MOUSE EMBRYONIC STEM CELLS IN A GROUND STATE 
PLURIPOTENCY .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 88

Poster Board Number: T-2080

MIRNA REGULATION ON THE UNDIFFERENTIATED STATE 
OF CHICKEN PRIMORDIAL GERM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 89

Poster Board Number: T-2081

LONG-GLUCOCORTICOID-INDUCED LEUCINE ZIPPER 
INTERACTS WITH RAS PATHWAY AND IS ESSENTIAL FOR 
SPERMATOGENESIS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 89

Poster Board Number: T-2082

In vItro PROPAGATION OF PRESUMPTIVE GERM 
CELLS WITH PRIMORDIAL GERM CELL CHRACTERISTICS 
DERIVED FROM MOUSE INDUCED PLURIPOTENT STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 89

Poster Board Number: T-2083

DAZL IS A KEY REGULATOR OF PLURIPOTENCY IN THE 
GERMLINE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 89

Poster Board Number: T-2084

ELUCIDATION OF THE PRIMARY PIRNA PATHWAY IN 
DrosophIla OVARIAN SOMATIC CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 90

Poster Board Number: T-2085

SETTING THE STAGE TO USE De novo MORPHOGENESIS 
OF PORCINE TESTES TISSUE FOR GERM LINEAGE STEM 
CELL DIFFERENTIATION .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 90

Poster Board Number: T-2086

HISTONE H3K27 DEMETHYLASE JMJD3 REGULATES THE 
TURNOVER OF SPERMATOGONIAL STEM CELLS .  .  .  .  .  .  .  .  .  .  .  . 91

Poster Board Number: T-2087

NICHE-DEPENDENT REGULATION OF GERM CELL 
DEVELOPMENT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 91

Hematopoietic Cells   .  .  .  .  .  .  .  .  .  .  . 91
Poster Board Number: T-2088

ERYTHROPOIETIC POTENTIAL IN HUMAN CORD BLOOD 
AND ADULT PERIPHERAL BLOOD FOR TRANSFUSION  .  .  .  .  .  . 91

Poster Board Number: T-2089

CLINICAL OBSERVATION OF 24 CASES OF PATIENTS 
UNDERGOING AUTOLOGOUS PURIFIED BLOOD 
STEM CELL CD34+ FOR TREATMENT OF ANKYLOSING 
SPONDYLITIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 92

Poster Board Number: T-2090

DETERMINING THE EFFICACY OF HUMAN-TRIM5-CYP IN 
INHIBITING A BROAD SPECTRUM OF HIV VIRUSES WHEN 
STABLY EXPRESSED IN CD34-DERIVED MACROPHAGES  .  .  .  . 92

Poster Board Number: T-2091

CHARACTERIZATION OF DENDRITIC CELLS INDUCED 
FROM HUMAN CORD BLOOD HEMATOPOIETIC STEM 
CELLS IN THE SERUM-FREE CONDITION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 92

Poster Board Number: T-2092

CELLULAR IMMUNE RESPONSE FOLLOWING HUMAN 
FETAL LIVER-DERIVED STEM CELLS TRANSPLANTATION 
IN CASE OF DECOMPENSATED LIVER CIRRHOSIS   .  .  .  .  .  .  .  .  .  . 93

Poster Board Number: T-2093

INTEGRATION-FREE HUMAN INDUCED PLURIPOTENT 
STEM CELLS FROM PERIPHERAL BLOOD MONONUCLEAR 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 93

Poster Board Number: T-2094

FEV CONTROLS HEMATOPOIETIC STEM CELL 
DEVELOPMENT VIA FOXC1-ERK 
SIGNALING CASCADE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 94

Poster Board Number: T-2095

HUMAN BONE MARROW NON-MESENCHYMAL 
MONONUCLEAR CELLS INDUCE TYROSINE HYDROXYLASE 
EXPRESSION IN SH-SY5Y CELLS IN A TIME-DEPENDENT 
MANNER   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 94

Poster Board Number: T-2096

DEPLETION OF HUMAN HEMATOPOIETIC STEM 
CELLS WITH A HUMANIZED ANTI-HUMAN CD117 
ANTIBODY: A NON-TOXIC CONDITIONING REGIMEN FOR 
ALLOTRANSPLANTATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 94

Poster Board Number: T-2097

CD34-LIN- HAEMATOPOIETIC HUMAN ADULT STEM CELLS 
FROM BONE MARROW DONORS ARE POTENT SOURCES 
FOR THE GENERATION OF DENDRITIC CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  . 95

Poster Board Number: T-2098

LONG-TERM COMPARATIVE STUDY ON THE 
ENGRAFTMENT OF HUMAN HEMATOPOIETIC STEM CELLS 
IN SHEEP   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 95

Poster Board Number: T-2099

HUMAN LEUKEMIC STEM CELLS ESCAPE CHEMOTHERAPY 
BY FORMING SUBCLONES IN DISTICNT NICHES  .  .  .  .  .  .  .  .  .  .  .  . 96

Poster Board Number: T-2100

STIMULATION OF POOLS OF MURINE HEMATOPOIETIC 
AND INTESTINAL STEM CELLS BY PERORAL INTAKE OF 
NANJDIAMONDS COMPLEXES WITH THE CONDITIONED 
MEDIUM FROM ALLOGENIC AND XENOGENIC 
MESENCHYMAL STEM CELLS CULTURE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 96

Poster Board Number: T-2101

CLONAL EXPANSION AND LINEAGE BIAS OF MOUSE 
HEMATOPOIETIC STEM CELLS ARE INDUCED BY PRE-
TRANSPLANTATION CONDITIONING  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 96

Poster Board Number: T-2102

IGF2 ACCELERATE ERYTHROID DIFFERENTIATION IN THE 
MOUSE YOLK SAC  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 97

Poster Board Number: T-2104

ALCAM MEDIATED CELLULAR INTERACTION REGULATES 
MOUSE HEMATOPOIETIC STEM CELL REPOPULATION AND 
SELF-RENEWAL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 97



ISSCR 10th Annual Meeting www.isscr.org/2012

xiv

Table of Contents
Poster Board Number: T-2105

ANALYSIS OF HEMATOPOIETIC AND MESENCHYMAL 
STEM CELL MARKERS FROM MOUSE YOLK SAC IN 
DIFFERENT GESTATIONAL STAGES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 97

Poster Board Number: T-2106

EPIGENETIC REGULATION OF MOUSE HEMATOPOIETIC 
STEM CELL AGING   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 98

Poster Board Number: T-2107

PRE HSCS ARE LOCATED IN INTRA-AORTIC 
HEMATOPOIETIC CLUSTERS BEFORE HSC PRODUCTION IN 
THE MOUSE EMBRYO  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 98

Poster Board Number: T-2108

JAK2 V617F SUBVERTS MOUSE HEMATOPOIETIC 
STEM CELLS BY INCREASING PROLIFERATION AND 
DIFFERENTIATION WHILE REDUCING LONG-TERM SELF 
RENEWAL CAPACITY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 99

Poster Board Number: T-2109

ROLE OF THE CLASP2 MICROTUBULE PLUS-END 
TRACKING PROTEIN DURING MOUSE ADULT 
HEMATOPOIESIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 99

Poster Board Number: T-2110

POLYCOMB REPRESSIVE COMPLEX-1 COMPOSITION 
DETERMINES MOUSE HEMATOPOIETIC STEM CELL FATE  .  .  . 99

Poster Board Number: T-2111

HOMING OF BONE MARROW AND PURIFIED 
TRANSPLANTED STEM CELLS IN MARROW ABLATED 
MICE .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 100

Poster Board Number: T-2112

ROLE OF BMI-1 IN NORMAL MOUSE HEMATOPOIETIC 
STEM CELLS AND LEUKEMIC CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 100

Poster Board Number: T-2113

TRANSCRIPTOME ANALYSIS OF PRIMITIVE STREAK 
DURING HEMATOPOIETIC COMMITMENT   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 101

Poster Board Number: T-2114

DOK2 REGULATES GLOBIN GENE EXPRESSION IN MOUSE 
EMBRYONIC ERYTHROPOIESIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 101

Poster Board Number: T-2115

SIRT1 IS DISPENSABLE FOR FUNCTION OF 
HEMATOPOIETIC STEM CELLS IN ADULT MICE  .  .  .  .  .  .  .  .  .  .  .  . 101

Poster Board Number: T-2117

ACTIVATED GS SIGNALING IN IMMATURE OSTEOBLASTS 
ALTERS THE HEMATOPOIETIC STEM CELL NICHE 
IN MICE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 101

Poster Board Number: T-2118

AGE-SPECIFIC ALTERATIONS IN A NUMBER AND 
EFFICIENCY OF CLONING THE STROMAL CELLS-
PRECURSORS OF HEMOPOIETIC AND LYMPHOID ORGANS 
FROM EXPERIMENTAL ANIMALS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 102

Poster Board Number: T-2119

HOXB4 OVEREXPRESSION INCREASES PRIMITIVE CORD 
BLOOD CD34 POSITIVE HEMATOPOIETIC PROGENITORS 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 102

Poster Board Number: T-2120

EFFECT OF THE SURFACE DENSITY OF NANOSEGMENTS 
IMMOBILIZED ON CULTURE DISHES ON ex vIvo 
EXPANSION OF HEMATOPOIETIC STEM AND PROGENITOR 
CELLS FROM UMBILICAL CORD BLOOD  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 102

Poster Board Number: T-2121

FROM HSC-CD34+ CELLS TO OSTEOCLAST IN A MODIFIED 
LTC ASSAY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 103

Poster Board Number: T-2122

MAINTENANCE AND EXPANSION OF HEMATOPOIETIC 
STEM CELLS THROUGH REGULATION OF WNT AND MTOR 
PATHWAYS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 103

Poster Board Number: T-2123

MIR 92A REGULATES THE DIFFERENTIATION OF CD34+ 
CELLS VIA CONTROLLING CIRCADIAN TARGET GENES   .  .  .  . 103

Poster Board Number: T-2124

TISSUE CHIMAERISM AFTER BONE MARROW CELL 
TRANSPLANTATION .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 104

Poster Board Number: T-2125

ZINC-FINGER NUCLEASE MEDIATED CORRECTION OF 
ALPHA-THALASSEMIA IN IPS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 104

Poster Board Number: T-2126

HISTONE ACETYLTRANSFERASE MORF AND MOZ ARE 
ESSENTIAL FOR HEMATOPOIESIS AND SELF RENEWAL OF 
HEMATOPOIETIC STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 105

Poster Board Number: T-2127

THE ROLE OF GH/IGF-I DEFICIENCY IN STEM CELL 
PROTECTION, RENEWAL AND HEMATOPOIETIC 
REGENERATION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 105

Poster Board Number: T-2128

REPROGRAMMING OF COMMITTED ERYTHROID 
PROGENITORS TO MAGAKARYOCYTES BY FLI1 AND ERG1 
TRANSCRIPTION FACTORS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 105

Poster Board Number: T-2129

SAFETY AND SEIZURE CONTROL IN PATIENTS WITH 
MEDICALLY REFRACTORY MESIAL TEMPORAL LOBE 
EPILEPSY TRANSPLANTED WITH AUTOLOGOUS BONE 
MARROW MONONUCLEAR CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 106

Poster Board Number: T-2130

NERVE GROWTH FACTOR IN COMBINATION WITH 
COLLAGEN HAS NOVEL ACTIVITIES IN PRESERVING 
GROWTH FACTOR-ACTIVATED HEMATOPOIETIC STEM 
CELL SURVIVAL AND EXPANSION In vItro   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 106

Poster Board Number: T-2131

PYRUVATE KINASE M2 PLAYS DISTINCT ROLES IN 
HEMATOPOIETIC STEM CELLS AND LEUKEMIA   .  .  .  .  .  .  .  .  .  .  . 107

Poster Board Number: T-2132

GNAT-LIKE PROTEIN DOWN-REGULATES GLOBIN 
SYNTHESIS BY BINDING ACETYL COENZYME A   .  .  .  .  .  .  .  .  .  .  . 107

Poster Board Number: T-2133

TRANSCRIPTOME ANALYSIS WITHIN THE IMMGEN 
DATABASE IDENTIFIES REGULATORS OF PROGENITORS 
AND STEM CELLS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 107



www.isscr.org/2012 Thursday Poster Book

xv

Table of Contents
Poster Board Number: T-2134

DISRUPTION OF TET2 LEADS TO ENHANCED SELF-
RENEWAL AND COMPETITIVE REPOPULATING CAPACITY 
OF FETAL LIVER HEMATOPOIETIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  . 108

Poster Board Number: T-2135

DECOUPLING OF TUMOR-INITIATING ACTIVITY FROM 
STABLE IMMUNOPHENOTYPE IN HOXA9-MEIS1 DRIVEN 
AML  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 108

Poster Board Number: T-2136

TIM-3 EXPRESSION IN THE VARIOUS TYPES OF 
HEMATOLOGICAL MALIGANANT LEUKEMIC STEM CELLS  . 108

Poster Board Number: T-2137

EFFECT OF NANOSEGMENTS ON ex vIvo EXPANSION 
OF HEMATOPOIETIC STEM AND PROGENITOR 
CELLS CULTURED ON SURFACE HAVING SEVERAL 
NANOSEGMENTS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 109

Poster Board Number: T-2138

In vIvo IMAGING OF DYNAMIC INTERACTIONS WITHIN 
THE HAEMATOPOIETIC STEM CELL NICHE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 109

Poster Board Number: T-2139

DUAL FUNCTION OF CX32 IN HEMATOPOIESIS: 
MAINTENANCE OF CELL QUIESCENCE AND SUPPORT OF 
PROLIFERATION OF HEMATOPOIETIC STEM/PROGENITOR 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 110

Poster Board Number: T-2140

EXPRESSION OF EBF2 IN IMMATURE OSTEOBLASTIC 
CELLS DEFINES A NICHE FOR HEMATOPOIETIC STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 110

Mesenchymal Stem Cell 
Differentiation   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .110
Poster Board Number: T-2141

MECHANICAL DERIVATION OF FUNCTIONAL MYOTUBE 
FROM ADIPOSE DERIVED STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 110

Poster Board Number: T-2142

CONTROLLING STEM CELL FATE WITH SPATIALLY 
VARYING EXTRACELLULAR MATRIX STIFFNESS  .  .  .  .  .  .  .  .  .  .  . 111

Poster Board Number: T-2143

RAPMYCIN ATTENUATES OSTEOGENIC PROPERTIES OF 
DAXAMETHASONE ON HUMAN BONE MARROW DERIVED 
MESENCHYMAL STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 111

Poster Board Number: T-2144

THE EFFICACY OF PURMORPHAMINE IN PROMOTION OF 
OSTEOGENESIS IN HUMAN BONE MARROW- DERIVED 
MESENCHYMAL STEM CELLS: APPROPRIATE DOSE AND 
RESPONSE TIME .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 112

Poster Board Number: T-2145

TRANSFORMING GROWTH FACTOR BETA 1 INDUCES 
THE DIFFERENTIATION OF RAM MARROW DERIVED 
MESENCHYMAL STEM CELLS INTO MALE GERM LIKE 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 112

Poster Board Number: T-2146

EVALUATION OF DIFFERENT CONCENTRATIONS OF 
RETINOIC ACID IMPACTION ON GERM CELL SPECIFIC 
GENES EXPRESSION IN RAM MARROW DERIVED 
MESENCHYMAL STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 113

Poster Board Number: T-2147

THE EFFECT OF THREE-DIMENSIONAL PILLAR SURFACES 
ON CELL ADHESION AND OSTEOGENIC DIFFERENTIATION 113

Poster Board Number: T-2148

PULSED ELECTROMAGNETIC FIELD PROMOTES 
PROLIFERATION OF HUMAN MESENCHYMAL STEM 
CELLS AND DEHYDROEPIANDOSTERONE ENHANCES 
OSTEOGENESIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 114

Poster Board Number: T-2149

EXPANSION AND DIFFERENTIATION OF HUMAN 
MESENCHYMAL STROMAL CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 114

Poster Board Number: T-2150

EFFECTS OF VALPROIC ACID ON THE EXPRESSION OF 
NEUROTROPHIC FACTORS IN HUMAN BONE MARROW 
MESECHYMAL STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 114

Poster Board Number: T-2151

EFFECT OF T3 ON CHONDROGENESIS In vItro OF HUMAN 
MESENCHYMAL STEM CELLS FROM UMBILICAL CORD 
STROMAL SOURCE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 115

Poster Board Number: T-2152

MACROMOLECULAR CROWDING AND HUMAN 
MESENCHYMAL STEM CELL DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  . 115

Poster Board Number: T-2153

ISOLATION AND CHARACTERIZATION OF MESENCHYMAL-
LIKE STEM CELLS FROM HUMAN SALIVARY GLAND  .  .  .  .  .  .  . 115

Poster Board Number: T-2154

ANALYSIS OF THE PROSPECTIVE CELL SURFACE MARKERS 
FOR HUMAN MESENCHYMAL STEM CELLS THAT READILY 
DIFFERENTIATE INTO CARDIOMYOCYTES .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 116

Poster Board Number: T-2155

CHARACTERIZATION OF OSTEOPROGENITORS 
FUNCTIONALLY ISOLATED FROM HUMAN MESENCHYMAL 
STEM CELLS BY A RUNX2-RESPONSIVE REPORTER 
ADENOVIRUS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 116

Poster Board Number: T-2156

MODULATION OF HUMAN MESENCHYMAL STEM 
CELL BEHAVIORS BY NANOSCALE GROOVE PATTERN 
TOPOGRAPHY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 117

Poster Board Number: T-2157

GENERATION OF PRE-ADIPOCYTES FROM HUMAN 
ADIPOSE DERIVED STEM CELLS AND HUMAN 
PERIPHERAL BLOOD STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 117

Poster Board Number: T-2158

MITOCHONDRIAL ALTERATIONS DURING ADIPOGENIC 
DIFFERENTIATION OF 
HUMAN ADULT MESENCHYMAL STEM CELL  .  .  .  .  .  .  .  .  .  .  .  .  .  . 118



ISSCR 10th Annual Meeting www.isscr.org/2012

xvi

Table of Contents
Poster Board Number: T-2159

ENHANCEMENT DIFFERENTIATION OF HUMAN 
INFRAPATELLAR FAT PAD STEM CELLS IN A 
HYALURONAN-ENRICHED MICROENVIRONMENT  .  .  .  .  .  .  .  .  . 118

Poster Board Number: T-2160

UTILIZING COMPARATIVE GENOME-WIDE EPIGENETIC 
AND TRANSCRIPTIONAL ANALYSIS TO IDENTIFY AND 
CHARACTERIZE NOVEL REGULATORS OF INFLAMMATION 
IN HUMAN PRIMARY ADIPOSE TISSUE .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 118

Poster Board Number: T-2161

DEVELOPMENT OF PREVASCULARISED DENTAL 
PULP CONSTRUCTS BY SYNERGISTIC EFFECTS OF 
HUMAN DENTAL PULP STEM/PROGENITOR CELLS AND 
ENDOTHELIAL CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 119

Poster Board Number: T-2162

HEPATIC DIFFERENTIATION OF HUMAN DENTAL PULP 
STEM CELLS: TRANSPLANTATION INTO RATS WITH LIVER 
INJURY AND CIRRHOSIS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 119

Poster Board Number: T-2163

DENTAL PULP REGENERATION: THE ROLE OF 
PREAMELOBLAST-CONDITIONED MEDIUM ON HUMAN 
DENTAL PULP STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 120

Poster Board Number: T-2164

IMMUNOLOGICAL EVALUATION OF HUMAN DENTAL PULP 
STEM CELLS DIFFERENTIATION WITH EMPHASIZE ON 
TOLL-LIKE RECEPTOR 4   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 120

Poster Board Number: T-2165

STROMAL PHENOTYPE OF DENTAL FOLLICLE STEM 
CELLS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 120

Poster Board Number: T-2166

EFFECT OF TRANSIENT HYPOXIC STIMULATION ON 
CULTURED HUMAN PERIODONTAL LIGAMENT DERIVED-
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 121

Poster Board Number: T-2167

COMPARISON OF PROLIFERATION, EXPANSION AND 
DIFFERENTIATION INTO SKELETAL CELL LINEAGES OF 
BLASTAMA CELLS OF RABBIT PINNA AND MURINE BONE 
MARROW-DERIVED  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 121

Poster Board Number: T-2168

DIFFERENTIAL IMMUNOSUPPRESSIVE PROPERTIES OF 
MOUSE MSCS ON TH1 CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 121

Poster Board Number: T-2169

TOWARD UNDERSTANDING THE BALANCE BETWEEN 
OSTEOBLASTOGENESIS AND ADIPOGENESIS IN BONE 
MARROW MICROENVIRONMENT .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 122

Poster Board Number: T-2170

DIFFERENTIATION OF MOUSE UMBILICAL CORD DERIVED 
MESENCHYMAL STEM CELLS In vItro INTO HEPATOCYTE 
LIKE CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 122

Poster Board Number: T-2171

PROTEOMIC ANALYSIS OF INTEGRIN-ASSOCIATED 
COMPLEXES FROM MULTIPOTENT AND EARLY 
DIFFERENTIATED MESENCHYMAL STEM CELLS  .  .  .  .  .  .  .  .  .  .  . 122

Poster Board Number: T-2172

EVALUATING THE EFFICACY OF ENDOTHELIAL 
CELLS DIFFERENTIATED FROM ADIPOSE DERIVED 
MESENCHYMAL STEM CELLS FOR In vItro INTIMA 
CONSTRUCTION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 123

Poster Board Number: T-2173

ROLE OF POLYCOMB PROTEINS RING1A/B IN 
MAINTENANCE OF THE MESENCHYMAL STEM CELL NICHE 
AND REGULATION OF CELL DIFFERENTIATION   .  .  .  .  .  .  .  .  .  .  . 123

Poster Board Number: T-2174

GLUTATHIONE DEPENDENT OSTEOGENIC 
DIFFERENTIATION OF SKIN MESENCHYMAL 
PROGENITORS OCCURS THROUGH MAPK SIGNALING   .  .  .  . 123

Poster Board Number: T-2175

IL1BETA IS A POTENTIAL STROMAL GROWTH FACTOR  .  .  .  . 124

Poster Board Number: T-2176

DIABETES CAUSES ABNORMALITIES IN THE BONE 
MARROW NICHE BETWEEN OSTEOBLASTIC NICHE CELLS 
AND LONG-TERM RECONSTITUTING HEMATOPOIETIC 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 124

Poster Board Number: T-2177

MIR-124 PROMOTES NEURONAL DIFFERENTIATION OF 
ADULT MESENCHYMAL STEM CELLS BY TARGETING THE 
ANTI-NEURAL REST/SCP1 PATHWAY AND SOX9   .  .  .  .  .  .  .  .  .  . 125

Poster Board Number: T-2178

MICRORNA-145 REGULATES OSTEOGENIC LINEAGE 
DIFFERENTIATION BY TARGETING TRANSCRIPTION 
FACTOR CBFB  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 125

Poster Board Number: T-2179

TAUROURSODEOXYCHOLIC ACID ATTENUATES 
ADIPOGENESIS OF ADIPOSE-DERIVED STROMAL CELLS 
BY DECREASING ENDOPLASMIC RETICULUM STRESS  .  .  .  .  . 125

Poster Board Number: T-2180

EXPRESSION OF HOX GENES IN THE BONE MARROW 
DERIVED MESENCYHMAL STROMAL/STEM CELLS FROM 
FANCONI ANEMIA PATIENTS CHANGES FOLLOWING BONE 
MARROW TRANSPLANTATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 126

Poster Board Number: T-2181

INDUCTION OF NEURAL PHENOTYPE IN EMBRYONIC 
STEM CELL-DERIVED MESENCHYMAL PROGENITORS BY 
RHOA-KINASE INHIBITION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 126

Poster Board Number: T-2183

STEM CELL DIFFERENTIATION CAN BE DIRECTED BY 
SCAFFOLDS WITH ADHESIVE DOMAINS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 126

Poster Board Number: T-2184

EVALUATION OF HEPATOGENIC DIFFERENTIATION 
POTENTIAL OF MENSTRUAL BLOOD DERIVED 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 127

Poster Board Number: T-2185

A NOVEL BONE MARROW-DERIVED, VESSEL-RESIDENT 
CALCIFYING PROGENITOR CELL POSSESSES BI-
DIRECTIONAL (OSTEOBLASTIC/OSTEOCLASTIC) 
DIFFERENTIATION POTENTIALS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 127



www.isscr.org/2012 Thursday Poster Book

xvii

Table of Contents
Poster Board Number: T-2186

CHONDROGENIC AND ADIPOGENIC DIFFERENTIATION 
POTENTIAL OF MENSTRUAL BLOOD- VERSUS BONE 
MARROW-DERIVED STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 127

Poster Board Number: T-2187

IDENTIFICATION OF DJPIWIB TARGETS TO CLARIFY 
THE MOLECULAR FUNCTION OF DJPIWIB IN THE 
PLURIPOTENCY OF PLANARIAN ADULT SOMATIC 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 128

Chromatin in Stem Cells  .  .  .  .  .  .  .128
Poster Board Number: T-2188

TRANSCRIPTIONAL CONTROL OF ADULT NEURAL STEM 
CELL QUIESCENCE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 128

Poster Board Number: T-2189

IDENTIFICATION OF USP16, A CHROMATIN REGULATOR 
ABLE TO ANTAGONIZE BMI-1 AND LIMIT MOUSE AND 
POSSIBLY HUMAN STEM CELL EXPANSION IN DOWN 
SYNDROME  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 128

Poster Board Number: T-2190

DISTINCT ROLES OF TET1 AND TET2 IN MOUSE 
EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 129

Poster Board Number: T-2191

PONTIN IS ESSENTIAL FOR MURINE HEMATOPOIETIC 
STEM CELL SURVIVAL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 129

Poster Board Number: T-2192

EPIGENETIC SWITCH ON THE DIFFERENTIATION OF 
MOUSE VASCULAR ENDOTHELIAL CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 129

Poster Board Number: T-2193

SET NUCLEAR ONCOGENE IS ESSENTIAL FOR MOUSE 
EMBRYONIC STEM CELL DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 130

Poster Board Number: T-2194

GLOBAL ANALYSIS OF HIGHER-ORDER CHROMATIN 
STRUCTURE IN PLURIPOTENT STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 130

Poster Board Number: T-2195

INTEGRATED ANALYSIS OF LNCRNA-CHROMATIN 
INTERACTION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 130

Poster Board Number: T-2196

ROLES OF PHC2 POLYMERIZATION IN POLYCOMB 
REPRESSIVE FUNCTIONS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 131

Poster Board Number: T-2197

ROLE OF RING1A/B-MEDIATED HISTONE H2A 
UBIQUITINATION IN EMBRYONIC AND EPIBLAST STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 131

Poster Board Number: T-2198

EXOGENOUS DIRECT DELIVERY OF COACTIVATOR-
ASSOCIATED ARGININE METHYLTRANSFERASE 1 (CARM1) 
PROTEIN USING CELL-PENETRATING PEPTIDE (CPP) 
TRANSIENTLY ENHANCES THE PLURIPOTENCY-RELATED 
GENES BY HISTONE MODIFICATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 131

Poster Board Number: T-2199

GENE REGULATION BY POLYCOMB GROUP PROTEINS IN 
THE NEOCORTICAL NEURAL PRECURSOR CELLS  .  .  .  .  .  .  .  .  .  . 132

Poster Board Number: T-2200

IDENTIFICATION OF A NOVEL INTRONIC ENHANCER 
RESPONSIBLE FOR THE TRANSCRIPTIONAL REGULATION 
OF MUSASHI1 IN NEURAL STEM/PROGENITOR CELLS  .  .  .  .  . 132

Mesenchymal Cell Lineage 
Analysis  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .132
Poster Board Number: T-2201

IDENTIFICATION OF A PREDICTIVE MOLECULAR 
SIGNATURE FOR ex vIvo MIGRATION OF HUMAN 
MESENCHYMAL STROMAL CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 132

Poster Board Number: T-2202

THE HUMAN MESENCHYMAL STEM CELLS DERIVED 
INDUCED PLURIPOTENT STEM CELLS MAY BE A 
PROMISING CELL SOURCE FOR ALLOGENEIC IPSCS 
TRANSPLANTATION THERAPY   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 132

Poster Board Number: T-2203

EVALUATING THE DIFFERENTIATION POTENTIAL OF 
HUMAN SOMATIC CELLS IN MOUSE FOETUSES .   .  .  .  .  .  .  .  .  .  . 133

Poster Board Number: T-2204

EFFECTS OF OXIDATIVE STRESS ON HUMAN 
MESENCHYMAL STEM CELL PREMATURE SENESCENCE  .  .  . 133

Poster Board Number: T-2205

MICRORNA PROFILE ANALYSIS OF HUMAN 
MESENCHYMAL STEM CELLS FROM DIVERSE ORIGINS  .  .  .  . 134

Poster Board Number: T-2206

GENE EXPRESSION ANALYSIS OF HUMAN MULTIPOTENT 
MESENCHYMAL STROMAL CELLS DERIVED FROM BONE 
MARROW OF OSTEOGENESIS IMPERFECTA PATIENTS 
DURING OSTEOBLAST DIFFERENTIATION .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 134

Poster Board Number: T-2207

DNA METHYLATION PROFILING OF HUMAN BM-MSCS IN 
LONG-TERM CULTURE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 135

Poster Board Number: T-2208

HUMAN BLOOD-DERIVED MESENCHYMAL STEM CELLS 
ARE ASSEMBLED   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 135

Poster Board Number: T-2209

A MODIFIED METHOD FOR ISOLATION AND 
PROPAGATION OF MOUSE BONE MARROW DERIVED-
MESENCHYMAL STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 135

Poster Board Number: T-2210

GROWTH AND PHENOTYPIC CHARACTERISTIC OF 
MURINE NAIL MATRIX CELL CULTURE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 135

Poster Board Number: T-2211

EFFECTS OF LONG-TERM SEQUENTIAL PASSAGE ON 
CHARACTERISTICS OF CANINE ADIPOSE DERIVED 
MESENCHYMAL STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 136

Poster Board Number: T-2212

CHARACTERIZATION OF COMMON MARMOSET BONE 
MARROW DERIVED STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 136



ISSCR 10th Annual Meeting www.isscr.org/2012

xviii

Table of Contents
Poster Board Number: T-2213

MSCS-INDUCED IMMUNOSUPPRESSION OF TH17 
CELLS IS CELL-TO-CELL CONTACT MEDIATED AND DOSE 
DEPENDENT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 136

Poster Board Number: T-2214

THE ANCESTRAL ORIGIN OF MESENCHYMAL STEM CELLS 
IS REVEALED BY PERIVASCULAR SDF1 EXPRESSION  .  .  .  .  .  . 137

Poster Board Number: T-2215

BETA-CATENIN IS ESSENTIAL FOR REGENERATIVE ROLE 
OF MYELOID LINEAGE CELLS DURING WOUND REPAIR .  .  .  . 137

Poster Board Number: T-2216

REPROGRAMMING TO A PLURIPOTENT STATE MODIFIES 
MENSTRUAL BLOOD-DERIVED MESENCHYMAL STEM 
CELL RESISTANCE TO OXIDATIVE STRESS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 137

Poster Board Number: T-2218

GENE TRANSFECTION TO MSCS BY CHITOSAN 
NANOPARTICLES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 138

Poster Board Number: T-2219

SOX2-POSITIVE AND -NEGATIVE DERMAL PAPILLA CELLS 
MAINTAIN THEIR INTRINSIC DIFFERENCES, INDEPENDENT 
OF THE MICROENVIRONMENT   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 138

Poster Board Number: T-2220

ISOLATION AND CHARACTERIZATION OF MESENCHYMAL 
STEM CELL FROM REUSABLE AND DISPOSABLE BONE 
MARROW COLLECTION FILTER AN ETHICAL SOURCE OF 
CELLS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 138

Poster Board Number: T-2221

JAGGED-1 INTRACELLULAR DOMAIN EXPRESSED IN 
MESENCHYMAL STROMAL CELLS SUPPRESSES THE 
SUPPORT OF HEMATOPOIETIC STEM/PROGENITOR CELLS 
IN-VITRO  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 139

Technologies for Stem Cell 
Research  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .139
Poster Board Number: T-2222

AUTOMATED ANALYSIS AND SORTING OF HUMAN 
INDUCED PLURIPOTENT STEM CELL (HIPS) CLUSTERS 
USING LARGE PARTICLE FLOW CYTOMETRY . .  .  .  .  .  .  .  .  .  .  .  .  .  . 139

Poster Board Number: T-2223

ENCAPSULATION IN MONODISPERSE HYDROGEL 
MICROSPHERES ENABLES FAST AND SENSITIVE 
PHENOTYPIC ANALYSIS USING LARGE PARTICLE FLOW 
CYTOMETRY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 140

Poster Board Number: T-2224

SIMULATED MICROGRAVITY INITIATES 
A CHANGE IN CYTOSKELETON TO PROLIFERATE HUMAN 
MESENCHYMAL STEM CELLS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 140

Poster Board Number: T-2225

SYNTHETIC SURFACE FOR CULTURE OF HUMAN BONE 
MARROW- DERIVED MESENCHYMAL STEM CELLS IN A 
DEFINED AND XENO-FREE MEDIUM  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 140

Poster Board Number: T-2226

ISOLATION AND CHARACTERIZATION OF HUMAN FETAL 
CARTILAGE DERIVED PROGENITOR CELLS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 141

Poster Board Number: T-2227

TRANSPOSON-MEDIATED BAC TRANSGENESIS IN HES 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 141

Poster Board Number: T-2228

INDUCIBLE OVEREXPRESSION IN STABLY TRANSFECTED 
HUMAN EMBRYONIC STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 141

Poster Board Number: T-2229

BIVALENT MUC1* LIGANDS FORM A NOVEL AND 
IMPROVED SYSTEM FOR DEFINED, XENO-FREE CULTURE 
OF HUMAN ES AND IPS CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 142

Poster Board Number: T-2230

NOVEL SYNTHETIC POLYMERS AND XENO FREE SERUM 
FREE MEDIA FOR HIGHLY EFFICIENT EXPANSION OF 
HUMAN MSC   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 142

Poster Board Number: T-2231

HUMAN NEURAL STEM CELL FATE CONTROL BY 
BIOMIMETIC CUES: FROM SINGLE CELL POSITIONING TO 
MULTICELLULAR ARRANGEMENTS IN DEFINED In vItro 
CONDITIONS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 143

Poster Board Number: T-2232

A ROBUST SYSTEM FOR EFFICIENT DIFFERENTIATION 
OF HUMAN PLURIPOTENT STEM CELLS INTO 
HEMATOPOIETIC STEM AND PROGENITOR CELLS  .  .  .  .  .  .  .  .  . 143

Poster Board Number: T-2233

UNIVERSAL BANK OF IMMUNE-MATCHED CLINICAL 
GRADE PLURIPOTENT STEM CELLS AND THEIR 
DERIVATIVES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 143

Poster Board Number: T-2234

SCALABLE EXPANSION OF HUMAN EMBRYONIC STEM 
CELLS IN A MICROCARRIER SUSPENSION CULTURE 
SYSTEM   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 144

Poster Board Number: T-2235

THE IMPORTANCE OF DIGITAL HOLOGRAPHIC 
MICROSCOPY FOR AUTOMATED, REAL-TIME MONITORING 
OF HUMAN ADULT STEM CELL CONFLUENCE IN LARGE-
SCALE CULTURES .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 144

Poster Board Number: T-2236

COMPARATIVE ANALYSIS OF ex vIvo EXPANDED HUMAN 
CD34+ HEMATOPOIETIC STEM CELLS ON NANEX™ 
NANOFIBER PLATES   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 144

Poster Board Number: T-2237

RECOMBINANT HUMAN VITRONECTIN AS A COST-
EFFECTIVE XENO-FREE SUBSTRATE FOR EXPANSION OF 
HUMAN PLURIPOTENT CELLS AND DIFFERENTIATION OF 
ENDODERMAL AND ECTODERMAL LINEAGES IN 2D AND 
3D  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 145

Poster Board Number: T-2238

HYPOXIC CULTURE OF HUMAN PLURIPOTENT STEM CELLS 
IS PERMISSIBLE USING MOUSE EMBRYONIC FIBROBLASTS 
145

Poster Board Number: T-2239

HUMAN BASEMENT MEMBRANES IN XENO-FREE CULTURE 
SUPPORT MRNA-REPROGRAMMED HUMAN INDUCED 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 145



www.isscr.org/2012 Thursday Poster Book

xix

Table of Contents
Poster Board Number: T-2240

NON-INVASIVE DETECTION OF MODIFIED MOUSE AND 
HUMAN HEMATOPOIETIC STEM CELLS DURING IMMUNE 
CELL DEVELOPMENT WITH A HUMANIZED PET REPORTER 
GENE AND [18F]-L-FMAU   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 146

Poster Board Number: T-2241

AN In vItro ASSAY FOR CLONOGENIC, HIGH-
THROUGHPUT ANALYSIS OF MURINE INTESTINAL STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 146

Poster Board Number: T-2242

RADIATION EXPOSURE ON MOUSE AND HUMAN 
INDUCED PLURIPOTENT STEM CELLS ENABLES 
REMOVAL OF TERATOMA-FORMING CELLS IN THE 
TRANSPLANTATION OF DIFFERENTIATED CELLS  .  .  .  .  .  .  .  .  .  . 146

Poster Board Number: T-2243

A NOVEL METHOD FOR INDUCING A CELL TYPE-SPECIFIC 
CRE-LOX RECOMBINATION IN MOUSE ADULT BRAIN STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 147

Poster Board Number: T-2245

IMPORTANCE OF SIZE DIFFERENCE BETWEEN MACRO- 
AND MICRO-SCALE STATIC CULTURES TO ENABLE EFFECT 
OF CELL-SECRETED FACTORS ON MOUSE EMBRYONIC 
STEM CELL BEHAVIOR - A MATHEMATICAL MODEL BASED 
STUDY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 147

Poster Board Number: T-2246

IDENTIFYING SHARED HUMAN AND MOUSE STEM CELL 
PATHWAYS ASSOCIATED WITH LEUKEMIA STEM CELLS: 
STANDARDIZING COMPARISONS USING THE HSCI STEM 
CELL COMMONS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 148

Poster Board Number: T-2247

3D-MODELING OF EMBRYOID BODIES FORMED BY 
MOUSE PLURIPOTENT STEM CELLS IN DIFFERENT CELL 
CULTURE SYSTEMS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 148

Poster Board Number: T-2249

HETEROGENEOUS EXPRESSION OF PLURIPOTENCY-
ASSOCIATED GENE IN MOUSE EMBRYONIC STEM CELLS 
VISUALIZED BY BIOLUMINESCENCE MICROSCOPY   .  .  .  .  .  .  . 148

Poster Board Number: T-2250

GENERATION OF ROSA26-TDTOMATO KNOCK-IN RATS VIA 
GENE TARGETING OF PLURIPOTENT STEM CELLS  .  .  .  .  .  .  .  .  . 149

Poster Board Number: T-2251

THE EXPRESSION OF MULTICISTRONIC VECTORS LINKED 
BY THE SELF-PROCESSING 2A PEPTIDES IN MOUSE 
EMBRYONIC STEM CELLS AND THE EFFECTS OF USING 
DIFFERENT 2A PEPTIDES ON PROTEIN EXPRESSION  .  .  .  .  .  . 149

Poster Board Number: T-2252

TWO DISTINCT KNOCKOUT MODELS REVEALED AN 
ESSENTIAL ROLE OF P53 GENE IN RAT EMBRYOGENESIS .   . 149

Poster Board Number: T-2253

CORRELATION BETWEEN OSTEOBLASTIC 
DIFFERENTIATION ACTIVITY AND CELL MORPHOLOGY OF 
RAT MESENCHYMAL STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 150

Poster Board Number: T-2254

EARLY RESPONSE OF PIG MESENCHYMAL PROGENITOR 
CELLS TO INTRACELLULAR INCORPORATION OF 
GADONANOTUBES RESEMBLES ANOIKIS RESISTANCE  .  .  .  . 150

Poster Board Number: T-2255

THE TRANSPLANTED RAT NEURAL STEM CELLS 
DOWNREGULATE EXPRESSION OF 
TLR4 IN CEREBRAL ISCHEMIA OF RATS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 151

Poster Board Number: T-2256

NUNCLONTM SPHERA - A NOVEL SURFACE DESIGNED 
TO PREVENT CELL ADHESION AND SUPPORT EFFECTIVE 
GROWTH OF CELL SPHERES IN SUSPENSION   .  .  .  .  .  .  .  .  .  .  .  .  . 151

Poster Board Number: T-2257

EFFECT OF A NOVEL SYSTEM OF PORCINE In vItro 
MATURATION AND CULTURE ON COLONIZATION OF 
PUTATIVE PORCINE EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  . 151

Poster Board Number: T-2258

FEASIBILITY OF AN IN-VITRO MODEL -TO EXPLORE THE 
INTERACTION BETWEEN MESENCHYMAL STEM CELLS 
AND -CANCER CELLS: USING MYELOMA CELLS AS A 
TARGET   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 152

Poster Board Number: T-2259

NEURONAL NETWORKS FROM STEM CELL DERIVED 
NEURONS AS In vItro ALTERNATIVE ASSAY FOR 
NEUROTOXICITY EVALUATION AND PREDICTION  .  .  .  .  .  .  .  .  . 152

Poster Board Number: T-2260

MONITORING OF THE DAMAGE TO FREEZE-THAWED 
CELLS BY GLYCAN PROFILING USING A LECTIN 
MICROARRAY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 152

Poster Board Number: T-2261

IMPORTANCE OF PHYSIOLOGICAL OXYGEN AND MEDIA 
CONDITIONS FOR STEM CELL CULTURE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 153

Poster Board Number: T-2262

PHENOTYPIC MODULATION OF PLURIPOTENT STEM 
CELLS BY MICROFABRICATION MATERIALS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 153

Poster Board Number: T-2263

SUSTAINED LEVELS OF FGF2 REDUCE DIFFERENTIATION 
OF STEM CELL CULTURES WITH LESS FREQUENT MEDIA 
CHANGES   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 153

Poster Board Number: T-2264

SYNTHETIC PEPTIDES AND POLYETHYLENE GLYCOL 
SURFACES FOR MICROPATTERNING OF PLURIPOTENT 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 154

Poster Board Number: T-2265

LARGE SCALE MANUFACTURE OF CUSTOM TAL EFFECTOR 
NUCLEASES FOR GENOMIC EDITING .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 154

Poster Board Number: T-2266

GENE ACTIVATION USING TRANSCRIPTION ACTIVATOR 
LIKE EFFECTOR PROTEINS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 154

Poster Board Number: T-2267

A NETWORK BIOLOGY PLATFORM TO EVALUATE 
ENGINEERED MAMMALIAN CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 154



ISSCR 10th Annual Meeting www.isscr.org/2012

xx

Table of Contents
Poster Board Number: T-2268

CHEMICAL OPTIMIZATION OF BOTH CULTURE SURFACES 
AND MEDIA MARKEDLY ENHANCES 
MSC PROLIFERATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 155

Poster Board Number: T-2269

SINGLE NUCLEUS RNA-SEQ  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 155

Poster Board Number: T-2270

GENERATING ARTICULATED EMBRYOID BODY FOR 
SPATIALLY CONTROLLED DIFFERENTIATION   .  .  .  .  .  .  .  .  .  .  .  .  . 155

Poster Board Number: T-2271

BIOLUMINESCENT SYSTEM FOR DYNAMIC IMAGING OF 
CELL AND ANIMAL BEHAVIOR   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 156

Poster Board Number: T-2272

ESTABLISHMENT OF AN ALGORITHM FOR AUTOMATED 
DETECTION OF IPS/ NON-IPS CELLS UNDER A CULTURE 
CONDITION BY NONINVASIVE IMAGE ANALYSIS  .  .  .  .  .  .  .  .  .  . 156

Poster Board Number: T-2273

FERROMAGNETIC NANOPARTICLES FOR MR IMAGING 
AND MAGNETIC FLUID HYPERTHERMIA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 157

Poster Board Number: T-2274

STEM CELL-DERIVED MOTOR NEURONS AS AN 
ATTRACTIVE APPROACH FOR HIGH-THROUGHPUT 
SCREENING OF BOTULINUM NEUROTOXIN INHIBITORS  .  .  . 157

Poster Board Number: T-2275

COMBINATORIAL APPLICATION OF MULTIPLE 
MICRORNAS TO INDUCE NON-INTEGRATIVE CELL TRANS-
DIFFERENTIATION ON MICROFLUIDIC CHIPS  .  .  .  .  .  .  .  .  .  .  .  .  . 157

Poster Board Number: T-2276

STREAMLINED ANALYSIS OF HETEROGENEITY IN 
STEM CELL POPULATIONS USING SINGLE-CELL GENE 
EXPRESSION PROFILING  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 158

Poster Board Number: T-2277

GENERATION OF MATURE DOPAMINE NEURONS BY 
MANIPULATING EXOGENOUS NURR1 EXPRESSION 
PATTERN REFLECTING THAT IN THE 
DEVELOPING BRAIN  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 158

Education and Outreach   .  .  .  .  .  .158
Poster Board Number: T-2278

REPROGRAMMING STEM CELL UNDERGRADUATE 
EDUCATION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 158

Poster Board Number: T-2279

MODIFIED TECHNIQUE FOR EXTRACTION OF DENTAL 
PULP STEM CELL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 159

Ethics and Public Policy  .  .  .  .  .  .  .159
Poster Board Number: T-2280

INTERNATIONAL HESC REPOSITORIES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 159

Poster Board Number: T-2281

EMBRYONIC STEM CELL RESEARCH IN SAUDI ARABIA; THE 
CURRENT PRACTICE AND FUTURE DIRECTIONS   .  .  .  .  .  .  .  .  .  . 160

Poster Board Number: T-2282

RISK PERCEPTION AND COMMUNICATION IN STEM CELL 
TRIALS FOR SCI  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 160

Poster Board Number: T-2283

A TALE OF TWO EGGS: CALIFORNIA POLICY ON 
CONTRIBUTING OOCYTES TO STEM CELL RESEARCH AND 
ITS ORIGINS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 160

Poster Board Number: T-2284

OBTAINING ADULT HUMAN STEM CELLS THROUGH CLAIM 
OR CONTRACT: A LIBERTARIAN PERSPECTIVE  .  .  .  .  .  .  .  .  .  .  .  . 161

Poster Board Number: T-2285

DATA MINING ON NIH FUNDING DISTRIBUTION TO STEM 
CELL RESEARCH   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 161

Poster Board Number: T-2286

AN ELSI APP FOR STEM CELL SCIENCE AND MEDICINE  .  .  .  . 162

Poster Board Number: T-2287

THE NIH HUMAN EMBRYONIC STEM CELL ELIGIBILITY 
WORKING GROUP: THE FIRST TWO YEARS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 162

Poster Board Number: T-2288

ESTABLISHING AN EVIDENCE-BASE AND ASSERTING 
LEGITIMACY IN THE CLINICAL TRANSLATION OF STEM 
CELL SCIENCE: AN EXAMINATION OF INTERNATIONAL 
GUIDELINES FOR THE INNOVATIVE USE OF AUTOLOGOUS 
ADULT STEM CELLS .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 163

Poster Board Number: T-2289

NEXT GENERATION SEQUENCING OF INDUCED 
PLURIPOTENT STEM CELL LINES: ETHICAL AND POLICY 
CONSIDERATIONS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 163

History of Stem Cell Research   .163
Poster Board Number: T-2290

TRENDS AND COMPETENCIES OF STEM-CELL RESEARCH: 
A BIBLIOMETRIC PORTFOLIO ANALYSIS ACROSS USA, UK 
AND JAPAN  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 163

Regeneration Mechanisms  .  .  .  .164
Poster Board Number: T-2291

REGENERATION OF AMPUTATED ZEBRAFISH FIN RAYS 
FROM De novo OSTEOBLASTS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 164

Poster Board Number: T-2292

REGENERATION OF AMPUTATED ZEBRAFISH FIN RAYS 
FROM De novo OSTEOBLASTS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 164

Poster Board Number: T-2293

GENE-MODIFIED MESENCHYMAL STROMAL CELLS 
FOR CHRONIC STROKE, MECHANISM OF ACTION AND 
TRANSLATION TO THE CLINIC  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 164

Poster Board Number: T-2294

INNERVATION OF PERIPHERAL AND CENTRAL AUDITORY 
TISSUES BY HUMAN EMBRYONIC STEM CELL-DERIVED 
NEURONS In vItro   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 164



www.isscr.org/2012 Thursday Poster Book

xxi

Table of Contents
Poster Board Number: T-2295

EFFECT OF CTX0E03 HUMAN NEURAL STEM CELLS ON 
THE TIME COURSE OF 
SKELETAL MUSCLE REPAIR AND GENE EXPRESSION 
FOLLOWING HIND LIMB ISCHEMIA IN MICE   .  .  .  .  .  .  .  .  .  .  .  .  .  . 165

Poster Board Number: T-2296

SOX2-POSITIVE ADULT MOUSE STEM CELLS GIVE RISE 
TO ALL EPITHELIAL CELL LINEAGES DURING TOOTH 
RENEWAL .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 165

Poster Board Number: T-2297

IDENTIFICATION OF FUNCTIONAL THYMIC EPITHELIAL 
PROGENITOR CELLS IN THE ADULT MURINE THYMUS  .  .  .  .  . 165

Poster Board Number: T-2298

QUIESCENT PRIMITIVE NEURAL STEM CELLS IN THE 
ADULT MOUSE BRAIN REPOPULATE ABLATED DEFINITIVE 
NEURAL STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 166

Poster Board Number: T-2299

ENDOVENOUS ADMINISTRATION OF MESENCHYMAL 
STROMAL CELLS IMPROVES KIDNEY FUNCTION IN MICE 
WITH TYPE 2 DIABETES MELLITUS INDUCED BY HIGH FAT 
DIET FEEDING .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 166

Poster Board Number: T-2300

OLFACTORY DERIVED NEURAL PROGENITOR CELLS 
TRANSPLANTATION IN A RAT INTRACEREBRAL 
HEMORRHAGE MODEL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 167

Poster Board Number: T-2301

A TWO-STEP DIRECTED DIFFERENTIATION OF RAT 
EMBRYONIC STEM CELLS USING FGF2 AND LAMININ AND 
SONIC HEDGEHOG RESULTS IN MOTOR NEURONS WITH 
AN EXPRESSION PROFILE SIMILAR TO MOTOR NEURONS 
DERIVED FROM PRIMARY NPCS DERIVED FROM THE 
ADULT CERVICAL RAT SPINAL CORD   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 167

Poster Board Number: T-2302

SONIC HEDGEHOG MEDIATES ENDOGENOUS-
EXOGENOUS NEURAL STEM CELL SYNERGY AND 
NEUROPROTECTION IN THE PARKINSONIAN RAT  .  .  .  .  .  .  .  .  . 167

Poster Board Number: T-2303

THREE CHEMOKINES, SDF1α, MCP-1 AND HEPATOCYTE 
GROWTH FACTOR ATTRACT TRANSPLANTED NEURAL 
STEM CELLS DURING NEUROINFLAMMATION  .  .  .  .  .  .  .  .  .  .  .  . 168

Poster Board Number: T-2304

REGENERATION OF THE DENTAL PULP VIA 
AMPLIFICATION OF AN ENDOGENOUS WNT SIGNAL  .  .  .  .  .  . 168

Poster Board Number: T-2305

TWO-PHOTON MICROSCOPY TO CAPTURE LIVE CELL 
BEHAVIOR 
IN THE HAIR FOLLICLE STEM CELL NICHE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 168

Poster Board Number: T-2306

SOX2 MARKS EPITHELIAL COMPETENCE TO GENERATE 
TEETH  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 169

Poster Board Number: T-2307

PROSTAGLANDIN E2 PROMOTES POST-INFARCTION 
CARDIOMYOCYTE REPLENISHMENT BY ENDOGENOUS 
SCA-1 STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 169

Poster Board Number: T-2308

LEUKEMIA INHIBITORY FACTOR ADMINISTRATION 
ENHANCES ENDOGENOUS CARDIOMYOCYTE 
REGENERATION AFTER MYOCARDIAL INFARCTION 
BY ACTIVATING CARDIAC SIDE POPULATION CELLS: A 
GENETIC FATE-MAPPING STUDY   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 169

Poster Board Number: T-2309

THE ORIGIN OF DIVIDING CELLS FOR HEAD 
REGENERATION IN THE HEMICHORDATE, PTYCHODERA 
FLAVA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 170

Poster Board Number: T-2310

HEDGEHOG SIGNALING PATHWAY ACTIVATION IN THE 
HEMATOPOIETIC NICHE STROMAL CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 170

Other  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .170
Poster Board Number: T-2311

EMBRYONIC TRANSCRIPTION FACTOR UPREGULATION 
DURING NORMAL LACTATION AND BREAST 
ONCOGENESIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 170

Poster Board Number: T-2312

BREASTMILK IS A NOVEL SOURCE OF STEM CELLS 
FROM THE LACTATING BREAST WITH MULTI-LINEAGE 
DIFFERENTIATION POTENTIAL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 171

Poster Board Number: T-2313

HUMAN BONE MARROW STROMAL CELLS SHOW 
RESISTANCE TO HIGH CALCIUM ENVIRONMENT In vItro   . 171

Poster Board Number: T-2314

BANK OF NORMAL AND SPECIFIC MUTATION-CARRYING 
HUMAN EMBRYONIC STEM CELL LINES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 171

Poster Board Number: T-2315

RECOVERY INCREASED BY SIMPLE IMPROVEMENT OF THE 
CONVENTIONAL CRYOPRESERVATION METHOD FOR THE 
HUMAN ES AND IPS CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 172

Poster Board Number: T-2316

THE HISTONE DEMETHYLASE UTX REGULATE CELL 
ADHESIN DURING DIFFERENTIATION OF HUMAN 
EMBRYONAL CARCINOMA STEM CELLS INTO NEURON   .  .  . 172

Poster Board Number: T-2317

CULTURE OF STEM CELL-RELATED TELOCYTES ISOLATED 
FROM RAT ENDOMETRIAL TISSUE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 172

Poster Board Number: T-2318

FINDING THE HOME OF HUMAN TROPHOBLAST 
PROGENITORS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 173

Poster Board Number: T-2319

EFFECT OF CYCLOPHOSPHAMIDE ON COLONY-FORMING 
PROGENITOR CELLS OF STROMAL FIBROBLASTS  .  .  .  .  .  .  .  .  . 173

Poster Board Number: T-2320

REGISTRATION OF HUMAN EMBRYONIC STEM CELL LINES 
IN KOREA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 173

Poster Board Number: T-2322

CHARACTERISTICS OF MULTIPOTENT STEM CELLS 
DERIVED FROM THE EPIBLAST AND ECTODERM OF 
POSTIMPLANTATION MOUSE EMBRYOS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 174



ISSCR 10th Annual Meeting www.isscr.org/2012

xxii

Table of Contents
Poster Board Number: T-2323

GENETIC AND EPIGENETIC INSTABILITIES OF SEX 
CHROMOSOMES 
IN PLURIPOTENT STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 174

Poster Board Number: T-2324

COMBINATION OF FEEDER CELLS GENERATES PROPER 
ENVIRONMENTAL NICHE FOR MOUSE HEMATOPOIETIC 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 174

Poster Board Number: T-2325

THE ASYMMETRIC DIVISION OF DAMAGED PROTEINS IS 
STEM CELL-TYPE DEPENDENT   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 175

Poster Board Number: T-2326

AMINO ACID DEPLETION CONTRIBUTES TO THE IMMUNE 
PRIVILEGE OF MOUSE EMBRYONIC STEM CELLS AND 
TISSUES DIFFERENTIATED FROM THEM   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 175

Poster Board Number: T-2327

OLIGODENDROCYTE PRECURSOR CELL DIFFERENTIATION 
INDUCING FACTORS AS A REGENERATIVE THERAPY FOR 
MULTIPLE SCLEROSIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 175

Poster Board Number: T-2328

CHARACTERIZATION OF RAT CARTILAGE-DERIVED 
PROGENITOR CELLS ISOLATED AT DIFFERENT 
DEVELOPMENTAL STAGES .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 176

Poster Board Number: T-2329

REPLICATIVE SENESCENCE OF HMSC IN CULTURE 
IS ASSOCIATED WITH ANEUPLOIDY AND THE 
DEREGULATION OF PLOIDY CONTROLLING GENES   .  .  .  .  .  .  . 176

Poster Board Number: T-2330

RED AND NEAR INFRARED LIGHT IRRADIATION INCREASE 
PROLIFERATION AND MIGRATION OF RAT BONE MARROW 
MESENCHYMAL STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 176

Poster Board Number: T-2331

TEMPORAL OSCILLATION IN PROTEIN EXPRESSIONS 
GENERATES ROBUST DIFFERENTIATION DYNAMICS OF 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 177

Poster Board Number: T-2332

GENES INVOLVED IN PROLIFERATION OF PLANARIAN 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 177

Poster Board Number: T-2333

IDENTIFICATION OF CRITICAL MIRNAS INVOLVED IN 
HUMAN MSC MOTILITY AND CELL GROWTH BY RNA-SEQ 
TECHNOLOGY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 178

Poster Board Number: T-2334

CARDIAC MITOCHONDRIAL INTEGRITY REGULATED BY 
CR6 INTERACTING FACOR 1  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 178

Poster Board Number: T-2335

PLACENTA-DERIVED MULTIPOTENT CELLS (PDMCS) 
INDUCE FUNCTIONAL CD4+CD25HIGHFOXP3+ T 
REGULATORY LYMPHOCYTES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 178

Poster Board Number: T-2336

SALL1 HAS DUAL FUNCTIONS IN THE KIDNEY 
DEVELOPMENT .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 179

Poster Board Number: T-2337

PRINCIPLES & POLYCENTRICISM: DESIGNING CROSS-
BORDER REGULATORY SYSTEMS FOR BIOTECHNOLOGY 
- THE CASE STUDY OF STEM CELL RESEARCH .   .  .  .  .  .  .  .  .  .  .  .  . 179

Embryonic Stem Cell 
Pluripotency  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .179
Poster Board Number: T-3001

A HIGH QUALITY SERUM-FREE, FEEDER-FREE MEDIUM 
FOR HUMAN EMBRYONIC STEM CELLS (HESC) AND 
INDUCED PLURIPOTENT STEM CELLS (IPSC)  .  .  .  .  .  .  .  .  .  .  .  .  .  . 179

Poster Board Number: T-3002

X CHROMOSOME INACTIVATION IN HUMAN EMBRYONIC 
STEM CELLS: ALL OR NOTHING!  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 180

Poster Board Number: T-3003

ELABELA IN HUMAN EMBRYONIC STEM CELL 
PLURIPOTENCY AND DIFFERENTIATION .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 180

Poster Board Number: T-3004

PROTEIN KINASE C INHIBITOR PROMOTES CONDENSED 
ORGANIZATION OF COLONIES FROM ENZYMATIC-
DISSOCIATED SINGLE HUMAN EMBRYONIC STEM CELLS  .  . 180

Poster Board Number: T-3005

ESSENTIAL ROLES FOR CULTURE CONDITIONS IN 
GENOMIC INSTABILITY AND CELL PHENOTYPE CHANGES 
OF HUMAN PLURIPOTENT STEM CELLS IN SHORT- AND 
MID-TERM In vItro CULTURE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 181

Poster Board Number: T-3006

WNT-DEPENDNENT AND FGF/TGFβ-INDEPENDENT 
HUMAN PLURIPOTENT STEM CELL RENEWAL  .  .  .  .  .  .  .  .  .  .  .  .  . 181

Poster Board Number: T-3007

THE In vItro SURVIVAL OF HUMAN MONOSOMIES AND 
TRISOMIES AS EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 181

Poster Board Number: T-3008

POTENTIAL ROLE FOR HYPOXIA INDUCIBLE FACTOR IN 
HPSC DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 182

Poster Board Number: T-3009

COREGULATORS OF PRDM14 IN HUMAN EMBRYONIC 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 182

Poster Board Number: T-3010

INVESTIGATING THE EFFECTS OF EXTRACELLULAR 
MATRIX MOLECULES ON THE REGULATION OF HESC 
PLURIPOTENCY .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 182

Poster Board Number: T-3011

MICRORNAS REGULATE P21WAF1/CIP1 PROTEIN 
EXPRESSION AND THE DNA DAMAGE RESPONSE IN 
HUMAN EMBRYONIC STEM CELLS (HESCS) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 182

Poster Board Number: T-3012

OVERCROWDING AND STARVATION: CULTURE DENSITY 
AND DNA DAMAGE IN HUMAN EMBRYONIC STEM CELLS .  . 183

Poster Board Number: T-3013

THE ROLE OF ABCG2 MULTIDROG TRANSPORTER DURING 
STRESS CONDITIONS IN HUMAN EMBRYONIC STEM CELL 
LINE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 183



www.isscr.org/2012 Thursday Poster Book

xxiii

Table of Contents
Poster Board Number: T-3014

LAMININ-521 PROVIDES AN EASY, BIOLOGICALLY 
RELEVANT, AND RELIABLE METHOD TO CULTURE HUMAN 
PLURIPOTENT STEM CELLS COST-EFFECTIVELY  .  .  .  .  .  .  .  .  .  .  . 184

Poster Board Number: T-3015

CHARACTERIZATION OF XCI IN A HESC LINE DERIVED 
UNDER PHYSIOLOGICAL LEVELS OF OXYGEN  .  .  .  .  .  .  .  .  .  .  .  .  . 184

Poster Board Number: T-3016

HESC EXPANSION AND STEMNESS ARE INDEPENDENT OF 
INTERCELLULAR COMMUNICATION THROUGH CONNEXIN 
43 BETWEEN HESC AND FEEDER CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 184

Poster Board Number: T-3017

SMALL MOLECULE-ASSISTED; LINE-INDEPENDENT 
MAINTENANCE OF HUMAN PLURIPOTENT STEM CELLS IN 
DEFINED CONDITIONS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 185

Poster Board Number: T-3018

RE-ESTABLISHMENT OF GAP JUNCTIONAL 
INTERCELLULAR COMMUNICATIONS DURING 
REPROGRAMMING TO PLURIPOTENCY AND 
DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 185

Poster Board Number: T-3019

TRANSCRIPTIONAL REGULATION MEDIATED BY THE 
DNA REPAIR COMPLEX XPC-RAD23B-CETN2 IN MURINE 
EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 185

Poster Board Number: T-3020

DEFINING THE ROLE OF REST IN REGULATING HUMAN 
EMBRYONIC STEM CELL FATE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 186

Poster Board Number: T-3021

INHIBITION OF P53 SUPPRESSES SELF-RENEWAL OF 
MURINE EMBRYONIC STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 186

Poster Board Number: T-3022

STEM-CELL SPECIFIC REGULATION OF RRNA PROCESSING 
IN MOUSE AND HUMAN EMBRYONIC STEM CELLS  .  .  .  .  .  .  .  . 186

Poster Board Number: T-3023

INDUCED PLURIPOTENT STEM CELLS DERIVED 
FROM ADULT MOUSE TESTIS DIFFERENTIATED INTO 
MESODERM, ENDODERM AND ECTODERM  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 187

Poster Board Number: T-3025

ROLE OF KLF5 IN THE MAINTENANCE OF 
SUBPOPULATIONS OF MOUSE ES CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 187

Poster Board Number: T-3026

SCREENING FOR CRITICAL EPIGENETIC FACTORS 
INVOLVED WITH THE REGULATION OF PLURIPOTENCY 
AND DIFFERENTIATION USING A HOMOZYGOUS MUTANT 
MOUSE EMBRYONIC STEM CELL BANK   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 188

Poster Board Number: T-3027

ANALYSIS AND CHARACTERIZATION OF NANOG-
INTERACTING PROTEINS IN MOUSE EMBRYONIC STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 188

Poster Board Number: T-3028

INHIBITION OF TGF-β SIGNALING COULD SUBSTITUTE 
THE INHIBITION OF MULTIFUNCTIONAL GSK3 IN NAIVE 
MOUSE EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 188

Poster Board Number: T-3029

INVOLVEMENT OF ETS-RELATED TRANSCRIPTION 
FACTORS ETV4 AND ETV5 IN PLURIPOTENCY AND 
PROLIFERATION OF MOUSE EMBRYONIC STEM CELLS  .  .  .  . 189

Poster Board Number: T-3030

E-CADHERIN AND, IN ITS ABSENCE, N-CADHERIN 
PROMOTES NANOG EXPRESSION IN MOUSE EMBRYONIC 
STEM CELLS VIA STAT3 PHOSPHORYLATION   .  .  .  .  .  .  .  .  .  .  .  .  . 189

Poster Board Number: T-3031

EPIGENETIC REGULATION OF GERMLINE GENES IN 
PLURIPOTENT CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 189

Poster Board Number: T-3032

A RECESSIVE GENETIC SCREEN FOR PLURIPOTENCY 
REGULATORS USING THE HOMOZYGOUS MUTANT MOUSE 
EMBRYONIC STEM CELL BANK AND ITS APPLICATION TO 
REPROGRAMMING STUDY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 190

Poster Board Number: T-3033

REGULATION OF STEM CELL PLURIPOTENCY BY BET 
PROTEINS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 190

Poster Board Number: T-3034

COMPREHENSIVE ANALYSIS OF GENOMIC IMPRINTING 
IN PARTHENOGENETIC AND ANDROGENETIC MOUSE 
EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 191

Poster Board Number: T-3035

THE POWER OF CELL AUTONOMOUS GROWTH IN THE 
ABSENCE OF ERK-SIGNALLING IS ACQUIRED JUST BEFORE 
IMPLANTATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 191

Poster Board Number: T-3036

ESTABLISHMENT OF GERMLINE-COMPETEN ES CELLS 
FROM NZB/BINJ MICE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 191

Poster Board Number: T-3037

GROWTH AND MAINTENANCE OF EMBRYONIC STEM 
CELLS IN 3-D CULTURE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 192

Poster Board Number: T-3038

TET1 PROTEIN DEGRADATION SETS THE STAGE FOR THE 
TRANSITION OF NAïVE-TO-PRIMED PLURIPOTENCY  .  .  .  .  .  . 192

Poster Board Number: T-3039

NCOA3 BRIDGES NUCLEAR RECEPTORS, EPIGENETIC 
REGULATORS, AND GSK3 TO REGULATE NANOG AND 
PLURIPOTENCY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 192

Poster Board Number: T-3040

MMTR FUNCTIONS AS A MOLECULAR RHEOSTAT IN FATE 
DECISION OF THE PLURIPOTENT ES CELLS BY MEANS OF 
ITS MULTI-FACETED TRANSCRIPTIONAL REGULATORY 
ROLES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 193

Poster Board Number: T-3041

STAT3 REGULATES OCT4 AND IS ESSENTIAL FOR THE 
PREIMPLANTATION EMBRYO DEVELOPMENT  .  .  .  .  .  .  .  .  .  .  .  .  . 193

Poster Board Number: T-3042

GENERATION OF EMBRYONIC STEM CELL LINES FROM 
SOMATIC CELL NUCLEAR TRANSFER BOVINE EMBRYOS IN 
KOREAN BEEF CATTLE, HANWOO   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 193



ISSCR 10th Annual Meeting www.isscr.org/2012

xxiv

Table of Contents

Embryonic Stem Cell Clinical 
Application   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .194
Poster Board Number: T-3043

A NOVEL XENO-FREE DEFINED CONDITION FOR CULTURE 
OF HUMAN EMBRYONIC STEM CELLS AND HUMAN 
INDUCED PLURIPOTENT STEM CELLS WITH NOVEL 
HUMAN FEEDER LAYERS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 194

Poster Board Number: T-3044

HLA AND ABO GENOTYPES OF EIGHT TAIWANESE HUMAN 
ES CELL LINES   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 194

Poster Board Number: T-3045

BCL-XL OVER-EXPRESSION CONFERS A SELECTIVE 
GROWTH ADVANTAGE TO HESCS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 195

Poster Board Number: T-3046

ALS DISEASE MODELING USING MOUSE AND HUMAN 
EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 195

Poster Board Number: T-3047

ENABLEMENT OF ALLOGENEIC STEM CELL THERAPIES 
VIA RADIATION-FREE CONDITIONING INDUCED MIXED 
CHIMERISM  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 195

Poster Board Number: T-3048

TAU PATHOLOGY FOCUSED DRUG DISCOVERY USING 
IPSCS IN ALZHEIMER’S DISEASE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 195

Poster Board Number: T-3049

GENERATION OF FLUORESCENCE-TAGGED HUMAN 
EMBRYONIC STEM CELLS BY PIGGYBAC TRANSPOSON 
SYSTEM   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 196

Embryonic Stem Cell 
Differentiation   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .196
Poster Board Number: T-3051

INDUCTION OF BONE MARROW MESENCHYMAL STEM 
CELLS (BMMSC) THROUGH WHOLE TRANSCRIPTOME 
MRNA TRANSFER  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 196

Poster Board Number: T-3052

A NOVEL METHOD OF INDUCING GABAERGIC NEURONS 
THROUGH PDGFRα+ CELLS DERIVED FROM MOUSE 
EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 197

Poster Board Number: T-3053

CORRELATING EFFECTS OF GEL MICROSTRUCTURAL 
FEATURES WITH SPECIFIC DIFFERENTIATION PATTERNING 
OF MOUSE EMBRYONIC STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 197

Poster Board Number: T-3054

POPULATION BASED MODEL OF HUMAN EMBRYONIC 
STEM CELL DIFFERENTIATION DURING ENDODERM 
INDUCTION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 197

Poster Board Number: T-3055

DIFFERENTIATION OF HUMAN PLURIPOTENT STEM CELLS 
TO CD34+ HEMATOPOIETIC PROGENITOR CELLS USING 
STEMDIFF™ HEMATOPOIETIC KIT   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 198

Poster Board Number: T-3056

DIFFERENTIATION OF HUMAN INDUCED PLURIPOTENT 
STEM CELLS TO BEATING CARDIOMYOCYTES USING 
STEMDIFF™ CARDIOMYOCYTE KIT   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 198

Poster Board Number: T-3057

GENERATION AND FUNCTIONAL CHARACTERIZATION OF 
HEPATOCYTES FROM HUMAN PARTHENOGENETIC STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 199

Poster Board Number: T-3058

LINEAGE PRIMING AND CONTROL OF ENDODERM 
DIFFERENTIATION IN HUMAN EMBRYONIC STEM CELLS  .  . 199

Poster Board Number: T-3059

REGULATION PATTERN OF REST IN HUMAN INDUCED 
PLURIPOTENT STEM CELLS UNDERGOING NEURAL 
DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 199

Poster Board Number: T-3060

HIGH QUALITY RNA ISOLATION AND TRANSCRIPTOME 
PROFILING OF HUMAN CELLS PURIFIED BY FACS USING 
INTRACELLULAR MARKERS WITHOUT REPORTERS   .  .  .  .  .  .  . 200

Poster Board Number: T-3061

EFFICIENT DERIVATION OF VASCULAR SMOOTH MUSCLE 
CELLS FROM HUMAN EMBRYONIC STEM CELLS  .  .  .  .  .  .  .  .  .  .  . 200

Poster Board Number: T-3062

REGULATION OF TRANSCRIPTIONAL FACTOR GATA4 BY 
MIR-200C IN HUMAN EMBRYONIC STEM CELLS  .  .  .  .  .  .  .  .  .  .  . 200

Poster Board Number: T-3063

MODELING HUMAN GERM LAYER FORMATION USING 
HUMAN PLURIPOTENT STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 201

Poster Board Number: T-3064

THE GENERATION OF LUNG PROGENITORS FROM HUMAN 
ES CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 201

Poster Board Number: T-3065

DIRECTED DIFFERENTIATION OF HUMAN PLURIPOTENT 
STEM CELLS TO HOMOGENEOUS MULTIPOTENT NEURAL 
PROGENITORS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 201

Poster Board Number: T-3066

EFFICIENT MYOGENIC COMMITMENT OF HESC-DERIVED 
CELLS ON THE BIOMIMETIC SUBSTRATE REPLICATING 
MYOBLAST TOPOGRAPHY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 202

Poster Board Number: T-3067

NOVEL COMBINATORIAL APPROACHES TO 
DIFFERENTIATION OF HUMAN EMBRYONIC STEM CELLS 
TO HEPATIC-LIKE CELLS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 202

Poster Board Number: T-3068

RAPID AND EASY MONOLAYER NEURAL 
DIFFERENTIATION OF HUMAN ES CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 202

Poster Board Number: T-3069

HUMAN EMBRYONIC STEM CELL DIFFERENTIATION IS 
CHARACTERIZED BY PROMOTER SWITCHING IN GENES 
CODING FOR TRANSCRIPTION FACTORS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 203

Poster Board Number: T-3070

SMALL MOLECULE-BASED SELECTIVE ENRICHMENT OF 
CARDIOMYOCYTES FROM HUMAN ESC AND IPS CELLS  .  .  . 203



www.isscr.org/2012 Thursday Poster Book

xxv

Table of Contents
Poster Board Number: T-3071

STEPWISE INTERVENTION FOR PROMOTED 
HEMATOPOIETIC DIFFERENTIATION FROM HUMAN 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 203

Poster Board Number: T-3072

EPIGENETIC REGULATION OF STEM CELL FATE: 
ELUCIDATING THE ROLE OF HISTONE MODIFICATIONS 
AND DNA METHYLATION DURING THE GENERATION OF 
PANCREATIC LINEAGES FROM HUMAN EMBRYONIC STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 204

Poster Board Number: T-3073

OLIGODENDROCYTE AND MOTONEURON PROGENITORS 
DERIVED FROM HESC PROMOTE ASTROGLIOGENESIS 
FOLLOWING COMPLETE SPINAL CORD TRANSECTION 
THROUGH NOTCH AND JAK/STAT SIGNALING  .  .  .  .  .  .  .  .  .  .  .  . 204

Poster Board Number: T-3074

THREE-DIMENSIONAL SCAFFOLDING FOR LINEAGE 
SPECIFICATION OF HUMAN EMBRYONIC STEM CELLS   .  .  .  . 204

Poster Board Number: T-3075

ENHANCING THE DIFFERENTIATION EFFICIENCY 
OF HUMAN EMBRYONIC STEM CELLS TOWARDS 
CARDIOMYOCYTES BY ISL1 PROTEIN TRANSDUCTION  .  .  .  . 205

Poster Board Number: T-3076

ESTABLISHMENT OF EPIGENETIC REGULATORY 
MECHANISM OF HEPATOCYTE DIFFERENTIATION USING 
HUMAN EMBRYONIC STEM CELLS .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 205

Poster Board Number: T-3077

EFFICIENT DIFFERENTIATION OF HUMAN PLURIPOTENT 
STEM CELLS INTO PERICYTES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 205

Poster Board Number: T-3078

HISTONE H3K27ME3 DEMETHYLASES MODULATE 
DEFINITIVE ENDODERM DIFFERENTIATION FROM 
HUMAN ES CELLS BY MODULATING THE WNT SIGNALING 
PATHWAY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 206

Poster Board Number: T-3079

THE USE OF HUMAN EMBRYONIC STEM CELLS TO 
ELUCIDATE THE ROLE OF CD4 IN MACROPHAGE 
DIFFERENTIATION AND FUNCTION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 206

Poster Board Number: T-3080

IDENTIFICATION OF SMALL MOLECULE KINASE 
INHIBITORS CAPABLE OF MODULATING THE 
MESENDODERM DIFFERENTIATION PATHWAY IN HUMAN 
ES CELLS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 207

Poster Board Number: T-3081

THE ROLE OF MHC CLASS I IN THE IMMUNOGENIC 
PROPERTIES OF HUMAN PLURIPOTENT STEM CELLS AND 
THEIR DIFFERENTIATED DERIVATIVES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 207

Poster Board Number: T-3082

INDUCTION OF HUMAN ES CELL-DERIVED HEPATIC CELLS 
BY NOVEL METHOD USING LOW MOLECULE  .  .  .  .  .  .  .  .  .  .  .  .  .  . 207

Poster Board Number: T-3084

SPECIFIC MIRNAS EXPRESSION IN ERYTHROPOIETIC 
DIFFERENTIATION OF HUMAN EMBRYONIC STEM CELLS .  . 208

Poster Board Number: T-3085

DIFFERENTIATION OF HUMAN EMBRYONIC STEM CELLS 
INTO MEDIUM SPINY NEURONS OF THE STRIATUM  .  .  .  .  .  .  . 208

Poster Board Number: T-3086

POSSIBLE USE OF HUMAN PLURIPOTENT STEM 
CELL-DERIVED CARDIOMYOCYTES AS AGING MODEL FOR 
HUMAN CARDIAC CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 208

Poster Board Number: T-3087

MAINTENANCE OF THE FUNCTIONAL RETINAL PIGMENT 
EPITHELIAL CELLS DERIVED FROM HUMAN EMBRYONIC 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 208

Poster Board Number: T-3089

EXAMINATION OF CELL SIGNALING PATHWAYS DURING 
EARLY ENDODERM SPECIFICATION FROM HUMAN 
EMBRYONIC STEM CELLS UTILIZING FLUORESCENCE CELL 
BARCODING AND INTRACELLULAR FLOW CYTOMETRY  .  .  . 209

Poster Board Number: T-3090

NEW BMP INHIBITOR DORSOMORPHIN ROBUSTLY 
ENHANCES THE DIFFERENTIATION EFFICIENCY OF 
HUMAN EMBRYONIC STEM CELLS INTO RETINAL 
PIGMENT EPITHELIUM  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 209

Poster Board Number: T-3091

IDENTIFICATION AND PROSPECTIVE ISOLATION OF 
SOMITE-LIKE CELLS FROM MURINE AND HUMAN 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 209

Poster Board Number: T-3092

IDENTIFICATION OF SURFACE MARKERS ON HUMAN 
PLURIPOTENT STEM CELLS AND THEIR DIFFERENTIATED 
PROGENY   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 210

Poster Board Number: T-3093

BIOPROCESS STRATEGIES FOR MINIMISING 
HETEROGENEITY DURING EXPANSION OF MURINE 
EMBRYONIC STEM CELLS (MESCS)   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 210

Poster Board Number: T-3094

ADAMTS-9 IS INVOLVED IN MESODERM 
DIFFERENTIATION OF HUMAN EMBRYONIC STEM CELLS .  . 211

Poster Board Number: T-3096

BMP10, A HEART-SPECIFIC CYTOKINE, INDUCES 
DIFFERENTIATION OF HUMAN PLURIPOTENT STEM CELLS 
WITH A MUCH HIGHER POTENCY THAN MEMBERS OF THE 
BMP7 SUBGROUP  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 211

Poster Board Number: T-3097

AN IMMOBILIZED CHIMERIC FORM OF CELL ADHESION 
MOLECULE STIMULATES NEURAL CONVERSION OF 
MOUSE EMBRYONIC AND INDUCED PLURIPOTENT STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 211

Poster Board Number: T-3098

ISOLATION AND CHARACTERIZATION OF A2B5-POSITIVE 
CELLS FROM HUMAN 
EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 212

Poster Board Number: T-3099

ANALYSIS OF EARLY REGULATORY FACTORS DURING 
NEURAL CREST CELL DIFFERENTIATION FROM MOUSE 
EMBRYONIC STEM CELLS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 212



ISSCR 10th Annual Meeting www.isscr.org/2012

xxvi

Table of Contents
Poster Board Number: T-3100

THE ROLE OF LHX2 IN HUMAN NEURAL FATE 
DETERMINATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 213

Poster Board Number: T-3101

ELUCIDATING MOLECULAR FUNCTION DOWNSTREAM 
OF THE HOMEOBOX PROTEIN HEX USING MOUSE 
EMBRYONIC STEM CELL MODELS FOR DISTINCT 
ENDODERMAL PROGENITOR POPULATIONS   .  .  .  .  .  .  .  .  .  .  .  .  . 213

Poster Board Number: T-3102

INSULIN-LIKE GROWTH FACTOR 2 ENHANCES 
CHONDROGENIC DIFFERENTIATION OF 
PARTHENOGENETIC MURINE EMBRYONIC STEM 
CELLS UNDER THE THREE DIMENSIONAL CULTURING 
ENVIRONMENT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 213

Poster Board Number: T-3103

THYROID HORMONE PROMOTES DOPAMINERGIC 
NEURONS DIFFERENTIATION FROM MOUSE EMBRYONIC 
NEURAL STEM CELLS THROUGH A CALCIUM WAVE 
DEPENDENT SIGNALING PATHWAY   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 214

Poster Board Number: T-3104

HOXA3 IS ESSENTIAL FOR THE DEVELOPMENT OF THYMIC 
EPITHELIAL PROGENITORS FROM MURINE EMBRYONIC 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 214

Poster Board Number: T-3105

GATA4 COOPERATES WITH NODAL/ACTIVIN SIGNALING 
DURING DEFINITIVE ENDODERM SPECIFICATION OF 
MOUSE EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 214

Poster Board Number: T-3106

UNIQUE 3-O-SULFATED HEPARAN SULFATE STRUCTURE 
CONTRIBUTES TO THE DIFFERENTIATION OF MOUSE 
EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 215

Poster Board Number: T-3107

THE DIFFERENTIAL CHARACTERS BETWEEN 
CRANIOFACIAL AND TRUNK NEURAL CREST DERIVED 
STEM CELLS BY ANALYSING P0-CRE/FLOXED-EGFP 
TRANSGENIC MICE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 215

Poster Board Number: T-3108

GLUCOSAMINE INDUCES MIGRATION OF MOUSE 
EMBRYONIC STEM CELLS THROUGH DISASSOCIATION 
OF INTEGRIN β4 AND PLECTIN VIA SP1 DEPENDENT-CAM 
AND PKC SIGNALING PATHWAY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 215

Poster Board Number: T-3109

CONTEXT DEPENDENT ROLE OF OCT4 IN GOVERNING 
PLURIPOTENCY AND DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 216

Poster Board Number: T-3110

CONTINUOUS LIVE IMAGING OF SINGLE MOUSE 
EMBRYONIC STEM CELL CYCLE PROGRESSION USING 
FUCCI AND E-CADHERIN PROTEINS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 216

Poster Board Number: T-3111

TEMPORALLY-REGULATED MECHANOTRANSDUCTION 
CONTROLS STEM CELL CARDIOMYOGENESIS  .  .  .  .  .  .  .  .  .  .  .  .  . 216

Poster Board Number: T-3112

UNDERLYING MECHANISMS OF THE In vItro INDUCTION 
OF HEMATOPOIETIC STEM CELL-LIKE CELLS FROM 
MOUSE EMBRYONIC STEM CELLS BY LIM-HOMEOBOX 
TRANSCRIPTION FACTOR, LHX2  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 216

Poster Board Number: T-3113

HEPATIC DIFFERENTIATION OF ES CELLS IN A HOLLOW 
FIBER-TYPE BIOREACTOR AND APPLICATION TO A 
BIOARTIFICIAL LIVER  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 217

Poster Board Number: T-3114

SMALL MOLECULE SIGNALLING PATHWAY INHIBITOR 
SCREENING REVEALS MULTIPLE PATHWAYS CONTRIBUTE 
TO DOPAMINERGIC NEUROGENESIS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 217

Poster Board Number: T-3115

MICRORNA125B-LIN28 PATHWAY ACTS AS A RHEOSTAT 
TO CONTROL THE BALANCE BETWEEN SELF-RENEWAL 
AND MESENDODERM COMMITMENT OF EMBRYONIC 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 218

Poster Board Number: T-3116

APPLICATION OF STEM CELL BASED SCREENING 
TECHNOLOGY TO COSMETIC DEVELOPMENT  .  .  .  .  .  .  .  .  .  .  .  .  . 218

Poster Board Number: T-3117

MODULATING CELL FATE AND LINEAGE COMMITMENT 
VIA MRNAS ENCODING CELL TYPE-SPECIFIC 
TRANSCRIPTION FACTORS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 219

Poster Board Number: T-3118

CELLULAR IDENTITIES ARISING DURING MESODERMAL 
DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 219

Poster Board Number: T-3119

DEFINING OSTEOGENESIS TO ELUCIDATE BONE REPAIR 
MECHANISMS DURING THE NORMAL AND DISEASED 
STATE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 219

Poster Board Number: T-3120

DERIVATION OF NEURAL STEM CELLS FROM EPIBLAST 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 220

Poster Board Number: T-3121

NEUROTROPHIN SYSTEM: A NEW MOLECULAR PLAYER 
DURING VASCULAR DIFFERENTIATION OF EMBRYONIC 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 220

Poster Board Number: T-3122

DERIVATION OF A NOVEL EPIBLAST STEM CELLS FROM 
SOMATIC EPIBLAST CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 220

Poster Board Number: T-3123

CONTROLLED OXYGEN MARKEDLY INFLUENCES 
DIFFERENTIATION OF EMBRYONIC STEM CELLS TO 
INSULIN PRODUCING CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 221

Poster Board Number: T-3124

AN ES CELL-DIFFERENTIATION SYSTEM RECAPITULATES 
A DEVELOPMENTALLY REGULATED NEURON-SPECIFIC 
PARENT-OF-ORIGIN EXPRESSIVITY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 221

Poster Board Number: T-3125

MECHANISTIC INSIGHTS INTO DIDO3 FUNCTION IN STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 221



www.isscr.org/2012 Thursday Poster Book

xxvii

Table of Contents
Poster Board Number: T-3126

NOVEL EPIGENETIC REGULATORY MECHANISM OF OCT4 
BY CDK2AP1 IN ESCS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 222

Poster Board Number: T-3127

EPO PREVENT BLOOD-RETINAL BARRIER IN DR THROUGH 
RECUITMENT OF BMPS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 222

Poster Board Number: T-3128

MULTIPLE ANALYSES OF G-PROTEIN COUPLED RECEPTOR 
EXPRESSION IN THE NEURAL DIFFERENTIATION FROM 
EMBRYONIC STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 223

Reprogramming  .  .  .  .  .  .  .  .  .  .  .  .  .  .223
Poster Board Number: T-3131

DIRECT GENERATION OF NEURAL PRECURSOR-LIKE CELLS 
FROM ADULT HUMAN DERMAL FIBROBLASTS .  .  .  .  .  .  .  .  .  .  .  . 223

Poster Board Number: T-3132

REPROGRAMMING OF HUMAN NEUROBLASTOMA CELLS 
USING IPSC TECHNOLOGY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 223

Poster Board Number: T-3133

UNDERSTANDING REPROGRAMMING USING THE X 
CHROMOSOME REACTIVATION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 224

Poster Board Number: T-3134

LARGE SCALE ANALYSES OF MOLECULAR SIGNATURES 
AND BEHAVIORS OF HUMAN PLURIPOTENT STEM CELLS  . 224

Poster Board Number: T-3135

ACTIVIN AND POLO-LIKE KINASE I SIGNALING REGULATE 
THE CONVERSION OF MOUSE AND HUMAN CELLS INTO 
INDUCED NEURONS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 224

Poster Board Number: T-3136

EFFICIENT GENERATION OF TRANSGENE-FREE HUMAN 
AND MOUSE IPS CELLS USING A CELL-PERMEANT TAT-CRE 
PROTEIN .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 225

Poster Board Number: T-3137

ENGINEERING THE REPROGRAMMING OF HUMAN AND 
MOUSE CELLS TOWARDS THE CARDIAC CELL LINEAGE  .  .  .  . 225

Poster Board Number: T-3138

DYNAMICS OF LYSINE ACETYLATION DURING THE ONE-
CELL STAGE MOUSE EMBRYOS AFTER SOMATIC-CELL 
NUCLEAR TRANSFER  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 226

Poster Board Number: T-3139

COMPREHENSIVE ANALYSES OF CHIMERAS AND 
PROGENY MICE FROM INDUCED PLURIPOTENT STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 226

Poster Board Number: T-3140

DIRECT REPROGRAMMING OF MOUSE GALL BLADDER 
CELLS INTO TRANSPLANTABLE INSULIN-POSTIVE BETA-
LIKE CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 226

Poster Board Number: T-3141

THE EFFECTS OF OCT4 VIRAL VECTOR DELIVERY 
TO MOUSE BRAIN ON PLURIPOTENCY MARKERS’ 
EXPRESSION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 227

Poster Board Number: T-3143

THE ROLE OF MICRORNAS IN REPROGRAMMING OF 
SOMATIC CELLS INTO MOUSE INDUCED PLURIPOTENT 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 227

Poster Board Number: T-3144

PLURIPOTENTIAL REPROGRAMMING AND RE-
DIFFERENTIATION RESET GENOMIC IMPRINTING 
PATTERNS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 227

Poster Board Number: T-3145

FACTORS MEDIATING EPITHELIAL-MESENCHYMAL 
TRANSITION ENHANCE REPROGRAMMING OF SOMATIC 
CELLS TO PLURIPOTENCY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 228

Poster Board Number: T-3146

A ROLE FOR ACTIVATION-INDUCED CYTIDINE DEAMINASE 
(AID) IN STABILIZING INDUCED PLURIPOTENCY  .  .  .  .  .  .  .  .  .  . 228

Poster Board Number: T-3147

CELLULAR MEMORY DISC OF THE REPROGRAMMING 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 228

Poster Board Number: T-3148

P27KIP1 REGULATES SOX2 FUNCTION IN STEM 
CELLS,DEVELOPMENT AND DIFFERENTIATION THROUGH 
DIRECT TRANSCRIPTIONAL REPRESSION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 229

Poster Board Number: T-3149

TRANSDIFFERENTIATION BY BACTERIAL DELIVERY OF 
MYOD PROTEIN  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 229

Poster Board Number: T-3150

DIRECT REPROGRAMMING OF PRIMARY LEUKEMIC CELLS 
INTO IPS CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 229

Poster Board Number: T-3151

REPROGRAMMING FACTOR SELECTION USING THE CORE 
EXPRESSION MODULE ALGORITHM (CEMA)  .  .  .  .  .  .  .  .  .  .  .  .  .  . 230

Poster Board Number: T-3152

GENERATION OF NON-INTEGRATING INDUCED 
PLURIPOTENT STEM CELLS WITH THE CYTOTUNE™ -IPS 
SENDAI REPROGRAMMING KIT IN CHEMICALLY DEFINED 
MEDIUM .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 230

Poster Board Number: T-3153

MIRNAS ARE REQUIRED FOR INDUCED NEURONAL 
CONVERSION .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 230

Poster Board Number: T-3154

PROANGIOGENIC FATE OF BONE MARROW DERIVED STEM 
PROGENITOR CELLS DURING TISSUE REGENERATION IS 
DIRECTED BY HOXA3 EXPRESSION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 230

Poster Board Number: T-3155

WHOLE-GENOME IDENTIFICATION OF TARGET 
TRANSCRIPTS AND MOLECULAR PROCESSES 
MODULATED BY PLURIPOTENCY-RELATED MICRORNAS: 
MIR-106A AND MIR-302B   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 231

Poster Board Number: T-3157

A SYSTEMATIC APPROACH TO IDENTIFY REGULATORS OF 
COMPLETE REPROGRAMMING  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 231



ISSCR 10th Annual Meeting www.isscr.org/2012

xxviii

Table of Contents
Poster Board Number: T-3158

RECRUITMENT OF THE TRANSCRIPTION MACHINERY 
FACILITATES REPROGRAMMING   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 232

Poster Board Number: T-3159

C/EBPA INDUCES B CELL TO MACROPHAGE 
TRANSDIFFERENTIATION BY ESTABLISHING A STABLE 
MYELOID TRANSCRIPTION FACTOR NETWORK   .  .  .  .  .  .  .  .  .  .  . 232

Poster Board Number: T-3160

MOLECULAR MECHANISMS OF ASTROGLIA-TO-NEURON 
CONVERSION BY FORCED EXPRESSION OF NEUROG2 .  .  .  .  . 232

Poster Board Number: T-3161

DIRECT CONVERSION OF FIBROBLASTS INTO NEURAL 
STEM CELLS BY DEFINED FACTORS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 232

Poster Board Number: T-3162

NUCLEAR WAVE1 IS NECESSARY FOR TRANSCRIPTIONAL 
REPROGRAMMING BY XENOPUS EGGS AND OOCYTES   .  .  . 233

Poster Board Number: T-3163

STRATEGIES FOR IMPROVING DOPAMINE NEURONS 
DERIVATION WITH DEFINED FACTORS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 233

Poster Board Number: T-3164

THE ROLE OF INDUCED PLURIPOTENT STEM CELLS IN 
CONSERVATION OF ENDANGERED SPECIES   .  .  .  .  .  .  .  .  .  .  .  .  .  . 233

Tissue Engineering   .  .  .  .  .  .  .  .  .  .  .234
Poster Board Number: T-3165

EFFECT OF PURIFICATION ALGINATE SPONGES WITH 
CHONDROCYTES FOR THE ARTICULAR CARTILAGE TISSUE 
ENGINEERING   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 234

Poster Board Number: T-3166

VARIATION RATIO OF DBP/ALGINATE MICROCAPSULES 
WITH CHONDROCYTES FOR THE ARTICULAR CARTILAGE 
TISSUE ENGINEERING  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 234

Poster Board Number: T-3167

STRUCTURE AND PROPERTIES OF INJECTABLE GELLAN 
GUM HYDROGEL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 234

Poster Board Number: T-3168

EFFECT OF GELLAN GUM HYDROGEL FOR CARTILAGE 
REGENERATION   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 234

Poster Board Number: T-3169

THE INFLAMMATORY RESPONSES TO PLGA/DBP/SIS/SILK 
SCAFFOLDS IN VITRO AND In vIvo   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 235

Poster Board Number: T-3170

THE EFFECTS OF HESPERIDIN ON THE INFLAMMATORY 
RESPONSE; IN VITRO AND In vIvo  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 235

Poster Board Number: T-3171

PROLIFERATION AND DIFFERENTIATION OF SCHWANN 
CELL IN SIS SPONGE OF VARIOUS CONTENTS  .  .  .  .  .  .  .  .  .  .  .  .  . 235

Poster Board Number: T-3172

SPINAL CORD REGENERATION USING BONE MARROW 
STROMAL CELL WITH PLGA/DBP NERVE CHANNEL 
CONTAINED ALGINATE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 235

Poster Board Number: T-3173

TISSUE ENGINEERING TECHNOLOGY INDISPENSABLE FOR 
CELL-BASED REGENERATIVE MEDICINE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 235

Poster Board Number: T-3174

LIVER ANTI-FIBROSIS THERAPY WITH MESENCHYMAL 
STEM CELLS GENETICALLY ENGINEERED BY SPERMINE-
INTRODUCED PULLULAN  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 236

Poster Board Number: T-3175

ELECTROSPRAYING TECHNIQUE EFFECTS ON HUMAN 
MESENCHYMAL STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 236

Poster Board Number: T-3176

HUMAN MESENCHYMAL STEM CELLS CULTIVATED ON 
EPIDERMAL GROWTH FACTOR LOADED SCAFFOLDS: A 
BASIS FOR TISSUE ENGINEERING  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 237

Poster Board Number: T-3177

ASSOCIATION BETWEEN HUMAN ADIPOSE DERIVED 
STEM CELLS AND PLGA/VEGF SCAFFOLDS FOR TISSUE 
ENGINEERING   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 237

Poster Board Number: T-3178

NGF LOADED POLYMERIC NANOFIBER STANDARIZATION 
IN ASSOCIATION WITH HUMAN MESENCHYMAL STEM 
CELLS FOR NERVE TISSUE ENGINEERING  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 238

Poster Board Number: T-3179

EVALUATION OF BONE REGENERATION IN RAT CALVARIA 
USING POLYMERIC NANOFIBER MATRICES SEEDED WITH 
STEM CELLS FROM HUMAN DENTAL PULP OF DECIDUOUS 
TEETH  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 239

Poster Board Number: T-3180

THREE DIMENSIONAL PROLIFERATION AND MIGRATION 
OF HUMAN MESENCHYMAL STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 239

Poster Board Number: T-3181

GENERATION OF ISLET LIKE STRUCTURES WITH HUMAN 
FUNCTIONAL VASCULAR NETWORKS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 240

Poster Board Number: T-3182

ALIGNED VASCULAR GRAFTS USING INDUCED HUMAN 
PLURIPOTENT STEM CELL-DERIVED ENDOTHELIAL CELLS 
MODULATE CELL MORPHOLOGY AND VIABILITY  .  .  .  .  .  .  .  .  . 240

Poster Board Number: T-3183

INCREASE OF VASCULARIZATION USING ALLODERM 
ASSOCIATED WITH DIFFERENT SOURCES OF 
MESENCHYMAL STEM CELLS FOR PALATAL WOUND 
IMPLANTATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 240

Poster Board Number: T-3184

ESTABLISHMENT OF IMMORTALIZED HUMAN ERYTHROID 
CELL LINES ABLE TO PRODUCE ENUCLEATED RED BLOOD 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 241

Poster Board Number: T-3185

DEVELOPMENT OF HIGH EFFICIENT GENE DELIVERY 
SYSTEM USING EPISOMAL VECTOR AND MAGNETIC 
NANOPARTICLES FOR PRODUCTION OF IPSCS   .  .  .  .  .  .  .  .  .  .  . 241



www.isscr.org/2012 Thursday Poster Book

xxix

Table of Contents
Poster Board Number: T-3186

FUNCTIONAL BIOARTIFICIAL CARDIAC TISSUE 
GENERATED FROM MURINE AND HUMAN PLURIPOTENT 
STEM CELL-DERIVED CARDIOMYOCYTES - IMPROVED 
TISSUE FORMATION BY ASCORBIC ACID AND 
APPLICATION OF GROWING STRETCH  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 241

Poster Board Number: T-3187

SMART THERMO-RESPONSIVE POLYMERS AS A 
TOOL TO ASSESS UNDIFFERENTIATED AND MATURE 
CELL RESPONSE TO SUBSTRATE STIFFNESS AND 
NANOPATTERNING .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 242

Poster Board Number: T-3188

PHYSICAL FACTORS IN DIRECTING MURINE EMBRYONIC 
STEM CELL DIFFERENTIATION INTO OSTEOGENIC AND 
CHONDROGENIC LINEAGES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 242

Poster Board Number: T-3189

IS FIBRIN GLUE ESSENTIAL FOR ATTACHMENT OF 
HYPERDRY AMNIOTIC MEMBRANE PATHES OVER THE 
BONY SURFACE OF MASTOID CAVITIES IN CANAL WALL 
DOWN TYMPANOPLASTY?  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 243

Poster Board Number: T-3190

IMPLANTATION OF BONE MARROW-DERIVED CELLS INTO 
IRRADIATED RAT URINARY BLADDERS RECONSTRUCT 
FUNCTIONAL SMOOTH MUSCLE LAYERS AND NERVE 
FIBERS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 243

Poster Board Number: T-3191

HEPATIC CELLS: AN ALTERNATIVE SOURCE TO 
REPOPULATE THE BIOARTIFICIAL LIVER  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 243

Poster Board Number: T-3192

COMPLETE DENTAL PULP REGENERATION BY 
TRANSPLANTATION OF PULP STEM CELLS WITH G-CSF  .  .  . 244

Poster Board Number: T-3193

REGENERATION OF HOLLOW ORGANS A PLATFORM 
APPROACH  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 244

Poster Board Number: T-3194

DIFFERENTIAL ANGIOGENESIS, NEUROGENESIS AND 
PULP REGENERATION FROM PORCINE CD31- SIDE 
POPULATION CELLS ISOLATED FROM DENTAL PULP, BONE 
MARROW AND ADIPOSE TISSUE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 245

Poster Board Number: T-3195

REGENERATING KIDNEY STRUCTURE AND 
FUNCTIONALITY BIORESPONSE OF RODENT MODELS 
OF RENAL DISEASE TO IMPLANTATION OF NEOKIDNEY 
AUGMENT PROTOTYPES COMPOSED OF SELECTED RENAL 
CELLS AND BIOMATERIALS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 245

Poster Board Number: T-3196

HEPATOGENIC DIFFERENTIATION OF MENSTRUAL 
BLOOD DERIVED STEM CELLS ON A THREE DIMENSIONAL 
NANOFIBROUS SCAFFOLD  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 246

Totipotent/Early Embryo Cells  .246
Poster Board Number: T-3197

EMERGENCE OF PLURIPOTENT STEM CELLS CONTROLLED 
BY KLF5   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 246

Poster Board Number: T-3198

TRANSCRIPTION FACTOR DYNAMICS ON THE SOX-OCT 
CIS REGULATORY ELEMENTS EXPLAIN THE EARLY MOUSE 
EMBRYO DEVELOPMENT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 246

iPS Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .247
Poster Board Number: T-3201

DEVELOPMENT OF EFFICIENT INDUCTION METHODS 
FROM HUMAN IPSCS/ESCS INTO INTERMEDIATE 
MESODERM BY USING LOW MOLECULAR WEIGHT 
COMPOUNDS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 247

Poster Board Number: T-3202

EFFICIENT GENERATION OF HUMAN INDUCED 
PLURIPOTENT STEM CELLS IN A FEEDER-FREE AND XENO-
FREE CONDITION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 247

Poster Board Number: T-3203

‘THREE-IN-ONE’ SENDAI VIRUS VECTOR IS HIGHLY 
PROMISING FOR EFFICIENT GENERATION OF TRANSGENE-
FREE HUMAN IPS CELLS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 247

Poster Board Number: T-3204

REGULATORY CIRCUITS COMMON TO HEMATOPOIETIC 
AND EMBRYONIC STEM CELLS DIRECT BULK NON-
INTEGRATED REPROGRAMMING OF LINEAGE-
COMMITTED HUMAN MYELOID PROGENITORS  .  .  .  .  .  .  .  .  .  .  . 248

Poster Board Number: T-3205

GENETICALLY IDENTICAL HUMAN EMBRYONIC 
AND INDUCED PLURIPOTENT STEM CELLS REVEAL 
SIGNIFICANT DIFFERENCES IN DIFFERENTIATION 
CAPABILITIES TO MESODERMAL LINEAGES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 248

Poster Board Number: T-3206

IMMORTALIZED HUMAN FORESKIN FIBROBLAST FEEDER 
CELLS WITH ENDOGENOUS SECRETION OF BASIC FGF 
SHOWS UP-REGULATION OF TGF BETA AND IGFII : KEY 
FACTORS OF HUMAN EMBRYONIC STEM CELLS/INDUCED 
PLURIPOTENT STEM CELL PLURIPOPTENCY AND SELF 
RENEWAL .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 248

Poster Board Number: T-3207

MODELING CONGENITAL CENTRAL HYPOVENTILATION 
SYNDROME USING HUMAN INDUCED PLURIPOTENT 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 249

Poster Board Number: T-3208

THE PLURIPOTENCY MARKER, ZFP42 (REX1) IS HIGHLY 
UPREGULATED UNDER HYPOXIC 
CULTURE CONDITIONS IN THE MULTILINEAGE-
DIFFERENTIATING STRESS-ENDURING (MUSE) 
SUBPOPULATION OF PRIMARY HUMAN FIBROBLASTS .  .  .  . 249

Poster Board Number: T-3209

INDUCED PLURIPOTENT CANCER CELLS FROM 
INDIVIDUAL PATIENTS AS A METHOD FOR STUDYING 
ONCOGENESIS OF HUMAN MALIGNANT MELANOMA .  .  .  .  . 250

Poster Board Number: T-3210

DISTURBANCE OF A DEVELOPMENTAL SWITCH IN 
SCHIZOPHRENIA: A HUMAN NEURONAL CELL THROUGH 
SPECIFIC PHOSPHORYLATION OF DISC1   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 250



ISSCR 10th Annual Meeting www.isscr.org/2012

xxx

Table of Contents
Poster Board Number: T-3211

MODELING A HUMAN GENETIC DISORDER OF THE 
AUTONOMIC NERVOUS SYSTEM IN IPS CELLS   .  .  .  .  .  .  .  .  .  .  .  . 250

Poster Board Number: T-3212

EFFICIENT AND STABLE EXPRESSION OF NON-VIRAL 
VECTORS IN HUMAN IPS CELLS: TOWARDS A GENE 
THERAPY APPROACH FOR HEMOPHILIA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 251

Poster Board Number: T-3213

SCREENING HUMAN INDUCED PLURIPOTENT STEM 
CELL DERIVED NEURONS FOR HISTONE DEACETYLASE 
INHIBITION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 251

Poster Board Number: T-3214

MODELING HUMAN MYOTUBULAR MYOPATHY VIA 
INDUCED PLURIPOTENT STEM CELLS DERIVED FROM 
AUTOPSY SKELETAL MUSCLE TISSUE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 251

Poster Board Number: T-3215

MESENCHYMAL PROGENITORS DERIVED FROM HUMAN 
INDUCED PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 252

Poster Board Number: T-3216

A TRIAL OF In vItro RECONSTITUTION OF HUMAN SKIN 
USING TRANSGENE-FREE INDUCED PLURIPOTENT STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 252

Poster Board Number: T-3217

INVESTIGATION OF THE X CHROMOSOME USING 
INDUCED PLURIPOTENT STEM CELLS FROM HUMAN X 
ANEUPLOID MODELS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 252

Poster Board Number: T-3218

DONOR AGE AFFECTS TO GENERATE IPS CELLS FROM 
HUMAN SKIN FIBROBLASTS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 253

Poster Board Number: T-3219

CONSTRUCTION OF SPECIFIC NONVIRAL VECTOR FOR ex 
vIvo GENE TRANSFERRING AND CORRECTION OF HUMAN 
β-GLOBIN GENE IN INDUCED PLURIPOTENT STEM CELLS 
DERIVED FROM A β-THALASSEMIC PATIENT  .  .  .  .  .  .  .  .  .  .  .  .  .  . 253

Poster Board Number: T-3220

NEURAL PRECURSORS DERIVED FROM HUMAN IPS CELLS 
CAN BE USED IN THE TREATMENT OF BRAIN 
AND SPINAL CORD INJURY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 254

Poster Board Number: T-3221

OPTIMIZING TOPOGRAPHICAL FEATURES OF 
ELECTROSPUN NANOFIBERS FOR EFFICIENT 
ENDODERMAL DIFFERENTIATION OF HUMAN INDUCED 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 254

Poster Board Number: T-3222

In vItro CHEMOSENSITIVITY OF HUMAN GLIOMA STEM 
CELLS COMPARED WITH THAT OF NORMAL NEURAL STEM 
CELLS FROM HUMAN IPS CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 254

Poster Board Number: T-3223

SYSTEMATIC SHRNA-MEDIATED SILENCING OF GENES 
IMPLICATED IN AUTISM SPECTRUM DISORDERS AND 
SCHIZOPHRENIA IN IPSC-DERIVED HUMAN NEURONS  .  .  .  . 255

Poster Board Number: T-3224

EXOGENOUS SIGNALS OPPOSITELY AFFECT ADIPOCYTE 
DIFFERENTIATION AND NEURAL DIFFERENTIATION OF 
HUMAN ES/IPS CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 255

Poster Board Number: T-3225

TROPHOBLAST DIFFERENTIATION FROM HUMAN 
INDUCED PLURIPOTENT STEM CELLS TREATED WITH 
BMP4  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 255

Poster Board Number: T-3226

APPLICATION OF DRUG-CONTROLLABLE GENETIC 
SWITCH FOR GENERATION OF HUMAN IPS CELLS .  .  .  .  .  .  .  .  . 256

Poster Board Number: T-3227

PERICELLULAR MATRIX OF DECIDUA-DERIVED 
MESENCHYMAL CELLS IS A VERSATILE HUMAN 
SUBSTRATE FOR BOTH FEEDER-CELL-FREE GENERATION 
AND LONG-TERM MAINTENANCE OF HUMAN-INDUCED 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 256

Poster Board Number: T-3228

VALIDATION OF In vItro METHODS FOR DETECTION 
OF RESIDUAL UNDIFFERENTIATED CELLS IN RETINAL 
PIGMENT EPITHELIAL CELLS DERIVED FROM HUMAN 
INDUCED PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 257

Poster Board Number: T-3229

GENERATION OF INTEGRATION-FREE HUMAN DENTAL-
PULP-DERIVED IPS CELLS FROM HLA-HOMOZYGOUS 
DONORS USING SENDAI VIRUS RNA VECTORS .  .  .  .  .  .  .  .  .  .  .  . 257

Poster Board Number: T-3230

NOVEL REAL-TIME PCR-BASED DNA DAMAGE 
QUANTIFICATION METHOD REVEALS HUMAN 
PLURIPOTENT STEM CELLS TO BE SELECTIVELY 
PROTECTED AGAINST ROS-INDUCED DNA DAMAGE  .  .  .  .  .  . 257

Poster Board Number: T-3231

THE ORIGIN OF SOMATIC MUTATIONS IN HUMAN 
INDUCED PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 258

Poster Board Number: T-3232

SITE SPECIFIC GENOME EDITING OF HUMAN INDUCED 
PLURIPOTENT STEM CELLS BY PNA   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 258

Poster Board Number: T-3233

In vItro NEPHROGENESIS OF HUMAN INDUCED 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 258

Poster Board Number: T-3234

MODELLING NEUROGENESIS IMPAIRMENT IN DOWN 
SYNDROME DISEASE USING INDUCED PLURIPOTENT 
STEM CELLS DERIVED FROM HUMAN MONOZYGOTIC 
TWINS DISCORDANT FOR TRISOMY 21  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 259

Poster Board Number: T-3235

GENERATION AND CHARACTERIZATION OF RETINAL 
PIGMENT EPITHELIAL (RPE) CELLS DERIVED FROM 
HUMAN EMBRYONIC STEM (ES) AND INDUCED 
PLURIPOTENT STEM (IPS) CELLS WITH DIFFERENT 
AGE-RELATED MACULAR DEGENERATION (AMD) RISK 
ALLELES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 259

Poster Board Number: T-3236

COMPARATIVE DEVELOPMENTAL GENOMICS OF THE 
LIVER IN HUMANS AND CHIMPANZEES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 259



www.isscr.org/2012 Thursday Poster Book

xxxi

Table of Contents
Poster Board Number: T-3237

ALS-RELATED GENE EXPRESSION CHANGES IN DEFINED 
POPULATIONS OF HUMAN IPS-DERIVED MOTOR 
NEURONS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 260

Poster Board Number: T-3238

MITOCHONDRIAL DNA PROFILES OF PRIMATE SOMATIC 
AND IPS CELLS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 260

Poster Board Number: T-3239

ASSESSMENT OF AN IMAGING PROTOCOL FOR THE REAL 
TIME SELECTION OF HUMAN INDUCED PLURIPOTENT 
STEM CELL COLONIES USING LIVE CELL MICROSCOPY 
AND IMAGE RECOGNITION SOFTWARE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 261

Poster Board Number: T-3240

DERIVATION OF MURINE-ES-CELL LIKE IPS CELLS IN 
CANINE UNDER THE EOS REPORTER SYSTEM  .  .  .  .  .  .  .  .  .  .  .  .  . 261

Poster Board Number: T-3241

DNA METHYLATION ANALYSIS OF MOUSE INDUCED 
PLURIPOTENT STEM CELLS USING BISULPHATE TREATED 
WHOLE-GENOME SEQUENCING .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 261

Poster Board Number: T-3242

PROLIFERATION, MORPHOLOGY AND 
UNDIFFERENTIATION OF MURINE IPS CELL IN ALGINATE 
BASE MICROCAPSULE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 262

Poster Board Number: T-3243

CYCLIN D1 GENE EXPRESSION IN MOUSE BMMSCS, ESCS 
AND IPSCS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 262

Poster Board Number: T-3244

PROMOTION OF MOUSE IPSC GENERATION BY HIGHLY 
EXPRESSED GENES IN BOTH ESCS AND OOCYTES  .  .  .  .  .  .  .  .  . 262

Poster Board Number: T-3245

A COMPARISON BETWEEN IPSCS AND ESCS REVEALS 
REPROGRAMMING-ASSOCIATED POINT MUTATIONS  .  .  .  .  . 263

Poster Board Number: T-3246

INVOLVEMENT OF ADRENERGIC RECEPTORS ON 
PROLIFERATION AND DIFFERENTIATION OF MOUSE 
INDUCED PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 263

Poster Board Number: T-3247

A COMPARISON BETWEEN IMMUNOGENICITY OF IPSCS 
AND OF ESCS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 264

Poster Board Number: T-3248

NEURONAL DIFFERENTIATION OF MOUSE INDUCED 
PLURIPOTENT STEM CELLS USING CONDITION MEDIUM 
OF DORSAL ROOT GANGLION AND ROCK INHIBITOR  .  .  .  .  . 264

Poster Board Number: T-3249

MOUSE IPS CELL TRANSPLANTATION WITH WHISKER 
STIMULATION INCREASES ENDOGENOUS MIGRATION IN 
A NEONATAL STROKE MODEL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 264

Poster Board Number: T-3250

A HIERARCHY OF REPROGRAMMING POTENCY IN MOUSE 
LIVER  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 265

Poster Board Number: T-3251

RNA-SEQ ANALYSIS OF MOUSE INDUCED PLURIPOTENT 
STEM CELLS REVEALS A NEGATIVE ROLE OF CYCLIN D1 IN 
REGULATING THE GROUND STATE PLURIPOTENCY AND 
CELL CYCLE ADAPTION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 265

Poster Board Number: T-3252

ESTABLISHMENT OF IPS CELLS FROM AMYOTROPHIC 
LATERAL SCLEROSIS MODEL MICE AND MOTOR 
NEURONAL DIFFERENTIATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 266

Poster Board Number: T-3253

COMPARATIVE ANALYSIS OF DOPAMINERGIC NEURON 
DIFFERENTIATION EFFICACY FROM MOUSE EMBRYONIC 
STEM CELLS AND PROTEIN-BASED IPS CELLS  .  .  .  .  .  .  .  .  .  .  .  .  . 266

Poster Board Number: T-3254

DISRUPTED STEM CELL HOMEOSTASIS IN PREMATURELY 
AGING MICE WITH MTDNA MUTAGENESIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 266

Poster Board Number: T-3255

CO-TRANSPLANTATION OF MOUSE IPS DERIVED 
CARDIOMYOCYTES AND MESENCHYMAL STEM CELLS 
FOR THE REGENERATION OF INFARCTED MYOCARDIUM  .  . 266

Poster Board Number: T-3256

EXPERIMENTAL TRANSPLANTATION OF HUMAN IPS 
CELLS DERIVED NEURAL CELLS IN A MOUSE MODEL OF 
HEMIPLEGIA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 267

Poster Board Number: T-3257

4D-NUCLEOFECTORTM SYSTEM: CELLULAR 
REPROGRAMMING WITH AN EYE TOWARDS THE CLINIC   .  . 267

Poster Board Number: T-3258

SUPPRESSED NEUTROPHIL DEVELOPMENT IN 
HEMATOPOIESIS OF INDUCED PLURIPOTENT STEM CELLS 
DERIVED FROM A SEVERE CONGENITAL NEUTROPENIA 
PATIENT WITH ELA2 MUTATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 268

Poster Board Number: T-3259

PATIENT DERIVED IPSC TO STUDY ALPORT’S DISEASE  .  .  .  . 268

Poster Board Number: T-3260

MODELING OF ALPERS SYNDROME CAUSED BY POLG 
MUTATION BY INDUCED PLURIPOTENT STEM CELLS  .  .  .  .  .  . 269

Poster Board Number: T-3261

MODELING VASCULITIS SYNDROME USING MICROSCOPIC 
POLYANGIITIS MPA SPECIFIC IPSCS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 269

Poster Board Number: T-3262

GENERATION OF IPS CELLS FROM PATIENT FIBROBLASTS 
CARRYING MITOCHONDRIAL RESPIRATORY CHAIN 
COMPLEX DEFECT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 269

Poster Board Number: T-3263

HUMAN INDUCED PLURIPOTENT STEM CELLS: MODELING 
PARKINSON’S DISEASE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 269

Poster Board Number: T-3264

INDUCED PLURIPOTENT STEM CELLS DERIVED 
FROM IDIOPATHIC PARKINSON’S DISEASE PATIENTS 
DIFFERENTIATE INTO MIDBRAIN DOPAMINERGIC 
NEURONS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 270



ISSCR 10th Annual Meeting www.isscr.org/2012

xxxii

Table of Contents
Poster Board Number: T-3265

PATIENT-SPECIFIC STEM CELL-DERIVED MODELS FOR 
ALZHEIMER`S DISEASE - A DANISH 
CONSORTIUM   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 270

Poster Board Number: T-3266

INVESTIGATION OF THE PATHOGENESIS OF PARKINSON’S 
DISEASE BY PD PATIENTS DERIVED-INDUCED 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 271

Poster Board Number: T-3267

DEVELOPMENT OF A NEW METHOD: THE CLONING FOR 
THE HEREDITARY UNKNOWN DISEASE GENE USING 
PATIENT-DERIVED IPS CELLS .   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 271

Poster Board Number: T-3268

UTILIZING PATIENT-SPECIFIC INDUCED PLURIPOTENT 
STEM CELLS TO MODEL ALS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 271

Poster Board Number: T-3269

DERIVATION OF AUTISM SPECTRUM DISORDER-SPECIFIC 
INDUCED PLURIPOTENT STEM CELLS FROM PERIPHERAL 
BLOOD MONONUCLEAR CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 271

Poster Board Number: T-3270

PATIENT-SPECIFIC INDUCED PLURIPOTENT STEM CELLS 
FROM CARDIAC PROGENITORS RECAPITULATE THE 
MODELS FOR CARDIAC CHAMBER DISORDERS  .  .  .  .  .  .  .  .  .  .  . 272

Poster Board Number: T-3271

DISEASE CHARACTERIZATION USING LONG QT 
SYNDROME SPECIFIC INDUCED PLURIPOTENT STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 272

Poster Board Number: T-3272

GENERATION OF INDUCED PLURIPOTENT STEM CELLS 
FROM PRIMARY HEMATOLOGICAL MALIGNANCIES .  .  .  .  .  .  . 273

Poster Board Number: T-3273

SPONTANEOUS NEURONAL DIFFERENTIATION IN 
TUBEROUS SCLEROSIS COMPLEX DERIVED PLURIPOTENT 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 273

Poster Board Number: T-3274

In vItro MODELING OF NEUTROPHIL DEVELOPMENT 
AND FUNCTION USING IPSCS: CLINICAL VALUES IN 
UNDERSTANDING THE PATHOPHYSIOLOGY AND 
APPLICATIONS IN THE TREATMENT OF CHRONIC 
GRANULOMATOUS DISEASE .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 273

Poster Board Number: T-3275

HIGH THROUGHPUT SCREENING OF NEUTRAL LIPID 
STORAGE DISEASE, MYOPATHY SUBTYPE IPS CELLS 
IDENTIFIES MODULATORS OF INTRACELLULAR LIPID 
METABOLISM THAT REDUCE DISEASE PHENOTYPE In 
vIvo .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 274

Poster Board Number: T-3276

GENERATION OF INDUCED PLURIPOTENT STEM CELLS 
FOR THE STUDY OF AUTISM SPECTRUM DISORDERS   .  .  .  .  . 274

Poster Board Number: T-3277

NEURAL DIFFERENTIATION OF MULTIPLE SCLEROSIS IPS 
CELL LINES   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 275

Poster Board Number: T-3278

MODELING TRISOMY-21 SYNDROME WITH IPS CELLS 
FROM AMNIOTIC FLUID CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 275

Poster Board Number: T-3279

MOLECULAR ANALYSIS OF FMR1 REACTIVATION IN 
FRAGILE-X INDUCED PLURIPOTENT STEM CELLS AND 
THEIR DERIVED NEURONS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 275

Poster Board Number: T-3280

MODELING FOR AUTOSOMAL RECESSIVE POLYCYSTIC 
KIDNEY DISEASE USING PATIENT-SPECIFIC IPSCS .  .  .  .  .  .  .  .  . 276

Poster Board Number: T-3281

REAL TIME SCORING OF HUMAN INDUCED PLURIPOTENT 
STEM CELL DIFFERENTIATION POTENTIAL USING 
LIVE CELL MICROSCOPY AND IMAGE RECOGNITION 
SOFTWARE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 276

Poster Board Number: T-3282

XENO-FREE CULTURE SYSTEMS FOR PLURIPOTENT STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 276

Poster Board Number: T-3283

DIFFERENCE IN GLOBAL GENE EXPRESSION PROFILE AND 
STABILITY BETWEEN ES AND IPS CELL-DERIVED NEURAL 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 277

Poster Board Number: T-3284

ULTRASTRUCTURE OF PORCINE INDUCED PLURIPOTENT 
STEM CELL-LIKE COLONIES AND DERIVED EMBRYOID 
BODIES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 277

Poster Board Number: T-3285

PIG IPS CELLS-A NEW RESOURCE TO GENERATE GENE 
MODIFIED PIGS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 277

Poster Board Number: T-3286

GENERATION OF INDUCED PLURIPOTENT STEM 
CELLS FROM BOVINE TESTICULAR CELLS WITH ONLY 
HOMEODOMAIN TRANCRIPTION FCTOR OCT4   .  .  .  .  .  .  .  .  .  .  . 278

Poster Board Number: T-3287

GENERATION OF NAïVE PORCINE INDUCED PLURIPOTENT 
STEM CELLS CAPABLE OF CONTRIBUTING TO EMBRYONIC 
AND FETAL DEVELOPMENT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 278

Poster Board Number: T-3288

GENERATION OF INDUCED PLURIPOTENT STEM 
CELLS FROM TRANSGENIC PIG PRODUCED FOR 
XENOTRASPLANTATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 279

Poster Board Number: T-3289

IPS CELL REPROGRAMMING FROM FIBROBLASTS IS 
INDEPENDENT OF PIWI PROTEINS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 279

Poster Board Number: T-3290

MITOCHONDRIAL DYSFUNCTION AND ALFA SYNUCLEIN 
ACCUMULATION IN PARK2 IPSC DERIVED NEURONS AND 
POSTMORTEM BRAIN  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 279

Poster Board Number: T-3291

OVEREXPRESSION OF PGC-1 BY ADENOVIRAL VECTOR 
PROMOTED ADIPOGENIC DIFFERENTIATION IN INDUCED 
PLURIPOTENT STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 280



www.isscr.org/2012 Thursday Poster Book

xxxiii

Table of Contents
Poster Board Number: T-3292

GENERATION OF INTEGRATION-FREE INDUCED 
PLURIPOTENT STEM CELLS FROM ADULT COMMON 
MARMOSET FIBROBLAST  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 280

Poster Board Number: T-3293

GENERATION OF IPSC FROM ADULT PROLIFERATING CNS 
PROGENITOR CELLS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 280

Poster Board Number: T-3294

PRE-EVALUATED SAFE HUMAN IPS CLONE DERIVED 
NEURAL STEM CELLS PROMOTED FUNCTIONAL 
RECOVERY AFTER SPINAL CORD INJURY WITHOUT 
TUMORIGENECITY IN ADULT COMMON MARMOSETS .  .  .  .  . 281

Poster Board Number: T-3295

DIFFERENTIAL METABOLIC BEHAVIOR SUPPORTED BY 
REMODELED SOMATIC METABOPROTEOME ENABLES 
INDUCTION OF PLURIPOTENCY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 281

Poster Board Number: T-3296

DISSECTING TEMPORAL EVENTS DURING INDUCED 
REPROGRAMMING TO PLURIPOTENCY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 281

Poster Board Number: T-3297

EFFICIENT METHOD TO GENERATE VECTOR-FREE 
INDUCED PLURIPOTENT STEM CELLS FROM CD34+ 
AND PBMCS USING THE CYTOTUNE™ -IPS SENDAI 
REPROGRAMMING KIT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 282

Poster Board Number: T-3298

IDENTIFICATION OF TRANSCRIPTION FACTORS INVOLVED 
IN THE REPROGRAMMING PROCESS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 282

Poster Board Number: T-3299

ESTABLISHMENT AND FUNCTIONAL ANALYSIS OF IPS 
CELLS WITH DRUG-INDUCIBLE SYT-SSX FUSION GENE  .  .  .  . 282

Poster Board Number: T-3300

LARGE-SCALE AND FOCUSED TRANSCRIPTOME ANALYSIS 
OF INTEGRATION-FREE INDUCED PLURIPOTENT STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 283

Poster Board Number: T-3301

INDUCED PLURIPOTENT STEM CELL AND ES CORE 
FACILITY OF THE ERASMUS STEM CELL INSTITUTE FOR 
REGENERATIVE MEDICINE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 283

Poster Board Number: T-3302

ACTIVATION OF INNATE IMMUNITY IS REQUIRED FOR 
EFFICIENT NUCLEAR REPROGRAMMING   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 283

Poster Board Number: T-3303

PATTERNED NEURAL AND CARDIAC DIFFERENTIATION OF 
ONE EB OF NANOG-IPS USING A MICROFLUIDIC DEVICE  .  . 284

Poster Board Number: T-3304

KDM2B ENHANCES IPS CELL GENERATION BY 
FACILITATING GENE ACTIVATION IN EARLY STAGE OF 
REPROGRAMMING   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 284

Poster Board Number: T-3305

NOVEL STRATEGY OF EPIGENETIC REPROGRAMMING 
WITH THE MYOD TRANSACTIVATION DOMAIN FOR IPS 
CELL GENERATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 284

Poster Board Number: T-3306

EFFICIENT GENERATION OF INDUCED PLURIPOTENT 
STEM CELLS BY THE USE OF PTEN INHIBITOR  .  .  .  .  .  .  .  .  .  .  .  .  . 285

Poster Board Number: T-3307

GENERATION OF CANINE IPS CELLS AND THEIR 
CHARACTERISTICS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 285

Poster Board Number: T-3308

REPROGRAMMING DEPENDING CD133 (PROMININ-1) 
EXPRESSION IN INDUCED PLURIPOTENT STEM CELLS   .  .  .  . 285

Poster Board Number: T-3309

REPROGRAMMING COCHLEAR CELLS INTO INDUCED 
PLURIPOTENT STEM CELLS WITH OCT3/4, 
SOX2 AND KLF4   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 286

Poster Board Number: T-3310

GENERATION OF GERMLINE TRANSMISSION COMPETENT 
IPSCS IN 7 DAYS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 286

Pre-clinical and Clinical 
Applications of Mesenchymal 
Cells  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .286
Poster Board Number: T-3311

RECONSTRUCTION OF HUMAN ELASTIC CARTILAGE BY 
PROGENITOR CELLS IN THE EAR PERICHONDRIUM   .  .  .  .  .  .  . 286

Poster Board Number: T-3312

TRANSPLANTATION OF HUMAN ADULT STEM CELLS 
PROTECTS AGAINST SOCIAL DEFICIT EXHIBITED BY SUB-
CHRONICALLY PHENCYCLIDINE TREATED MICE .  .  .  .  .  .  .  .  .  .  . 287

Poster Board Number: T-3314

DIFFERENTIATED MESENCHYMAL STEM CELL 
TRANSPLANTATION IN AMYOTROPHIC LATERAL 
SCLEROSIS (ALS) PATIENTS A PHASE I/II CLINICAL TRIAL  .  . 287

Poster Board Number: T-3315

DOPAMINERGIC NEURONS DERIVED FROM HUMAN 
DENTAL PULP STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 287

Poster Board Number: T-3316

HUMAN AMNIOTIC FLUID STEM CELL-DERIVED MUSCLE 
PROGENITOR FOR URINARY INCONTINENCE   .  .  .  .  .  .  .  .  .  .  .  .  . 288

Poster Board Number: T-3317

MICRORNAS SECRETED ISCHEMIC HEART INHIBIT 
SURVIVAL OF TRANSPLANTED RAT MESENCHYMAL STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 288

Poster Board Number: T-3318

RAT MESENCHYMAL STEM CELLS PROTECT HYPOXIC 
CARDIOMYOCYTES VIA SECRETION OF MICRORNA-125B 
MICROVESICLES  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 288

Poster Board Number: T-3319

HUMAN STEM CELL THERAPY FOR THE TREATMENT OF 
RADIATION - INDUCED NORMAL TISSUE DAMAGE  .  .  .  .  .  .  .  . 289

Poster Board Number: T-3320

LET-7B MODULATES SURVIVAL OF HYPOXIC HUMAN 
MESENCHYMAL STEM CELLS VIA THE REGULATION OF 
PARP  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 289



ISSCR 10th Annual Meeting www.isscr.org/2012

xxxiv

Table of Contents
Poster Board Number: T-3321

HUMAN ADULT ADIPOSE-DERIVED STROMAL VASCULAR 
FRACTION AND HIGH DENSITY PLATELET CONCENTRATES 
IN BIOCELLULAR REGENERATIVE MEDICINE  .  .  .  .  .  .  .  .  .  .  .  .  .  . 289

Poster Board Number: T-3322

SUCCESSFUL ISOLATION AND EXPANSION OF HUMAN 
SYNOVIUM-DERIVED MESENCHYMAL STEM CELLS 
(MSCS) GREW OUT FROM TISSUE EXPLANT BY USING 
CHEMICALLY DEFINED SERUM FREE MEDIA STK1 AND 
STK2   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 290

Poster Board Number: T-3323

EFFECTS AND SAFETY OF HUMAN ADIPOSE TISSUE 
DERIVED STEM CELLS ON OSTEOARTHRITIC CARTILAGE 
EXPLANTS In vItro .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 290

Poster Board Number: T-3324

MESENCHYMAL STEM CELLS: APPLICATION FOR 
ENHANCING THE ENGRAFTMENT OF HUMAN 
HEMATOPOIETIC STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 291

Poster Board Number: T-3325

FACTORS RELEASED BY HUMAN UMBILICAL CORD 
BLOOD-MESENCHYMAL STEM CELLS ENHANCE SURVIVAL 
OF HL-1 CARDIOMYOCYTES UNDER SIMULATED 
ISCHEMIA   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 291

Poster Board Number: T-3326

THE SAFETY AND EFFICACY OF HUMAN BONE MARROW-
DERIVED CLONAL MESENCHYMAL STEM CELLS IN A RAT 
SPINAL CORD INJURY MODEL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 292

Poster Board Number: T-3327

DESIGNING A CLINICAL PROGRAM FOR AUTOLOGOUS 
ADIPOSE DERIVED CELL THERAPIES IN CARDIAC 
PATIENTS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 292

Poster Board Number: T-3328

CLICAL OBSERVATION OF 8 CASES OF PATIENTS WITH 
JUVENILE RHEUMITOID ARTHRITIS TREATED BY AFFINITY 
UMBILICAL CORD MESENCHYMAL STEM CELLS   .  .  .  .  .  .  .  .  .  . 292

Poster Board Number: T-3329

THERAPEUTIC APPLICATION OF HUMAN ADIPOSE STEM 
CELLS TO REPAIR CARDIAC DAMAGE AND DISEASE  .  .  .  .  .  .  . 293

Poster Board Number: T-3330

ENGINEERING OF A HUMAN DEATH-INDUCIBLE 
MESENCHYMAL STEM CELL LINE; TOWARDS 
STANDARDIZED AND SAFE CELLULAR THERAPY .   .  .  .  .  .  .  .  .  . 293

Poster Board Number: T-3331

AGING CAUSES ACTIVATION OF UROKINASE SYSTEM AND 
MMPS IN HUMAN ADIPOSE-DERIVED MESENCHYMAL 
STEM CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 293

Poster Board Number: T-3332

HUMAN NAïVE UMBILICAL CORD BLOOD-DERIVED 
MESENCHYMAL STEM CELLS ARE EFFECTIVE FOR 
TREATMENT AS WELL AS PREVENTION OF GVHD IN NSG 
MOUSE MODEL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 294

Poster Board Number: T-3333

SOLUBLE CCL5 FROM BM-MSCS IN THE BRAINS OF AD 
MICE WITH Aβ DEPOSITION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 294

Poster Board Number: T-3334

PROSPECTS OF USING MOUSE BONE MARROW 
MESENCHYMAL STEM CELLS OVEREXPRESSING VEGF IN A 
MURINE DOUBLE TRANSGENIC MODEL OF ALZHEIMER’S 
DISEASE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 294

Poster Board Number: T-3335

INTERLEUKIN-17 DRIVEN PD-L1 EXPRESSION ON 
MOUSE MESENCHYMAL STEM CELLS AMELIORATE 
EXPERIMENTAL AUTOIMMUNE ENCEPHALOMYELITIS 
DEVELOPMENT  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 295

Poster Board Number: T-3336

COMBINED EFFECTS OF HEMATOPOIETIC PROGENITOR 
CELL MOBILIZATION FROM BONE MARROW BY G-CSF 
AND AMD3100, AND CHEMOTAXIS INTO THE BRAIN 
USING SDF-1α IN AN ALZEHEIMER’S DISEASE MOUSE 
MODEL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 295

Poster Board Number: T-3337

COULD DONOR MULTIPOTENT MESENCHYMAL STROMAL 
CELLS DIRECTLY MODIFY THE NATURAL EVOLUTION OF 
RETINAL DAMAGE IN DIABETIC MICE?  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 295

Poster Board Number: T-3338

ADIPOSE-DERIVED STEM CELLS TRANSPLANTATION 
WITH LOSARTAN TREATMENT ENHANCE MUSCLE 
REGENERATION IN INJURED MDX MICE   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 296

Poster Board Number: T-3339

AUTOLOGOUS DENTAL PULP STEM CELLS IN 
REGENERATION OF DEFECT EXPERIMENTALLY CREATED 
IN CANINE PERIODONTAL TISSUE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 296

Poster Board Number: T-3340

INTRACAROTID INJECTION OF ADIPOSE TISSUE-DERIVED 
PLATELET-DERIVED GROWTH FACTOR RECEPTOR 
β-POSITIVE CELLS IN CANINE MODEL: FEASIBILITY OF 
CELL DELIVERY UNDER MANNITOL-INDUCED BLOOD-
BRAIN BARRIER OPENING  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 297

Poster Board Number: T-3341

CHARACTERIZATION AND SAFETY PROFILE OF CANINE 
ADIPOSE DERIVED STEM CELLS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 297

Poster Board Number: T-3342

LOW SERUM CULTURED ADIPOSE-DERIVED 
MESENCHYMAL STROMAL CELLS AMELIORATE RAT 
MODEL WITH ZYMOSAN INDUCED SEVERE PERITONITIS   . 298

Poster Board Number: T-3343

STEMNESS AND STEM CELL RELATED GENE EXPRESSION 
PROFILE OF THE WOUND ENVIRONMENT IN PATIENTS 
WITH CHRONIC WOUND   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 298

Poster Board Number: T-3344

REAL TIME BIODISTRIBUTION DETERMINATION OF 
NONCULTURED ADIPOSE-DERIVED REGENERATIVE CELLS 
AFTER INTRAVASCULAR INJECTION INTO A HEALTHY 
SYNGENEIC HOST ANIMAL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 298

Poster Board Number: T-3345

ENHANCEMENT OF CUTANEOUS WOUND HEALING BY 
HUMAN ADIPOSE-DERIVED STEM CELLS: THE EFFECT OF 
SHORT TERM SPHEROID FORMATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 299



www.isscr.org/2012 Thursday Poster Book

xxxv

Table of Contents
Poster Board Number: T-3346

CONSTRUCTION OF LARGE AMOUNTS CULTURE SYSTEM 
BY AN AUTOMATED CELL PROCESSING MACHINE FOR THE 
CELL TRANSPLANTATION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 299

Poster Board Number: T-3347

INFLAMMATORY STATUS DETERMINES THE 
EFFECTIVENESS OF MESENCHYMAL STEM CELL THERAPY 
OF ADVANCED LIVER CIRRHOSIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 300

Poster Board Number: T-3348

LOW SERUM CULTURED ADIPOSE-DERIVED 
MESENCHYMAL STEM CELLS AMELIORATE CRESCENTIC 
GLOMERULONEPHRITIS BY FUNCTIONAL POLARIZATION 
OF MACROPHAGES INTO IMMUNOREGULATORY M2 
PHENOTYPE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 300

Poster Board Number: T-3349

ASTROGLIAL ACTIVATION BY ENVIRONMENTAL 
ENRICHMENT SYNERGISTICALLY IMPROVES FUNCTIONAL 
RECOVERY BY TRANSPLANTED MESENCHYMAL STEM 
CELLS   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 300

Poster Board Number: T-3350

MITIGATION OF LETHAL SYSTEMIC RADIATION EFFECTS 
WITH DELIVERY OF PLACENTAL ADHERENT 3D GROWN 
STROMAL CELLS (PASC)  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 301

Poster Board Number: T-3351

THE EFFECTS OF MESENCHYMAL STEM CELLS 
ON OSTEOGENESIS AND ANGIOGENESIS OF 
HYDROXYAPATITE SCAFFOLD  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 301

Poster Board Number: T-3352

VITAMIN C ASSISTS ADIPOSE-DERIVED STEM CELL 
TRANSPLANTATION IN MUSCLE INJURY MODEL  .  .  .  .  .  .  .  .  .  . 301

Poster Board Number: T-3353

ENHANCED HOMING, PERMEABILITY, AND RETENTION OF 
BONE MESENCHYMAL STEM CELLS (MSC) USING PULSED 
FOCUSED ULTRASOUND: IMPLICATIONS FOR TARGETING 
STEM CELL DELIVERY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 302

Poster Board Number: T-3354

INJECTABLE BIOMATRIX FOR ARTHROSCOPIC SURGERY 
IN DEGENERATIVE CARTILAGE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 302

Poster Board Number: T-3355

PRECLINICAL AND CLINICAL TRIALS OF BONE-MARROW 
MESENCHYMAL STROMAL CELL IN AMYOTROPHIC 
LATERAL SCLEROSIS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 302

Poster Board Number: T-3356

MESENCHYMAL STEM CELL EXOSOME: A NOVEL STEM 
CELL-BASED THERAPY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 303

Poster Board Number: T-3357

ASSESSMENT OF THE SAFETY TRANSPLANTATION 
OF ALLOGENEIC MESENCHYMAL STROMAL CELLS OF 
BONE MARROW IN PATIENTS INFLAMMATORY BOWEL 
DISEASES: 4 YEARS OBSERVATION .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 303

Poster Board Number: T-3358

MESENCHYMAL STEM CELLS DELIVER SYNTHETIC 
MICRORNA MIMICS TO GLIOMA CELLS AND GLIOMA 
STEM CELLS AND INHIBIT CELL MIGRATION AND SELF-
RENEWAL .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 304



ISSCR 10th Annual Meeting www.isscr.org/2012

xxxvi

Table of Contents



1

Detailed Program and Abstracts — Thursday, June 14

www.isscr.org/2012 Thursday Poster Book

Eye or Retinal Cells
Poster Board Number: T-1001

CELL SURFACE MARKERS OF HUMAN RETINAL 
PROGENITOR CELLS
Baranov, Petr1, Melo, Gustavo1, Stevanato, Lara2, Patel, Sara2, 
Sinden, John2, Young, Michael1

1Schepens Eye Research Institute, Boston, MA, USA, 2ReNeuron, Guildford, 
United Kingdom

Purpose: Retinal degenerative disorders remain the leading cause 
for vision loss in developed countries. Since the regenerative capac-
ity of human neural retina is highly limited, one viable treatment 
option is cellular replacement. Retinal progenitor cells (RPC), isolat-
ed from the fetal retina, have been shown to form new functioning 
photoreceptors and restore retinal function following transplanta-
tion into retinal degenerative hosts. However, compared to mouse 
RPC, not much is known about the hRPC phenotype. The aim of this 
study was to comprehensively describe the phenotype of GMP-
manufactured hRPCs as a drug product for retinal degenerative 
disorders. Methods: hRPC were isolated from human neural retina 
at 18 week of gestational age and expanded under low-oxygen 
(3%) conditions up to passage 9. Karyotype analysis, immunocyto-
chemistry and flow cytometry analysis for stemness, eye field, neu-
ronal, proliferation and retinal cell markers were performed. Also, 
functional properties were investigated using calcium imaging and 
differentiation assay. Results: hRPC at passage 9 were found to have 
no chromosome abnormalities, and responded to L-glutamate, L-
citrate and NMDA-Glycine. Immunostaining found the presence of 
Sox2, Klf4, Recoverin, Otx2, Pax6, Ki67, PCNA, CyclinD1, b3 tubulin, 
NF200, Nestin, Vimentin, SSEA4, CD24, Crx, Nrl, CD73, PSA-NCAM, 
PTK7. We were unable to detect significant expression of mature 
photoreceptor markers such as Rhodopsin, Opsin Red/Green, 
Nr2e3, or Rod Outer Membrane. Also, we found hRPC to be nega-
tive for markers specific for neural stem cells (CD133, CD15), retinal 
pigment epithelia (RPE65), and glial progenitors (A2B5, CD38). 
However, upon differentiation in vitro we observed more than 50% 
of cells to express mature photoreceptor markers (Rhodopsin, 
Opsin Blue, Opsin Red/Green).Conclusions: The phenotype of hRPC 
may be used to compare different cell products to be prepared for 
transplantation. The presence of CD24 and CD73, found on mouse 
photoreceptor precursors, suggest the potential of this population 
to form rods and cones and PSA-NCAM expression is characteristic 
of cells able to integrate into host retina.

Poster Board Number: T-1002

HUMAN PLURIPOTENT STEM CELL DERIVED 
RETINAL PIGMENT EPITHELIUM CULTURE ON 
TRANSPLANTABLE BIOMEMRANE
Hiidenmaa, Hanna1, Subrizi, Astrid2, Ilmarinen, Tanja1, Yliperttula, 
Marjo3, Uusitalo, Hannu4, Urtti, Arto2, Skottman, Heli1

1BioMediTech, University of Tampere, Tampere, Finland, 2Centre for Drug 
Research, University of Helsinki, Helsinki, Finland, 3Division of Biopharmaceutics 
and Pharmacokinetics, University of Helsinki, Helsinki, Finland, 4Department of 
Eye, Ear, and Oral Diseases, University of Tampere, Tampere, Finland

Human embryonic stem cells (hESCs) are differentiated toward 
retinal pigment epithelium (RPE) in several laboratories aiming 
to treat degenerative diseases of the retina, and create an in vitro 
model of the human retina. Injected hESC-RPE cells have been 
shown to improve visual functions. However, in most of the studies 
hESC-RPE cell integration has been unsatisfactory and the cells 
have vanished in a few months after the injections. One reason 
for poor RPE survival could be aged or diseased basal lamina, the 

Bruch´s membrane. Here we report successful hESC-RPE growth on 
transplantable biomembrane, which could be used to enhance RPE 
integration and survival in the host tissue. We studied the growth 
and maturation of hESC-RPE on porous biomembrane fabricated 
from clinically accepted polyimide (PI). In addition, we studied the 
role of several extracellular matrix proteins and protein mixtures 
in supporting hESC-RPE attachment, growth, and maturation. 
Spontaneously differentiated pigmented cells were seeded on PI 
membranes with different coatings. The cell growth and pigmenta-
tion was analyzed weekly under microscope. After eight to twelve 
weeks of culture, the expression of RPE specific genes and proteins 
was analyzed. The tightness of the epithelium was evaluated by 
measuring transepithelial electrical resistance (TEER) and cell 
permeability of 6-carboxyfluorescein. Co-culture with rat retina 
explants was used to test the functionality of hESC-RPE. PI biomem-
brane alone without coating did not support hESC-RPE attachment 
or growth. Nonetheless, over half of the tested coatings improved 
cell attachment and RPE maturation. hESC-RPE cells were positive 
for common characteristics of native RPE cells, such as cuboidal 
morphology, pigmentation, gene and protein expression, and 
polarization. hESC-RPE cultured on coated PI membranes formed 
tight epithelium based on protein expression, TEER and permeabil-
ity values. In addition, hESC-RPE showed functionality by phagocy-
tosing photopigments of the rat retina. This study shows that ECM 
component coated PI membrane supports hESC-RPE culture and 
maturation and would be a potential scaffold for further hESC-RPE 
transplantation studies.

Poster Board Number: T-1003

DOWNREGULATION OF CANONICAL WNT 
SIGNALLING IN ADULT HUMAN MüLLER STEM 
CELLS LEADS TO EXPRESSION OF RGC MARKERS 
In vItro
Becker, Silke, Guo, Christina, Wong, Aaron J., Eastlake, Karen, 
Jayaram, Hari, Limb, G Astrid
Ocular Biology & Therapeutics, UCL Institute of Ophthalmology and Moorfields 
Eye Hospital, London, United Kingdom

Background: Müller glia cells with stem cell characteristics have 
been shown to differentiate into various types of retinal neurons 
in the lower vertebrate retina. Although these cells have been 
identified in the adult human retina, they are unable to repair 
retinal damage in situ. However, human Müller stem cells (MSC) 
have been shown to differentiate towards retinal neural pheno-
types including retinal ganglion cells and photoreceptor precursors 
in vitro. Regulation of the Wnt signalling pathway has previously 
been shown to be critical for maintaining retinal stem cells as well 
as facilitating their proliferation and differentiation into retinal 
neurons during embryonic development. The role of Wnt signalling 
in human MSC for the maintenance of a stem cell phenotype and 
for their differentiation into retinal neurons is currently unknown. 
The present study aimed to determine the function of the canoni-
cal Wnt signalling pathway in human MSC and the effects of Wnt 
inhibition on the development of differentiation protocols towards 
retinal neural phenotypes. Methods: Expression of genes and pro-
teins of the canonical Wnt signalling pathway was examined using 
RT-PCR, western blotting and immunohistochemistry. Downregula-
tion of Wnt proteins was performed in cells cultured for 7 days in 
the presence of Dickkopf-1 (Dkk-1), an inhibitor of the canonical 
Wnt pathway. For RT-PCR experiments total RNA was extracted, 
reverse transcribed and PCR was performed. PCR products were 
analysed by gel electrophoresis and quantified by densitometry. 
For western blotting experiments total protein was extracted, run 
on SDS-PAGE and protein expression was detected with specific 
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primary antibodies. Cells treated or untreated with Dkk-1 were 
examined for their expression of markers of retinal ganglion cells, 
Wnt 2B and β-catenin using immunohistochemistry and confocal 
microscopy.Results: Various components of the Wnt pathway, such 
as Wnt5B, FZD1, FZD4, FZD7, β-catenin and LEF1 were shown to be 
expressed by MSC. Conversely mRNA for Wnt3a and FZD5 was not 
detected. High levels of β-catenin were localized in the nuclei and 
cytoplasm of most cells examined. Downregulation of the canoni-
cal Wnt pathway using Dkk-1, greatly attenuated the expression 
of β-catenin and Wnt2B. Treatment with Dkk-1 also resulted in a 
marked reduction in proliferating cells as determined by positive 
staining for the proliferative marker Ki-67. Importantly, the expres-
sion of proteins typically expressed in retinal ganglion cells was 
augmented in MSC treated with Dkk-1, as shown by RT-PCR and 
western blotting. In particular, the ganglion cell markers Isl-1, HUD 
and Brn3b were significantly increased in MSC following inhibition 
of the Wnt pathway. Conclusions: The study showed that various 
components of the Wnt pathway are expressed in human MSC and 
suggests that constitutive activity of the canonical Wnt pathway 
may promote the proliferation of undifferentiated Müller stem cells. 
Conversely, inhibition of the canonical Wnt pathway attenuated cell 
proliferation and induced differentiation of Müller glia cells towards 
retinal neuronal phenotype as judged by their increased expres-
sion of retinal ganglion cell markers. Inhibition of the canonical Wnt 
pathway in human Müller stem cells may prove to be an important 
tool for the development of cell populations enriched in retinal 
neurons and may be valuable for the development of retinal cell 
transplantation strategies in the treatment of retinal degenerative 
diseases.

Poster Board Number: T-1004

NEUROPROTECTIVE EFFECTS OF HUMAN 
NEURONAL PROGENITOR CELLS EXPRESSING 
IGF-1 AND IGFBPL-1 ON MODELS OF RETINAL 
GANGLION CELL LOSS
Ma, Jie1, Guo, Chenying1, Chen, Dong Feng1, Chen, Guochun2, Cyr, 
Desirée1, Lashkari, Kameran1

1Schepens Eye Research Institute, Boston, MA, USA, 2The Second Xiangya 
Hospital, Central South University, Changsha, China

We have recently reported that neural progenitor cells isolate from 
human persistent fetal vasculature (NPPFV) can differentiate into 
retinal neurons and specifically, retinal ganglion-like cells (RGC) 
after transplantation into the mouse vitreous.1 Immunostain-
ing indicated that the NPPFV cells penetrated the inner retina 
and integrated with the host inner nerve (plexiform) fiber layer. 
NPPFVs were also transplanted into a mouse model of pigmentary 
glaucoma (DBA/2J), in which there is progressive and complete 
loss of host RGCs. Interestingly, host RGCs that were in apposition 
to NPPFVs survived this harsh ocular hypertensive environment 
while other RGCs underwent apoptosis. Based on these and other 
in vitro observations we hypothesized that NPPFVs confer a relative 
degree of neuroprotection to host RGCs through secretion of a 
known neuroprotective factor, insulin-like growth factor-1 (IGF-1) 
and its binding protein, IGFBPL-1. It has been shown that both fac-
tors can significantly enhance axon growth of RGCs and enhance 
their survival in vitro. To enhance the neuroprotective effects of 
NPPFVs we questioned whether increased production and secre-
tion of IGF-1 and IGFBPL-1 could confer more global neuroprotec-
tion against stress-induced RGC loss. IGF-1 and IGFBPL-1 cDNAs 
were cloned into a plasmid carrying a fluorescence reporter gene 
to generate fluorescent fusion proteins. Plasmid encoding IGF-1 
or IGFBPL-1 gene was constructed and spliced into pJ603-neo 
vectors expressing a red (RFP, TD-tomato) or green (GFP) fluores-

cent protein, respectively. Cells were transfected by electropora-
tion using one or both vectors and examined under fluorescence 
microscopy. Transfected cells were enriched by antibiotic selection 
and subjected to RT-qPCR and ELISA for quantitation of IGF-1 and 
IGFBPL-1 expression. Transfected cells, NPPFVIGF-1, NPPFVIGFBLP-1 
and NPPFVIGF-1/GFBLP-1 were studied under a co-culture condi-
tion with RGCs and evaluated for neuronal morphology, axonal 
growth and apoptosis. Double transfection of these genes yielded 
significantly increase production of IGF-1 and IGFBPL-1 (15.8 fold 
vs. 3.7 for naïve NPPFVs in combination). ELISA also indicated that 
transfected NPPFVs secreted both gene products in culture. In co-
culture condition, transfected NPPFV cells improved morphology of 
resident RGCs and decreased apoptotic signals. Our data indicate 
that neuroprotective genes such as IGF-1 and its binding protein, 
IGFBPL-1 could be successfully transfected and expressed into 
neuronal progenitor cells such as NPPFVs. Expression of these pro-
teins improves neuronal morphology, axonal growth and survival 
of RGCs. Overall, NPPFVs expressing neuroprotective transgenes 
may be good candidate cells for transplantation of the inner retinal 
to confer increased neuroprotection to host RGCs under disease 
conditions. 1 Cell Transplantation, in press, 2012. Corresponding 
author: Lashkari, Kameran

Poster Board Number: T-1005

HISTONE MARKS PREDICT CELL PLASTICITY 
OF THE ADULT HUMAN RETINAL PIGMENT 
EPITHELIUM
Blenkinsop, Timothy A .1, Rada Iglesias, Alvaro2, Charniga, Carol1, 
Wysocka, Joanna2, Temple, Sally1

1Neural Stem Cell Institute, Regenerative Research Foundation, Rensselaer, NY, 
USA, 2Developmental Biology, Stanford University, Stanford, CA, USA

Retinal pigment epithelial (RPE) cells are one of the few cell types 
well recognized to change fate in lower vertebrates. We recently 
showed that adult human RPE contains a minor sub-population 
of cells that can be activated into self-renewing multipotent stem 
cells. These RPESCs can be derived from donors as old as 99 years, 
and can differentiate down RPE, neural or mesenchymal lineages 
using appropriate differentiation media. Addressing whether the 
observation of mesenchymal fates was due to the multipotency of 
the RPE cells or to a contaminating cell type, for example MSCs, in 
the cultures was critical. Therefore, we demonstrated that single, 
cloned RPE cells exhibit this ability, irrefutably demonstrating that 
they are multipotent cells. We therefore sought to understand the 
basis for this observed plasticity. Histone marks at promoter and 
enhancer sites can reveal both genes that are actively being tran-
scribed - i.e. active, and genes that are poised - i.e. currently inac-
tive, but can be activated by under appropriate conditions. Recent-
ly, the histone H3K27me3 and H3K4me3 marks has been shown to 
be concomitantly enriched in so called bivalent promoter regions, 
which in human embryonic stem cells (hESCs) are thought to poise 
developmental genes for subsequent activation. Similarly, distal 
enhancers in hESC are enriched in either H3K27ac or H3K27me3, 
depending if such regulatory elements control transcriptionally 
active or poised genes, respectively. Therefore, we hypothesized 
that the combination of histone marks at promoter and enhancer 
regions could predict poised genes in RPE that can become active 
in response to stimuli and that could explain RPE plasticity. We 
cultured human retinal pigment epithelium into polarized layers 
and verified their terminal differentiation throuh transepithelial 
resistance (TER) in Ω.cm2. These monolayers expressed TER of > 
200Ω.cm2 similar to native RPE. We also confirmed their identity 
immunohistochemically, by quantitative PCR, and using a phagocy-
tosis assay. We then conducted H3K27ac, H3K27me3, H3K4me3 and 
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H3K4me1 chromatin immunoprecipitation-sequencing (ChIP-seq) 
on adult human RPE monolayers. We found that RPE specific genes 
possess H3K27ac and H3K4me3 marks at their promoter regions, 
whereas the genes we have found to increase expression during 
differentiation of RPE, for example RUNX2 during osteogenic differ-
entiation, display a bivalent promoter enriched in both H3K27me3 
and H3K4me3. In addition, we identified a large number of putative 
enhancer elements, whose relevance and specificity are currently 
being evaluated. These results suggest that poised promoter and 
enhancer signatures may facilitate understanding of the molecular 
basis of RPESC plasticity.

Poster Board Number: T-1006

RETINAL TRANSPLANTATION OF 
PHOTORECEPTOR PRECURSORS DERIVED FROM 
MOUSE EMBRYONIC STEM CELLS UNDER HYPOXIC 
CONDITIONS IMPROVED THE EFFICIENCY OF 
DIFFERENTIATION
Garita-Hernandez, Marcela1, Díaz-Corrales, Francisco1, Lukovic, 
Dunja1, Gonzalez-Guede, Irene1, Massalini, Simone1, Díez-Llobet, 
Andrea1, Erceg, Slaven2, Bhattacharya, Shom S.2
1Cell Therapy and Regenerative Medicine, Cabimer, Seville, Spain, 2Cell Therapy 
and Regenerative Medicine, Cabimer, Medical Genome Project, Seville, Spain

Retinal dystrophies such as Retinitis pigmentosa (RP) and age-
related macular degeneration (AMD) are among the leading causes 
of permanent blindness and are characterized by the progressive 
dysfunction and death of the light sensing photoreceptor cells of 
the retina. Due to the limited intrinsic capacity of the mammalian 
retina to regenerate, the use of embryonic stem cells (ESC) as an 
unlimited source to replenish the lost cells has represented a main 
objective for the scientific community. Despite great advances in 
the field of differentiation of ESC towards photoreceptors in the 
recent years, few drawbacks remain unresolved. Such as, efficiency, 
purity of the population and the constant worry that once differen-
tiated, cells would not be able to integrate into the host retina. We 
have designed a new protocol to differentiate mouse ESC (mESC), 
involving the control of the microenvironment, particularly the oxy-
gen tension of the retinal niche-specific conditions, as well as the 
manipulation of key signaling pathways involved during normal 
retinal development. We have observed that hypoxia not only in-
creases the efficiency of differentiation towards photoreceptors, in 
terms of the number of Rhodopsin/Recoverin and Opsin-S positive 
cells but it also improves the modeling of retinogenesis by decreas-
ing the time necessary to acquire each specific retinal phenotype 
in vitro. Specific transcription factors associated with each stage of 
retinal differentiation such as eye field (Rax, Six3), optic cup (Pax6, 
Mitf, Chx10), photoreceptor precursors (Nrl, Crx) and even mature 
photoreceptors (Rhodopsin, Recoverin and Opsin-S) were upregu-
lated earlier and their levels of expression were significantly higher 
than those reached under normoxic conditions as determined by 
qPCR. Immunofluorescence analysis also confirmed a significant 
higher yield of positive cells for Rax, Crx, Opsin-S, and Rhodopsin/
Recoverin positive cells derived under hypoxia. Furthermore, dif-
ferentiation of mESC cells following our protocol under hypoxia 
retained a higher proliferative capacity in vitro and when photo-
receptor precursors were transplanted in the subretinal space of 
wild type mice they differentiated mainly towards Recoverin/Rho-
dopsin positive cells, migrated and integrated into the host retina 
and in some cases acquired the morphology of mature rods with 
formation of structures suggesting outer segments. We believe our 
results support the hypothesis that hypoxia is necessary to induce a 
higher efficiency of differentiation of embryonic stem cells towards 

retinal phenotypes. Purification of these specific retinal progeni-
tors will allow us to define conditions to expand a homogenous 
population that could be further differentiated into fully mature 
photoreceptors

Poster Board Number: T-1007

EXPLORING THE USE OF HUMAN VERY SMALL 
EMBRYONIC-LIKE STEM CELLS (VSELS) ISOLATED 
FROM ADULT PERIPHERAL BLOOD FOR THERAPY 
OF DRY AGE-RELATED MACULAR DEGENERATION 
(AMD)
Eminli, Sarah1, Jiang, Caihui2, Chen, Guochun2, Baranov, Petr2, Cyr, 
Desiree2, Leary, Elizabeth1, Yavanian, Gregory1, Hall, Sean1, Jiang, 
Yajuan1, Marasco, Wayne A.3, O’Neill, David W.1, Lashkari, Kameran2, 
Young, Michael J.2
1NeoStem Inc., Cambridge, MA, USA, 2Schepens Eye Research Institute, 
Massachusetts Eye & Ear, Harvard Medical School, Boston, MA, USA, 3Dana 
Farber Cancer Institute, Harvard Medical School, Boston, MA, USA

Age-related macular degeneration (AMD) is one of the leading 
causes of incurable blindness in the western world. More than 7 
million people in the United States suffer from AMD, and over 2 
million over age 50 have progressed to the late stage of the disease, 
with drastic vision impairment or permanent loss of vision. Atro-
phic (dry) AMD, the most prevalent form, accounts for 90% of all 
cases, and is characterized by the progressive deposition of debris 
underneath the retinal pigment epithelium (RPE) layer, a highly 
specialized tissue that supports, protects and nurtures the light 
sensitive photoreceptors of the outer neural retina, leading to their 
degeneration. End stage AMD occurs when the RPE completely 
degenerates, with associated loss of photoreceptors and the under-
lying capillary layer called choriocapillaris. Cell transplantation (RPE, 
photoreceptor precursors or cells with neuroprotective abilities) 
could be used to restore sight in advanced AMD by replenish-
ing the subretinal anatomy and re-establishing the functional 
relationship between RPE and photoreceptors. Recently, Very Small 
Embryonic-like Stem cells (VSELs) have been identified in human 
bone marrow and in adult peripheral blood. Human VSELs are 
populations of small (5 to 9 μm) Lin-, CD45- cells that can express 
CD133, CD34, CXCR4, as well as high levels of markers character-
istic of embryonic stem cells such as Oct-4 and Nanog. To explore 
the regenerative potential of VSELs in the retina, we transplanted 
PKH26-labeled enriched human VSELs into the mouse eye -- both 
by injecting the cells into the vitreous space of immunodeficient 
mice, and by injecting the cells subretinally in a SCID immunodefi-
cient mouse model of retinal detachment. We assessed the ability 
of human VSELs to engraft, survive and differentiate into retinal or 
neuroectodermal cells in the mouse retina. At both 2 and 4 weeks 
after transplantation the subretinally and intravitreally injected 
human VSELs were able to engraft, survive and migrate within the 
retina. Furthermore, subsequent immunohistochemistry analysis 
revealed that the subretinally transplanted cells were able to dif-
ferentiate and express markers of retinal stem and developing pro-
genitor cells such as Nestin and PAX6, markers of neuro-ectodermal 
cells such as MAP2 and beta-3-tubulin, and the early photoreceptor 
marker, recoverin. These studies indicate that human VSELs can 
engraft, migrate and differentiate along the retinal lineage. These 
observations warrant further investigation to evaluate the potential 
role of these cells to treat AMD.
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FUNCTIONAL TISSUE ENGINEERED CORNEAL 
ENDOTHELIUM DERIVED FROM MOUSE CORNEAL 
STROMA STEM CELLS
Hatou, Shin1, Yoshida, Satoru1, Higa, Kazunari2, Miyashita, 
Hideyuki1, Tsubota, Kazuo1, Shimmura, Shigeto1

1Department of Ophthalmology, Keio University School of Medicine, Tokyo, 
Japan, 2Department of Ophthalmology, Tokyo Dental College Ichikawa General 
Hospital, Ichikawa, Japan

Purpose: Corneal endothelial dysfunction remains a common 
indication for keratoplasty, accounting for half of the total num-
ber of such procedures. Corneal endothelium as well as corneal 
stroma originates from the neural crest. We previously reported the 
isolation of Cornea-derived Precursors (COPs), which have charac-
teristics of multipotent neural crest-derived stem cells, from mouse 
corneal stroma. In this presentation, we report tissue engineered 
corneal endothelium (TECE) derived from COPs. Methods: We 
cultured COPs from mouse corneal stroma in the specific endothe-
lium-inducing medium including retinoic acid, glycogen synthase 
kinase 3-beta inhibitor, and TGF beta-2 for one week to induce 
TECE. Quantitative RT-PCR was performed to detect markers char-
acterizing corneal endothelium (Na,K-ATPase α1-subunit, carbonic 
anhydrase, Na,HCO3 co-transporter, collagen IV, collagen VIII, and 
Pitx2). The pump function attributable to Na,K-ATPase activity of 
TECE was measured with an Ussing chamber, and compared with 
that of primary cultured mouse corneal endothelial cells (mCE) and 
3T3 cells. Transplantation of TECE sheets into rabbit cornea was 
performed to evaluate in vivo TECE pump function. Results: After 
one week culture, hexagonal mosaic pattern monolayer TECE was 
obtained from COPs. Quantitative RT-PCR revealed significant in-
creases of the expressions of all of the above markers. Na,K-ATPase 
pump activity of TECE (198.4μA/cm2) was significantly higher than 
COPs (15.2μA/cm2) and 3T3 (40.8μA/cm2) cells, and 1.7-fold higher 
than cultured mouse corneal endothelial cells (116.3μA/cm2). TECE 
transplanted into rabbit corneas maintained transparency and 
corneal thickness (497.5±104.9μm), whereas control corneas with-
out TECE showed marked edema and increased corneal thickness 
(1105.8±165.9μm). Conclusions: We successfully derived TECE from 
mouse corneal stromal cells (COPs), which has equal pump function 
with mCE in vitro and in vivo.

Poster Board Number: T-1009

CD44 MEDIATES THE POST-TRANSPLANT 
SURVIVAL OF ADULT MOUSE RETINAL STEM CELL-
DERIVED ROD PHOTORECEPTORS
Ballios, Brian G ., Clarke, Laura, Shoichet, Molly S., van der Kooy, 
Derek
Univ of Toronto, Toronto, ON, Canada

Adult retinal stem cells (RSCs) derived from the ciliary epithelium 
of mice can give rise to all retinal cell types. RSC-derived photore-
ceptors have demonstrated functional recovery in mouse models 
of disease. The potential of RSC-derived rods in adult mouse 
transplantation models has been limited by poor cell distribu-
tion, survival and integration into host tissue. An injectable and 
biodegradable hydrogel blend of hyaluronan and methylcellulose 
(HAMC) has shown promise in overcoming the cell distribution 
barrier. Here we report a mechanism through which HAMC directly 
supports the survival and integration of post-mitotic RSC-derived 
rods in vitro and in vivo. RSC-derived rods were pre-differentiated 
on laminin substrate in the presence of taurine/retinoic acid, which 
increases the percentage of rods differentiating in clonal mouse 

and human RSC colonies to over 95% of the population. Survival 
was assessed with ethidium homodimer and phenotype by im-
munocytochemical (ICC) staining for rhodopsin, Pax6 and RPE65. 
RSC-derived rods were harvested at various pre-differentiation time 
points and injected in a vehicle of either HAMC or saline (control) 
subretinally into adult mice. Cell distribution in host tissue was 
analyzed 3 weeks post-transplantation among neural retina, sub-
retinal space, and retinal pigment epithelium (RPE) in the HAMC vs. 
saline vehicles, with or without addition of the glial-specific toxin 
DL-alpha-aminoadipic acid (AAA). Highest levels of cell survival/
integration in neural retina were observed with the transplantation 
of early post-mitotic RSC-derived rods in HAMC+AAA. Post-mitotic 
RSC-derived rod photoreceptors showed significantly improved in 
vitro survival in HAMC compared to media alone. ICC and Q-PCR 
analysis revealed the expression of the hyaluronan receptor CD44 
on RSC-derived rods. The binding of HA to CD44 on other cell types 
is known to influence cellular migration and survival. CD44-/- RSC-
derived rods did not exhibit the pro-survival effect seen with HA-
containing mixtures in vitro, demonstrating the specificity of this 
interaction. The enhanced survival and neural retinal integration of 
wild-type RSC-derived rods after transplantation in HAMC+AAA is 
lost with transplantation of CD44-/- RSC-derived rods. Our results 
suggest that HAMC directly promotes RSC-derived rod survival in 
vitro and in vivo through the CD44 receptor.

Poster Board Number: T-1010

CANONICAL WNT SIGNALING DETERMINES 
TUMORIGENICITY AND FUNCTION OF 
TRANSPLANTED ESC-DERIVED RETINAL 
PROGENITORS
Cui, Lu1, Guan, Yuan2, Xu, Guo-Tong2, Jin, Ying1

1Institute of Health Sciences, Shanghai, China, 2Tongji University School of 
Medicine, Shanghai, China

Tumor formation constitutes a major obstacle to the clinical appli-
cation of embryonic stem cells (ESCs). Here, we report that further 
differentiation of ESC-derived neural progenitors into retinal pro-
genitor cells (ESC-RPCs) completely eliminates teratomas in ocular 
transplantation. However, tumor-like neural overgrowth occurs in 
61% of transplanted eyes. Inhibition of Wnt signaling by DKK1 pro-
motes the commitment of ESC-RPCs to more mature retinal cells 
and reduces the occurrence of tumor-like neural overgrowth to 3%. 
DKK1-treated ESC-RPCs efficiently integrate to the host retina, form 
synaptic connections and restore visual function. Mechanistically, 
canonical Wnt signaling effector Tcf1 directly activates Sox2 and 
Nestin expression. Silencing Sox2 or Nestin produces phenotypes 
resembling to those of DKK1 treatment. Furthermore, Tcf1, Sox2 
and Nestin are highly expressed in the early retinal development 
and retinoblastoma. Collectively, this study demonstrates for the 
first time the pivotal role of Wnt signaling and the Tcf1/β-catenin-
Sox2-Nestin cascade in controlling tumorigenicity and the thera-
peutic effect of transplanted ESC-derived progenitors.



5

Detailed Program and Abstracts — Thursday, June 14

www.isscr.org/2012 Thursday Poster Book

Poster Board Number: T-1011

PHOTORECEPTORS REINITIATE THE CELL CYCLE 
MACHINERY DURING DEGENERATION
Arsenijevic, Yvan1, Chen, Danian2, Bremner, Rod2, Ekström, Per3, 
van Lohuizen, Maarten4, Tanger, Helen4, Zencak, Dusan1, Schouwey, 
Karine1

1Ophthalmology, University of Lausanne, Lausanne, Switzerland, 2Genetics 
and Development Division, Toronto Western Research Institute, University 
Health Network, University of Toronto, Toronto, ON, Canada, 3Division of 
Ophthalmology, Departement of Clinical Sciences, University of Lund, Lund, 
Sweden, 4Division of Molecular Genetics, Netherlands Cancer Institute and The 
Centre of Biomedical Genetics, Amsterdam, Netherlands

Recent data concerning post-mitotic neurons show the reactiva-
tion of cell cycle proteins during the process of cell death in several 
neurodegenerative diseases. We asked whether the control of this 
cell cycle protein expression may share some common features 
with the regulation of neural stem cell proliferation. We investigat-
ed the retina of Rd1 mice, a model of retinitis pigmentosa, with rod 
function defects, widely used to study photoreceptor loss. We used 
different knockout mouse models to reveal whether proteins in-
volved in the cell cycle regulation are responsible for photoreceptor 
loss in the Rd1 mouse. Histological and electroretinogram analyses 
were performed to evaluate the retina integrity. At P12, an early 
stage of the disease, Rd1 mice displayed an increased expression of 
Cdk4 and Cdk2, as well as their target, phosphorylated-Rb among 
photoreceptor nuclei. Genetic and pharmacological interferences 
with cell cycle protein activities extended photoreceptor survival 
both in vitro and in vivo, but transiently. Interestingly, we observed 
that at P12, the polycomb group protein Bmi1 was expressed in 
virtually all the nuclei in the inner and outer nuclear layer of both 
wild-type (WT) and Rd1 mice. Bmi1 promotes cell cycle progression 
via the repression of tumor suppressor genes through epigenetic 
modifications. We reasoned that Bmi1 deletion could impede the 
Cdk reactivation that characterizes neuronal apoptosis and may 
therefore delay retinal degeneration. We compared the histology 
of WT, Rd1 and Rd1;Bmi1-/- and observed the presence of 7 rows of 
photoreceptors in Rd1;Bmi1-/- mice at P33, while Rd1 littermates 
displayed a single scattered row of photoreceptors. ERG record-
ings revealed the ability of Rd1;Bmi1-/- retinas to respond to light 
stimuli (cone response). Cdk4 activity and cell death were strongly 
decreased in Rd1;Bmi1-/- mice, respectively by 70% and 50% 
as compared to Rd1 littermates. Both rods and cones were well 
preserved in the Rd1;Bmi1-/- retinas. In conclusion, our data show 
for the first time a mechanism of retina degeneration involving a 
reactivation of the cell cycle that precedes photoreceptor death. 
Moreover, Bmi1, known to play a key role in the control of neural 
stem cell renewal, appears also to have a permissive action on 
neurons to allow cell cycle entry and progression until the S-phase. 
The dissection of such mechanisms may help to understand cues 
controlling cell regeneration versus cell death.

Poster Board Number: T-1012

STARGARDT’S DISEASE: TOWARD AN In vItro 
MODEL OF THE MACULAR DYSTROPHY .
Lagarkova, Maria1, Maximov, Vadim2, Chestkov, Ilya2, Kiselev, 
Sergey1

1Vavilov Institute of General Genetics, Moscow, Russian Federation, 2NRC 
“Kurchatov Institute”, Moscow, Russian Federation

Stargardt’s disease is a genetic autosomal-recessive disorder with 
the prevalence rate 1 in 8-10 thousand people. The hereditary 
disease leads to loss of central vision starting from first or second 
decades of life due to a macular degeneration. One of clinical 

manifestations of the condition is presence of lipofuscin granules 
- yellowish autofluorescent flecks containing A2E and its derivates. 
These components are toxic and their accumulation is believed 
to result in death of retinal pigment epithelium (RPE) cells and 
consequent loss of photoreceptors. Mutations of ABCA4/ABCR are 
accountable for most cases of Stargardt’s macular dystrophy. The 
ABCA4 transporter defects impair 11-cis-retinal cycle (visual cycle) 
causing the accelerated accumulation of A2E and its derivates. 
Noteworthy, A2E and its derivates accumulation occurs also in 
other diseases including age-related macular dystrophy and gradu-
ally develops during lifetime of healthy people. Therefore, signifi-
cance of development of Stargardt’s disease in vitro model, which 
is the purpose of our study, goes beyond studying of mechanisms 
of and developing treatments for the particular macular dystro-
phy. Obtaining of the in vitro model will also facilitate study some 
other macular degeneration diseases and normal aging process in 
human eyes. We have successfully obtained and characterized in-
duced pluripotent stem (iPS) cells from skin fibroblasts of 2 siblings 
with Stargardt’s disease. We developed a robust protocol for in vitro 
differentiation of hESCs and iPSCs into three-dimensional struc-
tures histologically and molecularly similar to developing retina. Us-
ing 3-step differentiation protocol combining 2D and 3D cultivation 
of differentiating hESCs and iPSs we induced “eye-like” structures 
containing neural retina surrounded by retinal pigmented epithe-
lium layer. Histological, immunochemical, and PCR analysis dem-
onstrated that “3D eye-like” structures derived from hESCs, iPSCs 
from normal donors and patients with Stargardt’s disease closely 
reminded flatten pattern of natural eye development. No evidence 
has been published for the existence of the visual cycle in culture of 
human retinal cells. This cycle implies contact and proper function-
al interaction between photoreceptors and RPE cells. Since defects 
in the 11-cis-retinal cycle lead to the pathology then obtaining of 
retinal cells culture, where the visual cycle occurs, is one of the most 
important steps in developing in vitro model of Stargardt’s disease. 
We are currently addressing the question whether the 11-cis-retinal 
cycle can be observed in our cultures of retinal cells.

Poster Board Number: T-1013

ROLE OF GLAST-POSITIVE GLIAL CELLS DURING 
PHOTORECEPTOR DEVELOPMENT
Decembrini, Sarah, Arsenijevic, Yvan
Unit of Gene Therapy & Stem Cell Biology, UNIL Universite de Lausanne, 
Lausanne, Switzerland

Taking advantage of two transgenic mouse lines, glast.dsRed and 
crx.gfp, that express fluorescent proteins in glial and photorecep-
tor cells respectively, we investigate the role of glast-positive glial 
cells (GPCs) in the survival/differentiation/proliferation of age-
matched and aged photoreceptor cells. Primary retinal cells were 
isolated from newborn transgenic mouse retina (glast.dsRed::crx.
gfp) at postnatal day (P0/P1) and propagated in defined medium 
containing epidermal growth factor (EGF) and fibroblast growth 
factor 2 (bFGF). By flow-sorting another population of pure GPCs 
was purified. Both populations were expanded and analyzed for 
the presence of specific retinal cell markers. Notably, the primary 
cell culture collected from the glast.dsRed::crx.gfp transgenic line 
showed a conspicuous presence of immature photoreceptors 
growing on top of GPCs. In order to reveal the role of such cells in 
the survival/differentiation/proliferation of photoreceptors we set 
up in vitro cultures of retina-derived cells that allowed long-term 
time-lapse recordings charting every cell division, death and dif-
ferentiation event. To assess the regenerative potential of cultured 
GPCs, we challenged them with compounds mimicking retinal de-
generation (NMU, NMDA, Zaprinast). Moreover, in order to evaluate 
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the ex-vivo capability of GPCs to generate/regenerate photorecep-
tors, we set up a time-lapse video of glast.dsRed::crx.gfp-positive 
retinal explants in wt or degenerating conditions at different 
developmental stages. Mass spectrometry (MS), immunostainings 
and other molecular approaches were performed to reveal adhe-
sion molecules involved in the relationship between glial cells and 
photoreceptors. Both primary cell lines were highly homogenous, 
with an elongated morphology and the majority expressed Müller 
glia markers (MG) such as glast, blbp, glt-1, vimentin, glutamine 
synthetase (GS), GFAP, cd44, mash1 and markers of reactive Müller 
glia such as nestin, pax6. Conversely, none of them were found 
positive for retinal neuron markers like tuj1, otx2, recoverin.Primary 
cultures of GPCs show the incapability of glial cells to give rise to 
photoreceptors in both wild type or degenerative environment. 
Furthermore, primary cultures of pure GPCs challenged with dif-
ferent compounds did not highlight the production of new glial 
cell-derived photoreceptors. Nonetheless, GPCs support photore-
ceptor survival for more than 30 days. Retinal explants treated with 
compounds causing retinal degeneration in vivo, show interesting 
results that are still under analysis. Adhesion molecules involved 
in the contact between photoreceptors and glial cells are under 
investigation. In conclusion, primary glial cell cultures collected at 
P1/P0 do not give rise to photoreceptor cells in wt or degenerative 
conditions at least in vitro. Their role in ex-vivo and in-vivo experi-
ments in both wt or degenerative conditions are still under further 
investigations. Presently, data obtained in culture strongly suggest 
that glial cells control the survival of photoreceptor cells.

Poster Board Number: T-1014

EVALUATION OF CROSS-LINKING TIME 
FOR CARBODIIMIDE MODIFIED AMNIOTIC 
MEMBRANES ON LIMBAL EPITHELIAL CELL 
CULTURE CHARACTERISTICS
Lai, Jui-Yang1, Ma, Hui-Kang2

1Institute of Biochemical and Biomedical Engineering, Chang Gung University, 
Taoyuan, Taiwan, 2Department of Ophthalmology, Chang Gung Memorial 
Hospital, Taoyuan, Taiwan

Purpose: This study aims to investigate the effect of cross-linking 
time for carbodiimide modified amniotic membrane (AM) on limbal 
epithelial cell (LEC) culture characteristics. Methods: The AM was 
chemically cross-linked with 1-ethyl-3-(3-dimethyl aminopropyl) 
carbodiimide hydrochloride (EDC)/N-hydroxysuccinimide (NHS) for 
a variety of time periods in the range of 1-48 h. Ninhydrin assays 
and mechanical tests were used to determine the extent of cross-
linking. In addition, the degradability was studied by incubating the 
AM at 37°C in balanced salt solution containing collagenase. After 
cultivation on various cross-linked AM samples, the human LECs 
were analyzed for their proliferation and gene expressions. Results: 
The results of ninhydrin assays and mechanical tests showed that 
an increase in the cross-linking time may lead to the increase in 
the cross-linking degree of chemically modified AM. After treat-
ment with EDC/NHS for 48 h, the samples had strong mechanical 
strength and exhibited good degradation resistance, indicating 
that these biological tissue materials could provide stable support 
for LEC growth. It was found that the cells on the AM modified 
with carbodiimide chemistry for a longer time expanded rapidly 
and expressed higher levels of p63 and ABCG2. Conclusions: The 
present study suggests that the cross-linking time has a profound 
influence on the performance of carbodiimide modified AM for LEC 
cultivation.

Poster Board Number: T-1015

DEVELOPMENT OF PATIENT SPECIFIC IPS CELLS 
IN ORDER TO MODEL LEBER CONGENITAL 
AMAUROSIS DISEASE
Lukovic, Dunja1, Erceg, Slaven1, Kamenarova, Kunka1, Diez, 
Andrea1, Valdés, Lourdes1, Massalini, Simone1, Ayuso, Carmen2, 
Bhattacharya, Shomi S.1
1CABIMER, Seville, Spain, 2Fundación Jimenez Diáz, Madrid, Spain

Retinitis pigmentosa (RP) and Leber Congenital Amaurosis (LCA), 
a genetically heterogeneous group of diseases, together with 
age-related macular degeneration (AMD) are the leading causes of 
permanent blindness characterized by progressive degeneration of 
photoreceptors and pigment epithelial cells of the retina. The aim 
of this study is to develop retinal progenitors from patients-own 
somatic cells that will serve as an experimental model of the dis-
ease and eventually applied in clinical therapy to reverse blindness. 
Patients’ dermal fibroblasts, obtained by punch biopsy, have been 
selected as a source of retinal progenitors. The fibroblasts were de-
differentiated into a pluripotent stage (human induced pluripotent 
stem, hiPS, cells) by retroviral particles producing hNANOG, hOCT4, 
hSOX2, hKLF4 and hc-Myc produced in HEK293T cells. The colonies 
were propagated and characterized for pluripotency imunocyto-
chemicaly and by RT-PCR. The identity of the derived iPS cells was 
confirmed by fingerprinting. Early-onset RP patients’ fibroblasts 
with mutations in CRB1 (W822STOP/C948T) and RDH12 (T49M) 
genes were reprogrammed into hiPS cells. 21 days after transduc-
tion colonies with the morphology similar to embryonic stem cells 
begun to appear. The colonies were similar to healthy patient hiPS 
colonies as characterized for pluripotency by immunocytochem-
istry and RT-PCR. We successfully generated RP patient-specific 
iPS cell lines and characterized them for pluripotency. These cells 
are being submitted to the differentiation protocol to generate 
fotoreceptor and retinal pigment epithelial cells. The use of patient 
derived iPS cells will help to elucidate the pathogenic mechanism 
caused by the mutations in CRB1 and RDH12 genes.

Neural Cells
Poster Board Number: T-1016

CTX HUMAN NEURAL STEM CELL (HNSC) THERAPY 
FOR ISCHEMIC STROKE PATIENTS: PISCES - A 
CLINICAL SAFETY TRIAL
Kalladka, Dheeraj1, Sinden, John2, Pollock, Kenny2, McLean, John3, 
Santosh, Celestine3, Muir, Keith W.1
1Institute of Neuroscience & Psychology, University of Glasgow, Glasgow, United 
Kingdom, 2ReNeuron Ltd., Surrey, United Kingdom, 3Neuroradiology, NHS 
Greater Glasgow and Clyde, Glasgow, United Kingdom

Background: The hNSC line CTX0E03 was clonally derived from 
early expansion of fetal cortical hNSCs following retroviral insertion 
of a c-mycERTAM fusion gene that permits controlled expansion 
in the presence of growth factors and 4-hydroxytamoxifen. The 
CTX0E03 cell line has been banked and is used in the GMP (Good 
Manufacturing Practice) manufacture of CTX Drug Product (DP) 
currently in clinical development. Preclinical studies with CTX DP 
in MCAo (Middle Cerebral Artery Occlusion) rat stroke models have 
shown dose-related behavioral recovery in sensorimotor function 
and evidence of cell survival, limited migration, angiogenesis & 
endogenous neurogenesis. In the PISCES trial we aim to investigate 
the safety profile of intra-cerebral implantation of CTX DP; a sec-
ondary aim is to explore indices of change in neurological function 
as a result of cell treatment. Methods: We undertook an open label, 
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ascending dose, Phase I clinical trial in 12 male patients with stable 
neurological deficit & disability resulting from ischemic stroke 
affecting the basal ganglia or white matter 6 months to 5 years pre-
viously. Four groups of 3 patients receive 2, 5, 10 & 20 million cells 
respectively, implanted in the ipsilateral putamen by stereotaxic 
injection. The two year follow-up includes a range of neurological 
function tests as well as general clinical & longitudinal radiological 
data (3T MRI, fMRI, DTI, MRS) to identify potential biomarkers of 
change in neurological function. FMRI data collection pre & post 
cell implantation is based on a block design of hand grasp-release 
task that is visually cued at 0.25Hz. All patients will be followed up 
for 10 years and give consent for post-mortem brain examination. 
Results: Up to January 2012, five male subjects had been implanted 
with CTX0E03 [2 million (n=3) & 5 million (n=2) cells] with follow up 
between 2 and 14 months. Mean age was 74.6 years (range 68-83) 
with median National Institutes of Health Stroke Scale (NIHSS) 
score of 8 and mean time from stroke onset 30.2 months (range 
14-51). Two (40%) had sub-cortical-only infarcts and 3/5 (60%) had 
left hemisphere lesions. No direct cell related adverse events or 
immune related response have been observed. One patient had a 
minor procedure-related asymptomatic sub-dural bleed & 2 had 
superficial scalp infection at the wound site. NIHSS scores 1 month 
post cell implantation improved in all 5 patients with reductions 
in score compared to baseline being 2, 1, 3, 1 & 1 respectively 
and further reduction by 1 & 2 at 12 month review in the first 2 
patients. Summated Ashworth spasticity scores of affected limbs 
(total potential score=60) improved in all 5 patients compared to 
baseline by 15, 7, 6, 3 & 8 respectively. Comparing fMRI activations 
(SPM8; active vs rest; p<0.05) in 2 subjects with hand weakness but 
with 1 preserved & 1 damaged motor cortex shows widespread 
activations followed by reorganization to ipsilesional cortex during 
return of minimal finger movement and bilateral occipital & cer-
ebellar activation followed by return of surviving ipsilesional cortex 
activation during minimal leg power improvement, respectively. 
Conclusions: No cell related adverse events observed to date in the 
first 5 patients enrolled. Neurological impairment improved in all 
subjects, and was sustained in longer-term follow up. Moreover, 
some longitudinal change in motor activation fMRI was seen. The 
PISCES trial will continue to enroll subjects at the remaining and 
higher dose cohorts according to ongoing data review.

Poster Board Number: T-1017

CELLULAR NEURODEGENERATIVE DISEASE 
MODELS DERIVED FROM GENETICALLY 
MANIPULATED HUMAN PLURIPOTENT STEM 
CELLS
Aiba, Kazuhiro1, Honda, Makoto2, Goparaju, Sravan K.1, Tooi, Norie1, 
Minami, Itsunari1, Nakatsuji, Norio3

1Institute for Integrated Cell-Material Sciences (iCeMS), Kyoto University, Kyoto, 
Japan, 2Stem Cell and Drug Discovery Institute, Kyoto, Japan, 3Institute for 
Integrated Cell-Material Sciences (iCeMS) and Institute for Frontier Medical 
Sciences, Kyoto University, Kyoto, Japan

Cellular disease models derived from human pluripotent stem cell 
(hPSC) are demanded in research of disease mechanisms as well 
as screening of new drugs because animal models or tumor cell-
derived models do not always precisely mimic human responses. 
Recently we have established an efficient system to integrate genes 
into a defined locus in hPSC. Using this site-specific gene integra-
tion system, we have generated hESC and hiPSC lines carrying 
mutant genes responsible for familial neurodegenerative diseases, 
such as Alzheimer’s disease (AD), amyotrophic lateral sclerosis (ALS), 
and Huntington’s disease (HD). Cellular disease-phenotypes were 
detected in the disease model cells. For example, hESC-derived AD 

models showed AD-related phenotypes such as increase of Aβ42 
production and neural dysfunction. HD models showed cell death 
of mutant HTT-expressing neurons in particular conditions. In ad-
dition, our disease models derived from genetically manipulated 
hPSCs are capable of comparing with isogenic healthy hPSCs. These 
results indicate that genetically manipulated hPSC-derived disease 
model cells are useful tools for neurodegenerative disease research.

Poster Board Number: T-1018

LONG-TERM STABLE In vItro CULTIVATION OF 
NEURAL STEM CELL LIKE CELLS FROM HUMAN 
ADULT TEMPORAL LOBE
Kang, Bong Gu1, Lee, Se Jeong2, Cho, Yu Jin2, An, Jae Yeol2, Song, 
Hyeon Suk1, Joo, Kyeung Min2, Nam, Do-Hyun1

1Department of Neurosurgery, Samsung Medical Center and Samsung 
Biomedical Research Institute, Sungkyunkwan University School of Medicine, 
Seoul, Korea, Republic of, 2Department of Anatomy, Seoul National University 
College of Medicine, Seoul, Korea, Republic of

Autologous adult human neural stem cells (ahNSCs) may be used 
for regenerative cell therapies bypass potential ethical problems. 
However, stable in vitro expansion protocols and experimental/
clinical factors influencing primary cultures need to be further elu-
cidated for clinically applicable techniques. To address these issues, 
we obtained biopsy specimens from 23 temporal lobe epilepsy 
patients. Neural cells were primarily cultured in anewly defined 
attachment culture condition and experimental/clinical factors 
influencing the culture were analyzed. When the success of primary 
cultures was defined as stable expansion of cells (>ten in vitro pas-
sages) and expression of NSC markers, success rate of the primary 
culture was 39% (nine of 23 temporal lobes). In the successful cases, 
1 × 105 neural cells could be multiplied into 1 × 1015 cells within four 
months. During the long-term expansion, expressions of NSC mark-
ers and differentiation potentials into astrocytes and neurons were 
maintained. After the 18th sub-culture, spontaneous senescence 
and differentiation were observed, and the cultivated NSC-like cells 
ceased their proliferation. The culture results were not affected 
by seizure characteristics. However, an older age (> 40 years) and 
a smaller sample volume (< 2ml) were found to exert negative 
influences on the primary culture results. Although NSC-like cells 
were obtainable from the lateral temporal lobe remote from the 
subventricular zone, they were more successfully cultured from 
the medial temporal lobe facing the ventricular surface. The results 
here would provide promising experimental and clinical strategy of 
using patient-specific autologous NSCs in regenerative medicine in 
the future.

Poster Board Number: T-1019

TRANSPLANTATION OF NEURAL CELLS DERIVED 
FROM HUMAN IPS CELLS INTO AN ALZHEIMER’S 
DISEASE MODEL
Fujiwara, Naruyoshi, Takai, Kenji, Takada, Erika, Hirotsu, Chieko, 
Arimitsu, Nagisa, Kono, Takao, Shimizu, Jun, Suzuki, Noboru
Immunology and Medicine, St. Marianna University School of Medicine, 
Kawasaki, Japan

Aim: Alzheimer’s disease (AD) represents a major cause of early-on-
set and progressive dementia and is characterized with degenera-
tion of cholinergic neurons especially in the hippocampus. Radical 
cures have not been developed at present. Amyloid precursor 
protein (APP) mutation causes familial AD and several APP isoforms 
are suggested to be associated with AD. In this study, we tried to 
generate cholinergic neurons from human iPS (hiPS) cells and to 
transplant the cells to the bilateral hippocampal lesions of APP 
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transgenic mice. Methods: (Culture of hiPS cells) A hiPS cell line 
was obtained from RIKEN Cell Bank (cell name: 253G1, cell number: 
HPS0002) and was maintained according to RIKEN cell preparation 
manual. (Cell differentiation) hiPS cells were maintained in the pres-
ence of mouse embryonic fibroblasts cells in serum-free medium 
containing basic fibroblast growth factor. We developed embryonic 
bodies (EBs) from undifferentiated hiPS cells by 4-day floating cul-
ture. EBs were transferred to fibronectin-coated dishes and cultured 
for 24 hours. We added retinoic acid, sonic hedgehock and noggin 
in the dishes twice and cultured for 72 hours. We conducted RT-PCR 
analysis and immunocytochemistry to evaluate hiPS cell differentia-
tion. (Transplantation) The burr hole marks were made at 2.0mm 
lateral and 2.4mm posterior to the bregma in bilateral parietal 
bones. The hiPS cells derived neural cells were injected into the bi-
lateral hippocampal lesions (1.75mm depth from the brain surface) 
of two-month-old APP transgenic mice. Learning and memory 
functions were evaluated by Morris water maze before and after 
the transplantation. Histology and immunohistochemistry were 
performed six months after the transplantation. Results: (Cell 
differentiation) The cells derived from hiPS cells expressed neural 
markers in RT-PCR and confocal immunofluorescence analysis as 
well. The former showed that the cells expressed genes of chorine 
acetyl transferase, beta III tubulin, nestin, neurofilament and Islet1. 
The latter disclosed that the cells were 30-50% neural cell adhe-
sion molecule (NCAM) positive, 90% nestin positive and 90% beta 
III tublin positive. (Transplantation) Transplanted hiPS cell derived 
neural cells were localized in the bilateral hippocampal lesions and 
these cells expressed human NCAM. There were no significant dif-
ferences in the results of Morris water maze between hiPS cell and 
vehicle transplanted transgenic mice at this time but remarkable 
improvement of performance in this test was achieved in several 
hiPS cell derived neural cell transplanted mice. Conclusions: We 
established a model of bilateral neural transplantation for AD and 
the behavioral assessment was improved in several APP transgenic 
mice. We speculate that hiPS cell derived neural cell transplantation 
to the hippocampus is a promising candidate for AD treatment.

Poster Board Number: T-1020

TWO FACTOR REPROGRAMMING OF PERICYTE-
DERIVED CELLS OF THE ADULT HUMAN BRAIN 
INTO FUNCTIONAL NEURONS
Karow, Marisa1, Sánchez, Rodrigo1, Schichor, Christian2, 
Masserdotti, Giacomo1, Ortega, Felipe1, Heinrich, Christophe1, 
Gascón, Sergio1, Lie, Chichung D.3, Dellavalle, Arianna4, Cossu, 
Giulio4, Goldbrunner, Roland5, Götz, Magdalena1, Berninger, 
Benedikt1

1Dept of Physiological Genomics, Ludwig Maximilians University Munich, 
Munich, Germany, 2Klinikum der Universität München, Ludwig Maximilians 
University Munich, Munich, Germany, 3Adult Neural Stem Cells and 
Neurogenesis, Institute of Developmental Genetics, HelmholtzZentrum 
München, Munich, Germany, 4Division of Regenerative Medicine, San Raffaele, 
Milan, Italy, 5Center for Neurosurgery, University Hospital Cologne, Cologne, 
Germany

Direct conversion of somatic cells into neurons provides a new 
approach towards cell-based therapy of neurodegenerative dis-
eases. Recent studies have shown that the synergistic action of 3-4 
transcription factors can induce neurogenesis from fibroblasts as 
well as hepatocytes which represent a non-ectodermal cell popula-
tion. However, a major challenge for the translation of neuronal 
reprogramming into therapy concerns the question whether the 
adult human brain itself contains cell populations amenable to 
direct somatic cell-to-neuron conversion. Here we show that cells 
from the adult human cerebral cortex expressing pericyte markers, 

such as PDGFRβ, can be reprogrammed into functional neurons by 
retrovirus-mediated co-expression of only two transcription fac-
tors, namely Sox2 and Mash1. These MAP2- and NeuN-expressing 
neurons acquire the ability of repetitive action potential firing 
and serve as synaptic targets for other neurons indicating their 
capability of integrating into neural networks. The pericytic origins 
of those neurons was verified by PDGFRβ-based sorting of the cells 
and subsequent continuous live imaging during reprogramming. 
Furthermore, genetic fate-mapping in mice expressing an inducible 
Cre recombinase under the tissue nonspecific alkaline phosphatase 
promoter corroborated the pericytic origin of the reprogrammed 
cells. Our results demonstrate that cells endogenous to the adult 
mouse and human brain can be directly converted into functional 
neurons by only two transcription factors representing a viable ap-
proach for cell-based therapies of neurodegenerative diseases.

Poster Board Number: T-1021

MODELING INFLAMMATION IN PARKINSON’S 
DISEASE USING HUMAN PLURIPOTENT STEM 
CELLS
Boyer, Leah1, Tse, Chris1, Campbell, Benjamin1, Winner, Beate2, Kohl, 
Zacharias2, Saijo, Karou3, Campioni, Silvia4, Riek, Roland4, Glass, 
Chris3, Winkler, Juergen2, Gage, Fred H.1
1Salk Institute, La Jolla, CA, USA, 2University Hospital Erlangen, Erlangen, 
Germany, 3UC San Diego, La Jolla, CA, USA, 4ETH Zurich, Zurich, Switzerland

Parkinson’s Disease (PD) is the most common neurodegenerative 
movement disorder. Historically, PD has been considered a strictly 
neuronal disease; however, clinical observations and evidence from 
animal models suggest inflammation may contribute to disease 
progression. It remains controversial whether glial activation, and 
the resulting inflammatory cascade, is a result or a cause of neuro-
nal death. Towards resolving this distinction, we have established 
cultures of human embryonic stem cell derived dopaminergic 
neurons, human astrocytes and microglia. These neural cells are 
used to investigate the inflammatory response to alpha-synuclein, 
the protein whose mis-folding is the pathological hallmark for all 
forms of PD. We found alpha-synuclein is sufficient to induce the 
secretion of pro-inflammatory cytokines in both human astrocytes 
and microglia, and established the neurotoxic response to this glial 
derived increase in pro-inflammatory cytokines, allowing us to 
study the inflammatory contribution to the pathological develop-
ment of PD in a human system. Furthermore, we are reprogram-
ming fibroblasts from patients with idiopathic PD to investigate the 
contribution of inflammation to the progression of non-genetic 
forms of this disease. We aim to understand the role of inflamma-
tion in PD and identify key molecular events involved in preliminary 
stages of PD to exploit as potential targets for therapeutic interven-
tion early in the course of the disease.

Poster Board Number: T-1022

A NEW TYPE OF HUMAN NEURAL STEM CELL FOR 
EFFICIENT PRODUCTION OF OLIGODENDROCYTE-
LINEAGE CELL
Kido, Tsuneo
Stem Cell Medicine LLC, Germantown, MD, USA

Oligodendrocytes are known to play a critical role in the pathogen-
esis of many neurological disorders including spinal cord injury, 
multiple sclerosis, schizophrenia, and congenital demyelinating 
diseases. A re-myelination strategy for spinal cord injury is well 
established and several treatments using neural stem cell/oligo-
dendrocyte progenitor cell have undergone preclinical studies and/
or clinical trials [i.e. human embryonic stem cell (HESC)-derived 
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oligodendrocyte progenitor cell (OPC) (Geron Corp., terminated 
Phase I trial), human neural stem cell (NSC) (Stem Cells, Inc., Phase I 
clinical trial in Switzerland) (Neuralstem, Inc.), autologous schwann 
cell (Miami project) and autologous bone marrow-derived cell 
(SanBio, Inc.)]. However, there are pros and cons for these cells 
in term of efficiency. NSCs seem to have higher survival rate and 
migration potential than other cells but other cells have higher 
differentiation potency into myelin-forming cells. Human neural 
stem cells (hNSCs) are usually cultured in a floating condition, 
called neurosphere culture, to maintain their multi-potential and 
proliferation potential. However, neurospheres contain many differ-
ent progenitors and differentiated cells and the ratio of neural stem 
cells is usually very low. Recently, hNSCs could be expanded under 
adherent monolayer culture condition on laminin-coated culture-
ware in the presence of EGF and bFGF. However, their differentia-
tion potential into oligodendrocyte was not so high. I developed 
a new adherent monolayer culture method that enables hNSCs to 
grow exponentially and to differentiate into oligodendrocyte-lin-
eage cells at 99% efficiency. Human NSCs dissociated from human 
fetal tissue were initially cultured in an ordinary chemically-defined 
culture medium in the presence of growth factors. The cells could 
be maintained but cell number decreased gradually after several 
passages. At passage 7, the cells were cultured in a proprietary NSC 
medium. While the cells couldn’t proliferate and total cell number 
was decreased in an ordinary culture medium, they could prolifer-
ate and be successfully expanded 10,000,000 times after another 
12 passage in the proprietary medium with the same growth factor 
combination. The cells displayed a homogeneous morphology and 
most of them expressed CD133 (100% by flow cytometry), Sox2 
and nestin. When they were differentiated by withdrawing growth 
factors in a serum-containing medium, neuron (ßIII-Tublin positive-, 
Neurofilament L positive - and/or MAP-2-positive cells), astrocytes 
(GFAP-positive cells), and oligodendrocytes (O4 positive -, GalC 
positive - and/or MBP positive - cells) could be observed. These data 
indicate that they retain neural stem cell characteristics under this 
culture condition. When they were differentiated in a serum-free 
condition, 23.5 ± 2.0% of total cells seemed to retain undifferentiat-
ed state and 99.1 ± 0.6% of differentiated cells (75.8 ±2.1% of total 
cells) showed pro-oligodendrocytes (O4-positive/GalC-negative) 
or oligodendrocytes (O4-positive/GalC-positive) phenotype. This 
result suggested that the new culture condition shifted the cell fate 
to oligodendrocyte-lineage even though they retained their neural 
stem cell characteristics. Furthermore, this method will enable 
production of human oligodendrocyte-lineage cells in numbers 
sufficient for cell therapy.

Poster Board Number: T-1023

SORTING AND TRANSPLANTATION OF 
DOPAMINERGIC PROGENITOR CELLS DERIVED 
FROM HUMAN PLURIPOTENT STEM CELLS
Doi, Daisuke, Kikuchi, Tetsuhiro, Morizane, Asuka, Takahashi, Jun
Dept. of Cell Growth and Differentiation, Center for iPS Cell Research and 
Application, Kyoto, Japan

Cell grafts in clinical use should be not only free from animal-de-
rived factors or feeder cells, but also free from graft-derived tumors 
due to contamination of undifferentiated or unwanted cells. In this 
report, we examined a nearly xeno-free culture method with FACS-
based sorting using a surface marker of the floor plate cells, to 
purify the ideal cell graft for Parkinson’s disease. We induced neural 
progenitors from human ES cells (KhES-1) and human iPS cells 
(404C2) by the SFEBq (serum-free embryoid body quick) method 
with small molecules BMP inhibitor and Activin/Nodal inhibitor 
to induce neural cells efficiently, and we analyzed the expression 

of a cell surface marker Corin, by qPCR and flow cytometry. By the 
SFEBq method, expression of Corin arises from culture day 10 and 
about 10-20% of living cells were positive on day 21. After sorting, 
purity of Corin positive cells were over 90%, and the purity of the 
cells were confirmed by qPCR analysis. Corin positive cells were 
also expressed Lmx1a, a transcript for midbrain dopaminergic 
progenitors. Corin positive cells differentiate to TH positive neurons 
after 2-3 weeks of in vitro culture, and the TH positive cells were 
also immunoreactive for Nurr1 or Pitx3, as a marker for midbrain 
dopaminergic neurons. When grafted into non-lesioned NOD-SCID 
mice on 3 days after cell sorting (differentiation totally for 24 days), 
no tumor was found in the graft of Corin positive cells, while graft 
overgrowth was found in the graft of Corin negative or unsorted 
cells, and more TH+ neurons were survived in Corin positive graft. 
After modification of the culture methods and the timing of sort, 
we grafted the Corin positive cells into the 6-OHDA lesioned rats. 
Human cells-derived TH positive cells were found in the graft for 
8 weeks after transplantation, and methamphetamine-induced 
rotation behavior were partially improved in the grafted animals 
with “proper” midbrain dopaminergic neurons. We succeeded in 
cell sorting for dopaminergic progenitors using a surface marker 
Corin, and dopaminergic neurons were survived and functioned in 
the 6-OHDA rats. Sorting of dopaminergic progenitor cells using a 
surface marker reduced the risk of graft overgrowth and functioned 
in rodents. We are planning transplantation of the sorted cells to 
MPTP-lesioned monkeys to make a functional evaluation.

Poster Board Number: T-1024

AN In vItro MODEL OF THE HUMAN 
REGIONALISED BRAIN REVEALS VENTRAL-TO-
DORSAL FATE SWITCHING UPON TRANSGENIC 
EXPRESSION OF THE TRANSCRIPTION FACTOR 
LMX1A
Kirkeby, Agnete, Wolf, Daniel, Grealish, Shane, Parmar, Malin
Developmental Neurobiology, Lund University, Lund, Sweden

Detailed studies of fate-determining genes in brain development 
have so far been limited to rodents and other smaller animals, 
in which it is possible to study the effect of transgenesis in the 
context of the intact developing brain. In contrast, the importance 
of fate-determining genes in human brain development remains 
largely unexplored due to the lack of appropriate model systems. 
Here, we present a system for studying region-dependent neu-
ral fate switches in an in vitro model of the developing human 
brain by the use of human embyronic stem cells (hESCs). Through 
dose-dependent inhibition of glycogen synthase 3 (GSK3), we 
activated WNT signalling and induced gradual caudalisation of 
our hESC-derived neural progenitors to yield cell fates ranging 
from telencephalic to posterior hindbrain fates. The authenticity 
of our regionalized cultures was verified by parallel gene expres-
sion analyses in sub-dissected tissue from the human fetal brain. 
In rodents, the transcription factor Lmx1a has been shown to be 
involved in the development of mesencephalic dopaminergic 
(mesDA) neurons, but also in the formation of roof plate, cerebel-
lum and choroid plexus. For studying fate-determining effects of 
Lmx1a in human cells, we used a lentiviral system under control of 
the pluripotency-associated microRNA mir292 to ensure transgene 
expression only in the differentiated cell population and not in the 
pluripotent hESC population. We found that transgenic Lmx1a did 
not affect neuralisation of the cells, nor the rostro-caudal identity 
of the neural progenitors. However, at all levels of the neural axis, 
Lmx1a suppressed formation of ventral and floor plate fates and 
instead caused induction of dorsal and roof plate fates, which was 
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evident as a strong activation of Msx1, Pax6, Pax7, Gdf7 and Wnt1. 
In forebrain and hindbrain cultures, but not in midbrain cultures, 
Lmx1a induced formation of choroid plexus, in accordance with 
the anatomical derivation of choroid plexus from forebrain and 
hindbrain roof plate. Transgenic expression of Lmx1a in ventralised 
midbrain cultures suppressed FoxA2 expression and abolished the 
formation of mesDA neurons, which were otherwise generated in 
large numbers from these cultures. In contrast, Lmx1a induced the 
formation of tyrosine hydroxylase (TH) expressing neurons from 
telencephalic cultures at the expense of ganglionic eminence fates. 
These Lmx1a-induced TH+ neurons did not co-express FoxA2 or 
the enzyme AADC, and thus did not represent mesDA neurons. 
In conclusion, we have developed a system for studying context-
dependent effects of neural fate determinants in human cells. We 
found that transgenic expression of Lmx1a induced dorsalisation of 
human neural progenitors and caused formation of region-specific 
dorsal-derived fates, but did not contribute to formation of mesDA 
neurons in our system.

Poster Board Number: T-1025

ELUCIDATING THE ROLE OF LYSOSOMAL 
DYSFUNCTION IN THE PATHOLOGY OF 
PARKINSON’S DISEASE USING HUMAN ADULT 
INDUCED PLURIPOTENT STEM CELLS DERIVED 
FROM PATIENTS
Fernandes, Hugo J .1, Hartfield, Elizabeth M.1, Vowles, Jane2, Evetts, 
Samuel3, Vargas-Caballero, Mariana1, Talbot, Kevin3, Hu, Michele3, 
Cowley, Sally2, James, William2, Wade-Martins, Richard1

1DPAG, University of Oxford, Oxford, United Kingdom, 2Sir William Dunn School 
of Pathology, University of Oxford, Oxford, United Kingdom, 3Department of 
Clinical Neurology, University of Oxford, Oxford, United Kingdom

Parkinson’s Disease (PD) is a common neurodegenerative disease, 
affecting more than 1% of the aged population. The identifica-
tion of several genetic mutations associated with PD has lead to 
the discovery of important pathological mechanisms, which now 
have the potential to help better understand the pathology of 
most common idiopathic forms of PD. Recent clinical evidence has 
shown an association between mutations in glucocerebrosidase 
(GBA) and PD. In fact, heterozygous GBA mutations represent the 
highest risk factor for PD. Accumulation of misfolded proteins is a 
common pathology in PD, and GBA could be important for protein 
degradation via the lysosomal pathway. We aim to elucidate the 
role of heterozygous GBA mutations in the pathology of PD, by 
focusing on lysosomal dysfunction in the context of autophagy and 
translate these same mechanisms into the context of idiopathic 
PD. The Oxford Parkinson’s disease Centre has screened around 
600 patients for two common GBA mutations (N370S and L444P). 
Positive cases (11 N370S and 6 L444P) have been identified by spe-
cific restriction enzyme digestion and sequence analysis. Several 
idiopathic PD patients and age matched healthy controls have 
also been recruited for this project. Neuronal cultures derived from 
induced pluripotent stem cells (iPSC) generated from PD patients 
potentially offer unique insights into the dysfunction of the dopa-
mine neuronal network which occurs in PD. Therefore, PD (idio-
pathic and GBA carriers) and control iPSCs have been generated by 
retroviral delivery of reprogramming factors (Oct3/4, Sox2, c-Myc, 
Klf4 and Nanog) to primary dermal fibroblasts. We have optimized 
an efficient protocol for the specific differentiation of dopaminergic 
neurons from iPS cells. Initially, SMAD signalling inhibition (Noggin 
and SB431542) was applied, followed by neuralisation using SHH, 
AA, BDNF and FGF8. Final midbrain maturation was obtained by 
the addition of cAMP and GDNF. Neurons developed a mature neu-
ronal morphology, with the majority expressing neuronal markers 

(TuJI, MAP2, NeuN). Further characterization showed a consistent 
high expression of TH and other relevant midbrain markers (eg. 
DAT, En1, Nurr1, Pitx3 and FoxA2). Functional dopamine transporter 
was confirmed by 3HDA uptake assay, and production of dopamine 
was confirmed by HPLC analysis. Electrophysiology studies also 
confirmed efficient electrical activity by these cells, presenting a 
healthy negative resting membrane potential, Na+ and K+ channel 
activity and development of action potentials when stimulated. 
Using this stem cell based model we have confirmed the dopa-
minergic identity of the differentiated cells obtained, and have 
been working on functional comparison between idiopathic and 
age-matched control focusing initially on dopamine homeostasis. 
Potential lysosomal deficits, which may be impaired in both GBA 
and idiopathic DA neurons, are currently under investigation, 
looking into levels of lysosomes and autophagosomes production, 
fusion and transport. Common molecular pathways are likely to 
be involved in the neurodegenerative process of diverse PD cases, 
where this relevant human neuronal stem cell based model might 
be central to understanding the early pathology of PD.

Poster Board Number: T-1026

SMALL MOLECULES ENABLE HIGHLY EFFICIENT 
NEURONAL CONVERSION OF HUMAN 
FIBROBLASTS
Ladewig, Julia, Mertens, Jerome, Kesavan, Jaideep, Doerr, Jonas, 
Poppe, Daniel, Glaue, Finnja, Herms, Stefan, Koch, Philipp, Brüstle, 
Oliver
Univ of Bonn, Bonn, Germany

Advances in transcription factor-based cell reprogramming of 
somatic cells into pluripotent and alternative somatic fates have 
changed our view of a unidirectional way of cell specification. 
Results of recent studies indicate that murine and human cells from 
the mesodermal lineage (fibroblasts) can be directly converted to 
an ectodermal lineage (neurons) with a cocktail of defined tran-
scription factors. Since neurons are postmitotic, the conversion effi-
ciency represents an important parameter for subsequent biomedi-
cal applications such as disease-modeling or neuroregenerative 
therapies. We set out to explore whether the efficiency of convert-
ing human postnatal fibroblasts (HPF) into induced neuronal-like 
cells (iNs) can be enhanced by small molecules in combination 
with a minimum number of transcription factors. To that end we 
combined two factor neuronal programming with small molecule-
based inhibition of WNT and BMP signaling. Thereby we were able 
to generate cells exhibiting morphological, immunocytochemical 
and functional properties of postmitotic neurons of different neu-
rotransmitter phenotypes with an up to >17fold increase in conver-
sion frequency. Specifically, we could generate iNs with conversion 
yields exceeding 200% and final neuronal purities of up to >80%. 
Our data demonstrate that the generation of iNs from HPF can be 
significantly enhanced using a cocktail of neural inducing factors. 
We expect this experimental approach to be suitable for the direct 
generation of bulk quantities of human iNs for disease modeling 
and other biomedical applications.
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Poster Board Number: T-1027

DEVELOPMENT OF A HUMAN EMBRYONIC STEM 
CELL-BASED DISEASE MODEL FOR AMYOTROPHIC 
LATERAL SCLEROSIS .
Goparaju, Sravan K .1, Wada, Tamaki2, Tooi, Norie1, Aiba, Kazuhiro1, 
Nakatsuji, Norio3

1Nakatsuji G, Institute for Integrated Cell-Material Sciences (iCeMS), Kyoto, 
Japan, 2Stem Cell and Drug Discovery Institute (SCDI), Kyoto University, Kyoto, 
Japan, 3Institute for Integrated Cell-Material Sciences (iCeMS), Kyoto, Japan

Generation of amyotrophic lateral sclerosis (ALS) disease models 
is an important subject for investigating disease mechanisms and 
pharmaceutical applications. Transgenic mice expressing mutant 
form(s) of superoxide dismutase (SOD1) can lead to the develop-
ment of ALS that closely mimics the familial type of the ALS (FALS). 
Although SOD1 mutant mice show similar phenotypes to FALS, the 
difference of species, dissimilar drug responses as well as the size 
differences limit their usefulness to study the mechanism(s) and 
identify potential therapeutic compounds. Development of an in 
vitro model system for ALS is therefore expected to overcome some 
of the above limitations and help in obtaining novel insights into 
disease mechanisms and discovery of therapeutics. We established 
an in vitro FALS model from human embryonic stem cells (hESCs) 
expressing either a Wild Type (WT) or a mutant SOD1 (G93A) gene 
and evaluated the phenotypes of the spinal motor neurons (sMN), 
which are the affected neurons in ALS patients, as well as their sus-
ceptibility to degeneration. Transgenic hESC clones were generated 
by transfection of vectors expressing either a WT or a G93A SOD1 
mutant gene. Spinal motor neurons were obtained by a differentia-
tion protocol described earlier [1]. Cell biological assays were per-
formed to evaluate the in vitro FALS model. The in vitro model we 
developed mimics the in vivo human ALS disease in terms of the 
1. Selective degeneration and cell death of spinal motor neurons 
expressing the G93A SOD1 but not those that express the WT gene, 
2. susceptibility of SOD1-derived sMN to form ubiquitin aggregates. 
We also show the involvement of astrocyte-derived factor(s) in 
the selective degeneration of G93A SOD1 sMN. Thus, this model is 
expected to help unravel to disease mechanisms involved in the 
development of FALS and also lead to potential drug discoveries 
based on the prevention of neurodegeneration 
References: [1] Wada T et al: Highly efficient differentiation and 
enrichment of spinal motor neurons derived from human and 
monkey embryonic stem cells. PLOS one, 4(8), e6722, 2009.

Poster Board Number: T-1028

OPTIMIZATION OF NEURONAL CULTURES 
DERIVED FROM HUMAN INDUCIBLE PLURIPOTENT 
STEM CELLS FOR HIGH TRHOUGHPUT 
FUNCTIONAL SYNAPTIC ACTIVITY ASSAY
Laeng, Pascal, Hempel, Chris M., Mann, James J., Cottrell, Jeffrey R., 
Gerber, David J.
Cellular and Molecular Pharmacology, Galenea Corp., Cambridge, MA, USA

Background: We previously described the development of a high-
throughput screening technology for identifying modulators of 
synaptic function, termed the MANTRA™ (Multiwell Automated 
NeuroTRansmission Assay) system (Hempel CM et al., 2011). We 
have demonstrated the utility of the MANTRA system for perform-
ing assays of synaptic vesicle cycling in rodent primary neuronal 
cultures in 96-well plates. Here, we show that cultures of human 
neurons derived from induced pluripotent stem cells (iPSCs) can be 
utilized in the MANTRA system for synaptic functional assays. Re-
sults were compared to those generated from rat primary neuronal 

cultures. Methodology: Post-mitotic human neurons derived from 
iPSCs (“iCell® Neurons”, Cellular Dynamics International, USA) and 
primary neuronal cultures isolated from rat embryos were seeded 
in 96-well plates (Greiner) coated with poly-D-lysine with or without 
laminin. For some experiments, iCell Neurons or rat neurons were 
cultured with astrocytes grown as a monolayer. iCell Neurons and 
rat neuronal cultures were seeded on the same plates and tested in 
parallel. For analysis of ability of neurons to initiate action poten-
tials following field stimulation, neurons were loaded with Fluo-4. 
For analysis of presynaptic function, cultures were infected with 
an adeno-associated virus (AAV) used to deliver a synaptophysin-
pHluorin fusion fluorescent reporter construct (sypHy). Cultures 
were analyzed between 2 and 7 weeks in vitro on the MANTRA 
system or on a fluorescence microscope imaging system. For both 
systems, fluorescence imaging was performed in parallel with field 
stimulation trains. Immunofluorescence analysis was performed at 
different time points to evaluate the expression and localization of 
presynaptic proteins and the sypHy reporter. Results: We found that 
iCell Neurons exhibit expected neuronal and synaptic morphol-
ogy and can be reliably transduced with AAV to express sypHy as 
early as 2 weeks in vitro with no signs of cytotoxicity. Immunos-
taining analysis revealed that sypHy is expressed in iCell Neurons 
in a punctuate pattern and is co-localized with synapsin I. iCell 
Neurons showed robust Ca2+ responses to field stimulation trains 
with voltage thresholds similar to those of rat neurons, suggesting 
reliable generation of action potentials. iCell Neurons at 3-6 weeks 
in vitro displayed measureable levels of evoked presynaptic activity 
on the MANTRA system. Follow up high-resolution microscope 
analysis confirmed the synaptic localization of sypHy signals in iCell 
Neurons. Although pre-synaptic responses were lower in iCell Neu-
rons than in rat neuronal cultures several conditions were found 
to increase the response levels. Treatment of iCell Neurons for 1 
hour with a compound known to increase evoked pre-synaptic 
activity yielded similar presynaptic effects on human iCell Neurons 
and rodent primary neuronal cultures. Also, co-culturing of iCell 
Neurons with glia resulted in a robust increase in evoked presyn-
aptic responses. Conclusions: The MANTRA system can measure 
synaptic activity in human neurons derived from iPSCs. The high-
throughput capacity of this system provides a unique capability 
to test multiple conditions in parallel to generate human iPSCs-
derived neurons with optimal synaptic functionality. Ultimately, the 
MANTRA system can be used to characterize synaptic abnormalities 
in neurons derived from patients and to screen for compounds to 
restore normal synaptic transmission.

Poster Board Number: T-1029

CD81 IS HUB REGULATOR IN HUMAN NEURAL 
STEM CELL MIGRATION
An, Jeung Hee1, Lee, Soo Youn2, Yang, Jae Won2, Choi, Jeong-Woo1

1Chemical & Biomolecular Engineering, Sogang University, Seoul, Korea, 
Republic of, 2Neuroscience Graduate Program and Brain Disease Research 
Center, School of Medicine Ajou University, suwon, Korea, Republic of

Tetraspanin proteins have been implicated in many cellular activi-
ties, including adhesion, migration, and proliferation, however their 
exact function is unknown. Specifically, CD81 (TAPA-1) has been in-
volved in cell migration. But mechanisms are poorly defined in any 
of stem cells. We describe a novel mechanism whereby the CD81 
can affect cell motility and induce migration onto ECM substrates in 
HNSC(Human Neural Stem Cell). RT-PCR and Western-blot analysis 
confirmed CD81 expression in HNSC. Immunoprecipitation analysis 
confirmed CD81 interactions with MMP-9 and integrin beta 1 in 
HNSC. Also, the expression of the CD81, MMP-9 and integrin beta1 
correlated with the HNSC migration. These results demonstrate 
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that CD81 is key receptor in HNSC migration. The shRNA-mediated 
CD81 downregulation effectively reduced MMP-9 binding to 
the cell surface, which inhibited the migration of HNSC. Also, We 
performed Western-blot. That results show that CD81 stimulates 
the activity of ERK/MAPKinase in HNSC. Linked with this event, we 
observed an increase in CD81-associated phosphatidylinositol 3 - 
kinases activity and mTOR. Our results demonstrate that CD81 as 
a cell surface binding partner for MMP-9, regulating cell migration 
and adhesion via intergrin beta1 modulation of tetraspanin/integ-
rin signaling complex. Also, it is well established that CD81 is Hub 
regulator in cell migration in HNSC cell migration.

Poster Board Number: T-1030

HUMAN CORD BLOOD DERIVED MULTIPOTENT 
STEM CELLS (CB-SC) TREATED WITH ALL TRANS 
RETINOIC ACID (ATRA) GIVE RISE TO DOPAMINE 
NEURONS
Li, Heng1, Li, Xiaohong1, Bi, Jianfen1, Zhao, Yong2

1Section of Neuronology, Jinan Central Hospital, Jinan, China, 2Department of 
Medicine, University of Illinois at Chicago, Chicago, IL, USA

Parkinson’s disease (PD) results from the chronic degeneration of 
dopaminergic neurons. A replacement for these neurons has the 
potential to provide a clinical cure and/or lasting treatment for 
symptoms of the disease. Human cord blood-derived multipotent 
stem cells (CB-SCs) display embryonic stem cell characteristics, 
including multi-potential differentiation. To explore their therapeu-
tic potential in PD, we examined whether CB-SCs could be induced 
to differentiate into dopamine neurons in the presence of all-trans 
retinoic acid (ATRA). Prior to treatment, CB-SCs expressed mRNA 
and protein for the key dopaminergic transcription factors Nurr1, 
Wnt1, and En1. Following treatment with 10μM ATRA for 12 days, 
CB-SCs displayed elongated neuronal-like morphologies. Immu-
nocytochemistry revealed that 48±11% of ATRA-treated cells were 
positive for tyrosine hydroxylase (TH), and 36±9% of cells were 
positive for dopamine transporter (DAT). In contrast, control CB-SCs 
(culture medium only) expressed only background levels of TH 
and DAT. Finally, ATRA-treated CB-SCs challenged with potassium 
released increased levels of dopamine compared to control. These 
data demonstrate that ATRA induces differentiation of CB-SCs into 
dopaminergic neurons. This finding may lead to the development 
of an alternative approach to stem cell therapy for Parkinson’s 
disease.

Poster Board Number: T-1031

VISUALIZING GLIOMA CELL ENGRAFTMENT 
TIME COURSE AND HUMAN NEURAL STEM 
CELL HOMING IN A XENOGRAFT MODEL USING 
PARAFFIN-EMBEDDED SERIAL SECTIONS .
Barish, Michael1, Brown, Christine1, Herrmann, Kelsey1, Tang, Yang2, 
Argalian, Siranush1, Metz, Marianne1, Gutova, Margarita1, Ghoda, 
Lucy1, Annala, Alexander1, Moats, Rex2, Aboody, Karen1

1Beckman Res Institute of City of Hope, Duarte, CA, USA, 2CHLA/Keck School of 
Medicine, Los Angeles, CA, USA

Studies of tumor cell engraftment and therapeutic efficacy in 
mouse xenograft glioma models commonly examine small tumor 
areas from a limited number of mice, despite evidence of consider-
able heterogeneity within tumors and between recipient mice. To 
be able to image entire tumors across many animals, we estab-
lished procedures using conventional histological techniques by 
which engrafted tumors and neural stem cells (NSCs) could be ana-
lyzed in their entirety across multiple test animals using paraffin-

sectioned material prepared by our local pathology core. Briefly, 
brains harboring engrafted tumors and associated NSCs were 
sectioned over the entire tumor. These sections were processed 
for chromogenic identification of tumor cells and NSCs, and slides 
spanning the entire tumor were automatically scanned at high 
resolution. A subsample of sections alternately stained for tumor 
and NSC markers were aligned, and segmented into tumor- and 
NSC-specific channels by computational color deconvolution. Algo-
rithms developed for quantifying numbers of tumor- and NSC-oc-
cupied voxels were then used to quantify tumor volumes, numbers 
of NSCs, and predicted tumor coverage of NSC-delivered therapeu-
tic agents. We used these procedures to analyze the engraftment 
time course of a tumor model originating from patient-derived 
tumor cells expanded in short-term culture, comparing histological 
results to those obtained by MR and bioluminescence imaging. We 
then examined the distributions of NSCs that intrinsically home to 
tumor sites following intracranial or intravascular administration. 
Low passage expanded patient-derived brain tumor cells (PBT017) 
were orthotopically implanted in brains of adult immunodeficient 
(SCID) mice. Engraftment kinetics were tracked by immunohisto-
chemistry, and by MR and bioluminescence imaging, at time points 
between 1 and 9 weeks post-implantation. By all three measures 
tumor growth accelerated after the first 20-30 days, and tumor 
volume increased approximately 100-fold over the first 60 days. 
Ferumoxytol (iron oxide nanoparticle)-labeled cells from immortal-
ized NSC line (HB1.F3.CD) were injected either by intracranial (i.c.) 
or intravascular (i.v.) routes, and homing to three week-engrafted 
tumors was visualized histologically four days post-NSC implanta-
tion by Prussian Blue staining. We found that NSC distributions 
varied with location of intracranial injection, and, for both i.c. and 
i.v. administrations, with tumor density and dispersion. Further 
progress in this area will involve sampling additional time points, 
examining tumor and brain heterogeneities related to these differ-
ences, and identifying signals to which the NSCs are responding.

Poster Board Number: T-1032

MODELING SPINAL MUSCULAR ATROPHY BY 
KNOCKING DOWN THE DISEASE-DETERMINING 
GENE IN HUMAN EMBRYONIC STEM CELLS
Wang, Zhi-Bo1, Zhang, Xiaoqing2, Li, Xue-Jun1

1Department of Neuroscience, Stem Cell Institute, University of Connecticut 
Health Center, Farmington, CT, USA, 2Tongji University School of Medicine, 
Shanghai, China

Establishing human cell models of spinal muscular atrophy (SMA) 
to mimic motor neuron-specific phenotypes holds the key to un-
derstanding the pathogenesis of SMA. Here, we established human 
embryonic stem cell lines with the knockdown of the disease-de-
termining gene, survival motor neuron (SMN). Neither neural induc-
tion nor spinal motor neuron specification is affected by knocking 
down of SMN. Notably, knocking down of SMN-full length (SMN-
FL), but not SMN-delta 7 (lacking exon 7), results in impaired axonal 
outgrowth and subsequent neuronal degeneration. Moreover, all 
these phenotypes are specific to spinal motor neurons and can be 
rescued by restoring the expression of SMN-FL. Finally, in human 
motor neuron progenitors before the phenotype is observed, 
knockdown of SMN-FL leads to the increases in mitochondria 
oxidative stress and apoptosis, suggesting the involvement of 
these processes in the pathogenesis of SMA. Taken together, we 
demonstrate the successful establishment of a human SMA model, 
which exhibits disease gene isoform specificity, cell type specificity, 
and phenotype reversibility. This model provides a unique system 
to study the SMN gene function in human motor neurons and to 
explore how motor neurons are specifically degenerated in SMA.
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SUSTAINED CLINICAL RECOVERY FOLLOWING 
INTRASPINAL TRANSPLANTATION OF HUMAN 
EMBRYONIC STEM CELL-DERIVED NEURAL 
PROGENITOR CELLS INTO A VIRAL MODEL OF 
MULTIPLE SCLEROSIS
Chen, Lu1, Coleman, Ronald2, Laurent, Louis C.2, Loring, Jeanne F.2, 
Lane, Thomas E.1
1Department of Molecular Biology & Biochemistry, University of California, 
Irvine, Irvine, CA, USA, 2Department of Chemical Physiology, Scripps Research 
Institute, La Jolla, CA, USA

Transplantation of human neural progenitor cells (hNPCs) is a 
promising strategy for the treatment of demyelinating diseases. 
In this study, we surgically transplanted hNPCs differentiated from 
the human embryonic stem cell line WA09 into the spinal cords 
of mice persistently infected with the neurotropic JHM strain of 
mouse hepatitis virus (JMHV) in which demyelination and clinical 
disease were established. Clinical recovery was evident in >70% of 
JHMV-infected mice as early as day 8 post-transplant (p.t.) and was 
sustained up to 6 months. In contrast, transplantation of human 
fibroblasts did not result in any clinical improvement. At 7 days p.t., 
hNPCs were not detectable by immunohistochemistry within the 
CNS and natural killer cells, microglia, and neutrophils were aggre-
gated at the implantation site, suggesting that rejection of hNPCs 
was mediated by the innate immune response. Mice were sacrificed 
at 21, 90, and 180 days p.t. and the effects on spinal cord pathology 
and neuroinflammation were evaluated. The hNPC treatment dra-
matically reduced both the spread of demyelination (as determined 
by Luxol fast blue staining) and neuroinflammation compared to 
control mice. Flow analysis and immunochemical staining revealed 
significantly less T cell infiltration and macrophage/microglia 
activation within the spinal cords of hNPC-transplanted mice 
compared to control mice. Co-culture of hNPCs with T cells purified 
from JHMV-infected mice resulted in dose-dependent dampening 
of T cell proliferation. Collectively, our results indicate that hNPCs 
are immunosuppressive and highlight that intraspinal instilla-
tion mutes the severity of neuroinflammation and demyelination, 
resulting in prolonged clinical recovery. These observations provide 
further support for hNPCs in treating inflammatory neurodegen-
erative diseases such as MS.

Poster Board Number: T-1034

CHANGE IN FUNCTIONAL PURINERGIC SIGNALING 
WITH COMMITMENT TO THE NEURONAL LINEAGE 
IN HUMAN FETAL CORTICAL NEURAL PRECURSOR 
CELLS
Lovelace, Michael D .1, Allen, David G.2, Weible II, Michael W.3, Wiley, 
James S.4, Chan-Ling, Tailoi1
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3Biomolecular & Physical Sciences, Griffith University, Brisbane & Discipline 
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Adenosine triphosphate (ATP) signals via P2X and P2Y purinergic 
receptors, and has important roles in neural stem cell (NSC) prolif-
eration and differentiation in rodents. During neuronal differentia-
tion, ATP release decreases and purinergic receptor expression is 
downregulated, leading us to hypothesise purinergic signaling 
may have significant roles in human neurodevelopment. This study 
used calcium (Ca2+) imaging of cultured human neural precursor 

cells (hNPCs) in adherent neurosphere monolayers from human 
fetal cerebrum. hNPCs showed a rapid, substantial increase in 
intracellular Ca2+ ([Ca2+]i) in response to ATP, adenosine diphosphate 
(ADP), 2-methylthioATP (2-MeSATP), uridine triphosphate (UTP) 
and uridine diphosphate (UDP). The response was predominantly 
from thapsigargin-sensitive intracellular stores. ATP-stimulated cells 
showed 3 distinct responses (single, double or multiple [Ca2+]i rises); 
the latter an oscillatory response which propagated between ad-
jacent cells. Post Ca2+-imaging immunostaining revealed ADP and 
ATP evoked oscillations in immature nestin+/s100β+/βIII-tubulin+ 
hNPCs whereas nestin-/s100β-/βIII-tubulin+ immature neurons 
never oscillated and showed lower responses. Application of the 
P2Y1-receptor antagonist (MRS2179) reduced the ADP response 
and oscillations. The P2X1/P2X3 agonist (α,β-methylene ATP) and 
the P2X7 agonist (BzATP) showed low to moderate responses. The 
delayed BzATP response was characteristic of P2X7 receptor pore 
opening, and two specific P2X7 receptor antagonists significantly 
reduced both responses, confirming the specificity of the response 
to the P2X7 receptor. Immunostaining confirmed the expression of 
P2Y1, P2X1, P2X3 and P2X7 receptors. This is the first identification 
of functional P2Y and P2X receptors in hNPCs and immature neu-
rons, and provides unique insights into the developmental changes 
which occur with commitment to the neuronal lineage.

Poster Board Number: T-1035

BAC-BASED ASSESSMENT OF PROTEIN-PROTEIN 
INTERACTIONS IN HUMAN PLURIPOTENT STEM 
CELL-DERIVED NEURAL STEM CELLS AND THEIR 
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Protein interaction studies represent a powerful tool to study cell 
signaling cascades, cell-cell interactions as well as principles of 
signal transduction mechanisms. Up to today, the majority of hu-
man interactome studies were conducted based on overexpression 
paradigms in tumor cell lines. Commonly encountered problems in 
this context are unspecific interactions due to supra-physiological 
protein expression levels, the use of transformed cells and a non-
tissue specific proteome. Ideally, protein-protein interaction data 
should be generated in the appropriate tissue-specific somatic 
cell expressing the protein of interest at endogenous expression 
levels. Here we used pluripotent stem cell-derived neural stem cells 
(lt-NES®; Koch et al., PNAS 106:3225-30, 2009) as a somatic stem 
cell population, which exhibits extensive self-renewal, clonoge-
nicity and stable neurogenesis. The introduction of GFP-tagged 
proteins via bacterial artificial chromosomes (BAC; Poser et al., Nat. 
Meth. 5:409-15, 2008) permitted the derivation of large numbers 
of polyclonal cell populations (pools) with faithful protein expres-
sion in more than 90% of the cells, average integration rates of one 
locus per genome as well as correct size and compartmentaliza-
tion of the tagged variants as detected by Western Blot analysis 
and high-resolution live cell imaging. Using this technique, we 
generated multiple cell lines harboring tagged proteins includ-
ing PCNA, JARID1C, AURKA, CDK2AP1, RBPJ, RUVBL2, the Methyl 
CpG Binding Protein 2 (MECP2) involved in the pathogenesis of 
Rett syndrome and the Alzheimer’s disease-associated proteins 
Nicastrin (NCSTN) and Valosin-containing protein (VCP). Using 
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protein-protein interaction studies with a label-free, quantitative af-
finity purification-mass spectrometry approach (Hubner et al., J Cell 
Biol 189:739-54, 2010) we identified several known complexes as 
well as novel interaction candidates of these proteins. The system is 
sufficiently sensitive to report changes in protein expression levels 
and compartmentalization during lt-NES® cell differentiation and 
after exposure to extrinsic factors such as inhibitors of proliferation 
and modulators of cell signaling. Furthermore, we were able to 
transfer this technique to iPS cell-derived lt-NES® cells from patients 
with Machado-Joseph disease (UbC, VCP) and Alzheimer’s disease 
(VCP, NCSTN). Our data suggest that protein tagging in PSC-derived 
lt-NES® cells and their neuronal progeny represents an efficient 
approach for studying protein-protein interactions in human neural 
cells both in normal and neurodegenerative contexts.

Poster Board Number: T-1036

GABAERGIC NEURONS DURING EARLY HUMAN 
BRAIN DEVELOPMENT
Lu, Gao
Department of Anatomy, Histology & Embryology ,, Shanghai Medical College,, 
Shanghai, China

Human forebrain GABAergic neurons comprise of those carry-
ing various biochemical and transmitter phenotypes, including 
DARPP32 (Dopamine and Adenosine 3’,5’ Monophosphate Regu-
lated Phosphoprotein), somatostatin (SOM), parvalbumin (PV), and 
calretinin (CR). They play versatile role in brain functions. It is not 
clear if these subtypes of GABA neurons are derived from neural 
progenitors in distinct regions during human development. At 7-8 
gestational weeks, GABAergic neurons were observed in the ventral 
telencephalon at the lateral ganglionic eminence (LGE). These GA-
BAergic projection neurons co-express Islet1 and DARPP32 but PV 
and CR. Interestingly, we also observed a group of GABA neurons 
at the corticostriatal border that express the cortical transcription 
factors Pax6. A small part of these Pax6 immunoreactive neurons 
also express DARPP32. By 8 gestational week, we began to observe 
GABA neurons in MGE, LGE, and they co-express NKX2.1 . Later, we 
found a goup of GABA neurons migrate to cortical plate coexpress-
ing NKX2.1 but Pax6. It suggested that altuough most part of the 
GABAergic originate from ventral telencephalon, there is a small 
part of GABAergic neurons born from dorsal origin.
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HUMAN NEUROEPITHELIAL STEM (NES) CELLS 
-A STANDARDISED SYSTEM FOR COMPARISON 
STUDIES
Falk, Anna1, Tailor, Jignesh2, Smith, Austin2

1Neuroscience, Karolinska Institutet, Stockholm, Sweden, 2Wellcome Trust 
Centre for Stem Cell Research, University of Cambridge, Cambridge, United 
Kingdom

Robust and standardised cultures of human stem cells provide 
a platform for comparison studies. Human NeuroEpithelial Stem 
(NES) cells can be derived from embryonic stem (ES) cells and 
induced pluripotent stem (iPS) cells. Interestingly, NES cells can 
also be captured directly from the foetal human brain demon-
strating their existent during development. NES cells of different 
origins display comparable characteristics including long-term 
proliferation in culture without loosing their ability to differentiate 
to functional neurons and glia. NES cells have a hindbrain identity 
and a characteristic transcription factor profile. The consistency 
between NES cells of various origins make them an interesting tool 
for comparative analyses of neural cells from control and diseased 
genetic backgrounds. NES cells are expanded in EGF and FGF2 

supplemented media over 100 passages maintaining a stable 
karyotype and a neuronal differentiation potential creating up to 
90% neurons upon growth factor withdrawal. NES cells grow with 
an organised rosette-like morphology expressing neuroepithelial 
and neural stem cell markers including Sox1, Sox2, Nestin, Dach1 
and PLZF. NES cell cultures are stabilised in a hindbrain positional 
identity during the first 10-15 passages, expressing Gbx2, Krox20, 
Irx3, and Nkx6.1.
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IN VITRO AND In vIvo DIFFERENTIATION OF 
HUMAN FETAL NEURAL PROGENITORS .
Fan, Yiping1, Marcy, Guillaume2, Low, Donovan KS1, Choolani, 
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System, Singapore, Singapore

Introduction: Neural stem cells (NSC) reside within the central 
nervous system (CNS), and have been propagated as neuro-
spheres (NS) in culture. They are intended for therapy particularly 
in neurodegenerative diseases which are of increasing prevalence 
due to aging populations in developed countries. NSC have been 
isolated from several parts of the developing human fetal brain 
and here, we attempt to profile these cells for CD133 expression 
as well as investigate both their in vitro and in vivo differentia-
tion potential. Methods: Fetal brain tissues were collected from 
medically-indicated pregnancy terminations between 13-15 weeks 
gestation, with informed consent. Tissues from second trimester 
subventricular zone, hippocampus, anterior and posterior cerebra, 
thalamus, cerebellum, brain stem and spinal cord were minced 
and dissociated enzymatically (n=4). Serum-free NS culture was 
performed over 2-4 weeks, and C133 profiling performed at every 
passage. Neurospheres at passage 1 were subcultured and placed 
into differentiating medium to assess in vitro dopaminergic dif-
ferentiation. Concurrently, NS were also transduced green and 
15X103 cells were injected into CD1 pup at E14 to determine their 
in vivo differentiation. Immunocytochemistry for MAP2ab, tyrosine 
hydroxylase (TH) on the cultured cells and nestin, BIII-tubulin, glial 
fibrillary acidic protein (GFAP) on the animal brain sections were 
performed to determine final identity of differentiated cells. Results: 
We isolated NS from cells derived from the different regions of the 
human fetal brain. Expression of CD133 at point of harvest ranged 
from 0% and 12.5% which was observed in the spinal cord. At pas-
sage 1, expression of CD133 then ranged from 0% to 30.9% which 
was observed in the cerebrum. Following that, a sharp decrease 
in expression of CD133 was observed which continued through 
passage 3.In vitro, dopaminergic differentiation can be observed 
from all cultures derived from all regions of the fetal brain and 
proportion of MAP2ab+TH+ cells ranged from 2.4±1.2% in cultures 
from anterior cerebrum to 34.4±8.8% in cultures differentiated from 
brain stem-derived NSC. From the in vivo data, successful engraft-
ment of labelled human neural progenitors was observed in 1 out 
of the 7 pups injected. Engraftment was observed 4 weeks post 
injection and stained brain sections demonstrated the differentia-
tion of the human neural stem/ progenitors into GFAP+ glial cells 
and the absence of undifferentiated nestin+ human neural stem/ 
progenitors. Conclusion: If CD133 is a bona fide neural stem/ pro-
genitor marker, our data suggests the greatest proportion of neural 
stem/ progenitors at passage 1 of NS cultures. Our differentiation 
studies demonstrated the successful differentiation of these human 
fetal neural stem/ progenitors into dopaminergic neurons in vitro 
and glial cells in vivo.



15

Detailed Program and Abstracts — Thursday, June 14

www.isscr.org/2012 Thursday Poster Book

Poster Board Number: T-1040

ACTIVATION OF RHO-A PROMOTES NEURONAL 
DIFFERENTIATION FROM MICRO RNA REGULATED 
HUMAN BRAIN NEURAL STEM CELLS
Hao, Hsiao-Nan1, Peduzzi, Jean2, Hao, Peter1, Tong, Yunlin3, Wan, 
Lan4
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Introduction: Commitment of neural stem cells to differentiate 
into functional neuronal cells is an essential step in pursuing cell 
therapy for neurological disorders. Neuronal differentiation (ND) in-
volves many endogenous and exogenous steps such as cell-cycles, 
intracellular signals, cell structural proteins and cell shape altera-
tions. The previously reported results suggest that both miRNA 
let7s and RhoA expressions play critical roles on ND. Lower levels 
of RhoA and Rho GTPases mediate cadherin adhesion molecules 
to up-regulate stem cell proliferation and expansion, whereas high 
levels of RhoA expression affect ND. Data from in vitro studies have 
shown that ND can be directly derived from embryonic stem cell 
cultures after manipulation of miRNA let7s expression. However, 
there are a few reports addressing the mechanism of endogenous 
signals regulating the morphological and genetic changes of hu-
man brain neural stem cell (HBSC) during ND. Furthermore, how 
miRNA let7 and RhoA initiate and govern final ND from HBSC also 
remains unclear. The purpose of this study was to observe the ND 
from HBSC culture treatment by the miRNA let7/RhoA expression 
enhancers such as β-1 integrin and EphrinA1 respectively. Results: 
To further understanding, the molecular mechanism of ND from 
HBSC (nestin+/CD133+) gene and protein expression profiles of 
HBSC treated with or without β-1 integrin and EphrinA1 were ana-
lyzed using cDNA microarray representing 11000 mRNAs. The sig-
nificant alterations in RhoA and RhoA-Rho kinase (RAK) expression 
levels were also confirmed using RT-PCR, Northern blotting and 
protein assays. OCT4, SOX2 and Nonog were expressed differently 
between the cell treated with and without β-1 integrin and Eph-
rinA1. Compared with non-treated cultures, both RhoA and RAK 
genes were up-regulated respectively (4 to 7 times respectively) 
after β-1 integrin and EphrinA1 treatment. We also found that both 
OCT4 and SOX2 expressions increase following elevated Rho/RAK 
expression. Neuronal specific protein markers (such as Hu, Neu-N, 
NF-L, N-cadherin, β-III Tubulin and MAP-2) were positively detected 
in the up-regulated RhoA cultures. In contrast, suppression of the 
RhoA and RAK mRNA expression with anti-RhoA/RAK antisenses 
significantly suppresses the ND. These data suggest that the RhoA/
RAK signaling pathway is critical for ND differentiation. However, 
to confirm that the differentiated cells are the functional neuronal 
cells will require further electronic physiological functional test. 
Material Methods: Cell culture Protocols for human fetal brain cell 
isolation, primary cell culture maintenance and differentiation, have 
been proved by IHC of WSU and Guangzhou 34air force hospital. 
miRNA expression profiling Total RNA samples were extracted from 
untreated NSCs, cells treated with Let7 oligonucleotide or β-1 inte-
grin for 5 days, and cells cultured within serum-free medium for 7 
days. Detection of NSC and neuronal mRNA and protein expression 
from cell cultures The transcription levels of nestin and neuronal 
specific protein makers were analyzed by reverse transcriptase (RT)-
PCR and immunocytochemistry stains.
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MRI TRACKING OF FERUMOXYTOL-LABELED 
HUMAN NEURAL STEM CELLS: IMPLICATIONS FOR 
CLINICAL USE
Gutova, Margarita
Neurosciences, City of Hope National Cancer Center, Duarte, CA, USA

Stem cells are under investigation as therapeutic agents for 
multiple types of cancers, including gliomas. A first-in-human 
study of neural stem cell (NSC)-mediated treatment of recurrent 
glioma is currently in Phase I clinical trial. Monitoring the move-
ments and fates of therapeutic stem cells in patients is critically 
needed in cell-mediated therapies, however such methodology 
has not been developed yet. A promising method for monitoring 
NSCs involves loading the cells with iron nanoparticles to enable 
subsequent tracking of their migration and tumor distribution 
over time with magnetic resonance imaging (MRI), which would 
allow for optimization of treatment regimens and strategies. In this 
study we evaluated the pre-clinical safety of labeling NSCs using 
a recently developed method for iron labeling of stem cells using 
the combination of heparin (H), protamine (P) and ferumoxytol 
(F) (HPF) and optimized MRI monitoring of HPF-labeled NSCs in 
vivo. HPF labeling of NSCs with nanocomplexes did not affect cell 
viability, growth kinetics or tumor tropism when tested in vitro 
and in vivo. MRI revealed dynamic in vivo NSC tumor tropism at 
multiple time-points after intracranial or intravenous injection of 
NSCs into glioma-bearing mice that correlated with data obtained 
by histological examination. Intracranial administration of HPF-
labeled NSCs did not cause clinical or behavioral changes in mice, 
no accumulation of iron was observed in the liver and spleen, and 
no local neuronal or systemic toxicities were detected. This study 
is a significant contribution to development of using HPF-labeled 
NSCs in clinical settings for treatment of brain tumors and other 
therapeutic indications.

Poster Board Number: T-1042

BIDIRECTIONAL CONTROL OF THE COMPETENCE 
OF MOUSE AND HUMAN NEURAL STEM CELLS
Kaneda, Hayato1, Nakamura, Shiho1, Igarashi, Mana2, Shimazaki, 
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Central nervous system (CNS) injury and disease have gained new 
prominence in modern medicine. According to the recent progress 
in stem cell biology, human neural cells can be readily obtained 
from induced pluripotent stem cells (iPSCs) and induced neuronal 
cells (iNCs). These are expected as innovative sources of biological 
materials for transplantation therapy and drug screening. However, 
the specific and efficient induction of homogeneous target cell 
populations remains difficult due to following reasons: (1) the neu-
ropotency of neural stem cells (NSCs) often depends on epigenetic 
status of iPSC origin; (2) the mechanisms of NSC cytogenesis includ-
ing spatio-temporal regulation of the differentiation potential is 
quite complex; and (3) iNCs are not expandable. Here, we figured 
out a solution to this problem by elucidation of molecular ma-
chinery of a novel dynamic regulatory program in NSC cytogen-
esis properties, namely the “competence change”. Although we 
hypothesized the “competence change” mediated by Coup-tfI and 
II (Coup-tfs) as the machinery of the temporal changes in respon-
siveness of NSCs to gliogenic cytokines in Nature Neuroscience in 
2008, molecular mechanisms underlying it have been completely 
unknown. NSCs diminish their neuropotency and acquire gliogenic 
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competence during development, therefore, efficient induction of 
neurons is difficult from NSCs after midgestation. Here, we identify 
the effector for the Coup-tfs-mediated neurogenic-to-gliogenic 
transition of NSC competence. Its overexpression not only impaired 
the acquisition of gliogenic competence by developing NSCs, but 
also restored neuropotency even in stage-progressed gliogenic 
NSCs, without aberrant alterations in the epigenetic status of the 
promoter of the gene for Gfap, a glial marker. The restoration of 
neuropotency by inhibition of the effector was also observed in hu-
man fetal brain-derived NSCs. In the field of stem cell research, the 
differentiation processes has been likely to be main focus toward 
the control of cytogenesis by stem cells for their application. How-
ever, the control of differentiation processes is often dependent on 
their contexts. Case in point: it is difficult to induce many neurons 
from gliogenic NSCs at late developmental stage because they 
already diminish their neuropotency. Therefore, the competence 
regulation may open the way to maintain and recover the neuro-
genic potential of NSCs.

Poster Board Number: T-1043

ELEVATION OF REACTIVE OXYGEN SPECIES 
STIMULATES THE MIGRATION OF IRRADIATED 
MOUSE AND HUMAN NEURAL PROGENITOR 
CELLS
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Neural progenitor cells (NPCs) migration is an essential process 
for brain development. Whereas in vivo studies report abnormal 
neuronal migration in cerebral cortex in mice prenatally exposed to 
ionizing radiation, little is known on the consequences of irradia-
tion on NPCs migration. In this study, we showed that, twenty-four 
hours after irradiation, wild type cortical mouse NPCs (mNPCs), as 
well as human NPCs (hNPCs), displayed an enhanced migration 
velocity associated with an elevated level of Reactive Oxygen Spe-
cies (ROS) compared to non-irradiated controls. Similar increase of 
migration was observed in non-irradiated Rad54 deficient mNPCs, 
cells that spontaneously exhibit a high endogenous ROS level com-
pared to wild type mNPCs. In these different cellular models, the 
antioxidant NAC treatment restored migration capacities similar to 
that observed in non-irradiated wild type NPCs. These data suggest 
that the oxidative stress generated after a γ-irradiation or endoge-
nously found in Rad54 deficient NPCs, is able to stimulate migration 
of NPCs cells. Using NPCs from WT/Fucci and Rad54/Fucci mice, that 
permit us to visualize nuclei in S/G2 or in G1 phase respectively by 
green or red fluorescence, we found that the increase of migration 
velocities reported in irradiated NPCs or in Rad54 mNPCs was not 
associated with a modification of cell cycle progression. Lastly, we 
evaluated the effect of γ-irradiation on NPCs migration on organo-
typic brain slice and after intracranial transplantation of GFP NPCs. 
These in vivo experiments definitively showed that oxidative stress 
resulting from γ-irradiation enhanced migration of both mouse and 
human embryonic neural progenitor cells.
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CELL LINEAGE TRACING OF SOX2 EXPRESSING 
CELLS IN THE ADULT MOUSE BRAIN
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Sox2 encodes a transcription factor which plays important roles 
in regulating neural development. It is also believed that Sox2 is 
one of the neural stem cell markers in the adult brain. There are 
two major neurogenesis zones in the mouse brain, which include 
subgranular zone of hippocampal dentate gyrus and subventricular 
zone of lateral ventricle. Here we take a genetic approach to label 
Sox2 positive cells in the adult mice brain by crossing a Sox2-
CreERT2 transgenic mouse with an inducible organelle specific dual 
fluorescent protein reporter mouse (R26RGR). The dual fluores-
cent proteins are encoded by an inducible transgenic construct 
(H2B-EGFP-2A-mCherry-GPI) placed in the Rosa26 locus. The 
H2B-EGFP encodes a histone protein fusion with an enhance green 
fluorescent protein which allows us to observe chromatin in the 
nucleus, providing cell cycle information including mitosis, while 
mCherry-GPI encodes red fluorescent membrane anchored protein 
depicting cellular locations and morphologies. Under the induction 
of tamoxifen at the adult stage, we can label Sox2 positive cells, 
putative neural stem cells and trace their descendents in vivo.

Poster Board Number: T-1045

EXPRESSION PATTERN OF GFP DRIVEN BY FGF1 
PROMOTER IN F1B-GFP TRANSGENIC MICE
Chiu, Ing-Ming, Chen, Mei-Shu, Lin, Hua-Kuo
Division of Regenerative Medicine, National Health Research Institutes, Jhunan, 
Taiwan

Fibroblast growth factor 1 (FGF1) is expressed predominantly in 
the neural tissues, such as brain and retina. In the normal mouse 
brain, FGF1 expression can be detected in the sensory and motor 
nuclei in the brain stem, cerebellum and substantia nigra. FGF1 has 
been shown to maintain self-renewal and multipotent capacities 
of neural stem/progenitor cells (NSPCs) in vitro. Previous studies 
showed that 571-bp (-540 to +31) sequence of the brain-specific 
FGF1 promoter (F1B) is sufficient to drive the expression of a heter-
ologous luciferase reporter in cultured cells. Also, F1B, as the major 
transcript of FGF1 gene, is expressed in brain areas that are known 
to be abundant for NSPCs in vivo. In order to identify the function of 
F1B in brain, we generated F1B-GFP transgenic mice, which contain 
571-bp F1B promoter sequence and fused to green fluorescent 
protein (GFP) as a reporter gene. Southern blots showed higher 
intensity signals in #115G F1B-GFP mice than other founders, indi-
cating the #115G contains a higher copy number of the transgene. 
We further extracted total RNAs from brains of 8-week old mice. 
Using reverse transcription and PCR techniques, we found that GFP 
was expressed in whole brain. Immunohistochemistry (IHC) was 
conducted to label the F1B-GFP+ cells in mouse brains. The IHC 
results from tissue sections of 12-week old mouse brains showed 
F1B-GFP+ cells expressed in two population of cells. One popula-
tion of F1B-GFP+ cells were ependymal cells which resided in ven-
tricle system, including lateral ventricles (LV), dorsal third ventricle 
(D3V), third ventricle (3V), aqueduct (Aq) and central canal (CC). The 
second population of F1B-GFP+ cells was neural cells. We found 
that a part of F1B-GFP+ cells can express the dopaminergic neuron 
marker, tyrosine hydroxylase. In addition, we showed that F1B-Cre 
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transgenic mice, mated with Rosa26 transgenic mice to detect 
β-galactosidase activity, also exhibited the same expression pattern 
as F1B-GFP mice. Taken together, we successfully used mouse as an 
animal model to express human gene promoter, F1B, and the F1B-
GFP+ cells are ependymal and neural cells. This F1B-GFP transgenic 
mouse might provide a novel tool to understand FGF1 function in 
brain development and in related diseases. 
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ENHANCED IL-1BETA PRODUCTION IN RESPONSE 
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CELLS IMPAIRS NEUROGENESIS IN AGED MICE
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A variety of mechanisms that contribute to the accumulation of 
age-related damage and the resulting brain dysfunction have been 
identified. Recently, decreased neurogenesis in the hippocampus 
has been recognized as one of the mechanisms of age-related brain 
dysfunction. However, the molecular mechanism of decreased 
neurogenesis with aging is still unclear. In the present study, we 
investigated whether aging decreases neurogenesis accompanied 
by the activation of microglia and astrocytes, which increases 
the expression of IL-1beta in the hippocampus, and whether in 
vitro treatment with IL-1beta in neural stem cells directly impairs 
neurogenesis. Ionized calcium-binding adaptor molecule 1 (Iba1)-
positive microglia and glial fibrillary acidic protein (GFAP)-positive 
astrocytes were increased in the dentate gyrus of the hippocampus 
of 28-month-old mice. Furthermore, the mRNA level of IL-1beta 
was significantly increased without related histone modifications. 
Moreover, a significant increase in lysine 9 on histone H3 (H3K9) 
trimethylation at the promoter of NeuroD (a neural progenitor cell 
marker) was observed in the hippocampus of aged mice. In vitro 
treatment with IL-1beta in neural stem cells prepared from whole 
brain of E14.5 mice significantly increased H3K9 trimethylation 
at the NeuroD promoter. These findings suggest that aging may 
decrease hippocampal neurogenesis via epigenetic modifications 
accompanied by the activation of microglia and astrocytes with the 
increased expression of IL-1beta in the hippocampus.

Poster Board Number: T-1047

INDUCED NEURONAL CELLS FROM AGING MOUSE 
FIBROBLASTS
Ahlenius, Henrik, Chanda, Soham, Südhof, Thomas C., Wernig, 
Marius
Stanford University, Stanford, CA, USA

Defined sets of transcription factors have recently been used to 
convert mouse and human fibroblasts into cells with neuronal 
characteristics. These induced neuronal cells (iN cells) show all 
hallmarks of normal mature neurons. However, it is still unknown 
if iN cells can be generated from aged cells and whether there are 
any changes in reprogramming efficiency or function of aging iN 
cells. Aging is associated with declined cognitive function, changes 
in neural plasticity and reduced neurogenesis. On the other hand it 
is difficult to study intrinsic neuronal properties of aged mammals. 
It is virtually impossible to culture aged neurons; it is hard to isolate 
them in high purity and challenging to assess their electrophysio-
logical properties. It would therefore be desirable to generate aged 
iN cells in order to study age related changes in neurons. Here we 

describe the generation of iN cells from aging, postnatal to aged 25 
month old, mouse fibroblasts. Tail derived fibroblast cultures were 
established from postnatal, 4 day old and 3, 10, 18 and 25 month 
old mice. Fibroblasts were infected with doxycycline-inducible 
lentiviral vectors carrying Brn2, Ascl1 and Myt1l and were assayed 
for iN cell generation and function at 2-3 weeks after transgene 
induction. iN cells were generated at similar efficiencies from adult 
to aged fibroblast. The efficiency was however lower as compared 
to those generated from embryonic fibroblasts. Aging iN cells were 
positive for pan neuronal markers Tuj1 and Map2. They displayed 
mature neuronal morphologies without any change in complexity 
between age groups as assessed by neurite tracing. To probe the 
functional properties of these iN cells, we next performed current-
clamp experiments. iN cells derived from different ages had similar 
resting membrane potential, input resistance, and capacitance. 
Upon current injection, iN cells from different ages generated 
single or multiple action potentials with similar efficiency. Further-
more, the action potential threshold or amplitude did not change 
significantly across all ages tested. Finally, we performed voltage-
clamp experiments to measure sodium and potassium conduc-
tance of the iN cells and found no difference between the ages. We 
here show that iN cells can be generated from aged mouse fibro-
blast and suggest that these findings may be useful for studying 
neuronal aging and to model age related changes in neurogenesis.

Poster Board Number: T-1048

EFFICIENT GENERATION AND DEVELOPMENTAL 
ANALYSIS OF BASAL FOREBRAIN CHOLINERGIC 
NEURONS FROM MOUSE EMBRYONIC STEM CELLS
Ishii, Seiji1, Okada, Yohei2, Miya, Fuyuki3, Tsunoda, Tatsuhiko3, 
Shimazaki, Takuya1, Okano, Hideyuki1

1Department of Physiology, School of medicine, Keio University, Tokyo, Japan, 
2Department of Physiology, Kanrinmaru Project, School of medicine,Keio 
University, Tokyo, Japan, 3Laboratory for Medical Informatics, Center for 
Genomic Medicine, RIKEN, Yokohama, Japan

The differentiation mechanisms of basal forebrain cholinergic 
neurons (BFCN) in early neural development are of special interest, 
because dysfunctions of BFCN have been implicated to be involved 
in cognitive impairments including Alzheimer’s disease. However, 
little is known about the underlying mechanism of the develop-
ment of early-born BFCN. For the analysis of the development of 
BFCN, we investigated the roles of Lhx8, which is expressed in me-
dial ganglionic eminence (MGE) and is known to positively regulate 
cholinergic differentiation, using an in vitro embryonic stem (ES) 
cell differentiation system to induce BFCN. To obtain BFCN from 
mouse ES cells, we first differentiated ES cells as serum-free, floating 
culture of embryoid body-like aggregates (SFEB) with Dkk1. Dkk1 
not only increased the number of Sox1-GFP+ cells in SFEB but also 
up-regulated the expression of forebrain marker, Foxg1, and a MGE 
marker, Nkx2.1. Thus, we then dissociated Dkk1-treated SFEBs into 
single cells and cultured them in suspension with FGF-2 to form 
neurospheres and to differentiate them into BFCN. Immunocyto-
chemical analysis showed efficient differentiation into βIII-tubulin/
choline acetyltransferase (ChAT) double positive BFCN. Also, NGF 
increased the number of ChAT-positive BFCN, and the expression 
of chat by 40-fold, suggesting that our in vitro system is useful for 
generating ChAT-positive BFCN from mouse ES cells. Next, we car-
ried out lentivirus-mediated knockdown of Lhx8 and Lhx6 by short-
hairpin RNAs (shRNAs) during neurosphere formation in our in vitro 
system. Consistent with the previous reports showing a significant 
decrease in the number of BFCN in Lhx8-null mice, in our system 
the expression of ChAT was decreased by the knockdown of Lhx8 
under differentiation conditions. These results suggest that the dif-
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ferentiation potential into BFCN is positively regulated by Lhx8. To 
identify the downstream transcription factors of Lhx8, we collected 
GFP-positive cells in neurospheres by fluorescence-activated cell 
sorting and performed microarray analysis comparing cells infected 
with Lhx8-shRNA to those infected with a control virus. As a result, 
we identified 963 probes (819 genes) whose expression levels 
changed more than two-folds by the knockdown of Lhx8. Among 
these, we identified 54 transcription factors by gene ontology 
analysis. Also, Lhx8 is expressed at 114-fold higher level in neural 
progenitors prepared from forebrain at E11.5 compared with those 
at E14.5; therefore we picked up 31 genes highly expressed in E11.5 
neural progenitors. Future studies should include the identification 
of downstream transcription factors of Lhx8 by investigating the 
roles of these genes in the development of BFCN.

Poster Board Number: T-1049

JARID 2 REGULATION OF MURINE POSTNATAL 
SUBEPENDYMAL ZONE NEUROGENESIS
Chang, Eun Hyuk
Department of Physiology, Anatomy and Genetics, University of Oxford, Oxford, 
United Kingdom

The murine subependymal zone (SEZ) contains stem cells and 
produces daily tens of thousands of neurons.. However, the 
mechanisms of SEZ neural stem/progenitor cell (NSPC) mainte-
nance, differentiation and cell-fate specification are still not clear. 
To understand the role of epigenetic factors in this process, we are 
investigating whether Jarid2/Jumonji is necessary for regulating 
self-renewal and multipotency of SEZ NSPCs. Jarid2 interacts with 
polycomb repressive complex 2 (PRC2) in embryonic stem cells to 
regulate the balance between self-renewal and differentiation by 
modulating pluripotency genes. The expression level of Jarid2 and 
PRC2 core components such as Ezh2, Eed and Suz12 in postnatal 
mouse SEZ NSPCs was previously unknown; therefore, we have 
now shown their expression in vivo and in vitro as neurospheres 
with qRT-PCR and Western blot. Using lentiviral-delivered shRNAs 
in the SEZ neurospheres, we found Jarid2 knockdown increased 
the number of neurospheres but decreased their diameter and the 
number of differentiated cells. Eed knockdown in neurospheres, 
however, did not show any significant difference in their self-
renewal and multipotency, compared to the scrambled control. Our 
data suggest that Jarid2 is necessary for SEZ NSPC differentiation. In 
addition, different neurosphere phenotypes after knocking down 
Jarid2 and Eed imply Jarid2 may have as yet unknown PRC2-inde-
pendent roles to govern the postnatal SEZ NSPCs. Understanding 
the role of epigenetic factors in the context of NSPC self-renewal 
and differentiation has important implication for the development 
of neural stem cell-based therapies.

Poster Board Number: T-1050

INVESTIGATION OF THE OPTIMAL 
TRANSPLANTATION SITE OF FETAL NEURAL STEM/
PROGENITOR CELLS FOR SPINAL CORD INJURY IN 
ADULT MICE .
Iwai, Hiroki1, Nori, Satoshi1, Nishimura, Soraya1, Yasuda, Akimasa1, 
Tsuji, Osahiko1, Takahashi, Yuichiro2, Hara, Chikako3, Toyama, 
Yoshiaki1, Okano, Hideyuki3, Nakamura, Masaya1

1Orthopaedic Surgery, Keio University, Tokyo, Japan, 2Orthopaedic Surgery, 
Saiseikai Yokohamashi Tobu Hospital, Kanagawa, Japan, 3Physiology, Keio 
University, Tokyo, Japan

There were many reports that transplantation of neural stem/pro-
genitor cells (NS/PCs) promoted functional recovery in several ani-
mal models of spinal cord injury (SCI) and we have recently report-

ed intra-lesional transplantation of NS/PCs was the most effective 
compared to the other procedures; intra-thecal and intra-venous 
transplantation. However, there have been no report to determine 
where exactly the best transplantation site is, because previous 
researchers grafted NS/PCs into various sites of injured spinal cord; 
epicenter, rostral and caudal sites and so on. The purpose of this 
study is to determine the optimal transplantation site of NS/PCs 
for SCI in adult mice. Adult female C57BL/6J mice received 60 kdyn 
contusion injuries using the Infinite Horizon Impactor after lami-
nectomy at the Th10 level. 9 days after SCI, NS/PCs derived from the 
fetal transgenic mice, which ubiquitously expressed Venus and lu-
ciferase, were transplanted into the injured spinal cord at different 
sites: the lesion epicenter (E-group), and 1 mm rostral and caudal 
sites from the rim of the lesion (RC-group). Survival of NS/PCs was 
quantitatively evaluated using in vivo bioluminescence imaging. 
Motor function of hindlimbs was assessed by Basso Mouse Scale 
(BMS) for 6 weeks after SCI. Thereafter, the animals were sacrificed 
and immunohistochemical staining was processed for histological 
analysis. There was no difference in BMS between the E-group and 
RC-group. The final photon counts of the grafted NS/PCs converged 
within a narrow range in the both groups, independent with the 
initial photon counts. Grafted NS/PCs differentiated into neurons, 
astrocytes and oligodendrocytes. In the RC-group, grafted NS/PCs 
differentiated into more neurons and less astrocytes compared to 
the E-group. There was no significant difference in the distribution 
of the transplanted cells, positive areas of Neurofilament 200kDa 
(NF-H) and platelet endothelial cell adhesion molecule-1 (PECAM-1) 
between the both groups. The final photon counts were conver-
gent and independent with the initial photon counts, suggesting 
that the survival of grafted NS/PCs was fairly constant if more than 
a certain number of the cells were transplanted. Although the dif-
ferentiation pattern of the grafted NS/PCs were different between 
the two groups, there was no significant difference in the functional 
recovery and the final survival of NS/PCs. Therefore, it is estimated 
that there would be no difference in microenvironment between 
the epicenter, rostral and caudal sites at the sub-acute phase of SCI. 
Collectively, we conclude that the optimal transplantation applica-
tion is to transplant more than a certain number of NS/PCs into the 
epicenter of injured spinal cord at the sub-acute phase, considering 
the additional damage of the intact spinal at the site to the lesion 
epicenter by the injection procedure.

Poster Board Number: T-1051

MODULATION OF NEURAL STEM CELL 
PROLIFERATION BY THE EXOGENOUS GENE 
EXPRESSION ENHANCED BRAIN RECOVERY IN A 
RAT MODEL OF ISCHEMIC STROKE
Yoo, Jongman, Seo, Jin-ju, Eom, Jang-Hyeon, Hwang, Dong-Youn
CHA University, Seongnam, Korea, Republic of

Brain repair after ischemic injury largely depends upon neurogene-
sis of endogenous neural stem cells, suggesting that enhancement 
of neural stem cell proliferation would be a strategy for treating 
many brain diseases. In a series of experiments, we tested if several 
secreted proteins potentially modify brain microenvironment in a 
favorable way for neurogenesis and brain repair. For this, we over-
expressed the candidate proteins in the ischemic penumbral area 
of Sprague-Dawley rats 3 days before transient middle cerebral 
artery occlusion (MCAO). In another set of experiment, the secreted 
factors were delivered into the brain 1 week after MCAO which cor-
responded to the subacute stage of stroke. Behavioral recovery was 
assessed for 5 weeks with a battery of behavioral tests including 
modified neurologic severity score (mNSS), accelerated rotarod and 
foot fault tests. We found that, among the factors, SDF1 demon-
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strated a significant improvement of neurologic deficits resulting 
from ischemic brain injury. BrdU-labeling experiments demonstrat-
ed newborn (BrdU+) cells in the SVZ and striatum were dramatically 
increased by the exogenous SDF1 and most of the BrdU+ cells 
were co-stained with doublecortin and PSA-NCAM. Convincingly, 
the number of BrdU+ cells was highly correlated with the results of 
behavioral tests. We also found that the number of newly formed 
neurons and glial cells in the peri-infarct area was increased by the 
overexpressed SDF1. In summary, we observed the therapeutic effi-
cacy of SDF1 regardless of delivery time post-stroke, indicating the 
therapeutic potential of this protein in treating stroke patients of 
various stages of stroke. (This research was supported by Stem Cell 
Research Program (2010-0020407) funded by the Ministry of Educa-
tion, Science and Technology of Republic of Korea).

Poster Board Number: T-1052

PERLECAN IS NECESSARY FOR THE MAINTENANCE 
OF CD133 EXPRESSING NEURAL STEM CELLS IN 
THE ADULT MOUSE SUBVENTRICULAR ZONE .
Kerever, Aurelien1, Mercier, Frederic2, Oda, Yuka1, Arikawa-
Hirasawa, Eri1

1Research Institute for Diseases of Old Age, Juntendo University Graduate 
School of Medicine, Tokyo, Japan, 2Department of Tropical Medicine and 
Infectious Diseases, John A. Burns School of Medicine, Honolulu, HI, USA

In the subventricular zone (SVZ) of the adult brain, GFAP+ neural 
stem cells (NSCs) are tightly associated with fractones and blood 
vessels basement membranes. Perlecan, a major heparan sulfate 
proteoglycan (HSPG) is present in the basement membranes of the 
SVZ blood vessels and in fractones. However, the role of perlecan 
in the neurogenic niche has remained largely unknown. Perlecan-
null mice die at birth because of premature cartilage development. 
To restore cartilage abnormalities, we created lethality-rescued 
mice, which expressed recombinant perlecan in cartilage, using a 
cartilage-specific Col2a1 promoter/enhancer. In this study, using 
this mouse model deficient in perlecan in the adult brain, we as-
sessed the content of extracellular matrix in the neurogenic niche 
and investigated the behavior of NSCs in the absence of perlecan. 
We observed no obvious change in the constitution and integrity of 
the blood vessel basement membranes and in the fractones of the 
SVZ despite the absence of perlecan. To discriminate GFAP+ NSCs 
from GFAP+ SVZ astrocytes, we used the stem cell marker CD133. 
We observed a decrease in the number of CD133+GFAP+ NSCs in 
the SVZ of perlecan null mice. Finally, the number of new neuro-
blasts (expressing the immature neuronal marker doublecortin) in 
the SVZ and the integration of new neurons (expressing the mature 
neuronal marker NeuN) in the olfactory bulb were also decreased in 
perlecan null mice. These results suggest that perlecan is necessary 
for the maintenance of CD133+GFAP+ NSCs population and for 
neurogenesis. This study brings the first evidence of a key role of 
perlecan in the adult neural stem cell niche.

Poster Board Number: T-1053

HISTAMINE PROMOTES NEURONAL 
DIFFERENTIATION OF CULTURED RAT MIDBRAIN 
NEURAL PRECURSOR CELLS BUT DIMINISHES 
DOPAMINE NEURON NUMBERS IN VITRO AND In 
vIvo
Escobedo, Itzel, Molina-Hernández, Anayansi, Velasco, Iván
Neurosciences, National Autonomous University of Mexico, Mexico, Mexico

Histamine (HA) is a neuroactive molecule that is involved in the 
regulation of diverse physiological functions in adult organisms, 

such as wakefulness and sleep, motor activity, as well as thermic 
and endocrine modulation. During central nervous system (CNS) 
development, histamine (HA) is one of the first neurotransmitters 
to appear, presenting higher concentrations than those observed 
in the adult brain. Particularly, in the region of ventral midbrain 
(VM), HA increases its concentration up to 5-fold at embryonic days 
14-16 and then its levels are decreased close to birth, reaching the 
low concentrations that are present in the adult brain. Interestingly, 
neuronal differentiation in the VM correlates temporally with the 
increase in the concentration of HA in this region. The role of HA 
during brain development has been elusive. In this work, we aimed 
to study the effects of HA on neural precursor cells (NPC) of rat VM 
in vitro and in vivo. We analyzed the effect of several HA concentra-
tions on proliferation, differentiation and cell death of cultured VM 
NPC. We found that VM cells express HA receptors, and that HA was 
able to significantly increase neuronal differentiation from 21% to 
37%. Pharmacological assays revealed that this HA-induced neuro-
nal differentiation is due to activation of H2 receptors. We observed 
that HA increased 2-fold apoptotic cell death compared to control 
conditions, evaluated by TUNEL assay. An interesting finding was 
that the proportion of dopaminergic neurons was selectively and 
significantly decreased after HA treatment of VM NPC. We also 
evaluated the role of HA in vivo through intrauterine injections in 
the developing brain, and found that HA administration decreased 
the number of dopaminergic neurons in the VM, without affecting 
gabaergic neurons. Taken together, these results suggest that HA 
might be acting as a transient signal that modulates neurogenesis 
and dopamine neuron differentiation/survival in the midbrain dur-
ing CNS development.

Poster Board Number: T-1054

REGULATION OF ADULT MOUSE NEURAL STEM 
CELLS BY TLR9 MEDIATED SIGNALING .
Matsuda, Taito1, Juliandi, Berry1, Murao, Naoya1, Namihira, 
Masakazu1, Kawai, Taro2, Akira, Shizuo2, Nakashima, Kinichi1

1Laboratory of Molecular Neuroscience, Graduate School of Biological Science, 
NAIST, Ikoma, Japan, 2Laboratory of Host Defense, WPI Immunology Frontier 
Research Center, Osaka University, Osaka, Japan

  Adult tissue-specific stem cells possess the ability to self-renew 
and generate functionally differentiated cells that replenish lost 
cells throughout an organism’s lifetime. Stem cell functions are 
controlled by extracellular cues from the niche and by intrinsic 
genetic programs within the cells. Recent studies have shown that 
the adult mammalian brain retains neural stem cells (NSCs) in the 
subventricular zone (SVZ) of the lateral ventricle and subgranular 
zone (SGZ) of the hippocampal dentate gyrus. NSCs generate three 
major cell types in the central nervous system (CNS), i.e., neurons, 
astrocytes and oligodendrocytes. It has been shown that their 
differentiation is strongly influenced by local environment and 
extracellular cues from such as Wnt produced by surrounding as-
trocytes. Microglia is a bone marrow-derived macrophage-like cell 
that plays an important role in brain immunity. We have previously 
found that microglia are localized adjacent to NSCs in the SGZ of 
the hippocampal dentate gyrus. This finding implies that, similarly 
to astrocytes, microglia can also affect the behavior of NSCs as a 
niche component.   In epileptic conditions, activation of microglia 
occurs concomitantly with the increase in NSC proliferation, 
tempting us to hypothesize that NSC proliferation is increased 
by as yet unknown factors derived from microglia. To examine 
this hypothesis, we focus on Toll-like receptors (TLRs), since they 
have been known to activate microglia leading to the massive 
induction of gene expression of secreted factors. TLRs have been 
reported to be expressed in CNS cells, therefore we confirmed TLRs 
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expression in the adult hippocampus by immunohistochemistry. 
We found that TLR9 is expressed in microglia, which reside in the 
SGZ. To reveal the role of TLR9 on NSC regulation in an epileptic 
condition, kainate was intraperitoneally administrated to wild type 
or tlr9 knockout mice. We observed that the lack of TLR9 resulted 
in promotion of kainite-induced cell proliferation. As a next step, 
we sought to identify the proliferating cells in tlr9 deficient mice 
following seizure induction with kainite by analyzing the pheno-
type of BrdU-labeled dividing cells. We found that the majority of 
these proliferating cells were neuroblasts, which are committed 
to differentiate into neurons. In addition, the number of newly 
generated mature neuron in the granular cell layer was significantly 
increased in tlr9 knockout mice compared to that in wild type mice 
4 weeks after kainite-induced seizure. This finding has prompted 
us to further examine whether behavior of NSCs are regulated by 
TLR9 expressed in microglia. In vitro studies indicated that microglia 
stimulated with TLR9 ligand released soluble factors that attenu-
ated neuronal differentiation. Taken together, these data raise a 
possibility that TLR signaling in microglia regulates kainate-induced 
neurogenesis in the adult mouse hippocampus.

Poster Board Number: T-1055

SUPPRESSED CYTOKINE EXPRESSION IN 
NEONATAL RAT BRAINS IMMEDIATELY 
FOLLOWING TRAUMATIC BRAIN INJURY 
INDICATES A RAPID ENDOGENOUS ANTI-
INFLAMMATORY RESPONSE
Glover, Loren E ., Tajiri, Naoki, Ernhardt, Jared, Tan, Jun, Kaneko, Yuji, 
Borlongan, Cesar V.
Neurosurgery and Brain Repair, University of South Florida, Tampa, FL, USA

The timing of therapeutic intervention in neurological disorders, 
especially neurotraumas such as traumatic brain injury (TBI) is 
critical (Glover et al., 2012 in press), with the acute phase already 
influenced by genetic and histologic perturbations including 
aberrant neurovascular inflammation and apoptosis (Borlongan 
and colleagues, 2009, 2010). Although immediate cell death 
cascades have become established in adult TBI, the pathophysiol-
ogy underlying neonatal TBI is poorly understood. The objective of 
the present study was to determine the role of cytokine regulation 
following TBI in neonatal rats. Seven-day old Sprague-Dawley rats 
were subjected to TBI using the controlled cortical impact (CCI) in-
jury model. Age-matched littermates that did not receive TBI served 
as the control for this study. Immediately following TBI (within 
15 minutes), rats were euthanized and the brains were divided 
into the ipsilateral (left) and contralateral (right) hemispheres and 
flash frozen in liquid nitrogen. A BioRad 23-Plex panel was used to 
measure cyotkine levels. Surprisingly, the data revealed that 18 of 
the 23 cytokines analyzed were significantly downregulated in the 
hemisphere contralateral to the TBI impacted hemisphere. Three 
cytokines, namely, IL-5, IL-6 and MIP-3a were identified as signifi-
cantly suppressed in both ipsilateral and contralateral hemispheres 
of neonatal TBI rats compared to the control rats. The remaining 
5 cytokines did not signficantly differ between TBI and control 
rats, indicating an overwhelming downregulation of the entire 
panel of cytokines analyzed here. A parallel study processing the 
plasma of the same cohort of neonatal TBI and control rats revealed 
neither downregulation nor upregulation of the same cytokines 
analyzed in the brain tissue, suggesting a highly localized cytokine 
suppression in the brain during the early injury phase that was 
not reflected in the peripheral circulation. In stark contrast to the 
reported early pro-inflammatory response exhibited in adult TBI, 
the present neonatal TBI study demonstrated a reversed cytokine 

profile of downregulation. These results suggest a robust and im-
mediate endogenous anti-inflammatory response is mounted by 
the contralateral hemisphere, a brain region remote from the site 
of injury. This study demonstrates that the highly plastic neonatal 
brain is equally capable of cytokine regulation following TBI, which 
may be a unique feature of the young brain’s regenerative capacity.

Poster Board Number: T-1056

ADULT NEUROGENESIS AND NEURONAL 
REGENERATION IN THE ZEBRAFISH BRAIN
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The subventicular zone (SVZ) of the adult mammalian brain 
contains neural stem cells (NSCs) that generate neuronal progeni-
tor cells (NPCs) to be supplied into the olfactory bulb (OB) in the 
physiological condition. However, brain insults such as ischemic 
stroke and traumatic brain injury stimulate NSCs in the SVZ to 
produce NPCs migrating to other brain regions for regeneration. 
The regenerative capability of such endogenous NSCs is insufficient 
to promote the functional recovery. To overcome this difficulty, we 
need to understand the mechanisms of adult neurogenesis and 
brain regeneration more precisely. The telencephalic ventricular 
zone (VZ) of adult zebrafish, in which powerful genetic approaches 
and in vivo imaging techniques are available, is an excellent com-
parative model to study the unsolved problems in neurobiology 
of the mammalian SVZ. We established a zebrafish model to study 
the cellular and molecular processes underlying adult neurogen-
esis and brain regeneration. Systematic immunohistochemical 
and ultrastructural studies of the adult zebrafish telencephalic 
VZ have revealed that its cytoarchitecture is similar to the VZ in 
the developing mammalian brain. Live imaging of fluorescently-
labeled NPCs has shown that NPCs in the telencephalic VZ migrate 
along the blood vessels to the OB in adult zebrafish. Telencephalic 
injury induced coordinated cellular processes that underlie neu-
ronal regeneration: the up-regulated proliferation of NPCs in the 
telencephalic VZ and the differentiated NPCs into mature neurons 
at the injury site. Eventually, the adult zebrafish brain appeared fully 
repaired within a month after the lesion. Moreover, we compared 
neurogenesis in the telencephalic VZ of young adult, mid-age, and 
elderly zebrafish. The number of NPCs migrating towards the OB 
was gradually decreased with age. The capacity for neuronal regen-
eration after telencephalon injury was also lower in aged fish. Clari-
fying the common and distinct mechanisms of adult neurogenesis, 
identified by the comparative studies of zebrafish and mammalian 
brains, may be useful to develop regenerative therapies for neuro-
logical diseases.



21

Detailed Program and Abstracts — Thursday, June 14

www.isscr.org/2012 Thursday Poster Book

Poster Board Number: T-1057

GENE THERAPY USING WNT3A CONTRIBUTES 
TO FUNCTIONAL RECOVERY AND ENHANCES 
NEUROGENESIS IN FOCAL ISCHEMIC INJURY IN 
MICE
Shruster, Adi, Ben-zur, Tali, Barhum, Yael, Offen, Daniel
Tel Aviv University, Petha Tikva, Israel

Background: Stroke potently stimulates cell proliferation in the sub-
ventricular zone (SVZ) of the lateral ventricles. SVZ neuroblasts than 
migrate to the injured striatum and cortex; however, most of the 
cells do not survive and mature. Recent studies have demonstrated 
that Wnt signaling promote adult neurogenesis in the subgranu-
lar zone (SGZ) of the dentate gyrus in the hippocampus and the 
SVZ. However, it remains unknown whether overexpressing Wnt 
could promote neural regeneration in the striatum and functional 
recovery after ischemic injury. Here, we examined the efficacy of in-
jection into the striatum or the SVZ of a lentivirus-expressing Wnt3a 
on neurogenesis and functional outcome following focal striatal 
ischemic injury induced by local administration of the vasoconstric-
tor endothelin-1. Results: Treatment with Wnt3a in the striatum 
significantly enhanced functional recovery after ischemic injury on 
the 28th day and increased the number of BrdU-positive cells differ-
entiated into mature neurons in the ischemic striatum. Treatment 
with Wnt3a in the SVZ significantly enhanced the functional recov-
ery from the second day after injury and increased the number of 
immature neurons in the striatum and the SVZ on the second day 
after injury. In addition, we found reduced disseminated neuronal 
injury in the group treated with Wnt3a in the SVZ. Conclusions: Our 
data suggests that gene therapy using Wnt3a contributes to func-
tional recovery after ischemic injury, through increasing neurogen-
esis or neuronal survival in the ischemic striatum.

Poster Board Number: T-1058

CHARACTERIZATION OF EMBRYONIC STEM CELL-
DERIVED NEURONS ON A HIGH-THROUGHPUT 
AUTOMATED PATCH CLAMP SYSTEM
Jiang, Xin1, Sirenko, Oksana1, Hesley, Jayne1, Costantin, James1, 
Powe, Allan2, Stice, Steven2

1Molecular Devices, LLC, Sunnyvale, CA, USA, 2ArunA Biomedical, Inc, Athens, 
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The advent of automated patch clamp systems has enabled the 
large scale screening of compounds for effects on ion channel 
activity through direct electrophysiological measurements. This 
type of platform technology can accelerate the drug discovery and 
development process for ion channel targets. However, the applica-
tion of automated systems is currently limited to recording from 
cell lines that overexpress the ion channel of interest in a non-na-
tive context. In contrast, human stem cell-derived neurons (hSCNs) 
have shown promise to be a more physiologically relevant tool for 
drug discovery. Similar to primary neurons, hSCNs endogenously 
express ion channels in a more native-like context, enabling better 
pharmacological characterization of candidate compounds during 
drug discovery. To evaluate the suitability of hSCNs for automated 
patch-clamp electrophysiology studies, here we characterize the 
electrophysiological and pharmacological properties of endog-
enous ion channels in human embryonic stem cell (hESC)-derived 
neurons using an automated patch clamp system that measures 
both ligand and voltage-gated ion channels in 384 parallel record-
ing sites. The hSCNs used for this study were derived from the 
WA09 (H9) hESC line and express a broad array of ion channels at 
the mRNA level but have not been characterized at a functional 

level. To date, we have demonstrated the functional expression of 
multiple voltage-gated ion channels in these hSCNs; a full biophysi-
cal and pharmacological characterization of these and other ion 
channel types expressed at the transcript level is underway. This 
study demonstrates that the combination of human stem cell-
derived neurons with a high-throughput automated patch clamp 
system potentially offers a powerful assay for ion channel drug 
discovery in a more biologically relevant system.

Poster Board Number: T-1059

VOLUNTARY EXERCISE RESTORES THE SOCIAL 
RECOGNITION IMPAIRMENT IN DOMINANT 
NEGATIVE DISC1 MICE: IMPLICATION FOR 
SCHIZOPHRENIA
Offen, Daniel, Segal, Hadar, Barzilay, Ran
Tel Aviv University, Petha Tikva, Israel

Background: Schizophrenia (SCZ) is a severe neuropsychiatric disor-
der affecting about one percent of the population. Current pharma-
cological treatment options have insufficient effect on negative 
symptoms, such as social withdrawal, and cognitive decline. Clinical 
studies indicate that physical exercise can attenuate negative 
symptoms and improve cognitive deficits, possibly by enhancing 
adult neurogenesis. The aim of the present study was to determine 
whether voluntary wheel running can improve the SCZ-associated 
phenotypes of dominant-negative DISC1 transgenic mice (DN-
DISC1). Results: DN-DISC1 and wild-type mice were placed for 
14 days in an active cage with free access to a running wheel . 
Thereafter, mice underwent behavioral tests and brains were pro-
cessed for tissue analysis. We could not observe differences in social 
interaction between the wild type and DN-DISC1 transgenic mice. 
Nonetheless, a significant deficit in social recognition was detected 
in the DN-DISC1 mutant mice which was markedly reversed by 
voluntary exercise in both females and males. We also found that 
female mice stayed in the active cage, restored the impairment ob-
served in Y maze performance which is attributed to hippocampal 
dysfunction. ELISA analysis showed two fold increase in BDNF levels 
in frontal cortex of WT mice after physical exercise. In contrast, in 
the DN-DISC1 mice, physical exercise didn’t induce the BDNF levels. 
Discussion: Our preliminary results suggest that physical exercise 
can attenuate the impaired social and cognitive phenotypes exhib-
ited by the DN-DISC1 mice. In parallel, we observed no alteration in 
BDNF levels in the DN-DISC1 mice after physical activity which may 
indicate for their dysfunction in neurogenesis processes. Further 
tissue analysis of the brains will be conducted in order to reveal a 
possible mechanism underlying this behavioral data.

Poster Board Number: T-1060

LMX1A DEFINES MIDBRAIN DOPAMINERGIC 
NEURONS: FACS AND FICTION
Hartley, Brigham J ., Schmidt, E. Marina, Finnin, Ben A., Fabb, 
Stewart A., Pouton, Colin W., Haynes, John M.
Stem Cell Biology Group, Drug Discovery Biology, Monash University, Parkville, 
Australia

The derivation of specific neuronal subtypes from human pluripo-
tent stem cells (hPSCs) at high purity is currently hampered by the 
inherent heterogeneity of existing differentiation protocols. Thus 
cell grafts may be contaminated with unwanted cell types, resulting 
in tumor formation and/or lack of functional integration. Isolating 
committed progenitors for use in both in vitro and in vivo applica-
tions is highly attractive since their reduced structural fragility 
when compared to post mitotic neurons, and proliferative potential 
allows for expansion prior to use. Previous work in this laboratory 
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has demonstrated the isolation of committed mouse dopaminergic 
(DA) progenitors using a LIM homeobox transcription factor 1 alpha 
(Lmx1a) homologous recombinant reporter cell line. Depending on 
the culture method, the isolated Lmx1a+ progenitors give rise to 
enriched DA neurons in terminal cultures. In this study we investi-
gate the potential of Lmx1a as a marker for the enrichment of DA 
neurons from hPSCs. We report that correct regionalisation of dif-
ferentiating hPSCs during neural induction is required for the FACS 
isolation of committed floorplate (midbrain) DA progenitors using a 
human Lmx1a reporter cell line. These progenitors, when expanded 
as neurospheres and replated, give rise to enriched populations 
of functional bonafide midbrain DA neurons. Our findings show 
that it is possible to define and isolate cells suitable for either cell 
replacement therapies or the development of in vitro models of 
neurotoxicity.

Poster Board Number: T-1061

CULTURE, CHARACTERIZATON AND 
DIFFERENTIATION OF NEURAL STEM CELLS FROM 
GUINEA PIGS (CAVIA PORCELLUS)
Fonseca, Erika T .1, Galindo, Layla T.2, Porcionatto, Marimélia2, 
Miglino, Maria A.1
1Surgery, University of São Paulo, São Paulo, Brazil, 2Biochemistry, Federal 
University of São Paulo, São Paulo, Brazil

Neurogenesis in adulthood of most mammals persists in two 
main brain areas: the hippocampus dentate gyrus (DG) and the 
subventricular zone of the lateral ventriculum (SVZ). This study 
aimed to cultivate, characterize and differentiate neural precur-
sors of fetal guinea pigs (Cavia porcellus). Culture of cell suspen-
sions obtained from fetal SVZ were plated on Poly-Hema (Poly 
[2-hydroxyethyl methacrylate]) treated flasks and maintained in 
EGF and FGF-2-supplemented high glucose medium. After 7 to 10 
days of culture, rounded, solid cellular aggregates with irregular 
surface and variable size were observed in the supernatant. These 
neurospheres (NSFs) were submitted to passages with or without 
enzymatic dissociation. Non-dissociated NSFs increased in size and 
number after passage whereas dissociated cells retained their pro-
liferative capacity and eventually generated new NSFs. Dissociated 
and non-dissociated NSFs were frozen and thawed and the viability 
pre- and post-freezing, and after 1 to 15 days were maintained. 
The colorimetric method MTT revealed no differences in viability 
for thawed cells, examined soon after thawing or after 1 week or 1 
month of thawing. In NSF cultures submitted to differentiation in 
EGF/FGF-2 deprived medium, a significant number of morphologi-
cally different, adherent cells were observed after 7 days. These cells 
were positive by immunostaining for markers of neural precursors 
(Nestin), neurons (β-III-tubulina), oligodendrocytes (mGalC) and 
astrocytes (GFAP). Thus, these results demonstrated the obtainance 
of NSFs with progenitor potential from SVZ of guinea pig fetuses.

Poster Board Number: T-1062

ESTABLISHMENT OF INDUSED PLURIPOTENT 
STEM CELL LINES FROM PARKINSON DISEASED 
PATIENTS FOR MOLECULAR MECHANISMS STUDY
Lebedeva, Olga S .1, Lagarkova, Marya A.2, Kiselev, Sergey L.3, 
Nekrasov, Evgeny D.4, Susina, Marya A.4, Chestkov, Ilya V.2, Vassina, 
Ekaterina M.2, Illarioshkin, Sergey N.5, Grivennikov, Igor A.1
1Institute of molecular genetics RAS, Moscow, Russian Federation, 2Vavilov’s 
institute of general genetics RAS, Moscow, Russian Federation, 3NRC “Kurchatov 
Institute”, Moscow, Russian Federation, 4Moscow institute of physics and 
technology, Moscow, Russian Federation, 5Research center of neurology RAMS, 
Moscow, Russian Federation

Parkinson’s disease (PD) is the second most common neurodegen-
erative disorder (after Alzheimer’s disease). Parkinson’s disease is a 
gradually progressive, degenerative neurologic disorder. Although 
typically a sporadic disease, mutations in some genes have been 
identified as a cause of late-onset, autosomal dominant familial 
PD that is clinically and neurochemically indistinguishable from 
sporadic PD. Mutations in the leucine-rich repeat kinase 2 (LRRK2) 
are the most common cause of familial and sporadic PD identified 
to date. Mutation G2019S causes from 3% (Asia) to 41% (Northern 
Africa) of familial PD cases. Although some progress on LRRK2 
involvement in the disease progression has emerged during last 
years absence of adequate model complicates investigation of 
human diseases and development of novel therapies. Recent ad-
vances in cell reprogramming technologies facilitate the develop-
ment of human cell models that allows precise mechanisms disease 
investigation. Using skin biopsies from PD patients with LRRK2 
gene mutation (G2019S) we reprogrammed dermal fibroblasts 
using lentiviral constructs carrying Yamanaka’s factors (Oct4, Sox2, 
Klf4, c-Myc). Obtained iPSC clones were morphologically indistin-
guishable from human embryonic stem cells colonies. We analyzed 
PD patient-specific iPSC lines for the expression of main markers 
of pluripotency i.e. Oct4, Sox2, Hesx1, Sall1, TRA-1-60, TRA-1-81, 
SSEA4, etc. Established cell lines were also analyzed for the ability to 
differentiate into the cells belonging to all three germ layers. We de-
veloped an effective protocol of iPSCs differentiation into tyrosine 
hydroxylase - positive dopaminergic neurons. Generation of “dis-
eased” iPSC lines from different patients carrying common genetic 
alterations allows use of phosphoproteomic approaches to identify 
possible molecular pathways of disease development and to find 
electrophysiological differences in neuronal network formation.

Poster Board Number: T-1063

NEURAL STEM CELLS DIRECTLY DIFFERENTIATED 
FROM PARTIALLY REPROGRAMMED FIBROBLASTS 
RAPIDLY ACQUIRE GLIOGENIC COMPETENCY
Akamatsu, Wado1, Matsui, Takeshi1, Takano, Morito2, Yoshida, 
Kenji1, Ono, Soichiro1, Matsuzaki, Yumi1, Nakamura, Masaya2, Okano, 
Hideyuki1

1Department of Physiology, Keio University, School of Medicine, Tokyo, Japan, 
2Department of Orthopedic Surgery, Keio University, School of Medicine, Tokyo, 
Japan

Neural stem cells (NSCs) were directly induced from mouse 
fibroblasts using four reprogramming factors (Oct4, Sox2, Klf4, and 
cMyc) without the clonal isolation of iPSCs. These NSCs gave rise 
to both neurons and glial cells even at early passages, while early 
NSCs derived from clonal ESCs/iPSCs differentiated mainly into 
neurons. EGF-dependent neurosphere cultivation efficiently propa-
gated these gliogenic NSCs and eliminated residual pluripotent 
cells that could form teratomas in vivo. We concluded that these 
directly induced NSCs were derived from partially reprogrammed 
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cells, because dissociated ESCs/iPSCs did not form neurospheres 
in this culture condition. These NSCs differentiated into both 
neurons and glial cells in vivo after being transplanted intracrani-
ally into mouse striatum. NSCs could also be directly induced from 
adult human fibroblasts. The direct differentiation of partially 
reprogrammed cells may be useful for rapidly preparing NSCs with 
gliogenic competency.

Poster Board Number: T-1064

PHENOTYPIC SCREENING FOR NEUROGENESIS: 
FROM IN VITRO TO In vIvo
Jagasia, Ravi1, Iacone, Roberto1, Ceccarelli, Simona1, Knoflach, 
Frederic1, Christensen, Klaus1, Petitjean, Pascal1, Zoffmann, Sannah1, 
Chicha, Laurie1, Truong, Hoa Hue1, Certa, Ulrich1, Benchoua, 
Alexandra2, Peschanski, Marc1, Graf, Martin1

1F. Hoffmann-La Roche, Basel, CNS Res, Basel, Switzerland, 2Istem, Evry, France

One of the most remarkable forms of structural plasticity in the 
adult brain is the generation of new functional neurons from adult 
neural precursors cells (NPCs). There is accumulating evidence 
that neurogenesis in the adult hippocampus contributes to brain 
physiology and disease, but its precise physiological role remains 
elusive. Conceptually, this process can be divided into four steps: 
(i) proliferation; (ii) neuronal fate determination; (iii) survival and 
neuronal/synaptic maturation of new neurons; and (iv) functional 
integration of new neurons into the pre-existing neuronal network. 
Here we describe the development of phenotypic in vitro screening 
assays using human embryonic stem cell derived NPCs as a cellular 
model to investigate neurogenesis. Using expression profiling of 
differentiating cells and exposure of NPCs to bioactive small mol-
ecules, we can demonstrate that neurogenesis relevant signaling 
pathways are active in this in vitro cell model. These experiments 
demonstrate that this human NPC model represents a neuronal 
relevant transcriptional and biological state, which can unleash 
the identification of a plethora of targets spanning the druggable 
genome. We identify through a screening cascade of High-
Throughput Screening, image based High Content Analysis (neurite 
outgrowth, synaptic maturation) in human NPCs and subsequently 
in mouse model of adult hippocampal neurogenesis, new active 
CNS compounds/targets. These compounds may help in identify-
ing novel regenerative medicines, and may ultimately elucidate 
novel mechanisms modulating adult neurogenesis.

Poster Board Number: T-1065

In vIvo FATE AND FUNCTION OF NEURAL 
STEM CELL GRAFTS AND OF THE SUBSEQUENT 
ENDOGENOUS BRAIN IMMUNE RESPONSES
Berneman, Zwi N .1, Praet, Jelle1, Reekmans, Kristien1, De Vocht, 
Nathalie2, Daans, Jasmijn1, Van Der Linden, Annemie2, Ponsaerts, 
Peter1

1Laboratory of Experimental Hematology, University of Antwerp, Antwerp, 
Belgium, 2BioImaging Laboratory, University of Antwerp, Antwerp, Belgium

In order to understand the physiological mechanisms needed for 
transplanted neural stem cells (NSC) to regenerate the injured 
central nervous system (CNS), we have aimed over the past years to 
determine NSC fate following in vivo grafting. For this, we estab-
lished eGFP/Luciferase-expressing adherently growing cultures of 
murine embryonic (E14) brain-derived NSC, which were character-
ized by the expression of specific marker proteins and by their in 
vitro tri-lineage differentiation potential. Next, the therapeutic 
potential for intravenous administration of NSC was investigated 
in the experimental autoimmune encephalomyelitis mouse model 
for multiple sclerosis. The absence of therapeutic benefit was due 

to cell retention in lung capillaries, as demonstrated by real time in 
vivo bioluminescence imaging (BLI). Finally, we also investigated 
the in vivo remyelination capacity of NSC upon direct grafting into 
the demyelinated CNS of cuprizone-treated mice. At two weeks 
post-grafting, proper differentiation and integration of grafted 
NSC was hindered by strong microglial and astrocyte responses 
in both healthy and demyelinated CNS tissue, as demonstrated 
by quantitative in vivo BLI and histological analysis. Therefore, we 
hypothesize that the therapeutic potential of NSC grafting, as 
observed by other studies, cannot be accounted for by adequate 
cell graft migration, survival and/or integration, but may potentially 
be explained by induced inflammatory responses following cell 
grafting.

Poster Board Number: T-1066

A POTENTIAL APPLICATION OF OLFACTORY BULB-
DERIVED ADULT NEURAL STEM CELLS
Kuwabara, Tomoko, Asashima, Makoto
Research Center for Stem Cell Engineering, National Institute of Advanced 
Industrial Science and Technology (AIST), Tsukuba, Ibaraki, Japan

Neural stem cells (NSCs), which are responsible for continuous 
neurogenesis during the adult stage, are present in human adults. 
Typical neurogenic regions are the hippocampus and the subven-
tricular zone; recent studies have revealed that NSCs also exist in 
the olfactory bulb. Olfactory bulb-derived neural stem cells (OB 
NSCs) have the potential to be used in therapeutic applications 
and can be easily harvested without harm to the patient. Through 
the combined influence of extrinsic cues and innate program-
ming, adult neurogenesis is a finely regulated process occurring 
in a specialized cellular environment, a niche. Understanding the 
regulatory mechanisms of adult NSCs and their cellular niche is not 
only important to understand the physiological roles of neurogen-
esis in adulthood, but also to provide the knowledge necessary for 
developing new therapeutic applications using adult NSCs in other 
organs with similar regulatory environments. We will present our 
recent progress of the study of adult NSCs regarding the potential 
of regenerative medicine, primarily in the area of diabetes therapy. 
The utility of NSCs derived from the olfactory bulb is presented 
along with the rationale for why this might be an acceptable treat-
ment modality. The potential use of stem cells for the testing and 
recommendation of specific therapeutics for mental disorders is 
also presented.

Poster Board Number: T-1067

NESTIN-POSITIVE STEM/PROGENITOR CELLS 
WITH NEURAL DIFFERENTIATION POTENTIAL 
ARE PRESENT IN THE MENINGEAL NICHE DURING 
DEVELOPMENT UP TO ADULTHOOD .
Bifari, Francesco1, Kusalo, Marijanna2, Malpeli, Giorgio3, Bersan, 
Emanuela2, Amati, Eliana3, Scarpa, Aldo3, Berton, Valeria2, Fumagalli, 
Guido2, Krampera, Mauro1, Decimo, Ilaria2

1Medicine, University of Verona, Verona, Italy, 2Public Healt, Section of 
Pharmacology, University of Verona, Verona, Italy, 3Pathological Anatomy, 
University of Verona, Verona, Italy

Meninges, which include arachnoid and pia mater, cover the entire 
CNS and are filled with cerebrospinal fluid produced by choroid 
plexi. Recently, we found that meninges host a population of im-
mature precursors with neural differentiation potential that can be 
activated by injury. In this work, we asked whether these precursors 
in meninges were developmentally conserved from embryo to 
adult. Therefore, in samples from embryo (E14, E20), perinatal (P0, 
P15) and adult rats, we: i) quantify the distribution, the number and 
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the proliferation rate of nestin-positive cells in meninges; ii) char-
acterize the overall meningeal cell composition and its changes 
during the developmental stages; iii) assessed the stem/progenitor 
cells potential in vitro. The cellular and extracellular composition of 
meninges across development were analysed and the expression 
of markers of undifferentiated cell (Nestin and Vimentin), neural 
crest (p75), neural progenitors (Sox2, DCX, Tuj1), astorcytes (GFAP), 
pericytes (NG2), endothelial cells (CD31) and ECM components 
such as fibronectin, heparan sulphate and laminin, assessed by 
confocal microscopy. Cells expressing the stem cell marker nestin 
were found in meninges as early as E14. The number and density 
of these cells decreased with the animal age and represent the 
13.3±4.4% of the adult rat meninges cells. Proliferating Ki67-nestin 
positive cells were found in all developmental stages even that 
their number significantly decreases (E20 16.5%, P0 10.9%, P15 
8.7%6 and in adult 4.8%; p<0.0001). Moreover, Oct4- and DCX- pos-
itive cells were also found at all ages. Meninges nestin-positive cells 
were distinct from NG2-, GFAP- and CD31-positive cells. To further 
characterize meninges as stem cell niche, we analysed the gene 
expression of stem cell-related markers including nestin, pouf5, 
vimentin, cspg, dcx, pax6 and sox2 by laser capture microscopy. 
Quantification of the developmental changes of microdissected 
meningeal tissue confirm the persistence of stem cells-related gene 
during all the stages. Finally, we assessed the in vitro stem cell prop-
erties of meninges nestin-positive cells during development up to 
adulthood. As expected from the ex-vivo observation, the number 
of colony forming unit (CFU) and cell growth rate, decreased with 
rat age. Under differentiating conditions, nestine-positive cells 
expanded from all rat ages underwent neural differentiation. These 
data suggest that the meninges are a putative new stem cell niche 
capable of housing and maintaining up to adulthood a population 
of stem/progenitor cells with neural differentiation potential. Fur-
ther investigation will elucidate any functional role of the menin-
geal stem cell niche and of its nestin-positive stem/precursor cells 
in brain development and in adulthood.

Poster Board Number: T-1068

EVIDENCE FOR NEUROGENESIS BY LATENT 
PARENCHYMAL PROGENITORS AFTER STROKE
Magnusson, Jens P .1, Göritz, Christian1, Tatarishvili, Jemal2, Kokaia, 
Zaal2, Lindvall, Olle2, Frisén, Jonas1

1Department of Cell and Molecular Biology, Karolinska Institute, Stockholm, 
Sweden, 2Wallenberg Neuroscience Center,Lund Strategic Research Center for 
Stem Cell Biology and Cell Therapy, Lund University Hospital, Lund, Sweden

In the adult mouse brain, neurogenesis is limited to two small 
regions, one of which is the subventricular zone (SVZ) of the 
lateral ventricles. In response to stroke, neural stem cells in the SVZ 
increase their proliferation, and neuroblasts ectopically migrate 
toward the lesion site. Despite this well-described response, it is not 
known whether all stroke-induced ectopic neuroblasts are derived 
from the SVZ. It has been shown that following a cortical stab in-
jury, parenchymal astrocytes, which are normally non-neurogenic, 
can be isolated and propagated as multipotent neurospheres in 
vitro. It has remained unknown whether parenchymal astrocytes 
can also display such neurogenic potential in vivo. To test this, 
we used Connexin-30-CreER transgenic mice or a Cre-expressing 
adenovirus to inheritably label parenchymal astrocytes, and subse-
quently subjected animals to experimental ischemic stroke through 
transient occlusion of the middle cerebral artery. We will present 
data providing evidence for stroke-induced local neurogenesis 
from parenchymal astrocytes in vivo. Our findings highlight a previ-
ously unknown level of plasticity in the adult brain and suggest a 

possible new target for therapeutic interventions that aim to repair 
the brain after ischemic injury.
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UNIQUE GENE EXPRESSION PROFILES OF NEURAL 
STEM CELLS AND THEIR PROGENY IN THE ADULT 
BRAIN
Bracko, Oliver1, Singer, Tatjana2, Aigner, Stefan2, Knobloch, Marlen1, 
Winner, Beate2, Ray, Jasodhara2, Clemenson Jr., Gregory D.2, Suh, 
Hoonkyo2, Couillard-Despres, Sebastien3, Aigner, Ludwig3, Gage, 
Fred H.2, Jessberger, Sebastian1

1Cell Biology, ETHZ, Zürich, Switzerland, 2Laboratory of Genetics, The Salk 
Institute for Biological Studies, La Jolla, CA, USA, 3Institute for Molecular 
Regenerative Medicine, Paracelsus University, Salzburg, Austria

Neural stem cells (NSCs) generate new neurons throughout life in 
two regions of the mammalian brain: the subventricular zone (SVZ) 
lining the lateral ventricles, and the hippocampal dentate gyrus 
(DG). Adult neurogenesis has been implicated in tissue homeosta-
sis, physiologic brain function, and has been also associated with a 
number of neuro-psychiatric diseases. To characterize the molecu-
lar signature of NSCs and immature neurons we isolated NSCs and 
their progeny from the adult DG and SVZ using transgenic reporter 
mice expressing either a GFP reporter under the control of the Sox2 
promoter (labeling NSCs), or a DsRed reporter under the control 
of the doublecortin (Dcx) promoter (labeling immature neurons). 
Transcriptome analyses revealed distinct gene expression profiles 
between NSCs and immature neurons. One example is the growth 
factor insulin-like growth factor 2 (IGF2), which was highly ex-
pressed in DG NSCs in contrast to SVZ NSCs and immature neurons. 
We show that IGF2 controls proliferation of DG NSCs in vitro and in 
vivo via the AKT pathway. Gene expression profiling of NSCs and 
newborn neurons may reveal novel genes/pathways that control 
distinct steps in the course of adult neurogenesis.

Poster Board Number: T-1070

NEURAL STEM/PROGENITOR CELLS DAMAGED 
BY REACTIVE OXYGEN SPECIES EVOLVED BY 
PHOTOSENSITIZING REACTION
Mori, Hideki, Hara, Masayuki
Biological Science, Osaka Prefecture Univ., Sakai, Osaka, Japan

We want to know how the growth of neural stem/progenitor cells 
and their differentiation are affected by reactive oxygen species 
evolved in photosensitizing reaction, because of the similarity be-
tween the stem cells and the tumor cells in central nervous system. 
We investigated the effects of two photosensitizers (rhodamine 123 
and hematophorphyrin) on the mouse neural stem/progenitor cells 
cultured in vitro under the illumination. ABC transporters were ex-
pressed in the cells, and could pump rhodamine 123 and hemato-
phorphyrin out of the cells. Under the illumination of strong actinic 
light with those photosensitizers, reactive oxygen species was 
evolved to injure the cells. Number of viable cells decreased under 
illumination through apoptosis and necrosis. Those cell-killing ac-
tivities were not clearly dependent on the presence of inhibitors for 
ABC transporters. Immunocytochemical staining with showed that 
immature cells with markers of neural stem/progenitor cells (Sox 2, 
CD133, nestin were more sensitive to the reactive oxygen species 
than the differentiated cells.
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METABOLIC CONTROL OF ADULT NEURAL STEM 
CELL ACTIVITY
Braun, Simon M G1, Knobloch, Marlen1, Zurkirchen, Luis1, von 
Schoultz, Carolin1, Zamboni, Nicolas2, Araùzo‐Bravo, Marcos3, 
Kovacs, Werner1, Karalay, Özlem1, Suter, Ueli1, Roccio, Marta4, Lutolf, 
Matthias4, Semenkovich, Clay5, Jessberger, Sebastian1

1Inst. of Cell Biology, Swiss Institute of Technology (ETH), Zurich, Switzerland, 
2Inst. of Molecular Systems Biology, Swiss Institute of Technology (ETH), 
Zurich, Switzerland, 3Department of Cell and Developmental Biology, Max 
Planck Institute for Molecular Biomedicine, Münster, Germany, 4Institute of 
Bioengineering, Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne, 
Switzerland, 5Division of Endocrinology, Metabolism & Lipid Research, 
Washington University School of Medicine, St Louis, MO, USA

Neurogenesis relies on an intricate balance between quiescence 
and proliferation of neural stem cells (NSCs) to ensure the lifelong 
generation of newborn neurons in the adult brain. The proliferative 
activity of NSCs is governed by highly regulated molecular mecha-
nisms, many of which are yet to be identified. Using metabolic 
profiling of adult NSCs we observed that these cells are in a distinct 
metabolic state when compared to their differentiated progeny or 
other dividing neural cells. In particular, NSCs display high levels 
of de novo lipogenesis, a metabolic pathway upregulated in many 
cancer cells. Here we show the role key lipogenic enzymes play in 
maintaining NSC proliferation using pharmacological inhibition 
and conditional genetic deletion of these genes. Furthermore, we 
found that this pathway is tightly regulated in the hippocampal 
neurogenic niche through the specific expression of proteins which 
can inhibit the activity of these lipogenic enzymes within the quies-
cent pool of NSCs. Our findings underline the essential role of lipid 
metabolism in regulating the proliferative activity of adult NSCs.

Poster Board Number: T-1072

NEURONAL INDUCTION IN GRAFTS OF NEURONAL 
PROGENITORS TO SITES OF SPINAL CORD INJURY
Verena Haringer1, Paul Lu1, 2, Mark Tuszynski1, 2

1Department of Neurosciences, University of California, San Diego, CA 
2 VA Medical Center, San Diego, CA

Keywords: spinal cord injury, neural stem cells pinal cord injury 
(SCI) causes loss of neurons and axons at the lesion site, frequently 
resulting in permanent loss of function. One repair strategy is to 
use cell transplantation as a means of replacing injured neurons, 
providing a potential mechanism for forming poly-synaptic relays 
across sites of injury. The aim of the present study is to compare 
the fate of freshly isolated embryonic neural cells versus cultured, 
pre-dfferentiated neural cells that are transplanted into the injured 
adult spinal cord. Neural stem cells that express green fluorescent 
protein (GFP) were harvested from embryonic day 14 (E14) rat spi-
nal cords and grafted into a C3 dorsal column wire knife lesion site 
in wild-type adult rats, 2 weeks after SCI. The grafts filled the injury 
site and matured into both neurons and glia; neurons extended 
axonal processes over long distances into the host spinal cord both 
caudally and rostrally. Fetal NPCs were generated from neuro-
spheres derived from E14 spinal cord. When grafted into the adult 
injured spinal cord, these cells differentiated into glia. To increase 
neuronal differentiation/maturation from neurospheres, the cells 
were pre-differentiated into neuronal progenitors as monolayer 
cultures for 3, 5, 7 days using retinoic acid and sonic hedgehog. The 
cells expressed the early neuronal progenitor markers, III tubulin 
and Nestin. When grafting these pre-differentiated neuronal pro-
genitors/early neurons into adult SCI lesion sites, almost no mature 
spinal cord neurons were detected in the cell graft 4 weeks after 

transplantation. Instead the graft consisted mainly of glial cells. 
Overall graft survival was good. These findings confirm the pro-glial 
environment of the adult spinal cord, indicating that even pre-
differentiation into neuronal phenotypes are insufficient to lead 
to a neuronal fate in vivo. Further differentiation steps are required 
to promote retention of the neuronal phenotype in grafted neural 
progenitors. Such work is ongoing. ACKNOWLEDGMENTS: We 
thank the Rat Resource and Research Center, University of Missouri, 
Columbia, Missouri, for providing GFP rats. This work was sup-
ported by the Veterans Administration, NIH (NS09881), CIRM, Wings 
for Life, Canadian Spinal Research Organization, the Swiss Institute 
for Research into Paraplegia, and the Dr. Miriam and Sheldon G. 
Adelson Medical Research Foundation.
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MODELING PARKINSON’S DISEASE IN A 
PETRI DISH: EFFECT OF α- SYNUCLEIN ON 
DOPAMINERGIC NEURONS DERIVED FROM 
MOUSE INDUCED PLURIPOTENT STEM CELLS
Rodriguez, Leonardo1, Pal, Gayatri2, Schüle, Birgitt2

1San Jose State University, San Jose, CA, USA, 2The Parkinson’s Institute, 
Sunnyvale, CA, USA

Parkinson’s disease (PD) affects 1% of the population over the 
age of 60 and by the year 2030 the number of cases is estimated 
to double. PD is the second most prevalent neurodegenerative 
disorder. Lewy bodies are the hallmarks of PD pathology and ac-
cumulate the protein α-synuclein. α-synuclein overexpression is 
a causative factor for neurodegeneration as shown in Mendelian 
forms of PD. α-synuclein upregulation has also been consistently 
reported in toxicological animal models of PD. Several recent publi-
cations propose that α-synuclein can have a prion-like effect, where 
the disease state protein conformation can be transmitted between 
neurons. The disease relatively specifically targets A9 dopaminergic 
(DA) neurons in the midbrain and spares adjacent A10 DA neurons. 
In comparing these two populations in vitro we will explore the dif-
ferences in susceptibility for PD. We hypothesize that A9 DA derived 
neurons will be more vulnerable to extracellular α-synuclein com-
pared to A10 DA neurons in a new induced pluripotent stem cell 
(iPSC) model. We have generated iPSC lines by taking mouse tail 
fibroblasts and transfecting them with the four factors; specifically, 
Oct4, Sox2, Klf4 and l-Myc in a retroviral vector. The mouse tail fibro-
blasts are reprogrammed and iPSC colonies are picked after 21-30 
days. Following characterization for pluripotency, the iPSCs are 
guided to a neuronal fate by using a novel four-stage protocol em-
ploying a feeder-free culturing method. Embryoid body formation 
is carried out in mESC media with the SMAD inhibitors Dorsomor-
phin (1 μM), SB431542 (2 μM) and the MEK inhibitor PD0325901 
(1μM). After plating, the cells are cultured in N2/B27 media plus 
growth factors for 16 days and yield a significant percentage of 
beta III tubulin positive cells and tyrosine hydroxylase (TH) positive 
cells. Within the TH-positive population, A9 and A10 neurons can 
be distinguished using FoxA2 and calbindin markers, respectively. 
Challenging our iPSC-derived neurons with α-synuclein protein at 
different concentrations for 24 hours and subsequent flow cytom-
etry and immunocytochemistry will illuminate the viability of A9 
dopaminergic neurons versus adjacent A10 neurons. Comparing 
relative survival percentages of DA neurons can shed light on the 
inherent differences between A9 and A10 neurons. These differ-
ences are important when trying to understand why A9 neurons 
are more susceptible in PD. In addition, we believe that mouse 
dopaminergic neurons derived from induced pluripotent stem cells 
can be a valuable model of PD for 1) examining the characteristics 
of DA neuronal subtypes, 2) using these neurons for neurotoxicity 
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testing, e.g. challenge with MPP+ and paraquat, and 3) establishing 
drug screening approaches. If deemed successful, our iPSC-derived 
neuronal model will be a valuable tool to study Parkinson’s disease 
in a petri-dish.

Poster Board Number: T-1074

RFX TRANSCRIPTION FACTORS AND FGF1 
SUSTAIN NEURAL STEM AND PROGENITOR CELLS 
THROUGH AURORA-A KINASE ACTIVATION
Hsu, Yi-Chao, KAO, CHIEN-YU, CHIU, ING-MING
Institute of Cellular and System Medicine National Health Research Institutes, 
Jhunan Town, Taiwan

Fibroblast growth factor 1 (FGF1) has been suggested as an 
important growth factor for many biological processes, such as 
neurogenesis. FGF1 and FGF-1B promoter-driven green fluorescent 
protein (F1BGFP) have been used to isolate neural stem/progeni-
tor cells (NSPCs) with self-renewal and multipotency. However, the 
mechanisms that regulate the maintenance of F1BGFP(+) NSPCs 
are still unknown. In this study, we provide several lines of evidence 
to show the regulatory mechanisms for F1BGFP expression and 
the maintenance of F1BGFP(+) NSPCs: (i) RFX2 and RFX3 transcrip-
tion factors could directly bind the 18-bp cis-element (-484 to 
-467) of F1B promoter, and are crucial for F1BGFP expression; (ii) 
F1BGFP(+) cells have significantly higher levels of AurA activation, 
neurosphere formation than GFP(-) cells. Protein kinase inhibitor, 
staurosporine, RFX2-siRNA and RFX3-siRNA could reduce FGF-1B 
promoter activity, AurA activation and neurosphere formation. 
These inhibitory effects could be rescued by FGF1 treatment. (iii) 
AurA kinase specific inhibitor, VX-680, could significantly reduce the 
AurA activation and neurosphere formation of F1BGFP(+) NSPCs. 
However, these reductions could not be rescued by additional FGF1 
treatment. (iv) Autocrine/paracrine activation of AurA of F1BGFP(+) 
cells could be inhibited by FGF1-neutralizing antibody and FGFR 
(SU5402). Furthermore, AurA activation in F1BGFP(+) cells could 
also be inhibited by PI3K/AKT inhibitor, suggesting FGF receptors 
and AKT signaling pathways play important roles in the activation 
of AurA kinase and the maintenance of F1BGFP(+) NSPCs. (v) As a 
proof of principle, F1BGFP(+) cells are identified as a subset of B1 
NSPCs with single primary cilium that will absorb through AurA 
activation in the lateral wall of the adult mouse brain. In conclusion, 
our results suggest that RFX2/3 transcription factors are crucial for 
F1BGFP expression levels. F1BGFP(+) cells have sustained AurA 
activation through FGF1-FGFR and PI3K/AKT pathways.

Poster Board Number: T-1075

P57 CONTROLS QUIESCENCE OF ADULT 
HIPPOCAMPAL NEURAL STEM CELLS
FURUTACHI, Shohei, GOTOH, Yukiko
Institute of Molecular and Cellular Biosciences, University of Tokyo, Tokyo, Japan

Neural stem cells (NSCs) in the adult mammalian hippocampus 
constitute a relatively quiescent cell population, but the molecules 
responsible for their quiescence have remained unknown. In 
this study, we found that the cyclin-dependent kinase inhibitor 
Cdkn1c (p57) regulates the quiescence of NSCs in the adult mouse 
hippocampus. Selective deletion of the p57 gene in NSCs initially 
resulted in their recruitment into the cell cycle and increased neu-
rogenesis in young adult mice and even in aged mice. In contrast, 
long-term deletion of the p57 gene through adulthood resulted in 
NSC exhaustion and a reduced level of neurogenesis in aged mice. 
Furthermore, our results support the notion that dynamic changes 
in p57 levels underlie the reversal of NSC quiescence in response 
to neurogenic stimuli such as epileptic seizures and running. The 

regulation of NSC quiescence by p57 might thus have important 
implications for lifelong neurogenesis and neural plasticity in 
response to external stimuli.

Poster Board Number: T-1076

MICRORNA-124 IS A NEURONAL FATE 
DETERMINANT IN THE SUBVENTRICULAR ZONE
Jakobsson, Johan, Åkerblom, Malin, Sachdeva, Rohit
Wallenberg Neuroscience Center, Lund University, Lund, Sweden

MicroRNAs are small, non-coding endogenous RNA that bind to 
and regulate mRNA targets, making them central players of gene 
regulation. miR-124 is one of the most abundant miRNA in the 
brain and several studies have shown that it plays a role in neural 
stem cell (NSC) regulation. To study the role of miR-124 in the 
postnatal subventricular zone (SVZ), we have generated a trans-
genic reporter mouse that allows visualisation of miR-124 activity 
in the brain in vivo. We found that miR-124 is not present in NSC, 
but its activity is initiated in transient amplifying progenitors and 
it remains expressed in differentiated neuronal progeny. When 
we stably suppressed miR-124 activity in vivo in the SVZ, adult 
neurogenesis was blocked and ectopic astrocytes, derived from the 
SVZ, were found in the olfactory bulb. On the contrary, when we 
over-expressed miR-124 in the SVZ we found that NSCs lost their 
stem cell characteristics resulting in a loss of continuous supply of 
new neurons to the olfactory bulb. In summary, our data provide 
novel insight into miR-124 function in vivo and positions miR-124 as 
a neuronal fate determinant in the postnatal SVZ.

Poster Board Number: T-1077

SYNTHETIC POLYMER-BASED NEURAL STEM CELL 
NICHE IDENTIFICATION
Bizen, Norihisa1, Tabu, Kouichi1, Wu, Mei2, Inoue, Toshihiro3, 
Shimizu, Takeshi4, Kagawa, Tetsushi1, Bradley, Mark2, Taga, Tetsuya1

1Department of Stem Cell Regulation, Medical Research Institute, Tokyo 
medical and Dental University, Tokyo, Japan, 2School of Chemistry, University 
of Edinburgh, Edinburgh, United Kingdom, 3Department of Ophthalmology 
and Visual Science, Graduate School of Medical Sciences, Kumamoto University, 
Kumamoto, Japan, 4MechanoBiology Institute Singapore, National University of 
Singapore, Singapore, Singapore

FGF2 and Wnts are known to be secreted from microenvironments 
surrounding neural stem/progenitor cells (NSCs/NPCs) and act 
as mitogens and contribute to the maintenance of NSCs/NPCs. 
We have reported that these growth factors promote NSCs/NPCs 
proliferation via the common signaling pathway, ie, GSK3β inactiva-
tion, β-catenin accumulation, and cyclin D1 expression. We have 
also shown that this β-catenin accumulation results in potentiation 
of Notch signaling which leads to inhibition of neuronal differ-
entiation (Shimizu et al., Mol. Cell. Biol., 2008). Furthermore, we 
recently found that cyclin D1, a downstream factor of FGF2 and 
Wnts, inhibited astrocyte differentiation through disturbing LIF/
STAT3-mediated astrocyte-specific gene expression in a manner 
independent of cell cycle progression (Bizen et al., unpublished 
data.). Thus, the molecular mechanisms for NSC/NPC maintenance 
partly involve FGF2, Wnt, and Notch signaling pathways. NSCs are 
thought to require a specific niche for the maintenance of multipo-
tency throughout a lifetime. However, despite the above men-
tioned findings, its molecular basis is poorly understood. It seems 
difficult to analyze the roles of the interaction between NSCs/NPCs 
and niche molecules, because of complexity of input stimuli from 
many niche components (such as ligands, cytokines, and ECM mol-
ecules) and NSC/NPC surface molecules. Although conventional 
approaches such as gene expression profiling and mass spectrom-
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etry analysis of NSCs/NPCs have been extensively done, the niche 
condition is still required to be studied. To solve this problem, we 
have established a polymer-based microarray system for screening 
NSC niche-mimicry. A total of 382 acrylate- and urethane-based 
polymers were printed on a standard 25×75 glass slide. NSCs/
NPCs isolated from E14.5 mouse embryos were seeded on the 
polymer-printed slide. They attached strongly to 44 spot polymers. 
Among them, one acrylate-based polymer called “PA518” main-
tained a high level of nestin expression of NSCs/NPCs, in spite of 
the differentiation-inducing condition without FGF2. Furthermore, 
we found that the neurosphere-forming ability and multipotency 
of NSCs/NPCs plated on PA518-coated dishes was approximately 
5-fold higher than those of NSCs/NPCs cultured on conventional 
poly-L-ornithine/fibronectin-coated dishes. Taken together, we here 
suggest that PA518 is a niche-mimicry molecule for NSC/NPC main-
tenance. Concurrently, we also screened glioma stem cell (GSC) 
niche mimicry and identified several hit polymers that supported 
the self-renewing proliferation of GSCs. These achievements may 
contribute not only to the understanding of NSC/GSC regulation 
but also to the development of novel therapeutic strategy for the 
regeneration medicine and cancer treatment in view of stem cells.
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EFFECT OF PLGA/SILK FIBROIN HYBRID FILM 
ON PROLIFERATION AND ATTACHMENT OF 
OLFACTORY ENSHEATHING CELLS
Sun A Jo1, Yun Mi Lee2, Jeong Woo Bea1, Young Lae Kim1, Dongwon 
Lee1† and Gilson Khang1† 
Corresponding to; Gilson Khang (gskhang@jbnu.ac.kr)
1Dept of BIN Fusion Tech & Polymer Fusion Res Center & Dept of 
Polymer[[Unsupported Character - &#903;]]Nano Sci Tech, Chonbuk National 
Univ , 567 Baekje-daero, Jeonju 561-756 
2Dept of Advanced Organic Materials Engineering, Chonbuk National Univ, 567 
Baekje-daero, Jeonju 561-756

Abstract: Poly (lactic-co-glycolic acid) (PLGA) has been widely 
applied to tissue engineering as a good biocompatible material 
and biodegradable synthetic polymer with acceptable mechani-
cal strength. Silk fibroin contains powerful bioactive molecules 
and useful biomaterials in a range of applications. We fabricated 
silk /synthetic hybrid films using 0, 10, 20, 40 and 80 wt% of silk 
fibroin. Olfactory ensheathing cells (OECs) were seeded on PLGA/
Silk fibroin hybrid film and confirmed the influence of adhesion 
and proliferation on OECs according to content of silk fibroin. Cell 
proliferation and viability were measured via MTT assay. In addition, 
morphology of cellular adhesion by scanning electron microscope 
(SEM). In this study, we confirmed PLGA/Silk fibroin hybrid film 
including 10% and 20% of silk fibroin interrupt adhesion and pro-
liferation of OECs. In film containing 40% and 80% of silk provide 
suitable environment for growth and proliferation of OECs. This 
research was supported by WCU (R31-20029) and MBC (0405-B001-
0204-0006). Keywords: Silk fibroin, Poly (lactic-co-glycolic acid) 
(PLGA), olfactory ensheathing cells WCU BIN Fusion Tech. Secre-
tariat Dept. of BIN Fusion Tech., WCU, Eng. 8th Bldg. rm. No.408, 
Chonbuk National University, , 567 Baekje-daero, Jeonju 561-756 
Korea  Tel: +82 63 270 4434 begin_of_the_skype_highlighting   +82 
63 270 4434  end_of_the_skype_highlighting Fax: +82 63 270 4254 
E-mail: bkwcu@jbnu.ac.kr
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IDENTIFICATION OF HDAC-MEDIATED 
MECHANISMS FOR THE TEMPORAL SWITCHING 
OF CORTICAL NEURON SPECIFICATION
Chai, Muh Chyi, Juliandi, Berry, Sanosaka, Tsukasa, Nakashima, 
Kinichi
School of Biological Sciences, Nara Institute of Science and Technology, Ikoma, 
Japan

To date, the precise molecular mechanisms regulating the temporal 
switch in neural progenitor cells (NPCs) from producing deep- to 
superficial -layer neurons still remain unknown. On the other hand, 
increasing evidence suggests that epigenetic mechanisms play an 
integral part in NSCs fate specification. We have previously found 
that, histone deacetylases (HDACs) inhibition by valproic acid (VPA), 
a widely used anticonvulsant and mood stabilizing drug, drives 
mouse embryonic stem cells (mESCs)-derived NPCs to differenti-
ate into Cux1-positive superficial-layer neurons at the expense of 
Ctip2-positive deep-layer neurons. Besides, in vivo HDAC inhibi-
tion via VPA treatment disrupted cortical laminarization with 
significantly increased and decreased thickness of Cux1-positive 
superficial- and Ctip2-positive deep-layers, respectively. Further-
more, our analyses on the effects of VPA on gene expression of 
cortical layer-specific transcription factors (TFs) demonstrated a 
down-regulation of Fezf2, a well-studied TF regulating deep-layer 
formation and up-regulation of Cux1 and Satb2, TFs expressed by 
superficial-layer neurons. In this study, we further investigated the 
correlation between HDACs and NPCs fate specification during cor-
tical neuronal differentiation, using mESCs and embryonic NPCs as 
models. The models are able to recapitulate in vivo cortical develop-
ment while complementing and compensating for the limitations 
in respective model. Both cell types were treated with HDAC inhibi-
tors and analyzed by immunocytochemistry, quantitative PCR and 
immunoprecipitation assay to elucidate the molecular mechanisms 
involved in cortical differentiation in response to HDAC inhibition. 
Our preliminary results suggest the important role of histone acety-
lation in cortical neuron specification especially in the specification 
of superficial-layer neurons during late corticogenesis.

Poster Board Number: T-1080

ASIALOERYTHROPOIETIN ENHANCES THE 
MATURATION OF OLIGODENDROCYTE 
PROGENITOR CELLS DERIVED FROM 
SUBVENTRICULAR ZONE AFTER NEONATAL WHITE 
MATTER INJURY .
Kako, Eisuke1, Kaneko, Naoko1, Aoyama, Mineyoshi2, Hida, Hideki3, 
Takebayashi, Hirohide4, Ikenaka, Kazuhiro5, Asai, Kiyofumi6, Togari, 
Hajime7, Sobue, Kazuya8, Sawamoto, Kazunobu1

1Development and Regenerative Biology, Nagoya-City University, Nagoya, 
Japan, 2Development of Molecular Neurobiology, Nagoya-City University, 
Nagoya, Japan, 3Neuorophysiology and Brain Science, Nagoya-City University, 
Nagoya, Japan, 4Neurobiology and Anatomy, Niigata University, Niigata, 
Japan, 5Division of Neurobiology and Bioinformatics, National Institute for 
Physiological Sciences, Okazaki, Japan, 6Molecular Neurobiology, Nagoya-
City University, Nagoya, Japan, 7Nagoya-City University, Nagoya, Japan, 
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Nagoya, Japan

Perinatal hypoxia-ischemia (HI) frequently causes white-matter 
injury, leading to severe neurological deficits and mortality, and 
only limited therapeutic options exist. The white matter of animal 
models and human patients with HI-induced brain injury contains 
increased numbers of oligodendrocyte progenitor cells (OPCs). 
However, the origin and fates of these OPCs and their potential 
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to repair injured white matter remain unclear. Here, using cell-
type- and region-specific genetic labeling methods in a mouse HI 
model, we characterized the Olig2-expressing OPCs. We found that 
after HI, OPCs increased in the posterior part of the subventricular 
zone (pSVZ) and migrated into the injured white matter. However, 
their oligodendrocytic differentiation efficiency was severely 
compromisedcompared with the OPCs in normal tissue, indicat-
ing the need for an intervention to promote their differentiation. 
Erythropoietin (EPO) treatment is a promising candidate, but it has 
detrimental effects that preclude its clinical use for brain injury. We 
found that long-term post-injury treatment with a non-erythro-
poietic derivative of erythropoietin, asialo-erythropoietin (AEPO), 
promoted the maturation of pSVZ-derived OPCs and the recovery 
of neurological function, without affecting hematopoiesis. These 
results demonstrate the limitation and potential of endogenous 
OPCs in the pSVZ as a therapeutic target for treating neonatal 
white-matter injury.

Poster Board Number: T-1081

UNRAVELING THE FUNCTION OF A NOVEL SPLICE 
VARIANT OF NURR1 AND ITS IMPLICATIONS IN 
TAILORING MIDBRAIN DOPAMINERGIC NEURONS
Chakrabarty, Koushik1, Kloth, Michael1, Stoll, Raphael2, Heumann, 
Rolf1

1Molecular Neurobiochemistry, Ruhr University Bochum, Bochum, NRW, 
Germany, 2BCII- Biomolecular Spectroscopy, Ruhr University Bochum, Bochum, 
NRW, Germany

Recent work in the field of neuronal differentiation has given critical 
importance to generate midbrain dopaminergic (mDA) neurons 
from pluripotent stem cells and fibroblasts due to its physiological 
and clinical implications. Expression of the orphan nuclear recep-
tor Nurr1 gene has been shown to be critical for the generation, 
survival and maintenance of mDA neurons and a key requirement 
for inducing mDA phenotype. Here, we report a splice variant of 
Nurr1 isolated from the mouse brain which lacks a part of its ligand 
binding domain (LBD), leading to in-frame deletion of 37 amino 
acids. Expression analysis of the splice variant named as Nurr1d, 
during embryonic (mouse) midbrain development revealed its dif-
ferential temporal expression pattern. Interestingly, we found the 
mRNA expression of Nurr1d to be spatially overlapping with the 
expression of the wildtype Nurr1 only during the later differentia-
tion stages of mDA neurons. Transient over expression studies on 
embryonic mouse ventral mesencephalon (VM) neural precursor’s 
revealed that Nurr1 significantly enhances the number of tyrosine 
hydroxylase (Th) positive neurons compared to Nurr1d. Intrigu-
ingly, the Th positive neurons obtained from Nurr1d transfected 
cultures demonstrated a more matured neuronal phenotype with 
significant increase in neurite length and expression of late mdDA 
markers. To dissect possible distinct roles of Nurr1 and Nurr1d 
during mdDA development, we performed luciferase reporter 
assays using the Th and BDNF promoters on embryonic mouse 
VM primary cultures and secondary cell lines transfected with 
Nurr1 or Nurr1d. Here, we observed Nurr1 strongly potentiates the 
transcriptional activity of the Th promoter while in contrast Nurr1d 
significantly enhances the transactivation of the BDNF promoters. 
Furthermore, we investigated the neuroprotective ability of Nurr1 
and Nurr1d transfected embryonic mouse VM cultures against the 
cytotoxic effects of 6-hydroxydopamine (6-OHDA). We found that 
the viability of mdDA neurons upon 6-OHDA challenge was sig-
nificantly enhanced in cultures transfected with Nurr1d compared 
to Nurr1, demonstrating the robust neuroprotective potential of 
Nurr1d. In order to investigate the functional switch of the Nurr1d 
splicing variant on a structural level we are presently conducting 

differential nuclear magnetic resonance (NMR) analysis of Nurr1 
and Nurr1d. Taken together our data indicate that Nurr1d attribut-
ing mdDA neurons with enhanced maturation and survival could 
be utilized in cellular differentiation paradigms aiming to obtain 
more mature and robust mdDA neuron phenotype.

Poster Board Number: T-1082

IDENTIFICATION OF A NEURAL INDUCTION 
DOMAIN IN BC-BOX PROTEINS AND NEURAL 
INDUCTION OF SOMATIC STEM CELLS BY 
TRANSFER OF ITS DOMAIN PEPTIDE
Kanno, Hiroshi, Kubo, Atsuhiko, Higashida, Tetsuhiro
Neurosurgery, Yokohama City University School of Medicine, Yokohama, Japan

Pluripotent somatic stem cells have potential to differentiate to 
neurons, and they are hopeful to be used as grafted donor cells 
for neuronal regenerative therapy. However, the grated cells little 
survive and differentiate to functional neurons in recipient neural 
tissue. To overcome the problem, neural induction using neuro-
trophic factors or gene transfer has been employed before grafting, 
but neurotrophic factors do not occur specific neural induction, 
while gene transfer has risk of vector. If a neural induction domain 
for somatic stem cells exists in proteins to induce neural differen-
tiation, its identification can contribute to neuronal regenerative 
therapy through neural induction of somatic stem cells using the 
neural induction domain. We previously demonstrated that von 
Hippel-Lindau tumor suppressor (VHL) protein has a function of 
neural induction in neural stem cells (NSCs) without any neuro-
trophic factors. Then, we hypothesized that a neural induction 
domain potentially exists in the VHL protein. Here we identify a 
neural induction domain for somatic stem cells in the VHL protein, 
and show neural induction of the cells by transfer of the domain 
peptide linked to protein transduction domain (PTD). The neural in-
duction domain in the VHL protein contains BC-box motif [(A,P,S,T)
LXXX (A,C) XXX(A,I,L,V)] corresponding to binding site of elongin 
BC, which is evolutionally conserved from virus to mammalian. 
Therefore, we proposed that other BC-box proteins also contain the 
neural induction domain, and subsequently show to identify the 
neural induction domains at amino-acid sequences encoded by BC-
box motif within BC-box proteins responsible for neural induction 
of somatic stem cells. In addition, we show that the domain has the 
same function for other somatic stem cells except for neural stem 
cells. Furthermore, when the domain peptide-transferred stem cells 
are grafted into recipient nervous tissue in neuronal disease mod-
els, the grafted cells differentiate to neurons and neuronal repair 
for neuronal disease models is achieved. Thus, a neural induction 
domain is identified at BC-box motif in BC-box proteins. The neural 
induction of somatic stem cells is caused by transfer of the neural 
induction domain peptide linked to PTD, and would contribute to 
neuronal regenerative therapy. 

Poster Board Number: T-1083

HEAT-SHOCK PROTEIN 27 PROTEIN IS 
DOWNREGULATED IN THE PROCESS OF 
PLACENTA-DERIVED MULTIPOTENT CELLS 
(PDMCS) DIFFERENTIATED INTO NEURON
Cheng, Yu-Che, Huang, Chi-Jung, Chien, Chih-Cheng
Cathay General Hospital, New Taipei City, Taiwan

Placenta-derived multipotent cells (PDMCs) isolated from the hu-
man placenta are a population of multipotent cells that are able to 
differentiate into multiple cell types. It is well known that1-methyl-
3-isobutylxanthine (IBMX) induces the differentiation of PDMCs 
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or mesenchymal stem cells into neural cells. Using proteomic 
approaches we found the small heat-shock protein 27 (HSP27) was 
downregulated at the transcriptional and translational levels during 
IBMX-induced neuron differentiation in PDMCs model. Overex-
pression of HSP27 in PDMCs led to the arrest of specific neural 
differentiation; On the other hand, knockdown of HSP27 using 
short-hairpin RNA showed significantly enhanced ability of PDMCs 
differentiated into neuron. Multiple neuronal markers were also 
stained to confirm the identity of differentiated neuron including 
MAP2, Tuj1, Tau, Neuron D and NFM. We conclude that down-
regulated HSP27 protein is a crucial factor in the differentiation of 
PDMCs into neurons. These findings provide new insights into the 
neuronal differentiation of PDMCs.

Poster Board Number: T-1084

THE MOOD STABILIZERS VALPROATE AND 
LITHIUM ACTIVATE HUMAN FGF1 GENE 1B 
PROMOTER THROUGH RFX TRANSCRIPTION 
FACTORS
Kao, Chien-Yu1, Hsu, Yi-Chao2, Chiu, Ing-Ming2

1Institute of Molecular Medicine, National Tsing Hua University, Hsinchu City, 
Taiwan, 2Institute of Cellular and System Medicine, National Health Research 
Institutes, Miaoli, Taiwan

Valproic acid (VPA) and lithium are two primary mood-stabilizing 
drugs to have neuroprotective effects and be used to treat bipolar 
disorder in clinic. Fibroblast growth factor 1 (FGF1) has been shown 
to regulate cell proliferation, cell division and neurogenesis. Human 
FGF1 gene 1B promoter (-540 to +31)-driven green fluorescence 
(F1BGFP) was shown to recapitulate endogenous FGF1 gene ex-
pression. It can also be used to isolate neural stem/progenitor cells 
(NSPCs) from developing mouse brains and human glioblastoma 
tissue. Our previous study showed that transcription factors RFX2 
and RFX3 could directly bind the 18-bp cis-element (-484 to -467), 
and contribute to the maintenance of F1BGFP(+) NSPCs. In this 
study, we showed that treatment of human glioblastoma cell lines 
with VPA and lithium significantly elevated the levels of FGF1B tran-
script and the percentage of F1BGFP(+) cells in both FGF1B(+) and 
(-) cell lines. Interestingly, co-treatment of lithium with VPA could 
synergistically activate F1BGFP expression. The increase of F1BGFP 
expression level by VPA treatment was associated with induction 
of neuronal differentiation. Upon VPA treatment, the F1BGFP(+) 
cells were differentiated more efficiently into MAP2- and tyrosine 
hydroxylase-positive neurons than F1BGFP(-) cells. Meanwhile, VPA 
treatment also sustained the expression levels of neuronal lineage 
specific transcription factors, NeuroD1, Myt1L, Brn2 and Ascl1 in 
F1BGFP(+) cells. Using electrophoretic mobility supershift assay 
and Western blot, we found that treatment of VPA promotes acety-
lation of RFX2/3 complex. In addition, VPA or lithium treatment 
also significantly increased mRNA levels of RFX2 or RFX3. Notably, 
knockdown of RFX2 could significantly attenuate VPA-enhanced 
GFP expression in F1BGFP(+) NSPCs cells. This study suggested, for 
the first time, that FGF1 is the target for VPA and lithium. Our results 
provide valuable implication for therapeutic application of these 
two mood stabilizers.

Poster Board Number: T-1085

MULTIVALENT EFFECTORS TO CONTROL STEM 
CELL DIFFERENTIATION
Conway, Anthony, Schaffer, David V.
Univ of California, Berkeley, Berkeley, CA, USA

Numerous cellular signaling systems that regulate stem cell self-
renewal and differentiation involve the assembly of multivalent 

ligands - oligomeric entities that present multiple binding sites and 
thereby bind multiple receptors on a target cell or stem cell - such 
as morphogens that naturally oligomerize, extracellular matrix 
protein engagement of integrins, and juxtacrine signaling between 
membrane-associated ligands and receptors. The resulting multiva-
lent binding can be more potent than corresponding monovalent 
interactions, potentially through initiating a process of cellular 
receptor clustering that may promote enhanced signal transduc-
tion. However, the ability to control and monitor these naturally 
occurring multivalent interactions within a living cell is currently 
limited, since it is difficult to modulate the valency of naturally-oc-
curring ligands, especially membrane-associated proteins. We have 
developed a means to synthetically conjugate the binding domains 
of normally cell membrane-associated ligands to the soluble bio-
polymer hyaluronic acid (HA). Specifically, using EDC/NHS chemis-
try, we functionalized the high molecular weight HA backbone and 
attached recombinantly produced ephrin-B ligand ectodomains via 
an added terminal cysteine. To precisely estimate the valency and 
molecular weight of the bioconjugates, we characterized the mol-
ecules using size exclusion chromatography and multi-angle light 
scattering. To determine the effects of bioconjugate multivalency 
on the ability to cluster cell surface receptors, we incubated adult 
hippocampal neural progenitor cells (AHNPCs) with the multivalent 
molecule in vitro. Multivalent ephrin-B showed enhanced cluster-
ing of cognate Eph receptors as compared to antibody-clustered 
ligands. Next, to determine if increased receptor clustering could 
affect stem cell differentiation, cultures of AHNPCs were incubated 
solely with either antibody-clustered ligands or high conjugation 
ratio conjugates for six days. A maximum three-fold increase over 
the antibody-clustered ligand for the highest ratio conjugate was 
observed. To determine if the effect of multivalency in directing 
neuronal stem cell fate could be applied more generally to other 
cell types, cultures of human embryonic and induced pluripotent 
stem cells were incubated with the factors for 2-4 weeks. In both 
cultures a 2-fold increase in the fraction of neurons formed and a 
4-fold increase in the fraction of dopaminergic neurons compared 
to antibody-clustered controls was observed. Cultures also showed 
increases in the midbrain-specific marker En1 and had significantly 
higher levels of dopamine. Finally, in an effort to validate the 
enhanced activity of this multivalent construct in vivo, we injected 
it directly into the brain of adult rats via intracranial stereotaxic 
injection. Brains injected with bioconjugates showed a three-fold 
increased ability to induce neuronal differentiation as compared to 
the antibody-clustered control, thus indicating that highly multiva-
lent ligands potently enhance the fraction of new neurons formed 
compared to using ligands clustered by conventional means. These 
results have a variety of biomedical implications, in that they estab-
lish a general platform for creating highly bioactive, defined, and 
reproducible forms of protein-based ligands, which have the ability 
to more potently activate downstream effectors for use in basic 
research and therapeutic applications.

Poster Board Number: T-1086

EXPRESSION OF TYROSINE HYDROXYLASE IS 
EPIGENETICALLY REGULATED IN NEURAL STEM 
CELLS
Kim, Jung Mi, Kausar, Rukhsana, Yang, Jae Won, Choi, Eun Yang, 
Park, Mi Jung, Lee, Myung Ae
Ajou Sch of Medicine Brain Disease Res Ctr, Suwon, Korea, Republic of

Tyrosine hydroxylase (TH) is the first and rate-limiting enzyme in 
biosynthesis of catecholamines. TH expression is regulated in a 
developmental stage and cell type-specific manner. We have previ-
ously reported that the elements responsible for cell type-specific 
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expression of TH may be included within the repressor region 
between -2187bp and -1232 in TH promoter. To unravel the under-
lying molecular mechanisms for this specificity, DNA methylation 
patterns of CpG islands in the repressor region of TH promoter 
were examined in neural stem cells and DA neuron-like cells. Using 
a bisulfite sequencing method, we found that cytosine residues of 
CpG island within NRSE-R site was specifically methylated in hu-
man NSC, but not SH-SY5Y cells. A good correlation was observed 
between this CpG methylation and lower expression of TH gene, 
which was supported by the data that inhibiting DNA methylation 
with 5-azacytidine restored TH expression in neural stem cells. We 
further demonstrate that methylated CpG binding proteins (MBDs) 
actually binds to the highly methylated X-1 and X-2 regions of TH 
gene in neural stem cells. These results suggest that region-specific 
methylation and MBDs play an important role in the regulation of 
hTH gene in NSCs.

Poster Board Number: T-1087

INJURY-ACTIVATED NESTIN AND DCX POSITIVE 
CELLS IN MENINGES CONTRIBUTE TO GLIAL SCAR 
FORMATION FOLLOWING SPINAL CORD INJURY
Decimo, Ilaria1, Bifari, Francesco2, Rodriguez, Francesco Javier3, 
Malpeli, Giorgio4, Pretto, Silvia1, Vazquez, Sandra5, Sciancalepore, 
Marina6, Montalbano, Alberto6, Berton, Valeria1, Krampera, Mauro2, 
Fumagalli, Guido1

1Public Health and Community Medicine, University of Verona, Verona, Italy, 
2Medicine, University of Verona, Verona, Italy, 3Medicine, Hospital Nacional de 
Paraple´jicos, Toledo, Spain, 4Pathology, University of Verona, Verona, Italy, 
5Group of Molecular Neurology, Hospital Nacional de Paraple´jicos, Toledo, 
Spain, 6Life Sciences, University of Trieste, Trieste, Italy

Adult spinal cord has little regenerative potential, thus limiting 
patient recovery following injury. We have previously described 
stem/progenitor cells with neural differentiation potential in post-
natal rat brain located in the meninges (arachnoid and pia mater) 
covering the parietal cortex. Based on this finding we hypothesize 
that adult spinal cord meninges may be a niche for a neural stem 
cell-like population. In this study we describe a new population of 
cells resident in the adult rat spinal cord meninges that express the 
neural stem/precursor markers nestin and doublecortin. A stem/
precursor cell population was extracted from dissociated menin-
geal tissue, cultured in vitro as neurospheres up to several month 
and subsequently differentiated into functional neurons and 
mature oligodendrocytes. We also provide evidences of participa-
tion of meninges-derived stem/precursors cells to the parenchymal 
reaction to injury. Indeed we observed that the proliferation rate 
and number of stem/precursor cells in meninges increased in vivo 
following spinal cord injury. By using a lentivirus-labeling approach, 
we followed the migration of the meninges-derived stem/precur-
sor cells into the parenchyma in injured animals and we found that 
they contribute to the glial scar formation. Our data highlight the 
multiple roles of meninges in the reaction of the parenchyma to 
trauma and indicate for the first time that spinal cord meninges are 
potential niches hosting stem/precursor cells that can be activated 
by injury. Meninges may be considered as a new endogenous 
source of adult stem/precursor cells to be further tested for use in 
regenerative medicine applied to neurological disorders, including 
repair from spinal cord injury.

Poster Board Number: T-1088

NEUROSPHERE ATTACHMENT AND 
ASTROGENESIS ARE INDUCED BY BMP4 VIA PI3K 
MEDIATED UPREGULATION OF N CADHERIN
Kim, Mi-Yeon, Kim, Yeong Mun, Yang, Dong-Hwa, Choi, Kang-Yell
Translational Research Center for Protein function control, Biotechnology, 
Yonsei University, Seoul, Korea, Republic of

Neurospheres are three-dimensional free-floating aggregates of 
neural stem cells (NSCs). These structures have been used as culture 
systems for the expansion and differentiation of NSCs without 
affecting self-renewal potential and multipotency. The formation 
of neurospheres is affected by various factors such as epidermal 
growth factor (EGF) or Fibroblast growth factors (FGF) - 2 which are 
maintain the self-renewal characteristics. However, the extrinsic 
signals that affect the formation or dissociation of neurospheres 
are poorly understood. In this study, we found that bone mor-
phogenetic protein 4 (BMP4) induces astrocytic differentiation 
and migration of neurosphere NSCs through the attachment of 
neurospheres. These effects were accompanied by Akt activation 
and N-cadherin upregulation whish is the adhesion molecule. 
PI3K inhibitor blocked the attachment of neurosphere, astrocytic 
differentiation and N-cadherin upregulation of neurosphere NSCs. 
Especially, BMP4-induced neurosphere attachment, astrocytic 
differentiation, and migration of neurosphere NSCs were inhibited 
by neutralizing N-cadherin antibody. Together, these findings show 
that BMP4-induced attachment of neurospheres is related to the 
astrocytic differentiation of these cells and that these effects are 
attributable, at least in part, via PI3 kinase-Akt pathway-dependent 
induction of N-cadherin.

Poster Board Number: T-1089

THE EFFECT OF LEUKOENCEPHALOPATHY 
VANISHING WHITE MATTER MUTATIONS ON GLIAL 
DIFFERENTIATION
Dooves, Stephanie, van der Knaap, Marjo S., Heine, Vivi M.
Center for Children with White Matter Disorders, VU University Medical Center, 
Amsterdam, Netherlands

Vanishing white matter disease (VWM) is an autosomal recessive 
leukoencephalopathy caused by mutations in genes encoding the 
eukaryotic translation initiation factor 2B (eIF2B). Children are main-
ly affected, who suffer from progressive neurological symptoms 
as ataxia and die at young age. Previous research has shown that 
astrocytes and oligodendrocytes in their brain white matter show 
a defect in maturation. Currently there is no treatment available. 
Our research is focused on 1) To test prospects for cell replacement 
therapy for VWM patients. Transplantation of stem cells in early 
stages of the disease may halt further progression of the disease 
and repair the existing damage. We have generated mouse models 
for VWM, which show a phenotype that is similar to that of the 
human patients. These mice offer us excellent models to test cell re-
placement therapies. 2) To investigate in vitro the capability of VWM 
stem cells to differentiate into fully mature astrocytes and oligo-
dendrocytes. We use induced pluripotent stem cells (iPSCs) derived 
from VWM mice and human patients, and test the effects of a VWM 
microenvironment on the differentiation of oligodendrocytes. 
By combining in vitro and in vivo stem cell work, we hope to eluci-
date the VWM disease pathology further and develop new insights 
into therapeutic strategies for VWM and childhood white matter 
disorders in general.
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MOTOR NEURONS AND DOPAMINERGIC 
NEURONS: NOVEL STEM CELL-BASED SOLUTIONS 
ACCELERATING RESEARCH AND DRUG DISCOVERY
Kovarcik, Don Paul
Lonza, Walkersville, MD, USA

Neurons isolated from human tissue have been widely used in 
basic research, drug discovery and for treatment of neurodegen-
erative disorders. However, the use of these cells is mired in ethical 
and technical issues mainly associated with procurement of human 
tissue and isolation of functional cells from the tissue. Alternatively, 
human pluripotent stem cells (hPSCs) including human embryonic 
stem cells (hESCs) and human induced pluripotent stem cells (hiP-
SCs) offer great promise to generate specialized cells from different 
lineages including human neurons. Lonza, Inc. in partnership with 
California Stem Cell, Inc. recently launched its first hESC-derived cell 
product - MotorPlateTM, which are functional, high-purity human 
motor neurons (hMNs). MotorPlateTM hMNs are available in a ready-
to-use format (96-well plates or 384-well plates) for use in high 
throughput applications. We further developed a method to cryo-
preserve hMNs and demonstrated comparable characteristics to 
non-cryopreserved neurons. The frozen vial format provides more 
flexibility to researchers in the field. In early 2012 Lonza, Inc. en-
tered into a partnership with xCell Sciences, LLC with the intention 
to provide dopaminergic (DA) neurons derived from hESCs and hiP-
SCs to researchers in academia and industry. Following differentia-
tion, the majorities of cells are Tyrosine Hydroxylase- (TH-) positive 
and co-express midbrain and A9 dopaminergic markers. Transplan-
tation of these cells in 6-hydroxydopamine induced parkinsonian 
rats resulted in amelioration of behavioral deficits, demonstrating 
the functionality of these DA neurons. DA neurons derived from 
hESCs will be offered in a high throughput format (96-well and 
384-well plates) as well as cryopreserved vials. In addition Lonza 
will offer generation of DA neurons from iPSCs on a fee-for-service 
basis upon request. In conclusion, Lonza, Inc. has established itself 
as a reliable source of functional and high purity Dopaminergic and 
Motor Neurons suitable for use in basic research, drug discovery 
and toxicity testing. 

Poster Board Number: T-1091

RECEPTOR-SPECIFIC BLOCKING OF NOTCH 
SIGNALLING
Falk, Ronny1, Falk, Anna2, McCafferty, John3

1Biotechnology, Royal Institute of Technology, Stockholm, Sweden, 
2Neuroscience, Karolinska Institute, Stockholm, Sweden, 3Biochemistry, 
University of Cambridge, Cambridge, United Kingdom

The Notch signalling pathway is instrumental for cell fate diversifi-
cation at multiple stages in development and in cell proliferation in 
both normal and diseased states. The pathway has been studied ex-
tensively in mammalian neural stem cells both in vivo and in vitro; 
however there is still much uncertainty about the specific functions 
of individual Notch receptors and ligands. In mammals there are 5 
ligands, which are capable to promiscuously activate the 4 different 
Notch receptors (Notch 1-4). Despite this promiscuity, individual 
family members have been associated with distinct roles in fate 
regulation and also to exhibit different expression pattern in vari-
ous contexts. Thus the ability to specifically block or activate indi-
vidual Notch receptors would provide greater understanding of the 
role of the individual receptors and would permit a greater degree 
of control in model systems, e.g. stem cells. From a scFv phage dis-
play antibody library we have selected and characterised antibod-

ies specifically binding to Notch family members including recep-
tors Notch 1-3 and the ligands Jagged and Delta. Further, we have 
identified blocking antibodies for Notch1 and Notch2. The potency 
of blocking antibodies has been determined in a co-culturing assay 
and antibodies targeting Notch 1 and 2 are silencing signalling 
completely. By qRT-PCR we have verified that downstream target 
genes of Notch are down regulated when blocking antibodies are 
added to neural stem cells in vitro. Functional antibodies provide a 
route to block or activate the individual Notch receptors. In contrast 
to other methods, this could be done reversible in genetically 
unmodified cells or animals and thus enable flexible regulation of 
signalling at multiple stages.

Poster Board Number: T-1092

GENERATION OF PATIENT-SPECIFIC INDUCED 
PLURIPOTENT STEM CELLS CARRYING MUTATION 
IN SOD1 .
Kitaoka, Shiho1, Tsukita, Kayoko1, Takahashi, Kazutoshi1, Okita, 
Keisuke1, Yamada, Yasuhiro1, Izumi, Yuishin2, Kaji, Ryuji2, Nakahata, 
Tatsutoshi1, Takahashi, Ryosuke3, Yamanaka, Shinya1, Inoue, 
Haruhisa1

1CiRA, Kyoto, Japan, 2Faculty of Medicine, The university of Tokushima, 
Tokushima, Japan, 3Graduate School of Medicine, Kyoto Univ., Kyoto, Japan

Amyotrophic Lateral Sclerosis (ALS) is a neurodegenerative disorder 
in which motor neuron (MN) loss in the spinal cord and motor 
cortex leads to progressive paralysis and death. Although most 
cases are sporadic, about 10% of cases are inherited. Super oxide 
dismutase 1 (SOD1) is the first identified gene which causes ALS. 
Accumulating evidence, explored by ALS mice model expressing 
mutant SOD1, provides several hypotheses. However, there is no 
effective cure so far. To establish drug screening platform, it is nec-
essary to reveal cellular phenotypes in human MNs and other types 
of cells. Here, we describe the generation of induced pluripotent 
stem cells (iPSCs) from 6 familial ALS patients and the differentia-
tion of disease-specific iPSCs into MNs to establish an ALS model 
in vitro. To generate patient-specific iPSCs, dermal fibroblasts were 
obtained by biopsy from patients carrying mutant SOD1. The 
fibroblasts were reprogrammed by retrovirus vectors or episomal 
vectors. These iPSC lines expressed ESC markers such as Nanog 
and SSEA-4, and had pluripotency to differentiate into cells of all 
three germ layers in vitro and in vivo. DNA sequencing revealed 
that mutated alleles of iPSCs are identical to the original specimen. 
All iPSCs preserve normal karyotype. Disease-specific iPSCs were 
differentiated into MNs expressing HB9 and ChAT. These results 
indicated that disease-specific iPSCs might provide an ALS model 
system in vitro.

Poster Board Number: T-1093

INHIBITION OF CRUCIAL TUMOR SUPPRESSOR 
PATHWAYS IN ADULT NEURAL STEM CELLS 
RESULTS IMBALANCED HOMEOSTASIS AND 
GLIOMAGENESIS
Feng, Weijun, Schütz, Günther, Liu, Haikun
German cancer research center (DKFZ), Heidelberg, Germany

Neural stem cells (NSCs) have been suggested as cellular origin 
of brain tumors. How the endogenous NSCs contribute to brain 
tumorigenesis instead of neurogenesis remains poorly understood. 
We have previously shown that the nuclear receptor Tlx is crucial 
for brain tumor initiation from adult NSCs. Here we show that the 
tumor suppressor PTEN (phosphatase and tensin homolog deleted 
on chromosome 10) is inhibited by Tlx in the adult NSCs. Inactiva-
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tion of the PTEN gene specifically in type B cells of the adult mouse 
subventricular zone (SVZ) causes transient expansion, but surpris-
ingly a long-term decrease of neural stem/progenitor cell prolifera-
tion. We provide evidence that an increase of cellular senescence 
contributes to the loss of PTEN-deficient neural stem/progenitor 
cells. p21 is up regulated in the PTEN mutant but down regulated in 
Tlx overexpressing NSCs. Genetic ablation of p53, which leads to a 
down regulation of p21, together with PTEN loss leads to a continu-
ous increase in stem cell proliferation and brain tumor formation. In 
addition, we observed a critical cell fate switch of the mutant NSCs, 
which demonstrate the redirection of cell fate toward glial lineage 
is one important step for glioma development. This study unmasks 
a core pathway in regulation of the balance between adult NSC 
homeostasis and tumorigenesis.

Poster Board Number: T-1094

In vIvo IMAGING OF ENGRAFTED NEURAL 
PRECURSOR CELLS: ITS APPLICATION IN 
EVALUATING THE OPTIMAL GRAFT CELL NUMBER 
FOR SPINAL CORD INJURY
Kobayakawa, Kazu, Kumamaru, Hiromi, Okada, Seiji
Department of Advanced Medical Initiatives, Kyushu University, Fukuoka, Japan

Neural precursor cells (NPCs)-based approaches have been ac-
claimed as potential treatments for many neurodegenerative 
disorders, including spinal cord injury (SCI). Indeed, there are a 
number of reports in which the transplantation of NPCs in animal 
models of SCI has been shown to improve the functional recovery, 
and some clinical trials using NPCs have also been performed or 
initiated. However, the transplantation protocols are completely 
different in several ongoing clinical trials for spinal cord injury (SCI) 
with cell therapy and, in particular, there is a considerable varia-
tion in the number of transplanted cells (ranging from 2e5 to 3.7e8 
cells), which is exactly the same situation as in animal experiments 
(ranging from 7.5e4 to 12.5e6 cells). This chaotic situation hampers 
the establishment of an optimal treatment for SCI. Nevertheless, 
there has been no attempt to determine the optimal number of 
cells for transplantation because of the lack of suitable methodol-
ogy. Conventional evaluation to quantify the number of engrafted 
cells mainly relies on histological examination, in which it is very 
difficult to distinguish living or dead cells and to count all cells. 
Therefore, we employed a bioluminescence imaging (BLI) system to 
address this question. NPCs were harvested from embryonic mouse 
striatum and labeled with luciferase and green fluorescent protein 
(GFP) reporter genes via lentiviral transduction, and GFP-positive 
cells were expanded with a neurosphere assay. To examine whether 
the number of transplanted cells affects cell survival and functional 
improvement, different numbers of lentivirally labeled NPCs (1×e5, 
2.5×e5, 5×e5, or 1×e6 cells) were transplanted into the injured 
spinal cord immediately after contusion injury at the 10th thoracic 
level. After confirming that the number of transplanted NPCs cor-
related with bioluminescence intensity, we tracked the biolumines-
cence intensity and observed comparable rates of NPCs survival, 
irrespective of the number of transplanted NPCs. All NPCs-trans-
planted groups showed better locomotor function recovery than 
the medium-injected control group in two open-field motor scores 
(Basso, Beattie, and Bresnahan (BBB) score and Basso Mouse Scale 
(BMS)) and footprint analysis. However, functional recovery was not 
significantly different among the NPCs-transplanted groups. Cor-
relational analysis revealed no relationship between the number 
of surviving NPCs and the subsequent functional recovery at any 
time point. Furthermore, we transplanted a broader range of NPCs 
(ranging from 2.5×e4 to 2.5×e6 cells). The transplantation of 2.5×e4 
NPCs did not significantly affect functional improvement, but that 

of 2.5×e6 NPCs had a negative effect on functional improvement. 
These results indicate that optimizing the number of graft NPCs is 
crucial for the treatment for SCI.

Poster Board Number: T-1095

PROTOCOLS FOR MATURE MOTOR NEURON 
ISOLATION
Gasparyan, Mari1, Malone, Cindy S.2
1CSUN and UCLA, Northridge and Los Angeles, CA, USA, 2CSUN, Northridge, CA, 
USA

This study aims to present motor neuron (MN) isolation protocols 
that will allow a sufficient yield of cells for analysis by means of im-
munohistochemistry, in situ hybridization, quantitative polymerase 
chain reaction (qPCR), and microarray analysis. Recent advances in 
stem cell neurobiology have allowed the production of MNs from 
stem cells using appropriate signaling factors such as retinoic acid 
(RA) and sonic hedgehog (Shh). However, obtaining a uniform 
population of MNs in cell culture has been a challenge, as stem 
cells differentiate into other neural cell fates. Obtaining a homog-
enous MN population has also been a challenge in vivo, as a species 
ubiquitous protocol for isolating MNs from the spinal cord has yet 
to be developed. This study aims to describe how a uniform popu-
lation of MNs can be isolated in vitro and in vivo using isopycnic 
density centrifugation and fluorescent activated cell sorting (FACS). 
Hb9::GFP transgenic mouse embryonic spinal cords were dissected 
from 14.5 day old embryos. Liberase dissociated spinal cords were 
subjected to FACS using the homeobox gene Hb9::GFP reporter 
and neurotrophin receptor (p75NTR) antibody as MN isolation 
markers. FACS assessment indicated an isolation of 31.2% Hb9::GFP 
and p75NTR double positive in vivo-derived spinal cord MNs. 
Liberase dissociation of day 8 Hb9::GFP mouse embryonic stem 
cell (mESC)-derived MNs were also subjected to FACS, showing an 
isolation of 61.3% Hb9::GFP and p75NTR double positive in vitro-
derived MNs. qPCR analysis targeting MN specific markers such as 
choline acetyltransferase (ChAT) and LIM homeodomain protein is-
let-2 (Isl2) showed higher normalized ratios of ChAT and Isl2 expres-
sion in Hb9::GFP and p75NTR double positives. Papain dissociated 
e14 mouse spinal cords were subjected to a HistoDenz density gra-
dient. Immunocytochemical cell counts of Hb9::GFP positive cells 
showed a 2.73% yield of MNs. From FACS analysis and HistoDenz 
density centrifugation, we can conclude that MNs were isolated, 
albeit at a moderate efficiency using FACS and low efficiency using 
density centrifugation. Isolation of homogenous MN populations in 
vitro and in vivo is essential; as a comparison of these two systems 
will provide information on how accurately stem cell-derived MNs 
resemble their in vivo complement. Analysis of isolated MNs via in 
situ hybridization and microarray will allow identification of new 
key regulators responsible for MN development; aside from already 
known common regulators. This feat will allow the development of 
a defined in vitro model for neurodegenerative diseases, as well as 
offer hope for future cell replacement therapy.
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SMALL MOLECULES THAT INDUCE NEUROGENESIS 
AND INHIBITS GLIOGENESIS IN NEURAL STEM 
CELLS
Kong, Sun-Young1, Jin, Chang-Yun1, Kim, Woosuk1, Min, Kyung-
Hun2, Kim, Hyun-Jung1

1Laboratory of Molecular and Stem Cell Pharmacology, College of Pharmacy, 
Chung-Ang University, Seoul, Korea, Republic of, 2Laboratory of Innovative 
Medicine Discovery, Chung-Ang University, Seoul, Korea, Republic of

Human neurodegenerative disorders are closely associated with a 
loss of neurons and glial cells in the central nervous system. Neural 
stem cells (NSCs) are potential and attractive sources for cell re-
placement therapy and regeneration in the central nervous system 
(CNS), and small molecules that can modulate NSCs differentiate 
into a certain cell types can be useful agent for the therapeutic 
application. In an effort to provide stem cell-based therapeutic 
approaches using NSCs, an in vitro screen was performed in search 
of chemicals inducing neurogenesis in NSCs. About 100 chemicals 
were screened through image based screening, and we found the 
chemical named KHN 01, that significantly induce neurogenesis 
and inhibited gliogenesis. KHN 01 and its derivatives, KHN 02 and 
03, were tested to see if they could regulate NSC differentiation. 
Immunocytochemistry analysis showed that KHN 01, 02 and 03 
induced neuronal marker βIII tubulin and inhibited production 
of glial cells such as astrocytes and oligodendrocytes, suggesting 
that KHNs selectively induce a neuronal differentiation in expense 
of gliogenesis. Immunocytochemistry analysis using antibodies 
against BrdU and Ki67 revealed that KHNs inhibited cell prolifera-
tion. The neurogenic effects of KHNs disappeared when epithermal 
growth factor was present. In addition, KHNs synergistically in-
crease neurogenesis when treated with PD 98059, a selective MEK 
inhibitor. From these observations, KHNs reduced cell proliferation 
and induced neurogenesis along with the inhibition of gliogenesis 
in NSCs, and may be useful for modulating NSC fate.

Poster Board Number: T-1097

IDENTIFICATION OF MOLECULES IMPORTANT FOR 
THE DEVELOPMENT OF RESPIRATORY MOTOR 
CIRCUITS USING MICROARRAY ANALYSIS
Han, Yoon, Novitch, Bennett
University of California, Los Angeles, Los Angeles, CA, USA

Respiratory failure is the most common cause of death in motor 
neuron (MN) degenerative diseases such as spinal muscular atro-
phy and amyotrophic lateral sclerosis and in upper cervical spinal 
cord injuries. The advent of methods to generate spinal MN from 
both embryonic and induced pluripotent stem cells has opened up 
new possibilities for studying the pathogenesis of MN disease in vi-
tro and developing cellular therapies to replace damaged neurons 
and restore motor functions. However, most of the procedures cur-
rently used to generate MNs from stem cells produce only a limited 
subset of the MN classes found in vivo and do not efficiently gener-
ate respiratory MNs. To overcome this challenge, we have set out to 
define the molecular pathways that lead to MN formation and func-
tional diversification. While much emphasis has been focused on 
understanding the development of limb-innervating lateral motor 
column (LMC) MNs, the factors important for hypaxial/respiratory 
motor column (HMC) specification remain poorly defined. We have 
previously demonstrated that the transcription factor Foxp1 plays 
an essential role in LMC MN formation by suppressing the genera-
tion of HMC MNs. To identify novel determinants of HMC MN fate, 
we have carried out gene expression profiling experiments com-

paring control and Foxp1 mutant MNs. This analysis has revealed a 
number of transcription factors, growth factors, and axon guidance 
molecules present in HMC MNs that may serve a critical function in 
respiratory MN development and circuit assembly. We will present 
our current research into the molecular and functional analyses of 
the genes unveiled in this study.

Poster Board Number: T-1098

ABERRANT FOCAL ANGIOGENESIS IN THE 
SUBVENTRICULAR ZONE INDUCED BY EPIDERMAL 
GROWTH FACTOR
Lindberg, Olle R ., Brederlau, Anke, Kuhn, H. Georg
Center for brain repair and rehabilitation, Institute for Neuroscience and 
Physiology, Gothenburg, Sweden

The ErbB receptor family mediates a plethora of effects in a wide ar-
ray of tissue types and contexts. Signaling through the ErbB recep-
tors is often altered in cancerous tumors. Increased ErbB signaling, 
mainly ErbB1 (EGFR) and ErbB2, can lead to increased proliferation 
and invasiveness of tumor cells. There is also evidence suggest-
ing a role of ErbB1 in angiogenesis, characterized by expression 
of ErbB1 in endothelial cells. We have previously described that 
intracerebroventricular infusion of epidermal growth factor (EGF) 
induces dysplasia in hyperproliferative polyps in the subventricular 
zone (SVZ). Interestingly, blood vessels develop in about 30% of 
the polyps after continuous EGF infusion for 14 days. Structurally, 
the newly formed vessels are of a disorganized and glomeruloid ap-
pearance. Sometimes as bundles sprouting from a single SVZ blood 
vessel, and other times as a highly vascularized ventricle wall. These 
vessels are to a large extent covered by pericytes strongly express-
ing NG2. However, NG2 is also expressed by other cell types such 
as polydendroglia and oligodendrocyte progenitors. We found 
cells expressing NG2 throughout the brain; however, pericytes 
strongly expressing NG2 were restricted to the dysplastic areas. This 
indicates that neoangiogenesis is not a general phenomenon in 
the EGF infused SVZ but specifically induced in hyperproliferative 
areas. The putatively angiogenic area showed multi-luminal vessels 
and signs of immaturity based on ultrastructural characteristics, 
such as a thickened endothelial cell layer. In addition, these vessels 
exhibited a dysfunctional blood-brain barrier, demonstrated by 
albumin extravasation using Evans blue. Using an antibody against 
phosphorylated EGFR we found phospho-EGFR-positive endothe-
lial cells exclusively in the angiogenic foci. These results suggest 
angiogenic properties of EGF, specific to hyperproliferative areas in 
the SVZ.

Poster Board Number: T-1099

MUSASHI1 POST-TRANSCRIPTIONALLY 
REGULATES THE GENE EXPRESSION IN NEURAL 
STEM/PROGENITOR CELLS AND GLIOMA .
Imai, Takao1, Muto, Jun2, Kawase, Satoshi1, Shibata, Shinsuke1, 
Okano, Hideyuki1

1Department of Physiology, Keio University School of Medicine, Shinjuku, Tokyo, 
Japan, 2Department of Neurosurgery, Keio University School of Medicine, 
Shinjuku, Tokyo, Japan

Musashi is an evolutionarily conserved family of RNA-binding 
proteins that is expressed in the nervous system. In Drosophila, this 
protein plays an essential role in regulating the asymmetric cell 
division of sensory organ precursor cells through the translational 
regulation of target mRNA (Nakamura et al., Neuron 1994; Okabe 
et al., Nature 2001). Its mammalian homologues, Musashi1 and 
Musashi2, are RNA-binding proteins that are expressed in fetal and 
adult neural stem/progenitor cells (NS/PCs). Previously, our group 
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reported that the transcript of m-numb was identified as target of 
Musashi1, and were repressed the translation by Musashi1 through 
inhibition of mutual interaction of two translational initiation pro-
teins, PABP and eIF4G (Imai et al., Mol Cell. Biol., 2001; Kawahara et 
al., J. Cell Biol. 2008). We and other group independently demon-
strated that Musashi1 and Musashi2 activate the Notch signaling 
pathway by translational repression of the mRNA for the Numb pro-
tein, a negative regulator of the Notch-signaling pathway (Imai et 
al., Mol Cell. Biol. 2001; Ito et al., Nature 2010; Kharas et al., Nat. Med. 
2010). Other Musashi1-target transcripts, p21waf1, doublecortin, 
and APC were identified by our group and other groups (Battelli et 
al., Mol. Cell. Neurosci. 2006; Horisawa et al., FEBS Lett. 2009; Spears 
and Neufeld, J. Biol. Chem. 2011). However, entire Musashi1-target 
mRNAs in self-renewing neural stem cells had remained to be 
elucidated. For the purpose of revealing whole of Musashi1-RNA 
networks in NS/PCs, we purified endogenous Musashi1-RNA com-
plexes in NS/PCs by immunoprecipitation, and identified Musashi1-
associateing mRNAs by using gene expression microarray method. 
Interestingly, the result showed that many mRNAs of tumor-related 
genes, cell cycle-regulating genes and differentiation-regulating 
genes were concentrated by Musashi1-specific immuno-purifica-
tion. In order to know whether Musashi1 regulates self-renewal 
ability through the regulation of the Musashi1-associating mRNAs 
in NS/PCs and tumor cells, we focused some tumor-related genes 
among them. siRNA ablation studies against musashi1 were per-
formed by using low times-passaged glioblastomas, established 
glioblastoma cell lines, and medulloblastoma cell line, which form 
‘gliomasphere’ in the stem cell culture condition with both EGF 
and FGF2. The decrease of Musashi1 in tumor cells led to increased 
expression of the Musashi1-target genes including Numb and 
PTEN. Furthermore, our results showed the reduction of post-tran-
scriptional regulation by Musashi1 impaired self-renewing activity 
and cell survival competence of glioma cells through the deactiva-
tion of Notch and PI3K-Akt signaling pathways. Taken together, our 
observation suggested that Musashi protein plays an important 
role in the self-renewing cells in the tumor as well as NS/PCs.

Poster Board Number: T-1100

REGULATION OF NEURAL STEM CELL SELF-
RENEWAL AND DIFFERENTIATION
Choi, Si Ho1, Lyu, Jungmook1, Yamamoto, Vicky1, Zhong, Jinyang 
Joyce1, Lu, Wange2

1USC, Los Angeles, CA, USA, 2University of Southern California, Los Angeles, CA, 
USA

Wnt signaling plays a critical role in regulating self-renewal and dif-
ferentiation of neural stem cells. We previously reported that a Wnt 
receptor, Ryk intracellular domain (ICD) translocates into the nu-
cleus and regulates GABAergic neuronal differentiation. However, 
it remains to be elucidated how Ryk ICD moves to the nucleus and 
regulate neuronal differentiation. We have recently identified the 
nuclear protein Smek as a Ryk ICD interacting protein. Smek expres-
sion is upregulated during neuronal differentiation and is sufficient 
to drive the nuclear localization of Ryk ICD. In addition, Smek over-
expression increased neuronal differentiation in Ryk-dependent 
manner. To further examine roles of Smek in neurogenesis in vivo, 
we have generated Smek double knock out mice. We demonstrat-
ed that Smek is required for GABAergic neuronal differentiation and 
directly regulate the expression of Dlx transcription factors which 
are essential for GABAergic neuronal differentiation. These data 
suggest that Smek might be a key regulator of Wnt-Ryk signaling in 
GABAergic neuronal differentiation of developing mice brain.

Epithelial Cells (Not Skin)
Poster Board Number: T-1101

IDENTIFICATION OF MELANOCYTE STEM CELLS 
IN ECCRINE GLANDS AS A POTENTIAL SOURCE OF 
ACRAL MELANOMA
Aoto, Takahiro1, Okamoto, Natsuko2, Uhara, Hisashi3, Akutsu, 
Hidenori4, Umezawa, Akihiro4, Miyachi, Yoshiki2, Saida, Toshiaki3, 
Nishimura, Emi K.1
1Department of Stem Cell Biology, Tokyo Medical and Dental Univ., Tokyo, 
Japan, 2Department of Dermatology, Kyoto University Graduate School of 
Medicine, Kyoto, Japan, 3Department of Dermatology, Shinshu University 
School of Medicine, Matsumoto, Japan, 4Department of Reproductive Biology, 
National Research Institute for Child Health and Development, Tokyo, Japan

Human cutaneous melanoma is a highly aggressive cancer that is 
resistant to traditional cancer treatments including both chemo- 
and radio-therapy1-3. Acral melanoma is the most prevalent 
subtype of melanoma in the non-Caucasian population. The prefer-
ential proliferation of early acral melanoma cells along and around 
epidermal eccrine ducts (EG), a reliable early diagnostic sign of 
melanoma with a 99% specificity4, has indicated a close association 
between early acral melanoma in situ and EGs. However, neither the 
presence of melanocytic cells in the eccrine sweat glands nor the 
precise origin of these melanoma cells is known as in most cancers. 
Here, we report the identification of melanocyte stem cells (MelSC) 
in mouse and human acral skin. We identified unpigmented mela-
noblasts residing in the secretory portion (SP) of EGs, using lineage-
tagged H2B-GFP reporter mice. These melanoblasts are normally 
kept in an immature, slow-cycling state but are able to self-renew, 
indicating that this population possesses adult stem cell features in 
the niche area. In response to stress, including ionizing irradiation, 
they not only renew themselves but also provide amplifying and 
differentiating progeny that migrates upward toward the epidermis 
where they mature into melanin pigment-producing melanocytes. 
In addition, we found that a similar population expressing melano-
cyte lineage marker MART1 reside in the secretory portion of the 
EGs in human acral skin. Analysis of early acral melanoma in situ 
revealed that distribution of MART1+ proliferating melanoma cells 
are not localized only within the epidermis but accompanied by 
their contiguous distribution starting from the SP of a particular EG 
through the connecting eccrine ducts (ED) in early melanoma le-
sions. Thus, we propose that the EG-MelSCs are the potential source 
of human acral melanoma that produces melanoma initiating cells 
during their constitutive renewal.

Poster Board Number: T-1102

GENERATION OF AN In vItro MODEL OF CYSTIC 
FIBROSIS
Firth, Amy L .1, Singer, Oded1, Menon, Tushar1, Qualls, Susan J.1, 
Khanna, Ajai2, Verma, Inder M.1
1Laboratory of Genetics, The Salk Institute, La Jolla, CA, USA, 2Department of 
Surgery, University of San Diego, San Diego, CA, USA

Cystic Fibrosis (CF) is an autosomal recessive inherited chronic lung 
disease and with over 70,000 patients worldwide it is associated 
with severe disability and a short life expectancy. Current animal 
models of CF poorly simulate clinical lung disease and a lack of 
primary lung tissues has limited the rate of research progress. 
With this in mind we are using patient derived iPSC to generate 
a reproducible in vitro model of CF with potential for a matched 
positive control using homologous recombination techniques to 
correct the identified mutation. Provirus free iPSC were generated 
from fibroblasts isolated from a skin biopsy obtained from a CF 
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organ donor. iPSC were generated using a CRE excisable six factor 
polycistronic lentiviral reprogramming cassette that we developed 
and colonies were picked at day 14 of reprogramming. The provirus 
was excised using CRE-RNA and excision was confirmed by absence 
of a PCR product for the lentiviral backbone and the SOX-2/KLF4 
junction in the reprogramming plasmid. Both iPSC and provirus 
iPSC were fully characterized for stem cell pluripotency including 
endogenous gene expression, immunofluorescent imaging of colo-
nies, EB formation, teratoma formation of all three germ layers and 
routine karyotype analysis. The genotype of the patient was con-
firmed to be delta 508 homozygous and the mutation was retained 
across all cell types generated; fibroblasts, iPSC and provirus free 
iPSC. Using both CF iPSC and control fibroblast derived iPSC a dif-
ferentiation protocol was developed consisting of a differentiation 
to definitive endoderm (SOX17, GATA6 positive) and plating of the 
cells first in a liquid-liquid and then air-liquid interface in transwell 
inserts. A timecourse of RNA analysis by qPCR indicates an increase 
in definitive endoderm markers GATA6, SOX17 and NKX2.1, which 
is important in early lung development and differentiation of the 
distal lung compartments. As differentiation progresses genera-
tion of cells expressing FOXJ1 and acetylated α tubulin is indicative 
of a push towards ciliated cells and the expression of pulmonary 
surfactant proteins B, C and D indicates alveolar cell differentiation. 
Cells also formed tight junctions indicated by ZO-1 and epithelial 
Cadherin staining and strongly expressed cytokeratin 18 and to a 
lesser extent cytokeratins 14 and 19. Furthermore, there is a distinct 
change in the expression of CFTR in differentiated cells incubated 
for 24 hours at 30°C with notable increase in cell surface expression 
observed at the lower temperature. In conclusion we have gener-
ated the first (to our knowledge) functional patient specific model 
of cystic fibrosis with the capacity for a congenic positive control 
via homologous recombination and correction of the mutant gene.

Poster Board Number: T-1103

BIOENGINEERING OF HUMAN CORNEAL 
EPITHELIAL STEM/PROGENITOR CELLS BY 
MODULATING THE WNT SIGNALING PATHWAY
Deng, Sophie X ., Nakatsu, Martin, Mei, Hua
Jules Stein Eye Institute-UCLA, Los Angeles, CA, USA

Wingless (Wnt) signaling plays a critical role in the regulation and 
maintenance of stem cells. This study investigates the Wnt signaling 
pathway in human corneal epithelial stem/progenitor cells. Differ-
ential gene profiling of the human limbus, conjunctiva and cornea 
revealed that there were 146 transcripts preferentially expressed 
in the limbus where the putative corneal epithelial stem cells are 
located. Wnt signaling pathway was among the notable biological 
processes, and Wnt6 and Fz7 preferential expression in the limbus 
was confirmed by qRT-PCR and immnohistochemistry. When the 
primary human limbal epithelial cell culture was supplemented 
with Wnt6 using the Wnt6 overexpressing mouse 3T3 feeder cells, 
the expression of putative stem cell markers, ABCG2 and corneal 
maturation marker, keratin 12 expression had a 3 fold decrease. 
On the other hand, loss of the stem/progenitor phenotype in 
culture correlated with a lower expression level of Fz7. In addition, 
knockdown of Fz7 expression using shRNA in the primary human 
limbal epithelial cells led to the loss of stem/progenitor phenotype. 
Colony forming efficiency was significantly decreased. In summary, 
our data indicated that Wnt signaling pathway regulates the dif-
ferentiation of the limbal stem/progenitor cells and Fz7 might be 
responsible for transducing the Wnt signaling. Modulating the Wnt 
signaling could increase the efficiency of limbal stem/progenitor 
cell expansion in vitro.

Poster Board Number: T-1104

ELUCIDATING THE ROLE OF ACTIVATED NICHE 
SIGNALS IN REGULATING HUMAN LIMBAL STEM 
CELLS PROLIFERATION AND MAINTENANCE
Khramjuntuk, Supaporn, Ingrungruanglert, Praewphan, Israsena, 
Nipan
Chulalongkorn University, Bangkok, Thailand

Tissue-specific stem cells play a key role in facilitating the main-
tenance of self-renewing tissues and repair after injury. Evidence 
suggested that corneal epithelial stem cells reside within the 
basal layer of the limbus, the narrow zone between the cornea 
and the bulbar conjunctiva. In response to injury cues, dormant 
LESCs are efficiently activated and produce numerous progenitors 
and mature cells. Diseases that affect the limbal epithelial stem 
cells(LESCs), such as chemical burn, thermal burn, and Steven-
Johnson syndrome can leads to condition called limbal stem cell 
deficiency, characterized by conjunctival epithelial ingrowth, vascu-
larization, and chronic inflammation, and eventually can lead to vi-
sion loss. The molecular mechanisms by which limbal niche signals 
affect LESCs fate decisions during normal tissue homeostasis and 
during injury state are largely unknown. In this study, we found that 
TGF-β, the main during corneal wound repair, strongly promoted 
BMP antagonists, noggin and gremlin, and VEGF expression in the 
underlying limbal stromal cells. When LESCs were culture 3T3 cells 
overexpressing BMP antagonists, LESCs exhibited significant higher 
colony forming capability than when cultured on unmodified 3T3 
cells. Cells from colonies grown on 3T3-noggin however, displayed 
more differentiated phenotypes and reduced the ability to sustain 
serial passages suggested the loss of self-renewal capability. Gene 
expression analysis also showed an activation epithelial-mesen-
chymal transition (EMT) transcription program. Importantly, when 
small molecule modulators of TGF-β signaling were applied to the 
culture system, LESCs can be serial passage for more than 2 months 
(>10 passages) while still exhibited high level of P63 expression and 
retained their ability to generate holoclones. Modulation of niche 
signals could also reverse the phenotypic changes of LESCs grown 
on 3T3-noggin and enable long-term serial culture. Taken together, 
our results underline the potential of therapeutic strategies target-
ing TGF-β/ BMP signaling in corneal injuries with/or without LESCS 
transplantation.

Poster Board Number: T-1106

REPROGRAMING OF HUMAN AMNIOTIC 
EPITHELIAL CELLS BY OCT4 OVEREXPRESSION
Koike, Chika, Yoshida, Toshiko, Okabe, Motonori, Nikaido, Toshio
Universiy of Toyama, Toyama, Japan

Objectives; Oct4 is supposed to be a key factor of cell repro-
gramming, as iPS cells have been established by introduced the 
combination of Oct4, Sox2, Klf4, and c-Myc or Oct4, Sox2, Nanog, 
and Lin28. Here, we examined the possibility of cell reprogramming 
by overexpressing Oct4 using electroporation. Methods; Plasmid 
vector harboring Oct4 gene downstream of CMV-promoter was in-
troduced into immortalized human amniotic epithelial cells (iHAEs) 
using electroporation. Each gene expression was detected by 
RT-PCR, quantitative RT-PCR, and protein expression was detected 
by immunocytochemistry and flowcytometric analysis. Results; 
Although the expression of Oct4 gene and protein was increased 
immediately by introducing Oct4 gene, they were decreased chron-
ically and acceleratingly since two days after the introduction. The 
expression of stemness marker gene Rex1 was increased two days 
after the introduction and SSEA4 positive cells increased 5-10% 
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four days after the introduction. SSEA1, differentiation marker, 
positive cells decreased 10-20% eight days after the introduction. 
Conclusion; The expression of Rex1 and SSEA4 was increased and 
the expression of SSEA1 was decreased with Oct4 overexpression. It 
is suggested that Oct4 induces cell reprogramming.

Poster Board Number: T-1107

INHIBITION OF PROTEIN NITROSYLATION 
ENHANCES LIVER REGENERATION AFTER TOXIC 
INJURY
Cox, Andrew1, Kelsey, Peter1, Rosenthal, Gary2, North, Trista3, 
Goessling, Wolfram1

1Brigham & Women’s Hospital, Boston, MA, USA, 2N30 Pharmaceuticals, Boulder, 
CO, USA, 3Beth Israel Deaconess Medical Center, Boston, MA, USA

Acetaminophen (APAP) liver toxicity is the most common cause 
of fulminant liver failure. Currently, there are no treatments to en-
hance recovery from toxic injury. Signaling pathways that modulate 
embryonic liver development may help to elucidate conserved 
mechanisms that effect liver regeneration. In order to identify 
novel regulators of liver development in vivo, we performed a 
chemical genetic screen in zebrafish embryos, which revealed that 
nitric oxide (NO) signaling modulated liver development. The NO 
donor S-nitroso-glutathione (GSNO) caused increased liver size at 
72 hpf, assessed by in situ hybridization for liver fatty acid binding 
protein (lfabp) and quantified by FACS of GFP-labeled hepatocytes. 
In contrast, NO inhibition through N-nitro-L-arginine methyl ester 
(L-NAME) caused smaller livers. GSNO and L-NAME altered expres-
sion of the hepatoblast marker hhex, indicating that NO signaling 
affects the liver progenitor pool during liver development. NO 
mediated its effects not via the classical pathway of cGMP signal-
ing, but through protein nitrosylation: while modulation of cGMP 
had no impact on liver size, knockdown or chemical inhibition of 
the negative regulator of protein nitrosylation, GSNO reductase 
(GSNOR), resulted in larger livers. In order to determine whether NO 
signaling also impacted recovery after liver injury, we employed 
previously validated larval and adult zebrafish models of APAP liver 
toxicity: zebrafish exposed to APAP develop hepatocyte necrosis, 
as demonstrated by elevated alanine aminotransferase levels 
and histology, and death. Treatment of APAP-exposed fish with a 
novel GSNOR inhibitor (N6547, N30 Pharmaceuticals) significantly 
prevented the rise in alanine aminotransferase, improved hepa-
tocyte necrosis and enhanced cell proliferation, as demonstrated 
by BrdU incorporation. Furthermore, GSNOR inhibition improved 
survival by more than 50% following APAP exposure. Patients with 
APAP liver toxicity may not immediately present after drug inges-
tion, reducing the efficacy of the only available clinical antidote, 
N-acetylcysteine (NAC): GSNOR inhibition acted synergistically with 
NAC after delayed treatment up to 18 hours after APAP exposure, 
thereby expanding the therapeutic window to improve outcome. 
In order to demonstrate a conserved role of GSNOR in mammalian 
liver injury, we treated wild-type and GSNOR knockout mice with 
sublethal doses of APAP: wild-type mice exhibited an increase in 
alanine aminotransferase levels at 6 and 24 hrs, whereas GSNOR-/- 
mice had significantly lower values. Furthermore, wild-type mice 
developed characteristic pericentral necrosis following APAP expo-
sure, while GSNOR-/- had minimal injury. These data demonstrate 
that NO signaling, acting via nitrosylation, affects liver progenitors 
to ensure optimal liver development and regeneration following 
APAP induced liver injury. We propose that NO can act as a rapid 
signaling molecule to sense injury and initiate the regenerative 
response. GSNOR is an excellent candidate for novel therapeutic 
approaches to improve the regeneration and outcome in APAP liver 
failure.

Poster Board Number: T-1108

PLURIPOTENT TRANSCRIPTION FACTOR OCT4 
PROMOTES CELL MIGRATION IN ENDOMETRIOSIS
Huang, Yen-Hua1, Chang, Jui-Hung1, Au, Heng-Kien2, Lee, Wei-Chin 
Lee1, Wang, Le-Ming2, Tzeng, Chii-Ruey2

1Dept Biochemistry, Taipei Medical Univ Sch of Medicine, Taipei, Taiwan, 
2Department of Obstetrics and Gynecology, Taipei Medical Univ Sch of 
Medicine, Taipei, Taiwan

BACKGROUND: Endometriosis is the growth of endometrial tissues 
eutopically and/or ectopically which present high cell migration 
ability. Pluripotent transcription factor OCT4 has been associated 
endometriosis. However, the role of OCT4 in endometriosis still re-
mains largely unknown. This study aims to examine the expression 
profile of pluripotent transcription factor OCT4 in human ectopic 
endometriosis progression and its role in migration of endome-
trium cells. METHODS AND RESULTS: We analyzed the gene and 
protein expression level of pluripotent transcription factor OCT4 
and NANOG in patient tissues (n=110) by quantitative real-time 
RT-PCR and immunohistochemical staining. While comparison with 
human endometrium (n=2) and myoma (n=4), the hyperplasia 
(n=37) and ectopic endometriosis tissues (n=67, 19 for adenomyo-
sis and 48 for chocolate cyst) showed a significantly increasing of 
OCT4 and NANOG expression in mRNA level. The OCT4 protein was 
both detected in stromal and luminal epithelial cells of adenomyo-
sis- and chocolate cyst tissues. The OCT4 expression level in endo-
metriosis tissues is positively correlated with the gene expressions 
which associated with cell migration, such as Twist, Snail, Slug, and 
Vimentin. Overexpression of OCT4 protein in human endometrium 
carcinoma cell lines RL95-2 and HEC1A (both in low OCT4 expres-
sion level) significantly increased the expression level of migration-
associated genes (Twist, Snail, Slug, N-cadherin, and Vimentin) and 
proteins (N-cadherin and Vimentin); and promoted the migration 
of endometrium cells which was evidenced by wound healing- and 
transwell assay. Immunocytochemical staining combined with 
confocal images further demonstrated that OCT4 affects actin 
filament distribution and the migratory morphology of human en-
dometrium cells. CONCLUSIONS: OCT4 expression in endometrium 
cells showed a high impact on ectopic endometriosis progression 
and significantly increased the migration ability of endometrium 
cells. Findings in this study may provide a potential early diagnosis 
biomarker and part of the molecular mechanism in the progression 
of human ectopic endometriosis and ovarian cancers.

Poster Board Number: T-1109

P18 DELETION IMPROVES STEM CELL SELF-
RENEWAL, ORGAN HOMEOSTASIS, AND LIFESPAN 
OF TELOMERE DYSFUNCTIONAL MICE WITHOUT 
AFFECTING DNA DAMAGE CHECKPOINTS
Eshragi, Parisa1, Morita, Yohei1, Sperka, Tobias1, Thal, Dietmar2, 
Lechel, André1, Rudolph, K. Lenhard1

1Max-Planck Research Department on Stem Cell Aging, Ulm University, Ulm, 
Germany, 2Laboratory of Neuropathology, Ulm University, Ulm, Germany

Telomere shortening limits the lifespan of primary cells and tissues 
by induction of p53 dependent checkpoints limiting the self-re-
newal of stem cells and tissue homeostasis. The cell cycle inhibitor 
p18 regulates G1 cell cycle transition and self-renewal of hemato-
poietic stem cells but its role in DNA damage induced aging has 
not been explored. Here we show that the deletion of p18 leads to 
improvements in stem cell self-renewal in the intestinal epithelium 
and in the hematopoietic system of telomerase knockout mice with 
dysfunctional telomeres. These improvements in stem cell main-
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tenance result in improved organ homeostasis and an elongated 
lifespan of the mice. The study shows that telomere dysfunction 
does not induce an upregulation of p18 and the deletion of p18 
does not ameliorate telomere dysfunction or the induction of 
DNA damage checkpoints. Together, these results provide the first 
experimental evidence that improvement of stem cell self-renewal 
can prolong organ homeostasis and lifespan in the context of acti-
vated DNA damage checkpoints.

Poster Board Number: T-1110

THE ROLE OF SLIT/ROBO SIGNALING IN MOUSE 
MAMMARY STEM CELL SELF-RENEWAL AND 
PROGENITOR DIFFERENTIATION
Harburg, Gwyndolen C .1, Marlow, Rebecca2, Compton, Jennifer1, 
Strickland, Phyllis1, Hinck, Lindsay1

1Molecular, Cell, and Developmental Biology, University of California, Santa 
Cruz, Santa Cruz, CA, USA, 2Research Oncology, King’s College London, London, 
United Kingdom

In the breast, SLIT/ROBO signaling is important for normal develop-
ment and it also acts as a tumor suppressor pathway. Our data sug-
gest that secreted SLIT proteins, signaling through ROBO receptors, 
are crucial components of the mammary extracellular environ-
ment, and may be important for regulating division of mammary 
stem cells (MaSCs) and differentiation of their progenitors. Double 
knockout of Slit2 and Slit3 in mammary gland serial transplants 
results in enhanced longevity. In wild-type (WT) mammary glands, 
this procedure can be performed serially for 5-6 generations before 
no further outgrowths are obtained. In Slit2-/-;Slit3-/- tissue, how-
ever, four independently-derived lines of tissue have been serially 
transplanted up to 13 generations, suggesting that loss of SLIT/
ROBO signaling leads to a delay in MaSC senescence. Conversely, 
chronic treatment of the Lin-CD29hiCD24+ (DP) population, which 
is enriched for MaSCs, with SLIT2 in vitro decreases self-renewal, 
as assessed by passaging ability, in comparison with untreated 
DPs. Whereas SLIT2 treated DPs can be passaged 3-4 times before 
undergoing senescence or terminal differentiation, untreated 
DPs can be passaged 7-8 times. Together, these data confirm the 
importance of SLITs as regulators of MaSC self-renewal. SLIT/ROBO 
signaling also appears to act independently of its MaSC self-renew-
al effects to regulate progenitor activity and differentiation. In vitro, 
luminal progenitors (Lin-CD29loCD24+CD61+) derived from Slit2-/-
;Slit3-/- mammary glands give rise to larger colonies, indicating that 
these progenitors proliferate more to give rise to excess daughter 
cells. Treatment of WT luminal progenitors with SLITs does not af-
fect colony size, but does increase colony number, suggesting that 
SLITs may help to keep luminal progenitors from differentiating 
into mature luminal cells. These data suggest that SLIT/ROBO sig-
naling may influence mammary gland development by regulating 
progenitor activity and differentiation. Current studies are focused 
on examining whether SLIT/ROBO signaling regulates MaSC and 
progenitor cells through candidate downstream pathways such 
as Wnt and Notch signaling. In summary, our research shows that 
SLIT/ROBO signaling is an important regulator of the mammary 
epithelial cell hierarchy by promoting non-renewal of MaSCs as well 
as proliferation and differentiation of their progenitor offspring.

Liver Cells
Poster Board Number: T-1111

BI-POTENT HEPATIC PROGENITORS DERIVED 
FROM HUMAN PLURIPOTENT STEM CELLS FOR 
DRUG TESTING
Chen, Kevin, Hsu, Lih-Tao, Chang, Shiun-Yin, Huang, Hui-Ting, 
Chen, Wannhsin
Biomedical Technology and Device Research Labs, Industrial Technology 
Research Institute, Hsinchu, Taiwan

Primary human hepatocytes are a valuable tool for biomedical 
research, the pharmaceutical industry and therapeutic applications. 
They are becoming increasingly utilized in drug development to 
evaluate human specific drug properties such as metabolic fate, 
drug-drug interactions and drug toxicity. However, the demand for 
primary human hepatocytes far exceeds the available supply and 
the quality of primary hepatocytes is highly variable. Human em-
bryonic stem cells (hESCs) could in principle provide a renewable 
source of human hepatocytes. However, the derivation methods 
described so far are inefficient and do not yield pure populations of 
functional mature hepatocytes. Our preliminary study showed that 
TW6 hESCs differentiate into hepatocytes via a progenitor stage 
in which cells were capable of extensive growth. By expanding 
these progenitors in culture and inducing hepatic differentiation, 
a pure population of hepatocytes could be generated with high 
efficiency and shorter time course. Thus the focus of this study 
was to develop a platform for derivation and expansion of hepatic 
progenitors from hESCs. To achieve this, hESCs were differentiated 
into cells expressing hepatic progenitor markers at day 13, followed 
by expansion in a serum-free expansion medium for two weeks. 
The expanded cells displayed proliferative ability as indicated by 
Ki67 expression, exhibited high nucleus-to-cytoplasm ratio, and ex-
pressed hepatic progenitor markers such as AFP and EpCAM. These 
cells were passaged at confluency using mechanical dissection. 
Furthermore, the progenitors could be induced to differentiate into 
albumin-positive hepatocytes or CK7-positive cholangiocytes, ex-
hibiting bi-potent differentiation potential. The hepatic progenitor 
cells can be utilized as a renewable source of hepatocytes and may 
potentially be useful for cell therapies, bioartificial livers, hepatitis C 
virus infection cell model and drug testing.

Poster Board Number: T-1112

GENERATION OF CGMP-COMPATIBLE 
FUNCTIONAL HEPATOCYTES FROM A CLINICAL-
GRADE HUMAN EMBRYONIC STEM CELL LINE
Ma, Xiaocui, Duan, Yuyou, McCoy, Belinda, Wang, Charles, Tschudy-
Seney, Ben, Zern, Mark
Transplant Research Program, Department of Internal Medicine, Institute for 
Regenerative Cures, UC-Davis Medical Center, Sacramento, CA, USA

Human embryonic stem cells (hESC) hold great potential for use in 
regenerative medicine and drug development. However, grow-
ing and maintaining hESC on mouse feeder layers with the use of 
animal products hinders their clinical applications. Recently hESC 
have been developed as clinical-grade cell lines by BioTime. In this 
study, we have attempted to generate cGMP-compatible functional 
hepatocytes employing a clinical-grade hESC line and feeder-free 
(FF) and xeno-free conditions. Line ESI-035 (ESI35) was recovered, 
expanded and maintained on either mouse feeder cells, human 
feeder cells, or Matrigel, then differentiated into hepatocytes. The 
ESI35-derived hepatocytes (ESI35-Hep) were characterized by the 
expression of liver-specific proteins and functions, as well as by 
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metabolic profiling of the drug bufuralol (BF). Under our modified 
conditions (no animal products), ESI35 cells grown on mouse or 
human feeders or on Matrigel were initially induced to contain a 
high percentage of definitive endoderm (DE) cells as assessed by 
the expression of SOX17 and CXCR4 at levels between 95% and 
98%, as determined by flow cytometry (FC), and by showing a 
uniform morphology when immunostained. Employing our xeno-
free differentiation protocol and FDA certified fetal bovine serum, 
the DE cells were successfully differentiated into hepatocytes with 
91-98% of cells positive for albumin (ALB) and α1-antitrypsin after 
3-4 weeks of differentiation, as determined by FC and immnu-
ohistochemistry. The cellular uptake and excretion of Indocyanine 
Green was observed in our ESI35-Heps, indicating a functional 
biotransforming system, and the cells also showed glycogen ac-
cumulation. ELISA results demonstrated that ESI35-Hep grown 
on mouse feeder cells (ESI35-hep/MF) secreted 5.3 ± 0.8 µg ALB 
into the medium per million cells over 24h after differentiation, 
ESI35-Hep grown on human feeder cells (ESI35-Hep/HF) secreted 
5.0 ± 0.4 µg ALB, and ESI35-Hep grown on Matrigel (ESI35-Hep/FF) 
secreted 2.7 ± 0.28 µg ALB. To further assess the biotransformation 
system, we employed ultraperformance liquid chromatography-
tandem mass spectrometry technology for BF metabolic profiling 
and metabolism. We found the same 3 secondary metabolites of BF 
from oxidation, dehydrogenation, ketone formation, or potential 
methylation in phase I, and the same 2 secondary metabolites of BF 
from glucuonidation and conjugation of glucose in phase II, in all of 
the ESI35-Heps when compared to freshly isolated human primary 
hepatocytes (hPH). Interestingly, the metabolite of di-oxidation 
was only detected in ESI35-Hep/HF and hPH, and importantly, 
the levels of all secondary metabolites in ESI35-Hep/HF were 
significantly higher than those in ESI35-Hep/MF and ESI35-Hep/
FF, suggesting that human feeder cells may promote and enhance 
the differentiation of hESC. Thus it appears that our ESI35-Heps/HF 
have developed full metabolic function. In conclusion, these results 
demonstrate that clinical-grade hESC can be effectively differenti-
ated to hepatocyte-like cells employing cGMP-compatible culture 
conditions. This represents an important initial step in the use of 
differentiated hESC for cell-based therapeutics.

Poster Board Number: T-1113

ESTABLISHMENT OF STABLE HEPATOCYTE 
PROGENITOR CELL LINE FROM HUMAN 
EMBRYONIC STEM CELLS
GO, Gyu yun, Jo, Eun Hee, Ha, Hye-Yeong, Yoon, Jeongsook, Koo, 
Soo Kyung, Jung, Ji-Won
KNIH, Chungcheongbuk-do, Korea, Republic of

It is well known that hepatocytes are important for assessment 
tools for toxicological research and pharmaceutical development, 
however, acquisition of human hepatocytes is not easy. Human 
embryonic stem cell (hESC)-derived hepatic progenitor offer a 
potential supply for functional hepatocytes. The goal of this study 
is to establish stable hESC-derived hepatic progenitor cell lines. 
The first stage involves the formation of definitive endoderm by 
activin A and WNT3a. The second stage we induced to proliferation 
and differentiation of hepatic progenitor by KSR and DMSO. In this 
stage, we introduced pEGFP-α-fetoprotein (AFP) into hepatocyte 
progenitor by viral transfection. We isolated pEGFP-AFP positive 
hepatocyte progenitor cells (AFP-HPCs). We characterized hepatic 
lineage the marker gene expression in the isolated AFP-HPCs. In ad-
dition we terminally differentiated matured hepatocyte-like cells by 
using AFP-HPCs (the third stage). The hESC-derived stable hepato-
cyte progenitor cell lines provide a valuable source for hepatocyte 

by simple manipulation, and may be useful as in vitro system for 
toxicity screening in drug discovery.

Poster Board Number: T-1114

DEVELOPMENT OF EFFICIENT HEPATIC 
DIFFERENTIATION METHODS FROM HUMAN 
IPSCS AND ESCS BY USING LOW-MOLECULAR 
WEIGHT COMPOUNDS
Maki, Kotaka1, Katsutaro, Yasuda1, Yuko, Kurose1, Akira, Ohta1, 
Motonari, Uesugi2, Shinya, Yamanaka1, Kenji, Osafune1

1Center for iPS Cell Research and Application, Kyoto, Japan, 2Institute for 
integrated Cell-Material Science, Institute for Chemical Research, Kyoto 
University, Kyoto, Japan

Hepatocytes are useful cells in a variety of fields, such as liver 
cell therapy, drug screening, and toxicity testing. Primary human 
hepatocytes are often used for these purposes. However, since 
these primary cultured cells easily lose their metabolic functions, 
a substitute for primary hepatocytes is required. Human induced 
pluripotent stem cells (iPSCs) and embryonic stem cells (ESCs) 
are potential sources for unlimited supply of hepatocytes. There 
are several reports describing the directed induction of iPSCs and 
ESCs into hepatoblasts, which are progenitors of hepatocytes, and 
hepatocyte-like cells by the combinational treatment of growth fac-
tors. However, the induction efficiency is still low and the generated 
cells show immature phonotypes, including lack of key detoxifica-
tion enzymes Cyp3a4 and glucose-6-phosphatase. In this study, we 
examined efficient methods to induce human iPSCs into hepa-
tocytes by using low-molecular weight compounds. To identify 
low-molecular weight compounds that can induce hepatoblasts 
into hepatocytes, we performed high-throughput screening(HTS). 
A human iPSC line, 201B6, was induced into hepatoblasts with a 
previously-described differentiation protocol. Generated hepato-
blasts were then treated with chemical compounds. After 8-12 days 
of culture with the tested compounds, cells were immunostained 
with ALBUMIN, a representative marker for hepatocytes. We evalu-
ated the inducing ability of the compounds by analyzing the induc-
tion rate of iPSCs-derived hepatocytes. Out of 1,120 compounds 
examined, we have found two candidate compounds (compounds 
X and Y) which induced iPSCs-derived hepatoblasts into ALBUMIN+ 
cells more efficiently than control stimulus (HGF and Oncostatin 
M). Next, we investigated the concentration dependency of these 
compounds and found that the effective concentration was 20-
20,000 nM in both compounds. In conclusion, we have identified 
candidate compounds that would enable the efficient and low-cost 
differentiation from human iPSCs into hepatocytes. We are now 
examining the mechanisms of action of the two compounds and 
physiological functions of the generated ALBUMIN+ cells.

Poster Board Number: T-1115

CHARACTERIZATION OF HUMAN-
INDUCED HEPATIC STEM CELLS AND THEIR 
DIFFERENTIATION BY A ONE-STEP PROTOCOL
Ishikawa, Tetsuya, Kobayashi, Momoko, Suda, Natsumi, Hagiwara, 
Keitarou, Ochiya, Takahiro
Research Institute, National Cancer Center, Tokyo, Japan

Human hepatocytes are useful for in vitro testing in drug discovery, 
but the lack of available donor hepatocytes is a major obstacle for 
application. Some sets of genes can induce pluripotent stem (iPS) 
cells from postnatal tissues of an individual patient. Hepatocyte-like 
cells generated from iPS cells might also be useful in non-clinical 
testing or regenerative medicine. The in vitro hepatic differentiation 
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of human iPS cells required a complicated procedure, such as the 
addition of several growth factors by a three-step protocol. Other-
wise, hepatocyte-like cells reprogrammed directly from other cells 
did not expand further with their hepatic function. If self-renewing 
hepatic stem cells could be provided, they would have an advan-
tage in practical use. Gene transfer of OCT3/4, SOX2, and KLF4 
could also induce human hepatic stem (iHS) cells from the skin or 
gastric tissues of an adult patient. Microarray analysis revealed that 
three clones of iHS cells markedly expressed many hepatic genes 
(more than 50 genes); in addition, these cells expressed embyonic 
stem (ES) cell-enriched genes (more than 20 genes). Quantitative 
RT-PCR analysis also confirmed that iHS cells expressed hepatic 
genes (ALB, AFP, SERPINA1, and TTR); in addition, these cells ex-
pressed ES cell-specific genes (OCT3/4, SOX2, NANOG, and ZFP42) 
at an equivalent level. Co-expression of hepatic and stem cell 
markers was confirmed by immunocytochemistry. The resulting 
iHS cells were self-renewed without chromosome abnormalities in 
vitro for more than one year. They were similar to human ES cells 
and iPS cells in morphology. Such expandable cells would have 
an advantage in application. After 2 weeks of culture without the 
addition of growth factors for differentiation, the long-term self-
renewed iHS cells could differentiate into hepatocyte-like cells that 
expressed various hepatic markers 103 to105 times more than those 
of iHS cells and produced hepatic proteins in a culture supernatant 
at mg/dL. Altogether, these results suggested that iHS cells not 
only provide new insight into stem cell research but also have an 
advantage for application.

Poster Board Number: T-1116

COMPARATIVE STUDY OF TRANSPLANTATION OF 
HEPATOCYTES AT VARIOUS DIFFERENTIATION 
STAGES INTO 
MICE WITH LETHAL LIVER DAMAGE
Kamimura, Ryo, Ishii, Takamichi
Department of Surgery, Graduate School of Medicine, Kyoto University, Kyoto 
city, Japan

Hepatocyte transplantation utilizing induced pluripotent stem 
cells (iPSCs) or embryonic stem cells (ESCs) has been expected to 
provide an alternative to liver transplantation. However, it remains 
uncertain precisely which cell type is the best suited for cell trans-
plantation. In particular, it is unclear whether mature hepatocytes, 
which have sufficient liver function, or immature hepatic progeni-
tor cells, which have a higher proliferative capacity, will provide a 
better outcome. The main objective of this study was to investigate 
the therapeutic efficacy of the transplantation of hepatocytes at 
various differentiation stages. We utilized transgenic 
mice that expressed diphtheria toxin (DT) receptors under the con-
trol of an albumin enhancer/promoter. ESC-derived endodermal 
cells, fetal hepatocytes and adult hepatocytes were transplanted 
into these mice with experimentally-induced lethal acute liver 
injury caused by DT administration. The transplanted cells were 
marked by enhanced green fluorescent protein. We evaluated their 
effects on survival. At 35 days after transplantation, the survival 
rate of the adult hepatocyte-transplanted group (8/20; 40.0%) was 
significantly improved in comparison to that of the sham-operated 
group (2/25, 8%), the fetal hepatocyte-transplanted group (1/20, 
5%) and the ESC-derived endodermal cell-transplanted group 
(0/21, 0%). The adult hepatocytes proliferated in the recipient livers 
and replaced a large part of their parenchyma. The transplantation 
of adult hepatocytes for acute liver failure significantly improved 
the survival rate in comparison to that of transplantation of imma-
ture cells, thus suggesting that ESCs and iPSCs should be differenti-

ated into mature hepatocytes before cell transplantation for acute 
liver failure.

Poster Board Number: T-1117

INDUCTION OF FUNCTIONAL HEPATOCYTES-LIKE 
CELLS FROM MOUSE MESENCHYMAL STEM CELLS 
BY FOXA2 FOR LIVER DEVELOPMENT
Dhanasekaran, Sugapriya, Verma, Rama S.
Biotechnology, Indian Institute of Technology Madras, Chennai, India

Induced hepatocyte-like cells have multiple hepatocyte-specific 
features and aids in reconstituting damaged hepatic tissues after 
transplantation. To differentiate mouse Mesenchymal stem cells 
into functional hepatic cells using FOXA2 - a master regulator of 
liver-specific gene expression for liver development. FOXA2 - a 
hepatocyte nuclear factor 3β (HNF3β) gene was transfected into 
mMSCs followed by G418 selection. The cells were differentiated 
and these cells were confirmed by immunocytochemistry, RT-
PCR, PAS and western blot. Functional hepatocyte-like cells show 
typical epithelial morphology, express hepatic genes and acquire 
hepatocyte functions. Notably, these cells expressed the markers 
of mature hepatocytes, including albumin, tyrosine aminotransfer-
ase, α1-antitrypsin, Cyp7A1, and hepatic transcription factors such 
as hepatocyte nuclear factors 4α and 6. Furthermore, these cells 
exhibited hepatic functions in vitro, including glycogen storage 
and cytochrome activity. We have developed a robust and efficient 
method to differentiate mesenchymal stem cells into hepatic like 
cells, which exhibits characteristics of mouse hepatocytes. Our 
approach would facilitate the development of hepatocytes for liver 
engineering and regenerative medicine.

Poster Board Number: T-1118

POLYCOMB GROUP PROTEIN RING1B REGULATES 
PROLIFERATION AND DIFFERENTIATION OF 
MOUSE HEPATIC STEM/PROGENITOR CELL 
BY REPRESSING CYCLIN-DEPENDENT KINASE 
INHIBITORS
Koike, Hiroyuki1, Ueno, Yasuharu1, Naito, Takako1, Shina, Tomoya1, 
Ouchi, Rie1, Isono, Kyo-ichi2, Koseki, Haruhiko2, Taniguchi, Hideki1

1Department of Regenerative Medicine, Graduate School of Medicine, 
Yokohama City University, Yokohama, Japan, 2RIKEN Research Center for Allergy 
and Immunology, Yokohama, Japan

Self-renewal of somatic stem cells is thought to be satisfied that the 
integrated control of multiple gene expression relating to cell pro-
liferation and differentiation. Recent studies have revealed that the 
histone modifiers, including the Polycomb group (PcG) proteins, 
play important roles in stem cell self-renewal. Here, we address 
PcG regulation of mouse hepatic stem/progenitor cell self-renewal 
through inactivation of Ring1B that is essential for gene silencing 
by PcG proteins with monoubiquitin E3 ligase activity towards his-
tone 2A. Functional analyses of PcG protein Ring1B in hepatic stem/
progenitor cell were conducted by Ring1B conditional knock-out 
(cKO) mice. In Ring1B-cKO fetal mice, we found that the liver size 
was lessened significantly by Ring1B depletion on early stage of 
liver development that hepatic stem/progenitor cell would expand 
their population. In contrast, there was no decline in liver size in 
Ring1B-cKO mice with lately depletion. Immunohistochemical 
staining analysis revealed that numbers of both alpha-fetoprotein+ 
undifferentiated and BrdU+ cells were decreased in Ring1B-cKO 
mice liver. When performed functional analysis of Ring1B in c-kit- 
CD49f+ CD29+ CD45- Ter119- hepatic stem/progenitor cells from 
Ring1B-cKO mouse with single cell-base colony assay in vitro, the 
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significantly suppression of clonal expansion and cellular senes-
cence was found by Ring1B depletion. And decreased numbers of 
albumin/cytokeratin 7 double positive cells were detected in the 
colonies generated from Ring1B depleted hepatic stem/progenitor 
cells. Microarray and ChIP-on-chip analysis were performed to nar-
row the Ring1B downstream candidate gene related hepatic stem/
progenitor self-renewal regulation. It showed cyclin-dependent 
kinase inhibitor gene not only Cdkn2a but also Cdkn1a expression, 
increased as the liver development progresses, were derepressed in 
Ring1B-cKO liver cells. We performed functional analysis of Cdkn1a- 
or Cdkn2a-Ring1B double KO mouse to evaluate directly involve-
ment of these genes in Ring1B cKO mice hepatic stem/progenitor 
cells. Cdkn1a- or Cdkn2a-Ring1B double KO mice did not affect 
the undifferentiated cell growth or rescue liver mass size, while 
depression both Cdkn1a and Ckdn2a expression in hepatic stem/
progenitor cells from Ring1B KO mice rescued their colony forma-
tion capacity compared to Ring1B cKO mice These results suggest 
that Ring1B thus affect regulation of proliferation in hepatic stem/
progenitor cell self-renewal by repressing cell cycle related genes 
both Cdkn1a and Cdkn2a.

Poster Board Number: T-1119

DECREASED LEVELS OF HEPATOCYTE GROWTH 
FACTOR IMPROVE LIVER CELL ENGRAFTMENT IN A 
GENETICALLY ENGINEERED MOUSE MODEL
Hsu, Yu-Chen1, Kao, Chung-Yang1, Tsai, Ming-Shian1, Chen, You-
Tzung2, Chen, Chun-Yu1, Lin, Chien-Yu1, Wu, Yao-Ming3, Lin, Shu-
Wha1

1Department of Clinical Laboratory Sciences and Medical Biotechnology, 
College of Medicine, National Taiwan University, Taipei, Taiwan, 2Graduate 
Institute of Clinical Genomics, College of Medicine, National Taiwan University, 
Taipei, Taiwan, 3Department of Surgery, National Taiwan University Hospital, 
Taipei, Taiwan

Background & Introduction: Developing methods to enhancing 
cell engraftment is important for cell/stem cell therapy. We have 
generated a mouse line with narrowed sinusoidal diameters, 
which is associated with decreased levels of hepatocyte growth 
factor (HGF). In the current study, we aimed at testing whether cell 
engraftment can be improved in an HGF-insufficient background. 
Method: Primary hepatocytes from R26R-GR mice (a double-
fluorescent-reporter knockin mouse line that could be used as a 
reporter system for investigation of cell therapy conditioning) were 
isolated by a two-step collagenase perfusion. Approximately 1 mil-
lion of viable hepatocytes were infused into wild-type (WT) or HGF-
insufficient mice through the splenic pulp. At different time points, 
frozen liver sections were analyzed and the absolute number of 
transplanted cells was scored using a fluorescence microscope. 
Result: The data showed that the nuclei of tissue sections of R26R-
GR mice were fluorescently labeled as expected. Cultured primary 
hepatocytes were also fluorescently labeled in nuclei, indicating 
that the primary cells derived from R26R-GR mice could be a useful 
tracing tool for cell/stem cell therapy. Equivalent number of the 
primary hepatocytes was transplanted into WT or HGF-insufficient 
mice, and then the efficiency of cell engraftment was analyzed at 
3, 24, and 48 hours after transplantation. The data showed that the 
efficiency of cell engraftment was significantly greater in HGF-
insufficient mice than that in WT mice at all the time points (n = 3/
group; cells/30 fields; WT vs. HGF-insufficient; 3 hours: 15.00 ± 4.81 
vs. 28.60 ± 2.26, p < 0.001; 24 hours: 22.20 ± 4.24 vs. 37.60 ± 9.05, p 
= 0.001; 48 hours: 22.17 ± 4.40 vs. 40.80 ± 7.23, p < 0.001). Conclu-
sion: We demonstrated that decreased levels of HGF could enhance 
cell engraftment, and that the R26R-GR mouse line could be a good 
donor of cell sources for the research on cell/stem cell therapy. We 

suggest that this strategy, antibody pretreatment against HGF for 
instance, may be applicable to improve cell/stem cell therapy in the 
near future.

Poster Board Number: T-1120

PROTECTIVE EFFECT OF ADIPOSE TISSUE-
DERIVED STEM CELLS (ADSCS) FOR ACUTE LIVER 
FAILURE IN MICE
Huang, Yu-Jen1, Wu, Yao-Ming2, Lee, Hsuan-Shu1

1Department of Institute of Biotechnology, National Taiwan University, taipei, 
Taiwan, 2Department of Surgery, National Taiwan University Hospital, taipei, 
Taiwan

Background: Adipose tissue-derived stem cells (ADSCs) have been 
shown to proliferate and differentiate into multiple cell lineages. 
ADSCs is emerging as novel therapeutic option for regenerative 
medicine. Recently, several publications have reported that ADSCs 
have therapeutic potential in different diseases of animal models 
and clinical application. Here, we found the alternative source of 
ADSCs - omentum adispose tissue, which contain abundant stem 
cell population. The aim of this study is to investigate the therapeu-
tic potential of omentum ADSCs on acute liver failure (ALF) induced 
by acetaminophen (APAP) in mice. Methods: We demonstrated the 
therapeutic efficiency of omentum-derived ADSCs transplanta-
tion for ALF mouse model induced by APAP. In this study we plan 
to identify if the omentum-derived ADSCs can be a new source of 
donor cells. Firstly, we will isolate and in vitro culture the ADSCs 
from mouse omentum tissue. The characteristics and differentiation 
ability of omentum-derived ADSCs will analyze by flow cytometry 
for MSC marker (CD29, CD31, CD34, CD44, CD90, and CD105 etc), 
immunostaining for multiple cell lineage (hepatocyte, osteoblast, 
and adipocyte). The protection capacity of omentum-derived AD-
SCs was evaluated on primary in vitro cultured hepatocytes treated 
with APAP and demonstrated by MTT assay, reactive oxygen spe-
cies (ROS) detection, glutathione content measure, and antioxidant 
enzyme activity (catalase, superoxide dismutase, and glutathione 
peroxidase ) expression. Secondly, we will study the in vivo thera-
peutic efficiency of these omentum-derived ADSCs in ALF mice. 
We will transplant intrasplenically the omentum-derived ADSCs 
(1million cells/mice) into ALF mice. The serum samples will be taken 
at hour 8, 12, 24, and 48 to measure the liver function (GOT, GPT, 
and t-bill). We will detect the profile of antioxidant enzyme activity 
on liver tissue after omentum-derived ADSCs transplantation in ALF 
mice and observe the survival benefit. Moreover, we will assess the 
difference of JNK pathway expression after ADSCs transplantation. 
Results: Omentum-derived ADSCs showed morphological similarity 
to the MSC, and expressed the MSC characteristics and proper-
ties of differentiation. Omentum-derived ADSCs could protect the 
hepatocytes to against the APAP toxicity by decreasing the ROS 
production, enhancing the intercellular GSH content, and increas-
ing the antioxidant enzyme activity. The omentum-derived ADSCs 
could rescure the individual survival and improve the liver function 
in ALF mice. The profiles of antioxidant reveal that omentum-de-
rived ADSCs could increase the activity of antioxidant enzyme. Fur-
thermore, JNK-mediate pathway can be inhibited in recipient mice 
with omentum-derived ADSCs transplantation. Conclusion: These 
studies demonstrated the omentum-derived ADSCs are a novel cell 
source for cell-based therapy in ALF. And the omentum-derived 
ADSCs could against the hepatotoxicity and protect the hepato-
cytes by reducing the ROS production, increasing the antioxidant 
enzyme capacity via the inhibition of the JNK-mediated pathway.
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ADULT HEPATIC PROGENITOR CELL AND INJURED 
LIVER REGENERATION IN FISH MODELS
Li, Yin-xiong1, Yuen, Bonny B. H.2, Hinton, David2

1Guangzhou Institutes of Biomedicine and Health, Chinese Academy of 
Sciences, Guangzhou, China, China, 2Nicholas School of the Environment and 
Earth Sciences, Duke University, Durham, NC, USA

Background: Chronic liver disease encompasses a large number of 
conditions having different etiological factors, progressing from 
fibrosis to cirrhosis and possibly liver failure or hepatocellular 
cancer. Chronic liver disease is a leading cause of mortality in China 
and the United States, responsible for the deaths of more than 
200,000 Chinese and 25,000 Americans each year. Although there 
are about 17,000 people require liver transplants in the USA, only 
5,000 cadaveric liver transplants are estimated to be available per 
year. Adult stem cells are an attractive alternative to meet this huge 
clinical demand, but the current understanding of stem cell biology 
in adult liver is limited. By using zebrafish and medaka models, this 
project aims to investigate the presence of liver progenitor cell 
in adult and their cellular and molecular characteristics. Materials 
and Methods: A transgenic zebrafish line was used in this study. 
The mature hepatocytes in this line are labeled with GFP with the 
expression driven by a gene promoter from the liver fatty acid 
binding protein (FABP), which is specifically expressed in mature 
hepatocytes. After liver profusion, Flow Activated Cell Sorting was 
conducted based on their expression of GFP and Patched (Ptc), the 
Hedgehog receptor. Each isolated fraction of cells was: 1) analyzed 
by Q-RT-PCR to detect expression of other stem cell markers; and 
2) tested for their potential to differentiate into hepatocyte and/
or biliary epithelial cell in vitro and in vivo systems. Results: In an 
adult liver from a FABP-GFP transgenic zebrafish (6 months old), 
70-85% of cells were sorted as GFP positive (GFP+) and expressed 
albumin, consistent with mature hepatocytes with cell size of 
10-15μm. However, about 10-15% of the total liver cell popula-
tions were GFP negative (GFP-, non-hepatocyte) with cell size of 
5-10 µm. There were 0.4 - 0.5% of the isolated liver cells with both 
GFP negative and Ptc positive (GFP-/Ptc+). The cells in the GFP-/
Ptc+ fraction also has enriched expression of Ptc and Aldh2 mRNA, 
30 fold and 23 fold, respectively, when compared to GFP positive 
cells. The GFP negative cells can be cultured in vitro on collagen IV 
and fibonectin coated plate and induced to differentiate into GFP 
positive hepatocyte under HGF/FGF cocktail incubation for 5 days. 
One week after transplantation of the GFP- cells into wild type 
see-through Medaka fish pretreated with liver toxin, tunucamycin, 
resulted in cell lineages of biliary epithelial cells and hepatocytes 
both express GFP. As few as ten GFP-/Ptc+ cells can regenerate and 
rescue over 90% chemical-induced injury liver within 14 days. Con-
clusion: Conditions for isolating a cell fraction which we believed 
consisted of liver progenitor cells from adult zebrafish fish have 
been established. Further studies will be conducted to investigate 
the localization of these cell types in adult zebrafish liver and their 
detailed molecular features. These studies provide a starting point 
for further characterization of unique cell types in adult liver that 
may be important in liver regeneration and even in hepatocarcino-
genesis.

Poster Board Number: T-1122

MEK ACTIVITY REGULATES STEM/PROGENITOR 
POTENTIATL OF FETAL HEPATOBLASTS THROUGH 
INDUCTION OF CELL CYCLE ARREST
Kamiya, Akihide1, Ito, Keiichi2, Yanagida, Ayaka2, Nakauchi, 
Hiromitsu2

1Institute of Innovative Science and Technology, Tokai University, Isehara, Japan, 
2Division of Stem Cell Therapy, The Institute of Medical Science, The University of 
Tokyo, Tokyo, Japan

Introduction: Fetal livers contain several types of cells, such as hep-
atoblasts (stem/progenitor cells which have bi-potency to differ-
entiate into hepatocytes and cholangiocytes), hematopoietic cells, 
mesenchymal cells, and endothelial cells. Knockout mouse studies 
of mesenchymal-marker transcription factors (Hlx and Lhx2) re-
vealed that mesenchymal cells is important for liver development. 
We previously established a new culture system which mimic the 
interaction between early-fetal (embryonic day 9.5-10.5 in mouse) 
hepatoblasts and mesenchymal cells; expansion of hepatoblasts 
is significantly induced by the co-culture with mouse embryonic 
fibroblasts (MEF). However, the molecular mechanism maintaining 
stemness of fetal hepatoblasts remains largely unknown. In this 
study, we analyzed the signal pathway regulating long-term prolif-
eration of fetal hepatoblasts in vitro using several signal molecule 
specific inhibitors. Methods: Fetal hepatoblasts were purified using 
specific cell-surface antibodies (Dlk and CD133). Dlk+CD133+ hepa-
toblasts were sorted and cultured at a low density (200 cells per 12-
well dish) with MEF as feeder cells for 6 days. Then, these cells were 
trypsinized and prepped onto new feeder cells. Colony formation 
derived from sorted cells were analyzed using immunocytochem-
istry. Signal molecule-specific inhibitors (a Rock inhibitor [Y-27632], 
a GSK-3 beta inhibitor [CHIR99021], a MEK inhibitor [PD325901], a 
TGF beta inhibitor [A83-01]) were added into culture media for the 
analyses of cell signal pathways. Expression of cell cycle associated 
molecules were analyzed using real-time PCR. Results: Individual 
fetal hepatoblasts could large colonies derived from single cells in 
the co-culture with feeder cells for 6 days (the 1st culture). After the 
passage into new feeder cells (2nd culture), these cells could barely 
large colonies, suggesting that this culture system could not main-
tain long-term proliferation. In contrast, when a MEK inhibitor was 
added into the culture, fetal hepatoblasts could form large colonies 
which express have many Ki-67-positive cells in the 2nd culture. Ex-
pression of both p15ckdn2b and p16/19cdkn2a was induced in this 
culture system, whereas a MEK inhibitor significantly suppressed 
expression of these cdk inhibitors. Fetal hepatoblasts derived from 
p16/19cdkn2a knockout mice proliferated for a long time without 
a MEK inhibitor. These expanded cells highly expressed p15ckdn2b, 
suggesting that long-term proliferation of fetal hepatoblasts in 
vitro was suppressed by expression of p16/19cdkn2a, which was 
induced by a MEK-ERK signal pathway. In addition, overexpression 
of p16 or p19 in fetal hepatoblasts derived from p16/19cdkn2a 
knockout mice decreased colony formation. Using the transplanta-
tion assay, fetal hepatoblasts expanded in the presence of a MEK 
inhibitor could engraft and proliferate in the injured-recipient livers. 
Conclusion: We established a new culture system which can expand 
fetal hepatoblasts for a long time. The activation of MEK-ERK path-
way in vitro caused the induction of cdk inhibitor p16/19cdkn2a. 
A MEK inhibitor suppressed this signal activation and maintained 
the long-term proliferative potential of fetal hepatoblasts in this 
culture. This culture system could be useful for cell therapies using 
in vitro expansion of a few hepatic stem/progenitor cells.
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STEM CELL BASED GENE THERAPY: A NOVEL 
APPROACH FOR THE TREATMENT OF ALPHA-1-
ANTITRYPSIN DEFICIENCY
Eggenschwiler, Reto1, Loya, Komal1, Sharma, Amar1, Wu, 
Guangming2, Sgodda, Malte1, Ott, Michael3, Schambach, Axel4, 
Schöler, Hans2, Cantz, Tobias1

1Stem Cell Biology, MHH, Hannover, Germany, 2Cell and Developmental 
Biology, MPI Münster, Münster, Germany, 3Gastroenterology, Hepatology and 
Endocrinology, MHH, Hannover, Germany, 4Experimental Hematology, MHH, 
Hannover, Germany

The human SERPINA1 gene encodes for the secretory protein alpha 
1-antitrypsin (A1AT) which inhibits a wide variety of proteases in 
the serum by covalent binding. In humans a missense point muta-
tion (E342K) was described which leads to the expression of the PiZ 
isoform of A1AT. Homozygosity for PiZ (PiZZ) leads to severe alpha 
1-antitrypsin deficiency. In this case the serum concentration of 
A1AT is reduced by 90%, as the protein is not able to fold correctly, 
but polymerizes and is retained in the endoplasmic reticulum of he-
patocytes. Patients show an increased breakdown of elastin by elas-
tase in the lung and, therefore, are suffering from lung emphysema 
or chronic obstructive pulmonary disease. Moreover, the accumula-
tion of misfolded protein in the liver causes liver function disorders 
and liver cirrhosis. We investigate new strategies for the treatment 
of the liver disease in severe A1AT deficiency using a transgenic 
mouse model overexpressing the human PiZ protein. From these 
mice we generated induced pluripotent stem (iPS) cells using len-
tiviral vectors encoding the three transcription factors Oct4, Sox2 
and Klf4. After reprogramming the PiZ-iPS were transduced with a 
second lentiviral vector encoding for a miR30-styled shRNA, which 
is directed specifically against the point-mutated form of the hu-
man SERPINA1 transgene. We also cloned an eGFP reporter directly 
in front of the knockdown shRNA to track its expression through 
all stages of differentiation. These gene-corrected PiZ-iPS cells 
were then subjected to several hepatic differentiation protocols to 
evaluate the shRNA-mediated rescue of the diseased phenotype. 
Moreover, gene-corrected PiZ-iPS were injected into blastocysts 
for characterization of the SERPINA1 knockdown in vivo. Next, we 
transduced iPS cells generated from a human PiZZ individual with 
liver disease with our knockdown construct. These gene-corrected 
cells were also differentiated along the hepatic lineage and showed 
significantly reduced expression of SERPINA1 when compared to 
scramble-shRNA transduced cells. We have successfully evaluated a 
novel treatment for the liver disease in A1AT deficiency employing 
stem cell based gene therapy and we show evidence for a signifi-
cant reduction in the expression of a harmful gene in a mouse 
model for a human disease and in cells from a human patient.

Poster Board Number: T-1124

MMP-9 PROMOTES THE TRAFFICKING OF 
TRANSPLANTED BONE MARROW CELLS THAT 
ATTENUATES HEPATIC FIBROSIS IN CHRONIC CCL4 
LIVER INJURY
Kawai, Kengo1, Luo, Xioyu2, Tsukada, Kazuhiro2, Sugiyama, Toshiro1, 
Takahara, Terumi1

1Third Department of Internal Medicine, University of Toyama, Toyama city, 
Japan, 2Second Department of Surgery, University of Toyama, Toyama city, 
Japan

Background: Recent clinical trials have shown that transplanted 
bone marrow (BM) cells migrate into injured liver and attenuate he-
patic fibrosis. However the mechanism by which BM cells mobilize 

into damaged liver or how the transplanted BM cells work in vivo 
are still under investigation. Purpose: Using MMP-9 (-/-) (KO) BM 
cells, we tried to investigate the role of MMP-9 in the trafficking of 
BM cells and in the contribution to the regression of hepatic fibro-
sis. Methods: 1) In vitro, BM cells were isolated from MMP-9 KO and 
MMP-9 (+/+)(WT) mice, and Matrigel invasion activity was assessed 
by transwell chambers. 2). In vivo, chronic liver injury was induced 
to C57BL/6 female mice by injection of CCl4 twice weekly for 8 
weeks. At 4th week, mice were transplanted with BM cells (1×107/
mouse) isolated from male WT or KO mice which were geneti-
cally positive with EGFP. Non-transplanted (non-TP) control mice 
were injected with normal saline alone. The liver specimens were 
examined by real time qPCR, collagen content assay, and immuno-
histochemical studies. Results: 1) Matrigel invasion assay showed 
WT-BM cells significantly migrated into the lower chamber (2.5 
fold) compared with KO-BM cells. 2) Mice transplanted with WT-BM 
cells (WT-TP group) displayed approximately 2.0 fold of EGFP (+) 
cells along the fibrotic tissue and around central veins compared 
to those transplanted with KO-BM cells (KO-TP group). Real-time 
qPCR also showed EGFP and sex-related Y chromosome expres-
sion was significantly higher in WT-TP group than KO-TP group. 
3) Liver fibrosis, assessed by Sirius red staining, was prominent in 
non-TP control group, whereas KO-TP and WT-TP groups revealed 
50% and 70% decrease of fibrotic area respectively, examined by 
VH analyzer. Collagen content assay was coincident with Sirius red 
staining. The mRNA expressions of alpha1(I) collagen in both WT-TP 
and KO-TP groups were significantly lower compared with that of 
non-TP group. However expressions of MMP-13 and MMP-9 in WT-
TP group were significantly higher than those in KO-TP group. 4) 
Immunofluorescent microscopy showed most EGFP (+) cells were 
co-stained with F4/80, a marker of macrophage, and most of them 
co-expressed MMP-9 and MMP-13 in TP groups. Immunoelectron 
microscopy demonstrated EGFP(+) cells showed the morphology 
containing many lysosomes in the enlarged cytoplasm, suggesting 
the characteristic features of macrophages. Conclusion: MMP-9 has 
a crucial role in the BM cell migration into injured liver. Transplanted 
BM cells, mostly differentiated into macrophages, contribute to 
regression of hepatic fibrosis via down-regulation of type I collagen 
and up-regulation of MMP-9 and MMP-13.

Poster Board Number: T-1125

PREDICTION OF STEM CELL ASSOCIATED 
MICRORNA IN HEPATOCELLULAR CARCINOMA
Ho, Cheng-Maw1, Lee, Po-Huang1, Lee, Po-Huang1, Shih, Daniel 
Tzu-Bi2, Hung, Tzu-Min1, Hu, Rey-Heng1

1Department of Surgery, National Taiwan University Hospital, Taipei, Taiwan, 
2Graduate Institute of Medical Sciences, Taipei Medical University, Taipei, Taiwan

Background Cancer stem cells (CSCs) are associated with drug-
resistance and poor patient prognosis. The microRNAs (miRNA) 
involved in CSC of hepatocellular carcinoma (HCC) are not well 
revealed. We hypothesized that CSC shares the common miRNA 
profiles of embryonic stem cells (ESCs). The aim of this study is to 
find out potential significant miRNAs in CSC hepatocarcinogenesis 
by comparing the miRNA profiling of HCC to that of ESCs. Method 
A total of 84 patients with HCC received primary resection between 
2002 and 2006 were enrolled in this study. HCC(T) and nearby 
non-tumor liver (N) tissues were sampled for miRNA Illumina 
BeadArray (total 1145 microRNAs) and validated by Real-Time 
PCR analysis. Ten samples from living donor (D) livers were used 
as control. Candidate miRNAs were selected by using paired-T or 
T test with FDR correction and p-value <0.05 and TN (or TD, ND) 
ratio >2 or <0.5. Selected miRNAs were further reviewed to identify 
the very miRNAs significantly involved in ESC miRNA profiling 
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based on current literature. Clinicopathologic characteristics and 
survivals were analyzed. Result Three of 15 differently expressed 
miRNAs were sieved out to be ESC-related in TN comparison (up: 
miR 96; down: miR 199a-5p, miR 200a), 11 of 96 in TD comparison 
(up: miR 372, miR 34a, miR 221; down: miR199a-5p, miR 200a, miR 
130a, miR 154*, miR 494, miR 19b, miR 19a, miR 301a), and 7 of 57 
in ND comparison (up: miR 34a, miR 221; down: miR 154*, miR 494, 
miR 19b, miR 19a, miR 301a). In TN comparison stratified on the 
hepatitis viral status, 5 of 27 miRNAs selected in the HBV (up: miR 
130b, miR 96, miR 18a, miR 17-5p:9.1; down: miR 199a-5p), 3 of 28 
in the HCV (down: miR 199a-5p, miR 214, miR 154), and 3 of 8 in the 
non-HBV/HCV groups (down: miR 200b, miR 200a, miR 429). Lower 
expression of miR 200b*, but not miR 200, predicted poorer patient 
survival (P = 0.026, log-rank test). Selected miRNAs were associ-
ated with pluripotency (miR 372, miR 494, miR 154*, miR 199a), 
lineage differentiation or development (miR 154, miR 34a), control 
of epithelial-mesenchymal transition (EMT) (miR 200a, miR 200b, 
miR 429), oncogenic function (self-renewal) (miR 18a, miR 19a), and 
regulation of general cell physiology (miR 16, miR 19b, miR 130, miR 
130b). Higher percentage (37.5%) of dysregulation of miRNAs in the 
non-HBV/HCV group was associated with control of EMT than the 
HBV or HCV group. MiRNAs associated with pluripotency (miR 494, 
miR 154*, miR 19a) were found down-regulated in non-tumor liver 
tissues N compared to healthy donor liver tissues D. Conclusion Se-
lected miRNAs potentially significantly associated with CSC in HCC 
were reported. Further mechanism of CSC hepatocarcinogensis is 
going to be investigated.

Poster Board Number: T-1126

THE LYMPH NODE AS AN ECTOPIC 
TRANSPLANTATION SITE FOR MULTIPLE 
EPITHELIAL TISSUES
Komori, Junji, Boone, Lindsey, DeWard, Aaron, Lagasse, Eric
Pathology, University of Pittsburgh, Pittsburgh, PA, USA

Cell-based therapy has been viewed as a promising alternative to 
organ transplantation. However, for some patients, orthotopic cell-
based therapy directed at a diseased organ may not be feasible for 
many reasons, ranging from a possible lack of an appropriate envi-
ronment in cirrhotic and fibrotic liver during end-stage disease to 
the lack of a thymus in complete DiGeorge Syndrome. Consequent-
ly, a critical component of cell-based therapy for these patients is to 
establish an optimal in vivo site for cell and tissue transplantation 
to restore organ functions. Here, we address the challenge of deter-
mining a suitable location and test the hypothesis that transplanta-
tion of three distinct normal epithelial cell types directly into the 
lymph nodes (LNs) of mice would engraft and demonstrate ectopic 
organ functions in vivo. Previously, our lab has shown that primary 
hepatocytes injected intraperitoneally into a mouse model of ty-
rosinemia type I (Fumarylacetoacetate hydrolase knockout mouse, 
Fah-/- mouse) migrate and colonize the host abdominal lymphatics 
and restore hepatic function. In this report, we demonstrate that 
directly injected hepatocytes can engraft in the jejunal LN and 
respond to generic liver injury (hepatectomy) by proliferating. We 
also show that hepatocytes injected directly into a single jejunal or 
extra-abdominal (popliteal or axillary) LN will generate an ectopic 
hepatic mass and rescue Fah-/- mice from lethal liver failure. The LN 
was transformed into a hepatic organoid composed of characteris-
tically cuboidal hepatocytes organized in what resembled normal 
liver architecture but with the absence of a biliary system. Taken to-
gether, our results demonstrate that direct injection of hepatocytes 
into a single LN generates ectopic liver tissue in an animal model 
of liver disease. Furthermore, this result suggests that LNs provide 
a beneficial environment for ectopic transplantation of other cell 

types. Using a similar approach, we asked if de novo thymus func-
tion could be generated in LNs of athymic mice. Thymuses were 
harvested from newborn GFP mice, minced and injected directly 
into the jejunal LN of athymic nude mice. We found that the ectopic 
thymuses in the LN contained recipient double positive thymocytes 
as well as single positive CD4 and CD8 T cells, indicating a selective 
mechanism of T-cell commitment and maturation. Moreover the de 
novo T cell-mediated immune system rejected xenogeneic tumor 
growth in the majority of the LN treated nude mice. Together, these 
data support the concept of using the LN as a site for thymic trans-
plant to generate an ectopic thymus. Finally, pancreatic islets were 
harvested from GFP mice and transplanted into the jejunal LN of 
streptozotocin-induced diabetic mice. The ectopic islets transplant-
ed in a single jejunal LN of the mice engrafted and secreted insulin 
to decrease glucose levels. We provide the first report describing 
the use of a LN as a site for cellular transplant. By directly inject-
ing the LN with hepatocytes, thymuses, or pancreatic islets, we 
demonstrate engraftment of the donor cells and subsequent organ 
function. This approach will be beneficial to the field of regenera-
tive medicine and provides a new concept to use the LN as an in 
vivo bioreactor in which to regenerate functional organs. 

Poster Board Number: T-1127

PROPAGATION OF ADULT STEM/PROGENITOR 
CELLS IN A SERUM−FREE THREE−DIMENSIONAL 
CULTURE SYSTEM
Chien, Chiao-Yun1, Lee, I-Chi2, Tao, Mi-Hua3, Chang, Ying-Chin1, Lee, 
Hsuan-Shu4, Shen, Chia-Ning1

1Genomics Research Center, Academia Sinica, Taipei, Taiwan, 2Institute of 
Biochemical and Biomedical engineering, Chang-Gung University, Taoyuan, 
Taiwan, 3Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan, 
4Institute of Biotechnology, National Taiwan University, Taipei, Taiwan

Recent progress has demonstrated adult liver stem/progenitor cells 
as potential sources for generating transplantable liver cells. How-
ever, the great variability in methods utilizing to isolate liver stem/
progenitor cells is a considerable challenge for clinical applications. 
A serum-free three-dimensional culture system was established in 
this study for selection and propagation of adult liver stem/progen-
itor cells. We demonstrated that, when adult liver cells were grown 
on polyvinyl alcohol (PVA) coated glassware, adult liver stem/
progenitor cells can form spheres. These sphere cells expressed a 
panel of stem-cell markers including CD133, EpCAM, CD49f, AFP, 
CK19 and Oct-4 and had the potency to differentiate into hepato-
cytes and cholangiocytes when co-culturing with fetal liver cells. 
Moreover, transplantation of GFP-labeled sphere cells to the liver of 
mice treated with 3,5-diethoxycarbonyl-1,4-dihydrocollidine (DDC) 
could replenish damaged hepatocytes. Moreover, overexpression 
of HBx in isolated sphere cells resulted in the formation of tumors 
with some characteristics of hepatocellular carcinoma and chol-
angiocarcinoma upon intrasplenic injection into immunodeficient 
mice. These data provide evidences for the stem cell-like capacity of 
these PVA-cultured sphere-forming cells. In conclusion, we develop 
a simple, rapid and label-free method for prospectively isolating 
hepatic stem/progenitor cells from the adult mouse liver which will 
facilitate their application in repairing injured liver.
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GENOMIC DNA METHYLATION AS A POTENTIAL 
MARKER OF STEM CELL DURING HEPATIC CELL 
DIFFERENTIATION
Kubo, Takashi1, Hori, Tamaki1, Kuroda, Yukie1, Miyajima, Atsuko2, 
Sunouchi, Momoko1, Corlu, Anne3, Morel, Fabrice3, Ozawa, Shogo4, 
Sekino, Yuko1, Ishida, Seiichi1

1Division of Pharmacology, National Institute of Health Sciences, Setagaya-ku, 
Tokyo, Japan, 2Division of Medical Devices, National Institute of Health Sciences, 
Setagaya-ku, Tokyo, Japan, 3UMR 991, INSERM, Rennes, France, 4Department 
of Pharmacodynamics and Molecular Genetics, School of Pharmacy, Iwate 
Medical University, Shiwa-Gun, Iwate, Japan

[Purpose] Technological improvements of stem cell differentiation 
into hepatocytes have increased the momentum of their applica-
tion to drug metabolism and toxicity testing. Therefore, to develop 
the assessment of these cells is an important issue. Currently, 
evaluation is performed in the differentiated hepatocytes by the 
cell morphology, enzyme activity, and expression of differentiation 
markers. However, differentiated hepatocytes lost their proliferation 
ability. Thus, if one can assess the differentiation ability of the cells 
prior to hepatocyte, it might help to accelerate cell production and 
banking. HepaRG cells, a hepatocyte progenitor, have the ability to 
differentiate towards hepatocyte-like and biliary epithelial-like cells 
at confluence. We reported that genome wide DNA methylation 
did not change significantly during the HepaRG cell differentiation 
(62th JSSX annual meeting). This observation suggested that evalu-
ation of genomic DNA methylation in the progenitor cell might be 
useful for the assessment of differentiation potential. To investigate 
the validity of genomic DNA methylation assessment system, we 
performed analyses of genome wide genomic DNA methylation 
and gene expression. [Methods] Genomic DNA and total RNA from 
human primary hepatocytes (three donors), HepaRG cells, and 
HepG2 cells were used for genome wide analyses of genomic DNA 
methylation and gene expression. Genomic DNA methylation and 
Gene expression analyses were performed with Human Methyla-
tion 450 BeadChip Arrays (Illumina) and GeneChip Human Genome 
U133Av2 Array (Affimetrix), respectively. [Results and Discussion] 
Correlation between frequencies of DNA methylation in 89794 CpG 
sites on CpG Island in 13029 gene regions and the gene expres-
sion levels were compared among primary human hepatocytes, 
HepaRG cells, and HepG2 cells. As the result, frequencies of DNA 
methylation in 1751 CpG sites in 582 gene regions showed nega-
tive correlation with their gene expression levels. The cluster analy-
sis of these genes indicated the direct suppression of gene expres-
sion by DNA methylation. Evaluation of the gene set as a marker for 
the cell characterization is in progress. [Acknowledgement] Part of 
this research was supported by the INSERM/Japan Society for the 
Promotion of Science (JSPS) cooperation program.

Poster Board Number: T-1129

SMALL MOLECULE LIBRARY SCREENS 
FOR HEPATIC MATURATION OF INDUCED 
PLURIPOTENT STEM CELL DERIVED HEPATOCYTES 
In vItro
Leonard, Brian1, Kameoka, Sei1, Ott, Vanessa2, Weiser, Thomas1, 
Singer, Thomas1, Kolaja, Kyle1, Chiao, Eric1

1Hoffman LaRoche, Nutley, NJ, USA, 2Cellular Dynamics International, Madison, 
WI, USA

Human hepatic models such as primary human hepatocytes, Hep-
aRG and HepG2 cells have been used to evaluate components of 
liver function in vitro. However, none of these models maintain the 

full hepatocyte (HC) functionality found in vivo. Pluripotent stem 
cells (PSCs) have the potential to provide a robust and accessible in 
vitro model of human hepatic function. However, despite develop-
ment of methodologies to differentiate PSCs into HCs that exhibit 
features of mature, adult HCs, PSC derived HCs retain some features 
of immature, fetal HCs, in particular with respect to their drug me-
tabolizing cytochrome P450 activity. Thus, in attempts to develop 
PSC derived HCs with more adult-like functionality that may be 
useful as a tool during early drug discovery activities, we performed 
small molecule screens to identify compounds capable of modulat-
ing the PSC HC phenotype. Compounds from three unique small 
molecule libraries were screened for the ability to induce further 
maturation of human induced pluripotent stem cell derived HCs 
(iCell Hepatocytes) from Cellular Dynamics International. These 
include a 299 compound kinase inhibitor library, a 94 compound 
epigenetic modulator library, and a 296 compound library of small 
molecules known to be active in one or more cell based assays 
previously employed elsewhere in the drug discovery program at 
Roche. iCell Hepatocytes were plated in a 96-well format. Cells were 
treated with the compound libraries at a concentration of 5 uM at 
24 hrs and 72 hrs after plating. In addition, in some instances differ-
ent cell culture conditions were examined such as incubating the 
cells at low (6.5%) oxygen concentrations. Total RNA was harvested 
24 hrs after the final compound treatment. Experimental gene 
expression was evaluated in triplicate by Fluidigm microfluidic 
qPCR using 32 probes chosen based on their differential expression 
observed during a previously performed microarray analysis of RNA 
purified from untreated iCell Hepatocytes, human fetal and human 
adult HCs. Furthermore, the screening probes were picked in order 
to span major HC functional activities including cytochrome P450, 
transporters, bile acid synthesis, and key hepatic proteins and tran-
scription factors. The Ct values of each probe set examined were 
first normalized to the expression values of housekeeping gene 
controls. Next, the compound treated values were compared to the 
corresponding gene expression level observed in vehicle (DMSO) 
control treated samples. Top compound hits were chosen based 
on a compound’s ability to alter the gene expression in a manner 
predicted to increase cellular maturity, for instance an increase of 
adult specific markers or a decrease in fetal specific markers. The 
top 30 positive compounds from the primary screen were then 
tested at multiple doses during a secondary screen. In total, greater 
than 300,000 individual endpoints were measured for the primary 
and secondary screen analysis. Currently the top 5 compounds that 
exhibited reproducible gene expression changes during the sec-
ondary screens are being further studied with the goal of identify-
ing the mechanisms of action and functional consequences.

Pancreatic Cells
Poster Board Number: T-1131

INVESTIGATION OF THE HUMAN EMBRYONIC 
STEM CELL DERIVED PANCREATIC PROGENITOR 
CELL ALTERATION IN In vIvo ENVIRONMENT
Kadoya, Kuniko1, Schulz, Thomas C.2, Agulnick, Alan D.1, Bhoumik, 
Anindita1, Cesario, Rosemary M.1, Haakmeester, Carl1, Kelly, 
Jonathan1, Kelly, Olivia G.1, Martinson, Laura A.1, Young, Holly Y.1, 
Kroon, Evert J.1, D’Amour, Kevin A.1, Robins, Allan J.2
1Viacyte Inc., San Diego, CA, USA, 2Viacyte Inc., Athens, GA, USA

Development of a cell therapy for diabetes would be greatly aided 
by a renewable supply of human beta-cells. One approach to over-
coming the problem of insufficient supply is to generate islets from 
proliferative stem cell populations such as human embryonic stem 
cells. By establishing hESC expansion and banking methods and a 
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suspension-based differentiation system, hES cell were aggregated 
into clusters in rotational suspension culture, followed by differen-
tiation for two weeks with a 4-stage protocol to produce pancreatic 
progenitors. We had previously shown these pancreatic progeni-
tors further differentiate into mature pancreatic cells, including 
glucose-responsive insulin-secreting cells, when implanted into 
immune compromised animals. To further assess the in vivo graft 
development mice were sacrificed at various time points post-
engraftment, ranging from 1 to 22 weeks, for assessment of mRNA 
gene expression and histological analysis. We observed temporal 
changes in gene expression consistent with pancreatic progeni-
tor differentiation to the endocrine lineage as well as subsequent 
maturation of endocrine cell phenotypes. Observation of grafts by 
histological analysis confirmed these findings and suggested a con-
version of poly-hormonal endocrine cells to glucagon-expressing 
phenotypes, as previously shown in other work. Investigation of 
cell proliferation by Ki67 staining indicated proliferative cell number 
is relatively low and does not change dramatically during this time 
course of post-engraftment analysis. Interestingly, both exocrine 
and duct cell protein expression was observed after the endocrine 
cell maturation, and this was consistent with the gene expression 
data. The majority of the dynamic changes in cell phenotypes and 
gene expression were detectable before robust glucose-responsive 
C-peptide secretion was observed in the serum of these animals 
at 10wk post-engraftment. These data serve to further elucidate 
the time course and mechanisms by which implanted pancreatic 
progenitor cells differentiate and mature to become functional 
glucose-responsive cells.

Poster Board Number: T-1132

MESENCHYMAL TO EPITHELIAL TRANSITION 
IS REQUIRED FOR REPROGRAMMING HUMAN 
EXOCRINE ENRICHED PANCREATIC CELLS 
TOWARDS BETA-LIKE CELLS
Lima, Maria J ., Muir, Kenneth, Docherty, Kevin
Institute of Medical Sciences, Aberdeen, United Kingdom

Due to the shortage of islets available for transplantation, the in 
vitro generation of functional beta cells is currently accepted as 
one of the most promising sources of tissue for transplantation 
in the treatment of type 1 diabetes. The aim of this study was to 
reprogramme redundant human exocrine tissue towards islet 
cells, to be used as a patient specific “top-up” supply of pancreatic 
islets. Human Exocrine Enriched Pancreatic Cells (EEPCs) were 
obtained from the exocrine part of the pancreas which is usually 
discarded during the islet isolation procedure and propagated 
in vitro. These cells attach to tissue culture dishes and assume a 
mesenchymal morphology in culture, with abundant expression of 
vimentin and loss of exocrine markers, such as amylase and CK19. 
In order to instigate the reprogramming of the cultured EEPCs, 
the exogenous expression of four pancreatic transcription factors 
(TFs) was induced with the addition of Ad-Ngn3, Ad-Pdx1, Ad-MafA 
and Ad-Pax4 to these cultures, in combination with Betacellulin, 
Nicotinamide and Exendin-4 (GFs). The effect of the TFs and GFs 
was enhanced by pre-incubating the cells with 5-aza-deoxycytidine 
and Sodium Butyrate, which inhibit DNA methylation and deacety-
lation, respectively. After this treatment, high levels of insulin and 
glucagon were detected in the reprogrammed EEPCs by RT-qPCR, 
immunocytochemistry and in the culture medium by ELISA. These 
cells were cultured in Serum Free Medium, which led the cells to 
undergo a Mesenchymal to Epithelial Transition (MET) and this 
was crucial for the efficiency of reprogramming. Furthermore, it 
was also found that the GFs were capable of enhancing MET, by 
inducing the expression of the epithelial marker E-cadherin and the 

down regulation of the mesenchymal marker vimentin. Therefore, 
MET appears to have an important role in the reprogramming of 
adult pancreatic cells towards the endocrine cell fate. 
These studies were complemented with the transplantation of the 
reprogrammed endocrine cells into the kidney capsule of NOD/
SCID mice. Immunohistochemical analysis of the graft revealed that 
the cells maintained a cluster-like morphology under the kidney 
capsule, being positive for the endocrine hormones glucagon, insu-
lin and somatostatin, with a morphology similar to the structure of 
a pancreatic islet.

Poster Board Number: T-1133

COMPARATIVE EXPRESSION OF MICRORNAS 
AND MRNAS DURING DIFFERENTIATION OF 
PANCREATIC ISLET-LIKE CELL CLUSTERS FROM 
HUMAN EMBRYONIC AND ADIPOSE-DERIVED 
MESENCHYMAL STEM CELLS
Li, Steven SL, Ma, Yi-Shing, Tsai, Zong-Yun
Kaohsiung Medical Univ Inst of Medicine, Kaohsiung, Taiwan

Type 1 diabetes is an autoimmune destruction of pancreatic islet 
beta cell disease, so it is important to find new sources of the islet 
beta cells to replace the damaged cells. Human embryonic stem 
(hES) cells have the potential to provide an unlimited supply of 
differentiated islet-like cells for tissue replacement. However, this 
method needs an immune-suppression to prevent islet rejection. 
Autologous islet-like cells differentiated from adult adipose-derived 
mesenchymal stem cells (MSC) are now considered to be a good 
source for cell therapy of type 1 diabetes. The hES-T3 cells with 
normal female karyotype and MSC from normal adult female were 
separately induced using different protocols to generate the pan-
creatic islet-like cell clusters, which expressed pancreatic islet cell-
specific markers of insulin, glucagon and somatostatin. The expres-
sion profiles of microRNAs and mRNAs from the pancreatic islet-like 
cell clusters differentiated from the two sources of hES-T3 and MSC 
were analyzed and compared. The pancreatic islet-like cell clusters 
differentiated from the hES-T3 cells were found to exhibit very high 
expression of microRNAs miR-186, miR-199a and miR-339, which 
down-regulated the expression of LIN28, PRDM1, CALB1, GCNT2, 
RBM47, PLEKHH1, RBPMS2 and PAK6. The expressions of microRNAs 
and mRNAs from the islet-like cell clusters differentiated from the 
MSC are being determined, and will be compared with those of 
the islet-like cell clusters differentiated from the hES-T3 cells. The 
microRNAs and their target genes are very likely to play important 
regulatory roles in the development of pancreas and/or differen-
tiation of islet cells, and they may be manipulated to increase the 
proportion of beta cells and insulin synthesis in the differentiated 
pancreatic islet-like cell clusters for cell-therapy of type I diabetics.

Poster Board Number: T-1134

INDUCTION OF PANCREATIC CELLS FROM 
HUMAN IPS CELLS IN A SERUM-FREE MONOLAYER 
CONDITION
Michiue, Tatsuo1, Terada, Reiko1, Ninomiya, Hiromasa1, Takahashi, 
Shuji1, Ohnuma, Kiyoshi2, Kusuda-Furue, Miho3, Miyajima, Atsushi4, 
Asashima, Makoto1

1Graduate school of Arts and Sciences, the University of Tokyo, Tokyo, Japan, 
2Nagaoka University of Technology, Nagaoka, Japan, 3National Institute of 
Biomedical Innovation, Osaka, Japan, 4Institute of Molecular and Cellular 
Biosciences, the University of Tokyo, Tokyo, Japan

Remarkable advance in stem cell biology has made it possible to 
apply for regenerative therapy. Especially, by finding of the method 
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for obtaining iPS cells, we can have differentiated cells from 
patients to possess pluripotency and can re-induced appropriate 
tissues and organs. This strategy may have applicability to the new 
therapeutic treatment for diabetes. Insulin-dependent diabetes is 
occurred by loss of pancreatic beta cells, resulting in shortage of 
insulin and elevation of blood glucose level. To the remedy for this 
malady, transplantation of pancreatic beta cells is effective. To date, 
serum-containing medium and feeder cells are ordinarily used to 
maintain pluripotency and differentiate cells, but this condition is 
afraid to contaminate unknown factors, resulting in both instabil-
ity of experimental condition and doubt about the safety of the 
therapy. Here, we report the induction of pancreatic cells from 
human iPS cells in serum and feeder cell free condition. Based on 
the previous reports, we adopted modified strategy. In this method, 
we sequentially added various cytokines such as Activin, Wnt, FGF, 
RA, EGF, GLP and Insulin. By using this method, a group of cells with 
patch-like shape could be observed. Immunohistological analysis 
revealed that many of these cells were stained with anti-C-peptide 
antibody, suggesting that insulin-secreted cells could be induced. 
Furthermore, glucagon positive cells could be also seen. Together 
with these results, we expect the functional pancreatic islet-like 
structure could be differentiated from human iPS cells. However, 
induction efficiency was not so high. To overcome this problem, 
further improvements have to need. For example, to increase the 
ratio of appropriately induced beta cell, we are now optimizing the 
timing and duration of treating with cytokines. In this report, we 
will also discuss this problem.

Poster Board Number: T-1135

SINGLE ADULT MURINE DUCTAL PANCREATIC 
STEM CELLS SELF-RENEW AND BUILD 
MULTILINEAGE CYSTIC STRUCTURES In vItro
Jin, Liang1, Feng, Tao1, Shih, Hung-Ping2, Dubois, Claire2, Winkler, 
Michael1, Zerda, Ricardo1, Trieu, Nancy1, Sander, Maike3, Ku, Hsun 
Teresa1

1City of Hope, Beckman Research Institute, Duarte, CA, USA, 2Pediatrics and 
Cellular & Molecular Medicine, University of California - San Diego, La Jolla, 
CA, USA, 3Pediatrics and Cellular & Molecular Medicine, City of Hope, Beckman 
Research Institute, University of California - San Diego, CA, USA

It remains unclear whether adult pancreatic ducts harbor stem 
cells. Here, we tested whether purified adult murine pancreatic 
ductal cells, which express CD133 and Sox9, may be induced to 
differentiate and self-renew in a novel three-dimensional clono-
genic assay in the absence of a mesenchymal niche. CD133+Sox9/
EGFP+ cells from dissociated adult murine pancreata were sorted 
using a fluorescent activated cell sorter and differentiated in vitro 
in a semi-solid medium containing methylcellulose, Matrigel, 
and growth factors (J Vis Exp, 2011, PMID: 22143165). The single 
cell-derived colonies were characterized by microfluidic RT-PCR, 
immunostaining and electron microscopy. We found that about 
17% of sorted, single murine CD133+Sox9/EGFP+ ductal cells built 
cystic structures containing cells that resemble ductal, acinar and 
endocrine cells. Immunostaining and electron microscopy analyses 
demonstrated that the differentiated ductal-like cells displayed the 
correct polarity. Microfluidic RT-PCR analysis of individual colonies 
indicated that more than 70% expressed markers for ductal, endo-
crine and acinar lineages, suggesting that the majority of the colo-
ny-initiating cells are multipotential. Furthermore, single cells from 
approximately 80% of primary colonies formed secondary cystic 
colonies, suggesting self-renewal activities, and R-Spondin 1, a Wnt 
signaling agonist, increased the self-renewal capacity of serially 
passaged clonal cells. Finally, partial duct ligation in vivo increased 
the ratio of non-colony-forming to colony-forming ductal cells, 

demonstrating a dynamic response of ductal progenitors to injury. 
To our knowledge this is the first report of the ability of single adult 
ductal pancreatic stem cells to self-renew and differentiate into 
multiple lineages in vitro. The clonogenic culture system described 
will simplify the study of pancreatic stem cell biology and advance 
the field of regenerative medicine in treatment of diabetes.

Poster Board Number: T-1136

DIFFERENTIATION OF MURINE EMBRYONIC 
STEM CELLS AND OF MURINE SKIN-DERIVED 
MESENCHYMAL STEM CELLS INTO INSULIN-
PRODUCING CELLS
Kossugue, Patricia, Forni, Maria Fernanda, Lojudice, Fernando, 
Sogayar, Mari Cleide
Biochemistry, Chemistry Institute - University of São Paulo, São Paulo, Brazil

Isolated pancreatic islet transplantation is an alternative treatment 
indicated for hyperlabile type 1 Diabetes mellitus (DM1), however, 
a large number of good quality islets is required to achieve DM1 
reversion. New cell source alternatives have been investigated, 
the most promising being insulin producing cells (IPCs) differenti-
ated from stem cells. Some reports show that murine embryonic 
stem cells (mESCs) are able to form islet-like structures, but insulin 
production is insufficient to achieve normoglycemia in diabetic 
mice, the same occuring with adult stem cells from different tissues. 
Therefore, in order to revert Diabetes, there is great demand for an 
adequate protocol to achieve sufficient amounts of insulin-pro-
ducing cells from differentiated stem cells . Aiming at an adequate 
protocol to differentiate stem cells into insulin-producing cells, 
we subjected mESCs to embryoid bodies formation, followed by 
introduction of a set of endoderm differentiation inducers, and 
treatment with beta-cells differentiation factors. Early on the mESCs 
differentiation, we noticed some epithelial-like cells emerging from 
the embryoid bodies culture. After 10 days of differentiation, we de-
tected the expression of INS2, NGN3, ISL1 and GLUT2 by qRT-PCR. 
At the end of our protocol, we noticed the formation of islet-like 
clusters, which were positive for the insulin-specific dithizone stain-
ing and expressed INS2, PDX1, NGN3, ISL1 and GLUT2 transcripts. In 
addition, murine skin-derived mesenchymal stem cells (mS-MSCs) 
were induced to differentiate with both the same factors used for 
mESC differentiation and conditioned medium collected from dif-
ferentiating mESCs. Although mS-MSCs subjected to differentiation 
with the factors were positively stained by dithizone, the levels of 
insulin and other transcripts related to β-cell differentiation were 
undetectable. This may be explained by the low amount of differ-
entiated mS-MSC producing insulin and the inability of the factors 
used in our protocol to induce mS-MSC complete differentiation 
into insulin producing cells. On the other hand, conditioned me-
dium obtained from differentiating mESCs was able to induce low 
levels of the insulin gene transcription. This suggests that factors 
secreted by mESCs during their differentiation process contribute 
to their own differentiation and may also contribute to differentia-
tion of other stem cell types. Therefore, we were able to develop a 
new protocol, based on pancreatic organogenesis, which seems 
to be able to induce differentiation of ESCs into insulin-producing 
cells and pre-differentiation of mS-MSC. Support: FAPESP, CNPq, 
FINEP, MS-DECIT, MCT, BNDES. Key words: beta-cell, Diabetes, mu-
rine embryonic stem cells, endoderm inducers, murine skin-derived 
mesenchymal stem cells.
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PRODUCTION OF INSULIN-PRODUCING CELLS 
DERIVED FROM MOUSE ES CELLS THROUGH 
SERUM-FREE-INDUCED DEFINITIVE ENDODERM
Hanata, Nobuaki, Funabashi, Hisakage, Matsuoka, Hideaki, Saito, 
Mikako
Dept Biotechnology & Life Science, Tokyo Univ of Agriculture & Technology, 
Tokyo, Japan

One promising approach for the development of cell therapies for 
diabetes treatment is to utilize pancreatic endocrine cells differ-
entiated from pluripotent stem cells such as embryonic stem (ES) 
cells. Here, we show an original and novel method to induce the 
differentiation into insulin-producing cells from mouse ES (mES) 
cells. For the efficient production of mature insulin-producing cells, 
we hypothesized that induction of definitive endoderm (DE) is the 
first important step. We have focused on serum free induction as 
an effective method to direct mES cells to DE. First, a serum free 
medium was utilized to induce (DE) formation. The formation of DE 
was strongly supported by the quantitative RT-PCR analysis show-
ing the expression of endoderm markers Sox17 and Foxa2 and a 
DE specific marker Cxcr4 increased over the course of DE induction. 
The differentiated endoderm cells were then treated with KGF and 
all-trans retinoic acid (RA) to induce pancreatic specialization which 
was confirmed by the expression of the early pancreatic transcrip-
tion factor Pdx1. Finally, the differentiated cells were transferred 
onto low-adhesion dishes for suspension culture in maturation 
medium containing nicotinamide and Ex-4. The differentiated cells 
in this stage were formed spherical clusters and expressed Insulin 
as determined by RT-PCR. Furthermore, the result of immunostain-
ing analysis proved that the differentiated cells expressed Insulin, 
C-peptide, and Pdx1. The ability of glucose-stimulated insulin secre-
tion (GSIS) of the differentiated cells at this stage was measured by 
ELISA. The differentiated cells indeed secreted insulin in response to 
glucose stimuli. These results suggested that our approach can be 
a novel and effective method to produce mature insulin-producing 
cells, paving the way for the development of cell therapies utilizing 
pluripotent stem cells for diabetes treatment.

Poster Board Number: T-1138

MICRORNA SIGNATURES AND FUNCTIONS OF In 
vItro GENERATED PANCREATIC BETA ISLET CELLS
Liao, Xiaoyan, Xue, Haipeng, Guo, Shuren, Trivedi, Neha, Liu, Ying, 
Loring, Jeanne, Laurent, Louise
Univ of California, San Diego, San Diego, CA, USA

Insulin-expressing beta islet-like cells differentiated from human 
embryonic stem cells (hESCs) are a model system for studying the 
molecular signaling pathways underlying beta cell development. 
MicroRNA repression of mRNAs is an important mechanism that 
regulates gene expression. We performed genome-wide microarray 
profiling of microRNA and mRNA expression at 6 cell stages during 
in vitro directed differentiation of hESCs into beta islet-like cells _ 
undifferentiated hESCs, definitive endoderm, primitive gut tube, 
posterior foregut, pancreatic progenitor and hormone-expressing 
endocrine cells, in addition to human fetal pancreatic tissue 
samples. Our results showed that both microRNAs and mRNAs are 
expressed in a dynamic pattern, and that distinct groups of microR-
NAs were co-expressed during differentiation. Using supervised 
group-wise statistical analysis and semi-supervised hierarchical 
clustering, we found that these microRNAs fell into several groups. 
There was a large cluster of pluripotency-associated microRNAs 
located on chromosome 19q13 (mir-448, -498, -512, -518, -519, 

-520), that was rapidly down-regulated upon induction of differen-
tiation. Another pluripotency-associated cluster on chromosome 
4q25 (the mir-302 family) displayed persistent expression until the 
later stages of differentiation. Similarly, the microRNAs that showed 
increased expression with differentiation also followed different 
time courses of induction, with some (mir-375, -26b,-200c) induced 
quickly upon differentiation and remaining high, while others (mir-
30d, -24,-27b) were induced only at later stages. To understand the 
functions of microRNAs during differentiation, we performed inte-
grated analysis of the microRNA and mRNA profiling data gener-
ated from the same samples using a web-based bioinformatic tool 
followed by permutation-based statistical testing for significance. 
Our results showed that undifferentiated hESC-enriched microRNAs 
were predominantly negatively correlated with their mRNA targets, 
while differentiation-enriched miRNAs and their targets tended to 
be positively correlated. These microRNA/mRNA pairs were further 
investigated using luciferase reporter assays, which identified dual 
roles for the miR-200a/141 family of microRNAs in regulating both 
the mesenchymal-to-epithelial transition and definitive endoderm 
formation during early differentiation; at later stages of differentia-
tion miR-30d and let-7e regulated the pancreatic progenitor gene 
RFX6. Samples from the later stages of differentiation clustered 
closely with fetal pancreas samples, but a comparison across all 
samples showed differences between tissues and cells that may re-
flect a less differentiated or less mature state in hESC derived cells. 
In summary, this study has used in vitro directed differentiation of 
hESCs as a model system to identify specific microRNAs and mRNA 
targets that are involved in regulation of beta cell differentiation.

Poster Board Number: T-1139

VISUALIZATION OF PANCREATIC CANCER STEM 
CELLS TO DEVELOP NOVEL TARGETING THERAPY
Adikrisna, Rama1, Tanaka, Shinji1, Muramatsu, Shunsuke1, Aihara, 
Arihiro1, Ban, Daisuke1, Ochiai, Takanori1, Irie, Takumi1, Kudo, 
Atsushi1, Nakamura, Noriaki1, Yamaoka, Shoji2, Arii, Shigeki1

1Hepato-Biliary-Pancreatic Surgery, Tokyo Medical and Dental University, Tokyo, 
Japan, 2Molecular Virology, Tokyo Medical and Dental University, Tokyo, Japan

BACKGROUND Increasing evidence suggests that cancers contain 
a small subpopulation of cells having the ability to self-renew and 
differentiate into multiple phenotypes, also known as cancer stem 
cells (CSCs). One of CSCs characters is its resistance to chemo and/
or radiation therapy. Identification and purification of cancer stem 
cells (CSCs) by cancer stem cell markers should offer a clue of the 
therapeutic targets, but the result is still unstatisfactory. Here in 
this study, we successfully applied monitoring system based on the 
CSC-spesific function, and performing drug screening to discover 
compounds that selectively targeting pancreatic CSCs. METHODS 
Like normal stem cells, CSCs are usually quiescent with low protein 
turnover, reduced metabolism and downregulation of proteasome 
activity. Based on these characteristics, we used the monitoring 
system of human pancreatic cancer stem cells which express high 
green fluorescent. Flow cytometry and cell sorting was useful to 
isolate cells with high green expressing cells (CSChigh) from low 
green expressing cells (CSClow ). To evaluate the stem cell charac-
teristics, observation by time-lapse microscopy, sphere formation 
assay, drug sensitivity assay, and in vivo tumorigenicity assay were 
performed. Drug screening of both cells was performed to discover 
compounds that selectively targeting pancreatic CSCs. RESULTS: In 
our monitoring system, the high green expressing cells (CSChigh) 
population existed in approximately 0.5 % of the human pancreatic 
cancer cell.. Asymmetric division of CSCigh cells into CSClow and 
CSChigh cells were clearly recognized, while CSClow cells did never 
divide into Gdeghigh cells. CSChigh cells could form complete 
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spheres while the CSClow cells could not form such spheres. In in 
vivo tumorigenicity assay, CSChigh formed tumors with only 10 
cells indicating the remarkable tumorigenecity of CSChigh cells. 
CSChigh cells were resistant to gemcitabine treatment, while 
CSClow cells were highly sensitive to this treatment. We performed 
a drug screen on both cell types and successfully identify a novel 
compound targeting specifically the pancreatic CSCs. Anti-CSC 
effects of the compound were confirmed by in vitro dynamic im-
ages and in vivo tumor analyses. CONCLUSION: In our system, the 
high green expressing cells (CSChigh) were proved to have cancer 
stem-like characteristics. The visualization system can be applicable 
to direct monitoring of drug sensitivity in the specific CSCs, distinct 
from non-CSCs. Our studies indicated rational application of drug 
screening to discover compounds targeting selectively the pancre-
atic CSCs. Further studies using this system may improve therapeu-
tic approaches for aggressive cancer and subsequently outcomes 
of the patients in the future.

Poster Board Number: T-1140

MODELING OF PERMANENT NEONATAL DIABETES 
MELLITUS USING PATIENT-SPECIFIC IPS CELLS
Balboa Alonso, Diego, Toivonen, Sanna, Tamminen, Kaisa, Weltner, 
Jere, Mikkola, Milla, Trokovic, Ras, Otonkoski, Timo
Biomedicum Stem Cell Center, Molecular Neurology Research Program, 
University of Helsinki, Helsinki, Finland

Permanent neonatal diabetes mellitus (PNDM) has been associated 
with monogenic defects in about half of the studied cases. Among 
12 PNDM cases studied in the genetically isolated Finnish popula-
tion, mutations in the best-known genes (ABCC8, KCNJ11, Insulin) 
have been found in only 3 of them, suggesting the prevalence 
of other mutations not yet identified. The generation of in vitro 
models using patient-derived induced pluripotent stem cells (iPSC) 
constitutes a valuable tool for the study of disease mechanisms. We 
aim to use this approach to establish a platform enabling studies 
of pathogenetic mechanisms in PNDM. Fibroblasts derived from 
PNDM patients and healthy donors were efficiently reprogrammed 
into iPSCs using retroviral or Sendai virus delivery of reprogram-
ming factors Oct4, Klf4, Sox2 and c-Myc, in combination with so-
dium butyrate. Generated iPSC lines showed the characteristic mor-
phology and markers of pluripotent stem cells and they were able 
to differentiate into the three embryonic germ layers in teratoma 
assay. Derivation of substantial numbers of fetal stage pancreatic 
islet cells from human pluripotent stem cells is possible by mimick-
ing in vitro the developmental pathways occurring in vivo. We have 
optimized a feeder- and serum-free, multistage pancreas differ-
entiation protocol with the incorporation of TGFβ/BMP signaling 
pathway inhibitors at different stages. Healthy control iPSCs were 
successfully differentiated towards pancreatic endocrine lineage. 
Quantitative PCR (qPCR) analysis revealed proper differentiation 
kinetics, showing the upregulation of FoxA2, Sox17 and CXCR4 ex-
pression during the definitive endoderm induction stage, and Pdx1, 
Nkx6.1 and Ngn3 in the endocrine progenitors stage. Cytometric 
analysis showed efficient specification of definitive endoderm 
stage cells, with 75%-90% of CXCR4+ cells. Colocalization of Pdx1 
and Nkx6.1 was used to verify the islet progenitors, which were 
present in the mid stages of our differentiation protocol. In the later 
stages, immunocytochemistry revealed abundant clusters of cells 
single or double positive for insulin/c-peptide and glucagon. These 
results were confirmed by qPCR, demonstrating the generation of 
fetal-stage pancreatic islet cells using this protocol. These results 
demonstrate that it is feasible to establish a disease modeling 
platform based on the pancreatic differentiation of iPSC derived 
from PNDM patients. The generation and analysis of iPSC lines 

with mutations in well-studied genes (KCNJ11, Insulin) is currently 
ongoing to validate this experimental approach. In the next stage, 
the analysis will be performed in cases with unknown etiology. In 
combination with next generation sequencing, this is expected to 
enable the identification of new causes for human diabetes.

Poster Board Number: T-1141

CD133 IS INVOLVED IN MIGRATION AND 
INVASION THROUGH REGULATION ON 
N-CADHERIN IN PANCREATIC CANCER
Ding, Qiang1, Yoshimitsu, Makoto2, Kuwahata, Taisaku1, Maeda, 
koki3, Hayashi, Tomomi3, Obara, Toru1, Miyazaki, Yumi1, Matsubara, 
Shuichirou1, Natsugoe, Shoji3, Takao, Sonshin1

1Frontier Science Research Center, Kagoshima Univ, Kagoshima, Japan, 
2Hematology and Immunology, Kagoshima Univ, Kagoshima, Japan, 3Digestive 
Surgery, Kagoshima Univ, Kagoshima, Japan

Pancreatic cancer is the fifth leading cause of cancer-related death 
in Japan and the fourth in the United States. Over 90% of pancre-
atic cancer-associated mortality is due to metastasis, which involves 
several serial steps from disseminating from primary cancer to colo-
nizing in the distant organ. CD133, a marker of cancer stem cells 
(CSCs) in various solid tumors including pancreatic cancer, has been 
studied for recent decade. However, the role of CD133 is still ob-
scure. Therefore, we investigated the CD133 functions using human 
pancreatic cancer cell line, Capan-1. In our experiments, the tumori-
genesis of CD133-positive pancreatic cancer cells was higher than 
that of CD133-negative cells using NOD/SCID mice. On the other 
hand, it has been supposed that the epithelial-mesenchymal transi-
tion (EMT) is one of CSC properties in the process of metastasis. We 
recently established the high migratory subclone, Capan1M9, from 
Capan-1 cells. Capan1M9 cells showed a three-fold increase in mi-
gration and invasion compared to the parental cell line (Capan-1). 
Furthermore, the higher expressions of Slug, N-cadherin and 
fibronectin which are components of characteristic of EMT were 
shown in this Capan1M9 cell line. Importantly, CD133 expression 
also elevated in the Capan1M9 cells by the flow cytometric analysis 
and western blot examinations. Subsequently, shRNACD133 was 
transfected into Capan1M9 to knockdown CD133 expression. This 
result showed the reduction of migratory and invasive abilities of 
the Capan1M9 cells and the repression of Slug and N-cadherin ex-
pression. In contrast, there was no difference not only on spheroid 
formation but also xenograft tumor growth between Capan1M9 
and shRNACD133Capan1M9. In addition, N-cadherin was down 
regulated but CD133 expression showed no influence after 
shRNAslug transfection into Capan1M9. Next,ERK inhibitor, U0126, 
was administrated into Capan1M9 to determine whether ERK 
pathway involved in N-cadherin regulation. We found that not only 
N-cadherin also Slug and CD133 were down regulated significantly 
by U0126 administration. Phosphorylated ERK1/2 could be blotted 
among N-cadherin immunoprecipitated elute. Taken together, 
ERK, CD133 and Slug interact as a modulation loop on N-cadherin 
expression. Further study should shed new light to understand the 
orchestrated network associated with CD133 of pancreatic cancer 
metastasis. These insights on CD133 regulation could be promising 
the novel targeted therapy for pancreatic cancer.
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FIGF PLAYS AN IMPORTANT ROLE IN THE 
PANCREAS REGENERATION
Heng, Fan, Zhao-Gang, Teng, Shu-Dan, Liu, Li-Bin, Wang, Jun, Wei, 
Yin-Xue, Yang, Yu-Kui, Li
Ningxia Human Stem Cell Institute, the General Hospital of Ningxia Medical 
University, yinchuan, China

Objective To explore the role of Figf (C-fos induced growth factor) 
in pancreas regeneration. Methods Mouse model of pancreatic 
regeneration was established by pancreatectomy. Pancreatic func-
tion loss and regeneration was monitored by time-coursed blood 
glucose testing after pancreatectomy. Regenerating pancreas 
tissues were collected 48h post pancreatectomy for RNA isolation. 
Gene expression profiling was performed using mouse whole 
genome gene chips. Differentially expressed genes were verified 
by qPCR. The target gene, Figf, was selected and cloned in expres-
sion plasmid. MS1 cells cultured in vitro were transfected with the 
Figf constructs, and insulin secretion by the transfected cells was 
detected by ELISA 36h after cell transfection. The mRNA levels of 
Pdx1 and Insulin1 genes in transfected cells were tested by qPCR. 
Results Figf expression was significantly increased in regenerating 
pancreas. Comparing with untransfected and vector-transfected 
groups, insulin secretion in Figf transfected cells increased signifi-
cantly (116.89±6.09 pg/ml over untransfected group, P<0.01;and 
114.24±4.60 pg/ml over vector- transfected group,P<0.01). Again, 
comparing with untransfected and vector-transfected groups, Figf 
over expression group expressed significantly higher mRNA levels 
of Pdx1 and Insulin1 genes(P<0.01). Conclusion: Over expression 
of Figf gene in MS1 cells can elevate the expression of Pdx1 and 
Insulin1 in mRNA levels, and increase insulin secretion. Figf may be 
one of the key genes evolved in pancreas regeneration and play an 
important role in β-cell transition regeneration.  Correspondence: 
Li yukui E-mail: yukuili@hotmail.com(The research is supported by 
the National Natural Science Foundation of China, NO. 81160098)

Intestinal/Gut Cells
Poster Board Number: T-1143

FUNCTIONAL ANALYSIS OF SNAI1 IN THE MOUSE 
INTESTINAL STEM CELL NICHE
Abud, Helen E .1, Horvay, Katja1, Casagranda, Franca2, Gridley, 
Thomas3, Hime, Gary R.2
1Anatomy and Developmental Biology, Monash University, Clayton, Australia, 
2Anatomy and Cell Biology, University of Melbourne, Parkville, Australia, 3Center 
for Molecular Medicine, Maine Medical Center Research Institute, Scarborough,, 
ME, USA

The Snail family of transcriptional repressors have a key role in 
mediating epithelial to mesenchymal transitions during both 
embryonic development and cancer metastasis. Although they are 
generally regarded as markers of mesenchymal cells, Snail proteins 
have also recently been implicated in regulating stem cell popula-
tions in several organs. We have examined the role of Snail proteins 
in the mouse intestinal epithelium that is continuously renewed 
via a population of multipotent stem cells that reside in the base of 
crypts. We have investigated Snai 1 function in the intestinal stem 
cell niche using an inducible conditional knockout and found that 
Snai 1 is required for maintenance of the crypt base columnar stem 
cell population. We have also analysed the effects on the crypt base 
columnar stem cell population using a combination of Fluorescent 
Activated Cell Sorting (FACS) and organoid culture. Further analysis 
of the tissue of Snai1 mouse models has revealed an effect on the 
differentiation of mature cell lineages. In conclusion, these results 

suggest that Snai1 has a key role in stem cell maintenance and 
control of cellular differentiation.

Poster Board Number: T-1144

COMMITTED BUT NOT BEYOND RECALL: 
CONDITIONAL CLONOGENICITY OF THE MURINE 
INTESTINAL LABEL RETAINING CELL
Buczacki, Simon JA, Kemp, Richard, Winton, Douglas J.
Cancer Research UK Cambridge Research Institute, Cambridge, United Kingdom

The intestinal epithelium is maintained by rapidly cycling stem cells 
located at the base of the crypts of Lieberkuhn and characterised 
by the expression of Lgr5. These cells generate clones that follow 
characteristic neutral drift behaviour demonstrating that dur-
ing homeostasis these cycling Lgr5 expressing cells represent an 
equipotent pool of progenitors. For several decades label retaining 
quiescent cells have been shown to exist in the base of crypts but 
their nature and function have been difficult to elucidate. Recently, 
several reports utilising reverse genetics have overlaid stem cell 
marker expression with label retaining cells and in parallel shown 
stem cell capacity from the same marked cells. However none of 
these markers localise solely to label retaining cells. In contrast, we 
decided to isolate and characterise quiescent cells based on their 
inherent property of label retention. Ah H2B-eYFP mice were gen-
erated to allow ex-vivo functional and molecular characterisation 
of label retaining cells via pulse chase and fluorescence activated 
cell sorting. Further, using a combination of in vitro techniques and 
a novel dimerisable Cre recombinase transgenic mouse we have 
definitively demonstrated the nature of intestinal label retaining 
cells in both normal homeostasis and times of epithelial injury. Our 
results show the intestinal label retaining cell to represent a secre-
tory cell precursor committed to the Paneth and enteroendcorine 
cell lineages but which is capable of recall to the stem cell compart-
ment during times of epithelial damage. Using similar techniques 
we have also shown the existence of quiescent cells in mouse 
intestinal tumours. These cells share many characteristics to those 
of normal intestinal label retaining cells in relation to expression 
profile and clonogenic potential. These data have significant impli-
cations for the modern management of colorectal cancer.

Poster Board Number: T-1145

GENERATION OF INTESTINAL TISSUE FROM 
INDUCED PLURIPOTENT STEM CELLS
Barrett, Robert1, Sareen, Dhruv2, Ornelas, Loren2, Svendsen, Clive2, 
Targan, Stephan1

1Inflammatory Bowel and Immunobiology Research Institute, Cedars Sinai 
Medical Center, Los Angeles, CA, USA, 2Regenerative Medicine Institute, Cedars 
Sinai Medical Center, Los Angeles, CA, USA

Introduction: Crohn’s Disease (CD) is a chronic inflammatory dis-
order that can affect any part of the gastrointestinal tract. Despite 
extensive research, the causes of CD remain elusive. One relatively 
unexplored area of study is what role the intestinal epithelium may 
play in this disease. The intestinal epithelium, which contains four 
differentiated cell types, has been poorly studied as it had previ-
ously not been possible to study it in vitro. Recently it was found 
that induced pluripotent stem cells (iPSCs) could be directed to 
form intestinal tissue, which contained all the four cell types, in vitro 
(Spence et al, 2011). Method: The generation of intestinal tissue 
from iPSCs is a multi-step process which involves directing iPSCs 
into definitive endoderm, then hindgut tissue and then subse-
quently into three dimensional intestinal “organoids.” To generate 
definitive endoderm, two control integration-free iPSC lines were 
incubated with 100ng/ml of Activin A under low serum conditions 
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for three days. To generate hindgut tissue, definitive endoderm 
was incubated in Advanced DMEM/F12 media with 10% FCS with 
or without 500ng/ml of Wnt3A and FGF4 for a further three to four 
days. During the hindgut differentiation protocol, epithelial “tubes” 
became visible after three to four days. These epithelial tubes 
were harvested and then cultured in a three dimensional Matrigel 
matrix containing noggin, RSpondin-1, EGF and B27. Results: The 
generation of definitive endodermal tissue was confirmed by the 
upregulation of Sox17, FoxA2 and Goosecoid mRNA and by im-
munocytochemistry which showed the co-expression of Sox17 and 
FoxA2 in the vast majority of these cells. The generation of hindgut 
tissue was demonstrated by both the presence and upregulation of 
the hindgut intestinal marker CDX2. The epithelial tubes that were 
cultured in a three dimensional Matrigel matrix steadily increased 
in size over time to generate spherical intestinal organoids (approx. 
500μm). After 14 days, the organoids contained CDX2+ cells which 
also expressed the early proliferating intestinal cell markers, KLF5 
and Sox9. The four differentiated intestinal cell subtypes were also 
found in these organoids. Goblet cells (Muc2+), Paneth cells (Lyso-
zyme+), enterocytes (FABP2+) and enteroendocrine cells (Chro-
mogranin A+) were all observed in these intestinal organoids at 
various different timepoints. Conclusion: Intestinal tissue contain-
ing the four differentiated cell types can be generated from control 
iPSCs. iPSCs will now be generated from CD patients with genetic 
variations in intestinal cell proteins. These iPSCs will be then be 
directed to form intestinal organoids. Such organoids may reveal 
the consequence of these mutations in the intestinal epithelium 
and may ultimately elucidate some of the mechanisms involved in 
the pathogenesis of CD.

Poster Board Number: T-1146

LGR5 INTESTINAL STEM CELLS AND THEIR 
MAINTENANCE
Chia, Luis A .1, Yan, Kelley S.1, Ootani, Akifumi2, Hsueh, Aaron J.3, 
Kuo, Calvin J.1
1Medicine/Hematology, Stanford University, Stanford, CA, USA, 2Internal 
Medicine, Saga Medical School, Saga, Japan, 3Gynocology & Obstetrics, 
Stanford University, Stanford, CA, USA

The leucine-rich repeat containing G protein-coupled receptor 
5 (Lgr5) marks actively cycling crypt base columnar cells (CBCs) 
that are multipotent, long-lived, and are largely responsible for 
homeostatic regeneration in the intestinal epithelium. Recently, the 
G-protein-coupled receptors Lgr4-6 have been reported to associ-
ate with Wnt receptors to mediate R-spondin signaling. Although 
Paneth cells have been suggested to serve as niche cells for Lgr5+ 
intestinal stem cells (ISCs), perhaps through secretion of essential 
paracrine factors, the precise mechanisms regulating maintenance 
of Lgr5+ ISC remain poorly understood. We have used adenovirus 
to overexpress the soluble ligand-binding Lgr5 ectodomain in the 
circulation of adult mice. Circulating Lgr5 ectodomain induced the 
migration of Paneth cells from the crypts, their eventual loss, and 
a concomitant disappearance of Lgr5+ ISCs. Paneth cell migration 
was associated with downregulation of Wnt signaling and its target 
EphB3. The loss of Lgr5+ ISCs did not affect maintenance of the 
intestinal epithelium, nor did Lgr5+ stem cells disappear from non-
intestinal organs. The use of this adenoviral system to examine the 
relationship of Lgr5+ ISC to other intestinal stem cell populations 
will be discussed. Together, these findings characterize an easily 
tractable experimental model for the in vivo deletion of Lgr5+ ISC, 
and suggest that Lgr receptors function to actively maintain Lgr5+ 
ISCs in vivo.

Poster Board Number: T-1147

COMPUTATIONAL ANALYSIS OF STEM AND NICHE 
CELL PATTERNS INSIDE INTESTINAL CRYPTS
Chen, Kaiyuan1, Bu, Pengcheng2, Shen, Xiling2

1ECE, Cornell University, ITHACA, NY, USA, 2BME/ECE, Cornell University, ITHACA, 
NY, USA

INTRODUCTION The intestinal epithelium is the most rapidly divid-
ing tissue in the body, turning over every 3-4 days. Each intestinal 
crypt contains a few slow-cycling BMI1+ intestinal stem cells (ISCs) 
at the +4 position and 12-14 faster-cycling Lgr5+ ISCs. At the base 
of the crypt, the Lgr5+ ISCs and CD24+ Paneth cells form checker-
board patterns, which provide the niche for ISC self-renewal. Sub-
version of this mechanism leads to dysplasia and cancer Because 
Paneth cells express the Notch ligand DLL4 while ISCs express the 
Notch1 and 2 receptors, it has been postulated that Notch-depen-
dent lateral inhibition (NDLI) - circuits in which Notch signaling in a 
cell downregulates signaling in its neighbors - is responsible for the 
checkerboard pattern between ISCs and Paneth cells. However, the 
exact mechanism remains unclear. Here we used analytical tools 
from systems biology to quantitatively investigate alternative NDLI 
circuits that can impact ISC-Paneth pattern formation and main-
tenance. RESULTS We first examined a transcriptional feedback as 
the potential NDLI mechanism in the crypt. In this transcriptional 
feedback, Notch ligands on one cell activates Notch receptors on 
an adjacent cell, which leads to downregulation of Notch ligands 
DLL1 and DLL4 through the transcriptional factor MATH1. Steady 
sate analysis of an ordinary differential equation (ODE) based 
model showed that this feedback is sufficient to generate check-
erboard-like patterns. However, sensitivity analysis revealed that 
the resulting pattern is not robust to variations and perturbations. 
Ensuing dynamical analysis of the pattern further revealed that 
the pattern is not sufficiently stable in terms of Maximal Lyapu-
nov Exponent (MLE) and that it is a slow process to form a steady 
pattern. In contrast, the base of the crypt is a dynamic environ-
ment, wherein Lgr5+ ISCs constantly divide and leave the niche 
to replace the entire crypt epithelium every 3~5 days. Therefore, 
the transcriptional feedback is not likely the only NDLI mecha-
nism responsible for regulating the checkerboard pattern. We 
then examined a post-translational feedback as an alternative or 
secondary NDLI mechanism to the transcriptional feedback. In this 
post-translational feedback, Notch receptors and ligands interact 
in the same cell, and the receptor-ligand complexes are mutually 
inhibited and degraded by endocytosis (cis-inhibition). Time-lapse 
movies of single cells with fluorescent reporters showed that cis-
inhibition acts as an ultra-sensitive switch that amplifies the small 
difference in ligand levels between adjacent cells. Same steady-
state and dynamic analyses demonstrate that the post-translational 
feedback through cis-inhibition is a more robust mechanism for 
generating and maintaining the checkerboard pattern between 
ISC and Paneth cells. Compared to the transcriptional feedback, 
cis-inhibition leads to speedier pattern formation and more stable 
patterns. CONCLUSION Our computational analyses suggest that 
the MATH1-mediated transcriptional feedback is insufficient to 
generate robust checkerboard patterns, so the post-translational 
feedback through cis-inhibition is likely an active NDLI mechanism 
inside the crypt. METHOD Sensitivity analyses were performed us-
ing the Matlab SimBiology toolbox. Stability and speed of pattern 
formation was analyzed using MLE and stochastic simulations. The 
speed of pattern formation was analyzed using stochastic simula-
tions with different initial conditions.
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DOSE-DEPENDENT ROLES FOR CANONICAL WNT 
SIGNALING IN De novo CRYPT FORMATION 
AND CELL CYCLE PROPERTIES OF COLONIC 
EPITHELIUM
Hirata, Akihiro1, Utikal, Jochen Sven2, Yamashita, Satoshi3, Aoki, 
Hitomi4, Watanabe, Akira5, Okano, Hideyuki6, Bardeesy, Nabeel2, 
Kunisada, Takahiro4, Ushijima, Toshikazu3, Hara, Akira7, Jaenisch, 
Rudolf8, Hochedlinger, Konrad2, Yamada, Yasuhiro5

1Life science research center, Gifu university, Gifu, Japan, 2Massachusetts 
General Hospital Cancer Center and Center for Regenerative Medicine, Harvard 
Stem Cell Institute, Boston, MA, USA, 3Division of Epigenomics, National Cancer 
Center Research Institute, Tokyo, Japan, 4Department of Tissue and Organ 
Development, Gifu University Graduate School of Medicine, Gifu, Japan, 5Center 
for iPS Cell Research and Application (CiRA), Kyoto University, Kyoto, Japan, 
6Department of Physiology, Keio University School of Medicine, Tokyo, Japan, 
7Department of Tumor Pathology, Gifu university Graduate School of Medicine, 
Gifu, Japan, 8Whitehead Institute for Biomedical Research, Massachusetts 
Institute of Technology, Cambridge, MA, USA

Canonical Wnt signaling plays a pivotal role in the physiology and 
carcinogenesis of the intestinal epithelium. Notably, the strength 
of Wnt signaling has been reported to affect the tumor spectrum 
in mice, and it controls hematopoietic stem cell self renewal vs. 
differentiation. Whether intestinal stem cells also respond to Wnt 
signaling in a dose-dependent manner remains unknown. Here, 
we investigated the effect of canonical Wnt activation on colonic 
epithelial differentiation by controlling the expression levels of sta-
bilized β-catenin using a doxycycline-inducible transgenic system 
in mice. We show that elevated levels of Wnt signaling induce the 
amplification of Lgr5+ crypt stem cells, which is accompanied by 
crypt fission and a reduction in cell proliferation among progenitor 
cells. In contrast, lower levels of β-catenin induction enhanced cell 
proliferation rates of epithelial progenitors without affecting crypt 
fission rates. Notably, slow-cycling cells produced by β-catenin 
activation exhibit activation of Notch signaling. Consistent with 
the interpretation that the combination of Notch and Wnt signal-
ing maintains cells in a low proliferative state, the treatment of 
β-catenin expressing mice with a Notch inhibitor turned such slow-
cycling cells into actively proliferating cells. Our results indicate that 
the activation of the canonical Wnt signaling pathway is sufficient 
to amplify colonic stem cells, and suggest that different levels of 
canonical Wnt activations, in cooperation with Notch signaling, 
establish a hierarchy of slower-cycling stem cells and faster-cycling 
progenitor cells characteristic for the colonic epithelium.

Muscle Cells
Poster Board Number: T-1151

HTS ASSAY WITH MESODERMAL PROGENY CELLS 
DERIVED FORM HUMAN PLURIPOTENT STEM 
CELLS (HES AND IPS) FOR THE IDENTIFICATION OF 
MEVALONATE PATHWAY MODULATORS
Christian, Pinset1, Anne-Laure, Jaskowiak1, Johana, Tournois2, 
Emmanuelle, Massourides1, Yolande, Masson2, Karine, Girauld-
Triboult12, Delphine, Laustriat2, Marc, Peschanski3, Pauline, 
Poydenot2

1Muscle diseases, Istem/CECS, Evry, France, 2Istem/CECS, Evry, France, 3Istem/
CECS Inserm/UEVE UMR861, Evry, France

The mevalonate pathway provides cells with essential products 
such as cholesterol and substrates for isoprenylation and is there-
fore is critical for cell growth and differentiation. Designed HTS cell 
assays for the identification of modulators mevalonate pathways 

are important to identify new functional inhibitors, to increase our 
knowledge on the mevalonate pathway and to predict and prevent 
toxic effects. One of the key factors for success of HTS bioassays is 
the source of the cells used for the screen. In this regard, human 
pluripotent stem cells possess numerous advantages: a human 
origin, an unlimited growth potential, a genetic stability and the 
capacity to differentiate into all the cell types forming an organism. 
For this study, we defined a simple and robust differentiation proto-
col to obtain large and homogeneous amounts of mesodermal pro-
genitor cells (MPCs) from human pluripotent stem cells (hES and 
iPS Herein, we describe the optimisation of MPC culture conditions 
in multiwell dishes for the implementation of a cell-based assay for 
primary screening by HTS in presence or absence of mevalonate to 
screen functional inhibitors of HMG-CoA reductase. The screening 
of the Prestwick library, consisting of 1120 highly diverse FDA-
approved drugs that have established biological activities demon-
strates specificity and robustness of our HTS assay. In each screen, 
we were able to select the three HMG-CoA reductase inhibitors 
(lovastatin, fluvostatin, simvastatin) present in the Prestwick library. 
EC 50 determination of statins confirmed the toxicity of this class 
of molecules on MPCs and revealed that MPCs display a toxicity 
similar to the one observed with adult muscle cells, a major target 
of statins sideeffect. Furthermore, we have designed a second type 
of cell bioassay to identify molecules,that protect cells from statin 
induced toxicity induced . In this cell bioassay, we identified by 
screening more than 10 000 molecules, two classes of molecules 
that protect from simvastatin toxicity. Mechanistic explorations 
indicate that one of these molecules control the level of HMG-CoA 
reductase transcript. MPCs derived from hES and iPS were equally 
potent as a source of cells to identify hits by HTS in both bioassays. 
In conclusion, differentiated mesodermal progenies derived from 
iPS and hES allow the identification by HTS of functional inhibi-
tors of HMG-CoA reductase and molecules which can rescue from 
simvastatin toxicity by controlling the expression of mRNA coding 
for HMG-CoA reductase.

Poster Board Number: T-1152

AGE-DEPENDENT EFFECTS OF PRO-
INFLAMMATORY CYTOKINES ON HUMAN 
MYOBLAST DIFFERENTIATION
Piirsoo, Andres1, Kõiveer, Anu2, Seppet, Enn2, Pääsuke, Reedik1, 
Pääsuke, Mati1

1Univ of Tartu, Tartu, Estonia, 2Institute of General and Molecular Pathology, 
Univ of Tartu, Tartu, Estonia

Objective: Targeted enhancement of proliferation and differentia-
tion of muscle progenitor cells is a key strategy for combating 
age-related muscle wasting, weakness and sarcopenia. As the 
pro-inflammatory circulating cytokines are elevated in many age-
related disorders, we have investigated the action of TNF-α, IL-1β 
and IL-6 on proliferation and differentiation of muscle progenitor 
cells ( myoblasts) of individuals with different ages: young-less than 
30 and elder -over 65 years. Methods: Primary cultured human 
skeletal muscle myoblasts were purified with CD56 antibodies 
microbeads on MACS (Miltenyi Biotec) and cultured in the presence 
of HGF. Serum free cultures we stimulated for 6-7 days with each 
cytokine ( PeproTech) alone or in different combinations with dif-
ferentiation media supplement: insulin- transferrin-sodium selenite 
/ITS/(Sigma-Aldrich). Differentiation was estimated by monitoring 
myotube formation, fusion index and % of myonuclei. Results: The 
myoblasts cultivated from older individuals differentiated mark-
edly slower than myoblasts from young individuals in ITS medium. 
Treatment of human myoblasts with TNF-α and IL-1β increased 
the proliferation and block the differentiation even in the presence 
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of differentiation media supplement (ITS). IL-6 alone induced the 
differentiation at the same level as ITS and there was no remark-
able co-effect of IL-6 with ITS detected. The mixture of cytokines 
(TNF-α, IL-1β and IL-6) with ITS induced mainly the proliferation 
with remarkable decrease of differentiation as compared to effects 
of ITS or IL6 alone. Conclusion: There exist age related differences 
in cytokine IL-6 action on myoblasts derived from young and old 
individuals. Compared to myoblasts from young individuals the 
differentiation was suppressed in ITS- treated cultures as well as 
in cultures with ITS+IL6 and IL6 alone in old individuals. Variation 
of myoblast differentiation in elder individuals was much more 
remarkable than in young individuals. IL-1β and TNF-α suppressed 
the differentiation of myoblasts and the action was quite similar in 
both investigated group.

Poster Board Number: T-1153

NOVEL HUMAN ARTIFICIAL CHROMOSOMES 
AND TECHNOLOGIES FOR STEM CELL-BASED 
THERAPIES OF DUCHENNE MUSCULAR 
DYSTROPHY
Hoshiya, Hidetoshi1, Benedetti, Sara2, Gerli, Mattia F.M.2, Ueno, 
Etsuya3, Ragazzi, Martina2, Tonlorenzi, Rossana1, Covarello, Diego1, 
Messina, Graziella4, Kazuki, Yasuhiro3, Oshimura, Mitsuo3, Cossu, 
Giulio2, Tedesco, Francesco Saverio2

1Regenerative Medicine, San Raffaele Scientific Institute, Milan, Italy, 2Cell and 
Developmental Biology, University College London, London, United Kingdom, 
3Biomedical Science, Tottori University, Tottori, Japan, 4Biology, University of 
Milan, Milan, Italy

We recently showed that stem cell-mediated human artificial 
chromosome (HAC) transfer ameliorates the pathology in a mouse 
model (mdx) of Duchenne muscular dystrophy (DMD), which is 
caused by mutations in the large dystrophin gene (2.4 Mb). HACs 
are stably maintained in the host cell as episomal vectors, like 
native chromosomes. Their capacity to carry large genomic loci 
containing regulatory elements allows physiological regulation of 
the introduced genes. We succeeded in developing a HAC vector 
containing the entire human dystrophin gene (DYS-HAC1), which 
was then successfully transferred into mesenchymal, embryonic 
and induced pluripotent stem cells). Importantly, DYS-HAC1 was 
also transferred into mesoangioblasts (vessel-associated stem cells) 
derived from the dystrophic mdx mouse. Upon intramuscular or 
intra-arterial transplantation of dystrophin-corrected mdx meso-
angioblasts into mdx mice, donor cells gave rise to large clusters of 
dystrophin-positive myofibers together with donor-derived satel-
lite cells, which significantly ameliorated morphology and function 
of dystrophic muscles. However, in order to translate this approach 
to DMD patients, there are still many technical hurdles that need to 
be overcome. Here we report novel strategies and technologies of 
HAC-mediated cell therapy for DMD patients including: 1) Transfer 
of novel DYS-HACs into human mesoangioblasts; 2) HAC-mediated 
enhancement of skeletal muscle differentiation and 3) higher dys-
trophin expression. 1) In order to extend the proliferative capability 
of DMD mesoangioblasts to survive selection after HAC transfer; 
we developed a platform for their engineering by means of excis-
able lentiviral vectors expressing immortalizing genes (hTERT and 
Bmi1) in a reversible fashion. Alternatively, we have also derived 
mesoangioblasts from iPS cells. Both approaches generate cells 
able to be genetically corrected with novel DYS-HACs with reduced 
immunogeneicity (no EGFP, TK, Blasticidine and hprt at variance 
with DYSHAC1). 2) For effective skeletal muscle conversion of target 
cells, a DYS-HAC containing an inducible MyoD gene (MyoD-ER) 
was developed (DYS-HAC3). 3) Dystrophin gene dosage of trans-
planted-cells containing single DYS-HAC is not close to wild-type 

dystrophin because of fusion with endogenous myofibers (contain-
ing hundreds of nuclei) that do not express dystrophin. To increase 
dystrophin expression level, we transferred three novel DYS-HACs 
into mdx mesoangioblasts, each one containing a different con-
ditional selection marker gene (DYS-HAC2: neomycin; DYS-HAC4: 
blasticidin; DYS-HAC6: histidinol dehydrogenase) developed using 
homologous recombination. Mdx mesoangioblasts containing 
multiple DYS-HACs (up to 3) were developed and their dystrophin 
expression is being tested. Thus, these DMD-specific DYS-HACs and 
technologies are expected to speed up future translational gene 
and cell therapies for muscular dystrophy.

Poster Board Number: T-1154

ADAR1 REGULATES THE MYOGENIC PROGRAM IN 
MOUSE SKELETAL MYOBLASTS
Hsieh, Chia-Ling1, Lee, Sheng-Chung1, Tan, Chin-Ming2

1Institute of Molecular Medicine, College of Medicine, National Taiwan 
University, Taipei, Taiwan, 2Department of Biomedical Sciences and Graduate 
Institute of Biomedical Sciences, College of Medicine, Chang Gung University, 
Tao-Yuan, Taiwan

ADAR1 (adenosine deaminase acting on RNA 1) catalyzes the 
deamination of adenosine to inosine on RNA molecules of double 
stranded structure. Two isoforms of ADAR1 are known, both of 
which possess RNA-editing activity: an interferon (IFN) inducible 
150 kDa protein (p150) and a constitutively expressed amino-
terminally truncated 110 kDa protein (p110). The p150 isoform is 
found in both the cytoplasm and nucleus, while the p110 protein 
is localized predominantly in the nucleus. A-to-I RNA editing not 
only affects targeted transcripts by altering the sequence and/
or structure of the encoded products, but also serves to regulate 
retrotransposons and gene silencing. In this study, we identified 
a novel aspect of biological function of ADAR1 in the regulation 
of skeletal myogenesis. We have investigated ADAR1 expression 
during myoblasts-myotubes differentiation. ADAR1 p150 expres-
sion transiently increased during cell confluence and initial dif-
ferentiation process, whereas the expression of both ADAR1 forms 
dropped in the differentiated myotubes. Furthermore, we discov-
ered that ADRA1 p150 transient up-regulation in early differentia-
tion is mediated by the IFN signaling pathway-associated interferon 
stimulated response element (ISRE) and subsequently repressed by 
the myogenic transcription factor MyoD. Intriguingly, knockdown 
of ADAR1 or overexpression of a catalytic mutant reduced the 
expression of myogenesis-associated markers, demonstrating the 
significance of ADAR1-mediated nuclear RNA editing in the early 
myogenic program. On the other hand, the function of ADAR1 
p150 in early stage of differentiation possibly lies in the regulation 
of PKR-mediated apoptosis. Next, we demonstrated that in the late 
stage of myogenesis, miR-1/206-mediated inhibition facilitated 
the down-regulation of ADAR1 proteins. However, ectopic ADAR1 
over-expression at this stage caused abnormal myotube formation, 
further implying stage-specific functions of ADAR1 in the myogenic 
process. Taken together, our results pointed to the scenario that 
ARAR1-mediated regulation, possibly through editing of as yet un-
known transcripts, is essential for scheduled progression of skeletal 
myogenesis.
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THE INFLUENCE OF PEROXISOME PROLIFERATOR-
ACTIVATED RECEPTOR γ1 ON DIFFERENTIATION 
OF MOUSE EMBRYONIC STEM CELLS TO CARDIAC 
BEATING CELLS
Ghaedi, Kamran1, Ghoochani, Ali2, Peymani, Maryam2, Karamali, 
Fereshteh2, Karbalaei, Khadijeh2, Tanhaie, Somayeh2, Salamian, 
Ahmad2, Nasr-Esfahani, Mohammad Hossein2, Baharvand, Hossein3

1Department of Cell and Molecular Biology, ACECR& Department of Biology, 
Royan Institute for Animal Biotechnology, Cell Science research Center & 
University of Isfahan, School of Sciences, Isfahan, Iran, Islamic Republic of, 
2Department of Cell and Molecular Biology, ACECR, Royan Institute for Animal 
Biotechnology, Cell Science research Center, Isfahan, Iran, Islamic Republic of, 33. 
Department of Stem Cells and Developmental Biology, ACECR, Royan Institute 
for Stem Cell Biology and Technology, ACECR, Isfahan, Iran, Islamic Republic of

Peroxisome proliferator activated receptor γ, a member of nuclear 
ligand activated transcription factors PPARs, exerts various meta-
bolic functions and also affects differentiation process. To testify the 
importance of PPARγ in cardiac differentiation of mouse embryonic 
stem cells (mESCs), in the first step, its expression level was assessed 
during cardiac differentiation of mouse embryonic stem cells. Data 
revealed an elevation in expression level of PPARγ when beating 
bodies (BBs) were formed. Subsequently, involvement of PPARγ in 
during and post-cardiac precursor cells (CPs) formation was exam-
ined by application of agonist (Rosiglitazone, 5µM) and antagonist 
(GW9662, 10µM). Our results indicated that PPARγ inactivation via 
treatment with GW9662 during CPs formation, reduced expression 
of cardiac beating bodies’ markers. However, PPARγ inactivation 
by antagonist treatment post-CPs formation stage did not affect 
beating bodies’ differentiation. Here, we have demonstrated a stage 
dependent role of PPARγ modulation on cardiac differentiation of 
mESCs for the first time.

Poster Board Number: T-1156

TRANSPLANTATION OF MESENCHYMAL STEM 
CELLS DERIVED FROM ES CELLS PROMOTES 
MUSCLE REGENERATION; RE-INNERVATION AND 
THEREBY ACCELERATES FUNCTIONAL RECOVERY 
OF INJURED SKELETAL MUSCLE
Ninagawa, Nana1, Isobe, Eri2, Hirayama, Yuri2, Kobayashi, Mami1, 
Kawabata, Yuka1, Torihashi, Shigeko1

1Nagoya Univ Graduate Sch of Medicine, Nagoya, Japan, 2Nagoya Univ Sch of 
Health Sciences, Nagoya, Japan

Background and Aims: It is well known that mesenchymal stem 
cells (MSCs) have a high potential for differentiation into mesen-
chymal cells. Adipose tissues have been proved as a useful and rich 
source of adipose tissue-derived mesenchymal stem cells (ADSCs). 
Although ADSCs have shown therapeutic efficiency in repairing 
damaged mesenchymal tissues, their isolation and purification 
from adult adipose tissue still involves complicated and trouble-
some procedures. Furthermore, they readily differentiate into 
adipocytes, osteocytes and chondrocytes but not into muscular 
cells. Mouse ES cells, on the other hand, are pluripotent, and their 
induction to adipogenesis has been well described. Then, we 
currently established mesenchymal stem cells originating from 
mouse ES cells (E-MSCs) that showed markedly higher potential for 
differentiation into skeletal muscles in vitro than common MSCs 
and to promote functional recovery of injured skeletal muscle, 
and presented at 9th ISSCR (2011 at Toronto). Here we evaluated 
the potential of E-MSCs for differentiation into skeletal muscles 
in vivo, morphological regeneration, and functional recovery of 

injured muscles by the transplantation of E-MSCs. Their transplan-
tation promoted the functional recovery of injured muscles by 
an acceleration of muscle regeneration and a re-innervation of 
peripheral nerves. Materials and Methods: ES cells (G4-2; kind gifts 
from Dr. Niwa) carrying the enhanced green fluorescent protein 
_EGFP_ gene under the control of cytomegalovirus/chicken β-actin 
promoter were expanded their population and embryoid bodies 
(EBs) were formed in hanging drops. EBs were cultured in a retinoic 
acid containing medium. After washing, they were settled on 
culture dishes and maintained with adipogenesis medium (insulin 
/ triiodo-thyronine). After the increase of CD105+ cells, we isolated 
and sorted them by a magnetic cell sorter (MACS; Miltenyi). CD105 
positive E-MSCs were transplanted into the injured tibialis anterior 
muscles of SCID mice 24 h after clamping. After 1, 2, 3, and 4weeks 
of transplantation, the myogenic differentiation of M-ESCs, muscle 
regeneration, and re-innervation were analyzed. The myogenic 
differentiation was examined by Pax7, M-cadherin and/or skeletal 
muscle myosin heavy-chain (MHC) immuno-staining, and re- inner-
vation was examined by α-Bungarotoxin and SMI-31, respectively. 
We, then counted EGFP expressing E-MSCs among regenerating 
muscle cells and innervation of peripheral nerves. Furthermore 
functional performance of transplanted animal and sham trans-
planted animals were compared using a functional analyzer Cat 
Walk XT (Noldus). Results and Conclusion: When E-MSCs were trans-
planted into the injured tibialis anterior muscles of SCID mice, most 
of them differentiated into skeletal muscles in vivo. The transplanta-
tion of E-MSCs promoted a functional recovery of injured muscles 
by an acceleration of muscle regeneration and a re-innervation of 
the peripheral nerves. Thus, cell therapy using MSCs derived from 
pluripotent stem cells is one of the most effective and safe ways to 
improve functional recovery of damaged skeletal muscles.

Poster Board Number: T-1157

AUTOPHAGY IS ESSENTIAL FOR MYOFIBRIL 
DIFFERENTIATION .
Hiraumi, Yoshimi, Huang, Chengqun, Andres, Allen, Gottlieb, 
Roberta A.
San Diego State University, SAN DIEGO, CA, USA

Introduction. Cardiovascular diseases constitute the leading cause 
of mortality and morbidity worldwide, with myocardial infarction 
responsible for more than 10% of deaths. Although patients af-
fected by heart failure can be treated with transplantation, the ever 
increasing patient need has not been met with a corresponding in-
crease in donor organs. Over the last decade, stem/progenitor cell 
therapy has emerged as an innovative approach to overcome this 
limitation with the potential to provide cardiac repair and regenera-
tion. Efforts to regenerate myocardium through differentiation of 
cardiac stem cells to fully differentiated cardiomyocytes have met 
with limited success. Autophagy is a lysosome-mediated degrada-
tion pathway used by eukaryotes to recycle cytosolic components 
in both basal and stress conditions. Recently, autophagy has been 
recognized to be important for metabolic reprogramming during 
cell differentiation. Tissue specific gene-targeting studies have 
revealed that autophagy functions in several specific lineages, in-
cluding adipocytes, erythrocytes, T cells, and B-1a cells. Autophagy 
may play an important role in partial elimination of mitochondria 
during these processes to facilitate metabolic reprogramming. Here 
we investigated if autophagy is needed for myocyte cell differentia-
tion, to properly coordinate mitochondria and transcription factors 
regulating myocyte cell differentiation in muscle development. 
Methods. C2C12 cells were cultured in DMEM with 10% FBS and 
induced to differentiate by changing the medium to DMEM with 
2% horse serum for 6d. Cells were transfected with Atg5 siRNA and 
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infected with GFP-LC3 adenovirus. Cells were treated with 10nM 
Bafilomycin A1 or DMSO (vehicle control) for a 3hr interval daily 
for the first 3d. At the indicated times, cells were harvested and 
processed for western blot detection of LC3, MyoD, myogenin, 
alpha-actin, and Tom70. Total RNA was prepared from C2C12 cells. 
Reverse transcriptions were carried out with iScript cDNA Synthe-
sis Kit (BIO-RAD) enzymes and random primers. The sequences of 
forward and reverse oligonucleotide primers, specific to PGC1-α 
and housekeeping genes, were designed. Real time quantitative 
PCR was performed in an iCycler 5 (BIO-RAD). The activities of the 
mitochondrial electron transport Complexes I-IV were measured 
using a Clarke oxygen electrode with a thermojacketed chamber. 
Fixed cells were immunostained with antibodies to alpha-actin. 
Results. We observed that during the differentiation of C2C12 myo-
blasts into myotubes, levels of LC3-II and abundance of GFP-LC3 
puncta increased, consistent with induction of autophagy. Inhibi-
tion of autophagy with Atg5 siRNA or Bafilomycin A1 prevented 
myotube formation. This was associated with failure to upregulate 
the myogenic factors MyoD, myogenin and the mitochondrial 
import receptor Tom70. Furthermore, inhibition of autophagy with 
Atg5 siRNA attenuated expression of the mitochondrial biogenesis 
factor PGC1-α and oxygen consumption. These results suggest 
that inhibition of autophagy prevented mitochondrial maturation 
for energy production. Conclusions. Our studies demonstrate a 
role for mitochondrial biogenesis and activity during myoblast cell 
differentiation to myotube and suggest that autophagy is essential 
for myoblast differentiation. These findings may have relevance to 
cardiac stem cell differentiation.

Poster Board Number: T-1158

MYOGENIC DIFFERENTIATION OF HUMAN IPS 
CELLS USING GROWTH FACTORS AND SMALL 
MOLECULES IN DEFINED SERUM-FREE MEDIUM
Nishiyama, Takashi, Segawa, Makoto, Ito, Naoki, Nakamura, Miho, 
Suzuki, Yuko Miyagoe, Takeda, Shin’ichi
Molecular Therapy, National Inst of Neuroscience, Tokyo, Japan

Reprogramming technology, iPS cells, and methods for inducing 
differentiation of tissue stem cells from pluripotent stem cells have 
demonstrated potential for treatment of human diseases such as 
muscular dystrophy, but there is still no effective protocol to dif-
ferentiate human iPS cells into myogenic progenitor cells without 
transcription factors. To establish a protocol to induce myogenic 
differentiation of human iPS cells without using transcription 
factors, we tested methods to induce paraxial mesoderm from 
human iPS cells in a defined serum-free medium. To identify small 
molecules that induce paraxial mesodermal cells (PDGFRα+, Flk-1-) 
from embryoid bodies of E14 mouse ES cells in serum-free medium, 
we screened a library of 500 defined small molecules and identi-
fied five candidate compounds. Of the five small molecules, three 
induced paraxial mesodermal cells in mesodermal differentiated 
embryoid bodies in combination with Wnt3a and BMP4 from 201B7 
human iPS cells. The induced paraxial mesodermal cells were iso-
lated by FACS and underwent myogenic differentiation in cardio-
toxin-injured muscle of NOD/SCID mice. These results suggest that 
growth factors and small molecules can induce myogenic progeni-
tor cells from 201B7 iPS cells in a defined serum-free medium. We 
are currently testing a way to induce the myogenic differentiation 
of the induced paraxial mesodermal cells.

Poster Board Number: T-1159

MUSCLE DERIVED STEM CELL THERAPY FOR THE 
REGENERATION OF PELVIC MUSCLES
Ho, Matthew H ., Nolazco, Gaby
College of Medicine, Charles Drew University of Medicine and Science, Los 
Angeles, CA, USA

Objectives: This study was designed to determine whether the 
injection of muscle-derived stem cells into the defected or injured 
female pelvic floors can regenerate their skeletal and smooth 
muscles and improve their functional properties in a rat model. We 
hypothesized that implantation of muscle derived stem cells into 
pelvic floors may improve their function, leading to a therapeutic 
approach for treatment of fecal incontinence. Methods: In this 
study, rats with sphincterotomy and repair were utilized as a model 
for anal sphincter dysfunction and fecal incontinence. The control 
group A underwent only sham operation. The study group B had 
sphincterotomy and repair of anal sphincters, followed by saline 
solution injections. The study group C underwent sphincterotomy 
and repair, followed by intra-sphincteric injections of muscle de-
rived stem cells (MDSC). MDSC were isolated from gastrocnemius 
muscles of female rats, and then cultured and characterized. In vivo 
differentiation of MDSC was evaluated using immunofluorescence 
after injection of MDSC into nude rats in groups A, B, and C. The 
MDSC were labeled with PKH-26 before injections. At 4, 8, and 12 
weeks after injections, these animals were studied for functional 
improvement by manometry and contractility testing, and for 
tissue histologic and morphometric analysis. Differentiation of 
implanted MDSC was assessed by immunofluorescence, using 
specific antibodies as markers of smooth muscle (smooth muscle 
actin, calponin, and smoothelin) and of skeletal muscle (MHC-II). 
MDSC were followed using their labeling marker PKH-26. Results: 
A significant decrease of muscle tissue was observed at the site of 
repair after sphincterotomy in groups B as compared to group A. 
However, in Groups C, histologic examination demonstrated new 
muscle fibers and morphometric analysis revealed a significantly 
greater muscle area fraction than in Group B. PKH-26-labeled im-
planted MDSC were detected in the anal sphincters. Differentiated 
muscle tissues stained positively for alpha smooth muscle actin 
and myosin heavy chain indicating the formation of smooth and 
skeletal muscle, respectively, at the MDSC injection sites. The MDSC 
injection sites were demonstrated by their label PKH-26. Functional 
studies showed improvement of anal sphincter function. Conclu-
sions: This study demonstrates that MDSC injections improved 
muscle regeneration and function of the damaged anal sphincters. 
Regenerations of both skeletal muscle of the external sphincter 
and smooth muscle of the internal sphincter with MDSC may have 
potential application as a therapeutic approach to treating fecal 
incontinence.

Poster Board Number: T-1160

EPIGENETIC MEMORY ENHANCES MYOGENIC 
FATE OF INDUCED PLURIPOTENT STEM CELLS
Quattrocelli, Mattia, Perini, Ilaria, Palazzolo, Giacomo, Thorrez, 
Lieven, Pues, Matthias, Sampaolesi, Maurilio
Department of Development and Regeneration, Translatonal Cardiomyology 
Lab - Stem Cell Institute Leuven, University of Leuven, Belgium

Muscular dystrophies (MDs) constitute a heterogeneous set of ge-
netically inherited diseases, characterized by chronic degeneration 
of muscle fibres and, ultimately, by motility loss and cardiorespira-
tory failure. To date no regenerating strategies are yet present in 
the clinical practice. Cell replacement strategies could represent a 
valuable therapeutic alternative to regenerate damaged fibres and 
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counteract muscle wastage. Murine and canine models of MD have 
shown improvements after systemic delivery and muscle engraft-
ment of mesoangioblasts (MABs). MABs are somatic, vessel-associ-
ated stem cells, isolatable from murine, canine and human muscle 
biopsies. Notwithstanding their myogenic regenerative potential 
in vivo, MABs display a limited proliferation potential and rapidly 
undergo senescence in vitro. In order to expand MAB potency 
and self-renewal capacity, we generated MAB-derived induced 
pluripotent stem cells (MAB-iPSCs). MAB-iPSCs shared morphol-
ogy, self-renewal and pluripotency features with fibroblast-derived 
iPSCs (f-iPSCs). Both MAB- and f-iPSCs could give rise to traceable 
parts of chimeric embryos after morula aggregation. Surprisingly, 
after subcutaneous injection in immunodeficient mice, MAB-iPSCs 
produced teratomas with a prominent presence of striated muscle 
tissue, unlike f-iPSCs. In addition, in vitro differentiation revealed 
a higher commitment of MAB-iPSCs toward MyHC+ myotubes 
and CD56+ myogenic progenitors. MAB-iPSC-derived progenitors 
showed efficient in vivo engraftment and fibre regeneration po-
tential, after intramuscular injection into a murine model of severe 
MD. Furthermore, comparative tiling arrays on MAB- and f-iPSCs 
showed a source-biased methylation pattern on regions flanking 
many genes involved in myogenic differentiation. Recently, we 
generated human MAB-iPSCs and preliminary results are confirm-
ing a durable myogenic capability in vitro and in vivo. 
Given their epigenetic memory and biased commitment, MAB-
iPSCs could hence bridge the gap between pluripotent cells and 
MD regenerative therapies.

Endothelial Cells/Hemangioblasts
Poster Board Number: T-1161

HIGHLY EFFICIENT AND SIMULTANEOUS 
GENERATION OF HEMATOPOIETIC AND 
VASCULAR PROGENITORS FROM HUMAN 
INDUCED PLURIPOTENT STEM CELLS
Park, Tea Soon, Zimmerlin, Ludovic, Zambidis, Elias T.
Pediatric Oncology, Johns Hopkins School of Medicine, Baltimore, MD, USA

The derivation of engraftable vascular and hematopoietic stem 
cells from patient-specific human induced pluripotent stem cells 
(hiPSC) may have great clinical utility for the effective, long-term 
treatment of hemato-vascular disorders. However, recent studies 
have suggested that hiPSC do not produce hemato-endothelial 
progeny in a manner that is quantitatively and qualitatively compa-
rable to human embryonic stem cells (hESC). There may be several 
etiologies for this limitation, including the quality of reprogram-
ming achieved in fibroblast-iPSC (due to retention of somatic donor 
epigenetic memory), the method of hiPSC culture employed for 
maintaining pluripotency (e.g. on murine embryonic mouse fibro-
blasts (MEF) vs. feeder-free monolayer), and the inherent efficiency 
of the differentiation protocol (e.g., embryoid body vs. stromal 
co-culture-based). In these studies, we focused on optimizing our 
previously published hEB-based hemato-endothelial differentia-
tion method for efficient hiPSC differentiation. We demonstrate 
that under modified feeder-free endothelial culture conditions, 
multipotent CD34+CD45+ hematopoietic progenitors emerged in 
mass quantities directly from adherent endothelial/stromal layers 
of differentiated human induced pluripotent stem cells (hiPSC), 
and in a manner similar to that which occurs in vivo from hemo-
genic endothelium. Using a modified human embryoid body (hEB) 
system, we simultaneously differentiated fibroblast-derived iPSC 
(fibroblast-iPSC) into both hematopoietic and vascular progenitor 
cells with comparable efficiency to hESC. Two previously described 
fibroblast-iPSC lines (IMR90-1 and IMR90-4) were differentiated 

in parallel with a hESC line (H9; WA09) into hematopoietic and 
vascular lineages with this method. HEBs from fibroblast-iPSC 
and hESC were evaluated during differentiation by FACS for the 
kinetics of hemato-entothelial marker expression (CD34, CD31, 
CD143, CD146, KDR, and CD133). These markers peaked at days 
8-10 of hEB differentiation, thus this stage was further cultured 
onto endothelial growth medium (EGM2) and fibronectin-coated 
plates. In these conditions, clumps of hEB cells not only produced 
functional CD31+CD146+ vascular progenitors, but also directly 
differentiated into clusters of hematopoietic “cobblestones” with 
adherent RUNX1-expressing monolayers. After 3-6 days, floating 
cells emerged from these adherent endothelial cells that expressed 
high levels of CD34, CD45, and the hemangioblast marker CD143/
ACE (BB9), and were enriched with superior frequencies of hemato-
poietic CFU. In this culture system Fibroblast-iPSC produced mass 
quantities of CD34+CD45+ cells and hematopoietic CFU with simi-
lar or higher frequencies than hESC. Further addition of hematopoi-
etic cytokines (e.g. thrombopoietin, angiopoietin-1, erythropoietin, 
and IL-6) into EGM2 culture poised bulk quantities of differentiat-
ing cells into committed erythro-myeloid lineages. This novel and 
highly efficient hemato-endothelial differentiation system will be 
ideal for direct time course studies of hematopoietic genesis events 
(e.g. in vitro models of hemogenic endothelium) using time-lapse 
videography, or bulk FACS kinetic analyses of emerging hematopoi-
etic progenitors from hemangioblast progenitors.

Poster Board Number: T-1162

BD™ PURECOAT™ ECM MIMETIC SURFACES: 
NOVEL SYNTHETIC, XENO-FREE, ANIMAL-FREE 
SURFACES FOR HUMAN ENDOTHELIAL COLONY 
FORMING CELL EXPANSION
Partridge, Jeff, Flaherty, Paula, Saxena, Deepa
BD Biosciences, Bedford, MA, USA

Endothelial colony forming cells (ECFC) have potential uses in 
regenerative medicine, such as cell therapies for cardiovascular 
disease. Expansion of these cells requires coating of the culture 
vessel with human or animal-derived extracellular matrix (ECM) 
protein which can introduce human and animal-derived pathogens 
in the culture. ECMs can be poorly defined and may have batch 
to batch variability. Moreover, self-coating can be time consum-
ing and coated vessels have limited shelf life. For aforementioned 
reasons chemically defined extracellular matrix (ECM) systems are 
required. To support such research areas, we have developed two 
synthetic, animal-free (defined as free of any human or animal- 
origin component) peptide surfaces: BD PureCoat collagen I ECM 
mimetic and fibronectin ECM mimetic. Both of these scalable 
surfaces mimic native ligands for cell adhesion as demonstrated by 
attachment of specific integrin expressing cell lines. Peptide coated 
surfaces can be utilized to grow and expand ECFC, and are stable at 
room temperature. Human ECFC were cultured on these surfaces 
in ECFC supplemented EGM-2 medium for multiple passages. 
Cell attachment, morphology and growth over multiple passages 
were compared to natural extracellular matrix protein Collagen I or 
Fibronectin. Functionality of these cells was demonstrated in a tube 
formation assay frequently cited as a method to study angiogen-
esis. Post expansion ECFC were able to form capillary-like structures 
formed by endothelial progenitor cells. Our results suggest that 
these breakthrough next-generation cell culture environments can 
be used for the culture of endothelial colony forming cells where 
defined environment is desirable as well as in basic and applied 
research.
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ex vIvo DEVELOPMENT AND EXPANSION OF 
FUNCTIONAL ENDOTHELIAL PROGENITOR CELLS 
FROM HUMAN CORD BLOOD
Yao, Chao-Ling, Peng, Luen-Hau
Dept of Chem Eng & Materials Science, Yuan Ze Univ, Chung-Li City, Taiwan

In human, angiogenesis is not only important for physiology 
and development, but also correlation with most cardiovascular 
diseases such as myocardial infraction. Recently, many reports 
further demonstrated that angiogenesis related closely with tumor 
development. Angiogenesis and vasculogenesis are regulated by 
the proliferation and differentiation of endothelial progenitor cells 
(EPCs). The current therapy for patients with cardiovascular diseases 
is surgical operation, which is with low successful rate and recovery 
rate. Now, EPC transplantation in cell therapy is developed actively, 
and has great potential for treatment of cardiovascular diseases. So, 
isolation and cryopreservation of EPCs from cord blood would be 
beneficial for future cell therapy. In this study, we hoped to develop 
a novel culture system for the development and expansion of EPCs. 
Firstly we used the systematic procedure with Factorial Design 
and Steepest ascent method to optimize the cytokine-containing 
medium that could facilitate EPC growth. Our results showed that 
EPCs could be isolated and established from cord blood mononu-
clear cells and could expand over 2 months in our developed EPC 
medium. In addition, we found that VEGF165,SCGF-α,b-FGF,SCF,IGF-
1,FLT-3 ligand,HGF,EGF,IL-8, Hydrocotision, 2-phospho-L-Ascrobic 
acid and Heparin are necessary for EPC growth. In addition, after 
cryopreservation, thawed EPCs still maintained expansion ability. 
We also found that the expanded cells can form tube formation cul-
tured in the Matrigel and had plentiful expression of CD34, CD31, 
CD144, CD105, CD309 and vWF by using flow cytometry analysis. In 
our laboratory, we have reported a culture system for EPC establish-
ment from cord blood and for large production of functional EPCs. 
We believe that the results of this study must be beneficial to the 
basic research and future trials on clinical transplantation.

Poster Board Number: T-1165

FUNCTIONAL IMPROVEMENT AND 
NEUROPROTECTION PROVIDED BY HUMAN 
CEREBRAL ENDOTHELIAL CELLS INTRAVENOULY-
TRANSPLANTED IN FOCAL ISCHEMIA RAT BRAIN
Kim, Hyung-Seok1, Park, Man-Seok2

1Department of Forensic Medicine, Chonnam National University Medical 
School, Gwangju, Korea, Republic of, 2Department of Neurology, Chonnam 
National University Medical School, Gwangju, Korea, Republic of

Stable clonal cell line of human cerebral endothelial cell, named as 
HEN7, has been generated from human fetal telencephalon using 
a retroviral vector encoding v-myc gene. HEN7 cells were trans-
planted intravenously via tail vein in rat brain with photochemically 
induced focal cerebral ischemia, and the clinical effects for infarct 
size, edema volume, and clinical outcome were evaluated. FACS 
analysis showed HEN7 cells express the characteristics of cerebral 
endothelial cells. HEN7 showed positive immunoreactivity for 
vascular, stem cell, and tight junction proteins. HEN7 transplanted 
group showed reduced infarct lesion as identified by biolumines-
cence and X-gal staining located in the infarcted lesion border 
area. HEN7 transplanted group showed markedly reduced edema 
volume associated with MMP-9 expression reduction, and mark-
edly increased nestin-positive cells around infarcted area. HEN7 
transplanted group showed earlier recovery from the neurological 
deficit. Intravenously transplanted hCECs selectively migrated and 

integrated into cerebral ischemic lesion area and accelerate neuro-
logical functional recovery. This new hCEC-based cellular therapy is 
applicable for clinical trial in ischemic stroke patients.

Poster Board Number: T-1166

ROBUST NEUROGENIC AND VASCULOGENIC 
EXPRESSION ACCOMPANIES FUNCTIONAL 
EFFECTS OF HUMAN CEREBRAL ENDOTHELIAL 
CELL TRANSPLANTATION IN STROKE ANIMALS
Ishikawa, Hiroto1, Shinozuka, Kazutaka1, Tajiri, Naoki1, Glover, 
Loren E.1, Vasconcellos, Julianne1, Mayo-Perez, Amora1, Metcalf, 
Christopher1, Kaneko, Yuji1, Lee, Hong J.2, Kim, Seung U.3, Borlongan, 
Cesar V.1
1Neurosurgery and Brain Repair, University of South Florida, Tampa, FL, USA, 
2Medical Research Institute, Chung-Ang University College of Medicine, Seoul, 
Korea, Republic of, 3Neurology, University of British Columbia, Vanouver, BC, 
Canada

Background and aims: Stem cell therapy has emerged as an experi-
mental treatment for stroke. Despite the reported functional recov-
ery in transplanted stroke animals and limited clinical trials in stroke 
patients, a major gap in our knowledge is the mechanism of action 
underlying cell therapy. Here, we examine the fate differentiation 
of transplanted human cerebral endothelial cells (HEN6) in stroke 
animal model, using markers of neurogenesis and vasculogenesis, 
combined with stress and sensorimotor tests using the Rat Grimace 
Scale (RGC) and modified Neurogical Severity Score (mNSS). Meth-
ods: Ten-week old rats underwent a one-hour middle cerebral ar-
tery occlusion. Animals were randomly assigned to receive stereo-
taxic transplantation of vehicle, 1, 2, or 4 million HEN6 three hours 
after occlusion. Rats were euthanized at 7 days post-reperfusion for 
immunohistochemistry using antibodies against neuronal, vascular, 
and specific human transplanted cell marker. 2,3,5-triphenyltetrazo-
lium chloride staining was conducted in alternate sections to reveal 
infarct volume. All animals were videotaped for 15 min at day 1, 
3, and 7 for the RGS stress test. After recording, the sensorimotor 
function was assessed by mNSS. Results: Increased expression of 
host neuronal and vascular markers was detected in the stroke 
core, and closely adjacent to the transplanted cells. Some trans-
planted cells differentiated into a microvascular phenotype and 
juxtaposed to the host vasculature. Neurogenic and vasculogenic 
upregulation was more pronounced in animals that received the 4 
million cell dose, but the other doses also exhibited both regenera-
tive processes. Infarct volume in transplanted stroke animals was 
significantly lower than vehicle-infused stroke animals. The mNSS 
revealed significant improvement of sensorimotor functions in 4 
million HEN6 in comparison with saline group (p<0.05). Interesting-
ly, RGS revealed higher stress score in 4 million HEN6 than the other 
groups (p<0.05) Conclusions: We found a correlation between vas-
culogenesis and neurogenesis following transplantation of HEN6 
suggesting a dual pronged regenerative process in stroke animals, 
which accompanied the recovery of sensorimotor functions. The 
increased stress behavior in transplanted stroke animals may be 
related to host immune response to the human xenograft. A better 
understanding of regenerative processes, as well as potential side 
effects will allow a critical assessment of the risk-to-benefit ratio of 
cell therapy in stroke.
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THE THERAPEUTIC POTENCY OF HUMAN 
INDUCED PLURIPOTENT STEM CELLS DERIVED 
ENDOTHELIAL PROGENITOR CELLS
Lai, Wing-Hon Kevin, Ho, Chung-Yee Jenny, Wong, LY Navy, Au, Ka-
Wing, Lee, Carol Yee Ki, Siu, Chung-Wah David, Tse, Hung-Fat
Medicine, The University of Hong Kong, Pokfulam, Hong Kong

Introduction: Experimental and clinical studies have shown that 
endothelial progenitor cells (EPCs) can enhance angiogenesis in 
ischemic hindlimb muscles and myocardium. However, autologous 
EPCs transplantation is limited by the number and proliferative 
potential of the EPC isolated from patients’ blood. Human induced 
pluripotent stem cell (hiPS) is a potential alternative cell source for 
EPC generation due to their autology, high power of proliferation 
and pluripotency. Methods: Donor specific Induced pluripotent 
stem cells were generated from their skin fibroblast in feeder free, 
serum free culture system and subsequently differentiated into 
EPCs (hiPS-EPCs) and its functions of in-vitro tube formation, migra-
tion ability and cytokine expression profiles, and in-vivo capacity 
to attenuate mice model of hind-limb ischemia were compared 
with the EPC differentiated from BM-MNC (BM-EPCs) and hESC 
(hESC-EPCs). Results: Differentiation of BM-EC from BM-MNC was 
only achieved in 1/6(17%) patients with coronary artery disease. 
Nevertheless, BM-EPCs, hESC-EPCs and hiPSC-EPCs exhibited 
typical cobblestone morphology, positive staining of vWF and the 
ability of DiI-Ac-LDL dye uptake, and Ulex europaeus lectin antigen 
expression. In-vitro functional assay demonstrated that hiPSC-ECs 
and hESC-ECs had similar capacity for tube formation and migra-
tion as BM-EPCs (all p>0.05). During hypoxia, increased expression 
of major angiogenic factors including epidermal growth factor, 
hepatocyte growth factor, vascular endothelial growth factor, pla-
cental growth factor and stromal derived factor-1 were observed in 
all EPCs cultures as compared with normoxia(all p<0.05). Compared 
with medium only, transplanting BM-ECs (n=8), hESC-ECs (n=8) or 
hiPSC-EPCs (n=9) into mice significantly attenuated severe hind-
limb ischemia via enhancement of neovascularization. Conclusions: 
Our results demonstrate that hiPS-derived EPCs resemble normal 
human endothelial cells with similar phenotypes and angiogenic 
function but unlimited proliferation capacity. These findings 
suggest that hiPS-derived EPC can be used as patient specific cell 
source in therapeutic angiogenesis.

Poster Board Number: T-1168

ENDOTHELIAL PROGENITOR CELLS 
IN PERIPHERAL BLOOD OF CARDIAC 
CATHETERIZATION PERSONNEL
Korraa, Soheir S .1, Tewfik, Mohamed S.1, Zaher, Amr2, Maher, 
Mohamed3

1Radiation Health Research, National Centre for Radiation Research and 
Technology, Cairo, Egypt, 2National Heart Institute, Cairo, Egypt, 3National 
Institute for Laser Enhanced Sciences - Cairo University, Cairo, Egypt

The aim of the present study was to evaluate the rejuvenation 
capacity among cardiac catheterization personal occupationally ex-
posed to ionizing radiation. Venous blood samples were obtained 
from 60 cardiac catheterization personals exposed to x-ray during 
fluoroscopy procedure at the National Heart Center in Embaba 
vs. 20 controls. Blood samples were assayed for total and differen-
tial blood count, micronucleus formation (FMN) plasma stromal 
growth factor (SDF-1) and cell phenotype of circulating endothelial 
progenitor cells (EPCs), whose surface markers were identified as 
the CD34, CD133 and kinase domain receptor (KDR). The individual 

annual collective dose ranged from 2.16 - 8.44 mSv/y as measured 
by thermoluminscent personal dosimeters (TLD). Results showed 
that SDF-1α and FMN were significantly higher among cardiac cath-
eterization staff compared to controls. Similarly, EPCs: CD34, CD133, 
KDR were significantly increased among cardiac catheterization 
staff compared to controls. Smoking seemed to have a positive 
effect on the FMN and SDF-1 but a negative effect on EPCs. It is 
concluded that among cardiac catheterization staff, the numbers 
of circulating progenitor cells have increased and accordingly, 
increased capacity for tissue repair. In conclusion, the present work 
shows that working exposure to radiation, well within permissible 
levels, leaves a genetic mark on somatic DNA of the interventional 
cardiologist. However, exposure to ionizing radiation stimulates 
regenerative processes as indicated by the increase in EPCs and 
SDF-1. This regenerative process is decreased by smoking as evi-
denced by increased levels of SDF-1 and decreased levels of EPCs. 
The personnel who work in cardiac catheterization laboratories 
should carefully follow radiation protection procedures and should 
minimize radiation exposure to avoid possible genotoxic effects.

Poster Board Number: T-1169

THE HAEMOPOIETIC SUPPORTIVE MURINE BONE 
MARROW MS-5 MESENCHYMAL STROMAL CELL 
LINE HAS A NOVEL ROLE IN PROMOTING HUMAN 
VASCULOGENESIS AND ANGIOGENESIS
Zhou, Bob1,3*, Tsaknakis, Grigorios2,3*, Coldwell, Kate E.2,3, Khoo, 
Cheen P.2,3, Roubelakis, Maria G.2,4,5, Chang, Chao-Hui2,3, Pepperell, 
Emma2,3, Watt, Suzanne M.2,3

1Advanced Medical Sciences, Medical School, University of Melbourne, Victoria, 
Australia, 2Nuffield Department of Clinical Laboratory Sciences, Oxford 
University, Oxford, United Kingdom, 3Stem Cell Research Laboratory, NHS 
Blood and Transplant, John Radcliffe Hospital, Oxford, United Kingdom, 4Cell 
and Gene Therapy Laboratory, Centre of Basic Research, Biomedical Research 
Foundation, Academy of Athens (BRFAA), Athens, Greece, 5Laboratory of 
Biology, University of Athens Medical School, Athens, Greece

*joint 1st authors

The bone marrow contains specific microenvironmental stem cell 
niches which maintain haemopoiesis. CXCL12-expressing mesen-
chymal stromal cells are closely associated with the bone marrow 
sinusoidal endothelia, forming key elements of the haemopoietic 
stem cell niche, yet their ability to regulate endothelial function 
is not clearly defined. Since the murine nestin+ cell line, MS-5, 
provides a clonal surrogate bone marrow stromal niche capable of 
regulating both murine and human primitive haemopoietic stem/
progenitor cell (HSC/HPC) fate in vitro, we hypothesised that MS-5 
cells might also support new blood vessel formation and function. 
Here, for the first time, we demonstrate that this is indeed the case. 
Using proteome arrays, we identified HSC/HPC active angiogenic 
factors that are preferentially secreted by haemopoietic supportive 
nestin+ MS-5 cells, including CXCL12 (SDF-1), NOV(CCN3), HGF, 
Ang-1 and MCP-1(CCL2). Concentrating on CXCL-12, we confirmed 
its presence in MS-5 conditioned media and demonstrated that its 
antagonist in receptor binding, AMD-3100, which mobilises HSC/
HPCs and endothelial progenitors from bone marrow, could signifi-
cantly reduce MS-5 mediated human vasculogenesis in vitro, prin-
cipally by regulating human endothelial cell migration. Thus, the 
clonal nestin+ MS-5 murine bone marrow stromal cell line not only 
promotes human haemopoiesis but also induces human vasculo-
genesis, with CXCL12 playing important roles in both processes. 
Funding: This work was supported by the National Health Service 
Blood and Transplant (NHSBT), EU Framework 7 Cascade project 
and the National Institute of Health Research (NIHR), UK, under its 
Programme Grant Scheme (RP-PG-0310-1001 and -1003). The views 
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WHISTLING IN THE DARK - UNDERSTANDING 
VASCULAR ANOMALIES AND IDENTIFYING 
VASCULOGENESIS AS PLAYING A MAJOR ROLE IN 
TUMOR FORMATION
Harbi, Shaghayegh
NYU, New York, NY, USA

Shaghayegh Harbi - New York University Mentors: David J Kahler 
(Director of NYSCF Drug Discovery Laboratory); Paolo G Mignatti 
(Associate Professor New York University School of Medicine De-
partments of Cardiothoracic Surgery and Cell Biology); June K Wu 
(Assistant Professor Columbia University Department of Surgery) 
Though the most common tumor of infancy, little is known of 
the pathogenesis and etiology of infantile hemangiomas (IH). 
The working hypothesis is that the hemangioma derived stem 
cell (HemSC) is a vascular stem/progenitor cell whose prolifera-
tion is dysregulated but not fully transformed, that orchestrates 
hemangioma pathophysiology via a sophisticated activation of 
multiple signaling and regulatory networks. The overall goal of this 
investigation is to understand the process of hemangioma-genesis 
- defined as human vascular differentiation, followed by vascular 
regression and adipogenesis - by targeting the differences between 
the hemangioma-derived stem cells (HemSCs), hemangioma endo-
thelial cells (HemECs), an intermediate cell population, and the het-
erogeneous cell population. Thus the specific aim is: a) to identify 
the intrinsic differences between HemSC and HemEC and compare 
HemSC and HemEC genetically and epigentically; b) analyze the 
“stemness” genes, paracrine/endocrine associated genes (”angio-
crine”), and genes that regulate development, vasculogenesis and 
immunity; c) identify involvement of the signaling pathways at vari-
ous stages of differentiation; d) provide new perspectives on the 
failure of anti-vasculogenic inhibitors currently in use. To achieve 
this goal, a multifaceted, direct target approach is proposed to 
study the regulation, relationship, and mechanisms that control 
differentiation and interaction of hemangioma-derived stem cells 
(HemSCs) and hemangioma endothelial cells (HemECs) by perform-
ing experimental studies to analyze: a) expression profiles to survey 
gene expression profiles and patterns between the four cell types 
by using microarray analysis followed by qRT-PCR; b) cell surface 
marker screen to isolate, screen, survey and characterize the various 
stages of differentiation of the four cell types by profiling human 
cell surface markers using flow cytometry and bioimaging of cell 
surface proteins. Specifically, to survey gene expression profiles 
between the four cell types (CD133+, CD133+CD31+, CD31+, het-
erogeneous population) of IH cells to further development of gene 
expression signatures, gene expression analysis was performed of 
different human cell samples using Agilent whole human genome 
oligo microarrays. In order to develop definitive and effective thera-
pies of IH, a critical question is to determine which cells contribute 
to hemangiogenesis and disease progression. Does hemangioma-
genesis follow a model where growth and progression of the tumor 
is driven by a small subpopulation of cells or does the bulk popula-
tion of cells have tumorigenic potential? What is the interaction be-
tween environmental cues (such as hypoxia, hormones, immunity, 
stress, toxicity), progenitor cells, and associated signaling pathways 
(TGFβ, Notch, HIFs, Tyrosine kinases, MAPK/ERK, NFκβ, PI3K-AKT)? A 
better understanding of this interplay between clinical insight and 
manifestation, genetic and epigenetic analysis, cellular signaling 
and molecular markers, and hormonal and environmental regula-

tion and alterations will help diagnose and potentially treat this 
vascular anomaly.

Poster Board Number: T-1171

A NOVEL ENDOTHELIAL MICRORNA MODULATING 
ANGIOGENIC RESPONSES
Doi, Kent1, Matsunaga, Taichi2, Yamamizu, Kohei2, Fukushima, 
Hiroyuki2, Miyamoto, Susumu1, Yamashita, Jun K.2
1Department of Neurosurgery, Kyoto University Graduate school of medicine, 
Kyoto, Japan, 2Laboratory of Stem Cell Differentiation, Institute for Frontier 
Medical Sciences, Kyoto University, Kyoto, Japan

MicroRNAs are a class of small RNAs that regulate target gene ex-
pression at the post-transcriptional level. Several microRNAs have 
been reported to control angiogenesis. We previously developed a 
novel embryonic stem (ES) cell differentiation system that exhibits 
vascular cell differentiation and early vascular development using 
vascular endothelial growth factor (VEGF) receptor-2 (VEGFR2/
Flk1)-positive cells as common progenitors (Yamashita, Nature, 
2000). With the use of this system, we have been elucidating vari-
ous cellular and molecular mechanisms of vascular cell differentia-
tion, such as enhancement of endothelial cell (EC) differentiation 
from Flk1+ cells with protein kinase A activation (Yamamizu, Blood, 
2009) and arterial EC specification through direct interaction of 
Notch and beta-catenin signaling downstream of cAMP (Yurugi-Ko-
bayashi, Arterioscler Thromb Vasc Biol, 2006; Yamamizu, J Cell Biol, 
2010). In this study, to elucidate roles of microRNAs in EC differen-
tiation and vascular formation, we screened microRNAs specifically 
expressed during EC differentiation with the use of our ES cell dif-
ferentiation system. Then, we identified a specific microRNA (mir-X) 
that is expressed in vascular ECs from ES cells, more predominantly 
in arterial ECs than venous ECs. Mir-X is expressed also in ECs of the 
dorsal aorta in the mouse embryo and in human EC lines. Over-
expression of mir-X in human EC lines showed an inhibitory effect 
on angiogenic responses such as EC migration or tube formation. In 
vivo functions and target molecules of mir-X are currently investi-
gated. Mir-X is, thus, supposed to be an endogenous regulator of 
angiogenesis, suggesting its great possibility for clinical application 
in the treatment of cancer or ischemic diseases.

Poster Board Number: T-1172

EFFECT OF MICROPATTERNED PEPTIDES ON 
ENDOTHELIAL PROGENITOR CELL ADHESION AND 
EXPANSION
Hoesli, Corinne A .1, Juneau, Pierre-Marc2, Boivin, Marie-Claude3, 
Duchesne, Carl2, Laroche, Gaétan3, Garnier, Alain2

1Department of Chemical Engineering & Laboratoire d’Ingénierie de Surface, 
Université Laval & Centre de Recherche du Centre Hospitalier Universitaire 
de Québec, Québec, QC, Canada, 2PROTEO, ThéCell, StemCellNet and the 
Department of Chemical Engineering, Université Laval, Québec, QC, Canada, 
3Laboratoire d’Ingénierie de Surface & Centre de recherche sur les matériaux 
avancés, Université Laval & Centre de Recherche du Centre Hospitalier 
Universitaire de Québec, Québec, QC, Canada

Half of the small-diameter vascular prostheses used in bypass and 
replacement surgeries become occluded within 5 years. The intimal 
hyperplasia that leads to graft failure could be prevented if the 
luminal prosthetic surfaces were engineered to recruit circulating 
progenitor cells capable of generating a healthy endothelial cell 
lining. We have previously described a method to increase the 
endothelialisation rates of prosthetic materials in vitro by micropat-
terning two peptides derived from the integrin-binding regions 
of fibronectin. The objective of the current work was to examine 
the mechanism by which these micropatterns affect endothelial 
progenitor cell adhesion and proliferation. Glass surfaces were 
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functionalized with 10.1 ± 0.1 µm diameter CGRGDS peptide spots 
covering 20% or 50% of the surface, with CWQPPRARI covering 
the remaining surface. Endothelial progenitor cell-derived CD31+ 
cultures were expanded from adult human saphenous veins. Com-
pared to untreated surfaces, the micropatterned surfaces led to a 
2-fold increase in the maximum cell surface area after cell adhesion 
and spreading. Fluorophore-tagged RGD micropatterns revealed 
that cells preferentially extended pseudopods on the RGD spots. In 
addition, 86 ± 17% of the focal adhesions were located on the RGD 
spots, with a high frequency near spot edges. The concentration 
of focal adhesions on the RGD spots was independent of the spot 
size, but increased at higher spot densities. Conversely, cells on un-
treated or gelatin-coated surfaces remained rounded with few focal 
adhesions. These results suggest that the RGD spot density impacts 
focal adhesion formation and hence cell spreading kinetics. We are 
now investigating the effect of peptide micropatterns on umbilical 
cord blood-derived endothelial progenitor cell fate.
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FOUR-YEAR OUTCOME AFTER INTRAMUSCULAR 
TRANSPLANTATION OF GCSF-MOBILIZED CD34+ 
CELLS IN NO-OPTION PATIENTS WITH CRITICAL 
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Background: Prognosis of chronic critical limb ischemia (CLI) 
patients, in whom conventional revascularization is neither suc-
cessful nor indicated, is extremely poor, and the development of 
novel strategy for blood flow recovery is urgently needed for such 
intractable disease. Therapeutic potential of endothelial progenitor 
cells (EPCs) has been established by a number of preclinical studies 
for hindlimb, myocardial and cerebral ischemia. Our phase I/IIa clini-
cal trial revealed that intramuscular transplantation of autologous, 
granulocyte colony stimulating factor (GCSF)-mobilized CD34+ 
cells, an EPC-enriched fraction, was safe, feasible and effective at 
week 4 and 12 post cellular therapy in 17 patients with CLI in whom 
conventional revascularization was not indicated. However, long-
term outcome of the stem/progenitor cell therapy has never been 
reported. Methods: No-option patients with CLI by atherosclerotic 
peripheral arterial disease (PAD) (N=5) or Buerger’s disease (N=12) 
underwent leukoapheresis following 5-day subcutaneous infu-
sion of GCSF (5-10 µg/kg/day). CD34+ cells were isolated from the 
apheresis product by a magnetic sorting system, CliniMACS®, then 
intramuscularly transplanted into 40 sites of ischemic lower limbs. 
Incidence of major clinical events including death, major amputa-
tion, unplanned minor amputation and other major cardiovascular 
events, and physiological parameters of limb ischemia were evalu-
ated at year 1, 2, 3 and 4 post CD34+ cell transplantation. Results: 
No patients died by year 1, whereas 3 patients with PAD died by 
year 3 and 1 patient with Buerger’s disease died by year 4 due to 
cardiac complications. No patients underwent major amputation, 
whereas 1 patient with Buerger’s disease underwent unplanned 
minor amputation by year 2. Non-CLI status (Rutherford’s category 
≤ 3) was achieved in 82% at year 1, 88% at year 2, 92% at year 3 
and 85% at year 4 in all patients. Significant improvement of toe 

brachial pressure index (TBPI) was sustained up to year 4 vs base-
line (0.44±0.28 vs 0.21±0.17, P=0.004) and that of transcutaneous 
partial oxygen pressure (TcPO2) was kept up to year 3 (52.1±12.5 
vs 23.8±21.4, P=0.02). Ulcer size (5.7±18.0 vs 38.0±21.3 mm, 
P<0.0001), total walking distance (850.2±269.2 vs 436.2±356.2 m, 
P<0.0001), pain-free walking distance (895.3±219.4 vs 233.0±320.2 
m, P<0.0001) and Wong Baker FACES pain rating scale (0.5±0.5 vs 
2.4±0.7, P<0.0001), which were examined until year 1, significantly 
improved at year 1 compared with baseline. Subgroup analysis 
revealed the similar outcome in patients with Buerger’s disease. 
Conclusions: Favorable clinical outcomes as well as physiological 
evidences strongly indicate the long-term benefit of GCSF-mobi-
lized CD34+ cell transplantation for retrieval from CLI, especially in 
patients with Buerger’s disease. These promising results encourage 
a phase III, randomized clinical trial in the near future.

Lung Cells
Poster Board Number: T-1174

ALDEHYDE DEHYDROGENASE 2 IS ESSENTIAL FOR 
SELF-RENEWAL OF STEM/PROGENITOR CELLS OF 
THE PROXIMAL AIRWAY EPITHELIUM .
Hegab, Ahmed E., Bisht, Bharti, Ha, Vi Luan, Gilbert, Jennifer L., 
Darmawan, Daphne O., Ooi, Aik T., Attiga, Yasser S., Nickerson, Derek 
W., Gomperts, Brigitte N .
Pediatrics, Mattel Children’s Hospital UCLA, Los Angeles, CA, USA

Basal cells of the airways have been found to repair the surface 
epithelium. We identified a multipotent stem/progenitor epithelial 
cell population in the submucosal gland duct of the human and 
murine airway, which is capable of regenerating the submucosal 
glands and the surface epithelium overlying the submucosal 
glands. Microarray analysis showed aldehyde dehydrogenase 
genes ALDH1A1, ALDH2 and ALDH3A1 are highly expressed within 
both basal and submucosal gland duct cell populations. Work from 
many groups has shown that cell populations sorted from several 
different tissues based on their high ALDH activity are enriched for 
stem/progenitor cells. However, the role of ALDH in airway progeni-
tor/stem cells has not yet been elucidated and it is not clear which 
isoforms might be important for self-renewal and differentiation. 
The airways are in contact with the environment and are directly 
exposed to air pollution and cigarette smoke, which trigger the 
formation of reactive oxygen species (ROS). ROS cause oxidative 
breakdown of cell membrane lipids followed by the accumulation 
of reactive aldehydes. Reactive aldehydes cause apoptotic cell 
death and therefore airway cells in general, and airway progeni-
tors in particular, need a high level of aldehyde dehydrogenases in 
order to protect themselves from these harmful reactive aldehydes. 
We used the Aldefluor® fluorescent reagent system to isolate the 
cells that express high levels of ALDH within the airway basal and 
submucosal gland duct cell populations from both mouse and 
human. We found that only ALDH high expressing (ALDH-hi) basal 
cells and submucosal gland duct cells were able to self-renew 
and form spheres in matrigel from either human or mouse airway 
epithelium. We performed immunostaining of the airways for these 
ALDH isoforms and found ALDH2 more highly expressed in basal 
and duct cells than in differentiated cells. The reverse was true for 
ALDH1A1, with expression being higher in differentiated cells. AL-
DH3A1 staining was faintly seen in basal cells and was bright in the 
myoepithelial cells of the submucosal glands. In order to function-
ally examine the role of ALDH2 in basal and duct cell self-renewal 
and differentiation, we treated sorted cells in the sphere assay with 
the ALDH2 inhibitor, Diadzin. Diadzin treatment resulted in forma-
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tion of smaller and fewer spheres without affecting differentiation 
of the spheres, indicating the importance of ALDH2 for basal and 
duct progenitor cell self-renewal. ALDH2 has been shown to inhibit 
acetaldehyde-induced ROS production. We therefore hypothesized 
that ALDH2 and ROS levels within airway progenitor cells would be 
inversely proportional and be related to the self-renewal potential 
of the cells. We therefore used DFA and MitoSOX to sort ROS-high 
versus ROS-low basal cells and submucosal gland duct cells. Only 
ROS-low basal or duct cells had the capacity to self-renew and 
form spheres. The ALDH-hi and ROS-low populations were found 
to markedly overlap and treating this sphere-forming population 
with hydrogen peroxide inhibited sphere formation, indicating that 
tight regulation of ROS levels is required for self-renewal of airway 
stem/progenitor cells and that ALDH2 might be involved in this 
regulation. ALDH2 is necessary for self-renewal of airway epithelial 
progenitor/stem cells. We speculate that adult stem cells in the 
airway may be afforded the ability to survive injury from environ-
mental pollutants, such as smoke, by the expression of relatively 
high levels of ALDH2.

Poster Board Number: T-1175

SEQUENCE-SPECIFIC GENETIC CORRECTION 
OF IPS CELLS DERIVED FROM PATIENTS WITH 
INHERITED LUNG DISEASE
Davis, Brian R .1, Crane, Ana M.1, Bui, Jacquelin H.1, Liao, Wei1, Yan, 
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Cellular transplantation of lung stem/progenitor cells represents 
a potential therapeutic approach for a variety of inherited mono-
genic lung diseases. Crucial to the success of such a therapeutic 
strategy is that the transplanted cells and their progeny are cor-
rected for the disease-causing mutation and that the transplanted 
cells do not elicit an immune response in the recipient. In order to 
satisfy these criteria, we are pursuing a patient-specific approach in 
which, starting with skin or blood cells from patients with inherited 
lung disorders, autologous induced pluripotent stem (iPS) cells 
are first derived. Utilizing site-specific homology-directed repair, 
the disease-causing mutation is corrected in the endogenous, 
chromosomal DNA sequence. Finally, a directed differentiation 
approach is employed to obtain highly purified populations of the 
relevant lung stem/progenitor cells from the corrected iPS cells 
for purposes of transplantation. We have initially employed this 
approach to generate corrected, autologous iPS cells for patients 
with Cystic Fibrosis (CF). Starting with CF patient fibroblasts, we 
have derived and extensively characterized iPS cell lines, confirm-
ing their pluripotency and normal karyotype. We then utilized Zinc 
Finger Nucleases, designed to target the endogenous CFTR gene, 
to mediate correction of the inherited genetic mutation in this 
locus via homology directed repair. We have demonstrated that the 
corrected CF iPS cells, when induced to differentiate in vitro, express 
the corrected CFTR gene. Importantly, we observed an exquisitely 
sensitive, homology-dependent specificity of targeting one CFTR 
allele vs. the other. This allele-specific targeting offers the potential 
for preferential targeting of ZFN-mediated correction to dominant 
mutant alleles.

Poster Board Number: T-1176

THE WNT/β-CATENIN PATHWAY REGULATES 
THE SELF-RENEWAL AND DIFFERENTIATION OF 
TRACHEAL BASAL CELLS
Jeong, Youngtae
Stanford Cancer Institute, Stanford University School of Medicine, Stanford, CA, 
USA

Basal cells (BCs) in the mammalian airway are thought to include 
airway stem cells, which maintain and repair the pseudostratified 
epithelium of the conducting airways. Previous studies have shown 
that the Wnt/β-catenin signaling pathway regulates the cell-fate 
decision and differentiation of mouse tracheal BCs. However, 
its role in the self-renewal of tracheal BCs has not been studied, 
partly because previous studies employed methods which do not 
facilitate the analysis of self-renewal of tracheal stem cells. Using a 
tracheosphere culture system with an air-liquid-interface, we show 
that the Wnt/β-catenin signaling pathway regulates the self-renew-
al as well as differentiation of tracheal BCs. We find that inhibition 
of Wnt/β-catenin signaling by IWP2 or DKK-1 greatly decreased 
primary tracheosphere formation and the luminal cell population. 
In the subsequent passage, IWP2 or DKK-1 treatment in primary 
culture decreased secondary tracheosphere formation without 
further treatment. On the other hand, activation of Wnt/β-catenin 
signaling by GSK-3β inhibitor increased the luminal cell population 
in primary culture. Taken together, these data show that Wnt/β-
catenin signaling pathway regulates the self-renewal of tracheal 
BCs.

Poster Board Number: T-1177

RESYNCHRONIZATION OF MITOSIS IN NORMAL 
AIRWAY EPITHELIAL PROGENITOR POPULATIONS 
IS COINCIDENT WITH FLUCTUATIONS IN TGF-β1 
SECRETION
Freishtat, Robert J ., Alcala, Sarah E.
Department of Integrative Systems Biology, Children’s National Medical Center, 
Washington, DC, USA

The proliferative characteristics of airway epithelial progenitors are 
likely to be important for restoring lung homeostasis in diseases of 
ongoing epithelial injury, such as asthma. To that end, we recently 
showed that normal in vitro tracheobronchial epithelial progenitor 
populations are characterized by relatively synchronous progres-
sion through the cell cycle while asthmatic progenitor populations 
proliferate with a more even distribution of cells in each cell cycle 
phase. Further, this asthmatic “mitotic dyssynchrony” results in 
sustained elevation in TGF-β1 secretion. Because TGF-β1 troughs 
and peaks regulate mitotic synchrony in non-airway epithelia, we 
suspect that sustained asthmatic secretion of TGF-β1 implies a 
defect in TGF-β1 induced mitotic regulatory signaling. As a first step 
toward identifying this defect, we hypothesized that resynchroniza-
tion of mitotic dyssynchrony in proliferating normal airway epithe-
lial progenitor populations is coincident with a trough and peak 
in TGF-β1 secretion. Mitotic dyssynchrony was induced in parallel 
cultures of normal proliferating tracheobronchial epithelial cells 
via transient serum starvation (for 12 hours) in a staggered fashion. 
Aliquots of each were reserved as controls prior to mixing the cul-
tures. Cultures were continuously exposed to bromodeoxyuridine 
(BrdU). Cells and media were collected at 0, 12, 18, 24, 30, 42 and 
48 hours. Mitotic phase was analyzed by flow cytometry for 7-AAD 
DNA staining in BrdU+ cells. Supernatant TGF-β1 was analyzed by 
ELISA. The mixed cultures were mitotically dyssynchronous at all 
time points through 30 hours to a similar degree (e.g., G1/S/G2,M 
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for 30 hours: 54/20/26%), began to spontaneously resynchronize 
at 42 hours (69/14/17%), and was fully synchronous by 48 hours 
(2/89/9%). The control cultures remained synchronous throughout, 
but out of phase with each other and the mixed cultures. Percent-
age of baseline TGF-β1 (measured at 0 hours) was calculated for 
18 (-9.4%), 24 (-10.3%), 42 (+2.7%) and 48 (+1.8%) hours in the 
mixed culture. In contrast, the control cultures’ TGF-β1 percentage 
of baseline remained low at 24 hours (-10.5,-8.6%) and 48 hours 
(-1.8,-6.5%). We developed a novel in vitro model of induced mitotic 
dyssynchrony and spontaneous mitotic resynchronization in nor-
mal tracheobronchial epithelial progenitor cells that will be useful 
to dissect mitotic regulatory signaling. Importantly, our data show 
that this mitotic dyssynchrony and resynchronization occur in con-
cert with a trough and peak in TGF-β1 secretion. This model permits 
study of TGF-β1 regulation of normal airway epithelial progenitor 
mitotic synchrony, laying the foundation for experiments to deter-
mine the defect(s) that underlie asthmatic mitotic dyssynchrony.

Poster Board Number: T-1178

TARGETED CCSP+ SCA1+ MURINE BONE MARROW 
CELL 
THERAPY RESTORES CFTR AND IMPROVES LUNG 
FUNCTION
Duchesneau, Pascal1, Besla, Rickvinder1, Wong, Amy P.2, Waddell, 
Thomas K.1
1Thoracic Surgery, University of Toronto, Toronto, ON, Canada, 2Developmental 
& Stem Cell Biology, Hospital for Sick Children, Toronto, ON, Canada

Cellular therapy is a promising approach for treatment of lung dis-
ease such as cystic fibrosis. However, previous studies reported low 
engraftment while the function of grafted cells remained unclear. 
Conditions to increase airway engraftment and therefore cystic 
fibrosis trans-membrane receptor (CFTR) expression have not been 
described. We previously showed better bone marrow cell (BMC) 
retention in the lung for trans-tracheal delivery versus intravenous 
injection and optimized other delivery parameters leading to 
increase retention efficiency and greater long term engraftment. 
We also identified a subpopulation of BMC expressing clara-cell 
secretory protein (Ccsp) which can proliferate and differentiate into 
lung epithelium. Here, we isolated an even smaller population of 
BMC expressing Ccsp and stem cell antigen-1 (Sca1). We expanded 
this population by approximately 10-fold in culture with mouse 
embryonic fibroblast (MEF) feeder layer for 15 to 20 days before 
sorting out GFP positive cells and using them for delivery to injured 
lung. Expanded Ccsp+Sca1+ cells had ~5-fold greater retention 
efficiency in mice lungs, as detected by real-time PCR of the Y chro-
mosome, when compared to unsorted 7-day cultured BMC. CFTR 
appeared to be restored in lungs of mice knockout for CFTR treated 
with wild-type cells and some cells were localized in the airway. 
Engrafted cells also appeared to have beneficial effects in lung 
function by maintaining ceramide levels which decreased with age 
in CFTR knockout mice not receiving any treatment. Airway surface 
liquid (ASL) thickness was also maintained to wild-type levels in 
CFTR knockout mice treated with wild-type cell. We propose that 
greater BMC engraftment in the lung will increase CFTR expression, 
possibly leading chloride transport restoration, and have other 
beneficial paracrine effects, thus improving lung function in cystic 
fibrosis disease.

Epidermal Cells
Poster Board Number: T-2001

MOVING TARGETS: PHENOTYPIC INSTABILITY OF 
A TET-OFF-SV40 TAG IMMORTALIZED CELL LINE 
ISOLATED FROM TRANSGENIC MOUSE ADULT 
SKIN TISSUE
Chen, Una
ISPI e.V., Giessen, Germany

Introduction: From the double transgenic mice expressing 
SV40Tag driven by the tetracycline-transactivator (tTA, tet-off), a 
mouse cell line from the skin tissue was isolated and established 
in culture. That is unusual because conventional mouse skin cells 
are normally difficult to grow in vitro. Material and Methods: cell 
culture, apoptotic test, transgenic insertion of vectors coding for 
various cytokine, FACS analysis, ELISA assay, histology, confocal 
microscopy, RT-PCR assay, immune-incompetent mice. Results: The 
partial characterization of this mouse cell line demonstrates prop-
erties mimicking mouse ectodermal progenitor cell or even earlier 
precursor. The cells become apoptotic and necrotic in responding 
to doxycycline and TNF. Differentiation of these progenitor/stem 
cells does not occur automatically. It requires multiple factors and 
extensive manipulation in vitro and in vivo. Applying such ap-
proaches, we have isolated several cell clones. They are character-
ized to be down-stream keratinocytic precursors. The cell line is 
not stable, upon prolong culture, their phenotypes have shifted to 
more mature progeny. Conclusion: The stage of differentiation from 
ectodermal progenitor to keratinocyte could be assigned to be 
seven-plus stages. The doxycycline-regulated SV40Tag expressing, 
stage-specific cell lines isolated from skin and the derived cytokine 
secreting clones might be useful for multiple purposes such as 
functional genomic analysis, skin toxicology test, the mechanism 
of skin tumor progression, studying immune responses after skin 
stem cell transplantation.

Poster Board Number: T-2002
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Stem cells are multipotent and capable of self-replicating and 
differentiating into several cell lineages. In skin, the keratin 15 
(K15)-positive cells in hair follicle bulge are stem cells, which can 
differentiate into cells of hair follicles and sebaceous glands. To pre-
cisely trace the stem cells, a R26 dual-fluorescence reporter mouse, 
activated by Cre-mediated DNA recombination, had been gener-
ated for labeling target cells with chromatin EGFP and membrane 
mCherry fluorecence(R26H2B-EGFP-mCHerry-GPI, abbreviated as 
R26GM). This reporter mouse had been an excellent tool to trace 
individual cells by their sharp nuclear green fluorescence and mem-
brane red fluorescence. For identifying and tracing the stem cells in 
skin appendage, we crossed K15-CrePR mouse with R26GM mouse. 
The back skin of the inducible transgenic mouse (K15-CrePR-
R26GM) was applied with 1% topical RU486 for 5 consecutive days 
and then skin tissues were sampled at different time points. We 
have traced the stem cells by monitoring the fluorescent cells in the 
hair cycling. The descendants of hair follicle stem cells, labeled with 
dual-fluorescence, migrated out of bulge during the anagen phase. 
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Of note, the k15-positive stem cells can differentiate to a portion of 
interfollicular epidermis under wound condition. For clearly tracing 
the hair follicle stem cells and their descendants in different wound 
stages, a 1-cm full-thickness longitudinal incision was made on the 
back of the adult transgenic mouse (K15-CrePR-R26GM). We found 
the labeled cells migrated from bulge towards the interfollicular 
epidermis in the early phase. In later stage, the number of labeled 
cells decreased in the interfollicular epidermis.

Poster Board Number: T-2003

THE HISTONE METHYLTRANSFERASE SETD8 IS 
REQUIRED FOR SURVIVAL OF MOUSE EPIDERMAL 
STEM CELLS
Driskell, Iwona, Frye, Michaela
PDN, WT-CSCR, Cambridge, United Kingdom

Epigenetic modifications, such as histone methylation play an im-
portant role in chromatin structure and promoter activity, and have 
been implicated in a wide range of biological processes including 
development, reprogramming, aging and cancer but our knowl-
edge is still limited when it comes to the importance of histone 
methylation in multipotent stem cells of adult mammalian tissues. 
In this study we conditionally deleted Setd8/PR-Set7/KMT5a, the 
sole enzyme to catalyse the formation of mono-methylated histone 
4 at lysine 20 (H4K20me1) in mouse skin. We targeted deletion 
of Setd8 to undifferentiated layers of the mouse epidermis and 
found both proliferation and differentiation processes impaired in 
embryonic and adult skin. We provide evidence that the long-lived 
epidermal progenitor cells are lost in the absence of Setd8, leading 
to a complete loss of sebaceous glands and interfollicular epider-
mis. We further show that Setd8 is a transcriptional target of c-Myc 
and an essential mediator of Myc-induced epidermal differentia-
tion. Deletion of Setd8 in c-Myc over-expressing skin blocks cellular 
proliferation and differentiation and causes cell death instead. The 
increase in apoptosis in skin when Setd8 has been knocked-out 
can be explained by our discovery that p63, an essential transcrip-
tion factor for epidermal commitment, is lost. In contrast, the p63 
homologue p53 is gained upon removal of Setd8 in skin. Then, we 
show that both over-expression of p63 and repression of p53 can 
at least in part rescue the Setd8-induced epidermal phenotype. In 
this study we demonstrate for the first time that Setd8 is required 
for normal tissue homeostasis, in vivo and that Setd8 is an inhibitor 
of apoptosis in skin and its activity is essential for proper deposition 
of histone modifications at H4, epidermal stem cell survival as well 
as proliferation and differentiation. Finally, conditionally deletion of 
Setd8 in bulge stem cells of the hair follicle did not cause any hair or 
skin phenotype, indicating that stem cell populations located in the 
hair follicle bulge or interfollicular epidermis and sebaceous glands 
are distinct from each other.

Poster Board Number: T-2004

ANALYZING SKIN DEVELOPMENT AND 
HOMEOSTASIS WITH A TCF3 REPORTER KNOCK-IN 
MOUSE
Howard, Jeffrey M ., Nguyen, Hoang
Stem Cells and Regenerative Medicine Center, Baylor College of Medicine, 
Houston, TX, USA

Tcf3 (also known as Tcf7l1) is a member of the Lef/Tcf family of tran-
scription factors, which are best known as downstream cofactors of 
β-catenin in the canonical Wnt signaling pathway. Lef/Tcf proteins 
have been implicated in stem cell function in a variety of tissues, 
and Tcf3 in particular is a key regulator of differentiation/self-
renewal balance in embryonic stem cells. Tcf3 expression has also 

been demonstrated in local stem and progenitor cells in mouse 
skin, where it plays an important role in tissue homeostasis and 
wound repair. However, the exact role played by the various Tcf3-
expressing populations during skin development, renewal, and 
repair is unclear, and in general Tcf3 remains less well studied than 
other members of the Lef/Tcf family, especially its closely related 
paralogue Tcf4 (Tcf7l2). To allow a thorough analysis of the func-
tions of Tcf3-expressing progenitor cells in skin and other tissues, 
we have created a novel Tcf3 reporter knock-in mouse. The Tcf3-2A-
eGFP-2A-CreERT2 (or “Tcf3 GC”) mouse contains a eGFP fluorescent 
marker and tamoxifen-inducible Cre recombinase genes appended 
to the 3’ end of the native Tcf3 open reading frame using “self-
cleaving” 2A peptides, generating three separate peptides from a 
single ORF. The resulting mouse is expected to express eGFP (for 
live cell sorting) and CreERT2 (to allow Cre/loxP-based lineage trac-
ing) in all Tcf3-expressing cells. The targeting scheme was designed 
to preserve a functional Tcf3 ORF in order to allow the generation 
of homozygous knock-in mice. We generated chimeric knock-in 
mice using standard gene targeting techniques and verified that 
the knock-in allele was transmitted to progeny in the germline. 
Initial crosses yielded viable heterozygous (Tcf3 GC/+) and homo-
zygous (Tcf3 GC/GC) knock-in mice without obvious abnormalities, 
demonstrating that the targeted allele retains normal function 
(Tcf3-deficient mice die during early development). In preliminary 
experiments with Tcf3 GC/+; ROSA26 lacZ/+ mice, we observed 
Cre recombinase activity in the outer root sheath and bulge of the 
hair follicle, both known sites of Tcf3 expression. We are currently 
undertaking further experiments to assess GFP expression and Cre 
dose response in GC/+ and GC/GC mice, and we will then proceed 
with lineage-tracing experiments to assess the function of Tcf3-
expressing cells during development and homeostasis.

Poster Board Number: T-2005

SUCCESSFUL GRAFTING OF AUTOLOGOUS 
TISSUE-ENGINEERED SKIN SUBSTITUTES ON 
BURN PATIENTS: PRESERVATION OF STEM CELLS 
AND MINIMAL CONTRACTION
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universitaire de Québec, Quebec, QC, Canada

To adequately and permanently restore organ function after graft-
ing, tissue-engineered skin substitute (TES) must ultimately contain 
and preserve functional epithelial stem cells. Another consideration 
is to maximize the structural stability of skin substitutes consider-
ing that the main sequalae of patients surviving major burn injuries 
result from contractures and hypertrophic scars. The present 
study was designed to assess stem cell preservation as well as the 
contractile behavior of the tissue-engineered skin (TES) made by 
the self-assembly approach, where keratinocytes are cultured on 
tissue-engineered dermis comprised of fibroblasts and the endoge-
nous extracellular matrix they synthetized and organized. A subset 
of basal cells exhibiting the stem-cell associated slow-cycling 
property were identified within the epidermis of the TES cultivated 
in vitro using 5-bromo-2’-deoxyuridine (BrdU) labeling. A high 
proportion of these slow-cycling cells also expressed keratin 19 
(K19). These stem cells were preserved in the epidermal basal layer 
of TES for several weeks of culture. The structural stability of the 
TES was evaluated in vitro at the end of the production (17 days of 
epidermal cell culture). The TES were detached from their anchor-
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ing, deposited on a soft substrate, and contraction was monitored 
over one week. Most of the contraction occurred within the first 12 
hours following deposition on the substrate. The average contrac-
tion was only 24±4% for TES containing terminally differentiated 
epidermal layers. TES were then used as autologous full-thickness 
grafts for third-degree burn wound coverage or hypertrophic scar 
revision of severely burned patients. Before grafting, TES were de-
tached from their anchoring and deposited on the soft substrate for 
at least 6 hours. One week after grafting, a complete graft take was 
obtained and no significant contraction was observed. Histological 
and immunofluorescence analyses revealed that the TES presented 
a well-organized epidermis and that stem cells were settled and 
maintained in the basal layer 21 days after grafting as identified 
by K19-labeling. Transmission electron microscopy observations 
confirmed the abundance of extracellular matrix elements in the 
dermis of grafted TES and the presence of a complete basement 
membrane with numerous hemidesmosomes indicating cohesion 
between the dermis and epidermis. TES promoted a particularly 
good healing and suppleness. The integrity of the transplanted TES 
persisted over time (2 to 6 years follow-up) with no defect in epi-
dermal regeneration, and no significant contracture. We conclude 
that the TES produced by the self-assembly approach is a promising 
skin substitute for the closure of full-thickness skin injury because 
of its functional characteristics: in addition to preserve stem cells, it 
undergoes minimal contraction after grafting.

Poster Board Number: T-2006

NEURAL STEM CELL DERIVED CONDITIONED 
MEDIUM SUPPRESSES MELANOGENESIS 
THROUGH INHIBITION OF WNT/β-CATENIN 
SIGNALING PATHWAY
Hwang, Insik1, Oh, Seung-Ick1, Park, Hang-Soo1, Park, Ju-Hwang2, 
Seol, Ki-Cheon3, Kim, Jeong-Ok3, Kang, Seongman2, Hong, Sunghoi1

1Department of Biomedical Science, College of Health Science, Korea University, 
Jeongneung-dong, Sungbuk-gu, Seoul, Korea, Republic of, 2Graduate School 
and Biotechnology, Korea University, Anam-dong, Sungbuk-gu, Seoul, Korea, 
Republic of, 3Stem Cell Research Center, Future Cell Therapy, Goam B/D, 
Jamwon-dong, Seocho-gu, Seoul, Korea, Republic of

Skin pigmentation by melanin serves many valuable functions 
such as photoprotection of the body from ultraviolet (UV) light, 
but production of excessive melanin triggers hyperpigmentation 
in the skin. Melanogenesis has been involved in complex regula-
tory control by various extrinsic and intrinsic factors that may be 
produced by neighboring cells in the skin or by the environments. 
Melanin is synthesized from tyrosine via an enzymatic cascade 
that is controlled by three important proteins such as tyrosinase, 
tyrosine-related protein 1 (TRP1) and dopachrome tautomerase 
(DCT). The most important microphtalmia-associated transcription 
factor (MITF) in the expression of tyrosinase, TRP1 and DCT genes is 
known as a master regulator of pigmentation as well as a target for 
the Wnt signaling pathway during the melanocyte differentiation 
program. Previously, the conditioned medium (CM) from many dif-
ferent types of adult stem cells such as adipose-derived stem cells 
has been identified its ability for the inhibition of melanin produc-
tion. However, the neural stem cell-derived CM (NSC-CM) in the 
control of melanogenesis has not been investigated. In this study, 
we elucidated the effects and the mechanisms of the NSC-CM for 
melanin inhibition in vitro and in vivo. The melanin content and 
tyrosinase activity in B16 melanoma cells that were treated with 
NSC-CM were dramatically decreased. The key enzymes, which are 
tyrosinase, TRP1, DCT and MITF, were also robustly decreased in our 
real-time RT-PCR, western blot and immunofluorescence assays in 
vitro. In addition, the melanin content in C57/BL-6J mice that were 

treated with NSC-CM every once a day for 10 days was decreased 
when it was measured by Mexameter. The key enzymes were 
significantly decreased in our immunohistochemistry and immuno-
fluorescence assays in vivo. Interestingly, we found that the NSC-CM 
antagonized the canonical Wnt pathway by decreasing of β-catenin 
accumulation in the nucleus, which was resulted from the in-
creased Wnt inhibitors and the reduced co-receptors. Therefore, 
these results show that the NSC-CM could inhibit melanin synthesis 
through the down-regulation of MITF and its downstream targets, 
which is mediated by Wnt/β-catenin signaling pathway.

Poster Board Number: T-2007

THE OUTCOME OF SEBACEOUS C-MYC ACTIVITY 
IS DICTATED BY AN ANDROGEN RECEPTOR / P53 
DIFFERENTIATION AND PROLIFERATION AXIS
Cottle, Denny L .1, Kretzschmar, Kai1, Schweiger, Pawel2, Quist, 
Sven2, Gollnick, Harald3, Natsuga, Ken2, Aoyagi, Satoru4, Watt, Fiona 
M.2
1University of Cambridge, Wellcome Trust Centre for Stem Cell Research, 
Cambridge, United Kingdom, 2Cancer Research UK, Cambridge Research 
Institute, Cambridge, United Kingdom, 3Clinic of Dermatology and Venereology, 
Otto-von-Guericke University, Magdeburg, Germany, 4Department of 
Dermatology, Hokkaido University School of Medicine, Sapporo, Japan

c-Myc (Myc) is the classic oncogene, however the paradox of Myc-
induced epidermal differentiation is well documented. Analysis of 
mouse sebaceous glands (SG) revealed Myc expression coincided 
with Androgen Receptor (AR) expression, and in studies using 
K14-MycER transgenic mice (Myc mice), we found following Myc 
activation, the AR functioned to promote differentiation and inhibit 
proliferation. p53 activated in response to high Myc activity and 
inhibited AR signalling, thereby promoting only Myc’s default pro-
liferative function. Strengthening AR signalling with testosterone, 
inhibited p53 activity, forming a bidirectional AR/p53 differentia-
tion axis by mutual antagonism. Analysis of human sebaceous 
neoplasms revealed AR expression correlated with increased dif-
ferentiation, while p53 correlated with reduced differentiation. This 
bidirectional AR/p53 axis explains the paradox of how Myc can trig-
ger both SG differentiation and proliferation in different contexts.

Poster Board Number: T-2008

THE DERMAL NICHE OF MURINE EPIDERMAL 
STEM CELLS IS AN UNEXPECTED PLASTIC TISSUE
Kretzschmar, Kai, Collins, Charlotte A., Watt, Fiona M.
Wellcome Trust Centre for Stem Cell Research, University of Cambridge, 
Cambridge, United Kingdom

Mammalian dermis provides a niche for epidermal stem cell during 
tissue morphogenesis and maintenance. Dermal fibroblasts are the 
major component of this microenvironment and critical media-
tors of epithelial-mesenchymal interactions. Hair follicle forma-
tion for example is dependent on specialised dermal cells found 
in the dermal papilla and dermal sheath. Postnatal skin does not 
normally give rise to new hair follicle, but epidermal activation of 
beta-catenin in transgenic mice can induce ectopic hair follicles 
(EF). These EFs stimulate dermal fibroblasts to form ectopic dermal 
papillae indicating reciprocal signalling between epidermal stem 
cells and their niche. Here we show that epidermal Wnt/beta-
catenin can stimulate the fibroblasts of the adult dermal niche to 
proliferate and remodel the extracellular matrix to an extant similar 
to neonatal dermis. Also, we identified a number of candidate fibro-
blast mitogens that were upregulated in keratinocytes in response 
to beta-catenin stabilisation, such as members of the family of the 
transforming growth factor beta (TGF-beta). This suggested a cross-
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talk between TGF-beta signalling and epidermal Wnt/beta-catenin 
signalling in this context. To examine the possible functional 
interaction between both pathways, we used a chemical inhibitor 
to modulate TGF-beta signalling during beta-catenin induced EF 
formation. TGF-beta inhibition caused epidermal cell proliferation 
in wild-type and transgenic mice leading to abnormal differentia-
tion of the epidermal compartments. Mice developed dermal 
thickening indicating increased collagen deposition and increased 
proliferation of dermal fibroblasts. Overall, our results show that 
adult murine dermis is an unexpected plastic tissue.

Cardiac Cells
Poster Board Number: T-2009

REPLICATIVE SENESCENCE OF HUMAN CARDIAC 
STEM CELLS
Choi, SungHyun1, Jung, Seok Yun2, Yoo, Sae Mi1, Kwon, Sang-Mo2, 
Baek, Sang Hong1

1Laboratory of Cardiovascular Regeneration, Division of Cardiology, Seoul St. 
Mary’s Hospital, School of Medicine, The Catholic University of Korea, Seoul, 
Korea, Republic of, 2Laboratory of Vascular Medicine & Stem Cell Biology, 
Department of Physiology, School of Medicine, Pusan National University, 
Yangsan, Korea, Republic of

Recently cardiac stem cells (CSC) identified in human myocardium 
niche, these stem cells one of the potential sources for regenera-
tion of human myocardium. CSCs have multipotent capability as 
transdifferentiation into cardiomyocyte, endothelial, and smooth 
muscle linage cells. However, CSCs have a limited lifespan in vitro 
as somatic, and other adult stem cells. Accumulating cell division, 
CSCs enter senescence, which observed enlargement of cytoplasm 
and a stop of in vitro amplification. Recently studies have indicated 
that CSCs exhibit reduced differentiation potential upon prolonged 
in vitro culture. Furthermore, senescence of CSC might limit their 
therapeutic applications. Thus, analysis of in vitro senescence in CSC 
is important to cell therapy based on stem cell for cardiovascular 
disease. However, molecular mechanisms of in vitro senescence 
of CSC are still poorly understood. Clearly, cellular senescence is 
a very complex process and the sequence of its molecular events 
is thus far unknown. Thus, we examined change of MAPK expres-
sion after CSC senescence and whether CSC senescence prevents 
used by MAPK regulation. In this study, using human CSC isolated 
from infant myocardium using by a c-kit antibody. Senescence 
human CSC (S-hCSC) used passage numbers of 11 to 14 and young 
human CSC (control) used passage number of 3 to 5. To character-
ize human CSC senescence, we examined senescence associated 
β-galactosidase activity (X-gal stain), cytoplasm enlargement assay. 
S-hCSC was significantly increased X-gal positive cells (p<0.01) and 
their cytoplasm enlarged compared control groups (p<0.01). In 
addition, senescence associated protein p53 inhibitor molecule, 
Mdm2, was significantly reduced in S-hCSC rather than in con-
trol (p<0.05). Therefore, proliferation capability was significantly 
reduced in S-hCSC compared to control as shown (p<0.01). These 
results due to the cell cycles G1 arrest in S-hCPC; Cyclin E/CDK2 
expression was reduced. To confirm the expression of MAPK during 
hCPC senescence, we analyzed by western blot. Interestingly, only 
ERK was strongly phosphorylated in S-hCPC rather than in control 
group (p<0.01). With this in mind, we examined whether hCSC se-
nescence prevent by treatment with ERK inhibitor as U0126. X-gal 
positive S-hCSC significantly reduced after treatment with U0126 
for 24h (p<0.05) and 48h (p<0.05). Therefore, irregular morphology 
of S-hCSC was recovered after treatment with U0126 for 24h and 
48h. In addition, reduced in vitro amplification capability of S-hCSC 
was clearly recovered after treatment with U0126 for 24h (p<0.01) 

and 48h (p<0.01). The senescence associated protein p53 inhibitor, 
Mdm2 expression was significantly increased after treatment with 
U0126 for 24h and 48h which compared to S-hCPC (p<0.01). Finally, 
we confirmed hCSC differentiation potential; we induced transdif-
ferentiation into endothelial, smooth muscle cell, and cardiomyo-
cyte in vitro. However, there was any difference protein expression 
among control, S-hCSC, and treatment with U0126. Based on 
these results, we concluded that hCSC senescence processed via 
MAPK and p53 mediated signaling pathway, and senescence hCSC 
prevented using by MAPK regulation especially, ERK inhibition. 
Therefore, this study may offer strong evidence for basic research 
of human cardiac stem cell senescence and clinical application for 
stem cell therapy of cardiovascular disease.

Poster Board Number: T-2010

CHARGED SURFACE MODIFICATION CULTURE 
SYSTEM FACILITATES MAINTENANCE OF HUMAN 
C-KIT POSITIVE CARDIAC STEM CELLS
Choi, SungHyun1, Jung, Seok Yun2, Kwon, Sang-Mo2, Baek, Sang 
Hong1

1Laboratory of Cardiovascular Regeneration, Division of Cardiology, Seoul St. 
Mary’s Hospital, School of Medicine, The Catholic University of Korea, Seoul, 
Korea, Republic of, 2Laboratory of Vascular Medicine & Stem Cell Biology, 
Department of Physiology, School of Medicine, Pusan National University, 
Yangsan, Korea, Republic of

Ischemic heart diseases accelerate damage and loss of cardio-
myocyte. Replacing de novo human cardiomyocyte is difficult; 
because of human adult cardiomyocyte has limited regenerative 
capability. However, accumulating evidences suggested that 
damaged cardiomyocyte could replace using by transplantation 
of some adult stem cells. Recently, cardiac stem cells (CSC), one 
potential source of stem cells, were identified. These stem cells 
have multipotent capability which could be transdifferentiated 
into cardiomyocyte, endothelial lineage and smooth muscle cell 
lineages. However, in fact, CSC has a low expansion ratio and is 
hardly difficult to maintain in canonical stem cell culture vessels. 
Therefore, we were designed to examine the efficacy of a novel CSC 
culture method that uses surface-charged modification of culture 
vessels which coated by charging molecules such as carboxyl and 
amine residue. Thus, the aim of this study was we examined effects 
of in vitro amplification and attachment on isolated human c-kit 
positive cardiac stem cell (hCSCc-kit+). In this study, we used the 
hCSCc-kit+ were isolated from human infant myocardium using 
a c-kit antibody. The experimental groups divided into following 
three groups: hCSCc-kit+ cultured on canonical non-coated culture 
vessels (control), carboxyl residue-coated vessels (carboxyl), and 
amine residue-coated vessels (amine). To confirm the effects of 
surface-charged modification culture vessels on hCSCc-kit+, we 
first examined cellular proliferation. The proliferation ratio in amine 
group was significantly increased rather control (p<0.05), and car-
boxyl group as shown (p<0.05). Next, we examined the c-kit expres-
sion maintenance during culture using by fluorescence-activated 
cell sorting. The maintenance of c-kit expression capability in amine 
group greater extended rather than control as shown (p<0.01). In 
addition, carboxyl group also extended c-kit expression mainte-
nance rather than control group (p<0.05). These results suggested 
that hCSCc-kit+ cultured on amine and carboxyl residue-enriched 
culture vessels were facilitates maintenance of stem cell potency 
compared to other culture vessels as non-coated and carboxyl. 
Furthermore, we observed that cellular attachment capability in 
amine group greater than control (p<0.05). Finally, we confirmed 
cellular signaling molecules expressions. The amine and carboxyl 
groups increased phosphorylation signals, such as focal adhesion 
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kinase (FAK) and cytosolic sarcoma (c-Src), and enhanced ERK/CDK2 
signaling. There was a significantly down-regulation of the stress 
signal transducer, JNK, in amine group. These results suggested that 
hCSCc-kit+ cultured on charged surface modification increased 
FAK and c-Src phosphorylation, and enhance cellular proliferation 
and cellular attachment. Enhanced cellular attachment increased 
cellular survival pathway and reduced cellular stress response 
signaling pathway. On the basis of our results, we conclude 
that amine residue-enriched surface modification may improve 
hCSCc-kit+ in vitro amplification. This surface modification culture 
vessels improved cellular proliferation and attachment during in 
vitro hCSCc-kit+ culture, possibly through modulating intracellular 
signal transducers. Therefore, this novel culture methodology may 
be clinically applicable to cell therapy based on stem cells for heart 
disease.

Poster Board Number: T-2011

AN IMPORTANT ROLE FOR A MITOCHONDRIAL 
REGULATOR IN DETERMINING HESC-DERIVED 
CARDIOMYOCYTE IDENTITY
Birket, Matthew J .1, Ward-van Oostwaard, Dorien1, Davis, Richard 
P.1, Braam, Stefan R.1, Gerencser, Akos A.2, Elliott, David A.3, Elefanty, 
Andrew G.3, Stanley, Ed G.3, Mummery, Christine L.1
1Anatomy and Embryology, Leiden University Medical Center, Leiden, 
Netherlands, 2Buck Institute for Research on Aging, Novato, CA, USA, 3Monash 
Immunology and Stem Cell Laboratories, Monash University, Clayton, Australia

A fundamental feature of cardiomyocyte development in the body 
is the large increase in mitochondrial content from the fetal to the 
mature cell. These organelles are ultimately required to fund the 
high ATP demand of cardiac work. It is not known for certain which 
genes co-ordinate the increase in mitochondria or how important 
this programme is for determining the overall cell phenotype, in 
addition to increasing ATP-generating capacity. In this study, we 
addressed the importance of this process in human embryonic 
stem cell (hESC)-derived cardiomyocytes, with the long term aim 
of elucidating the conditions required to mimic in vivo develop-
ment conducive with cell maturation. Using an NKX2.5-GFP hESC 
reporter line allowing identification and sorting of cardiomyocytes, 
we show that increasing mitochondrial biogenesis is indeed a fun-
damental and specific feature of these developing cells. The gene 
PGC-1alpha, an important regulator of mitochondrial biogenesis, 
is specifically upregulated in cardiomyocytes and its knockdown 
by RNAi in these cells blocks the increase in mitochondrial density. 
In tandem with mitochondrial changes we discovered that cardiac 
gene expression is repressed early on PGC-1alpha knockdown 
within NKX2.5 positive cells, suggesting a close connection 
between the function of this protein and cardiomyocyte identity. 
We find that the long-term consequences of the genetic manipula-
tion depend on the subsequent level of cell stimulation and vary 
between a mild and extreme disturbance in the cell phenotype. 
These results indicate a novel finding - that the regulation of 
mitochondrial function and cardiac gene expression are connected. 
Whether this is determined directly by the regulator or indirectly 
via mitochondrial functionality is being explored. This finding has 
important consequences for any downstream applications involv-
ing these cells, especially in the study of stress-related diseases 
such as cardiac hypertrophy or mitochondrial disease.

Poster Board Number: T-2012

A NOVEL METHOD OF SELECTING HUMAN 
EMBRYONIC STEM CELL-DERIVED 
CARDIOMYOCYTE CLUSTERS FOR ASSESSMENT 
OF POTENTIAL TO INFULENCE QT INTERVAL
Hihara, Taro, Yamazaki, Kazuto, Taniguchi, Tomohiko, Kohmura, 
Naohiro, Yoshinaga, Takashi, Ito, Masashi, Sawada, Kohei
Product Creation Systems, Eisai, Ibaraki, Japan

Application of human embryonic stem (ES) cells and induced 
pluripotent stem (iPS) cells is opening the new era of drug dis-
covery and toxicological testing. The most promising cell type is 
cardiomyocytes differentiated from these stem cells, because it is 
difficult to get human primary cardiomyocytes. QT prolongation, 
which is a risk factor of ventricular tachycardia, is a critical cause of 
the withdrawal or use restriction of marketed drugs. We have used 
hERG channel-overexpressing cells as an in vitro model and dogs 
or monkeys as in vivo models to predict QT prolongation. How-
ever, there are discrepancies between the results of in vitro hERG 
assays and in vivo QT experiments. Thus, we consider that desirable 
evaluation systems are those that utilize human cardiomyocytes 
physiologically expressing multiple ion channels involved in QT 
intervals. In our preliminary experiments of QT risk evaluation using 
a multielectrode recording system, we found that responsiveness 
of field potential duration (FPD) to reference compounds differed 
very much from non-responders to excessive responders in human 
ES cell-derived cardiomyocyte clusters. We report a novel method 
selecting clusters suitable to the evaluation of drug candidate com-
pounds to establish a robust QT risk assessment system. Clusters 
were treated with cisapride, a hERG channel blocker, at 100 nM, and 
selected with criteria of 5 to 20% of corrected FPD (FPDc) prolonga-
tion. After washout for several days, selected clusters were treated 
with reference compounds. FPDc was prolonged by blockade of 
hERG channel (+12.1% by E-4031 at 30 nM; +6.0% by dl-sotalol at 
10 μM) and KvLQT1 channel (+9.2% by chromanol 293B at 10 μM; 
+10.0% by HMR1556 at 1 μM), and by activation of sodium channel 
(+15.5% by veratridine at 1 μM) and calcium channel (+13.9% by 
Bay K8644 at 30 nM). FPDc was shortened by blockage of calcium 
channel (-13.4% by verapamil at 30 nM; -10.8% by nifidipine; -10.3% 
by diltiazem) and by activation of KKATP channel (-5.5% by pinacidil 
at 1 μM). Quinidine and dysopyramide prolonged FPDc by 8.2% at 
1 μM and 9.8% at 10 μM, respectively. Selected clusters are proper 
to assess effects of compounds on ion channels affecting QT 
intervals. This is the first report on the establishment of the QT risk 
assessment system using pharmacologically selected clusters. In 
addition, our results show again usefulness of stem cell technolo-
gies.

Poster Board Number: T-2013

HUMAN CARDIAC PERICYTES: MULTIPOTENT 
MESODERMAL PROGENITORS WITHIN THE 
MYOCARDIUM EXHIBITING TISSUE SPECIFICITY IN 
MYOGENESIS
Chen, Chien-Wen1, Corselli, Mirko2, Baily, James E.3, Sun, Bin4, 
Péault, Bruno2, Huard, Johnny4

1Bioengineering, University of Pittsburgh, Pittsburgh, PA, USA, 2David Geffen 
School of Medicine, University of California at Los Angeles, Los Angeles, CA, USA, 
3Center for Cardiovascular Science, University of Edinburgh, Edinburgh, United 
Kingdom, 4Orthopedic Surgery, University of Pittsburgh, Pittsburgh, PA, USA

Microvascular pericytes purified from multiple human tissues have 
recently been shown to harbor stem cells exhibiting myo-, osteo-, 
chondro- and adipogenic differentiation potentials and therefore 
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suggested to be one of the developmental origins of mesenchymal 
stem/stromal cells (MSCs). Nevertheless, it is not clear whether 
microvascular pericytes residing in the human heart possess 
multipotency and stem/progenitor cell characteristics, similar to 
their developmentally distinct counterparts in other organs. Herein 
we explored the hypothesis that pericytes are present within the 
human myocardium as multi-lineage mesodermal progenitors with 
tissue specificity. Immunohistochemistry showed that human adult 
and fetal cardiac microvascular pericytes express known pericyte 
markers in situ, including CD146, NG2, PDGFR-β, SMA, and SM-
MHC, but not CD117, CD133, and endothelial cell markers. Human 
heart cells were isolated from ventricular myocardial biopsies by 
mechanical dissociation and collagenase digestion and subse-
quently subjected to fluorescence-activated cell sorting (FACS) for 
purification. Using a combination of selective cell surface markers, 
including positive selection marker CD146 and negative selection 
markers: CD34, CD45, CD56, and CD117, we prospectively purified 
human cardiac pericytes to homogeny. Sorted cardiac pericytes 
(CD146+CD34-CD45-CD56-CD117-) can be cultured in the long term 
and displayed morphological and proliferative profiles similar to 
pericytes purified from skeletal muscle. Cultured cardiac pericytes 
consistently expressed CD146, NG2, PDGFR- and -β, SMA, and alka-
line phosphatase and formed capillary-like networks in Matrigel at 
different passages. Cellular interaction between cardiac pericytes 
and endothelial cells was further illustrated by the formation of 
capillary networks in two- and 3-dimensional Matrigel co-cultures. 
To examine their cardiomyocyte differentiation capacity, cultured 
cardiac pericytes were treated with 10 M 5-Azacytidine (AZA) for 
72 hours and subsequently maintained in differentiation medium 
for up to 2 weeks. Immunocytochemistry showed that a fraction of 
AZA-treated cardiac pericytes exhibit -sacromeric actinin, cardiac 
myosin heavy chain, and nuclear GATA-4, but not cardiac troponin-
I, suggesting an immature phenotype. Immunohistochemistry 
and flow cytometry showed that cardiac pericytes natively express 
classic MSC markers, including CD44, CD73, CD90, and CD105. To 
investigate whether these cells possess multi-lineage mesodermal 
potential, cardiac pericytes were cultured in osteogenic, chondro-
genic, adipogenic, and skeletal myogenic conditions. Cardiac peri-
cytes exhibited robust osteo-, chondro-, and adipogenesis, but not 
skeletal myogenesis. No myotube formation or expression of fast 
skeletal myosin heavy chain was observed, suggesting tissue speci-
ficity of cardiac pericytes, distinct from pericytes of other origins, in 
myogenesis. Our results showed that human cardiac pericytes can 
be prospectively purified by FACS with a combination of selective 
cell lineage markers and possess mesodermal multipotency except 
skeletal myogenesis. Currently we are investigating the differential 
activation of myogenic genes in cardiac pericytes after induction 
as well as the engraftment and cardiomyocyte differentiation of 
transplanted GFP-labeled cardiac pericytes within the healthy and 
ischemic myocardium in immunodeficient mouse models.

Poster Board Number: T-2014

DIRECTED FORMATION OF BIOENGINEERED 
HUMAN MYOCARDIUM (BHM) FROM 
PLURIPOTENT STEM CELLS
Hudson, James E ., Tiburcy, Malte, Zimmermann, Wolfram-
Hubertus
Heart Research Center Goettingen, University of Medicine Goettingen, 
Goettingen, Germany

Bioengineered human myocardium (BHM) has a vast range of cur-
rent and potential applications including human developmental 
biology, pharmacological studies, disease modelling and regenera-
tive medicine. Ordinarily, human tissue engineered myocardium 

is created by firstly differentiating pluripotent stem cells into cardio-
myocytes and also deriving/isolating other required cell types (eg 
fibroblasts), and subsequently forming tissue. In this investigation 
we hypothesised that we could form the BHMs directly with undif-
ferentiated pluripotent stem cells and instructing the formation of 
myocardial muscle including all the required cell types. 
Methods and Results: We firstly developed a consistent differentia-
tion protocol capable of producing large numbers of cardiomyo-
cytes and stromal support cells/fibroblasts simultaneously. This 
was achieved using a staged and chemically defined protocol in 
2D (16 d). The resulting differentiation cultures (n = independent 
experiments) were then characterised using flow cytometry dem-
onstrating high yields of cardiomyocytes (α-actinin positive cells, 
28 ± 4 % SEM, n = 10), high yields of stromal cells characterised 
by α-smooth muscle actin (82 ± 6 % SEM) and collagen I (53 ± 5 % 
SEM) and low yields of remaining pluripotent stem cells (TRA-1-60/
OCT4 positive cells, 0.1 ± 0.05 % SEM). In addition, there were low 
levels of potentially contaminating cell types using qPCR (n = 3) 
for primitive endoderm (SOX17), pluripotent stem cells (OCT4), 
primitive mesodermal cells (MESP1) and neural cells (NEUROD1). 
We then tested our hypothesis by applying the protocol to undif-
ferentiated pluripotent stem cells in a collagen type 1 hydrogel, 
with the addition of mechanical loading to improve tissue maturity. 
Our hypothesis was confirmed and at the endpoint (23 d) the BHMs 
had a contractile force of 65 ± 15 SEM (n = 7, from 3 exp). The BHMs 
contained elongated cross-striated cardiomyocytes together with 
stromal cells as demonstrated in whole mount immuno-staining 
analysis. In addition, qPCR analysis revealed that the development 
of BHMs followed the temporal progression of known develop-
mental pathways, with very low levels of other contaminating cell 
types. This analysis also revealed the early and transient expression 
of markers for heart progenitor populations, including the primary 
heart field (TBX5), secondary heart field (ISL1) and the pro-epicardi-
al organ (GATA5). Flow cytometric analysis demonstrated that these 
constructs were comprised of mainly cardiomyocytes (α-actinin 
positive cells, 46 ± 5 % SEM, n = 9 from 3 exp) and stromal cells (30 
± 6 % SEM, α-smooth muscle actin positive cells and 4 ± 1 % SEM 
collagen I positive cells, n = 9 from 3 exp), with low yields of remain-
ing pluripotent stem cells (TRA-1-60/OCT4 positive cells, 0.03 ± 0.01 
% SEM, n = 4 from 3 exp). Conclusion: BHMs can be formed directly 
with undifferentiated pluripotent stem cells under “bio-instructing” 
conditions.

Poster Board Number: T-2015

PREDICTIVE TOXICOLOGY USING 
SPONTANEOUSLY CONTRACTING HUMAN IPSC 
DERIVED CARDIOMYOCYTES
Cromwell, Evan F .1, Sirenko, Oksana1, Hesley, Jayne2, Crittenden, 
Carole3, Gallant, Debra3, Anson, Blake4

1Research, Molecular Devices, Sunnyvale, CA, USA, 2Bioimaging, Molecular 
Devices, Sunnyvale, CA, USA, 3Drug Discovery, Molecular Devices, Sunnyvale, 
CA, USA, 4Research, Cellular Dynamics International, Madison, WI, USA

A large percentage of new drugs fail in clinical studies due to car-
diac toxicity. Therefore development of highly predicative in vitro 
assays suitable for high throughput screening (HTS) is extremely 
important for drug development. Human cardiomyocytes derived 
from stem cell sources can greatly accelerate the development of 
new chemical entities and improve drug safety by offering more 
clinically relevant cell-based models than those presently avail-
able. Induced pluripotent stem cell (iPSC) derived cardiomyocytes 
are attractive because they express ion channels and demonstrate 
spontaneous mechanical and electrical activity similar to native 
cardiac cells. They are also available in quantities required for drug 
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discovery and screening campaigns. We have developed a HTS 
compatible assay for testing toxicity and cardioprotective effects of 
drug candidates and developing drugs. Spontaneous contractions 
of iPSC derived cardiomyocytes (iCell Cardiomyocytes) in 96 or 384 
multiwell plates are measured using a Ca2+ sensitive fluorescent 
dye. Rapid changes in fluorescence intensity associated with each 
beat event, or “sparks”, are recorded using a fast kinetic whole plate 
imaging system (FLIPR Tetra System). Various parameters for each 
well of cardiomyocytes are automatically measured including beat 
frequency, average rise and decay times, average beat temporal 
duration, and irregularities in beat patterns. We have characterized 
a number of known compounds including b-adrenergic receptor 
agonists and antagonists, and ion channel blockers. We have used 
the method to determined IC50/EC50s of chronotropes (epineph-
rine, isoproterenol, propranonol, verapamil) and cardiotoxic com-
pounds (doxazosin, imatinib, antimycin A, terfenadine, cisapride, 
astemizole) and found good agreement with previously reported 
values. The combination of a robust cell model and fast simultane-
ous whole-plate measurement offers excellent assay precision and 
can be a valuable tool to predict cardio toxic effects earlier in the 
drug development process.

Poster Board Number: T-2016

ARRHYTHMIA MODEL IN HUMAN ES/IPS CELL 
DERIVED CARDIAC CELL MONOLAYER
Kadota, Shin, Minami, Itsunari, Agladze, Konstantin, Nakatsuji, 
Norio
Institute for Integrated Cell-Material Sciences, Kyoto University, Kyoto, Japan

Background: In order to advance stem cell research to the medical 
applications, it is crucially important to have as full knowledge of 
the differentiated tissue as possible. In our work, we study mono-
layers of human ES/iPS cell-derived cardiac tissue as a model sys-
tem for prediction of arrhythmogenesis. Methods: Cardiomyocytes 
were differentiated from human ES cell (KhES3) and iPS cell (253G1) 
for 3-4 weeks, dissociated by proteases and seeded as cell layers 
(12 mm-diameter). They were confirmed as electrical syncytium 
using optical mapping with Ca2+ sensitive dye (Fluo-4). Quantita-
tive real time polymerase chain reaction (PCR) and immunostain-
ing were used to analyze these monolayers. We measured relative 
gene expression levels compared to GAPDH at 2, 7, and 28 days 
after seeding. Results: Excitation wave propagation was detected 
in the cell monolayer from 2 to 28 days after seeding. Propagation 
wave velocity was dependent on the stimulation cycle length and 
lidocaine concentration. The mean wave velocity was 67.4± 9.7, 
44.0 ± 7.4, and 27.6 ± 2.7 mm/s when the lidocaine concentration 
was 0, 0.1, and 0.2 mM, respectively (n=7, 7 days after seeding, 
One-way ANOVA P=0.007). Reentrant (spiral) wave propagation 
was detected in the cell layers while applying high-frequency 
stimulation (n=25/77). The size of unexcitable spiral core increased 
depending on the concentration of E-4031 and nifekalant. There 
was significant difference of mean α-actinin positive area between 
the monolayer in which spiral wave was detected and the mono-
layer in which it could not be detected or disappeared easily (n=4 
for each, 64.6% vs 83.3%, t test P=0.01). With quantitative PCR, the 
expression of β-MHC, Cx43, and HERG-1b increased, but that of 
α-MHC and HCN4 decreased during the time course. Conclusions: 
We succeeded to create powerful tool to evaluate the arrhythmo-
genic potential of cardiac tissue derived from human ES/iPS cells. 
This human ES/iPS cell-derived cardiac tissue is useful for in vitro 
reentrant arrhythmia model and drug screening.

Poster Board Number: T-2017

ULTRA-RAPID METHODS TO DETERMINE 
TRANSGENE PLACEMENT AND CARDIAC 
POTENTIAL OF NEWLY DERIVED HUMAN INDUCED 
PLURIPOTENT STEM CELLS
Dambrot, Cheryl S .1, Braam, Stefan R.2, Davis, Richard P.2, 
Langenberg, Karin2, Varga, Eszter3, Freund, Christian M.A.H.2, van 
de Pas, Simone2, van Zijl, Lisanne4, Atsma, Douwe E.5, Mummery, 
Christine L.2
1Cardiology and Anatomy & Embryology, Leiden University Medical Center, 
Leiden, Netherlands, 2Anatomy and Embryology, Leiden University Medical 
Center, Leiden, Netherlands, 3Biotalentum Ltd, Godollo, Hungary, 4Molecular 
Cell Biology, Leiden University Medical Center, Leiden, Netherlands, 5Cardiology, 
Leiden University Medical Center, Leiden, Netherlands

Most reprogramming methods to generate human induced 
pluripotent stem cells (hiPSC) produce a large number of clones of 
which usually 2-3 are selected for further research. There are cur-
rently no rapid methods available to select particular clones with 
a limited number of inserts, integrated in genomic locations not 
critical to stem cell maintenance or differentiation. In addition, the 
clones of interest for further research will be those able to differen-
tiate efficiently into the lineage of choice. Furthermore significant 
line-to-line variability in differentiation capacity is observed among 
both human embryonic stem cells (hESC) and hiPSC lines which 
can have important consequences for the progress of research. 
To address these issues, we developed a novel combination of 
methods to make informed choices on which hiPSC clones to select 
for studies on genetic cardiac disease, based on lentiviral vector 
insert number and location, and cardiac differentiation potential, 
all of which were determined within 3 weeks after initial picking of 
putative clones. As an alternative to Southern blotting, we used the 
splinkerette PCR technique in combination with sequencing to de-
termine insert number and location of integrated reprogramming 
genes. Several lentivirally reprogrammed hiPSC clones (0.1-5 MOI) 
were tested and the outcomes were consistent with Southern blot 
results. The cardiac differentiation potential was determined using 
a new, fully defined monolayer differentiation protocol designed 
for use with early hiPSC colonies grown in mTeSR. This monolayer 
differentiation method resulted in beating cardiomyocytes within 
12 days. No optimization was required when tested on numerous 
clones of 8 independent hiPSC and hESC lines. Cardiac differentia-
tion efficiencies within clones ranged from 3 to 50%, as determined 
by intracellular FACS staining. This allowed cardiac potential to be 
determined on individual clones along with insert number and 
location information without the need to passage or scale up cul-
ture. In summary, we describe a fast and efficient method requiring 
minimal amounts of starting material for the identification of high 
quality hiPSC clones, based on number and location of integrated 
reprogramming genes and cardiac differentiation potential.

Poster Board Number: T-2018

DIFFERENTIATION OF CARDIOMYOCYTE 
PHENOTYPE FROM HUMAN DENTAL PULP STEM 
CELLS
Kozhuharova, Ana1, Yaegaki, Ken2, Ishkitiev, Nikolay2, Imai, Toshio1

1Dental Pulp Life, Nippon Dental University, Tokyo, Japan, 2Oral Health, Nippon 
Dental University, Tokyo, Japan

In recent years much effort is spent in attempts to cure cardiac 
diseases or improve such patients’ condition. A new branch of 
medicine, called regenerative medicine, focuses on embryonic or 
adult stem cells to repair damaged cardiac vascular tissue. However, 
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embryonic stem cell research still involves ethical issue and the usu-
al source for adult stem cells, bone marrow stem cells are generally 
difficult to isolate and expand in culture. As a possible alternative 
to using bone marrow stem cells, we investigated the use of dental 
pulp stem cells (DPSC) extracted from human permanent teeth. 
Tooth surface were cut around the cementoenamel junction and 
then cracked open to reveal the pulp chamber. The pulp tissue was 
separated from the crown and root and then digested in 3mg/ml 
collagenase type I. DPSC were seeded in flasks, magnetically sepa-
rated and only CD117 positive cells were used in the recent study. 
Cells were grown as monolayer in DMEM (Dulbecco’s Modified 
Eagle Medium) supplemented with 10% FBS (fetal bovine serum) at 
37°C and 5% CO2. Every four passages the CD117 positive fraction 
was separated magnetically. In order to differentiate DPSC into cells 
with characteristics of cardiomyocytes, we treated DPSC with the 
demethylating agent 5-azacytidine and two differentiation growth 
media - HM1 and HM1 (HM1: DMEM, 2%FBS, 20nM dexametha-
sone, 100μM L-ascorbic acid, 10ng/ml LIF (leukemia inhibitory fac-
tor); HM2: DMEM, 2%FBS, 20nM dexamethasone, 100μM L-ascorbic 
acid, 25ng/ml BMP-2 (bone morphogenetic protein 2), 50ng/ml 
bFGF (basic fibroblast growth factor), 2ng/ml IGF-I (insulin-like 
growth factor 1)). Flow cytometry test showed that concentra-
tions up to 10μM 5-azacytidine cannot induce significant levels 
of apoptisis in DPSC. Therefore, part of the DPSC were exposed to 
5μM 5-azacytidine for 24 hours one day after seeding, prior chang-
ing the media with HM1. After that all cells were grown in HM1 for 
three weeks followed by HM2 for another one to three weeks. After 
four to six weeks, cells changed their morphology and showed sev-
eral characteristics typical for cardiomyocytes. Immunocytochemi-
cal tests were positive for GATA-4 (GATA binding protein 4), Nkx-2.5 
(Nk2 transcription factor related locus 5), DES (desmin) and cTnT 
(cardiac Troponin T). Analysis with real time RT-PCR showed signifi-
cant increase in the expression of BMP-2, BMP-4 (bone morpho-
genetic proteins 2 and 4), BMPR1A (bone morphogenetic protein 
receptor type 1A), MEF2C (myocyte enhancer factor 2C), MYH7B 
(myosin heavy chain 7B), as well as SMAD1 and SMAD5 (SMAD fam-
ily members 1 and 5). All those transcription factors are associated 
with mature cardiomyocytes. Analysis of specific markers at the 
protein and mRNA levels demonstrated that cardiomyogenesis can 
be induced in dental pulp stem cells in certain growth conditions. 
Our novel approach of using teeth makes it possible to produce 
enough number of the cells for future transplantation studies. We 
are confident in its value for patients with cardiac problems.

Poster Board Number: T-2019

DEFINING CELL LINEAGE RELATIONSHIPS DURING 
HUMAN CARDIOGENESIS
Elliott, David1, Costa, Magdaline1, Koutsis, Katerina1, Ng, Elizabeth1, 
Lagerqvist, Ebba1, Haynes, John2, Pouton, Colin2, Braam, Stefan3, 
Davis, Richard3, Passier, Robert3, Mummery, Christine3, Elefanty, 
Andrew1, Stanley, Ed1

1MISCL, Monash University, Clayton, Australia, 2MIPS, Monash University, 
Clayton, Australia, 3Anatomy and Embryology, Leiden University Medical 
Centre, Leiden, Netherlands

NKX2-5 is expressed in the heart throughout life. We targeted 
sequences encoding green fluorescent protein (GFP) to the NKX2-5 
locus of human embryonic stem cells (hESCs). NKX2-5GFP/w hESCs 
facilitate quantification of cardiac differentiation and purification 
of hESC-derived committed cardiac progenitor cells (hESC-CPCs) 
and cardiomyocytes (hESC-CMs). Gene expression studies demon-
strated that NKX2-5+ hESC-CPCs and CMs constitute developmen-
tally distinct populations. Furthermore, clonal analysis showed that 
NKX2-5+ CPCs are capable of giving rise to the three major lineages 

in the heart, namely cardiomyocytes, smooth muscle and endothe-
lium. GFP+ CMs display an foetal-like action potentials, correlating 
with the gene expression profile. We have used NKX2-5+ cells to 
identify VCAM1 and SIRPA as novel cell surface markers expressed 
on cardiac lineages. Flow cytometric temporal profiling of these 
three markers suggests a progression from a multipotent SIRPA+ 
population to a myogenically committed NKX2-5+SIRPA+VCAM+ 
population. Triple positive cells are contractile and express markers 
of CMs, whereas NKX2-5+SIRPA+ cells also express endothelial and 
smooth muscle markers. In addition, cultured NKX2-5+SIRPA+ cells 
give rise to NKX2-5+SIRPA+VCAM1+ CMs. Furthermore, we have 
identified an NKX2-5+CD34+ cell population, which, when cultured, 
gives rise to endothelial cells. Therefore, these markers represent 
tools to investigate the molecular control of lineage specification 
during human cardiogenesis. NKX2-5 is likely to play a key role in 
the differentiation of hESC derived cardiac cells. In order to examine 
NKX2-5 function we generated hESCs in which both NKX2-5 alleles 
have been disrupted. Future studies will utilise our NKX2-5 allelic 
series to focus on the role of NKX2-5 in regulating cell lineage speci-
fication and differentiation in human heart development.

Poster Board Number: T-2020

HUMAN INDUCED PLURIPOTENT STEM CELL 
-BASED MODEL FOR CATECHOLAMINERGIC 
POLYMORPHIC VENTRICULAR TACHYCARDIA
Kujala, Kirsi1, Paavola, Jere2, Lahti, Anna1, Larsson, Kim1, Pekkanen-
Mattila, Mari1, Viitasalo, Matti3, Lahtinen, Annukka M.4, Toivonen, 
Lauri3, Kontula, Kimmo5, Swan, Heikki5, Laine, Mika3, Silvennoinen, 
Olli1, Aalto-Setälä, Katriina1

1Institute of Biomedical Technology, University of Tampere, Tampere, Finland, 
2Minerva Foundation Institute for Medical Research, Helsinki, Finland, 
3Department of Cardiology, Helsinki University Central Hospital, University 
of Helsinki, Helsinki, Finland, 4Research Program’s Unit, Molecular Medicine, 
University of Helsinki, Helsinki, Finland, 5Department of Medicine, University of 
Helsinki, Helsinki, Finland

Induced pluripotent stem cells (iPSC) can be generated by repro-
gramming differentiated cells into a pluripotent state, providing 
a way to study the pathophysiology of various genetic diseases. 
Catecholaminergic polymorphic ventricular tachycardia (CPVT) 
is an inherited cardiac disorder characterized by stress-induced 
ventricular tachycardia and risk of sudden death with a structur-
ally normal heart. Here we introduce a functional cell model for 
CPVT caused by a mutation in the cardiac ryanodine receptor 
(RyR2) gene. This mutation interferes with RyR2 function, leading 
to diastolic leak of calcium from the sarcoplasmic reticulum (SR). 
We investigated whether the electrophysiological characteristics 
of this mutation can be mimicked in vitro by using iPSC-derived 
human cardiomyocytes. Spontaneously beating cardiomyocytes 
were differentiated from iPSC lines derived from a CPVT patient 
carrying the P2328S mutation in RyR2 and from one healthy control 
donor. Calcium handling and electrophysiological properties were 
studied by comparing mutation-specific and control cardiomyo-
cytes by calcium imaging and patch-clamp techniques. We found 
substantial defects in electrical activity and calcium signaling in 
CPVT cardiomyocytes, presumably reflecting the cardiac pheno-
type observed in the patients. Catecholaminergic stress in CPVT 
cardiomyocytes led to various types of abnormal calcium transients 
and arrhythmias. CPVT cardiomyocytes displayed also a reduced SR 
calcium content, implicating leakage of calcium from the SR. Our 
cell model displayed aberrant calcium signaling consistent with 
well-known CPVT characteristics as well as abnormal electrophysi-
ological properties that have not been reported before. Thus, this 
cell model for CPVT provides a promising platform to study basic 
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pathology, to screen drugs safely, and to optimize drug therapy in a 
patient-specific manner.

Poster Board Number: T-2021

DIRECT CONVERSION OF HUMAN DERMAL 
FIBROBLASTS INTO CARDIOMYOCYTES USING 
RECOMBINANT TRANSDUCIBLE PROTEINS
Ghazizadeh, Zaniar1, Rassouli, Hassan2, Fonoudi, Hananeh1, 
Hosseini Salekdeh, Ghasem2, Aghdami, Nasser1

1Department of Stem Cells and Developmental Biology, Royan Institute for 
Stem Cell Biology and Technology, ACECR, Tehran, Iran, Islamic Republic of, 
2Department of Molecular Systems Biology, Royan Institute for Stem Cell Biology 
and Technology, ACECR, Tehran, Iran, Islamic Republic of

Although the transformation of differentiated cells to induced 
pluripotent stem cells (iPSCs), is a powerful approach, it has several 
limitations, including the low efficiency of the process and the 
necessity of forced expression of at least one pluripotent stem cell 
transcription factor. These methods involve the genomic integra-
tion of the transcription factor(s)’ genes and thus harbor the risk 
of mutagenesis and tumorogenicity. A recent report showed the 
successful and efficient generation of cardiomyocytes from murine 
embryonic fibroblasts by brief reactivation of reprogramming 
factors. This allows fibroblasts to enter an unstable intermediate 
“partial reprogramming” phase, after which the cells were directed 
toward cardiomyocytes. Although this protocol offers fast conver-
sion of fibroblasts to cardiomyocytes, there are still many risks 
associated with genomic integration of transcription factors’ genes. 
In addition, the direct conversion is only carried out on murine 
fibroblasts and the protocol`s effectiveness on human dermal fibro-
blasts is not evaluated yet. In the present study we treated human 
dermal fibroblasts (HDFs) with a combination of 6 proteins (includ-
ing Oct4, Klf4, Sox2, and c-Myc) conjugated with HIV TAT for 12 days 
in order to enter HDFs into a partially reprogrammed state. During 
the first 8 days, cells were treated with reprogramming media con-
taining protein mixture and 15% FBS and 5% knockout serum re-
placement (KO-SR), followed by a switch to 1% FBS and 14% KO-SR 
for 4 days. After this period, cells were treated with BMP4 (20 ng/ml) 
in a serum-free medium for additional 4 days followed by 3 days of 
Chir99021 (a GSK3 inhibitor) treatment. After this period cells were 
collected for real-time PCR analysis. Cells treated with recombinant 
proteins showed significantly higher expression of early-stage and 
late-stage cardiac markers such as GATA-4, Mef2C, NKX2.5, alpha 
Myosin Heavy Chain (α-MHC), Cardiac Troponin T (cTnT) and alpha 
cardiac actin, in comparison to HDFs that were only exposed to 
BMP4 growth factor. Results were confirmed with immunocyto-
chemistry for GATA-4, NKX2.5, cTnT and α-MHC. CONCLUSION. We 
have successfully generated cardiomyocytes from Human Dermal 
fibroblasts using recombinant cell-penetrating reprogramming 
proteins. This technique offers safe and fast generation of cardio-
myocytes for future applications in regenerative medicine as well 
as drug screening. Furthermore this novel tool might be a potential 
method for in vivo conversion of ischemia-triggered aggregation of 
fibroblasts into cardiomyocytes in infarcted heart.

Poster Board Number: T-2022

ENDOTHELIAL CELLS PROMOTE CARDIAC STEM 
CELL THERAPY USING MOUSE EMBRYONIC STEM 
CELL-DERIVED CARDIOMYOCYTES
Hsieh, Patrick C .1, Lee, Desy S.1, Wei, Erika I.2
1Clinical Medicine, Natl Cheng Kung Univ, Tainan City, Taiwan, 2Biomedical 
Sciences, Academia Sinica, Taipei City, Taiwan

To avoid undesired cell types when isolating embryonic stem cell 
(ESC)-derived cardiomyocytes (ESC-CMs), we used mouse ESCs 
stably transfected with a cardio-specific alpha-myosin heavy chain-
driven enhanced green fluorescence protein (EGFP) reporter. We 
further found that coculture with endothelial cells enhanced the 
maturation indexes of ESC-CMs, including cell size, axis alignment, 
sarcomere organization, contraction rate and the expression of the 
gap junction protein connexin-43, through direct cell-to-cell con-
tact. Here we examined whether co-transplantation of ES-CMs with 
endothelial cells had therapeutic effects using a mouse model of 
myocardial infarction. We found that cotransplantation with endo-
thelial cells, but not fibroblasts, improved ESC-CM cell engraftment 
following injection. Moreover, cotransplantation with endothelial 
cells significantly increased ESC-CM maturation, as indicated by 
increases in both cell alignment and size. We then used echocar-
diography to determine the left ventricular ejection fraction and 
the end-systolic and end-diastolic volumes of mice which under-
went experimental myocardial infarction followed with injection 
of saline, peptide nanofibers (NFs, as a cell carrier), ESC-CMs alone 
or along with endothelial cells or fibroblasts. At day 21, in infarcted 
hearts receiving NFs containing ESC-CMs plus endothelial cells 
improved ejection fraction (P < 0.05), decreased left ventricular 
end-systolic and end-diastolic volumes (P < 0.05) and reduced the 
infarct size of hearts (P < 0.05). Together, these results suggest that 
co-transplantation of endothelial cells with ESC-CMs promotes the 
maturation of ESC-CMs in vivo and improves cardiac cell therapy af-
ter myocardial infarction. Hence, the co-transplantation of ESC-CMs 
with endothelial cells may pave the way for future success in using 
stem cell therapy for cardiac regeneration.

Poster Board Number: T-2023

ABLATION OF THE HCN4 ION CHANNEL 
IN DIFFERENTIATING HUMAN INDUCED 
PLURIPOTENT STEM CELL-DERIVED 
CARDIOMYOCYTES VIA ZINC FINGER NUCLEASE 
MUTATION
Grove, Wesley D ., Dunn, David A., Lipke, Elizabeth A.
Chemical Engineering, Auburn University, Auburn, AL, USA

Cardiovascular disease remains a leading cause of death worldwide 
each year. Stem cell-derived cardiomyocytes hold great promise 
in tissue engineering for cardiac regeneration. However, current 
protocols for the differentiation of pluripotent stem cells toward 
cardiomyocyte lineages result in heterogeneous populations of 
cardiac cell types, in which spontaneous contraction is observed. 
Even among cardiomyocytes, atrial, ventricular, and pacemaker 
phenotypes are presents. Spontaneously depolarizing stem-cell de-
rived cardiomyocytes (SC-CMs) initiate contraction of surrounding 
cardiomyocytes. Control over electrical activity of differentiating 
SC-CMs, either by blocking spontaneous activity or by providing 
exogenous electrical stimulation, has been shown to reduce het-
erogeneity of resulting cell populations. Additionally, spontaneous 
pacemaker activity represents a potential risk for causing deadly ar-
rhythmias if SC-CMs are to be used clinically. The hyperpolarization-
activated cyclic nucleotide-gated 4 (HCN4) ion channel is known to 
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be partially responsible for initiating contraction in cardiac nodal 
tissue. This pacemaking activity, if present in ventricular tissues, 
might lead to undesired arrhythmias. We hypothesize that ablating 
the HCN4 gene in human induced pluripotent SC-CMs (hiPSC-CMs) 
will result in production of homogenous ventricular-type cell popu-
lations lacking spontaneous contractility. To accomplish this, zinc 
finger nucleases (ZFNs) represent a powerful and clinically-relevant 
technology capable of specifically targeting and abolishing gene 
expression. In this project four plasmid vectors (two dimeric pairs) 
harboring ZFNs, designed specifically for targeting exon one of the 
HCN4 gene, were constructed using recombinant DNA techniques. 
Each ZFN was electroporated into (IMR90)-1 hiPSCs. Colonies were 
screened for biallelic mutation of HCN4, lack of HCN4 protein 
expression, and propensity to differentiate into cardiomyocytes. 
We postulate that HCN4-/- cardiomyocytes will display a ventricular 
gene expression profile and electrophysiological phenotype, result-
ing in cell populations better suited for use in drug testing and in 
tissue engineering clinical applications for studying and treating 
several diverse forms of heart disease.

Poster Board Number: T-2024

ISOLATION AND CHARACTERIZATION OF MOUSE 
CARDIAC STEM CELLS AS GREEN FLUORESCENT 
PROTEIN-RETAINING CELLS
Kusumoto, Kenji, Ban-Sanzen, Noriko, Tsutsui, Ko, Nakano, Itsuko, 
Sekiguchi, Kiyotoshi
Institute for Protein Research, Osaka University, Suita, Japan

The heart contains a reservoir of stem and progenitor cells. Cardiac 
stem/progenitor cells have been characterized by the expression 
of cell surface markers such as Sca-1 and c-Kit or transcriptional 
activation of genes such as Isl-1 and Wt1. Alternatively, cardiac 
stem/progenitor cells can be defined as side population (SP) cells, 
which are characterized by their unique ability to efflux a DNA-
binding dye, e.g. Hoechst 33342. Despite these marker proteins 
and genes as well as functional definition, the origin and identity 
of cardiac stem cells remain only poorly understood. In this study, 
we aimed to identify and characterize cardiac stem/progenitor 
cells as “label-retaining cells (LRCs)”. Tissue stem cells prolifer-
ate infrequently and therefore the labels (typically BrdU), once 
incorporated into their DNA or nucleosomes, are retained for an 
extended period, while the labels incorporated into transit amplify-
ing cells become quickly diluted as the cells continue to proliferate. 
Given the difficulty to isolate BrdU-retaining cells without losing 
their viability, we employed GFP to fluorescently label slow-cycling 
cells by expressing histone H2B fused-GFP under the control of a 
tetracycline-responsive regulatory element (TRE). The TRE-H2BGFP 
transgenic mice (kindly provided by Dr. Elaine Fuchs) were crossed 
with the mice expressing reverse tetracycline transactivator driven 
by the ROSA26 promoter, yielding double transgenic mice that 
express GFP in a wide variety of cell types only when the mice 
are given doxycycline. The double transgenic mice were given 
doxycycline through mother’s drinking water for two weeks from 
E10.5 through P7 and chased for up to 12 weeks. GFP-labeled cells 
were detected ubiquitously in the heart just after the administra-
tion of doxycycline; however, the labeled cells were markedly 
decreased in number after six weeks of chase and were predomi-
nantly localized in the epicardium and near coronary vessels. To 
characterize the GFP-LRCs, the cells expressing GFP after six weeks 
of chase were sorted from whole cell suspension of the heart using 
a fluorescence-activated cell sorter. Cells expressing a high level 
of GFP comprised ~0.5% of whole dissociated cells. Quantitative 
RT-PCR analyses revealed that the GFP-retaining cells expressed 
high levels of epicardium-associated markers, i.e., podoplanin, 

Tbx18 and Wt1, indicating that a majority of GFP-retaining cells are 
derived from the epicardium. GFP-retaining cells also expressed a 
panel of cardiac stem/progenitor markers including Sca-1, c-Kit and 
GATA4, the expression levels of which were equal to or higher than 
those of SP cells isolated from the adult heart. These results, taken 
together, indicate that the GFP-retaining cells we isolated represent 
a major population of cardiac stem/progenitor cells residing in the 
epicardium and are therefore a promising source for functional 
characterization of cardiac stem/progenitor cells in myocardial 
development and regeneration.

Poster Board Number: T-2025

TOWARDS THE LABEL-FREE PURIFICATION OF 
STEM CELL-DERIVED CARDIOMYOCYTES USING 
SECOND HARMONIC GENERATION
Awasthi, Samir1, Matthews, Dennis L.2, Li, Ronald A.3, 
Chiamvimonvat, Nipavan4, Lieu, Deborah K.4, Chan, James W.5
1Biomedical Engineering, UC Davis, Davis, CA, USA, 2NSF Center for Biophotonics 
Science & Technology, UC Davis, Sacramento, CA, USA, 3Cardiology, Mount Sinai 
School of Medicine, New York, NY, USA, 4Internal Medicine, UC Davis, Davis, CA, 
USA, 5Pathology and Laboratory Medicine, UC Davis, Sacramento, CA, USA

In the translation of regenerative cardiology from bench to bedside, 
the development of a label-free, sensitive method for analyzing, 
counting and sorting viable human pluripotent stem cell-derived 
cardiomyocytes (PSC-CMs) of varied maturity is an important step 
yet to be taken. In order to use PSC-CMs for transplantation-based 
regenerative therapies or for engineering cardiac tissue for in vivo 
use, one must be able to control the phenotype, number and purity 
of CMs used so that reproducible and clinically acceptable tissue 
properties are achieved. We have taken the first steps towards real-
izing a label-free PSC-CM sorting methodology by utilizing second 
harmonic generation (SHG), a nonlinear optical phenomenon that 
occurs in the rod domains of sarcomeric myosin. PSC-CMs have a 
strong capacity to generate the SH signal, while undifferentiated 
stem cells do not. SHG intensity, when integrated over entire cell 
volumes, is strongly dependent on the development of sarcomere 
architecture in PSC-CMs. The effect was observed in PSC-CMs 
from the same differentiation day that were re-plated for varying 
lengths of time, as well as in suspension PSC-CMs fixed at differ-
ent differentiation time points. Additionally, a PSC-CM’s capacity 
for SHG is retained even after single cells have been retained in 
suspension for two hours. The potential specificity of using SHG to 
identify PSC-CMs is demonstrated to be > 97%. Furthermore, it is 
shown that other cells that arise in a typical cardiac-directed stem 
cell differentiation protocol, including smooth muscle cells, do not 
generate SH signals. Based on our observations thus far, we have 
started to develop a flow cytometer based on SHG by integrating 
an appropriate optical scheme with microfluidic devices in order to 
obtain enriched, pure populations of PSC-CMs in a label-free, non-
genetic manner.

Poster Board Number: T-2026

A NOVEL CARDIAC ex vIvo CULTURE SYSTEM 
REVEALED THE ELONGATION OF CELL CYCLE 
PHASES IN CARDIOMYOCYTES DURING 
DEVELOPMENT
Hashimoto, Hisayuki1, Yuasa, Shinsuke1, Tabata, Hidenori2, 
Nakajima, Kazunori2, Fukuda, Keiichi1

1Department of Cardiology, Keio University School of Medicine, Tokyo, Japan, 
2Department of Anatomy, Keio University School of Medicine, Tokyo, Japan

Background: Although cardiomyocyte cell cycle regulatory mecha-
nisms in molecular medicine have been studied, little is known 
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about the spatial and temporal patterns of cardiomyocyte cell cycle 
progression in development. One major reason is that prior meth-
ods in cell cycle analysis mostly need sample fixation. By interlock-
ing fluorescent probes with antiphase oscillating proteins that mark 
cell-cycle transitions, novel technique “Fucci” (fluorescent ubiquiti-
nation-based cell cycle indicator) effectively labeled individual G1 
phase nuclei red, S/G2/M phase green and G1 /S transition phase 
yellow in living cells. Therefore Fucci is an useful tool to evaluate 
native cardiomyocyte cell-cycle, but to our knowledge, there are no 
standard protocols of live imaging in ex vivo heart model. The pur-
pose of our study was to establish an cardiac ex vivo culture system 
in order to investigate the native cell-cycle dynamics in cardiomyo-
cytes by applying Fucci. Methods and Results: We first confirmed 
that Fucci probes effectively highlight the cell cycle in cardiomyo-
cytes. Cardiomyocytes in Fucci-expressing embryos at E18.5 (E0 = 
the day of plug) were immunostained for PCNA and PHH3, which 
are known as classical markers of S and M phase respectively. Both 
PCNA and phosphohistoneH3 positive cardiomyoctes were also 
Fucci green positive. On the other hand, Fucci red positive cardio-
myocytes did not show signals of PCNA or phosphohistoneH3. 
Compared with classical methods, these results support that Fucci 
probes effectively highlight the cell cycle phases in cardiomyocytes. 
Next, we examined cardiomyocytes of Fucci-expressing transgenic 
mice during development. Fucci probes indicated that the S/G2/M 
phase cardiomyocyte population decrease during development 
(19.0% ± 5.3% at E11.5, 2.5% ± 1.0% at post natal day1). We also 
report that the compact layer has a higher population of S/G2/M 
phase cardiomyocytes than the trabecular layer in early develop-
ment (E11.5 compact layer; 56.1% ± 9.9%, trabecular layer; 20.5% 
± 3.3%). These consistent findings also strongly support Fucci as a 
novel method to analyze cardiomyocyte cell cycle. For establishing 
an ex vivo culture system, embryos and neonates were anesthe-
tized by hypothermia, and the heart was transferred to liquefied 
low melting agarose gel immediately. On an ice bedded condition, 
cardiac slices (200µm-300µm) were made horizontally, and cell 
cycle transition was examined by 5-ethynyl-20-deoxyuridine (EdU) 
staining for 24 hours. The numbers of Edu positive cardiomyocytes 
showed that our method successfully replicated the in vivo cell 
cycle transition in our ex vivo culture system (ex vivo 27.4% ± 5.4%, 
in vivo 29.1% ± 8.9%). Finally we analyzed cardiomyocyte cell cycle 
dynamics applying the ex vivo culture method to Fucci-expressing 
transgenic mice. Live imaging visualized the cell cycle progression 
of cardiomyocytes and we assessed the length of S/G2/M phase 
in cardiomyocytes. Interestingly, S/G2/M phase length in cardio-
myoctyes elongated during development (E14.5; 11.4 h ± 1.3 h, 
post natal day 1; 14.8 h ±1.5h). Thus, we succeeded in establishing 
an cardiac ex vivo culture system and by applying new technique 
Fucci, we elucidated the native cell-cycle dynamics in cardiomyo-
cytes. The elongation of S/G2/M phase in cardiomyocytes could be 
a sign of maturation during development, and further analysis will 
lead us to a new approach for investigation of cardiac stem cells.

Poster Board Number: T-2027

NOVEL CHEMICALS POTENTLY INDUCING 
CARDIOMYOCYTES FROM VARIOUS PROGENITOR 
POPULATIONS
Fukushima, Hiroyuki, Yamashita, Jun
Department of Cell Growth and Differentiation, Center for iPS Cell Research and 
Application, Kyoto University, kyoto, Japan

Embryonic stem cells (ESCs) and induced pluripotent stem cells 
(iPSCs) are promising cell sources for cardiac regenerative medicine. 
Previously, we established a 2-dimentional culture-based sequen-
tial cardiovascular differentiation system from mouse ESC/iPSCs. 

This method is amenable to assess differentiation efficiencies at 
each differentiation stage (undifferentiated ESC/iPSCs, mesoderms, 
cardiac progenitors, cardiomyocytes). Recently, chemical biological 
approaches are starting to have an increasingly important role in 
stem cell biology and regenerative medicine. Some small mol-
ecules can efficiently regulate cell fate or modulate cell reprogram-
ming. We reported that an immunosuppressant, cyclosporin-A, 
showed a novel potent cardiogenic effect specifically acting on Flk-
1 positive mesoderm cells to increase cardiomyocytes by 10 times. 
We recently established a high-throughput screening (HTS) based 
on our ESC cardiovascular differentiation system and chemical 
approach. Using this HTS of co-culturing mouse ES cells that carry 
α-myosin heavy chain promoter-driven EGFP gene with OP9 mouse 
bone marrow-derived stroma cells, we can accurately and effi-
ciently identify chemicals promoting cardiomyocyte differentiation 
from Flk-1 positive mesoderm. Here we report that we successfully 
discovered several cardiomyocyte differentiation chemicals (CDCs) 
from chemical libraries. In a natural chemical library derived from 
marine invertebrates, we identified a couple of natural chemicals 
(nCDC). Particularly, nCDC1 showed potent cardiomyocyte induc-
tion at nanogram/milliliter (ng/ml) level. This active concentration 
(2 ng/ml) was 1000 times lower than cyclosporin-A. And nCDC1 
increased cardiomyocyte percentage and cell number that ap-
peared from Flk-1 positive mesoderm cells approximately 20 times 
more than control. Next, we examined direct effect of nCDC1 on 
Flk-1 positive mesodermal cells and ES cell-derived cardiac progeni-
tor cells, Flk1+/CXCR4+/VE-cadherin− (FCV) cells. nCDC1 potently 
induced cardiomyocytes from Flk-1+ cells and FCV cells even in 
the absence with OP9 stromal cells. We further examined effects 
of nCDC1 on a somatic cardiac progenitor population, cardiac 
side population (CSP) cells. nCDC1 induced differentiation of rat 
neonate CSP cells into cariomyocytes. These results showed nCDC1 
induced cardiomyogenesis from mesodermal cells, cardiac progeni-
tor cells derived from both ES/iPS cells and cardiac tissue. These 
findings would provide a clue for cardiomyocyte differentiation 
mechanisms and offer novel cardiac regenerative strategies.

Poster Board Number: T-2028

GENERATION OF CARDIOMYOCYTE-LIKE CELLS 
FROM NONMYOCYTES BY DEFINED FACTORS In 
vItro AND VIVO
Ieda, Masaki1, Inagawa, Kohei1, Wada, Rie1, Muraoka, Naoto1, 
Miyamoto, Kazuto1, Yamakawa, Hiroyuki1, Sadahiro, Taketaro1, Umei, 
Tomohiko1, Fukuda, Keiichi2

1Department of Clinical and Molecular Cardiovascular Research, Keio University 
School of Medicine, Tokyo, Japan, 2Cardiology, Keio University School of 
Medicine, Tokyo, Japan

Cardiomyocytes are terminally differentiated cells and adult hearts 
have very limited regenerative capacity. Regenerative medicine 
using iPS cell-derived cardiomyocytes is an attractive therapy but 
still refinement is needed before clinical application. We recently 
found that mouse cardiac fibroblasts can be directly converted into 
cardiomyocyte-like cells by introduction of three cardiac-specific 
transcription factors, Gata4, Mef2c, and Tbx5 (GMT). We have now 
investigated whether direct injection of cardiac reprogramming 
factors into mouse hearts after myocardial infarction can convert 
endogenous cardiac fibroblasts into cardiomyocytes. Retroviral 
vectors containing cardiac reprogramming factors were used for 
gene therapy after coronary artery ligation. We found that GMT 
treatment induced cardiac gene upregulation and cardiac marker 
expression in fibroblasts. However, the induced cardiomyocytes by 
GMT did not have clear sarcomeric structures. Next, we screened 
additional cardiac reprogramming factors in human fibroblasts 
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and found that addition of two factors to GMT enhanced cardiac 
generation and maturation. We next used 5 factors (GMT plus two 
factors) for in vivo reprogramming and found that the induced car-
diomyocytes got mature and exhibited clear sarcomeric structures. 
These results indicate that endogenous cardiac fibroblasts can be 
a cell source for new cardiomyocytes by local delivery of defined 
factors, but modification of reprogramming factors may be needed 
to enhance cardiomyocyte generation.

Poster Board Number: T-2029

A CERTAIN MICRORNA SPECIES INDUCE CELL 
CYCLE PROGRESSION AND MITOTIC DIVISION IN 
NEONATAL AND ADULT RAT CARDIOMYOCYTES .
Goto, Kazumichi, Kawashima, Kayoko, Takagi, Hiromitsu, Hidaka, 
Toshinori, Koshimizu, Uichi
ASUBIO PHARMA CO., LTD., Kobe, Japan

Background: Mammalian cardiomyocytes withdraw from the cell 
cycle during postnatal development, which significantly limits the 
capacity of the adult mammalian heart to regenerate after injury. 
Therefore, proliferation of cardiomyocytes is promising strategy 
for treatment of heart disease, such as myocardial infarction. 
MicroRNAs are a short, non-coding, single stranded RNA that are 
21-25 nucleotides in length and involve in the balance of a variety 
of developmental events, such as proliferation and differentia-
tion, in many types of cells. Objective: To identify microRNAs that 
can induce proliferation of cardiomyocytes. Results: We screened 
a library of human microRNAs in primary culture of neonatal rat 
cardiomyocytes using BrdU incorporation assay. We successfully 
discovered two microRNAs, miR-148a and miR-152, of which seed 
sequences are identical, showed the highest induction of BrdU 
incorporation. Forced expression of miR-148a/152 in cardiomyo-
cytes caused significantly higher percentage of Ki-67 positive cells 
(16.9±3.9%, 46.5±5.2%, 48.3±8.0% in control, miR-148a and miR-
152-treated cells, respectively) and phospho-histone H3 positive 
cells (3.3±0.5%, 8.1±1.0%, 8.9±1.7% in control, miR-148a and miR-
152-treated cells, respectively) at 48h after microRNA treatment, 
which indicates cell cycle reentry and mitosis can be proceeded in 
cardiomyocytes. Subsequently, in order to determine whether miR-
148a/152 can induce cell cycle progression in vivo, we injected the 
adenoviruses harboring miR148a/152 into the left ventricle of the 
adult rat hearts. miR-148a/152 showed the remarkable expression 
of Ki-67 positive cardiomyocytes 4 days after infection (0.84±0.36%, 
4.15±0.75%, 2.65±0.64% in control, miR-148a and miR-152-treated 
hearts, respectively. Conclusion: miR-148a/152 can induce cell cycle 
progression and mitosis in post-mitotic cardiomyocytes. Our results 
provide new insights into the development of therapeutic strate-
gies for treatment of heart disease by induction of cardiomyocyte 
proliferation.

Poster Board Number: T-2030

FETAL EPIGENETIC MODIFIERS STIMULATE 
CARDIOMYOCYTE REGENERATION AND PROTECT 
FIBROSIS IN MAMMALIAN/AMPHIBIAN MODELS .
Koshiba-Takeuchi, Kazuko1, Nakamura, Ryo1, Sasano, Tetsuo2, 
Hotta, Akitsu3, Tsukahara, Yuko1, Yamada, Sawaka1, Kojima, Mizuyo1, 
Furukawa, Tetsushi1, Olson, Eric4, Sadek, Hesham5, Takeuchi, Jun K.1
1Institute of Molecular and Cellular Biosciences, the University of Tokyo, Tokyo, 
Japan, 2Tokyo Medical and Dental University, Tokyo, Japan, 3CiRA, Kyoto 
University, Kyoto, Japan, 4Genetics and Development Integrative Biology, UT 
Southwestern Medical Center, Dallas, TX, USA, 5Genetics and Development, UT 
Southwestern Medical Center, Dallas, TX, USA

Adult fishes and amphibians have high potential for heart regen-
eration, but major mammailans’ model, mice/rat lose their potential 
by 7~10 days after birth. To understand this plasticity, we focused 
on several epigenetic factors which have unique expression pat-
terns both in embryogenesis and in cardiac regeneration. SWI/
SNF-cardiac BAF type chromatin remodeling factors and histone 
regulators were strongly up-regulated within 12 hours after resec-
tion of ventricle heart in neonatal mice and axolotl, and keep these 
expression for one week during regeneration. Whereas in adult 
rodents, no-expression of BAFs is disrupted within postnatal 10 
days, indicating that they act as early response factors during heart 
regeneration and the most important key factors for regeneration 
in amphibian as well as in neonatal mice. Stable expression of BAFs 
in adult heart (BAF-TG) prevented fibrosis in myocardial infarction 
(MI) experiments and led to regenerate their lost parts of heart by 
new cardiomyocytes, keeping heart function healthy. Suprisingly, in 
vivo ChIP and ChIP-seq analyses showed that the major cardiac con-
tracted genes’ promoters of cTnnt2, Myl7, Nppa, were still opened 
in BAF-TG adult mice and sevaral fetal cardiac gene were activated 
in the presence of SWI/SNF-BAFs. In addition, we screened out 
repressors for SWI/SNF-BAF, suggesting that these factors controls 
cardiomyocyte maturation and reduction of regenerative plas-
titcity. These data suggest that combination of active/repressive 
chromatin modifiyers are necessary to stimulate/lose the plasticity 
of regenerative response and keep early cardiac gene programs in 
mammal/amphibian heart regeneration.

Poster Board Number: T-2031

FUNCTIONAL CHARACTERIZATION OF STEM 
CELL-DERIVED CARDIOMYOCYTES USING AN 
AUTOMATED PATCH CLAMP SYSTEM
Yang, Iris, Chen, Yen-Wen, Costantin, James, Jiang, Xin
Molecular Devices, LLC, Sunnyvale, CA, USA

The development of automated electrophysiology instruments 
in the past decade has revolutionized ion channel drug discovery 
and safety pharmacology by greatly increasing the throughput 
of patch clamp assays. This development enables pharmaceutical 
and biotechnological companies to employ direct electrophysi-
ological determination of compound activity on ion channels, with 
much larger numbers of compounds, and at earlier stages of the 
drug discovery and development process. However, automated 
electrophysiology assays require large quantity of highly homoge-
neous cells, which often limits the application of current systems to 
recording from recombinant cell lines stably transfected with ion 
channel of interest, rather than primary cell preparations that are 
more physiologically relevant. As a step forward, recent advances 
in stem cell research have shown great promise in providing stem 
cell-derived human cells, of all types and in sufficient quantity, for 
preclinical studies. In this study we attempt to address the growing 
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interest to combine the stem cell technology and high-throughput 
automated electrophysiology for ion channel drug development 
and safety assessment. Specifically, we analyzed the electrophysi-
ological properties of stem-cell derived cardiomyocytes using an 
automated patch clamp system, in both voltage clamp and current 
clamp mode. The ability to record action potentials and to also 
study multiple native ion channel targets from the same cell has 
significantly increased the sophistication of experimentation. The 
electrophysiological data is also comparable to that obtained using 
conventional patch clamp recordings. In conclusion, the combina-
tion of stem cell derived- cardiomyocytes with an automated patch 
clamp system offers a powerful assay platform not only for faster 
assessment of compound efficacy but also for safety profiling of 
lead compounds in a more biologically relevant system.

Poster Board Number: T-2032

ES AND IPS CELL DERIVED CARDIOMYOCYTES 
IN CARDIOVASCULAR DRUG DISCOVERY,SAFETY 
PHARMACOLOGY AND AS DIESEASE MODELS IN 
CARDIAC DRUG DEVELOPMENT
Meyer, Thomas
Multi Channel Systems MCS GmbH, Reutlingen, Germany

Drug induced arrhythmia of the torsade des pointes types has been 
the reason for the denial of approval of novel drug candidates. The 
aim of cardiac safety pharmacology is to detect undesirable phar-
macodynamic drug effects within and above the therapeutic range. 
A special focus is on the identification of potential arrhythmogenic 
effects within the drug discovery chain. Areas covered: Here, the 
authors discuss the relevance of induced pluripotent stem (iPS) 
cell derived cardiomyocytes for safety pharmacology. The technol-
ogy of obtaining functional cardiomyocytes from somatic cells of 
healthy donors and patients with inherited diseases is the basis for 
diverse disease models in multi-level safety pharmacology screen-
ing. Here we compare the properties of iPS cell derived cardio-
myocytes, ES cell derived cardiomyocytes with a non mammalian 
primary cardiomyocyte based assay and heterologous expression 
systems. We compare results from cardiac tissue recordings and 
Langendorff hearts with our datasets obtained from a variety of 
stem cell derived cardiomyocytes for a panel of reference com-
pounds. The data presented do not just focus on prolongation of 
the ventricular action potential or the QT interval in the ECG, but 
also include an analysis of pro-arrhythmic events.

Poster Board Number: T-2033

NOTCH1 REGULATES CARDIOVASCULAR 
PROGENITOR DIFFERENTIATION
Andersen, peter, Kwon, Chulan
Division of Cardiology, Johns Hopkins University, Baltimore, MD, USA

Cellular decision making of self-renewal or differentiation arises 
from integration of intrinsic and extrinsic signals. Notch is an 
evolutionarily conserved transmembrane protein with critical roles 
in numerous cell-fate decisions. The Notch pathway is prominent 
among those known to regulate stem and progenitor development 
in multicellular organisms from flies to vertebrates. We recently 
showed in mice that conditional knockout of Notch1 in cardiovas-
cular progenitor cells (CPCs) leads to a marked expansion of CPCs, 
but causes early embryonic lethality due to cardiac morphogenetic 
defects, making it difficult to address the fate and cell-autonomous 
role of Notch1. To overcome this problem, we have derived embry-
onic stem (ES) cells from Notch1-conditional mutant embryos with 
fluorescent markers. We have used these ES cells to study CPC-au-

tonomous role of Notch1 in cardiac differentiation and discovered 
a critical role of Notch signaling for the lineage-specific differentia-
tion of CPCs.

Poster Board Number: T-2034

DE-DIFFERENTIATED FAT AS A CELL SOURCE FOR 
CARDIOVASCULAR TISSUE ENGINEERING
Hagvall, Sepideh H .1, Jumabay, Medet2, Jordan, Maria C.3, Roos, 
Kenneth P.3, Bostrom, Kristina2, Shemin, Richard J.1
1Department of Surgery, Division of Cardiothoracic Surgery, UCLA, David Geffen 
Sch of Medicine, Los Angeles, CA, USA, 2Department of Medicine, Division 
of Cardiology, UCLA, David Geffen Sch of Medicine, Los Angeles, CA, USA, 
3Department of Physiology, UCLA, David Geffen Sch of Medicine, Los Angeles, 
CA, USA

The source and availability of the cells for tissue engineering (TE) is 
critical. Ideally, the cells used for TE should be autologous and have 
the capacity to proliferate and differentiate in vitro, in a manner 
that can be reproducibly controlled. Although progress has been 
made towards differentiating embryonic stem cells as well as iPS 
cells to specific cell lineages, the efficiency is often poor and the 
number of cells generated is not efficient for therapeutic applica-
tion. In the search for an ideal cell source for cardiac repair, we 
propose to study whether pluripotent adipocyte-derived mesen-
chymal stem cells, which we refer to as de-differentiated fat (DFAT) 
cells, can be a potential cell source for cardiovascular TE. Materials 
and Methods: Mouse DFAT cells were isolated in large numbers 
from fresh subcutaneous fat and cultured in DMEM supplemented 
with 20% fetal bovine serum and 0.5% of antibiotic-antimycotic 
solution as describes before. C57BL6/J mice, 25-30 grams, were 
subjected to experimental myocardial infarction (MI) and assigned 
to one of the following groups: 1) DFAT cells in DMEM supple-
mented with 1% Methylcellulose, 2) DMEM supplemented with 1% 
Methylcellulose (control), 3) DMEM alone (control), and 4) sham. 
The left anterior descending artery (LAD) was permanently ligated 
proximally with a suture. After the LAD ligation, once the heart rate 
stabilized, a cocktail of 500,000 cells in 10 μl DMEM supplemented 
with 1% Methylcellulose, or for controls without cells, were injected 
into the border zone of the infarcted area. Successful ligation was 
confirmed by decreased myocardial ejection fraction from ~70% 
before and 40-50% after ligation as measured by echocardiogra-
phy. MI was further confirmed by the presence of collagen-rich 
infracted areas in Masson’s trichrome-stained heart sections. 
Preliminary results: It has been shown that DFAT cells develop 
networks of beating cardiomyocyte (CM)-like cells after 3 weeks 
in culture. These cells express cardiac-specific markers such as 
Nkx-2.5, troponin C and connexin 43. Intracellular Ca2+ transients, 
action potentials, and contractions are observed in these networks. 
In addition, the DFAT cells have the capacity to undergo smooth 
muscle (expressing SM-actin, caldesmon, calponin and SM-myosin) 
and endothelial cell differentiation (expressing CD31 and CD144), 
which contract in response to carbamoylcholine chloride and form 
tube structures, respectively. Our preliminary results from injec-
tion of GFP-DFAT cells into the MI area in mice show the presence 
of the cells in the vascular structures and the heart muscle in the 
infarct zone up to 8 weeks post MI. This suggests that DFAT cells 
may support the formation of new vessels and cardiac cells in vivo. 
Our preliminary data from left ventricular catheterizations indicate 
an improved cardiac contractility and relaxation up to 8 weeks 
post MI, as compared to controls. However, additional studies are 
required to assess whether the DFAT cells had a beneficial effect on 
the myocardial function. Our expectation from this study is that the 
results will contribute to improve cardiac function in mouse models 
of cardiac disease and ultimately in patients. Our findings, will lead 
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to new strategies to propagate the desired cell population on a 
large scale, essential for further development of stem cell based 
therapies.

Poster Board Number: T-2035

MOUSE MESENCHYMAL STEM CELLS DERIVED 
FROM INDUCED PLURIPOTENT STEM CELLS 
DEMONSTRATED MYOCARDIOGENESIS 
POTENTIAL
Chow, Yen Yen, Liao, Song yan, Zhang, Yue lin, Lian, Qi zhou, Tse, 
Hung Fat
Medicine, The University of Hong Kong, Hong Kong, Hong Kong

Introduction : Aging adult donors-derived mesenchymal stem cells 
(MSCs) are functionally impaired in cardiac regeneration. Although 
MSCs derived from early embryonic stage such as embryonic stem 
cells or induced pluripotent stem cells (iPSCs) have great potential 
of proliferation and differentiation in previous studies, therapeutic 
capacity of mouse MSCs derived from iPSCs remains elusive. This 
study is therefore aimed to derive and isolate mouse MSCs from iP-
SCs for myocardiogenesis potential study in experimental myocar-
dial infarction models. Methods : Mesenchymal-like stem cells were 
isolated from mouse iPSCs by removing feeder cells and leukemia 
inhibitory factor (LIF). MSCs were enriched by conditioned medium 
with basic fibroblast growth factor (FGF2) and epidermal growth 
factor (EGF) supplements before phenotypical characterization of 
MSCs by flow cytometry, utilizing phycoerythrin (PE)- conjugated 
antibodies against CD34, CD44, CD73, CD90, CD133, Oct4 and 
TRA-1-60. Multipotent differentiation studies of MSCs, including 
adipogenesis, osteogenesis and chondrogenesis have been carried 
out. Purified MSCs were further engaged to a recombinant cocktail 
formulated with transforming growth factor-beta 1, bone morpho-
genetic protein-4, activin A, retinoic acid, insulin-like growth fac-
tor-1, fibroblast growth factor-2, alpha-thrombin, and interleukin-6. 
Derived cardiopoietic mouse MSCs were transplanted into myocar-
dial infracted murine model. Results : The iPSC derived cells were 
negative for hematopoietic markers CD34 and CD133, pluripotency 
markers Oct4 and TRA-1-60, while being positive for mesenchymal 
markers, CD44, CD73 and CD90. These cells were further induced 
into osteocytes and chondrocytes under differentiation condi-
tioned medium. High expression of homeobox transcription factor 
Nkx 2.5, ventricular myosin light chain MLC-2V, and sarcomeric 
alpha-actinin were observed in cardiopoietic mouse MSCs. Conclu-
sion : Mouse iPSCs derived MSCs demonstrated myocardiogenesis 
potential induced by a recombinant cocktail of growth factors. They 
hold potential capacity to attenuate ischemic cardiomyopathy.

Poster Board Number: T-2036

COMPREHENSIVE SCREENING OF CELL-SELECTIVE 
PEPTIDES AND ITS APPLICABILITY TO VASCULAR 
IMPLANT SURFACE MODIFICATION
Kanie, Kei1, Owaki, Junki2, Narita, Yuji3, Kuwabara, Fumiaki3, Satake, 
Makoto4, Zhao, Yingzi2, Honda, Hiroyuki2, Kato, Ryuji1

1Graduate School of Pharmaceutical Sciences, Nagoya University, Nagoya, 
Japan, 2Graduate School of Engineering, Nagoya University, Nagoya, Japan, 
3Nagoya University School of Medicine, Nagoya, Japan, 4Teijin Limited, Tokyo, 
Japan

To reduce risks in long-term impolants, especially with vascular 
implants, tissue engineering technology to design effective scaf-
fold property for managing proper regeneration of surrounding 
cells is important. The design strategies of the medical implant 
surface had been mainly focused to provide inhibitory effect on 
cell adhesion and growths. However, since such inhibitory effect on 

cells is against the regeneration process, those implants designed 
with inhibitory function have not yet achieved to eliminate risks of 
side-effects. To breakthrough such limitations of medical implant 
surface design, our natural regenerative mechanism has a great 
potential to be investigated. Etracellular matrix (ECM) is one of the 
most effective biomaterials to enhance the cellular regeneration. 
In spite of their promising effect, ECM itself is difficult for industrial 
production with stable and safe product quality. Animal-drived 
pathogenic risks are one of the main considerations. To mimic 
the function of ECM as a regeneration enhancing material, taken 
together with the feasibility of industrial production, we have 
been investigating short peptides that provide cell-selectivity as a 
scaffold modification biomaterial. By combining in silico peptide 
screening algorithms and high throughput peptide array-based cell 
assay technique, we have reported some clusters of short peptides 
that can selectively control the adhesion of different types of cells. 
Compared to ligand-type peptides, our proposing cell selective 
peptides modifies the implant material surface by their property. 
In other words, such peptides are the candidate blocks to interpret 
the properties of ECMs, and to be replaced by analogue molecules 
that can be more effective to be manufactured as implant material. 
We here show the effective screening strategies and results of such 
cell-selective peptides, and its applicability to madical implants 
by in vivo study of artificial vessel. We especially focus on conrol-
ing the selectivity of cells that critically affect the vascular implant 
sustainability, such as endothelial cells, smooth muscle cells, and 
mesenchymal stem cells.

Poster Board Number: T-2037

INDUCTION OF EPICARDIAL PROGENITOR CELL 
PROLIFERATION AS A REGENERATIVE MEDICINE 
APPROACH FOR ENDOGENOUS CARDIAC 
REGENERATION AND REPAIR
Drowley, Lauren1, Goumans, Marie-Jose2, Isherwood, Beverley1, 
Sjoquist, Per-Ove3, Wang, Qing-Dong3

1AstraZeneca, Macclesfield, United Kingdom, 2Leiden University, Leiden, 
Netherlands, 3AstraZeneca, Molndal, Sweden

Post-myocardial infarction cardiac dysfunction and heart failure 
remain a medical challenge as current therapies do not address 
the fundamental pathology, i.e. loss of functional cardiomyocytes. 
Our goal is to identify and develop a phenotypic screening assay 
for small or large molecules that enhance endogenous regenera-
tive capacity, leading to efficient restoration of cardiac function 
post-myocardial infarction. Epicardial progenitor cells have been 
shown to play a major role in both heart development and repair 
of the myocardium. They are activated, although insufficiently, in 
adult hearts after injury and undergo an epithelial-to-mesenchymal 
transition that is regulated by expression of Wilm’s Tumor protein 1 
(WT-1). Taking the population of human epicardial progenitor cells 
that are WT-1(+), we assessed the basal proliferative capacity of 
several different donors in a kinetic imaging assay. We then tested 
a set of compounds from the literature that have been shown to 
have pro-proliferative effects in stem/progenitor cell populations 
such as 6-bromoindirubin-3’-oxi. This allowed us to determine the 
optimal window where a proliferative increase could be seen above 
basal levels. To enable screening of compounds at high throughput 
we further developed an endpoint imaging assay, we stained the 
cells with WT-1, Ki-67, and 5-ethynyl-2’-deoxyuridine (EdU) with 
Hoescht 33342 as a nuclear counterstain. To test the robustness of 
the assay, we treated the cells with an expanded set of compounds 
drawn from the literature including neuregulin-1, periostin, lithium 
chloride, thymosin β4, and VEGF. After assay validation, we moved 
into screening with a larger number of compounds including sets 
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where the mechanism of action is known, which will aid in later 
deconvolution. Here we apply high-content phenotypic screening 
to assess the proliferation of epicardial progenitor cells following 
treatment with small molecules. This assay has the potential to be 
used as the basis for proliferation screens in other progenitor cell 
types.

Poster Board Number: T-2038

DYNAMIC MATRICES AND EMBRYONIC STEM 
CELLS IMPROVE CARDIAC OUTCOMES: A 
POTENTIAL MYOCARDIAL INFARCTION THERAPY
Young, Jennifer L ., Tuler, Jeremy, Braden, Rebecca, Schup-
Magoffin, Pamela, Christman, Karen L., Engler, Adam J.
Bioengineering, University of California, San Diego, La Jolla, CA, USA

Tissue-specific elasticity arises from developmental changes that 
occur in the environment over time, e.g. ~10-fold myocardial stiff-
ening from E3 to E10 in the chick embryo. Recently, we have shown 
that pre-cardiac mesodermal cells plated on top of a thiolated hy-
aluronic acid (HA) hydrogel engineered to mimic this time-depen-
dent stiffening improves cardiomyocyte maturation compared to 
cells on static compliant matrices. Here we examine in vitro and in 
vivo cell-matrix interactions, the effect of dynamic mechanical cues 
on the differentiation and development of mouse embryonic stem 
cells (mESCs), and in vivo biocompatibility. Improved embryonic 
cardiomyocyte and ESC distribution and viability were observed 
when cells were encapsulated and bound to immobilized, thiolated 
gelatin conjugated to the HA matrix. While mechanical cues alone 
are insufficient to efficiently induce cardiogenesis, a combination of 
growth factors (e.g. BMP4, Activin A, DKK-1) and mechanics can en-
hance maturation of mESC-derived cardiomyocytes. mESC-derived 
cardiac progenitors most affected by developmentally-relevant 
mechanical cues are those that naturally observe such variation in 
vivo. Though not toxic to cells in culture, we assessed HA’s local and 
systemic biocompatibility via subcutaneous and intramyocardial 
injections. Prior to assembly, HA was injected into Sprague-Dawley 
rats and samples were removed over a post-injection time course 
and subject to histological, immunological and mechanical analy-
sis. Histological analysis shows minimal infiltration of host cells 
and capsule formation for subcutaneously injected rats, indicating 
a limited local immune response. Hematological analysis shows 
no significant systemic immune response was elicited in pre- vs. 
post-injection animals compared to controls. Most importantly, 
atomic force microscopy (AFM) analysis of samples from subcuta-
neous injections demonstrates dynamically increasing hydrogel 
stiffness over time similar to that previously found in vitro. When 
injected intramyocardially, host cells begin to actively degrade HA 
within 1 week post-injection and lay down matrix, nearly replacing 
the gel with host tissue by 1 month. These data indicate that when 
ESC-derived cardiomyocytes are co-injected with HA, vasculariza-
tion is likely to occur, supplying nutrients to differentiating ESCs. 
Altogether, we find that HA is a viable source for therapeutic use in 
treatment of myocardial infarction, and could enhance cardiomyo-
cyte differentiation in vivo.

Cancer Cells
Poster Board Number: T-2041

FASCIN REGULATES BREAST CANCER STEM CELL 
DIFFERENTIATION AND FUNCTION .
Al-Alwan, Monther, Sleiman, Ghida Majed, Olabi, Safiah, 
ALKHALDI, SAMIYAH, Ghebeh, Hazem, Al-Dhafyan, Abdullah, Al 
Mazrou, Amer, Manogaran, Pulicat, Adra, Chaker
King Faisal Specialist Hospital and Research Centre, Riaydh, Saudi Arabia

Despite great success in treating patients with localized tumor 
disease, treatment of metastasized tumor remains restricted. This 
restriction has been attributed to the fact that most chemothera-
peutic remedies target bulk of differentiated cancer cells sparing 
cancer stem cells, which are believed to be responsible for tumor 
relapse and metastasis. The molecular pathway that regulates the 
maintenance and function of cancer stem cell pool within the 
tumor remains largely unknown. We have previously demonstrated 
that the expression of actin-bundling protein (fascin) in breast 
cancer cells regulates various metastasis-associated genes resulting 
in increased metastasis and shorter survival. Here, we used gain 
and loss of function approaches to examine whether fascin play 
a role in regulating cancer stem cell phenotype and function in 
breast cancer cells. Fascin was knockdown in MDA-MB-231 cell and 
expressed in T47-D cells, which are breast cancer cell lines positive 
and negative for fascin, respectively. Results showed that fascin ex-
pression was strongly associated with increased CD44 and reduced 
CD24 expressions, a phenotype consistent with more stem cell-like 
breast cancer cells. Fascin regulated breast cancer cell self-renewal 
capacity as indicated by decrease ALDH and Notch-1 activities 
when fascin was knocked-down. Furthermore, when seeded in 
low attachment culture dishes, fascin-positive cells formed more 
mamospheres than the fascin-knockdown cells. Most importantly, 
fascin-positive cells are more resistance to apoptosis when exposed 
to chemotherapeutic agents. Altogether, our data support the 
existence of small subpopulation in breast cancer cells with a stem 
cell characteristic and fascin play a key role in regulating this cancer 
stem cell population.

Poster Board Number: T-2042

ERBB/NF-κB SIGNALING REGULATES BREAST 
CANCER STEM CELL-LIKE PROPERTIES
Hinohara, Kunihiko1, Kobayashi, Seiichiro2, Kanauchi, Hajime3, 
Umezawa, Kazuo4, Mori, Masaki5, Ogawa, Toshihisa6, Inoue, Jun-
ichiro7, Tojo, Arinobu2, Gotoh, Noriko1

1Division of Systems Biomedical Technology, Institute of Medical Science, 
University of Tokyo, Tokyo, Japan, 2Division of Molecular Therapy, Institute 
of Medical Science, University of Tokyo, Tokyo, Japan, 3Department of Breast 
and Endocrine Surgery, Showa General Hospital, Tokyo, Japan, 4Department 
of Applied Chemistry, Faculty of Science and Technology, Keio University, 
Yokohama, Japan, 5Department of Gastroenterological Surgery, Osaka 
University, Suita, Japan, 6Department of Breast and Endocrine Surgery, 
Graduate School of Medicine, The University of Tokyo, Tokyo, Japan, 7Division of 
Cellular and Molecular Biology, Institute of Medical Science, University of Tokyo, 
Tokyo, Japan

Cancer stem cells, a small proportion of heterogeneous tumor cells, 
can self-renew and simultaneously produce differentiated tumor 
cells with strong proliferative activity, and therefore are responsible 
for tumorigenesis. Although it is important to target cancer stem 
cells for treatment of cancer patients, it has been difficult to find 
appropriate target molecules because the mechanisms by which 
cancer stem cells maintain their ability remain obscure. Here, we 
identified a molecular mechanism that regulates breast cancer 
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stem cell (BCSC)-like properties. We found that heregulin (HRG), 
a ligand for ErbB3, induced mammosphere formation in breast 
cancer stem cells (BCSCs) as well as in breast cancer cell lines. HRG-
induced mammosphere formation was reduced by treatment with 
inhibitors for phosphatidyl inositol 3-kinase (PI3K) or NF-κB and by 
expression of IκBα-Super Repressor (IκBαSR), a dominant-negative 
inhibitor for NF-κB. Moreover, the overexpression of IκBαSR in 
breast cancer cells inhibited tumorigenesis in NOD/SCID mice. 
Furthermore, we found that the expression of IL8, a regulator of 
BCSC self-renewal, was induced by HRG through the activation of 
the PI3K/NF-κB pathway. These findings illustrate that HRG/ErbB3 
signaling appears to maintain BCSC properties through a PI3K/NF-
κB pathway in human breast cancer.

Poster Board Number: T-2043

MIR200C THERAPY TARGETING BREAST TUMOR 
STEM CELLS AS A TREATMENT FOR AGGRESSIVE 
BREAST CANCER
Chang, Chun-Ju
Basic Medical Science, Purdue University, West Lafayette, IN, USA

Discovery of prominent molecular features in aggressive breast 
cancer that can be used to predict patient prognosis and/or 
targeted for therapy is essential. Deficiency or mutation of p53 is 
a hallmark of aggressive breast cancer (e.g. triple-negative breast 
cancer) which manifests high tumor grade, poor prognosis, and 
cancer recurrence. Our previous study (Chang et al., Nature Cell Biol-
ogy, 2011) reveals that tumor suppressor p53 plays a critical role in 
regulating both EMT (epithelial- mesenchymal transition) and stem 
cell properties through transcriptional activation of microRNA-200c 
(miR-200c). Loss or mutation of p53 in human mammary epithelial 
cells leads to decreased expression of miR-200c, activated EMT 
program and enhanced undifferentiated stem cell population. Loss 
of miR-200c expression significantly marks breast cancer samples 
deficient in the functional p53, and predicts poor tumor differentia-
tion as well as poor prognosis in patients. Notably, restoration of 
miR-200c suppresses gene targets that mediate EMT and stemness 
properties, which promotes epithelial cell phenotype and enforces 
differentiation of human and murine mammary tumor stem cells 
in vitro. A nanoparticle based-miR200c delivery system that targets 
p53-deficient mammary tumors in vivo is currently under test. 
Together, this study provides a novel therapeutic application of 
miR-200c which modulates differentiation of breast tumor stem 
cells to treat aggressive breast cancer or even a broad spectrum of 
cancers with p53-deficiency.

Poster Board Number: T-2044

REGULATION OF BREAST CANCER STEM CELLS BY 
SPHINGOSINE-1-PHOSPHATE
Kanda, Yasunari, Hirata, Naoya, Sekino, Yuko
Division of Pharmacology, National Institute of Health Sciences, Setagaya, 
Japan

Growing evidence suggests that tumors are organized in a 
hierarchy of heterogeneous cell populations and are formed and 
maintained from a small population of stem/stem-like cells, known 
as “cancer stem cell (CSC) model”. CSCs are defined on the basis of 
characteristics such as high tumorigenicity, self-renewal, and dif-
ferentiation that contribute to heterogeneity. Aldehyde dehydro-
genase (ALDH), which is a detoxifying enzyme responsible for the 
oxidation of intracellular aldehydes, has been recently used as a 
functional marker for identification of CSCs. ALDH-positive cell pop-
ulation from breast tissue can be used as a predictor of clinical poor 
outcome in breast cancer patients. However, growth regulation of 

CSCs was not fully understood. In the present study, we searched 
intracellular lipids which increase the size of ALDH-positive cell 
population in breast cancer cells. We found that sphingosine-
1-phosphate (S1P) increased the size of ALDH-positive cell popula-
tion and expression levels of stem cell markers. To examine whether 
the effect of S1P is mediated through its receptor, we tested the 
effects of S1P receptor (S1PR) antagonists on the ALDH-positive cell 
population. The effect of S1P was inhibited by the S1PR3 antago-
nist CAY10444, not by the S1PR2 antagonist JTE-013. Since S1PR3 
receptor is coupled with Gi and Gq proteins, we examined the 
subtype of G protein. Pertussis toxin, which is known to inhibit Gi 
signaling, inhibited the effect of S1P. Real-time PCR revealed that 
ALDH-positive cell population showed higher expression level of 
S1PR3, compared with ALDH-negative cells. To further investigate 
whether the effect of S1P is involved in a stem cell-dependent 
pathway, we examined the Notch, Wnt and Hedgehog signaling. 
We found that S1P induced an expression of Notch target gene 
Hes1. In contrast, S1P did not induce Wnt and Hedgehog targets. 
Furthermore, DAPT, which inhibits cleavage of activated Notch 
receptors by gamma-secretase and thereby prevents Notch signal-
ing, reduced the S1P-induced Hes1 expression and the increase in 
ALDH-positive cell population. The Wnt inhibitor (PNU-74654) and 
the Hedgehog inhibitor (Cyclopamine) did not affect the effect of 
S1P. These data suggest that S1P induces expansion of breast CSCs 
via S1PR3, Gi, and Notch-dependent pathway.

Poster Board Number: T-2045

THE HIPPO TRANSDUCER TAZ CONFERS 
CANCER STEM CELL TRAITS ON BREAST 
CANCER CELLS DOWNSTREAM OF EPITHELIAL-
TO-MESENCHYMAL TRANSITION AND THE 
DEREGULATION OF THE CELL POLARITY 
DETERMINANT SCRIBBLE
Cordenonsi, Michelangelo, Zanconato, Francesca, Azzolin, Luca, 
Piccolo, Stefano
Department of Biomedical Sciences, University of Padua, Padova, Italy

Cancer Stem Cells (CSCs) are proposed to drive tumor initiation, 
heterogeneity and progression. Yet, our understanding of the 
cellular and molecular mechanisms that underlie CSC properties 
is limited. We present evidences indicating that TAZ, a transducer 
of the Hippo pathway, is a determinant of key biological traits of 
breast CSCs. TAZ is required to sustain self-renewal and tumor initia-
tion capacities in cellular models of breast cancer progression. TAZ 
protein levels are stabilized in prospective CSCs, and gain-of-TAZ 
in non-CSCs induces them to adopt CSCs-like behaviors. We found 
that gene-signatures denoting TAZ activity are associated with 
molecular imprints of “stemness” in breast cancer patients’ datasets. 
In agreement with the view that an increase in CSCs drives tumor 
progression in breast cancer (Pece et al., 2010), the proportion of 
TAZ positive cells is much more abundant in poorly-differentiated 
tumors than in well differentiated ones. Consistently, raising TAZ 
levels promotes the transition of experimentally induced tumors 
toward a less-differentiated status. At the molecular level, TAZ 
promotes self-renewal of CSC downstream of Epithelial-to-Mesen-
chymal Transition (EMT). This is caused by deregulation of the cell 
polarity determinant Scribble, which forms an endogenous com-
plex with TAZ in nontransformed and tumoral mammary epithelial 
cells. Remarkably, loss-of-Scribble - or induction of EMT - disrupts 
the association of TAZ with the core Hippo kinases MST and LATS, 
allowing TAZ to escape phosphorylation by LATS and association 
to beta-TrCP ubiquitin ligase complex. This study thus links the 
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CSCs concept to the Hippo pathway in breast cancer, and reveals a 
mechanistic basis of the control of Hippo kinases by cell polarity.

Poster Board Number: T-2046

PHENOTYPIC CHARACTERIZATION NORMAL AND 
CANCER STEM CELLS WITHIN THE DIFFERENT 
SUBPOPULATIONS OF BREAST CELLS
Ghebeh, Hazem1, Sleiman, Ghida Majed1, Manogaran, Pulicant S.1, 
Al-Mazrou, Amer1, Al-Faqeeh, Khalid2, Adra, Chaker N.1
1Stem Cell and Tissue Re-engineering, King Faisal Specialist Hospital & Research 
Centre, Riyadh, Saudi Arabia, 2Surgery, King Faisal Specialist Hospital & 
Research Centre, Riyadh, Saudi Arabia

Strong evidence supports the existence of stem cells in the normal 
breast. The phenotype of these cells has been characterized using 
several unrelated markers. Therefore, the overlap between these 
different cell populations and their relation to breast cancer cells 
is not well known. To study the breast cells subpopulations we 
isolated single cells from breast tissue and analyzed these cells 
by multi-parametric flow cytometry. Results show that breast 
mesenchymal cells had the phenotype of CD49fneg/Ep-CAMneg/
CD44high/CD24neg. The luminal epithelial cells were Ep-CAMhigh 
and were distributed between differentiated MUC-1high/CD49f-
neg luminal cells and a progenitor CD49f+ luminal cells. The basal 
epithelial cells were Ep-CAMlow/CD49f+ and were distributed 
between differentiated CD10neg and progenitor CD10+ basal 
cells. All tested stem cell markers were restricted to CD49f+ cells 
although some of them did not overlap. for example, the previously 
described stem cell markers ALDHhigh and CD10 were exclusively 
expressed by cells in Ep-CAMhigh/CD49f+ luminal progenitor 
and basal Ep-CAMlow/neg/CD49f+ cell respectively. Other stem 
cell markers were distributed among the different subpopula-
tions of CD49f+ breast cells as ABCB1 and ABCG2 were mainly 
Ep-CAMlow while CD133, CD184 (CXCR-4) and CD117 (c-kit) were 
Ep-CAMhigh. In comparison, cancer cells were mainly Ep-CAM+, 
consistent with luminal origin of breast cancer. Interestingly, the 
majority of breast cancer samples (~85%) had tumor cells that were 
mainly MUC-1high/CD49fneg a phenotype similar to differentiated 
normal luminal cells. In addition, majority (70%) of breast cancer 
samples also had a population of CD49f+ cells constituting 12-87% 
of breast cancer cells. Further look into the different subpopula-
tions of cancer cells shows that while CD44high were distributed 
between CD49f+ and CD49fneg cells, ALDHhigh cells were mainly 
CD49f+ . In conclusion, our data identify different subpopulations 
of normal and breast cancer cells, an important contribution to the 
understanding of mammary gland development and therapeutic 
targeting of breast cancer cells.

Poster Board Number: T-2047

BREAST CANCER STEM CELLS: TARGETED 
THERAPY FOR BREAST CANCER
Gangopadhyay, Sudeshna, Mukhopadhyay, Soma, Sengupta, 
Saubhik, Ray, Ujjal K., Dasgupta, Swati, Hor, Puja, Mukhopadhyay, 
Ashis
Netaji Subhas Chandra Bose Cancer Research Institute, Kolkata, India

Simple BRCA screening is insufficient for ‘event-free survival’ as 
breast cancer is clinically and pathologically an extremely heteroge-
neous disease. Targeting Breast Cancer Stem Cells (BCSCs) present 
in bone marrow and breast tissues is a lucrative alternative. Iden-
tification of BCSCs is salient aspect of our research. Invasive and 
mesenchymal property of BCSCs with CD44+/CD24low/ALDH1+ 
phenotype has made them a promising target for eliminating 
metastatic capacity of primary tumors. We hypothesize that ability 

to therapeutically attack stem cell hinges upon identifying unique 
targets like cell surface markers and this will decide development 
of specific target therapies. A total of 10 early chemo-naive patients 
with biopsy proven triple-negative metastatic breast cancer in the 
age group of 18-36 yr.s (mean age 28 yr.s) were selected randomly 
and tested for CD44/CD24 cell surface markers following immu-
nosorting using magnetic cell sorter and immunophenotyping by 
flowcytometric analysis. Isolated BCSCs were cultured for in vitro 
drug sensitivity towards platinum, anthracycline and docetaxel. 
Correlation was drawn between cell differentiation, % of stem cells 
and drug response. Accordingly chemotherapy was designed for a 
particular patient. % of BCSCs in pre- and post-chemotherapeutic 
condition was further compared. We have detected BCSCs in 90% 
of cases. Among positive samples, 89% patients showed platinum 
sensitivity and rest were found to be anthracycline sensitive. No 
sensitivity to docetaxel was observed. In lieu of this, cisplatin was 
applied in vivo and % of BCSCs came down to 6.58% from initial 
11.16% (for a representative case). Thus primary aim to target 
BCSCs at the onset of tumors in breast cancer patients to control 
metastasis and relapse of disease was somewhat obtained. We fur-
ther plan to correlate ratio of selected markers present in patients 
in pre- and post-chemotherapeutic condition with time to recur-
rence, mortality, morbidity and progression-free survival. Finally, if 
no BCSCs prevail after chemotherapy, then patients would be kept 
under observation and if traces are found, we would proceed to 
stem cell replacement.

Poster Board Number: T-2048

GENERATION OF A NOVEL CANCER STEM CELL-
BASED TRANSGENIC MICE OVEREXPRESSING 
OCT4B1 VARIANT AS A CANCER MODEL
Kabir-Salmani, Maryam1, Shahali, Maryam1, Nayernia, Karim2, 
Naseri, Marziyeh1, Shamsara, Mahdi1, Mowla, Javad3

1National Institure of Genetic Engineering and Biotechnology, Tehran, Iran, 
Islamic Republic of, 2Geneocell Ideal Co., Tehran, Iran, Islamic Republic of, 
3Tarbiat modares university, Tehran, Iran, Islamic Republic of

Since the first gene transfers into mice were successfully executed 
in 1980, transgenic technologies offered new approaches for life 
science researches. Fitting the current biotechnology demands, 
transgenic methods were dramatically used for the past two 
decades as outstanding tools for in vivo target validation, drug 
optimization, and pre-clinical studies. Transgenic animals can 
provide investigators with valuable in vivo models to study biology 
and etiology as well as novel approaches in the early detection and 
targeted therapies of defined cancers without arising strict ethical 
concerns and restrictions. A growing body of recent studies sup-
ports the notion that both tumor initiation and sustaining rely on 
only a small subset of cells within a tumor, termed tumor-initiating 
or cancer stem cells (CSCs). Few investigators believe that CSCs 
reside in different organs and grow upon ideal microenvironment. 
However, there is now a theory that stem cells which reside in many 
adult tissues are not only responsible for the normal reparative 
and regenerative processes, but are also considered to be a prime 
target for genetic and epigenetic changes, culminating in abnor-
mal conditions leading to generation of CSCs. Whatever the origin 
of cancer is considered, the importance of CSC research lies on the 
improved understanding of cancer biology and its potential roles 
to provide new approaches in cancer early detection and targeted 
personalized treatment. Recent studies have revealed specific 
expression of stem cell proteins in cancer cells with it. Oct4, a key 
regulator and specific marker of totipotent cells in vivo and in vitro, 
is critically involved in the self-renewal and pluripotency networks 
of ES and EC cells. Human oct4 gene potentially encode three 
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different spliced variants; OCT4A, OCT4B and OCT4B1. These have 
different expression pattern. It was reported that novel alterna-
tive variant, OCT4B1, sharply down-regulated during the course 
of differentiation of human ES/EC cells and suggested correlation 
between OCT4B1 and pluripotent/ undifferentiated state of human 
ES/EC cells. Moreover, it is determined that there is a relationship 
between OCT4B1 expression and apoptosis and carcinogenesis. 
Thus, generation of the transgenic mice with CSCs in their tissues 
can provide researches with valuable in vivo models for studying 
the breast cancer biology, etiology, early diagnosis, and targeted 
therapies. To this end, we could design and produce transgenic 
mice for the first time with CSCs under inducable conditions. Our 
novel CSC-based cancer model may open new insights to improve 
our understanding of cancer biology and development of more 
efficient approaches in its early diagnosis and targeted therapies.

Poster Board Number: T-2049

NOTCH SIGNALING IS UPREGULATED IN THE 
CHRONIC PHASE OF CHRONIC MYELOID 
LEUKEMIA
Aljedai, Abdullah H .
Clinical Lab Sciences- Blood transfusion and hematological disorders research 
group, King Saud University, Riyadh, Saudi Arabia

Notch signalling is critical for haemopoietic stem cell self-renewal 
and survival.Chronic Myeloid Leukaemia (CML) is a stem cell 
disease characterised by the presence of the Philadelphia (Ph) 
chromosome, and subsequent expression of the BCR-ABL on-
cogene. The well established role for Notch signalling in human 
T-cell acute lymphoblastic leukaemia (T-ALL) and the reported 
interaction between Notch and ABL in different developmental 
contexts in Drosophila raise the possibility that Notch signalling 
may be dysregulated in CML. Therefore, the aim of the study was to 
investigate whether Notch signalling is altered in CML and to study 
possible crosstalk between Notch signalling pathway and BCR-
ABL in CML. The gene expression patterns of all four human Notch 
genes and the Notch target gene HES1 were studied in CD34+ 
stem and progenitor cells isolated from CML patients. Poly-A PCR 
followed by real time PCR analysis was used to quantitate gene 
expression levels in comparison with levels in equivalent popula-
tions isolated from normal bone marrow (NBM). The expression 
of Notch1 receptor protein levels expressed on the cell surface 
was also investigated by flow cytometry. Results showed an up-
regulation of Notch1 and Notch2 genes and the target gene Hes1 
on the most primitive CD34+ Thy+ subset of CML CD34+ cells as 
compared with NBM. In addition, Notch1 receptor protein was 
expressed in distinct lymphoid and myeloid progenitors within the 
CD34+ population of CML cells. These results suggest that Notch 
signalling may be highly activated in CML primitive progenitors. To 
investigate the possible crosstalk between Notch and ABL in vitro 
human cell line model systems were assessed as possible models to 
study the interactions between Notch and ABL signalling and the 
FACS based P-crkl assay was optimised as a rapid method to assess 
ABL activity. The data showed that K562 and ALL-SIL cell lines are 
sufficient model systems to investigate the cross-talk between the 
Notch and ABL signalling pathways. The imatinib induced inhibi-
tion of ABL activity in K562 and ALL-SIL cells resulted in significant 
up-regulation of Notch activity as assessed by Hes1 expression. 
Similarly, GSI inhibition of Notch signalling in K562 cells resulted in 
hyperactivation of ABL kinase activity as assessed by P-crkl levels. 
The antagonistic relationship between Notch and ABL signalling 
observed in cell lines were further confirmed in CD34+ cells from 
chronic CML patients. Treatment of CD34+ CML cells with imatinib 
led to significant up-regulation of Notch activity whereas inhibi-

tion of Notch signalling with GSI in CD34+ CML cells resulted in 
increased ABL activity. It can be concluded therefore, that Notch 
signalling may be dysregulated in the chronic phase of CML. In 
addition, the data presented in this project demonstrate for the 
first time the cross-talk between Notch signalling and ABL signal-
ling in cell line model systems as well as in primary CD34+ CML 
cells. Future work is required to address the possible mechanisms 
that underlie the findings observed here and to investigate the 
biological consequences of the interplay between Notch and ABL 
signalling in CML.

Poster Board Number: T-2050

ACUTE MYELOID LEUKEMIA STEM CELLS LACKING 
RAPTOR SELF RENEW BUT HAVE DEFECTIVE 
LEUKEMIA INITIATING CAPACITY IN MICE
Hoshii, Takayuki, Hirao, Atsushi
Cancer Research Institute, Kanazawa University, Kanazawa, Japan

Although dysregulation of the mammalian target of rapamycin 
complex 1 (mTORC1) promotes leukemogenesis, it is unclear 
how mTORC1 affects the behavior of established leukemia. Here 
we investigated the roles of Raptor, an essential component of 
mTORC1, in mouse hematopoiesis and leukemia by using an in vivo 
tamoxifen-inducible deletion system. Raptor deficiency impaired 
granulocyte and B cell development but did not alter survival or 
proliferation of hematopoietic progenitor cells. In an MLL-AF9-
driven acute myeloid leukemia (AML) model, Raptor deficiency sig-
nificantly suppressed leukemia progression by causing apoptosis of 
differentiated, but not undifferentiated, leukemia cells. mTORC1 did 
not control cell cycle or cell growth in AML cells. Transplantation 
of Raptor-deficient undifferentiated AML cells in a limiting dilution 
revealed that mTORC1 is essential for leukemia initiation. Strikingly, 
however, a subset of AML cells with undifferentiated phenotypes 
survived long-term in vivo without mTORC1 activity. The reactiva-
tion of mTORC1 in those cells restored their leukemia-initiating 
capacity. Thus, AML cells lacking mTORC1 activity can self-renew as 
AML stem cells. The findings provide mechanistic insight into how 
residual tumor cells circumvent anti-cancer therapies and drive 
tumor recurrence.

Poster Board Number: T-2051

ANDROGEN ABLATION MITIGATES DEFECT OF B 
CELLS TO A PROSTATE CANCER AND INCREASE 
CANCER AND INCREASE SURVIVAL RATE OF 
TRAMP MICE .
Altuwaijri, Saleh A .1, Niu, Yuanjie2, Hawai, Sana Munaf1, Al-Zayer, 
Maha1, Muhammed Ali, Maria1, Rudat, Volker3, Aljarbou, Ahmed4

1Clinical Research, Saad Specialist Hospital, Al Khobar, Saudi Arabia, 
2Department of Prostate Disease Tianjin Institute of Urological Surgery, Tianjin 
Medical University, Tianjin, China, 3Radiation Oncology, Saad Specialist 
Hospital, Al Khobar, Saudi Arabia, 4College of Pharmacy, College of Pharmacy, 
Qassim University, Qassim, Saudi Arabia

Androgen ablation is the most commonly used therapy for prostate 
cancer. However, the effects of androgen ablation on immune sys-
tem, especially B cell distribution are not well understood. We have 
used transgenic adenocarcinoma mouse prostate (TRAMP) mice to 
characterize the B cell distribution in periphery blood and spleen 
upon androgen ablation. We found a decrease of the B cell popula-
tion in wild type TRAMP mice compared to normal wild type mice. 
Furthermore, the B cells increased when in castrated TRAMP mice 
compared to the wild type TRAMP mice. Interestingly, we found an 
increase in immature B cells in the spleen of castrated TRAMP mice, 
which might be due to the resistance to apoptosis during B cell 
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maturation. Our data suggest that androgen ablation might play an 
important role in the regulation of B cell tolerance.

Poster Board Number: T-2052

ELEVATED ADAR1 EXPRESSION DRIVES CELL 
FATE DETERMINATION AND PERSISTENCE OF 
LEUKEMIA STEM CELLS IN CHRONIC MYELOID 
LEUKEMIA
JIANG, QINGFEI1, Crews, Leslie A.1, Barrett, Christian L.1, Goff, 
Daniel L.1, Sadarangani, Anil1, Morris, Sheldon R.1, Frazer, Kelly 
A.1, Jamieson, Catriona H.M.1, Chun, Hye-Jung2, MINDEN, MARK3, 
MARRA, MARCO A.4
1MOORES CANCER CENTER, UNIVERSITY OF CALIFORNIA, SAN DIEGO, LA JOLLA, 
CA, USA, 2BC Cancer Agency, Michael Smith Genome Science Centre, Vancouver, 
BC, Canada, 3PRINCESS MARGARET HOSPITAL, TORONTO, ON, Canada, 4BC 
Cancer Agency, MIchael Smith Genome Science Centre, VANcouver, BC, Canada

Cancer stem cells (CSCs) are a specific population of therapy-
resistant cancer cells that have acquired stem cell properties such 
as self-renewal, survival, and differentiation, and the ability to home 
to protective niches. Chronic Myeloid Leukemia (CML) is the first 
cancer that was proven to originate from a genetic abnormality, 
the Philadelphia BCR-ABL translocation. Research demonstrated 
that BCR-ABL tyrosine kinase was necessary and sufficient to 
initiate chronic phase (CP) CML, while additional mutations in an 
expanded progenitor population may result in leukemia stem cell 
(LSC) generation and blast crisis (BC) transformation. The molecu-
lar mechanisms driving malignant transformation of progenitors 
into therapeutically recalcitrant LSC in CML have remained elusive. 
Generation of self-renewing LSC has been linked to activation of 
transcriptional programs typical of primitive stem cell populations. 
We propose that transcriptomic diversity fueled by aberrant RNA 
editing might promote malignant reprogramming of CML BC pro-
genitors, allowing them to persist and evade therapy. Cumulative 
whole transcriptome RNA sequencing, hematopoietic progenitor 
assay, serial transplantation, lentiviral overexpression and shRNA 
knockdown experiments demonstrate that a key RNA editing en-
zyme, adenosine deaminase acting on dsRNA (ADAR)-1 regulates 
LSC cell fate determination and self-renewal capacity of CML BC 
progenitors. During blastic transformation, BCR-ABL amplification 
in progenitors positively correlates with increased levels of the 
interferon responsive ADAR1 p150 isoform. Corresponding activa-
tion of RNA editing favoring A-to-G substitutions and differential 
expression of ADAR target genes were also observed. Hematopoi-
etic progenitor assays demonstrate that lentivirally driven ADAR1 
p150 expression enhances PU.1 expression and skews cell fate 
towards granulocyte-macrophage progenitors - the initiating LSC 
population in BC CML. Finally, lentiviral ADAR1 shRNA knockdown 
significantly impaired human CML BC LSC serial transplantation 
potential in immune compromised mice. Together, our data sup-
port a pivotal role of ADAR1 and RNA editing in myeloid cell fate 
determination and self-renewal potential of malignant progenitors 
that drive disease progression and therapeutic resistance in CML.

Poster Board Number: T-2053

CHARACTERISATION OF HUMAN PROSTATE 
CANCER STEM CELL COLONIES IN CELL LINES
Beaver, Charlotte, Ahmed, Aamir, Masters, John
Urology, UCL, London, United Kingdom

The clonogenic assay is an important tool in the study of normal 
and neoplastic stem cells and demonstrates heterogeneity within 
normal and tumour cell populations in terms of cell morphology 
and proliferative potential. This study used the clonogenic assay to 

characterise prostate cancer cell colonies. Prostate cancer cell lines 
form three morphologically distinct colony types in vitro, which 
were compared for long term serial colony forming, sphere forming 
efficiency, tumourigenicity and expression of stem cell/differentia-
tion and proliferation markers. Type 1 colonies are large and consist 
of small tightly packed cells, whereas type 3 colonies are small and 
consist of large loosely packed cells. Type 2 colonies are larger than 
type 3 and consist of a mixture of small and large cells. Both type 1 
and type 2 colonies are able to be serially cloned long term, form 
spheres and are tumorigenic in mice. Type 3 colonies cannot be 
cloned or form spheres. Type 1 colonies also have an increased Ki67 
positive fraction compared to Type 2 and Type 3 and express the 
cancer stem cell markers CD44 and α2β1 integrin. Type 1 colonies 
were previously thought to be derived from stem cells and Type 2 
from transit amplifying cells. In contrast, this study shows both Type 
1 and 2 colonies contain cells with stem cell traits, but they differ in 
the proportion of these cells.

Poster Board Number: T-2054

INVSETIGATIOM OF OCT4-DERIVED PARACRINE 
EFFECT IN MODULATING CANCER STEM-LIKE 
PROPERTY IN COLORECTAL CANCER
Jiang, Bo-Hua1, Yu, Yau-Hua1, Wu, Ching-Yi1, Chiou, Shih-Hwa2

1Institute of Oral Biology, National Yang Ming University, Taipei, Taiwan, 
2Department of Pharmacology, National Yang-Ming University, Institute of 
Pharmacology, National Yang-Ming University, Taipei, Taiwan

Cancer stem cells (CSC) or tumor-initiating cells (TICs) are sub-
population of tumor cells to be responsible for resistance to 
chemotherapy, progression as well as recurrence in a variety of 
cancers, including colorectal cancers (CRCs). Several evidences 
have been demonstrated the relationship between inflammation 
and tumorigenesis in CRCs and proinflammatory cytokines have 
been suggested to regulate preneoplastic growth during colitis-
associated cancer tumorigenesis. Interleukin (IL)-32, a proinflamma-
tory mediator, can induce the expression of various cytokines, such 
as tumor necrosis factor-alpha (TNF-alpha), IL-1beta, IL-6, and IL-8. 
Since these cytokines would activate several signaling pathway to 
promote cell growth or survival like JAK/STAT3 pathway. However, 
the potential role of cytokines in mediating the CSC-initiated tumor 
progression or recurrence in CRCs is unclear. In this study, we 
found Oct4 overexpression enhanced cancer stem-like property in 
colorectal cancer cell line. Microarray-based bioinformatics showed 
that higher expression levels of embryonic stem cell (ESC)-specific 
genes in Oct4-expressing colorectal adenocarcinoma cell line 
(HT29-Oct4). In addition, the overexpression of Oct4 enhanced 
stem cell properties, which was contributed by the cytokines 
like IL-8 and IL-32. Targeting IL-8 and IL-32 in HT29-Oct4 cell with 
specific antibodies blocked these tumorigenic effects of Oct4-
overexpressing CRCs. Furthermore, xenograft tumorigenicity assay 
revealed that Oct4-overexressing CRCs also enhanced the metasta-
sis potential in vivo, which could be totally blocked by neutralizing 
IL-32 and IL-8. These data demonstrate that the cytokines IL-32 and 
IL-8 play a role in regulating stem-like properties and promoting 
tumorigenesis in CRCs. This may provide a therapeutic strategy for 
the treatment of CRCs.
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EVALUATING THE EXPRESSION OF SEVERAL SELF 
RENEWAL GENES IN COLON, PROSTATE AND 
BLADDER CANCER AND IN CANCER CELL LINES 
(LNCAP, HEPG2, HT-1376)
Fathi, Fardin1, Amini, Sabrieh2, Ghadimi, Tayyeb3

1School of Medicine, Kurdistan University of Medical, Sanadaj, Iran, Islamic 
Republic of, 2Islamic Azad University, Tehran, Iran, Islamic Republic of, 
3Department of Surgery, Kurdistan University of Medical Sciences, Faculty of 
Medicine, Sanandaj, Iran, Islamic Republic of

Background: Uncontrolled self renewal plays a direct function in 
different types of carcinoma progression. The same molecular 
pathway that manages self renewal in normal stem cells also im-
ages to be appropriate by cancer stem cells in cancers. Here we 
examined the expression of self renewal regulatory factors such as 
Oct4, Nanog, Sox2, Nucleostemin, Zfx, Esrrb, Tcl1, Tbx3 and Dppa4 
in several tissue samples of colon, prostate and bladder cancer and 
in cancer cell lines (Lncap, HepG2, HT-1376) 
Material & Method: We used RT-PCR (Reverse Transcriptase Poly-
merase Chain Reaction) to examine the expression of these gene 
in cancer cell lines and in 20 tumor samples. Total RNA was isolated 
using the ISOGEN method. RNA integrity was checked with agarose 
gel electrophoresis and spectrophotometry. The expression of Oct-
4 and Nucleostemin at the protein level was further determined 
using immunocytochemistry. Results:. Oct4, Nanog, Sox2, Nucle-
ostemin, Bmi, Zfx, Esrrb, Tcl1, Tbx3 and Dppa4 were expressed in 
bladder, colon and prostate cancer tissues and cell lines. Oct4 and 
Nucleostemin proteins were expressed in both nuclear and cyto-
plasmic in cancer cell lines. No immunoreactivity was observed in 
negative controls, which were incubated in the absence of primary 
antibody. Conclusion: Collectively, our data confirmed the expres-
sion of Oct-4, Nanog, Sox2, Nucleostemin, Bmi, Zfx, Esrrb, Tcl1, Tbx3 
and Dppa4 in cancer cell cell lines and cancer tissues and suggest-
ed that their expression can be used as potential tumor markers in 
diagnosis and /or prognosis of tumors. These results confirm the 
potential value of the cancer stem-cell theory in cancer therapy

Poster Board Number: T-2056

THE ACQUISITION OF CANCER STEMNESS 
IN COLON CANCER IS REGULATED BY THE 
STABILIZATION OF ATONAL HOMOLOG 1 
PROTEIN .
Kano, Yoshihito, Tsuchiya, Kiichiro, Okamoto, Ryuichi, Nakamura, 
Tetsuya, Watanabe, Mamoru
Gastroenterology and Hepatology, Tokyo Medical and Dental University, Tokyo, 
Japan

Background & Aims: Atoh1 is one of the essential genes for secre-
tory intestinal epithelial cells (IECs) differentiation. However, Atoh1 
protein is not expressed in colon cancer region, despite Atoh1 
gene is equally expressed between normal colon and colon cancer 
region. So, we have reported that GSK3 on Wnt signal reciprocally 
regulates the proliferation and differentiation by the ubiquitin pro-
teasomal proteolysis of β-catenin and Atoh1 in sporadic colorectal 
cancer (CRC). Moreover, APC deletion on colorectal carcinogenesis 
causes Atoh1 protein degradation by GSK3, resulting in maintain-
ing the undifferentiated state of CRC. On the other hand, Atoh1 
protein is expressed in the mucinous carcinomas (MC) of colon 
in which APC is normal. However, it remains unknown whether 
Atoh1 affects the form of MC. So, we aim to elucidate Atoh1 func-
tion in MC. Methods: We constructed mutant Atoh1 fused with 
mCherry that reconstitutes five Serines of GSK3 target site to Alanin 

(mCherry-5SA Atoh1). mCherry-5SA Atoh1 induced CRC cells were 
assessed the differentiation/stem characteristics by RT-PCR and 
immunofluorescence. Cell growth was evaluated by MTS assay. Cell 
cycle analysis was performed by Live Cell Imaging and FACS using 
fluorescent cell-cycle indicator, Fucci (Fluorescent Ubiquitination-
based Cell Cycle Indicator) system. In vivo study, nude mice were 
inoculated with naive CRC cells and mCherry-5SA-Atoh1 cells. 
Subsequently Oxaliplatin or DMSO was administered biweekly. 
The characteristics of tumors were assessed by the differentiation/
stem markers and chemoresistance. Results: mCherry-5SA-Atoh1 
showed the stable expression in CRC cells. Atoh1 protein stabiliza-
tion up-regulated both E-BOX and TCF4 dependent transcriptional 
activity, resulting in the expression of Mucin2 (mucinous marker) 
and Wnt target gene, Lgr5 (cancer stem cell marker). Moreover, 
mCherry-5SA-Atoh1 inhibited cell growth to suppress the cell 
cycle by the extension of G0/G1 time. Furthermore, mCherry-5SA-
Atoh1 acquired the chemoresistance against Oxaliplatin to avoid 
the caspase-dependent apoptosis. Interestingly, Wild type Atoh1 
(mCherry-WT-Atoh1) inducing CRC cells also acquired the chemo-
resistance against Oxaliplatin, because we found that Oxaliplatin 
stabilized Atoh1 protein by the inhibition of GSK3 kinase activity. In 
vivo study, Tumor constituted by mCherry-WT-Atoh1 inducing CRC 
cells grew up regardless of the treatment with Oxaliplatin, resulting 
in the Atoh1 protein stabilization and MC phenotype acquisition. 
Conclusions: Atoh1 protein stabilization might regulate the form 
of MC, including cancer stemness and chemoresistance that reflect 
poor prognosis of MC.

Poster Board Number: T-2057

REAL TIME IMAGING OF THE DYNAMICS OF CELL 
DEATH INDUCED BY THERAPEUTIC NEURAL STEM 
CELLS IN MALIGNANT BRAIN TUMORS
Bagci-Onder, Tugba1, Agarwal, Aayush1, Flusberg, Deborah2, 
Wanningen, Simone1, Sorger, Peter K.2, Shah, Khalid1

1Radiology and Neurology, Massachusetts General Hospital, Charlestown, MA, 
USA, 2Systems Biology, Harvard Medical School, Boston, MA, USA

Neural stem cells (NSCs) have recently been recognized as efficient 
delivery vehicles in a number of malignancies including the most 
aggressive brain tumor type: glioblastoma multiforme (GBM). 
Therefore, engineering NSCs to express tumor-specific cytotoxic 
reagents, such as tumor necrosis factor related apoptosis-inducing 
ligand (TRAIL), offers great potential in the treatment of GBMs. In 
this study, we engineered TRAIL-sensitive and -resistant GBM cells 
with fluorescence-based live-cell caspase-reporters and assessed 
their response to SC-TRAIL in real-time. We show that SC-TRAIL 
induces caspase-mediated apoptosis in GBM cells, which is cor-
related with their death-receptor (DR)4/5-expression levels, and 
the sustained release of TRAIL via NSCs has significant anti-tumor 
effects in vitro and in vivo. To target TRAIL-resistant GBMs, we have 
developed DR-reporters that offer an imaging-based screening 
platform to identify agents that can act in concert with SC-TRAIL. 
Utilizing both DR4/5 and caspase-reporters, we show that an HDAC 
inhibitor, MS-275, augments the response of TRAIL-resistant GBM 
cells to SC-TRAIL in vitro and in vivo. This study demonstrates the 
efficacy of a combination of real-time reporters of TRAIL-mediated 
apoptosis pathway in evaluating the fate of tumor-cells in response 
to SC-TRAIL therapeutics and may have clinical implications for 
cancer patients.
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BONE MARROW CELLS TRAFFIC AND 
FUSE TO DEVELOPING COLORECTAL TUMOR 
CELLS GENERATING TUMOR INITIATING CELLS
Koizumi, Tomotake1, Burka, Douglas R.1, Xin, Hongwu1, Wiegand, 
Gordon W.1, Wiegand, Gordon W.1, Anderson, Andrew A.1, Ray, 
Satyajit1, Aoki, Takeshi2, Murakami, Masahiko2, Rudloff, Udo1, 
Thorgeirsson, Snorri S.3, Avital, Itzhak1

1Surgery Branch, National Cancer Institute, Bethesda, MD, USA, 2General and 
Gastroenterological Surgery, Showa University, Tokyo, Japan, 3Laboratory of 
Experimental Carcinogenesis, National Cancer Institute, Bethesda, MD, USA

Background: Bone-marrow-derived-cells (BMDC) can traffic to 
injured organs, and participate in organ maintenance under certain 
inflammatory conditions. Subsequently, rare reports suggested 
that cancers could originate from BMDC. Given the fact that tumors 
generate an inflammatory environment, we hypothesized that 
BMDC participate in tumor maintenance. Materials & methods: 
We obtained BMDC and fresh tumors from patients enrolled in 
this study after proper consent, approved by the NIH Institutional 
Review Board. We irradiated severe immunodeficient mice (NSG) 
and performed bone marrow transplantation (BMT) using human 
CD34+ cells. After 4 weeks of recovery, we xenotransplanted sub-
cutaneously human colon cancer cells isolated from fresh surgical 
specimens. In the testing experiment, tumor and BMDC cells car-
ried two different lentivirus reporter genes. In the validating experi-
ment, tumor and BMDC cells were followed using HLA markers, and 
in a sex-mismatch experiment, we used a Y-chromosome marker. 
When tumors developed, we extracted the tumors and sorted and 
tested the cells according to their origins.  Results: We show that 
human BMDC, traffic to sites of developing colorectal cancers, fuse 
to cancer cells, and generate tumor initiating cancer cells. Fused 
cells expressed genetic markers both from tumor and BMDC cells, 
were CD45-negtaive and expressed CEA. We confirmed the FACS 
data using qRT-PCR, DNA sequencing and Karyotyping. Quantita-
tive DNA analysis using SNP specific pyro-sequencing showed cells 
containing DNA derived from both BMDC and colon cancer cells. 
Karyotyping demonstrated that cells that expressed both colon 
cancer-and-BM derived HLA were tetraploid while cells that express 
colon cancer-derived-HLA alone were aneuploid but not tetra-
ploid. Bone-marrow-tumor-fused-cells expressed the typical colon 
cancer marker CEA, and maintained the malignant phenotype over 
several generations. Averaged over multiple experiments fused 
cells comprised 14%-to-28% of the genetic marker bearing tumor 
cells. Importantly, testing the tumor initiating capacity of tumor 
cells versus BM-tumor-fused-cells, the BM-tumor-fused-cells have 
the exclusive capacity to initiate tumors with only 10 cells generat-
ing a more aggressive and less differentiated phenotype with high 
Ki67 expression tumors. Finally, BM-tumor-fused-cells have unique 
pluripotency gene signature up-regulating Sox-2 (>200 folds), 
MYC, Notch, Numb, CD44, CDH1, BMP1, CXCL12, FOXA, FGF1-3 and 
ALDH-1/2 . Conclusion: Similarly to normal tissue maintenance, 
this data suggest that tumor maintenance can be supported by 
BMDC. These findings have potential far-reaching implications to 
our understanding of tumor progression, maintenance and novel 
approached for cancer therapeutics.

Poster Board Number: T-2059

DIFFERENTIATION OF EPITHELIAL OVARIAN 
CANCER STEM-LIKE CELLS INTO MESENCHYMAL 
LINEAGE RESULTS IN CELLULAR HETEROGENEITY 
WHICH ENABLES TUMOR ENGRAFTMENT
Chen, Tong1, Jiang, Hua2, Lin, Xiaolong2, Liu, Yingtao2, Gong, 
Wenjia2, Sun, Xiaoxi3, Feng, Youji2, Janzen, Viktor4

1Department of Hematology, Huashan Hospital, Shanghai, China, 2Department 
of Gynecology, Gynecology & Obstetrics Hospital, Shanghai, China, 3Shanghai Ji 
Ai Genetics & IVF Institute,, Shanghai, China, 4Department for Internal Medicine 
III, Hematology and Oncology, University-Hospital of Bonn, Bonn, Germany

Ovarian cancers are heterogeneous and contain stem-like cells 
that are able to self-renew and are responsible for sustained tumor 
growth. Metastasis in peritoneal cavity occurs more frequently 
in ovarian cancer than in other malignancies, but the underlying 
mechanism remains largely unknown. We have identified that ovar-
ian cancer stem-like cells (CSCs), which were defined as side popu-
lation (SP), were present in patients’ ascitic fluid and mesenchymal-
ly transformed cell lines, ES-2 and HO-8910PM. SP cells, which were 
sorted from both cell lines and implanted into immunocompro-
mised mice, were localized to the xenografted tumor boundary. In 
addition, SP cells exhibited an epithelial phenotype and showed a 
distinct gene expression profile with reduced expression of cell ad-
hesion molecules (CAMs),indicating that SP cells play an important 
role in ovarian cancer peritoneal metastasis. In contrast, non-SP 
cells exhibited a more mesenchymal phenotype and showed in-
creased invasive potential than SP cells. The engraftment ability of 
SP cells in immunocompromised mice was greatly increased when 
SP cells were injected as a differentiated heterogeneous population 
containing non-SP cells. This heterogeneity was observed as an 
endogenous transformation viathe epithelial-mesenchymal transi-
tion (EMT) process. Inhibition of the EMT process by Snail1 silencing 
reduced the SP cell frequency, and affected their invasive capacity 
and engraftment. These findings illustrate the interplay between 
epithelial ovarian CSCs and the EMT exerts a link to explain tumor 
heterogeneity and is necessary for ovarian cancer maintenance, 
metastasis and progression.

Poster Board Number: T-2060

ELEVATED LEVELS OF SIALYLATED C-MET 
INDUCED BY FRUCTOSE REPLACEMENT 
ENHANCES METASTATIC POTENTIALS OF 
PANCREATIC CANCER STEM CELLS
Hsieh, Chi-Che1, Liao, Wen-Ying2, Sung, Shian-Ying3, Shyr, Yi-Ming4, 
Chen, Tien-Hua4, Hsiao, Michael1, Shen, Chia-Ning1

1Stem Cell Program, Genomics Research Center, Academia Sinica, Taipei, 
Taiwan, 2Graduate Institute of Pharmaceutical Chemistry, China Medical 
University, Taichung, Taiwan, 3Graduate Institute of Cancer Biology, China 
Medical University, Taichung, Taiwan, 4Department of Surgery, Taipei Veterans 
General Hospital, Taipei, Taiwan

Existence of pancreatic cancer stem/initiating cells (CSCs) has been 
considered as a possible link for poor clinical outcomes of pancre-
atic ductal adenocarcinoma. It has been proposed by Otto Warburg 
that mitochondrial alterations in cancer cells as the driving force 
of tumorigenesis. Our initial work demonstrated ABCG2+ CD24+ 
CD44+ pancreatic cancer subpopulation expressed self-renewal 
regulators (e.g. c-Met, Sox2) and characteristics of CSCs such as 
higher tumorigenicity and chemo-resistance. During differentiation 
of ABCG2+ CD24+ CD44+ subpopulation, these cells were found to 
produce higher levels of lactate and had higher oxygen consump-
tion rate. Strikingly, these cells can still produce ATP after adding 
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mitochondrial ATPase inhibitor-oligomycin indicating these cells 
display plastic metabolic features. Glucose deprivation culture 
altered cell responses to first-line anti-cancer drug and further 
selectively outgrew ABCG2+ CD24+ CD44+ subpopulation. Recent 
cohort studies the higher pancreatic cancer risk associated with 
high free fructose intake, we further revealed fructose replacement 
not only can electively outgrow ABCG2+ CD24+ CD44+ subpopula-
tion, but it also enhanced invasion and metastatic potential of 
ABCG2+ CD24+ CD44+ subpopulation in vitro and in the orthotropic 
mouse model. Comparing with the tumor-engraft mice fed with 
normal diet, fructose-enriched diet (60% fructose) enhanced 
cancer progression and liver metastasis. Importantly, the enhance-
ment in metastatic potential by fructose replacement was found to 
associate with upregulation of alpha 2,6-sialylation and evaluated 
levels of beta-galactoside alpha 2,6-sialyltransferase (ST6Gal-I). The 
knockdown of ST6Gal-I affected cell motility. RNA-seq and target 
proteomics further revealed c-Met is the substrate of ST6Gal-I. The 
loss of alpha2,6-sialic acid on c-Met in ST6Gal-I knockdown abolish 
cell motility of ABCG2+ CD24+ CD44+ subpopulation. In conclusion, 
c-Met is required for self-renewal for pancreatic stem cells and 
CSCs. And our current work identified metabolic reprogramming 
can enhance metastatic potentials of pancreatic cancer stem cells 
by increasing functionality of c-Met via alpha 2,6-sialylation indicat-
ing sialylated c-Met is a potential target for metastatic cancer stem 
cells of pancreatic ductal adenocarcinoma.

Poster Board Number: T-2061

TARGETING MOUSE GLIOMA CANCER STEM CELLS 
USING CPG-SISTAT3
Cherryholmes, Gregory A ., Herrmann, Andreas, Kortylewski, 
Marcin, Yu, Hua
Cancer Immunotherapeutics & Tumor Immunology, City of Hope, Duarte, CA, 
USA

Glioblastoma multiforme (GBM), an aggressive grade IV glioma, 
is known to have high probability of recurrence after therapeutic 
challenge. Several lines of evidence suggest that cancer-stem cells 
(CSCs; also called “tumor-initiating cells”) underlie GBM recurrence 
and resistance to current therapies. Furthermore, glioma cancer 
stem cells suppress innate and adaptive immune responses while 
creating an immunologically environment that limits the therapeu-
tic benefit of immunotherapy. It has been demonstrated that the 
Signal Transducer and Activator of Transcription-3 (Stat3) is critical 
for glioma tumor-initiating cells’ stem cell-like phenotype and 
creating an immunosuppressive microenvironment. We recently 
developed a platform to deliver siRNA synthetically linked to CpG in 
vivo; so-called CpG-siRNA. It has been shown that CpG-Stat3siRNA 
may be used to initiate robust anti-tumor immune responses in 
multiple cancer types; including melanoma, colon carcinoma, and 
lymphoma. Here, we demonstrate a powerful approach to curb 
CSCs in glioma by using CpG-Stat3siRNA, shifting the phenotype of 
the glioma cancer stem cells in-vivo and in-vitro. This induced shift 
would allow for the glioma cancer stem cells to become sensitive 
to conventional treatment protocols. Additionally, we demonstrate 
how the CpG-Stat3siRNA might guard against glioma recurrence 
in-vivo. Finally, we show how silencing Stat3 may shift the glioma’s 
immune microenvironment towards an anti-tumor response. 
Thus, we consider CpG-Stat3siRNA as a multi-pronged therapeutic 
against glioma by selectively targeting the resistant phenotype of 
the glioma tumor-initiating cells, as well as causing an anti-tumor 
immune response against glioma tumor cells. These findings may 
lead to a more effective therapy against glioblastoma multiforme. 
(Supported by the California Institute of Regenerative Medicine 
and the National Institutes of Health)

Poster Board Number: T-2062

EVALUATION OF CD44 VARIANT EXPRESSION AS 
A RECURRENCE MARKER OF GASTRIC CANCER 
AFTER 
ENDOSCOPIC SUBMUCOSAL DISSECTION
Hirata, Kenro1, Suzuki, Hidekazu1, Saya, Hideyuki2, Imaeda, 
Hiroyuki3, Nagano, Osamu2, Tsugawa, Hitoshi1, Matsuzaki, Juntaro1, 
Okada, Sawako1, Fukuhara, Seiichiro1, Mukai, Makio4, Hibi, 
Toshifumi1

1Division of Gastroenterology and Hepatology, Department of Internal 
Medicine, Keio University School of Medicine, Tokyo, Japan, 2Division of Gene 
Regulation, Institute for Advanced Medical Research, Keio University School of 
Medicine, Tokyo, Japan, 3Department of General Internal Medicine, Saitama 
Medical University, Saitama, Japan, 4Division of Diagnostic Pathology, Keio 
University School of Medicine, Tokyo, Japan

Background: As for the treatment of early gastric cancer (EGC), 
endoscopic therapy is widely used and have shown a good prog-
nosis, although some of EGCs often show metachronous recur-
rence after initial endoscopic treatment. Recently, cancer stem cells 
having a stem cell-like ability such as multilineage potential and 
the self-renewal potential in a cancer tissue has been identified, 
and it is suggested that they are linked to tumor recurrence and 
metastasis. CD44 has recently been identified as one of the cell 
surface marker associated with cancer stem cells in various solid 
tumors. In addition, it was reported that human gastrointestinal 
cancers with a high level of CD44 variant (CD44v9) showed an 
enhanced capacity of glutathione synthesis, defence against reac-
tive oxygen species (ROS) and reduced activation of p38MAPK, a 
downstream target of ROS (Cancer Cell 19, 387-400, 2011). In the 
present study, we investigated whether the expression of CD44v9 
could become the marker of the recurrence of the gastric cancer. 
Method: A case-control study was conducted to identify CD44v9 
as a recurrence marker of gastric cancer after initial endoscopic 
submucosal dissection (ESD) at the Keio University Hospital (Tokyo, 
Japan) from February 2008 to February 2009 within a follow-up 
period (33.6±7.9 months). The study compared 12 cases who had 
undergone curative resections for EGC and recurrence was identi-
fied after initial ESD with 13 age- and sex- matched controls. The 
expression of CD44v9 and activated p38MAPK (phospho-p38) were 
evaluated in immunohistochemistry. Quantification of the propor-
tion of CD44v9-positive area (CD44v9 IHC score) was calculated by 
ImageJ (US National Institutes of Health, Bethesda, MD). The clinical 
features of the patients, such as age, sex, body mass index (BMI), H. 
pylori infection, smoking history, and location and differentiation 
of the tumors were retrospectively obtained from medical records. 
Result: The average of CD44v9 IHC score were 1.47±0.58% (median 
0.63%). We divided patients into two groups of CD44v9 higher 
group (n=13) and lower group (n=12) based on a cut-off level 
which was decided with 0.61% by ROC analysis (sensitivity 75.0%, 
specificity 69.2%). In the analysis of recurrence rate using the Cox 
proportional hazard model, recurrence rate was significantly higher 
in CD44v9 higher group in comparison with CD44v9 lower group 
(p=0.015). Furthermore, a reduced expression of phospho-p38 
was identified in CD44v9 positive cells. Conclusion: In the CD44v9 
higher group, recurrence rate was significantly high as compared 
with the CD44vp lower group. Our result suggest that the expres-
sion of CD44v9, which up-regulates intracellular ROS resistance, is 
one of major predictive factors for the recurrence in the EGCs.
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SUPPRESSION OF CANCER STEM-LIKE 
PROPERTIES IN GLIOBLASTOMA BY DELIVERY OF 
MICRORNA145 SHORT BRANCH PEI
Chiou, Shih-Hwa
Dept of Med Res & Education, Taipei Veterans General Hosp, Taipei, Taiwan

Glioblastoma (GBM) the most common primary brain tumor 
bearing dismal prognosis. CD133 has been considered a putative 
marker of cancer stem cells (CSCs) in malignant cancers, including 
GBM. MicroRNAs (miRNAs), highly conserved small RNA molecules, 
may target oncogenes and become a therapeutic strategy against 
cancer. However, the involvement of miRNAs in GBM-associated 
CSCs remained mostly unclear. Using miRNA/mRNA microarray 
analysis, we identified that miR145 (a tumor-suppressive miRNA) 
expression is inversely correlated with the levels of Oct4 and Sox2 
in GBM-CD133+ cells and specimens of malignant glioma. Consis-
tently, we demonstrated that miR145 negatively regulates tumor 
growth of GBM by directly targeting Oct4 and Sox2 in GBM-CD133+ 
cells. We therefore evaluated the treatment effect of polyurethane-
short branch polyethylenimine-mediated miR145 (PU-PEI-miR145) 
on GBM-CSCs. PU-PEI-miR145 delivery in GBM-CD133+ significantly 
inhibited their tumorigenic and CSC-like abilities, and facilitated 
their differentiation into CD133− non-CSCs. Furthermore, PU-
PEI-miR145 delivery in GBM-CD133+ effectively suppressed their 
expressions of drug-resistance and anti-apoptotic genes, and 
dramatically increased the sensitivity to radiation and chemothera-
peutic drugs, including temozolomide. Finally, in vivo alone delivery 
of PU-PEI-miR145 significantly suppressed tumorigenesis, and 
synergistically improved survivals in orthotopic GBM-CD133+-trans-
planted immunocompromised mice, combined with radiotherapy 
and temozolomide. Therefore, PU-PEI-miR145 is potential therapeu-
tic approach for malignant brain tumors.

Poster Board Number: T-2064

ROLE OF α7 NICOTINIC ACETYLCHOLINE 
RECEPTOR IN CANCER STEM CELLS
Hirata, Naoya, Sekino, Yuko, Kanda, Yasunari
Division of Pharmacology, National Institute of Health Science, Tokyo, Japan

Epidemiological studies have suggested that cigarette smoking is 
related to increased cancer risk. Nicotine, a major component of 
cigarette smoking, is believed to be responsible for the pathogen-
esis of smoking-related malignancies. However, the mechanisms 
by which nicotine promotes cancer development are not fully 
understood. Growing evidence suggests that cancer cells are 
heterogeneous and are originated from cancer stem cells (CSCs), 
which are a minor population of cancer cells. In the present study, 
we investigated the effects of nicotine on the size of CSC popula-
tion in human cancer cell lines. CSC population was analyzed by 
flow cytometry with a CSC functional marker aldehyde dehydroge-
nase. We examined whether nicotine increased a CSC population in 
human cancer cell lines, such as A549 (lung), MCF-7 (breast), PC-3 
(prostate) and U-251 (glioma). We found that nicotine increase CSC 
population in MCF-7 cells, not in A549, PC3 and U251 cells. The 
nicotine-treated MCF-7 cells formed more mammospheres than 
untreated control cells, confirming that nicotine increases the CSC 
population. These data suggest that the effect of nicotine is selec-
tive in breast cancer. We next investigated the subtype of nicotinic 
acetylcholine receptor (nAChR). The effect of nicotine was blocked 
by the α7 subunit-selective antagonist of nAChR α-Bungarotoxin. 
In addition, the α7-selective nAChR agonist PHA543613 increased 
the CSC population in a dose-dependent manner. These data sug-

gest that nicotine increases the CSC population via α7-nAChR. To 
investigate whether the effect of nicotine is mediated through a 
stem cell-dependent pathway, we examined the Notch pathway, 
which is a feature of CSC. We found that nicotine induced an ex-
pression of Notch target gene Hes1. DAPT, which inhibits cleavage 
of activated Notch receptors by γ-secretase and thereby prevents 
Notch signaling, reduced the nicotine-induced Hes1 expression 
and the nicotine-induced CSC population. Taken together, these 
data suggest that nicotine increases the CSC population via the 
α7-nAChR- and Notch-dependent pathway in MCF-7 cells. These 
findings reveal a relationship between nicotine and the CSCs in 
human breast cancer. This might explain the development of breast 
cancer in cigarette smokers.

Poster Board Number: T-2065

NOVEL GRP78 - TARGETING PEPTIDES FOR 
THERAPY AND IMAGING OF CANCER
Cho, Huan-Chieh1, Wang, Sheng-Hung2, Yu, Alice L.1, Chen, I-Ju1, 
Lee, Andy C.1, Yu, John2

1Genomics Research Center, Academia Sinica, Taipei, Taiwan, 2Institute of 
Cellular & Organismic Biology, Academia Sinica, Taipei, Taiwan

We had developed a strategy of structure-based optimization 
of cancer-targeting peptides to target human GRP78. Based on 
computer modeling, GRP78 composed of two major structural 
domains, a peptide-binding and an ATPase domain. GRP78 was 
reported to reside on the outer surface of cancer cells, but only in 
the cytoplasm of normal cells. Using our newly developed software, 
HotLig, for predicting protein-peptide interactions, a series of novel 
cancer-targeting peptides against GRP78 were designed in silico 
with molecular docking. The abilities of these peptides to bind 
to peptide-binding domain of GRP78 were further confirmed via 
Biacore analysis. We also demonstrated their capacities to target 
cancer cells through in vitro binding with a variety of cancer cells 
including clinical cancer specimens, and in vivo tumor imaging and 
targeted chemotherapeutic studies using peptide-linked liposome. 
Based on these analysis, we delineated a cancer-targeting motif 
Pro-X1-Leu-X2, where X1 could be amino acids with a hydrophobic 
side chain including Leu, His, Phe, and Tyr, and X2 could be Pro and 
aromatic amino acids Phe and Trp. Peptides possessing this motif, 
such as P-6, P-12 and P-13, target the peptide-binding domain 
of human GRP78, and could bind to a broad spectrum of cancer 
cells but not to normal cells. In addition, the novel peptide-linked 
Lipo-Dox displayed significant increases in therapeutic efficacy for 
human breast and lung cancer xenografts in mice as compared to 
the Lipo-Dox without targeting peptides. Besides, the microSPECT/
CT imaging showed significantly greater uptake of radioactivity 
with 188Re-peptide-linked liposome compared with 188Re-liposomes 
alone, opening up a valuable application of these novel peptides 
for cancer diagnosis and targeted radiotherapy. Notably, these new 
cancer-targeting peptides possess the potential to target drug 
delivery to cancer initiating/stem cells, which might also provide a 
new paradigm for cancer stem cell-targeted therapy. In our recently 
established inducible KrasG12D-driven lung adenocarcinoma model 
in CCSP-rtTA/TetO-Cre/LSL-KrasG12D mice, we have identified bron-
chiolar Clara cells as the origin of cells which initiated Kras-induced 
tumor formation in the lung (Cancer Res.71 7250 2011). Now 
we also found that the expression of GRP78 in the tumorigenic 
EpCAM+MHCII- subpopulation of cells in this in vivo lung cancer 
model was increased at least six folds, especially on the outer sur-
face of cancer initiating cells. Similarly, the expression of GRP78 in 
the breast-cancer stem cell subpopulation in xenografts of human 
primary breast cancer was also significantly increased. Of interest, 
these peptides could bind to breast-cancer stem cell subpopulation 
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in xenografts of primary breast cancer as well as CD44+CD24- cells 
from clinical specimens of breast cancer. Therefore, these newly 
found and optimized cancer-targeting peptides were expected to 
enhance “tumor selectivity” for imaging and targeted therapy of 
cancers, including cancer initiating/stem cells, thereby increasing 
the therapeutic index of the anticancer drugs.

Poster Board Number: T-2066

ROLE OF RAT MESENCHYMAL STEM/STROMAL 
CELLS AS A CO-CONSPIRATOR FOR TUMOR 
PROGRESSION IN A RAT OSTEOSARCOMA 
MODEL:A COMPARATIVE ANALYSIS OF GENE 
EXPRESSION PROFILES IN RELATION TO TUMOR 
PROGRESSION
Honoki, Kanya1, Fujii, Hiromasa1, Tohma, Yasuaki1, Kido, Akira1, 
Tsukamoto, Shinji1, Mori, Toshio2, Tsujiuchi, Toshifumi3, Tanaka, 
Yasuhito1

1Department of Orthopedic Surgery, Nara Medical University, Kashihara, Japan, 
2RI Center, Nara Medical University, Kashihara, Japan, 3Department of Life 
Sciences, Kinki University, Higashiosaka, Japan

INTRODUCTION: Mesenchymal stem/stromal cells (MSCs) are 
proposed as a source of tumor stromal cells during the progres-
sion of various cancers such as breast cancers. However, the role 
of MSCs still remains uncovered in most sarcomas, although the 
MSCs are considered to be the cell of origin for most of sarcomas. 
We will propose the role of MSCs in tumor growth and metastatic 
ability with comparative analysis of gene expression profiles based 
upon the results of preliminary experiments in rat osteosarcoma 
model. MATERIALS and METHODS: Two components of experi-
ments have been performed using the cell lines of rat osteosar-
coma COS1NR established from the tumor chemically induced 
by 4-hydroxy(amino) quinoline 1-oxide in F344 rats and rat MSCs 
isolated from syngeneic rat femur bone marrow. In vivo animal 
experiments were performed as the simultaneous co-implantation 
of both cells into subcutaneous tissues and the subcutaneous 
inoculation of osteosarcoma cells followed by subsequent intra-
venous injection of MSCs intermittently. Upon those experiments, 
we have analyzed the gene expression profiles using Agilent gene 
expression array comparing MSCs and osteosarcoma cells to iden-
tify the factors possibly involved in the process of tumor progres-
sion. RESULTS: The data of animal experiments indicated that MSCs 
could promote tumor engraftment and metastatic colonization in 
a rat osteosarcoma model. Briefly, simultaneous co-implantation of 
MSCs and osteosarcoma cells showed higher incidence of tumor 
formation and tumor growth rate in early phase compared to 
osteosarcoma cell inoculation alone. Intravenous MSCs injections 
after subcutaneous inoculation of osteosarcoma cells enhanced 
the formation of lung metastatic nodules in the group with MSCs 
injection compared to the group without MSCs, while no differ-
ence was observed in subcutaneous tumor growth between those 
groups. The pathway analysis from comparative gene expression 
profiles between syngeneic MSCs and osteosarcoma cells identified 
that pathways involved in cell cycle acceleration including CDKs-
cyclins and DNA repairs were up-regulated in osteosarcoma cells, 
while genes involved in focal adhesion, cytokine-cytokine receptor, 
chemokine signaling and extracellular matrix-receptor pathways 
such as CAMs (ICAM and VCAM) - integrins including interleukins, 
CCL-CCRs, CXCL12-CXCR4, MMP-2 and 9, mostly related to tumor 
progression such as invasion and metastasis, were up-regulated in 
MSCs rather than osteosarcoma cells themselves, suggesting pos-
sible participation of MSCs in the tumor progression through the 
cell-cell and cell-matrix interactions as a co-conspirator. CONCLU-

SIONS:  We hypothesize that MSCs could be a potential co-conspir-
ator for osteosarcoma cells to enhance the ability of settlement 
and colonization leading to early onset of growth and metastasis. 
The activated pathways including cell adhesion, cytokines and 
chemokines, and MMPs in MSCs may be involved in cell-cell and 
cell-matrix interaction to promote tumor progression, potentially 
compensating the tumor cell ability and cultivating the microenvi-
ronments for tumor cells.

Poster Board Number: T-2068

CD138-NEGATIVE CLONOGENIC CELLS ARE 
PLASMA CELLS BUT NOT B CELLS IN SOME 
MULTIPLE MYELOMA PATIENTS
Hosen, Naoki
Osaka Univ. Graduate School of Medicine, Osaka, Japan

Clonogenic multiple myeloma (MM) cells reportedly lacked expres-
sion of plasma cell marker CD138. It was also shown that CD19+ 
clonotypic B cells can serve as MM progenitor cells in some pa-
tients. However, it is unclear whether CD138-negative clonogenic 
MM plasma cells are identical to clonotypic CD19+ B cells. We found 
that in vitro MM colony-forming cells were enriched in CD138-
CD19-CD38++, plasma cells, while CD19+ B cells never formed MM 
colonies in 16 samples examined in this study. We next used the 
SCID-rab model, which enables engraftment of human MM in vivo. 
CD138-CD19-CD38++ plasma cells engrafted in this model rapidly 
propagated MM in 3 out of 9 cases, while no engraftment of CD19+ 
B cells was detected. In 4 out of 9 cases, CD138+ plasma cells 
propagated MM, although more slowly than CD138- cells. Finally, 
we transplanted CD19+ B cells from 13 MM patients into NOD/SCID 
IL2Rγc-/- mice, but MM did not develop. These results suggest that 
at least in some MM patients CD138-negative clonogenic cells are 
plasma cells rather than B cells, and that MM plasma cells includ-
ing CD138- and CD138+ cells have the potential to propagate MM 
clones in vivo in the absence of CD19+ B cells.

Poster Board Number: T-2069

A PUTATIVE CD34+ CANCER STEM CELL LINE 
WITH KUPFFER CELL CHARACTERISTICS 
PRODUCES A COMBINED HEPATOCELLULAR 
CHOLANGIOCARCINOMA
Duan, Yuyou1, Park, Su Cheol1, Nguyen, Ngoc Tue1, Trotsyuk, 
Artem1, Tschudy-Seney, Benjamin1, Ramsamooj, Rajendra2, Lam, 
Alexander1, Zern, Mark A.1
1Internal Medicine, Univ of California Davis Medical Center, Sacramento, CA, 
USA, 2Pathology & Laboratory Medicine, Univ of California Davis Medical 
Center, Sacramento, CA, USA

CD34+ stem cells play an important role during liver development 
and regeneration. We hypothesized that human liver carcinomas 
(HLC) might be derived from oncogenically mutated or epigeneti-
cally aberrant CD34+ cells. We determined that a population of 
CD34+ stem cells isolated from PLC/PRF/5 hepatoma cells (PLC) 
and clonagenically expanded on mouse feeder layers appears to 
function as liver cancer stem cells (LCSC) by forming HLC xenografts 
in NOD/SCID/IL2rg mice after injecting only 500 CD34+ stem cells; 
whereas unsorted parental PLC required at least 100,000 cells to 
produce HLC. Thus, a small number of CD34+ stem cells had tumor 
initiation capacity. We then attempted to characterize the origin of 
these LCSC. 12 subpopulation of CD34+ stem cells (CD34+CD44±, 
CD34+CD133±, CD34+CD31±, CD34+CD90±, CD34+EpCAM±, 
and CD34+OV6±) were sorted and injected into NOD/SCID/IL2rg 
mice. HLC were formed in mice from all 12 subpopulations. By 
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using flow cytometry, we found that the phenotype of the tumor 
cells produced by injecting CD34+ stem cells and its subpopula-
tions were similar to tumors produced by injecting parental PLC. 
Hep Par1 was expressed in a high percentage of parental PLC cells; 
however, only a few cells were positive for CK19 and CD68. The 
tumor cells produced from the injection of parental PLC or from the 
CD34+ stem cells both co-expressed Hep Par1 and CK19 as a high 
percentage of population, showing the phenotype of combined 
hepatocellular cholangiocarcinoma (CHC). Interestingly, CD34+ 
double positive cells (except CD34+OV6+, and CD34+CD133+) 
expressed CK19 in a higher percentage of the populations when 
compared to those from the corresponding group for CD34+ 
negative for CD31, CD90, CD44, and EpCAM. Moreover, the tumor 
cells produced after the injection of either parental PLC or CD34+ 
stem cells expressed Kupffer cell (KC) markers: CD68, lysozyme, and 
CD14 in a very high percentage of the population, and did not ex-
press liver sinusoidal endothelial cell (LSEC) markers except CD31. 
Oval cells, LSEC and KC are all bone marrow-derived liver cells and 
express CD34; however, LSEC and KC express CD31, but oval cells 
do not. Moreover, oval cells are positive for OV6, whereas LSEC 
and KC are not. Thus, we were surprised by the finding that our 
putative LCSC were positive for OV6 and KC markers. In the adult 
liver, oval cells are thought to be an unhomogenous population 
of primary liver stem/progenitor cells, which are activated during 
progenitor-dependent regeneration. The isolated CD34+OV6+ 
population from parental PLC or cultured CD34+ stem cells also 
expressed CD68 as well as CD133, which is not expressed in normal 
liver cells, and did not express CD31, EpCAM, CD90, or CD44. 
Therefore, we conclude that the CD34+ stem cells that originated 
from CD34+OV6+ oval cells have KC characteristics, and function 
as LCSC with CD34+OV6+CD133+CD68+ stemness. The CD34+ 
double positive cells derived from these CD34+OV6+ cells show 
tumor initiation capacity and produce well-differentiated CHC. The 
tumor cells produced from injecting these CD34+-derived cells 
by serial transplantation co-expressed hepatocyte, cholangiocyte, 
and Kupffer cell markers as a homogenous population, and the xe-
nografts yielded a well-differentiated CHC tumor with KC markers. 
This is the first report that a human CHC appears to be initiated and 
developed from CD34+ LCSC which have characteristics common 
to both oval cells and KC.

Poster Board Number: T-2070

PURIFICATION AND DEPLETION OF CANCER 
INITIATING CELLS CULTURED ON BIOMATERIALS 
HAVING NANOSEGMENTS
Huang, Tsung-Min, Huang, Yi-Wei, Ling, Qing-Dong, Higuchi, Akon
Department of Chemical & Materials Engineering, National Central Univ, 
Taoyuan County, Taiwan

Tumors contain a small subpopulation of cells, i.e., cancer stem 
cells (CSCs, cancer-initiating cells), which exhibit a self renewing 
capacity and are responsible for tumor generation. The cancer 
stem cells and not normal cancer cells persist in tumors as a distinct 
population, and cause relapse and metastasis by giving rise to 
new tumors. It is necessary to eliminate only a tiny subset of cells 
(0.0001-0.1%, cancer stem cells) that have the ability to generate a 
new tumour in cancer patients. If we succeed to develop biomateri-
als where CSCs are depleted or purified from tumor cells, it should 
be useful in clinical application. The purified CSCs can be used for 
the development of the specific anti-cancer drugs targeting only 
the cancer stem cells. We can save tumor patients with low side 
effects of medicine and avoid relapse and metastasis. On the other 
hand, the depletion of CSCs from tissue should be useful for the 
isolation of mesenchymal stem cells or bone marrow cells (hemato-

poietic stem cells) from patient tissue or blood. The mesenchymal 
stem cells or bone marrow depleting CSCs can be used for the 
stem cell therapy for the patients. Currently, surface markers and/
or gene expression of CSCs are unknown, although CD34+, CD44+, 
CD133+, CD166+,Sca-1, Lgr5,and Muc2, etc are suggested. There 
are several contrary data suggesting those surface markers and/
or genes are not specific to CSCs. The most promising method to 
quantify and identify CSCs is in vivo experiments where the sample 
cells are injected into mice subcutaneously, and to evaluate the 
tumor generation speed by the injection of the sample cells. In this 
study, several colon cancer cell lines (LoVo, Colo205, etc) and pri-
mary colon cancer cells from patients are cultured on tissue culture 
dishes (TCPS), extracellular matrix (ECM, collagen type I, fibronectin, 
vitronectin, orlaminin) coated dishes, and pluronic-grafted dishes. 
The pluronic is polyethylene oxide (PEO)-polypropylene oxide 
(PPO)-PEO triblock copolymers where it is reported that hemato-
poietic stem cells efficiently preserved on pluronic-grafted dishes. It 
is found thattumor generation of colon cancer cells was enhanced 
after the colon cancer cells were cultured on ECM-coated dishes, 
which indicates CSCs are enriched. On the other hand, tumor gen-
eration of colon cancer cells decreased after culture of colon cancer 
cells on pluronic-grafted dishes. Remarkably, tumor generation 
did not observed when primary colon cancer cells were cultured 
on pluronic-grafted dishes, which indicates CSCs in primary colon 
cancer cells are depleted after culture on pluronic-grafted dishes. 
The cells from fat cancer tissues were cultured on pluronic-grafted 
dishes, and adipose-derived stem cells (ADSCs) were isolated from 
the fat cancer tissues. These cells did not generate tumor on mice, 
while the cells can differentiate into osteoblasts, which indicates 
ADSCs are safely isolated without contamination of CSCs after 
culture on the pluronic-grafted dishes. On the other hand, ADSCs 
isolated from fat cancer tissues, which cultured on conventional 
TCPS or ECM-coated dishes generated tumor on mice, which indi-
cates ADSCs have contamination of CSCs when the fat cancer cells 
are cultured on TCPS or ECM-grafted dishes. It is concluded that the 
pluronic-grafted surface deplete cancer-initiating cells (CSCs) from 
colon cancer cell lines and primary cancer cells, while CSCs in colon 
cancer cells are enhanced by culture on conventional TCPS and 
ECM-grafted dishes promote CSCs.

Poster Board Number: T-2071

PROLIFERATION OF HUMAN PLURIPOTENT 
EMBRYONAL CARCINOMA STEM CELLS IS 
INHIBITED BY CO-CULTURE WITH THEIR 
DIFFERENTIATED PROGENY
Gallagher, Michael F .
Histopathology, University of Dublin, Trinity College, Dublin, Ireland

The ‘cancer stem cell theory’ proposes that undifferentiated 
tumour-initiating cells behave akin to stem cells to both self-renew 
and produce the differentiated cells that form the bulk of the 
tumour. A high proportion of undifferentiated cells is the main 
determinant in defining a high grade tumour with poor prognosis. 
In vivo, undifferentiated and differentiated tumour cell types reside 
in the same environment. Undifferentiated and differentiated 
cancer cells have been isolated from several tumour types and 
comparatively analysed in isolation. However, our understanding 
of how these different populations may interact in vivo is poor. This 
was addressed through PASCA (www.pasca.eu), a European Union 
7th Framework funded project aiming to characterise the hetero-
geneous nature of cancers. NTera2 human pluripotent embryonal 
carcinoma stem cells were retinoic acid-differentiated for one week. 
These cells were then co-cultured with undifferentiated NTera2 
cells at ratios of 1:1 or 9:1 to broadly model the in vivo tumour. 
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After co-incubation, undifferentiated and differentiated cells were 
separated via flow cytometry based on the expression of Stage 
Specific Embryonic Antigen 4 (SSEA4). Proliferating undifferenti-
ated (SSEA4+) cells were expected to outgrow terminally differenti-
ated (SSEA4-) cells unless inhibited by the co-culture. Differentiated 
and undifferentiated cells mixed at 1:1 and 9:1 ratios could be 
immediately correctly discriminated by flow cytometry to approxi-
mately 1:1 or 9:1 proportions based on SSEA4 expression. In 1:1 co-
cultures, SSEA4+ cells outgrew SSEA4- cells over time as expected. 
However, two weeks of 9:1 co-culture was sufficient to substantially 
slow this proliferation of SSEA4+ cells. Co-culture with two-week 
differentiated cells amplified this inhibition, which now took place 
earlier. Next, the requirement for cell-cell contact in this inhibition 
was assessed. SSEA4+ cells were incubated with conditioned media 
from either SSEA4+ or SSEA4- cells. SSEA4+ conditioned media 
had little effect on the cells or their SSEA4 flow cytometry profile. 
However, after one week, cells treated with SSEA4- conditioned 
media had reduced proliferation and increased size compared to 
cells treated with SSEA4+ conditioned media. Additionally, incuba-
tion with SSEA4- cell conditioned media shifted the SSEA4 profile 
between that of undifferentiated and differentiated cells. Collec-
tively, this data indicates that differentiated cells communicate with 
and regulate the growth of their parental undifferentiated cell in 
a cancer stem cell model of tumour biology. Regulation requires 
an excess of differentiated cells and is amplified as differentiated 
cells mature. This effect is partially due to products secreted by 
differentiated cells but requires the presence of differentiated cells 
for maximum effect. Mechanistic analysis continues and will be 
reported upon. The intriguing question of whether embryonic stem 
cells are regulated by the differentiated cells in their in vivo environ-
ment remains.

Poster Board Number: T-2072

P53 DEFICIENCY IN MESENCHYMAL STEM CELLS 
CONTRIBUTES TO TUMOR DEVELOPMENT BY 
SHIFTING IMMUNE MICROENVIRONMENT
Huang, Yin
Institute of Health Sciences, Shanghai, China

Tumor development is often associated with mutations in tumor 
suppressor genes. Most studies focus on the alterations by these 
mutations in tumor cells, while the changes in stromal cells are 
rarely investigated. Mesenchymal stem cells (MSCs) are continu-
ously attracted to tumors and become a key component of the 
tumor microenvironment. Recent studies have demonstrated that 
MSCs play a critical role in regulating immune responses. However, 
whether mutations in tumor suppressor genes in MSCs could af-
fect tumor progression is not known. We isolated MSCs from wild 
type and p53 deficient mice and investigated their effect on tumor 
growth. We found that wild type MSCs had no effect on tumor 
growth. MSCs with the deficiency in p53 significantly enhanced tu-
mor growth in mice with normal immune system, but not in NOD/
SCID mice. Moreover, neither p53 deficient MSCs nor wild type 
MSCs affected the proliferation of tumor cells, indicating that the 
tumor promoting effect on p53-/- MSCs is exerted through immune 
reactions. Furthermore, p53 deficiency in MSCs leads to elevated 
iNOS expression and nitric oxide production when cells were stimu-
lated with inflammatory cytokines interferon-γ and tumor necrosis 
factor-α. This increase in NO production leads to more prominent 
immunosuppression, which could be abolished by iNOS inhibitor 
L-NMMA. Taken together, p53 deficiency in MSCs promotes tumor 
growth through inhibiting immune response. Modulation of p53 
expression in stromal cells is a novel target for cancer therapy.

Poster Board Number: T-2073

A NOVEL PRO-REPROGRAMMING FACTOR, GLIS1, 
IS REGULATED BY HYPOXIA-INDUCIBLE FACTOR
Khalesi, Elham1, Tanimoto, keiji2, Nakamura, Hideaki3, Fukazawa, 
Takahiro1, Putrato, Andika Chandra2, Imura, Takeshi1, Matsumoto, 
Masaya1, Uwatoko, Hiroyuki1, Nakata, Kyousuke1, Poellinger, 
Lorenz3, Kawahara, Yumi1, Yuge, Louis1

1Department of Bio-Environmental Adaptation Sciences, Graduate School 
of Health Sciences, Hiroshima University, Hiroshima, Japan, 2Department of 
Radiation Medicine, Research Institute for Radiation Medicine, Hiroshima 
University, Hiroshima, Japan, 3Department of Cell and Molecular Biology, 
Karolinska Institute;, stockholm, Sweden

GLI-similar 1 (GLIS1) is a member of Krüppel-like zinc finger tran-
scription factors that are closely related to GLI family. During mouse 
embryonic development, Glis1 was reported to be expressed in a 
temporal and spatial manner; expression was prominent in several 
defined structures of mosodermal lineage, including craniofacial 
region, branchial arches, somites, vibrissal and hair follicles, limb 
buds, and myotomes. In adult mice, Glis1 expression was observed 
abundant in placenta and adult kidney, and low in testis, thymus, 
colon, brain, and adipose tissue. Furthermore, significant induc-
tion of Glis1 expression was observed in psoriatic epidermis and in 
mouse skin with the tumor promoter phorbor-12-myristate-13-ac-
etate (PMA) treatment. However, the molecular mechanisms of 
regulation of Glis1 expression in both physiological and pathologi-
cal conditions are mostly undetermined. Very recently, Glis1 was 
demonstrated to enhance markedly the generation of induced 
pluripotent stem cells (iPSCs) from both mouse and human fibro-
blasts when it is expressed together with OCT3/4 (POU5F1), SOX2, 
and KLF4. DNA microarray analyses revealed that Glis1 effectively 
promoted the direct reprogramming of somatic cells during iPSCs 
generation through activation of multiple pro-reprogramming 
pathways. On the other hand, it was demonstrated that iPSCs 
generation was also enhanced in hypoxic condition, although 
underlying molecular mechanisms was still unclear. We thus 
examineded whether hypoxia regulate GLIS1 expression, and tried 
to clarify behind the molecular mechanisms behind this. At first, 
variety of cell lines - MCF-7, MDA-MB-231, SK-BR-3 breast cancer 
cells; HSC-2, HSC-3, HSC-4, Ca9-22, KOSC-2 oral cancer cells; KD lip 
fibroblasts; A549 lung cancer cells; HepG2 liver cancer cells; RCC4/
pcDNA, RCC4/VHL kidney cancer cells; SK-N-BE(2)-C neuroblas-
toma cells; HCT116 colorectal cancer cells - were incubated under 
normoxia (21% pO2) or hypoxic conditions (1% pO2) for 24 hours. 
Real-time RT-PCR analyses demonstrated that GLIS1 expressed 
relatively higher in MCF-7 and RCC4, and at low levels in other cells 
tested. Interestingly, GLIS1 expressions were dramatically increased 
in hypoxic conditions in many cell lines as well as known hypoxia-
induced genes, ADM and CA9 and pro-reprogramming genes, 
POU5F1 and KLF4. Time course experiments showed that expres-
sion of GLIS1 was gradually increased until 48 hours in hypoxic 
MCF-7 cells. Renal cell carcinoma cell line RCC4 is known as a cell 
line with inactivated tumor suppressor gene, von Hippel-Lindau 
(VHL), resulting constitutive activation of HIF-signaling pathway. 
Comparison between parental RCC4/pcDNA and revertant RCC4/
VHL showed that pVHL down-regulated GLIS1 expression. Fur-
thermore, knock-down experiments demonstrated that inhibition 
of HIF-1 abolished hypoxic induction of GLIS1 expressions. These 
results suggest that the VHL-HIF-1 pathway may play a pivotal role 
in the generation of iPSCs and/or maintenance of tumor-initiating 
cells through promoting expression of pro-reprogramming factor 
genes, such as GLIS1. Further analyses are now on-going and details 
of mechanisms of GLIS1 regulation and function will be presented.
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Poster Board Number: T-2074

REGULATION OF CANCER STEM CELL ACTIVITIES 
BY IMMUNOLOGICAL NICHE
Jinushi, Masahisa1, Chiba, Shigeki1, Baghdadi, Muhammad1, 
Yoshiyama, Hironori1, Yagita, Hideo2

1Hokkaido University, Sapporo, Japan, 2Juntendo University, Tokyo, Japan

Research background: Tumor microenvironments play a critical role 
in regulation of activities and survival of cancer stem cells (CSC) 
that are responsible for rendering tumors to resist various antican-
cer modalities. Recent studies have been unveiled that indicate 
tumor-associated macrophages (TAM) regulate tumor progression 
and metastasis, but it remains unclear whether interplay between 
cancer stem cells and immunological niche regulate CSC activities. 
Therefore, we evaluated the contribution of TAM in the regula-
tion of tumorigenic activities and anticancer drug sensitivities of 
CSC. Experimental results: We used several soluble/cell surface 
proteins, such as MFG-E8, IL-6, ariginase-I, CCL-2, IDO,TIM-3,TIM-4 
as functional markers produced from TAM because they are 
highly produced from TAM and play a critical role in triggering 
anticancer drug resistance and tumorigenesis. We verified in this 
study that CSC, but not other tumor subsets, could upregulate 
TAM-derived tumorigenic factors (referred as TAM-TF) from normal 
macrophages. Furthermore, in vivo adoptive cell transfer model 
revealed that TAM-TF are responsible for maintaining tumorigenic 
activities of CSC, such as self-renewal capacities and anticancer 
drug resistance. The pharmacological inhibition of several TAM-TF 
with neutralizing antibodies significantly reduced tumor burden 
and increased anticancer drug sensitivities of primary human and 
murine CSC in preclinical models. Through screening oncogenic 
signals responsible for TAM-mediated activation of cancer stem 
cells, we found that Stat3 and Hedgehog pathways are responsible 
for enriching and activating cancer stem cells in bulk tumor popula-
tions. Significance: We identified positive feedback mechanisms 
whereby CSC is responsible for converting normal macrophages 
into those with tumor-promoting activities. In turn, CSC-modified 
macrophages produced several tumorigenic factors that are critical 
to activate self-renewal and tumorigenic activities of CSC. The mo-
lecular targeting of these positive-feedback pathways provides the 
new therapeutic strategy to eradicate treatment-difficult tumors 
across the broad spectrums of different genetic and epigenetic 
alterations.

Germline Cells
Poster Board Number: T-2075

MIR-372/LET-7 AXIS IN HUMAN PRIMORDIAL 
GERM CELL SPECIFICATION
Tran, Nam, Kissner, Michael, Laird, Diana, Blelloch, Robert
Eli and Edythe Broad Institute for Regeneration Medicine and Stem Cell 
Research, and Center for Reproductive Sciences, University of California - San 
Francisco, San Francisco, CA, USA

The embryonic stem cell-specific cell cycle-regulating (ESCC) mi-
croRNA (miRNA) family including miR-372 promotes while the let-7 
family inhibits pluripotency. Here we show that during differentia-
tion of human embryonic stem cells (hESC), somatic lineages acti-
vate let-7 and silence the ESCC miRNA family. In contrast, induced 
primordial germ cells (iPGC) keep let-7 silenced while retaining 
expression of miR-372. Introduction of let7 into differentiating 
hESC block iPGC specification, in part due to its ability of to sup-
press Prdm1. In contrast, miR-372 promotes differentiation of hESC 
into iPGCs by suppressing targets in multiple cellular processes 
including cell cycle, epithelial-mesencymal transition (EMT), and 

epigenetic regulation. These same targets were shown previously 
to promote reprogramming of human fibroblasts to induced plu-
ripotent stem cells (iPS) uncovering common pathways of miRNA 
regulation in these two transitions. These findings identify a novel 
role for the ESCC and let-7 miRNAs in regulating cell fate choice 
between somatic and germline lineages.

Poster Board Number: T-2076

DERIVATION OF POST MEIOTIC GERM CELLS 
FROM HUMAN EMBRYONIC STEM CELLS
Isa, Muhammad L .1, Moore, Harry2

1Basic Medical Sciences, International Islamic University Malaysia, (IIUM), 
Kuantan, Pahang, Malaysia, 2Biomedical Sciences, Center for Stem Cells Biology, 
The University of Sheffield, UK, United Kingdom

Investigating the mechanisms of human primordial germ cell (PGC) 
and gamete development is important for understanding the 
causes of infertility, effects of chemicals on reproductive develop-
ment and cancer; and may eventually lead to new clinical applica-
tions. The aim of this study was to investigate a monolayer method 
to isolate PGCs and later germ cells. Shef hESC lines (Shef 2 and 4) 
were cultured on mouse embryonic feeders (MEFs) and allowed to 
undergo spontaneous differentiation in medium supplemented 
with retinoic acid. Differentiation to germ cells was monitored us-
ing cell surface markers and mRNA expression by Q-PCR. There are 
six novels gene meiosis marker being introduced to determine the 
differentiated primordial germ cells using Q-PCR. Fluorescent in-
situ hybridization (FISH) has been done to detect the cell undergo 
meiosis with random probe. After 4-7 days in culture with retinoic 
acid, up to 20% of hESCs displayed a PGC phenotype as deter-
mined by antibody markers (ckit, SSEA-1, VASA, DAZL) although 
there was batch to batch variation. After 7 days of culture, there 
showed an increase of genes meiosis marker expression in culture 
supplemented with retinoic acid. The expression of germ cell-spe-
cific mRNA correlated with proportion of cells exhibiting appropri-
ate surface marker. We manage to get a small population of cells 
undergo meiosis using FISH. The cells were then re-cultured using 
neonatal mouse testis conditioned media (NMTCM) for 45 days. 
After Q-PCR analyses and staining with specific post-meiotic mark-
ers, we managed to identify the positive population of post-meiotic 
cells. The culture have been continued using NMTCM added with 
spermatogenesis hormones: Follicle Stimulating Hormone, Lutein-
izing Hormone, and Testosterone for 15 days. The development of 
post meiotic cells were increased significantly using this approach.

Poster Board Number: T-2077

EVIDENCE OF PRIMORDIAL GERM CELL IN HUMAN 
OVARIAN ENDOMETRIOTIC LESIONS
Fraunhoffer, Nicolas A ., Meilerman Abuelafia, Analia, Stella, Ines, 
Galliano, Silvia, Vitullo, Alfredo D.
CEBBAD, Universidad Maimonides, Buenos Aires, Argentina

Endometriosis is a common gynecological disorder affecting 10% 
of all women. This pathology is characterized by dysmenorrhea, 
dyspaneuria, pelvic pain, and infertility. In some cases, malignant 
transformation occurs in the lesion. Although this disorder was 
described in 1860, it still remains an enigmatic disease, mainly in its 
etiology. Sampson´s implantation theory is the most accepted ex-
planation on the origin of endometriosis proposing that endome-
trial cells exfoliated during menstruation reflux through the uterine 
tubes, adhere to and proliferate at ectopic sites. Recently, the 
presence of stem cells in ovarian endometriosis was demonstrated; 
these cells could be involved in the progression of the disease and 
its malignant transformation. We propose that ovarian stem cells, 
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lying in the gonad to renew the germinal mass, initially recruited 
to develop into primordial germ cells (PGC), act afterwards in the 
disease progression as a consequence of the hormonal environ-
ment of the endometriotic lesion. The main objective of this work 
was to search for the existence of PGC at ovarian endometrioma. 
Five samples were collected from patients, after obtaining their 
informed consent, according to the following criteria: histopatho-
logical diagnosis of ovarian endometriosis, women aged 18 to 35 
years old, normal menstrual cycle and no history of any hormonal 
therapy. As control samples we used endometrial tissue both in 
proliferative and secretory phase (n=2 for each). Samples were 
processed by immunohistochemistry and immunofluorescence for: 
DDX4, IFITM1, IFITM3, OCT4, SSEA4, Progesterone receptor (PGR), 
Estrogen receptor alpha (ESR1), PCNA and CD45. Germ cell markers 
IFITM3 and DDX4 were strongly immunostained in clock face-
arranged cells with central nucleolus. These cells also displayed 
nuclear signal for ESR1, PCNA and SSEA4 but were negative for PGR, 
OCT4 and CD45. Positive cells for PGR, ERS1, OCT4 and PCNA were 
found in the stroma of all the endometriotic lesions and endometri-
al control samples. The expression of PGR, DDX4, IFITM1 and IFITM3 
was analyzed by RT-PCR from formalin-fixed paraffin embedded 
tissue. DDX4, IFITM1, and IFITM3 mRNAs were expressed in all 
endometriotic samples but not in endometrial tissues. The pres-
ence of DDX4, IFITM1 and IFITM3 indicates the existence of PGC in 
ovarian endometriotic lesions. Additionally, the expression of ESR1 
suggests that these cells were probably recruited due to estrogenic 
stimulation from ovarian stem cells, with loss of OCT4 activity while 
maintaining the expression of SSEA4. These results outline ovarian 
endometriosis as a model for studying the renewal of the germinal 
mass in the female gonad.

Poster Board Number: T-2078

FUNCTIONAL ANALYSIS OF PIWIL1 IN COMMON 
MARMOSET
Hirano, Takamasa1, Lin, Zachary Yu-Ching2, Imamura, Masanori2, 
Shibata, Shinsuke2, Okano, Hideyuki2, Siomi, Haruhiko1, Siomi, 
Mikiko C.1
1Department of Molecular Biology, Keio University School of Medicine, Tokyo, 
Japan, 2Department of Physiology, Keio University School of Medicine, Tokyo, 
Japan

Piwi-interacting RNAs (piRNAs) are a distinct class of germline-
specific small non-coding RNAs. piRNAs associate with germ 
line-specific Argonaute proteins, or PIWI proteins, to form piRNA-
induced silencing complexes (piRISCs) and function in transposon 
silencing. In mice, MIWI (PIWIL1), MILI (PIWIL2) and MIWI2 (PIWIL4) 
are classified as PIWI proteins. Mutations in the Piwi genes cause 
de-repression of transposons in testes and male sterility. Interest-
ingly, however, each PIWI protein shows distinct expression pattern 
through development. MILI expression can be observed starting 
from primordial germ cells to round spermatids. MIWI expression 
is found in pathytene spermatocytes to round spermatids. MIWI2 
are only found from E12.5 to 3 days after birth in G1-phase arrested 
gonocytes. In embryonic testis, MILI and MIWI2 are localized in the 
pi-bodies and piP-bodies, respectively, both of which are known to 
be nuage, germ line-specific, high electron dense granules appear-
ing around the nucleus. On the other hand, in adult testis, MIWI and 
MILI co-localize in pi-bodies. In addition, each PIWI associates with 
different piRNA populations. Evidence has shown that the piRNA 
pathway associates with DNA remethylation in the transposable 
elements and also in the paternal imprinted loci in the gonocytes, 
like Dnmt3l mutants. Thus, the PIWI-piRNA pathway in mice is 
essential for spermatogenesis. Unlike rodents, primates including 
humans encode four members of the PIWI genes (through PIWIL1 

to PIWIL4). This may suggest that the PIWI-piRNA-mediated silenc-
ing mechanism in primates differs from that in rodents. However, 
the PIWI-piRNA pathway remains to be elucidated. Here, we study 
the primate PIWI-piRNA pathway in common marmoset, Callithrix 
jacchus. We produced a monoclonal antibody against marmoset 
PIWIL1 (an ortholog of MIWI), which we named as MARWI. Im-
munofluorescence analysis showed that MARWI is expressed in 
spermatocytes to round spermatids in the juvenile and adult testis, 
but not in the neonatal testis. Furthermore, immunoelectron micro-
scopic (iEM) analysis revealed that MARWI is localized nuage-like, 
high electron dense granules in the cytoplasm. Immunopurified 
MARWI associates with small RNAs of ~30 nucleotides. Currently, 
we are engaged in determining sequences of MARWI-associated 
piRNAs. We will report characterization of MARWI-associated 
piRNAs.

Poster Board Number: T-2079

DERIVATION OF PRIMORDIAL GERM CELLS FROM 
MOUSE EMBRYONIC STEM CELLS IN A GROUND 
STATE PLURIPOTENCY .
Fukunaga, Naoto1, Teramura, Takeshi2, Takehara, Toshiyuki2, 
Onodera, Yuta2, Fukuda, Kanji2, Hosoi, Yoshihiko1

1Department of Biology Oriented Science and Technology, Kinki University, 
Kinokawa, Wakayama, Japan, 2Faculty of Medicine, Kinki University, Osaka-
sayama, Osaka, Japan

Recently, successful derivation of germ cells which showing capac-
ity of fertilization has been reported. However the successful rates 
of germ cells are not uniform between each study. In order to apply 
the technology of in vitro germ cell production for research of 
infertility or clinical treatments, development of the method with 
high reproducibility is essential.Now, it has been demonstrated 
that the mouse embryonic stem cells (mESCs) show heteroge-
neous populations, in which the gene expressions could be varied 
in each individual cell. This characteristic of the mESCs could lead 
to susceptibility by culture conditions in undifferentiated status, 
and it also could result in low reproducibility when the cells are 
induced differentiation into germ cell lineage. In this study, we first 
produced a mES cell line containing Oct4deltaPE-GFP construct, 
which enables monitoring primordial germ cell derivation by 
GFP expression, cultured it in the condition administrated with a 
GSK3b specific inhibitor CHIR99021 and a MEK specific inhibitor 
PD0325901 (referred as 2i), which forcibly stabilized the mESC plu-
ripotency in a ground state (reffered as 2i-ESCs), and then efficiency 
of the germ cell differentiation was evaluated following spontane-
ous differentiation. When observed at day-9 from differentiation 
induction, increasing GFP-positive fractions that expressed Mvh 
and Stella were observed in the derivative cells from the 2i-ESCs. 
However, in the derivatives from control ESCs without 2i treatment 
at this time-point, rates of the GFP-positive fraction were signifi-
cantly varied, and marker gene expressions in it were significantly 
lower than that of the derivatives of the 2i-ESCs. When transplanted 
the day-9-derivative cells from the 2i-ESCs into seminiferous tube 
of B6WB-W/Wv mice, successful engraftment and contribution into 
the region of a spermatogonia-stage cells could be observed. These 
results suggested that the preliminary treatment of the ESCs in 
the 2i-added condition to induce ground state pluripotency could 
improve the efficiency of the method for germ cell differentiation 
induction.
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MIRNA REGULATION ON THE UNDIFFERENTIATED 
STATE OF CHICKEN PRIMORDIAL GERM CELLS
Lee, Sang In1, Lee, Bo Ram1, Hwang, Young Sun1, Lee, Hyung Chul1, 
Rengaraj, Deivendran1, Song, Gwonhwa1, Park, Tae Sub2, Han, Jae 
Yong1

1WCU Biomodulation Major, Department of Agricultural Biotechnology, Seoul 
National University, Seoul, Korea, Republic of, 2Avicore Biotechnology Institute, 
Optifarm Solution Inc., Gyeonggi-do, Korea, Republic of

In early germ cell development, primordial germ cells (PGCs) are 
should be regulated by transcriptional and post-transcriptional 
level with tight spatial and temporal control for the unique char-
acteristics distinguishing themselves from other somatic cells. 
MicroRNAs (miRNAs) are small non-coding RNAs, being between 
18~25-nucleotides length, that post-transcriptionally regulate tran-
scripts and function by binding with their target mRNA through 
base-pairing with the 3’untranslated region (3’UTR). Moreover, in 
mouse, it has been known that miRNA biogenesis is critical for the 
PGCs development. However, the complex networks of devel-
opmental processes especially in miRNA are less understood in 
chicken PGCs. Thus, we identified specifically expressed miRNAs at 
the post-transcriptional levels in chicken PGCs and investigated a 
PGC-specific miRNA and its function. Here, we generated micro-
array analysis for miRNA expression between 6-day embryonic 
primordial germ cells and gonadal somatic cells (GSCs) sorted 
by FACS. Based on microarray, we identified ten miRNAs that are 
highly expressed in PGCs. Among them, miR-181a* showed the 
bi-function by negative regulation on two different transcripts. 
Interestingly, by repression HOXA1 gene, miR-181a* prevented the 
somatic differentiation of PGCs. Also, miR-181a* inhibited PGCs 
from entering meiosis by down regulation of NR6A1. Our discover-
ies demonstrate that miRNA contribute to modulating differentia-
tion and maintaining of undifferentiated properties in PGCs.

Poster Board Number: T-2081

LONG-GLUCOCORTICOID-INDUCED LEUCINE 
ZIPPER INTERACTS WITH RAS PATHWAY AND IS 
ESSENTIAL FOR SPERMATOGENESIS
Bruscoli, Stefano, Di Sante, Moises, Venanzi, Alessandra, Biagioli, 
Michele, Sorcini, Daniele, Frammartino, Tiziana, Cimino, Monica, 
Bereshchenko, Oxana, Riccardi, Carlo
Dept. of Clinical and Experimental Medicine, University of Perugia, Perugia, Italy

In the tightly controlled process of spermatogenesis undifferenti-
ated self-renewing spermatogonia give rise to mature sperma-
tozoa throughout life. The balance between undifferentiated 
spermatogonia self-renewal and differentiation maintains normal 
spermatogenesis and fertility, but cellular pathways regulating 
undifferentiated spermatogonia proliferation, differentiation and 
survival are only partially known. Here we show that long-GILZ (L-
GILZ) is highly expressed in spermatogonia and primary spermato-
cytes, and is essential for spermatogenesis. Within first cycles of 
spermatogenesis, gilz deficiency in knock out (gilz KO) mice leads 
to a complete loss of germ cell lineage, resulting in male sterility. 
Spermatogenesis failure is not due to defects in endocrine or stem 
cell niche compartments but is intrinsic to germ cells and is associ-
ated with increased proliferation and aberrant differentiation of 
undifferentiated spermatogonia, and with hyper-activity of Ras sig-
naling pathway as indicated by increase of Erk and Akt phosphory-
lation. Spermatogonia differentiation does not proceed beyond 
the prophase of the first meiotic division due to massive apoptosis 
associated with accumulation of unrepaired chromosomal damage. 

These results identify L-GILZ as an essential regulator of undifferen-
tiated spermatogonia survival and germ lineage maintenance.

Poster Board Number: T-2082

In vItro PROPAGATION OF PRESUMPTIVE 
GERM CELLS WITH PRIMORDIAL GERM CELL 
CHRACTERISTICS DERIVED FROM MOUSE 
INDUCED PLURIPOTENT STEM CELLS
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Matsui, Yasuhisa3, Mise, Nathan4, Abe, Kuniya4, Torii, Ryuzo5, 
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University, Institute of Development, Aging and Cancer, Sendai, Japan, 
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The successful cultivation of germline stem cells (GSCs) from testis 
has opened up the possibility of the molecular analyses of mam-
malian spermatogonial stem cells. In contrast, primordial germ 
cells (PGCs) transform to the pluripotent state in culture, which has 
prevented a detailed investigation of their properties. This study 
demonstrates the in vitro expansion of presumptive PGCs derived 
from mouse induced pluripotent stem cells (iPSCs), without the re-
acquisition of pluripotency and tumorigenicity. The cells expressed 
both migratory and postmigratory PGC marker genes, and retained 
the parental genomic imprint. Interestingly, the imprint was erased 
in the neonatal testicular environment, suggesting that the devel-
opmental potential of the iPSC-derivatives reflected that of PGCs 
which had colonized the genital ridge. The induction and propaga-
tion of cells with PGC characteristics should serve as a conventional 
strategy for understanding mammalian germ cell development in 
the fetal gonad.

Poster Board Number: T-2083

DAZL IS A KEY REGULATOR OF PLURIPOTENCY IN 
THE GERMLINE
Chen, Hsu-Hsin1, Bloch, Donald B.2, Chen, Xinje3, Chou, Yu-Fen4, 
Tramp, Cody5, Geijsen, Niels6

1Massachusetts General Hospital, Boston, MA, USA, 2Department of 
Rheumatology, Allergy and Immunology, Massachusetts General Hospital, 
Boston, MA, USA, 3Institute of Gynecology and Obstetrics, The Third Affiliated 
Hospital of Guangzhou Medical College, Guangzhou, China, 4Center for 
Regenerative Medicine, Massachusetts General Hospital, Boston, MA, USA, 
5Harvard Stem Cell Institute, Cambridge, MA, USA, 6Hubrecht Institute, Utrecht, 
Netherlands

Embryonic germ cell lines (EGs) derived from primordial germ cells 
(PGCs) are known to exhibit hallmarks of pluripotency, including 
teratoma and chimaera formation. This potential is maintained 
from E8.5 up to E12.5 in mouse development, at which the PGCs 
begin to undergo sexual differentiation. Dazl orthologues are 
essential for oogenesis and spermatogenesis across vertebrate 
species, and in mice, Dazl was found to be important in multiple 
steps of germ cell development, although the underlying molecu-
lar mechanisms are still unclear. Dazl belongs to the DAZ protein 
family, which is comprised of three mammalian members: DAZ (De-
leted in Azoospermia), Dazl and Boll (Drosophila boule-like). Each 
of these members contains an N-terminal domain with RRM motifs, 
which presumably interact with RNAs, and a C-terminal domain 
containing one or multiple DAZ motifs with unknown molecular 
function. Previous biochemical studies of Dazl were restricted to 
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adult testicular lysates, as the inaccessibility and paucity of the 
primordial germ cells (PGCs) and gonocytes present a major hurdle 
to our understanding of early germ cell development. We have 
developed employed an in vitro germ cell differentiation system 
to study the protein-RNA and protein-protein interactions of Dazl 
in early PGC development. We have identified mRNA transcripts 
that interact directly with Dazl and have found that Dazl specifically 
regulates the expression of core pluripotency factors, during in 
vitro as well as in vivo PGC development. We hypothesise that Dazl 
functions as a molecular switch, limiting germline pluripotency and 
thus allowing the initiation of meiosis.

Poster Board Number: T-2084

ELUCIDATION OF THE PRIMARY PIRNA PATHWAY 
IN DrosophIla OVARIAN SOMATIC CELLS
Ishizu, Hirotsugu1, Murota, Yukiko2, Kotani, Hazuki1, Saito, Kuniaki1, 
Siomi, Haruhiko1, Siomi, Mikiko C.1
1Molecular Biology, Keio university, Tokyo, Japan, 2Grad. Sch. of Med, Univ. of 
Tokushima, Tokushima, Japan

PIWI proteins, germline-specific members of Argonaute family, 
function in RNA silencing in the gonad by associating specifically 
with PIWI-interacting RNAs (piRNAs). piRNAs arise mainly from in-
tergenic repetitive elements including transposable elements (TEs) 
and their remnants. The PIWI-piRNA complex therefore is able to 
silence parental TEs, and also other genes when they show comple-
mentarities to the piRNA sequences. Without the functions of PIWI 
proteins and piRNAs, TEs become active, which has great potential 
to injure the genome; thus, both PIWI proteins and piRNAs are 
essential for maintenance of the genomic integrity and germline 
development. piRNAs in Drosophila ovarian somatic cells (OSCs) are 
generated only through the primary processing pathway and are 
loaded onto Piwi, a member of PIWI proteins. We have previously 
shown that primary piRNA biogenesis occurs through cytoplasmic 
granules called Yb bodies in OSCs. Both Armitage (Armi) and fs(1)Yb 
(Yb) proteins, core components of Yb bodies, are required for piRNA 
biogenesis. Armi guides nascent Piwi to Yb bodies by bridging the 
two proteins. This association leads the Armi-Piwi complex to be 
localized to Yb bodies. Recently, we found that Armi and Yb indi-
vidually associate with piRNA intermediates and that Yb is required 
for assembly of the Armi-piRNA intermediate complex, further indi-
cating the functional relevance of Armi/Yb in the piRNA biogenesis. 
We also found that Zucchini (Zuc), a member of the phospholipase 
D family, is required for primary piRNA biogenesis. Zuc localizes to 
mitochondria and plays an indispensable role in Yb body formation. 
To further understand the molecular functions of Yb bodies, we 
performed mutation analysis of Yb, a putative RNA helicase. A point 
mutation introduced in the Yb helicase ATP-binding site affected 
Yb body formation and primary piRNA production, suggesting 
that the interaction between Yb and putative piRNA precursors is a 
crucial step in the primary piRNA pathway. We also performed RNA 
fluorescence in situ hybridization (RNA FISH) to determine the intra-
cellular localization of piRNA precursors. A piRNA cluster, flamenco 
(flam), gives rise to abundant piRNAs in OSCs. An RNA FISH probe 
recognizing the flam transcript detected dot-like flam signals in the 
cytoplasm. Double staining with anti-Yb antibodies showed that 
the flam signals were often localized adjacent to Yb bodies. These 
results suggest that primary piRNA precursors (or intermediates) 
are stored near Yb bodies until piRNA maturation finally occurs in 
Yb bodies. We are currently investigating how the flam signals in 
OSCs are affected by depletion of Armi, Piwi, Zuc and Yb.

Poster Board Number: T-2085

SETTING THE STAGE TO USE De novo 
MORPHOGENESIS OF PORCINE TESTES 
TISSUE FOR GERM LINEAGE STEM CELL 
DIFFERENTIATION .
Dores, Camila, Alpaugh, Whitney, Dobrinski, Ina
Comparative Biology and Experimental Medicine, University of Calgary, 
Calgary, AB, Canada

Pluripotent stem cells can differentiate early germ cells in vitro, 
providing a model to study germ lineage differentiation and a po-
tential avenue to generate gametes from infertile donors. However, 
differentiation beyond early germ cell stages is challenging and 
requires the three-dimensional testicular environment. Isolated 
testicular somatic and germ cells are able to recapitulate testicular 
morphogenesis and form a functional germ line stem cell niche 
upon transplantation into an immunodeficient mouse; however, 
currently the efficiency of de novo formed tissue supporting sper-
matogenesis is low and needs to be improved to allow study of the 
stem cell niche, testis development and to support spermatogen-
esis. This study tested the hypotheses that enrichment of spermato-
gonia prior to grafting or the presence of a scaffold would improve 
the formation of seminiferous tubules supporting spermatogenesis. 
Methods: Cells were harvested from the testes of 1 week old piglets 
by two step enzymatic digestion followed by a 3-step differential 
adhesion culture over 72 hours to attain germ cell enrichment. Cell 
recovery and viability were recorded and immunocytochemistry 
for UCH-L1 and vimentin was used to identify germ cells (UCH-L1 +, 
vimentin -) and somatic cells (UCH-L1 -, vimentin +). The enriched 
germ cell population (48.7±4.2%) was combined with the initial cell 
suspension in six different groups and grafted under the dorsal skin 
of castrated SCID mice (6 mice with 1 pellet per treatment group). 
Group 1: 50x106 cells containing 5% spermatogonia, Group 2: 
50x106 cells containing 25% spermatogonia; Group 3: 50x106 cells 
containing 5% spermatogonia in Matrigel with reduced growth 
factorstm (MRGF); Group 4: 10x106 cells containing 5% spermato-
gonia in MRGF; Group 5: 10x106 cells containing 25% spermatogo-
nia in MRGF; Group 6: 10x106 cells containing 25% spermatogonia. 
The degree of reconstitution of spermatogenic tissue was assessed 
by immunohistochemical localization of de novo formed tubules 
and germ cells (UCHL-1+) in all cross sections of tubular structures 
formed 24 weeks after transplantation. Results: GSC enrichment 
and the presence of the scaffold providing anchorage to the cells 
contributed to increased tubule formation and tubules support-
ing germ cell development when compared to Group 1 (Control 
group). Total number of de novo formed tubules and percentage 
of tubules supporting spermatogenesis per group was Group 1: 
53.6±63.0, 20.8±9.9%; Group 2: 193.5±245.8, 35.1±24.3%; Group 3: 
370.0±468.8, 36.4±13.8; Group 4: 122.6±23.8, 36.6±8.6%; Group 5: 
89.3±92.2, 18.3±21.1%; Group 6: 61.3±40.6, 33.5±20.3, respectively. 
Despite the large variability encountered in the recovered newly 
formed tissue from all groups, the overall results supported the 
hypotheses. Therefore, enrichment of germ cells and presence of an 
extracellular matrix scaffold improve the efficiency of this bioassay. 
Given the high number of cells required to attain enrichment of the 
initial cell population the use of treatment 2 may be impractical, 
but our results indicate that the presence of MRGF can overcome 
germ cell loss and promote sufficient support to improve tubule 
formation. Consequently, this approach will provide an efficient 
bioassay system to investigate germ cell differentiation from germ 
line stem cells as well as from pluripotent cells.



91

Detailed Program and Abstracts — Thursday, June 14

www.isscr.org/2012 Thursday Poster Book

Poster Board Number: T-2086

HISTONE H3K27 DEMETHYLASE 
JMJD3 REGULATES THE TURNOVER OF 
SPERMATOGONIAL STEM CELLS .
Iwamori, Naoki, Matzuk, Martin M.
Pathology and Immunology, Baylor College of Medicine, Houston, TX, USA

During spermatogenesis, epigenetic modifications of the ge-
nome, such as covalent modifications of histone residues, regulate 
chromatin structure and transcription and ensure appropriate gene 
activation and repression. Recent studies have provided evidence 
that modifiers of histone methylation are important for self-renewal 
and/or differentiation of stem cells. The renewable population of 
cells for spermatogenesis are the spermatogonial stem cells (SSCs). 
However, the roles of histone demethylases in spermatogenesis 
as well as spermatogonial stem cell renewal and differentiation re-
main elusive. We have discovered that histone H3 lysine 27 (H3K27) 
specific histone demethylase, JMJD3 (also known as KDM6B), is 
expressed higher in spermatogonial stem cells in culture than in 
neonate and adult testis. Expression of Jmjd3 in spermatogonial 
stem cells is decreased by removal of glial cell line derived neutro-
phic factor (GDNF), an essential growth factor for self-renewal of 
spermatogonial stem cells. Immunofluorecsent staining showed 
that JMJD3 localizes to PLZF-positive spermatogonia. Tri-methylat-
ed and di-methylated histone H3K27 that are methylation targets 
of JMJD3 formed punctate foci in PLZF-positive spermatogonia. In 
addition, H3K27me3 increased in differentiating spermatogonial 
stem cells in culture. When Jmjd3 levels were knocked-down in 
spermatogonial stem cells, spermatogonial stem cells, surprisingly, 
formed more colonies than control. Most colonies formed single, 2- 
and 4-aligned colonies when JMJD3 was knocked down, whereas 
there are many 8- 16 aligned colonies in the control culture. We also 
found some cells were not connected with neighboring cells, even 
if they were in same colony. To address the in vivo role of JMJD3 
in spermatogonial stem cells, JMJD3 conditional knockout mice 
were generated. Unexpectedly, germ cell specific JMJD3 knockout 
mice were fertile and produced pups even at one year after mating. 
When spermatogonia in seminiferous tubule were visualized by 
PLZF staining, there were more single spermatogonia in JMJD3 
deficient tubules than in control tubules. Cell surface marker analy-
ses revealed that undifferentiated spermatogonia were increased 
in JMJD3 null testes. Molecular analyses showed that some genes 
expressed in undifferentiated spermatogonia as well as some 
genes expressed in differentiating spermatogonia were increased 
in the spermatogonia-enriched fraction from JMJD3-deficient 
testes. These results suggest that JMJD3 could regulate turnover 
of spermatogonial stem cells by repression of dedifferentiation 
of spermatogonial stem cells. We believe that our results provide 
further information on epigenetic regulation of stem cells as well as 
unique regulation of spermatogonial stem cells.

Poster Board Number: T-2087

NICHE-DEPENDENT REGULATION OF GERM CELL 
DEVELOPMENT
Ebata, Kevin T ., Blaschke, Kathryn, Laird, Diana J.
University of California, San Francisco, San Francisco, CA, USA

The transmission of genetic information from one generation to 
the next depends on the production of functional male and female 
gametes, the sperm and egg, respectively. Primordial germ cells 
(PGCs) are the embryonic precursors of gametes and during devel-
opment, interact with a continuously changing microenvironment 
or “niche”. The ability to generate PGCs and subsequently differenti-

ate them to functional gametes in vitro has been challenging, and 
identification of niche signals that regulate key maturation steps 
in PGC development may facilitate germ differentiation in vitro. 
Previous attempts to differentiate embryonic stem cells (ESCs) into 
germ cells suggest that development in embryoid body culture 
reaches the equivalent of a migratory e9.5 PGC by gene expression 
and epigenetic profiling. Using ESCs carrying the Oct4(ΔPE)-GFP 
transgene, we similarly obtained a PGC-like (esPGC) population 
that was highly enriched for transcripts of PGC-specific genes Stella, 
Blimp1, and Nanos3, but late PGC genes Dazl, and Mvh were low at 
the transcript level and absent by immunostaining in this popula-
tion. Interestingly, Dazl and Mvh upregulation in esPGCs did not 
result even after prolonged embryoid body culture, suggesting 
that this microenvironment cannot support the completion of 
PGC differentiation. In an attempt to drive further PGC differentia-
tion, we co-cultured esPGCs with somatic gonad & mesenephros 
cells (SGM) from embryos. After 3 days in co-culture, esPGCs 
up-regulated both DAZL and MVH, indicating that differentiation 
of esPGCs to mature PGCs is possible and dependent on the pres-
ence of SGM cells. In vivo, migratory PGCs arrive at the developing 
SGM beginning ~e10.5, which is followed by the upregulation of 
DAZL and MVH. To determine whether expression of these PGC 
maturity markers requires interaction with developing gonads, we 
cultured PGCs isolated from e9.75 and 10.5 embryos in the absence 
of somatic cells. After 12 or 24 h of culture, DAZL immunostaining 
could be detected in 54% of PGCs isolated at e10.5, but only 21% 
of e9.75 PGCs, suggesting that the SGM environment confers PGC 
competence or directly induces expression of mature markers in 
vivo. Through analysis of gene expression in PGCs and SGM, we 
have identified candidates for these required maturation cues from 
the SGM microenvironment, and are screening these candidates in 
embryo-derived as well as esPGCs. Together, the results indicate an 
important role for supporting niche cells in regulating PGC devel-
opment both in vivo and vitro.

Hematopoietic Cells
Poster Board Number: T-2088

ERYTHROPOIETIC POTENTIAL IN HUMAN CORD 
BLOOD AND ADULT PERIPHERAL BLOOD FOR 
TRANSFUSION
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Blood transfusion is the process of receiving blood products into 
one’s circulation intravenously. There are many patients around the 
world whose survival depends on safe blood transfusion. Neverthe-
less blood transfusion saves lives, but the transfusion of donated 
unsafe blood puts lives at risk because of HIV, hepatitis or other 
infections. As a countermeasure, hematopoietic stem cells from 
several human organs can be used for certain therapeutic uses as 
alternative safe blood source. There are many productive manuals 
to obtain mature RBCs from CD34+ hematopoietic stem cells via 
in- vitro culture. Among them human cord blood (CB) and adult 
peripheral blood (PB) are common adult stem cells for allogeneic 
transplantation. Owing of their largest, easily availability, addi-
tion of which contains large amounts of stem cells can be used 
to induce RBC maturation and transplantation. Our present study 
focused on comparison of CB and PB derived stem cell character-
ization and function test on in-vitro culture system. For experiment 
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we obtained five cases of each CB and PB from normal human with 
informed consent. Selected CD34+ cells were cultured and charac-
terized by common Giemsa staining, flow cytometery assay, quan-
titative PCR and hemoglobin electrophoresis; we also confirmed 
their functions using Hemox Analyzer. Our results from the study 
clearly reports that, CB and PB derived CD34+ hematopoietic stem 
cells have similar character in same culture conditions, however 
they show definitely differences in various gene expression level 
and final hemoglobin development. The results support the idea 
that CB and G-CSF mobilized PB possess different erythropoietic 
potential in-vitro culture system wiliest they express nearly same 
characters in some test events.

Poster Board Number: T-2089

CLINICAL OBSERVATION OF 24 CASES OF 
PATIENTS UNDERGOING AUTOLOGOUS PURIFIED 
BLOOD STEM CELL CD34+ FOR TREATMENT OF 
ANKYLOSING SPONDYLITIS
Wang, Liming, Zhou, Jianjun, Bai, Wen, Li, Ming, Zhong, Zhanqiang, 
Wang, Qianyun
Cell Therapy Center, 323 Hospital of Chinese PLA, Xi’an City, China, China

Background: Ankylosing spondylitis (AS) is one kind of chronic and 
progressing disease which can relate to the central axis joints and 
cause arthropathy and mainly affect pelvic sacroiliac joint, vertebral 
column joint and latero-vertebral tissus and is very difficult to be 
restrained. Objectives: In order to find a new way to treat AS, we 
use purified autologous peripheral blood stem cell CD34+ as treat-
ing method and evaluate its effect. Methods: From November 2008 
to October 2011, we collected 24 patients with AS, whose condi-
tions were all consistent with the New York AS diagnostic criteria 
in 1984. We got the agreement with patients and his or her family. 
There were19 male and 5 female patients. The patients’ ages were 
20-40, median 31.5. The courses of disease had been 3 months 
to 25 years. In the 24 patients, 20 cases were HLA-B27 positive, 4 
cases were HLA-B27 negative, and 15 cases had been treated with 
methotrexate, sulfasalazine, diclofebac sodium without good effect 
before our treatment. (1) The preparation of purified autologous 
peripheral blood stem cell CD34+: We added recombined human 
granulocyte stimulating factor(G-CSF, made in Northern China) 
150μg-300μg/d for 3 days, hypodermic. After G-CSF mobilizing, us-
ing COBE machine, we collected peripheral blood 100ml, then from 
the blood purified CD34+ stem cells by CliniMACS machine, made 
the CD34+to (1.0-10.6) ×107, and the positive rate 85 per cent 
tested by flow cytometry.(2)Treatment method: Took the purified 
CD34+ stem cells about (1-3)×107 ,volume 40ml,infused separately 
into the patients’ double sides sacroiliac joint cavities (each for 
5ml) and along the patients’ two sides of erector muscle of spine 
in punctiform injected about 30ml . After treatment we instructed 
them to enhance article functional training. Except 5 patients 
were still orally administrated small amount of diclofenac sodim, 
sulfasalazine,all the other patients did not use any medicine. Re-
sults: Following up to visit the patients for 3-26 months, we found 
the patients that mainly in the cervical part, the waist,the sacroiliac 
joints appeared easement of pain, in vertebral column the active 
limits were expanded and the consciousness turned much better 
than before. Before treatment, 24 cases of patients BASDAI:1.8-13.8, 
mean value 4.46±2.66, BASFI:8-78 points,mean value 28.67±18.25. 
After treatment , following up for 3 months, we found that the 
24 cases of AS patients BASDAI:0.4-4.5, mean value 2.47±1.30; 
BASFI:2-66 points,mean value14.29±13.59. We applied EXCELT-TEST 
software procedure to do matched-pairs analysis, all the P values 
were less than 0.01, post-treatment was obviously better than 
prior-treatment.Imaging test of the vertebral column, sacroiliac 

joints did not show clearly change between post- treatment and 
prior-treatment. Following up for more than half a year, 14 cases of 
patients, we found the above index was still stable. Following up 
for more than a year, we found, 4 cases patients that the disease 
states were still in stable phase, 20 cases HLA-B27 positive without 
turning to negative. After treating all the 24 patients for 3 months, 
we tested their blood routine, liver function and kidney function all 
appearing normal and no other bad reaction. Conclusion: That us-
ing purified autologous peripheral blood stem cell CD34+ to treat 
the patients with AS could relive the patients’ clinical symptoms, 
improve their life quality, and would be a safe and effective method 
for treating AS.

Poster Board Number: T-2090

DETERMINING THE EFFICACY OF HUMAN-TRIM5-
CYP IN INHIBITING A BROAD SPECTRUM OF HIV 
VIRUSES WHEN STABLY EXPRESSED IN CD34-
DERIVED MACROPHAGES
Kandarian, Fadi1, Malone, Cindy2, An, Dong Sung1

1University of California Los Angeles, Los Angeles, CA, USA, 2California State 
University Northridge, Northridge, CA, USA

Hematopoietic stem cells genetically modified to express anti-HIV 
genes can repopulate the immune system, replacing HIV target 
cells such as CD4+ T lymphocytes and macrophages. If such cells 
express therapeutic genes that halt early steps in the viral life cycle, 
HIV replication can be suppressed prior to reverse-transcription 
and integration. The HIV host restriction factor, huTrimCyp, was 
recently developed and does not occur naturally in humans [1]. It 
is believed that huTrimCyp inhibits HIV shortly after viral entry by 
binding to capsid proteins and sequestering them for degradation 
[2]. My preliminary data indicates that T-cell lines transduced with 
a lentivirus vector expressing huTrimCyp showed no short term or 
long term cytotoxicity, as well as exhibited a stable gene expression 
for a period greater than six weeks in vitro. Furthermore transduced 
T-cell lines showed an inhibition of R5- tropic HIV strain greater 
than 5 fold when compared to cells expressing ZsGreen alone as 
determined by flow analysis of HIV-reporter infected MOLT4 T-cell 
line. To that end, I have initiated experiments in CD34+ hemato-
poietic stem cells in order to determine the feasibility of pursuing 
huTrimCyp as an anti-HIV gene therapy candidate in vivo. I will also 
investigate the ability of vector transduced HIV target cells (e.g. CD4 
T lymphocytes, macrophages) to resist infection and inhibit viral 
replication in vitro, using X4- and R5-tropic strains of HIV. 1.Neagu, 
M.R. et al. Potent inhibition of HIV-1 by TRIM5-cyclophilin fusion 
proteins engineered from human components. J. Clin. Invest. 119, 
3035-3047 (2009). 2.Nakayama E. E. et al. Anti-retroviral activity of 
TRIM5. Rev. Med. Virol.; 20: 77-92 (2010)

Poster Board Number: T-2091

CHARACTERIZATION OF DENDRITIC CELLS 
INDUCED FROM HUMAN CORD BLOOD 
HEMATOPOIETIC STEM CELLS IN THE SERUM-FREE 
CONDITION
Yao, Chao-Ling, Chan, Kuang-Yu, Chan, Yung-Shiang
Dept of Chem Eng & Materials Science, Yuan Ze Univ, Chung-Li City, Taiwan

Dendritic cells (DCs) are the most powerful antigen presenting cells 
(APCs) and play a pivotal role in initiating the immune response, 
which differentiated from CD133+ hematopoietic stem cells (HSCs). 
Hence, we used the ex vivo expanded of hematopoietic stem cells 
as a source of DCs, and developed the optimal DCs induction 
medium. In the previous study, we had developed a serum-free he-
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matopoietic stem cells expansion system (SF-HSC medium), HSCs 
could expand in SF-HSC medium reaching 30-fold within one week. 
According to the past researches, several cytokines, especially SCF, 
Flt-3 ligand, IL-1β, GM-CSF and TNF-α, have been identified as es-
sential factors to induce and differentiate HSCs into DCs. Moreover, 
we tested the basal media (IMDM, RPMI-1640, M-199, α-MEM, 
H3000, DMEM/F12 and DMEM) and twenty-five kinds of serum 
substitutes combined with the various concentration of cytokines 
to finalize the optimal DC induction medium. Finally, we confirmed 
the function and maturation of DCs by the assays of the mixed 
lymphocyte reaction (MLR), the ability of endocytosis, specific 
cytokines of secretion and the stimulation by lipopolysaccharides. 
When DCs become mature (mDCs), the specific surface markers 
of mDCs would change (CD1a, CD11c, CD14, CD40, CD80, CD83, 
CD86, HLA-DR, CD45 and CD34), the ability of endocytosis would 
be more complete and the ability of stimulation would increase 
when co-cultured with CD3+ T cells. These results showed that DCs 
derived from the serum-free expanded CD133+ HSCs exhibited 
both characteristics and functions of DCs. Therefore, we believed 
that combination of HSCs serum-free expansion medium and DCs 
induction medium would generate large amounts of functional 
DCs and would be a promising cell source for the basic research 
and translation media in the near future.

Poster Board Number: T-2092

CELLULAR IMMUNE RESPONSE FOLLOWING 
HUMAN FETAL LIVER-DERIVED STEM 
CELLS TRANSPLANTATION IN CASE OF 
DECOMPENSATED LIVER CIRRHOSIS
Khan, Aleem Ahmed1, Habeeb, Aejaz1, Gunisetty, Sivaram1, Bardia, 
Avinash1, G, Srinivas2, Raj, Avinash2, Pande, Gopal2

1Department of Gastroenterology & Hepatology, Centre for Liver Research 
& Diagnostics, Hyderabad, India, 2Centre for Cellular and Molecular Biology, 
Hyderabad, India

Liver transplantation is the only effective treatment for decom-
pensated liver-cirrhosis. Several factors, such as non-availability of 
donors, operative-risks, complications associated with rejection, 
usage of immunosuppressive agents, and high cost of treatment, 
make this strategy available to only a few people. Hepatic progeni-
tor stem cell transplantation (HSCT) using human fetal liver-derived 
stem cells have been shown to be a good alternative to manage 
end-stage liver diseases. In this retrospective study, we investigated 
safety and efficacy of HSCT by monitoring the T-cell, NK-cell and 
cytokines which play major role in cellular immune response and 
rejection of chronic decompensated liver cirrhosis patients. A total 
of 5 patients with decompensated liver cirrhosis were enrolled in 
the study.After giving human fetal liver-derivedEPCAM positive 
cell transplantation,T-cell (CD3, CD4 and CD8),NK-cells (CD16)by 
flowcytometry and cytokine-levels (IL2, TNFβ, IFNα, INFβ and IFNγ) 
by ELISA were monitored four times within a month. Present study 
demonstrated that after HSCT patient showed marked clinical 
recovery and decline in the MELD score and there was no signifi-
cant variation found in cell mediated response and cytokine levels 
between pre and post transplantation.Hence this preliminary study 
demonstrated human fetal liver- derived EPCAM positive stem cell 
transplantation is safety for end stage liver cirrhosis.

Poster Board Number: T-2093

INTEGRATION-FREE HUMAN INDUCED 
PLURIPOTENT STEM CELLS FROM PERIPHERAL 
BLOOD MONONUCLEAR CELLS
Chou, Bin-Kuan, Huang, Xiaosong, Ye, Zhaohui, Cheng, Linzhao
Institute for Cell Engineering, The Johns Hopkins University, Baltimore, MD, USA

Human induced pluripotent stem cells (iPSCs) can be derived from 
somatic cells by ectopic expression of key factors and are highly 
similar to human embryonic stem cells (ESCs). This discovery led to 
the generation of patient-specific iPSCs which have unprecedented 
value for regenerative medicine, disease modeling and drug 
screening. However, iPSC derivation commonly utilizes skin fibro-
blasts, which involves donor skin biopsy and is time-consuming. In 
addition, human skin fibroblasts may have been exposed to UV irra-
diation and have increased risk of harboring genetic abnormalities. 
Sampling of blood is one of the least invasive but most routinely 
performed clinical procedures, making it an ideal cell source for 
reprogramming. Additionally, blood cells that are derived from 
hematopoietic stem cells (HSCs) in marrow before being released 
into circulation may be less exposed to environmental mutagens. 
Of the types of blood cells used for reprogramming, CD34+ blood 
cells come to mind first because they are enriched for HSCs and 
have high proliferation potential. However, CD34+ blood cells are 
very rare and the purification is cumbersome. Another concern is 
that they may not be feasible for certain diseases like aplastic ane-
mia in which patients have a shortage of CD34+ blood cells. Thus 
the generation of iPSCs from a small amount of peripheral blood 
mononuclear cells (PB MNCs), with no need of fractionation, would 
be a big leap. iPSCs can be established from terminally differenti-
ated circulating T cells expanded from one milliliter of whole blood. 
However, the pre-existing T cell receptor rearrangement may limit 
iPSC differentiation ability to the full spectrum of cell linages. Other 
researchers also found mice generated from T cell somatic nuclear 
transfer are prone to lymphomagenesis, which may complicate 
the usage of T cell as a reprogramming source. To find an alterna-
tive, we chose a condition to stimulate myeloid-erythroid growth 
from un-fractionated MNCs. After 8-9 days of culture, cells were 
under proliferative status, showed erythroblast antigen expression 
and were enriched for colony-forming erythroid progenitor cells 
(erythroblasts). To assess the reprogramming potential of expanded 
erythroblasts, we first compared them with cord blood (CB) CD34+ 
cells using either retroviruses or episomal vectors. Similar high 
efficiencies of iPSC derivation were achieved from either cell type. 
Hundreds of TRA-1-60+ colonies can be identified from one million 
starting cells in just two weeks by either type of vectors. To be more 
definitive, we reprogrammed CD34+ cells and expanded erythro-
blasts from the same adult donor by episomal vectors. The data 
showed reprogramming efficiencies were in similar levels although 
they are ~50x less than CB cell types. iPSCs derived from two start-
ing blood cell sources are both indistinguishable from ESCs with 
respect to cell morphology, expression of surface markers, and the 
ability to differentiate in vitro and in vivo. Detailed analysis also indi-
cated they are integration-free. Characterization of gene expres-
sion profile, epigenetic signature and re-differentiation capability 
to blood cells is currently underway and will be discussed during 
the meeting. Taken together, our data suggest that erythroblasts 
from a small volume of PB MNCs are suitable for reprogramming by 
integration-free episomal vectors, and may provide an advantage 
for generating GMP-compliant iPSC lines for clinical applications.
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FEV CONTROLS HEMATOPOIETIC STEM CELL 
DEVELOPMENT VIA FOXC1-ERK 
SIGNALING CASCADE
Liu, Feng
Institute of Zoology, Chinese Academy of Sciences, Beijing, China

Production of transplantable haematopoietic stem cells (HSCs) 
in vitro either from embryonic or induced pluripotent stem cells 
has not yet been successful. Therefore, it is critical to fully under-
stand molecular mechanisms of HSC development in vivo. Recent 
evidence suggests that ETS transcription factors play important 
roles in HSC development and functions. Fev (Fifth Ewing Variant) is 
a member of the ETS family and required for the differentiation and 
maintenance of serotonergic neurons in zebrafish and mammals. 
However, its role in HSC development remains to be explored. Here 
we show that Fev is an important regulator of HSC development in 
vertebrates. In fev-deficient zebrafish embryos, HSCs were compro-
mised and fewer T cells were found in the thymus. Genetic analysis 
and chemical treatment experiments support a mechanism 
whereby Fev regulates HSC development through a novel Foxc1-
ERK pathway. Moreover, experiments with human cord blood show 
that Fev is also required for the maintenance and expansion of 
primitive HSCs/progenitor cells in human, indicating its conserved 
role in higher vertebrates. Finally, we demonstrated that Fev func-
tion in HSCs is distinct from its role in serotonergic neurons in both 
zebrafish and mouse systems. Our data indicate that Fev-Foxc1-ERK 
signaling is essential for haemogenic endothelium-based HSC 
development.

Poster Board Number: T-2095

HUMAN BONE MARROW NON-MESENCHYMAL 
MONONUCLEAR CELLS INDUCE TYROSINE 
HYDROXYLASE EXPRESSION IN SH-SY5Y CELLS IN 
A TIME-DEPENDENT MANNER
Dharmasaroja, Permphan, Phruksaniyom, Chareerut, Issaragrisil, 
Surapol
Mahidol University, Bangkok, Thailand

Background: Excluding mesenchymal stromal cells, the mononucle-
ar cell fraction of the bone marrow composes more than 99% of to-
tal cellular components in the bone marrow. This fraction contains 
both hematopoietic and nonhematopoietic cells, which have been 
shown to secret trophic or growth factors necessary for neurogen-
esis. This study aimed to investigate the effect of the non-mesen-
chymal mononuclear cell fraction on the biochemical adaptation of 
human SH-SY5Y neuroblastoma cells. Methods: The mononuclear 
cells were isolated from the bone marrow of three human donors. 
After 72 hours of cell plating, non-adherent cells were collected 
and plated for another 24 hours. Thereafter, non-adherent bone 
marrow mononuclear cell-conditioned medium (BMMC-CM) 
was collected. SH-SY5Y cells were divided into three groups: cells 
cultured in the BMMC-CM, cells cultured in basal media with 10 µM 
retinoic acid (RA), and cells cultured in basal media (control). Cells 
were cultured for 4, 7, and 10 days, and media were changed every 
other day. Tyrosine hydroxylase (TH) expression in SH-SY5Y cells 
was measured using real-time PCR and western blotting. Results: 
TH mRNA expression was significantly increased at day 4 in cells 
cultured in BMMC-CM, compared to day 7 and 10 (p<0.01 and 
0.001, respectively). In contrast, cells cultured in basal media with 
RA had a significant TH MRNA level at day 10, compared to day 4 
and 7 (p<0.001 for both). At the protein level, TH was undetectable 
at day 10 in cells cultured in BMMC-CM; while in RA-treated cells, TH 

was significantly increased at day 7 and remained high at day 10. 
Conclusion: Non-mesenchymal mononuclear cells from the bone 
marrow have a potential in induction of functional differentiation in 
SH-SY5Y cells, but the effect is time-dependent.

Poster Board Number: T-2096

DEPLETION OF HUMAN HEMATOPOIETIC STEM 
CELLS WITH A HUMANIZED ANTI-HUMAN 
CD117 ANTIBODY: A NON-TOXIC CONDITIONING 
REGIMEN FOR ALLOTRANSPLANTATION
Logan, Aaron C .1, Czechowicz, Agnieszka2, Thway, Theingi M.3, 
Magana, Ivan3, Krampf, Mark R.1, Poyser, Jessica1, Weissman, Irving 
L.4, Shizuru, Judith A.1
1Division of Blood and Marrow Transplantation, Stanford University, Stanford, 
CA, USA, 2Department of Pediatrics, Harvard University, Boston, MA, USA, 
3Amgen, Inc., Thousand Oaks, CA, USA, 4Institute of Stem Cell Biology and 
Regenerative Medicine, Stanford University, Stanford, CA, USA

Allogeneic hematopoietic cell transplantation (AHCT) is an impor-
tant treatment modality for many malignant and non-malignant 
hematologic disorders. Most patients who undergo AHCT are pre-
pared with cytotoxic chemotherapy and/or radiation to eliminate 
barriers to donor engraftment. For patients with malignancies, toxic 
conditioning agents also play a role in eradicating residual cancer 
cells. For patients with non-malignant disorders, conditioning 
regimens with no or little toxicity would be preferable. Our group 
previously demonstrated that an anti-CD117 (c-Kit) monoclonal 
antibody (mAb) eliminates endogenous hematopoietic stem cells 
(HSC) and facilitates engraftment of purified donor HSC in a mouse 
model of severe combined immunodeficiency (SCID) (Czechowicz 
et al., Science, 2007). Patients with SCID are highly susceptible to 
life-limiting infections, and while AHCT is the only effective therapy 
for most forms of SCID, treatment-related sequalae provide an 
urgent need to improve methods for achieving donor HSC engraft-
ment. Based on our pre-clinical model, we believe anti-CD117 mAb 
therapy would be an ideal, minimally-toxic conditioning regimen 
for AHCT in SCID children. To that end, we identified a humanized 
anti-human CD117 mAb (anti-hCD117) as a potential candidate for 
clinical application in AHCT preparation. When human cord blood 
or bone marrow derived HSC (Lin-CD34+CD38-CD90+CD45RA-) 
were cultured in serum-free media with Flt3 ligand, stem cell factor, 
thrombopoietin, IL-3, and IL-6, profound inhibition of cell division 
was observed in the presence of 0.1 - 100 ug/mL anti-hCD117. Anti-
hCD117 also inhibited HSC growth and differentiation in a methyl-
cellulose colony assay. To assess in vivo activity of the anti-hCD117 
mAb, we determined mAb pharmacokinetics in NOD/scid/IL2Rγ-/- 
(NSG) mice. We determined that doses between 0.5mg/kg and 
3mg/kg provided appropriate maximal concentrations (5.8 - 38.3 
ug/mL) and half-lives (10.4 - 12.4 days) for pre-clinical modeling. 
NSG mice were hematopoietically humanized on day 2 of life via 
facial vein injection of 2000-4000 human HSC following condition-
ing with 100cGy. After permitting hematopoietic stabililzation for 6 
months, we evaluated xenochimerism in the peripheral blood (PB) 
and bone marrow (BM; via femoral aspirate in anesthetized mice). 
Overall human leukocyte chimerism in the BM of 32 mice was a 
median 4% (range 0.1 - 51%) with median differential composi-
tion: 13% (0-96%) B lymphocytes, 16.4% (0-95%) T lymphocytes, 
0.02% (0-1%) NK cells, 2.5% (0-36%) monocytes, and 3.7% (0-49%) 
granulocytes, indicating engraftment of pluripotent HSC. After 
treatment with 3mg/kg or 0.5mg/kg anti-hCD117 IV, mice were 
depleted of total human chimerism a median 60% (35-100%) in 
the PB and 100% (84-100%) in the BM at 6 weeks after treatment, 
with >99% depletion of myeloid chimerism in both compartments. 
Human HSC and progenitor cells (Lin-CD34+CD117+) in the bone 
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marrow comprised 0.4% (0-1.7%) of cells prior to anti-hCD117 
treatment, and this decreased to 0% (0-0.1%) 6 weeks after treat-
ment. Addition of alemtuzumab (anti-CD52) facilitated removal of 
human lymphoid cells not eradicated by anti-hCD117, but was not 
required for human HSC depletion. These studies will lead the way 
to minimally toxic AHCT for SCID children, and in a broader view, to 
the application of targeted biological therapies that deplete endog-
enous stem cells and facilitate their replacement with allogeneic or 
gene-corrected stem cells.

Poster Board Number: T-2097

CD34-LIN- HAEMATOPOIETIC HUMAN ADULT 
STEM CELLS FROM BONE MARROW DONORS 
ARE POTENT SOURCES FOR THE GENERATION OF 
DENDRITIC CELLS
Gaafar, Ameera1, Al-Omar, Hamad M.1, Pulicat, Manogaran S.1, 
Iqniebi, Alia1, Al Mohareb, Fahad2, Adra, Chaker1, Al-Hussein, Khalid1

1Stem Cell Therapy Program, King Faisal Specialist Hospital & Research Center, 
Riyadh, Saudi Arabia, 2King Faisal Cancer Center, King Faisal Specialist Hospital 
& Research Center, Riyadh, Saudi Arabia

Background & Objectives: Haematopoietic stem cells (HPSCs) trans-
plantation is the treatment of choice for patients with refractory 
leukemia. Addition of adjuvant vaccines may lead to eradication 
of minimal residual leukemia and prevention of relapse. Most of 
the clinical and experimental protocols have used undifferentiated 
bone marrow or CD34+HPSC for the differentiation of dendritic 
cells (DCs) but no study conducted so far in human, investigated 
the CD34-HPSC as a source for the generation of DCs. Conse-
quently, we hypothesized that CD34-Lin-HPSCs can be a valuable 
source for the generation of an effective vaccine when the patients 
encountered any relapses. Materials & Methods: CD34+ and 
CD34-Lin-HPSCs in bone marrow (BM) samples were sorted from 
10 normal donors by flow cytometry. Aldehyde dehydrogenase 
(ALDH) activity was detected along with other 4 the expression of 
a series of haematopoietic antigens: CD34, CD38, CD45, CD105. 
Subsequently, a cocktail of different cytokines [GM-CSF, TNF-α 
and IL-4] was used to differentiate the DCs and a subpopulation 
of DC expressing CD14-CD1a+ was investigated. Moreover, their 
allogeneic stimulatory capacity was tested by a mixed lymphocytes 
reaction (MLR). Results: CD34-Lin-HPSCs were characterized and 
their haematopoietic capacity was measured by the differentiation 
of DC. DC expressing CD1a+CD14- found to co-express surface 
molecules such as CD86, CD80, CD83, CD40, HLA-DR. furthermore, 
they were found to stimulate allogeneic T cells when tested by MLR 
Conclusions: Our study demonstrated that CD34-Lin-HPSCs are effi-
cient source for the generation of DCs expressing CD1a+CD14 and 
their antigen presenting ability were comparable to their counter-
parts from CD34+Lin-HPSCs and hold promises in immunotherapy 
modality.

Poster Board Number: T-2098

LONG-TERM COMPARATIVE STUDY ON THE 
ENGRAFTMENT OF HUMAN HEMATOPOIETIC 
STEM CELLS IN SHEEP
Abe, Tomoyuki1, Nitta, Suguru2, Masuda, Shigeo1, Hayashi, Satoshi3, 
Nagao, Yoshikazu2, Hanazono, Yutaka1

1Division of Regenerative Medicine, Center for Molecular Medicine, Jichi 
Medical University, Tochigi, Japan, 2University Farm, Department of Agriculture, 
Utsunomiya University, Tochigi, Japan, 3Division of Fetal Medicine, Department 
of Maternal-Fetal and Neonatal Medicine, National Center for Child Health and 
Development, Tokyo, Japan

Background: In utero transplantation (IUT) of hematopoietic stem 
cells (HSCs) has been pursued as a treatment for congenital hema-
tologic and genetic disorders. Although the engraftment of HSCs 
following IUT has been achieved, the levels of donor-cell engraft-
ment have been too low for the treatment of most target diseases. 
In order to achieve clinically relevant levels of HSC engraftment, we 
have examined two methods in the setting of sheep IUT. One is the 
transduction of HSCs with the HoxB4 gene before transplantation, 
ie, the expansion of HSCs. The other is the myeloablation of recipi-
ents with busulfan (BU), ie, the expansion of niche. Here, we report 
long-term follow-up data regarding the engraftment of human 
HSCs in the two (HoxB4 and BU) groups. Methods: We performed 
IUT of human cord blood (CB) CD34+ cells (0.32 to 2.4 million) into 
the liver of fetal sheep at 45-49 gestational days (full term, 147 days) 
at which the immune system is premature. In the HoxB4 group (n 
= 4), human CB CD34+ cells were transduced with HoxB4 by the P 
gene-defective Sendai virus vector for 4 days, and the cells were 
transplanted into the fetuses. In the BU group (n = 4), BU at 3 mg/
kg (calculated by maternal body weight) had been intravenously 
administered to pregnant ewes at 6 days before performing IUT of 
intact (neither transduced or cultured ex vivo) human CB CD34+ 
cells. The BU dose and the timing of administration with BU were 
selected in order to result in the desired outcome. As a control 
group (n = 6), we transplanted intact human CB CD34+ cells with-
out BU administration. The engraftment of human hematopoietic 
cells in the lambs post-IUT was quantitatively evaluated by PCR of 
colony-forming units (CFUs) in the bone marrow. Results: The two 
methods (the HoxB4-transduction and BU-conditioning) similarly 
enhanced short-term engraftments of human HSCs in sheep (up to 
3% in terms of the bone marrow CFUs for 5 months post-IUT). At 
further time points, human CFUs were not detectable either in the 
BU or control group. However, in the HoxB4 group, they were still 
detected in 2 out of the 4 lambs at 15 months post-IUT (1-2%), and 
in 1 out of the 4 lambs at 40 months post-IUT (2%). No leukemia 
developed in any of the sheep in the HoxB4 group at present (at 40 
months post-IUT) in our study, unlike high incidence of leukemia 
in other large animal studies using a HoxB4-expressing retroviral 
vector (Zang et al, JCI 2008;118:1502-1510). Conclusion: In the 
context of IUT, although the two methods enhance the short-term 
engraftment of human HSCs in sheep (for 5 months), the transduc-
tion of HoxB4 results in longer-term engraftment of those (up to 
40 months) compared to the conditioning with BU. These results 
imply that a cell-autonomous action would be more effective than 
a non−cell-autonomous action for long-term engraftment of HSCs 
at least in sheep.
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HUMAN LEUKEMIC STEM CELLS ESCAPE 
CHEMOTHERAPY BY FORMING SUBCLONES IN 
DISTICNT NICHES
Hong, Dengli1, Duan, Caiwen2, Shi, Jun3, Chen, Guoqiang1

1Key Laboratory of Cell Differentiation and Apoptosis of Chinese Ministry of 
Education, Shanghai Jiao-Tong University School of Medicine, Shanghai, China, 
2Key Laboratory of Cell Differentiation and Apoptosis of Chinese Ministry of 
Education, Ruijin Hospit, Shanghai Jiao-Tong University School of Medicine, 
Shanghai, China, 3Department of Hematology, Shanghai Jiaotong University 
Sixth People Hospital, Shanghai Jiao-Tong University School of Medicine, 
Shanghai, China

Failure to eliminate leukemic stem cell (LSC) is presumed to be the 
reason why leukemia relapses after chemotherapy. The mechanism 
in which LSC escapes chemotherapy remains much unknown. It 
has been demonstrated in the previous studies that LSC develops 
from pre-leukemic stem cell (pre-LSC) and continually evolve into 
multiple sub-clones in concert with disease progress (Hong D, et al. 
Science 2008; Ford A, et al. JCI 2009; Anderson K, et al. Nature 2011). 
To reveal in the current study how does LSC form sub-clone in the 
bone marrow niches and escape chemotherapy, the xenograft leu-
kemic model was established by transplanting acute lymphoblastic 
leukemic (ALL) cells into sub-lethally irradiated NOD-SCID IL2Rγnull 
mice or anti-CD122 antibody-treated NOD-SCID mice. By applying 
dynamic technologies of ex-vivo imaging and immunoassaying, 
GFP-labeled leukemic cells were observed to home into the end-
osteal niche in the recipient bone marrow in 24h after intravenous 
injection and clonally grow. When the recipients presented clini-
cally manifest disease, these mice were treated with chemotherapy 
medicines, Ara-C or/and Daunorubicin, for two to seven days. 
Majority of leukemic cells in the bone marrow were killed and con-
sistently minimal cells resided in the BM niches. Interestingly, we 
observed that LSC exploited or created distinct niches for refuge in 
response to chemotherapy. Leukemic cells preferentially usurped 
the normal HSC niche given it was still intact, whereas leukemic 
cells created an abnormal stromal niche when the normal HSC 
niche was destroyed by leukemic cell infiltration. And the process 
was associated with the interaction between leukemic cells and 
chemotherapeutic drugs. The residual leukemic cells in the stromal 
niches isolated from the recipient BM were capable to reconsti-
tute leukemia in the recipients of serial transplantation, thus were 
proved to be LSCs. By analyzing the biopsy samples of ALL patients 
who only achieved partial remission after induction chemotherapy, 
the abnormal stromal niche was observed surrounding leukemic 
cells and associated with poor prognosis. Therefore these studies 
have implication for therapeutics of leukemia depending on LSC 
eradication.

Poster Board Number: T-2100

STIMULATION OF POOLS OF MURINE 
HEMATOPOIETIC AND INTESTINAL STEM CELLS 
BY PERORAL INTAKE OF NANJDIAMONDS 
COMPLEXES WITH THE CONDITIONED 
MEDIUM FROM ALLOGENIC AND XENOGENIC 
MESENCHYMAL STEM CELLS CULTURE
Konoplyannikov, Anatoly G .1, Konoplyannikov, Michail A.2
1Cell and Experimental Radiation Therapy, Medical Radiological Research 
Center, Obninsk, Russian Federation, 2Nanomedicine, The N.I.Pirogov Russian 
State Medical University, Moscow, Russian Federation

Nanodiamonds with the sizes of 5-10 nm have been intensively 
studied lately as prospective agents for the anticancer drugs deliv-

ery into tumors. A possibility of nanodiamonds application for the 
delivery of other biologically active substances to normal tissues is 
not excluded, either. We have found that peroral intake of a suspen-
sion containing complexes of nanodiamonds with the conditioned 
medium (CM) from the cultures of mesenchymal stem cells (MSC) 
by F1(CBAxC57Bl/6) mice activates the pool of hematopoietic 
stem cells (HSC). This can be observed by the method of spleen 
endocolonies after the total irradiation (γ-rays of Co60) of animals in 
sublethal doses. We assume that the complexes of nanodiamonds 
with CM taken by mice may arrive into the HSC “niches” in the he-
matopoietic tissues and activate (by yet unknown way) HSC being 
mainly in the state of proliferative rest. This may result in the tem-
porary increase of the HSC pool, as it is observed for a large group 
of radioprotective preparations with the “biological mechanism of 
action”. We also studied the radioprotective effect of the complexes 
of nanodiamonds with CM from allogenic and xenogenic MSC 
cultures by the 30 days post-irradiation survival test of mice under-
gone the lethal dose of γ-irradiation. The same stimulation effect of 
the perorally-taken complexes of nanodiamonds with CM was also 
revealed by the test of “microcolonies” production by the intestinal 
stem cells of lethally irradiated mice and by the survival test of 
animals during development of the “intestinal form” of radiation 
death. Since the experimentally observed radioprotection effects 
are undoubtedly accounted for by the stimulation of regenerative 
activity of adult stem cells, then the task of primary importance is to 
study possible effects of such complexes using other nonradiation 
tests, in particular, using their influence on the stem cell-dependent 
efficiency of reparative processes accompanying various types of 
damages of different organs and tissues.

Poster Board Number: T-2101

CLONAL EXPANSION AND LINEAGE BIAS 
OF MOUSE HEMATOPOIETIC STEM CELLS 
ARE INDUCED BY PRE-TRANSPLANTATION 
CONDITIONING
Lu, Rong1, Czechowicz, Agnieszka2, Seita, Jun1, Weissman, Irv1

1Stanford Univ, Stanford, CA, USA, 2Children’s Hospital, Boston, MA, USA

Hematopoietic stem cells (HSCs) are identified as cells capable of 
reconstituting the entire hematopoietic system upon transplanta-
tion into lethally irradiated recipients. Irradiation conditioning is 
used in the vast majority of HSC studies to facilitate HSC engraft-
ment by depleting the recipient’s hematopoietic system. While the 
massive loss of hematopoietic cells can be reconstituted by donor 
HSCs, it is unclear whether HSC regulation after this severe damage 
still resembles that under steady state conditions. Here, we com-
pare HSC lineage commitment at the clonal level after lethal irradia-
tion mediated transplantation, after unconditioned transplantation, 
and after c-kit antibody clearance based transplantation, which 
eradicates hematopoietic progenitor cells while leaving other 
hematopoietic cells intact. Clonal tracking of HSCs was performed 
using our recently developed single cell tracking system based on 
genetic barcoding and high-throughput sequencing. This experi-
mental system offers high throughput and high sensitivity that al-
lows for the direct examination of HSC clonality and for tracking the 
low numbers of HSCs that engraft after unconditioned transplanta-
tion. Our data suggests that HSCs are regulated differently after 
conditioned transplantation and after unconditioned transplanta-
tion. After unconditioned transplantation, all donor-derived HSC 
clones equally supply the peripheral blood with granulocytes and B 
cells, while only a small subset of HSCs supplies T cells. In contrast, 
after irradiation mediated transplantation and after ckit antibody 
clearance based transplantation, a small subset of engrafted HSC 
clones dramatically expands to supply the majority of granulocytes, 
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B cells and T cells. This clonal expansion occurs at every step of the 
HSC lineage commitment process at week 22 post transplantation. 
Moreover, this expansion is unbalanced between myeloid and 
lymphoid lineages. In irradiated mice and ckit antibody treated 
mice, HSC clones exhibit differential contributions to granulocytes 
and B cells, a phenomenon previously identified as “lineage bias”. 
However, this myeloid versus lymphoid lineage bias is not present 
after unconditioned transplantation. In addition, it is not exhibited 
at the progenitor level in irradiated mice. In these mice, HSC clones 
that are balanced at the progenitor level exhibit lineage bias at the 
mature blood cell stage. This indicates that lineage bias is induced 
by clonal expansion downstream of the oligopotent progenitors. 
In order to determine whether clonal expansion and lineage bias 
involve HSC clones that expand immediately after transplantation, 
we examined granulocytes in the peripheral blood at week 4 and 
week 8 after irradiation mediated transplantation. These early-
expanded HSC clones are under represented by HSC clones that 
undergo expansion at week 22 and are over represented by HSC 
clones with lymphoid bias. This suggests that lineage bias in-
duced by pre-transplantation conditioning may be related to time 
dependent clonal expansion post transplantation. In summary, 
HSCs exhibit clonal expansion and lineage bias after conditioned 
transplantation but not after unconditioned transplantation. These 
two induced features are associated with each other throughout 
the HSC lineage commitment process and are intertwined over 
time following conditioned transplantation.

Poster Board Number: T-2102

IGF2 ACCELERATE ERYTHROID DIFFERENTIATION 
IN THE MOUSE YOLK SAC
Inoue, Tomoko, Mizuochi, Chiyo, Horio, Yuka, Kulkeaw, Kasem, Lim, 
Wai Feng, Cong Tran, Hoang, Sugiyama, Daisuke
Kyushu university, Fukuoka, Japan

In vertebrates, both primitive and definitive hematopoiesis first 
occurs in yolk sac (YS), which consists of hematopoietic cells, capil-
lary blood vessels, and endodermal cells. Although hematopoietic 
cell fate is extrinsically determined by niche cells, little is known 
about its regulation at YS. There was no specific marker to recog-
nize YS capillary blood vessel. We successfully found that lymphatic 
endothelium hyaluronan receptor (Lyve-1) is expressed on YS 
capillary blood vessels (micro-vessels), but not on arteries and 
veins (non-micro-vessels). Single YS cells at E10.5 were prepared by 
collagenase treatment and analyzed by flow cytometry. Ter119+ 
and/or CD45+ cells as “hematopoietic cells”, Ter119-/CD45-/CD31+/
Lyve-1+ cells as “micro-vessels”, Ter119-/CD45-/CD31+/Lyve-1+ cells 
as “non-micro-vessels” and Ter119-/CD45-/CD31-/Lyve-1- cells as 
“unclassified cells”, which are likely endodermal cells we re sorted 
out, following gene expression of hematopoietic cytokines was 
examined by real-time PCR. Among several cytokine genes, Insulin-
like growth factor 2 (Igf2) was predominantly expressed at E10.5 
YS. In addition, expression level of Igf2 in unclassified cells was 7.0, 
9.6 and 15.9 times higher than micro-vessels, non-micro-vessels 
and hematopoietic cells, respectively. To further investigate the 
function of Igf2 in YS hematopoiesis, neutralizing antibody against 
Igf2 was added in vitro culture of YS cells for 6 days. The production 
of erythroid progenitor cells (c-Kit+/CD71+), erythroblasts (CD71+/
Ter119+) and mature erythrocytes (CD71-/Ter119+) were decreased 
after inhibition of Igf2. Taken together, endodermal cells likely 
secrete Igf2, which functions in erythroid differentiation in YS.

Poster Board Number: T-2104

ALCAM MEDIATED CELLULAR INTERACTION 
REGULATES MOUSE HEMATOPOIETIC STEM CELL 
REPOPULATION AND SELF-RENEWAL
Jeannet, Robin, Cai, Qi, Liu, Hongjun, Vu, Hieu, Kuo, Ya-Huei
City of hope, Duarte, CA, USA

Alcam, which encodes the activated leukocyte cell adhesion mole-
cule (CD166), is a cell surface immunoglobulin superfamily member 
mediating homophilic adhesion as well as heterotypic interactions 
with CD6. It has recently been shown that Alcam+ endosteal subset 
in the bone marrow contain hematopoietic niche cells able to sup-
port hematopoietic stem cell (HSC) activity. We use an Alcam null 
mouse model to assess the function of Alcam in HSC differentiation 
and self-renewal. We found that Alcam is highly expressed on the 
cell surface of long-term repopulating HSC (LT-HSC), multipotent 
progenitors (MPP), and is expressed on a subset of granulocyte/
macrophage progenitors (GMP). The frequency and cellularity of 
bone marrow LT-HSCs are not altered in Alcam-deficient mice. We 
show that the serial-replating potential of Alcam-deficient LT-HSCs 
is reduced using a clonogenic colony-forming progenitor (CFC) 
assay. We examined the differentiation potential of individual 
phenotypic LT-HSC using an in vitro single-cell differentiation as-
say. Our results show that Alcam-deficiency leads to an enhanced 
granulocytic differentiation. We performed competitive repopula-
tion assays in vivo followed by secondary transplantation. We show 
that Alcam-deficient cells show a transient engraftment enhance-
ment, however, the engraftment is significantly lower upon second-
ary transplantation. These results suggest that the self-renewal 
capacity of Alcam-deficient HSC is compromised. We performed 
a limiting-dilution transplantation assay and determined that the 
frequency of long-term repopulating cells in Alcam-deficient bone 
marrow is significantly reduced. We further assessed the engraft-
ment efficiency of limiting numbers of phenotypically purified LT-
HSCs and show that the engraftment efficiency of Alcam-deleted 
LT-HSCs is significantly reduced compared to wild type LT-HSCs. We 
observed that Alcam-deficient progenitors are significantly more 
responsive to SDF-1 chemo-attractant. Collectively, these studies 
implicate Alcam mediated cell-cell interaction in the regulation of 
HSC self-renewal and migration.

Poster Board Number: T-2105

ANALYSIS OF HEMATOPOIETIC AND 
MESENCHYMAL STEM CELL MARKERS FROM 
MOUSE YOLK SAC IN DIFFERENT GESTATIONAL 
STAGES
Pignatari, Graciela Conceição1, Winck, Caroline Pinho1, Esper, 
Greysson Vitor Zanatta1, Lima, Silvia Amélia Ferreira1, Nascimento, 
Nanci2, Miglino, Maria Angélica1, Beltrão-Braga, Patricia Cristina 
Baleeiro3

1Stem Cell Laboratory of Veterinary Medical College, University of São Paulo, 
São Paulo, Brazil, 2Institute of Nuclear and Energy Research, São Paulo, Brazil, 
3Stem Cell Laboratory of Veterinary Medical College, University of São Paulo 
and School of Arts, Sciences and Humanities, University of São Paulo, São Paulo, 
Brazil

Yolk Sac (YS) is an embryonic attachment present during vertebrate 
development, responsible for embryonic feed during develop-
ment, protein synthesis, phagocytic activity, material transfer and 
hematopoiesis. YS derived cells from dogs fetuses were cultured 
for a long term without plasticity lost in our lab. SV cells retain the 
ability to rapid proliferate and can be differentiated in blood cells, 
including lymphocytes, granulocytes, monocytes, erythrocytes and 



ISSCR 10th Annual Meeting www.isscr.org/2012

98

Detailed Program and Abstracts — Thursday, June 14
megakaryocytes. Thus, they can have a wide spectrum of applica-
tions, including rescuing or recovering of hematopoietic system, 
transgenic animal for blood and antibody production, vaccine and 
immunotherapy production and other applications. Therefore, in 
this project we aim to establish and characterize YS stem cells from 
mice in different gestational stages in order to analyze compara-
tively the pluripotency, mesenchymal and hematopoietic stem cell 
markers in these cells, morphology and behavior in cell culture. 
Swiss mice with 10, 15 and 19 days of gestation were euthanized 
and SV were collected in a tube containing PBS plus 5% of antibiot-
ics. After washing, tissues were minced into very small pieces and 
submitted to four different culture conditions: 1) DMEM supple-
mented with 20% of FBS, 200 U/ml penicillin, 200 μg/ml strepto-
mycin, 2) DMEM/F12 supplemented with 15% of FBS, 200 U/ml 
penicillin, 200 μg/ml streptomycin, 1% L-glutamine, 1% MEM NEAA, 
, 1% L-glutamine, 1% NEAA 10-4M of β-mercaptoethanol; 3) DMEM 
high glucose supplemented with 7,5% FCS, 200 U/ml penicillin, 
200 μg/ml streptomycin, 1% L-glutamine, 1% MEM NEAA, 10-4M of 
β-mercaptoethanol; and 4) α-MEM supplemented with 15% of FBS 
200 U/ml penicillin, 200 μg/ml streptomycin, 1% L-glutamine, 1% 
MEM NEAA, 10-4M of β-mercaptoethanol. The cells were maintained 
in a humidified atmosphere of 5% of CO2 at 37°C. Fragmented tis-
sues attached in a cell culture dish and start detaching cells usually 
after 24 hours, differing just depending on the medium used. Also, 
the detached cells kept around tissues or migrate to a point farthest 
from the origin to form small colonies which begin to expand. YS 
cells were positive for CD45 and CD90 using flow cytometry assay. 
The YS cell culture using explants method was achieved satisfacto-
rily by our group. YS cells express cellular markers for mesenchymal 
and endothelial progenitor cells, suggesting that this cell popula-
tion could be used to stimuli angiogenesis protocols. Experiments 
with these cells are being conducted by our group, also using other 
animal species.

Poster Board Number: T-2106

EPIGENETIC REGULATION OF MOUSE 
HEMATOPOIETIC STEM CELL AGING
Jeong, Mira, Luo, Min, Sun, Deqiang, Ergen, Aysegul, Darlington, 
Gretchen, Li, Wei, Goodell, Margaret A.
Baylory College of Medicine, Houston, TX, USA

Hematopoietic stem cell (HSC) Aging is a complex process linked 
to number of changes in gene expression and functional decline 
of self-renewal and differentiation potential. While epigenetic 
changes have been implicated in HSC aging, little direct evidence 
has been generated. DNA methylation is one of the major underly-
ing mechanisms associated with the regulation of gene expression, 
but changes in DNA methylation patterns with HSC aging have not 
been characterized. We hypothesize that revealing the genome-
wide DNA methylation and transcriptome signatures will lead to a 
greater understanding of HSC aging. Here, we report the first ge-
nome-scale study of epigenomic dynamics during normal mouse 
HSC aging. We isolated SP-KSL-CD150+ HSC populations from 4, 12, 
24 month-old mouse bone marrow and carried out genome-wide 
reduced representative bisulfite sequencing (RRBS) and identified 
aging-associated differentially methylated CpGs. Three biological 
samples were sequenced from each aging group and we obtained 
30-40 million high-quality reads with over 30X total coverage on 
~1.1M CpG sites which gives us adequate statistical power to infer 
methylation ratios. Bisulfite conversion rate of non-CpG cytosines 
was >99%. We analyzed a variety of genomic features to find that 
CpG island promoters, gene bodies, 5’UTRs, and 3’UTRs generally 
were associated with hypermethylation in aging HSCs. Overall, out 
of 1,777 differentially methylated CpGs, 92.8% showed age-related 

hypermethylation and 7.2% showed age-related hypomethylation. 
Gene ontology analyses have revealed that differentially methyl-
ated CpGs were significantly enriched near genes associated with 
alternative splicing, DNA binding, RNA-binding, transcription 
regulation, Wnt signaling and pathways in cancer. Most interest-
ingly, over 579 splice variants were detected as candidates for 
age-related hypermethylation (86%) and hypomethylation (14%) 
including Dnmt3a, Runx1, Pbx1 and Cdkn2a. To quantify differen-
tially expressed RNA-transcripts across the entire transcriptome, we 
performed RNA-seq and analyzed exon arrays. The Spearman’s cor-
relation between two different methods was good (r=0.80). From 
exon arrays, we identified 586 genes that were down regulated and 
363 gene were up regulated with aging (p<0.001). For the RNA-seq 
analysis, we focused first on annotated transcripts derived from 
cloned mRNAs and we found 307 genes were down regulated and 
1015 gene were up regulated with aging (p<0.05). Secondly, we 
sought to identify differentially expressed isoforms and also novel 
transcribed regions (antisense and novel genes). To characterize the 
genes showing differential regulation, we analyzed their functional 
associations and observed that the highest scoring annotation 
cluster was enriched in genes associated with translation, the 
immune network and hematopoietic cell lineage. We expect that 
the results of these experiments will reveal the global effect of 
DNA methylation on transcript stability and the translational state 
of target genes. Our findings will lend insight into the molecular 
mechanisms responsible for the pathologic changes associated 
with aging in HSCs.

Poster Board Number: T-2107

PRE HSCS ARE LOCATED IN INTRA-AORTIC 
HEMATOPOIETIC CLUSTERS BEFORE HSC 
PRODUCTION IN THE MOUSE EMBRYO
Boisset, Jean-Charles1, Clapes, Thomas1, Papazian, Natalie2, 
Cupedo, Tom2, Robin, Catherine1

1Cell Biology Department, Erasmus Stem Cell Institute, Erasmus University 
Medical Center, Rotterdam, Netherlands, 2Hematology Department, Erasmus 
University Medical Center, Rotterdam, Netherlands

Hematopoietic Stem Cells (HSCs) are at the foundation of all blood 
cells. They are first detected in the dorsal aorta at day (E)10.5 of 
the mouse embryonic development. HSCs derive from specialized 
endothelial cells capable of hematopoietic cell production and 
therefore named hemogenic. HSCs most likely reside in Intra-Aortic 
Hematopoietic Clusters (IAHCs) that are attached to the endo-
thelial layer of the aorta. The very low number of HSCs compared 
to the very high number of IAHCs, and the earlier appearance of 
the IAHCs during development raises several questions. Here, we 
performed an in-depth analysis of the IAHCs to determine their 
exact cell composition and function. We tested the hematopoietic 
potential of the IAHC cells isolated from the aorta of E10.0 embryos 
in vitro. We specifically isolated the IAHC cells after intra-aortic injec-
tion of antibodies against c-kit and flow cytometry sorting. c-kithigh 
IAHC cells were further sub-fractionated based on the differential 
expression of CD45 and Ly6A(Sca1)-GFP. The four populations (c-
kithigh CD45+ or - Ly6A+ or -) were tested for B lymphoid, erythroid and 
myeloid potentials. We found that IAHCs contain very few erythro-
myeloid progenitors. Most progenitors are in the circulating blood 
and in the c-kithigh CD45+ Ly6A- population (similarly to the progeni-
tors found in the yolk sac, fetal liver and placenta). Moreover, no B 
progenitors were present in the IAHCs. We then tested in vivo the 
pre-HSC potential of the IAHC cells. Pre-HSCs, capable of long-term 
and multilineage reconstitution after injection into the liver of 
newborn recipients, are present in E9 embryos. Using this assay, 
we found that IAHC cells isolated from E10.0 embryos contain 
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pre-HSCs at a time when no HSCs can be detected yet (as classically 
defined by their ability to reconstitute irradiated wild type adult re-
cipient). Moreover, successful secondary transplantations into wild 
type adult recipients demonstrate the maturation of the pre-HSCs 
(IAHCs) into fully potent HSCs. In addition, pre-HSCs were c-kithigh 

CD45- Ly6A+ or - or c-kithigh CD45+ Ly6A+. In conclusion, we demon-
strate that IAHCs contain pre-HSCs capable of producing HSCs in 
vivo. Such pre-HSC maturation into HSCs might occur in vivo during 
the course of embryonic development and be part of the massive 
HSC increase observed at mid-gestation in the fetal liver. Our data 
highlight the different steps leading to the formation of engraft-
able, and thus therapeutically amenable, HSCs.

Poster Board Number: T-2108

JAK2 V617F SUBVERTS MOUSE HEMATOPOIETIC 
STEM CELLS BY INCREASING PROLIFERATION AND 
DIFFERENTIATION WHILE REDUCING LONG-TERM 
SELF RENEWAL CAPACITY
Kent, David G ., Li, Juan, Tanna, Hinal, Green, Tony
Haematology, Cambridge Institute for Medical Research, Cambridge, United 
Kingdom

Hematopoietic stem cells (HSCs) are a tightly regulated cell popula-
tion ultimately responsible for providing the correct numbers and 
types of blood cells throughout life. Imbalances in this regulation 
can perturb normal blood cell production and result in malignancy. 
Clonal myeloproliferative neoplasms represent an early stage of 
such imbalances and identification of the highly prevalent JAK2 
V617F mutation provides a powerful tool for observing the process 
of stem cell subversion. Recently, our group has generated a 
conditional knock-in mouse in which a single copy of the human 
JAK2 V617F is expressed under the control of the mouse Jak2 locus. 
These mice show modest increases in hemoglobin and platelet 
levels, reminiscent of a mild human JAK2 V617F-positive essential 
thrombocythemia, together with a 10% transformation rate to 
more severe disease (polycthemia vera or myelofibrosis). Surpris-
ingly, both competitive and non-competitive whole bone marrow 
transplantation experiments revealed a significant decrease in JAK2 
mutant stem cell activity, evidenced most strikingly in second-
ary transplantation studies. Here, we undertook experiments to 
characterize the HSC compartment and to understand the stem 
cell defect evidenced by whole bone marrow transplantations. The 
frequency of HSCs (EPCR+/CD150+/CD48-/CD45+) in JAK2 V617F 
mutant animals is reduced and individual HSCs have qualitative 
defects when studied in vitro and in transplantation experiments. 
Specifically, JAK2 V617F alters the balance of HSC fate choices 
in vitro and in vivo, skewing progeny toward differentiation and 
proliferation resulting in a loss of HSCs. In aged cohorts, HSCs from 
JAK2 V617F mice are not expanded and the relative proliferative 
advantage of their progeny is restrained, however the tendency to 
differentiate is maintained. Approximately 10% of mice progress to 
more severe disease, and together these data suggest that the JAK2 
V617F mutation leads to HSC exhaustion, but exposes cells to the 
accrual of additional genetic lesions and eventual transformation.

Poster Board Number: T-2109

ROLE OF THE CLASP2 MICROTUBULE PLUS-END 
TRACKING PROTEIN DURING MOUSE ADULT 
HEMATOPOIESIS
Clapes, Thomas1, Boisset, Jean-Charles1, Drabek, Ksenija2, 
Gutiérrez, Laura3, Akinci, Umut4, Galjart, Niels4, Robin, Catherine1

1Cell Biology Department, Erasmus Stem Cell Institute, Erasmus University 
Medical Center, Rotterdam, Netherlands, 2Oncogenomics Department, 
Academic Medical Center, University of Amsterdam, Amsterdam, Netherlands, 
3Department of Blood Cell Research, Academic Medical Centre, Sanquin 
Research and Landsteiner Laboratory, University of Amsterdam, Amsterdam, 
Netherlands, 4Cell Biology Department, Erasmus University Medical Center, 
Rotterdam, Netherlands

Hematopoietic Stem Cells (HSCs) are at the foundation of the 
hematopoietic system in vertebrates. They are multipotent and 
capable of self-renewal, which allow the constant production of 
all blood cell types throughout life without exhaustion of the HSC 
pool. HSCs reside in the bone marrow in specific areas or niches. 
HSC fate is controlled by the surrounding microenvironment via 
cell-cell or cell-extracellular matrix (ECM) contacts and by the 
production of growth factors. Therefore, attachment, migration 
and (a)symmetric division are very important for a proper HSC 
homeostasis. It is known that the microtubule (MT) cytoskeleton 
plays an important role in these processes. However, little is known 
about the organization and function of the MT network in HSCs. 
Mammalian CLASPs are MT plus-end tracking proteins that play 
essential roles in the local regulation of MT dynamics. To determine 
the function of CLASP2 in hematopoiesis, we have generated 
Clasp2 knockout mice. Adult knockout mice are viable but develop 
a severe pancytopenia. We observed, after performing long-term 
transplantations, a strong HSC defect in the bone marrow of the 
knockout mice, which is partially due to defective homing of 
hematopoietic cells to the bone marrow. We also found that the MT 
network is impaired in the Clasp2 knockout hematopoietic stem 
and progenitor (HSPCs), which results in a cell attachment defect 
in vitro, and possibly also in vivo in the bone marrow niche. Finally, 
we found that HSC-enriched populations sorted from the bone 
marrow of Clasp2 knockout mice (Lin-Sca-1+c-kit+) contain reduced 
mRNA levels of c-Mpl (which encodes the thrombopoietin receptor) 
and Meis1 (transcription factor regulated by c-Mpl). Both factors are 
known to be essential for HSC maintenance. Altogether, we show 
that CLASP2-mediated stabilization of MTs is required at multiple 
levels for HSC activity, including homing, attachment, and signaling 
(via the transcription of essential HSC genes).

Poster Board Number: T-2110

POLYCOMB REPRESSIVE COMPLEX-1 
COMPOSITION DETERMINES MOUSE 
HEMATOPOIETIC STEM CELL FATE
Klauke, Karin1, Bystrykh, Leonid V.1, Broekhuis, Mathilde J.C.1, 
Radulovic, Visnja D.1, Zwart, Erik1, Weersing, Ellen1, Wu, Xudong2, 
Helin, Kristian2, de Haan, Gerald1

1Biology of Aging, Section Stem Cell Biology, University Medical Centre 
Groningen, Groningen, Netherlands, 2Centre for Epigenetics, Biotech Research 
and Innovation Centre (BRIC), University of Copenhagen, Copenhagen, 
Denmark

Adult stem cells have the unique capacity to undergo both sym-
metric and asymmetric divisions, leading to their self-renewal or 
differentiation. A precise coordination of these cell fate decisions is 
essential to sustain tissue homeostasis. Here we show that different 
CBX-associated Polycomb Repressive Complex-1 (PRC1) complexes 
regulate the switch between self-renewal and differentiation divi-
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sions in hematopoietic stem cells (HSCs). Among all Cbx proteins, 
Cbx7 showed to be highest expressed in long-term HSCs, and its 
expression decreased upon differentiation. Overexpression of Cbx7 
specifically induced self-renewal divisions of HSCs, and resulted in 
development of multiple leukemia-subtypes upon transplantation 
in mice. Abrogating its binding to methylated histon 3 or Ring1b, 
completely impaired the effect of Cbx7 on HSC self-renewal. Modu-
lation of the PRC1 composition in HSCs via overexpression of Cbx4 
or Cbx8, resulted in enhanced differentiation and subsequent HSC 
exhaustion. 
Using global chromatin occupancy analyses (ChIP-seq) we found 
that two alternatives might account for the functional differences 
between Cbx7 and Cbx8. First, Cbx8 unique targets showed to be 
significantly enriched in genes involved in transcription, signal 
transduction, and apoptosis. Second, we did not find unique Cbx7 
targets and Cbx7 showed to have lower chromatin binding affinity 
than Cbx8 in general. The binding of Cbx7 showed to be signifi-
cantly higher than Cbx8 at only a few genomic positions. These cor-
respond to transcription start sites of genes involved in transcrip-
tion, cell cycle, and development. Together, our results show that 
the Cbx-subunit determines PRC1 target selectivity which provides 
a key molecular switch between HSC self-renewal and differentia-
tion.

Poster Board Number: T-2111

HOMING OF BONE MARROW AND PURIFIED 
TRANSPLANTED STEM CELLS IN MARROW 
ABLATED MICE .
Filip, Stanislav1, Mokrý, Jaroslav2, Vávrová, Jiřina3, Čížková, Dana2, 
Šinkorová, Zuzana3, Mičuda, Stanislav4, Filipová, Alžběta5, Bláha, 
Milan6

1Oncology and Radiotherapy, Charles University in Prague, Medical Faculty and 
Teaching Hospital, Hradec Králové, Czech Republic, 2Histology and Embryology, 
Charles University in Prague, Medical Faculty, Hradec Králové, Czech Republic, 
3Radiobiology, University of Defence in Brno, Faculty of Military Health 
Sciences in Hradec Králové, Hradec Králové, Czech Republic, 4Pharmacology, 
Charles University in Prague, Medical Faculty, Hradec Králové, Czech Republic, 
5Biochemistry, Charles University in Prague, Medical Faculty, Hradec Králové, 
Czech Republic, 62nd Internal Medicine, Charles University in Prague, Medical 
Faculty and Teaching Hospital, Hradec Králové, Czech Republic

Stem cell-based therapy has been one of the best documented ap-
proaches in regenerative medicine, promising cures for treatment 
of a multitude of diseases and disorders. The whole body irradiation 
of mice by lethal or sublethal doses represents a model for elimina-
tion of endogenous hematopoiesis and demonstration of eficcacy 
of transplantation with hematopoietic cells. Homing is a rapid 
process and it is the first and essential step in clinical cell transplan-
tation. A special feature of the intravenously transplanted HSCs and 
HPCs is their migration from peripheral blood (PB) to bone marrow 
(BM), a process referred to as homing. In our experiments we have 
used positively selected bone marrow cells lin- /CD117+ cells that 
are presented less heterogenous than the whole bone marrow. We 
have performed a histochemical analysis of GFP+ cell engraftment 
in the recipient‘s tissues. Tissue analyses were performed on day 30 
and day 70 after exposure to 9 Gy irradiation and transplantation 
of bone marrow cells or lin-/CD117+ (GFP+) cells. After 30 days in 
the bone marrow, the transplanted cells were frequently observed 
in the vicinity to the endosteum of bone trabeculi Large numbers 
of grafted cells entered the thymic parenchyma. Lot of GFP+ cells 
engrafted the lamina propria of small intestines and splenic paren-
chyma. On the other hand, GFP+ hematopoietic cells were rarely 
observed in the liver. After 70 days, numerous transplanted cells oc-
cupied the core of intestinal villi and splenic nodules in the splenic 
white pulp. In the liver, most GFP+ cells differentiated into hepatic 

Kuppfer cells. Transplanted cells differentiated into hematopoietic 
cells, lymphocytes and Kuppfer cells. We detected GFP+ gene 
expression in the recipient‘s tissues using qRT-PCR. Data confirm 
colonisation of recipient tissues with transplanted cells on day 30 
and day 70 post-transplantation. After bone marrow transplanta-
tion, we detected increased levels of GFP+ in the spleen on day 
30, and also in the thymus. On the other hand, transplantation of 
lin-/CD117+ cells resulted in the largest accumulation of engrafted 
cells in the spleen on day 30 followed by a transient decrease; next 
peaks were detectable on day 70 in the spleen and thymus. The 
bone marrow, small intestine and liver showed engraftment with 
GFP+ cells although their levels did not reach those observed in 
the spleen and thymus. Transplantation of lethally irradiated mice 
with bone marrow-derived cells supports hematopoiesis and leads 
to colonization of diverse organs with grafted cells. Engraftment 
efficiency depends on variety factors including number and type of 
transplanted cells.

Poster Board Number: T-2112

ROLE OF BMI-1 IN NORMAL MOUSE 
HEMATOPOIETIC STEM CELLS AND LEUKEMIC 
CELLS
Lam, Yuk Man, Chan, Li Chong, Ng, Ray Kit
Department of Pathology, The University of Hong Kong, Hong Kong, Hong Kong

Hematopoietic stem cells (HSCs) are well-characterized stem cells, 
which are able to replenish cells of all lineages in the hematopoietic 
system. It is known that Bmi-1, as a core component in polycomb 
repressor complex 1, helps to sustain self-renewal and prolifera-
tion of HSCs. Bmi-1 was previously reported as negative regulator 
of Ink4a-Arf tumor suppressor gene locus, which is involved in 
the regulation of cell cycle in hematopoietic cells. Apart from the 
Ink4a-Arf locus, little is known about the cellular targets of Bmi-1, 
which presumably play crucial role in self-renewal and differentia-
tion of HSCs. Moreover, aberrant expression of BMI-1 was observed 
in human leukemias, suggesting the deregulation of BMI-1 is highly 
associated with leukemogenesis, yet its function remains unclear. 
In this study, hematopoietic stem cells with Lin-Sca-1+c-Kit+ (LSK) 
phenotype were isolated from mouse bone marrow and were 
subjected to Bmi-1 gene knockdown. Q-RT-PCR analysis showed 
that knockdown of Bmi-1 gene leads to de-repression of p16Ink4a and 
p19Arf genes, without alteration of other cell cycle regulators and he-
matopoietic lineage genes, in LSK cells, suggesting that Bmi-1 has 
limited function on stem cell differentiation. Interestingly, cell cycle 
analysis showed that depletion of Bmi-1 drives cells from G0/G1 
phase to S phase, which overturns the effect of elevated p16Ink4a and 
p19ARF expression in blocking the entry to S phase, suggesting an 
alternative mechanism of cell cycle regulation is involved. Colony 
forming assay further demonstrated reduced colony forming abil-
ity of Bmi-1 knockdown LSK cells, which indicates defects in their 
self-renewal ability. On the other hand, Bmi-1 was over-expressed in 
HL-60 promyelocytic leukemia cells. Cell proliferation study demon-
strated an increased in total cell number with a higher proportion 
of cells in S and G2/M phases. We also found that over-expression of 
Bmi-1 increased p14ARF and p19INK4A gene expression, which explains 
the observed S/G2/M phase progression. Ongoing investigation 
is to find out the epigenetic regulation mediated by Bmi-1 on its 
target genes for the self-renewal pathway in both normal HSCs and 
leukemic cells. By revealing the functional role of BMI-1 in hemato-
poietic system, it provides insight into the development of novel 
therapeutic strategies which could potentially eradicate leukemic 
stem cells.



101

Detailed Program and Abstracts — Thursday, June 14

www.isscr.org/2012 Thursday Poster Book

Poster Board Number: T-2113

TRANSCRIPTOME ANALYSIS OF PRIMITIVE 
STREAK DURING HEMATOPOIETIC COMMITMENT
Tan, Brian, Goh, Michele, Tan, Eileen, Wheelwright, Matthew, 
Huber, Tara
Genome Institute of Singapore, Singapore, Singapore

The earliest adult mouse repopulating hematopoietic stem cells 
(HSCs) arise from the aorta-gonad-mesonephros (AGM) during 
E10.5 of gestation. To further elucidate the molecular mechanism 
of HSC development in the AGM, we studied the transcriptome of 
the primitive streak as it acquires hematopoietic potential. Primitive 
streak cells were isolated from E8.5 Brachyury (Bry)-GFP embryos 
via flow cytometry. These cells (Bry+Flk1-) are not yet commit-
ted towards the hematopoietic fate, as observed from the lack of 
hematopoietic cells when cultured on hematopoiesis-supporting 
OP9 stroma. However these Bry+Flk1- cells can be directed towards 
a hematopoietic (erythroid, myeloid and lymphoid) fate or a non-
hematopoietic program by a reaggregation step in the presence of 
different culture conditions. By comparing the microarray-derived 
transcriptome profiles of these populations after reaggregation, we 
identified a group of genes that greatly increase in expression lev-
els as the primitive streak acquires hematopoietic potential. Quan-
titative PCR analysis was used to narrow the list of candidate genes 
for further study. We are currently generating inducible knockdown 
and overexpression ES lines for one of the candidate genes, to iden-
tify its involvement and functional significance in hematopoietic 
development, which we hope to present in this poster.

Poster Board Number: T-2114

DOK2 REGULATES GLOBIN GENE EXPRESSION IN 
MOUSE EMBRYONIC ERYTHROPOIESIS
Lim, Wai Feng
Department of Advanced Medical Initiatives, Kyushu University, Fukuoka, Japan

Downstream of tyrosine kinase 2 (Dok-2) reportedly plays an 
important role in myeloid cell homeostasis particularly leukemia 
suppression and is also one of the novel signaling cascade proteins 
stimulated in the activated platelets. The Dok-2 gene has been 
obtained from our database in micro-array analysis of c-myb 
deficient embryos which impaired fetal liver erythropoiesis. As 
Hematopoietic Stem Cells (HSCs) differentiate into erythrocytes, 
Dok-2 gene expression was highest in the HSC (CD45+, Sca1+ and 
c-kit+) fraction, but declined in erythroid lineage, such as BFU-E, 
CFU-E, erythroblasts and mature erythrocytes, suggesting that 
Dok-2 gene is involved in erythroid differentiation. We also found 
that Dok-2 gene was down-regulated in both HSC and BFU-E 
fractions in heterozygous c-myb mutant mice as compare to wild 
type. To investigate the role of Dok-2 in erythroid differentiation, 
HSC and BFU-E fraction (CD45-, Sca1-, Ter119- and c-kit+) from fetal 
liver cells at 14.5 dpc were transfected with Dok-2 siRNA. After 24 
hours of siRNA transfection, gene expressions of beta-major-, beta-
minor- and epsilon-globins were up-regulated in BFU-E fraction, 
but slightly down-regulated in HSC fraction. Taken together, Dok-2 
regulates globin gene expression during erythroid differentiation in 
the mouse fetal liver. Key words: Dok-2, Hematopoietic Stem Cells, 
Erythropoiesis

Poster Board Number: T-2115

SIRT1 IS DISPENSABLE FOR FUNCTION OF 
HEMATOPOIETIC STEM CELLS IN ADULT MICE
Gu, Yansong
EpiMED Research Lab, EpiMed, LLC, Bellevue, WA, USA

SIRT1 is an NAD+-dependent histone deacetylase implicated in 
the establishment of the primitive hematopoietic system during 
mouse embryonic development. However, investigation of the 
role of SIRT1 in adult hematopoiesis has been complicated by high 
perinatal mortality of SIRT1-deficient mice (SIRT1-/-). Herein we per-
form a comprehensive in vivo study of the hematopoietic stem cell 
(HSC) compartment in adult SIRT1-/- animals and show that, apart 
from anemia and leukocytosis in older mice, production of mature 
blood cells, lineage distribution within hematopoietic organs and 
frequencies of the most primitive HSC populations are comparable 
to those of wild type littermate controls. Furthermore, we show 
that SIRT1-deficient bone marrow cells confer stable long-term re-
constitution in competitive repopulation and serial transplantation 
experiments. Taken together, our results rule out an essential physi-
ological role for cell-autonomous SIRT1 signaling in maintenance of 
adult HSC compartment in the mouse.

Poster Board Number: T-2117

ACTIVATED GS SIGNALING IN IMMATURE 
OSTEOBLASTS ALTERS THE HEMATOPOIETIC 
STEM CELL NICHE IN MICE
Hsiao, Edward1, Schepers, Koen2, Garg, Trit3, Scott, Mark4, Passegue, 
Emmanuelle2

1Endocrinology and Metabolism, University of California, San Francisco, San 
Francisco, CA, USA, 2University of California, San Francisco, San Francisco, CA, 
USA, 3University of California, Berkeley, Berkeley, CA, USA, 4Gladstone Institute of 
Cardiovascular Disease, San Francisco, CA, USA

Adult hematopoiesis occurs primarily in the bone marrow space 
where blood cells closely interact with stromal niche cells, includ-
ing osteoblastic lineage cells. Despite this close association, little 
is known about the specific roles of osteoblasts in supporting 
hematopoietic stem cell (HSC) function, and how conditions af-
fecting bone formation influence hematopoiesis. Here, we use a 
constitutively-active engineered Gs-coupled G-protein coupled 
receptor (GPCR) to activate Gs-GPCR signaling in osteoblasts and 
assess how the concomitant increase in bone formation impacts 
HSC function and blood homeostasis. The ColI(2.3)+/Rs1+ trans-
genic mouse model of fibrous dysplasia of the bone showed a 5-15 
fold increase in trabecular bone mass with near complete loss of 
the normal bone marrow cavity. The mice showed BM aplasia with 
progressive loss of up to 85% of HSC numbers and impaired mega-
karyocyte and erythrocyte development with defective recovery 
after myeloablation with 5FU. These blood phenotypes developed 
without compensatory extramedullary hematopoiesis. Surpris-
ingly, the loss of HSCs occurs despite a paradoxical expansion of 
HSC-supportive niche cells, including osteoblasts, mesenchymal 
stem cells, and endothelial cells. Expression analysis showed that 
the Col(2.3)+/Rs1+ osteoblasts had decreased expression of key 
HSC-maintenance genes, including Sdf1, Vcam1, and Angpt1, ac-
counting for the impaired ability to support HSC function. These 
findings indicate that long-term activation of Gs-GPCR signaling in 
osteoblasts of the HSC niche decreases HSC-supportive activity and 
leads to lineage-specific hematopoietic defects. Our results also 
suggest that long-term activation of Gs-GPCR signaling, such as 
in medical conditions of excess parathyroid hormone, may lead to 



ISSCR 10th Annual Meeting www.isscr.org/2012

102

Detailed Program and Abstracts — Thursday, June 14
adverse effects on endogenous HSCs and contribute to hematopoi-
etic disorders such as anemia.

Poster Board Number: T-2118

AGE-SPECIFIC ALTERATIONS IN A NUMBER AND 
EFFICIENCY OF CLONING THE STROMAL CELLS-
PRECURSORS OF HEMOPOIETIC AND LYMPHOID 
ORGANS FROM EXPERIMENTAL ANIMALS
Lebedinskaya, Olga1, Gorskaya, Juliya2, Nesterenko, Vladimir2

1histology, Acad. E.A. Wagner Perm State Medical Academy, Perm, Russian 
Federation, 2N.F. Gamaleya’s Scientific-Research Institute of Epidemiology and 
Microbiology RAMS, Moscow, Russian Federation

The analysis of specific differences in age-related alterations in the 
number of colony-forming cells-precursors of fibroblasts (CFU-F) 
in bone marrow, thymus, and spleen of CBA mice, guinea pigs, and 
Wistar rats, as well as the efficiency of their cloning (CE-F) was car-
ried out with the use of mathematic method of gradient decline. In 
addition, those parameters were examined in SAMP (rapidly aging 
animals) and SAMR (with normal rate of aging) murine strains and 
in tests with the use of cross heterotopic transplants of bone mar-
row and spleen between the differently aged animals. The study 
revealed that reliable decrease in CFU-F number, the morphological 
change in their colonies being formed and the efficiency of stromal 
cells-precursors’ cloning in all the animals tested were observed in 
the course of bone marrow, thymus and spleen aging. Most signifi-
cant and rapid decrease in CFU-F amount was observed in guinea 
pig and mouse thymus namely by 75-, and 12-fold, respectively.The 
age-specific alteration in CFU-F quantity and their CE-F vary in the 
extent of expressiveness, age of the different strains of experimen-
tal animals and in animals of one strain in different organs that 
seems to depend on the physiological characteristics, peculiarities 
of body aging, life time of animals and functional role of the organs. 
Data obtained on the earlier age-specific decrease in the num-
ber of CFU-F in SAMP murine strain (9-12 mo.) as compared with 
the SAMR murine strain (16-19 mo.) and experiments with cross 
heterotransplants demonstrate that alongside with self age-related 
alterations in stromal tissue, the body as a whole influences it while 
aging. As far as it is well-known that CFU-F population in spleen 
and thymus involves the inducible osteogenic cells and bone mar-
row comprises determinate CFU-F, therefore the results obtained 
indicate the possibility of reducing the number of both categories 
of stromal precursors due to aging that could be considered as one 
of the reasons for age-related osteoporosis. This work was support-
ed by RFBR grant 11-04-96037r_ural_a and administrative body of 
Perm Region.

Poster Board Number: T-2119

HOXB4 OVEREXPRESSION INCREASES PRIMITIVE 
CORD BLOOD CD34 POSITIVE HEMATOPOIETIC 
PROGENITORS CELLS
Allahbakhshian Farsani, Mehdi1, Forouzandeh, Mehdi2, 
Amirizadeh, Naser3, Soleymani, Masoud1, Pourfathollah, Aliakbar1, 
Barkhordari, Asgar4

1Hematology and Blood Banking, Tarbiat Modares University Tehran Iran, 
Tehran, Iran, Islamic Republic of, 2biotechnology, Tarbiat Modares University 
Tehran Iran, Tehran, Iran, Islamic Republic of, 3research center, Iranian blood 
transfusion organization, Tehran, Iran, Islamic Republic of, 4biotechnology, 
hamedan medical univerity of science, hamedan, Iran, Islamic Republic of

Background: homeobox B4 (HOXB4) overexpression induces 
enhanced self-renewal of murine hematopoietic stem cells (HSCs) 
without compromising differentiation or homeostatic regulation 
of the HSC pool size. However, the effects of HOXB4 overexpres-

sion have not been evaluated so far for the expansion of human 
cord blood hematopoietic stem cells as well. We asked ourselves 
whether HOXB4 overexpression could induce primitive human cord 
blood HSCs or not. Material and Method: HSCs were transduced 
with lentiviral particle containing HOXB4. HOXB4 over express-
ing HSCs were ex vivo expanded for 8 days. Thereafter, expanded 
HSCs were evaluated both phenotypically by flow cytometry and 
functionally by clonogenic assay and LT-CIC. Results: HOXB4high 
HSCs were more enriched for CD34+ hematopoietic progenitor 
populations. Subsequently, clonogenic ability evaluation showed 
that the colony formation capacity of HOXB4high HSCs also signifi-
cantly increased relative to control. Thereafter, the results of LT-CIC 
showed enrichment of primitive HSCs. Discussion: Altogether, our 
findings indicate that expansion of CD34+ hematopoietic progeni-
tors were accompanied with self-renewal divisions of primitive 
subpopulation of HSCs. The expansion of primitive HSCs is the most 
important goal of ex vivo expansion of HSCs because of very high 
capacity of primitive HSCs in treatment of a wide range of hemato-
logic diseases.

Poster Board Number: T-2120

EFFECT OF THE SURFACE DENSITY OF 
NANOSEGMENTS IMMOBILIZED ON 
CULTURE DISHES ON ex vIvo EXPANSION OF 
HEMATOPOIETIC STEM AND PROGENITOR CELLS 
FROM UMBILICAL CORD BLOOD
Hsiao, Jui-Hsiang, Higuchi, Akon
National Central University, Jhongli City, Taiwan

Hematopoietic stem and progenitor cells (HSCs) are multipotent 
cells that have the specific capacity to self-renew and differentiate 
into all type of mature blood cells. Intravenous infusion of HSCs 
has been commonly performed to treat patients suffering from 
hematological disorders and malignant diseases after radiation 
and/or chemotherapy. Umbilical cord blood (UCB) is an attractive 
source of hematopoietic stem and progenitor cells (HSCs) for HSC 
transplantation. However, the low number of HSCs obtainable from 
a single donor of UCB limits direct transplantation of UCB to the 
treatment of pediatric patients. In this study, we investigated the 
ex vivo expansion of HSCs cultured on biomaterials grafted with 
several nanosegments, i.e., polyamine, fibronectin, RGDS, and CS1 
(EILDVPST), at several surface densities. No systematic research has 
investigated the effect of nanosegment species such as FN, CS1, 
RGDS, and segments with amino groups immobilized on culture 
dishes on the ex vivo expansion of HSCs. Furthermore, no studies 
have examined the effect of the surface density of the nanoseg-
ments immobilized on culture dishes on the ex vivo expansion of 
HSCs. In this study, polymers with amino groups were grafted onto 
polystyrene dishes at various surface densities, and the effects of 
the surface densities of the amino groups on the ex vivo expansion 
of HSCs were investigated. Furthermore, polystyrene dishes with 
FN, CS1, CS1i, RGDS, RGES, or segments with amino groups were 
prepared systematically, and the optimal nano-segments for the 
ex vivo expansion of HSCs on the biomaterials were examined. This 
is the first study on the effect of the surface density of nanoseg-
ments immobilized on culture dishes on the ex vivo expansion of 
HSCs. An amount of grafted amino groups less than 0.80 residual 
μmol/cm2 on the dishes was effective for the ex vivo expansion 
of HSCs in 2D culture. A high amount of grafted amino groups on 
the dishes hindered the ex vivo expansion of HSCs. There was no 
direct correlation between fold expansion of HSCs and physical 
parameters of the culture dishes, i.e., RMS surface roughness and 
water contact angle, while HSCs cultured on dishes containing a 
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high concentration of CS1 showed much higher fold expansion of 
HSCs and colony-forming units (CFU-GEMM) than those on other 
dishes, such as fibronectin-grafted and polyamine-grafted dishes. 
These data suggest that the specific interaction between HSCs 
and CS1 helps to maintain the pluripotency of HSCs during the 
ex vivo expansion of HSCs. CS1 is one of the cell-binding domains 
of fibronectin. However, the ex vivo expansion and CFU expan-
sion of HSCs cultured on fibronectin-grafted dishes were less than 
those on PS-CS1-H dishes, although the ex vivo expansion and CFU 
expansion of HSCs on PS-FN dishes were higher than those on PS 
or TCPS. The presentation of specific binding site number of CS1 is 
500 times (440,000/880) higher than that of fibronectin at the same 
grafting weight density of CS1 and fibronectin on dishes, because 
of low molecular weight of CS1 (approximately 880 dalton from 
110 [average molecular weight of amino acids] x 8 [No. of amino 
acids in CS1]) than fibronectin (440,000 dalton). The presentation of 
specific cell-binding domains of CS1 at high concentrations seems 
to be important for the signal transduction that promotes the ex 
vivo expansion of HSCs.

Poster Board Number: T-2121

FROM HSC-CD34+ CELLS TO OSTEOCLAST IN A 
MODIFIED LTC ASSAY
Berardi, Anna C .1, Persico, Alessia1, Scianaro, Roberta2, Ciraci, Elisa1, 
Cannata, Stefano3, Iacone, Antonio1

1Dipartimento di Medicina Trasfusionale, Ospedale Civile S Spirito Pescara, 
Pescara, Italy, 2Ospedale Pediatrico Bambino Gesù, Roma, Italy, 3Università Tor 
Vergata Roma, Roma, Italy

Osteoclasts (OCs) are multinucleated giant cells responsible for 
bone resorption and play an important role in normal skeletal 
remodeling. Recent studies suggest that osteoclasts are important 
component of stem cells niche and are involved in the regulation 
of haematopoiesis. Since several lines of evidence demonstrate 
that osteoclasts derive from haematopoietic CD34 cells, there is 
not clear information about the real osteoclast progenitor and its 
differentiation. In this study, to investigate osteoclastogenesis, we 
developed a 5 week 2-phase culture of human CD34 cells to induce 
mature osteoclastogenesis. At the same time we assessed the effect 
of a co-culture system of mouse stromal cell line MS-5 and CD34 
cells on osteoclastogenesis. In the first 2 week, CD34 cells from PB 
were induced to proliferate and to commit to OC by co-culturing 
them on MS-5 cells in the presence of the following cytochines: SCF, 
FL, TPO and M-CSF. In the next phase (3 weeks), differentiation and 
maturation were induced by changing the combination of growth 
factors by adding: M-CSF, RANK-L. Differentiation was evaluated by 
TRAP staining, and RT-PCR which assessed the expression of c-fms, 
RANK, MMP-9. Resorption pit formation was also evaluated. After 
5 weeks the output of cell population displayed the full range of 
OC differentiation markers. Stimulated CD34 generated functional 
OCs that formed extensive resorption lacunae on mineralized 
surface. To investigate if the OCs are derived from the monocyte-
macrophage fusion, we analyzed the kinetics of OCs generation 
during culture (the CD34 expression and the acquisition of CD14, 
M-CSF and RANK-L) by flow cytometry and in-vitro imaging was 
performed during the 4°-5° weeks of the modified LTC assay. In this 
study, we show that MS-5 is able to induce osteoclastogenesis. Our 
system provides a new, robust, and simple methods for investigat-
ing the mechanism of osteoclast development (commitment and 
differentiation) from CD34 hematopoietic cells.

Poster Board Number: T-2122

MAINTENANCE AND EXPANSION OF 
HEMATOPOIETIC STEM CELLS THROUGH 
REGULATION OF WNT AND MTOR PATHWAYS
Huang, Jian, Klein, Peter
Medicine, UPENN, Philadelphia, PA, USA

Hematopoietic stem cells (HSCs) are able to self-renew and differ-
entiate into all blood cell lineages. The signaling pathways that reg-
ulate HSC self-renewal and differentiation are not well understood. 
In the bone marrow, HSC self-renewal and lineage commitment 
also depend on complex interactions with the microenvironment. 
Recent evidence suggests that HSCs reside in a low perfusion, 
reduced nutrient niche and that nutrient sensing pathways contrib-
ute to HSC homeostasis. Our published work demonstrated that 
GSK3 plays critical roles in HSC homeostasis and is involved in the 
Wnt/ß-catenin and mTOR pathways. Here we report that suppres-
sion of the mammalian target of rapamycin (mTOR) pathway, an 
established nutrient sensor, combined with activation of canonical 
Wnt/ß-catenin signaling, allows the ex vivo maintenance of human 
and mouse long-term HSCs under cytokine-free conditions. We also 
show that combining two clinically approved medications that ac-
tivate Wnt/ß-catenin signaling and inhibit mTOR lead to expansion 
of long-term HSCs in vivo.

Poster Board Number: T-2123

MIR 92A REGULATES THE DIFFERENTIATION OF 
CD34+ CELLS VIA CONTROLLING CIRCADIAN 
TARGET GENES
Bhatwadekar, Ashay D .1, Hazra, Sugata1, Chaqour, Brahim2, Lee, 
Choogon3, Busik, Julia V.4, Grant, Maria B.1
1Pharmacology and Therapeutics, University of Florida, Gainesville, FL, USA, 
2Department of Cell Biology,, Suny Downstate Medical Center, Brooklyn, NY, 
USA, 3Department of Physiology,, Florida State University, Tallahassee, FL, USA, 
4Department of Physiology, Michigan State University, East Lansing, MI, USA

The endogenous circadian system via a set of autoregulatory clock 
genes drives the rhythm of many physiological and behavioral pro-
cesses. Abnormal expression of clock genes is implicated in many 
pathologic disorders like metabolic syndrome, obesity, premature 
aging and abnormal sleep cycle. Previously, we reported that the 
defects in clock gene expression of endothelial progenitor cells 
(EPCs) from Type II diabetic rats are involved in development of dia-
betic retinopathy. In the present study, we hypothesized that the 
differentiation of EPCs towards endothelial cells is under the control 
of clock genes and that in diabetes this pattern is altered. CD34+ 

cells (~95% starting purity) obtained from healthy or diabetic 
donors were isolated by flow cytometry. CD34+ cells were placed in 
either hematopoietic supporting media (Stem cell factor, IL-3, IL-6, 
Flt1) or endothelial differentiation media (VEGF, Serum and other 
growth factors) and 1) evaluated at 0 hr and 96 hr using a combina-
tion of CD133 and CD144 markers by flow cytometry; 2) sampled 
every 4 hr for 4 days to evaluate the expression pattern of the clock 
genes (Clock, Bmal1, Per1, Per2, Cry1 and Cry2) using qRT-PCR. Using 
microarrays, the miRNA signature of differentiating CD34+ cells was 
compared to early EPCs and outgrowth endothelial cells (OECs). 
Data was analyzed using Ingenuity pathway analysis software. 
CD34+ cells under hematopoietic supporting media rapidly began 
expressing the stem cell marker, CD133 (p<0.05) with a significant 
decrease in expression of the endothelial marker CD144 (p<0.05) 
while exposure to the endothelial supporting media showed a re-
verse trend with a dramatic increase (p<0.05) in CD144 expression. 
The mRNA pattern of clock genes, in CD34+ cells sampled every 4 
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hr showed an increase in amplitude of Bmal1, Per1, Per2, Cry1 and 
Cry2 of oscillations upon differentiation while expression of Clock 
remained suppressed. Using specific siRNA to Per2 (2 fold; p<0.05) 
and Cry2 (1.5 fold; p<0.05) we observed a reduction in CD133 ex-
pression under hematopoietic supporting conditions. Per2 and Cry2 
mRNA showed a complete suppression in OECs, the most differ-
entiated population of the endothelial progenitor cells examined. 
Microarray analysis mapped 59 miRNAs in non-diabetic and 56 
miRNAs in diabetic EPCs regulating 1372 mRNAs among the three 
different populations of EPCs. Further analysis of miRNA target 
filter revealed unique 25 miRNAs targeting clock genes. qRT-PCR 
to confirm miRNA targets identified in microarray analysis showed 
a 50% reduction (p<0.05) in the expression of miR92a in diabetic 
CD34+ cells. In conclusion, clock genes play a pivotal role in differen-
tiation of CD34+ cells and correcting the period and amplitude of 
clock gene oscillations in dysfunctional CD34+ cells may impact 
their reparative function in disease states such as type 2 diabetes. 
Interventional approach restoring proper miRNA regulation paves 
a new therapeutic option for optimizing progenitor cell function 
prior to their use in autologous cell therapy.

Poster Board Number: T-2124

TISSUE CHIMAERISM AFTER BONE MARROW CELL 
TRANSPLANTATION .
Jaroslav, Mokrý1, Stanislav, Filip2, Alžběta, Filipová3, Jiřina, Vávrová4, 
Zuzana, Šinkorová5, Stanislav, Mičuda6, Eva, Brčáková6

1Dept. of Histology and Embryology, Charles University in Prague, Medical 
Faculty, Hradec Králové, Czech Republic, 2Dept. of Oncology and Radiotherapy, 
Charles University in Prague, Medical Faculty and Teaching Hospital, Hradec 
Králové, Czech Republic, 3Dept. of Biochemistry, Charles University in Prague, 
Medical Faculty, Hradec Králové, Czech Republic, 4Dept. of Radiobiology, 
University of Defence in Brno, Faculty of Military Health Sciences in Hradec 
Králové, Hradec Králové, Czech Republic, 5Dept. of Radiobiology, University of 
Defance in Brno, Faculty of Military Health Sciences in Hradec Králové, Hradec 
Králové, Czech Republic, 6Dept. of Pharmacology, Charles University in Prague, 
Medical Faculty, Hradec Králové, Czech Republic

Bone marrow (BM) cell transplantation represents a life-saving 
treatment for syndromes involving BM failure and thalassemia. 
To trace distribution of transplanted cells in the recipient organ-
ism, we utilized transgenic eGFP mice as donors whose cells were 
tagged to endogenous vectors. BM ablation in recipient C57Bl6/J 
mice was induced by whole body lethal irradiation 9.5 Gy that 
severely damages haemopoiesis. Irradiated splenectomized or 
non-splenectomized mice were rescued by i.v. transplantation of 
5x106 bone marrow cells performed 3 hours following irradiation. 
Recipient tissues were examined by independent methods (incl. 
quantitative PCR, flow cytometry, immunohistochemistry and fluo-
rescent microscopy) to determine the rate of colonisation of tissues 
in non-splenectomised and splenectomised mice by transplanted 
cells at different survival periods (8 to 180 days). A successful trans-
plantation led to establishment of a stable donor-cell chimaerism in 
BM (approx. 80%) and in peripheral blood. Initial low engraftment 
in the thymus led to 100% chimaerism after a 180-day survival in 
non-splenectomised mice whereas in the small intestine and liver 
the highest levels were reached by day 180 in splenectomised mice 
(21% and 14% respectively). Results obtained from histological 
examination correlated with data obtained from qPCR analysis and 
provided detailed information on changes in local distribution of 
transplanted cells. In the small intestine, the highest positivity was 
observed in the mucosa while the epithelial lining contained only 
sporadic GFP+ intraepithelial lymphocytes. Stroma of in intestinal 
villi contained up to 43% GFP+ cell because of a high turnover and 
production of new connective tissue cells. Inside the liver parenchy-
ma, cell chimaerism reached 26% after 180 days; GFP+ cells partici-

pated in a turnover of stromal elements incl. endothelial and Ito cell 
while hepatocytes remained GFP-negative. BM cells after systemic 
i.v. administration do not necessarily engraft homotopically back 
to BM. Our data demonstrate BM transplantation induces a stable 
post-transplantation chimaerism in several recipient tissues.

Poster Board Number: T-2125

ZINC-FINGER NUCLEASE MEDIATED CORRECTION 
OF ALPHA-THALASSEMIA IN IPS
Chang, Chan-Jung, Bouhassira, Eric E.
Medicine, Hematology, Cell biology, Albert Einstein College of Medicine, Bronx, 
NY, USA

iPS technology has the potential to provides an unlimited source 
of cells for regenerative medicine. Since the first seminal report 
in 2006, significant progress has been made toward the develop-
ment of practical applications. For instance, several groups have 
developed transgene-free reprogramming methods. In the hema-
topoietic system, one major application would be a cure for the he-
moglobinopathies. Recent reports have demonstrated insertion of 
lentivirus carrying a therapeutic beta-globin transgene in iPS from 
beta-thalassemia patients, and correction of the mutation caus-
ing sickle cell anemia using homologous recombination. The gene 
corrections were demonstrated at the genetic level and evidence 
was provided that the correction was functional at the protein or 
mRNA levels by differentiating the iPS into erythroid cells. however, 
levels of expression were very low because current iPS differentia-
tion protocols yield erythroid cells that express mostly embryonic 
and fetal hemoglobin and only trace amounts of beta-globin. We 
report here correction of alpha-thalassemia major hydrops fetalis 
using zinc finger nuclease mediated insertion of therapeutic globin 
transgenes in the AAVS1 sites within the PPP1R12C gene on human 
chromosome 19. Four types of constructs were tested. With the 
best one, which contains the beta-globin miniLCR driving the al-
pha-globin promoter and the alpha-globin gene with its 2 introns, 
homozygous insertion in the two copies of the PPP1R12C genes 
led to complete correction of chain imbalance in erythroid cells dif-
ferentiated from the corrected iPS (alpha-like/beta-like ratio = 1 and 
0.9 respectively in basophilic and orthochromatic erythroblasts). 
Because the alpha-globin genes are expressed at very high level in 
cells derived from iPS, globin chain measurement could be made 
precisely by HPLC in cells where the globin gene are expressed 
at their maximum level. ZFN-mediated site specific insertion has 
very attractive characteristics for gene therapy in iPS. Firstly, the 
risk of insertional mutagenesis is eliminated provided that a “safe 
harbor” is identified. Secondly, and equally importantly, the use of 
this technology should eventually simplify clinical implementation 
because a single set of validated constructs and reagents could be 
used to correct the large variety of mutations that cause the hemo-
globinopathies. This presents considerable practical and economic 
advantages over having to design and validate custom constructs 
for each particular mutation. To determine if AAVS1 is a safe harbor, 
we analyzed expression of the 10 closest genes to the site of inte-
gration. We found that transgene insertion at AAVS1 had no effects 
on neighboring genes in undifferentiated cells but that it activated 
four genes in erythroid cells derived from iPS. Because the level 
of activation were relatively small, it is unclear if that disqualifies 
the site as a safe harbor. Nevertheless, these results suggest that 
additional landing pad should be developed and tested. The major 
conclusion of the study is that ZFN-mediated gene insertion is a 
very effective method to obtain high-level, quasi normal expression 
of globin therapeutic cassettes.
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HISTONE ACETYLTRANSFERASE MORF AND MOZ 
ARE ESSENTIAL FOR HEMATOPOIESIS AND SELF 
RENEWAL OF HEMATOPOIETIC STEM CELLS
Katsumoto, Takuo, Kitabayashi, Issay
Division of Hematological Malignancy, National Cancer Center Research 
Institute, Tokyo, Japan

Myst-type histone acetyltransferases, MOZ (MOnocytic leukemia 
Zinc finger; Myst3, KAT6A) and its related MORF (MOz Related 
Factor; Myst4, KAT6B), are involved in chromosome translocations 
associated with FAB-M4/5 subtypes of acute myeloid leukemia. We 
have reported that MOZ is essential for hematopoietic cell develop-
ment and self-renewal of hematopoietic stem cells. To explore the 
possibility MORF also plays important roles in hematopoiesis, we 
generated Morf-deficient mice with homologous recombination 
methods. Morf-/- mice were smaller than their wild-type littermates 
and died within 4 weeks after birth on C57BL/6 background. In 
Morf-/- fetal liver, Flt3-negative KSL (c-Kit+, Sca-1+, Lineage-) cells 
containing hematopoietic stem cells were slightly decreased. 
Defects in megakaryopoiesis were also observed. Transplantation 
analysis showed that Morf-/- fetal liver cells less efficiently reconsti-
tuted hematopoiesis when compare to wild-type cells. Especially, 
contribution of Morf-/- cells to KSLs and myeloid compartments 
were decreased in recipient mice. To reveal relationship between 
MORF and MOZ in hematopoiesis, we generated double hetero-
zygous (Moz+/-, Morf+/-) mouse. Double heterozygous mice were 
smaller than wild-type littermates and died at least 4 weeks after 
birth. Number of KSL cells, especially Flt3- KSL cells and common 
myeloid progenitors were decreased in the double heterozygous 
embryos. The double heterozygous fetal liver cells also displayed 
less activity to reconstitute hematopoiesis than Moz+/- or Morf+/- 
cells. Since Morf-/- mice were alive at adult on a mixed C57BL/6/
DBA2 genetic background, we investigated adult hematopoiesis 
in these mice. Morf-/- mice were smaller than their wild-type lit-
termates and had small number of thymocytes and splenocytes. In 
Morf-/- bone marrow, CD34-negative KSLs including hematopoietic 
stem cells were decreased. Aged or 5-FU treated Morf-/- mice had 
reduced number of hematopoietic stem cells. MORF as well as MOZ 
interacts with AML1 and PU.1 that were important for hematopoi-
esis and stimulated transcription of their target genes. These results 
suggest that MORF and MOZ play important roles in hematopoi-
ietic lineage cell development and self-renewal of hematopoietic 
stem cells, and that they modulate AML1 or PU.1-dependent 
transcription.

Poster Board Number: T-2127

THE ROLE OF GH/IGF-I DEFICIENCY IN STEM CELL 
PROTECTION, RENEWAL AND HEMATOPOIETIC 
REGENERATION
Cheng, Chia-Wei1, Adams, Gregor B.2, Perin, Laura3, Wei, Min4, 
Longo, Valter D.4
1Biological Sciences, University of Southern California, Los Angeles, CA, USA, 2Eli 
and Edythe Broad Center for Regenerative Medicine and Stem Cell Research, 
University of Southern California, Los Angeles, CA, USA, 3Childrens Hospital 
Los Angeles, Los Angeles, CA, USA, 4Davis School of Gerontology, University of 
Southern California, Los Angeles, CA, USA

The stem-cell aging hypothesis postulates that aging is caused, in 
part, by the loss of functional adult stem cells required for tissue 
regeneration and repair. The mechanisms regulating stem cell 
stress resistance and its contribution to age-related degenerative 
changes, however, remain unclear. Understanding cellular signaling 

that can protect the stem cells from chronic toxicity and from being 
depleted or exhausted after constantly replenishing damaged tis-
sues may shed a light on stem-cell aging hypothesis and augment 
existing chemotherapy and stem-cell transplant therapies. Damp-
ening of IGF-I signaling, via either dietary intervention or genetic 
modification, is known to promote longevity in organisms ranging 
from yeast to mammals. In this study, we reported the potential 
anti-aging and/or rejuvenation effect of low circulating IGF-1 in the 
murine hematopoietic system. As in aging, multiple-cycles of che-
motherapy-induced chronic oxidative stress caused long-term stem 
cells/progenitors impairment, in addition to the immediate tissue 
damages. We hypothesize that GH/IGF-I deficiency can also benefit 
the hematopoietic system in overcoming the cumulative long-term 
toxicity associated with chemotherapy. Mice with either regular or 
manipulated low IGF-I levels were challenged with multiple-cycle 
cyclophosphamide (CP) treatments for 4-6 months and their he-
matopoietic system was examined. Preliminary results suggest im-
proved hematopoietic protection or recovery possibly supported 
by the enhanced long-term repopulation capacity of the protected 
hematopoietic stem cell/progenitors in mice with reduced circulat-
ing IGF-I. Interestingly, a newly discovered type of pluripotent stem 
cells, Very-small-embryonic-like (VSEL)(Oct-4+ SSEA-1+Sca-1+Lin-
CD45-) stem cells, was also found to respond to the changes of IGF-I 
level. VSEL stem cells are known play an important role in repair of 
various tissues. Whether the low-IGF-I recruited VSEL directly supply 
the HSCs pool or indirectly repair the stem cell niche and eventually 
enhance hematopoietic regeneration, however needs to be further 
investigated. The protective effect of low IGF-I was then confirmed 
with human amniotic fluid stem cells (hAFSC), as an in vitro model, 
to investigate the therapeutic potential of manipulating IGF-I 
signaling in human stem cells. Here we present a study linking 
stem cell aging with stem cell exhaustion under chronic toxicity of 
chemotherapy and demonstrate that reducing IGF-I signaling may 
augment cellular stress response and therefore improved hemato-
poietic recovery from long-term chemotoxicity.

Poster Board Number: T-2128

REPROGRAMMING OF COMMITTED ERYTHROID 
PROGENITORS TO MAGAKARYOCYTES BY FLI1 
AND ERG1 TRANSCRIPTION FACTORS
Kheolamai, Pakpoom1, Siripin, Darin2, U-pratya, Yaowalak3, 
Chayosumrit, Methichit2, Supokawej, Aungkura4, Manochantr, 
Sirikul1, Issaragrisil, Surapol3

1Division of Cell Biology, Faculty of Medicine, Thammasat University, 
Pathumthani, Thailand, 2Siriraj Center of Excellent for Stem Cell Research, 
Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand, 
3Division of Hematology, Department of Medicine, Faculty of Medicine Siriraj 
Hospital, Mahidol University, Bangkok, Thailand, 4Department of Clinical 
Microscopy, Faculty of Medical Technology, Mahidol University, Bangkok, 
Thailand

Megakaryocytes and erythrocytes are derived from common pro-
genitors called megakaryocytic-erythroid progenitor cells (MEPs). 
However, megakaryocyte lineages follow a very different gene 
expression program and morphological transformation from that 
of erythrocyte lineages. Although, previous studies suggest that 
transcription factors ERG1 and FLI1 might play roles in directing 
MEP differentiation toward megakaryocyte lineage, the functions 
of these transcription factors in directing and maintaining mega-
karyocyte gene expression program are still not fully elucidated. 
To study the roles of ERG1 and FLI1 in directing and maintaining 
megakaryocyte gene expression program, we overexpressed Erg1 
and Fli1 genes in purified human erythroid progenitor cells (which 
are derived from bone marrow and umbilical cord blood mono-
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nuclear cells by magnetic activated cell sorting with the use of 
erythrocyte lineage markers, anti-CD71 and anti-glycophorin A an-
tibodies). Phenotypic characteristics of the transformed erythroid 
cells were subsequently determined by cell morphology and the 
expression profiles of several erythroid and megakaryocyte lineage 
markers as well as their ability to form megakaryocyte colonies 
under appropriate culture condition. Our results showed that the 
percentages of Erg1- and Fli1-overexpressed erythroid cells which 
express megakaryocyte-lineage marker CD41 was 27-folds higher 
than those of non-transformed erythroid cells (35.7 ± 2.8 % vs. 1.3 
± 0.6 %, P<0.05) after 5 days of culture in megakaryocyte inducing 
medium. In addition, the morphology of the overexpressed Fli1 and 
Erg1 erythroid cells was change from small cells with high nuclear/
cytoplasmic ratio (which are typical for erythroid) to large multi-nu-
cleated cells that expressed megakaryocyte specific marker, glyco-
protein IIb/IIIa while the morphology of non-transformed erythroid 
cells were remain the same. Moreover, the transformed erythroid 
cells could also generate several megakaryocyte colony-forming 
units under collagen-based megakaryocyte culture condition while 
non-transformed erythroid could not generate any megakaryo-
cyte colonies under the same condition. In conclusion, our study 
indicates that both FLI1 and ERG1 play critical roles in directing 
MEP differentiation toward megakaryocyte lineage. Moreover, the 
expressions of Fli1 and Erg1 genes are sufficient to reprogrammed 
committed erythroid cells to megakaryocytes as determined by 
morphology, the expression profile of megakaryocyte specific 
marker and their ability to form megakaryocyte colonies under ap-
propriate culture condition. The function of these reprogrammed 
erythroid cells is currently investigated.

Poster Board Number: T-2129

SAFETY AND SEIZURE CONTROL IN PATIENTS 
WITH MEDICALLY REFRACTORY MESIAL 
TEMPORAL LOBE EPILEPSY TRANSPLANTED WITH 
AUTOLOGOUS BONE MARROW MONONUCLEAR 
CELLS
DaCosta, Jaderson C .1, Portuguez, Mirna W.1, Schilling, Lucas P.1, 
Torres, Carolina1, Raupp, Eduardo F.1, DaCosta, Danielle I.1, Lardi, 
Silvia1, Marinowic, Daniel2, Soder, Ricardo1, Garicochea, Bernardo1

1Instituto do Cérebro PUCRS, Porto Alegre, Brazil, 2Instituto de Pesquisas 
Biomédicas PUCRS, Porto Alegre, Brazil

Temporal lobe epilepsy (TLE) is a highly prevalent syndrome in 
patients with seizures and it is usually refractory to drug treatment. 
Anatomical and physiological changes are often present in patients 
with TLE such as mesial temporal sclerosis (MTS) characterized 
by extensive cell loss, reactive gliosis, mossy fiber sprouting and 
neurogenesis in the hippocampus and para-hippocampal struc-
tures. Hippocampal sclerosis can be verified by magnetic resonance 
imaging (MRI). Stem cells are proven to have the ability to reduce 
seizure frequency and to preserve the hippocampal neuronal 
networks in experimental model of chronic epilepsy. The aim of this 
study is to verify the safety and the therapeutic potential of bone 
marrow mononuclear cells (BMMC) transplantation on seizure 
control in patients with medically refractory mesial temporal lobe 
epilepsy (MTLE). To be eligible, patients had to be at least 18 years 
old and have to be diagnosed as MTLE according the Commission 
report of the International League Against Epilepsy. They were 
submitted to neurological evaluation, MRI study with hippocampal 
volumetry, 72 hour- VideoEEG for epileptic seizure recording and 
laboratory tests. Also, patients were evaluated with a standardized 
neuropsychological test battery, focusing on verbal and nonverbal 
memory domains, consisting of the Wechsler Memory Scale-

Revised, the Rey Auditory Verbal Learning Test, and the Rey Visual 
Design Learning Also, patients were evaluated with a standardized 
neuropsychological test battery, focusing on verbal and nonverbal 
memory domains, consisting of the Wechsler Memory Scale-Re-
vised, the Rey Auditory Verbal Learning Test, and the Rey Visual De-
sign Learning Test. All patients who fulfilled selection criteria were 
invited to take part. After informed consent those with seizures 
originating in one temporal lobe that had consistent data from MRI 
and neuropsychological tests showing convergence for the same 
side, underwent BMMC transplant by selective posterior cerebral 
artery catheterism. This study was approved by Ethics Committee 
from our institution and National Committee on Ethics in Research 
and it is registered on www.clinicaltrials.gov (NCT00919266). All 
patients who fulfilled selection criteria were invited to take part. 
After informed consent those with seizures originating in one 
temporal lobe that had consistent data from MRI and neuropsycho-
logical tests showing convergence for the same side, underwent 
BMMC transplant by selective posterior cerebral artery catheterism. 
This study was approved by Ethics Committee from our institution 
and National Committee on Ethics in Research and it is registered 
on www.clinicaltrials.gov (NCT00919266). Twenty patients have 
already undergone this procedure. Fourteen patients were submit-
ted to 3 and 6 months follow-up. After a follow-up of 6 months, 
nine patients (64.3%) were free of disabling seizures (Engel’s Class 
I). There were no complications related to the procedure. No ad-
ditional lesions were detected on MRI. Also, no significant hippo-
campal volumetric change was observed. The EEG analysis showed 
a decrease of theta activity and spike density. Given these data 
we believe that BMMC autologous transplant for the treatment of 
MTLE is indeed feasible and seems to be safe so far. Seizure control 
achieved in this first experience gives us a very promising path in 
therapeutic potential of stem cells transplant in this population.

Poster Board Number: T-2130

NERVE GROWTH FACTOR IN COMBINATION 
WITH COLLAGEN HAS NOVEL ACTIVITIES IN 
PRESERVING GROWTH FACTOR-ACTIVATED 
HEMATOPOIETIC STEM CELL SURVIVAL AND 
EXPANSION In vItro
Knapp, David JHF1, Wohrer, Stefan1, Rowe, Keegan1, Copely, 
Michael1, Benz, Claudia1, Oostendorp, Robert A.2, Eaves, Connie J.1
1Terry Fox Laboratory, Vancouver, BC, Canada, 2III Department of Internal 
Medicine, Klinikum Rechts der Isar der Technischen Universität München, 
Munich, Germany

Background: Many conditions have been found to stimulate the ex-
pansion of cells with long term hematopoietic repopulating ability, 
but conditions that preserve durable self-renewal remain elusive. 
We have previously shown that hematopoietic stem cells (HSC) 
from adult mouse bone marrow stimulated to divide in single-
cell serum-free cultures execute a limited number of self-renewal 
divisions in the presence of 300 ng/mL Steel Factor + 20 ng/mL 
IL-11. However, only 40% of cells in highly purified HSC suspensions 
survive and form clones, and the yield of HSCs with durable self-
renewal activity after one week is <10%. Medium conditioned by 
murine UG-26 fibroblasts (CM) improves both of these endpoints. It 
was therefore of interest to identify the responsible factors. Meth-
ods: Affymetrix array analysis was performed on RNA obtained 
from highly purified HSCs (CD45+EPCR+CD150+CD48-, “E-SLAM” 
cells, ~ 50% HSCs) before and after their incubation for 6 hours 
in CM only, in CM+100 ng/mL SF+20 ng/mL IL-11 (+GFs), or +GFs 
only. We then used the GO classifier to identify “receptor activity” 
transcripts in fresh ESLAM cells and “extracellular region” transcripts 
in UG26 cells (data online at GSE11589) to identify factors secreted 
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by UG26 cells that had a putative receptor on ESLAM cells. Evidence 
of differential pathway activation in the presence of factors in CM 
was obtained by comparing ESLAM cells stimulated ±CM (±GFs). 
For clonogenic assays, single ESLAM cells were sorted into each 
well of a 96-well plate +GFs and one or more candidate CM factors. 
Input cells were then scored for their ability to generate >=10 cells 
after >=1 week. HSCs in 7-day cultures initiated with 30 ESLAM 
cells were quantified in limiting dilution transplant assays using 
congenic, sublethally irradiated W41/W41 recipients (3 dilutions/
experiment) and detection of positive mice 16 weeks later (mice 
with >1% donor-derived circulating WBCs and a >=1% donor con-
tribution to the myeloid WBCs). Results: We identified transcripts for 
172 “extracellular region” proteins in the UG26 cells for which there 
were also matching transcripts in the fresh ESLAM cells for one or 
more interacting proteins. Of the 430 tested Reactome pathways 
surveyed, we found 250 for which some members showed signifi-
cantly altered transcript expression (p<0.05) between the tested 
conditions. Within this subset were a number of pathways for which 
a cognate cytokine gene was expressed in the UG26 cells. These 
included “signalling by NGF” and a “collagen-mediated activation 
cascade”. From these data, a number of factors were selected and 
clonogenic assays used to identify those that promoted ESLAM 
cell survival and clone formation in cultures +GFs. Of the factors 
tested, we found collagen, NGF (nerve growth factor), and Matrigel 
increased ESLAM cell cloning efficiency to 72%, 86%, and 100%, re-
spectively (holm-adjusted p values <=0.01). Of the defined factors, 
NGF + collagen gave the highest clonogenicity (97%). Transplants 
showed that 7-day cultures+GFs that also contained NGF+collagen 
maintained HSCs numbers at 74% of input levels (95% CI 0.37-1.49) 
with retention of multi-potency and subsequent in vivo self-
renewal activity. Conclusions: NGF+collagen, 2 factors produced 
by stromal cells, in addition to SF+IL-11 promote the survival and 
proliferation of HSCs in vitro with significantly enhanced preserva-
tion of HSC functional properties.

Poster Board Number: T-2131

PYRUVATE KINASE M2 PLAYS DISTINCT ROLES IN 
HEMATOPOIETIC STEM CELLS AND LEUKEMIA
Wang, Ying-Hua1, Israelsen, William2, Vander Heiden, Matthew2, 
Scadden, David T.1
1Stem Cell and Regenerative Biology, Harvard University and Massachusetts 
General Hospital, Boston, MA, USA, 2David Koch Institute for Integrative Cancer 
Research, Massachusetts Institute of Technology, Cambridge, MA, USA

It has been increasingly realized that different cell states employ 
different metabolic modes. Whether the metabolic mode is a de-
terminant of cell state is unclear, but studies in cancer cells suggest 
that metabolic shifting from glycolysis toward oxidative phos-
phorylation can modify in vitro and in vivo function of tumorogenic 
cells. Cancer cells uptake glucose at a rate higher than normal cells 
but convert the majority of glucose into lactate even in the pres-
ence of oxygen, a phenomenon known as aerobic glycolysis or the 
Warburg effect. Normal somatic cells thought to also preferentially 
use anaerobic metabolism are tissue stem cells, particularly the self-
renewing hematopoietic stem cells (HSC) resident in the hypoxic 
microenvironment of the bone marrow. Recently the molecular 
basis for the Warburg effect in cancer cells has been identified as 
due to a specific isoform of pyruvate kinase M2 (PKM2). In contrast, 
normal tissues that use oxidative phosphoryation as their major 
metabolic mode express the alternatively spliced isoform PKM1. 
Interestingly, we observed that cells in the hematopoietic lineage, 
including HSC, predominantly express PKM2. In order to under-
stand the role of PKM2 and glycolysis in normal hematopoiesis as 
well as in hematological malignancy, we have generated a geneti-

cally modified mouse strain that allows conditional deletion of the 
PKM2 specific exon. Our data show that PKM2 deletion does not 
compromise normal HSC function under homeostatic conditions. 
Rather, loss of PKM2 results in a competitive advantage over wild-
type HSC, as evidenced by enhanced bone marrow reconstitution 
in a competitive transplantation assay. The altered cellular function 
by PKM2 deletion is accompanied with decreased glycolysis and 
increased oxidative phosphorylation specifically in the primitive 
stem/progenitor cell population. Notably, however, the absence 
of PKM2 appears to markedly disadvantage the establishment of 
leukemia in mice when hematopoietic cells express human leu-
kemogenic alleles associated with either acute or chronic myeloid 
leukemia. Such a distinction in response between normal and 
malignant cells is unprecedented to our knowledge and may offer 
a highly unique opportunity to advantage normal while disadvan-
taging malignant cells of the hematopoietic lineage by targeting a 
single metabolic enzyme.

Poster Board Number: T-2132

GNAT-LIKE PROTEIN DOWN-REGULATES GLOBIN 
SYNTHESIS BY BINDING ACETYL COENZYME A
Kulkeaw, Kasem1, Inoue, Tomoko2, Mizuochi, Chiyo1, Horio, Yuka1, 
Lim, Wai Feng1, Cong, Hoang Tran1, Ishitani, Tohru3, Sugiyama, 
Daisuke1

1Advanced Medical Initiatives, Advanced Medical Initiatives, Fukuoka, 
Japan, 2Medicine and Biosystemic Science, Graduate School of Medical 
Sciences, Fukuoka, Japan, 3Post-Genome Science Center, Medical Institue of 
Bioregulation, Fukuoka, Japan

Globin synthesis is crucial event in erythroid differentiation and 
regulated by hisotne acetylation. We identified novel molecule 
that regulates histone acetylation through our database of anemic 
zebrafish induced by cold-exposure. This molecule belongs to the 
family of GCN5-related N-acetyltransferase (GNAT), which functions 
in histone acetylation. Mouse GNAT-like gene was up-regulated as 
hematopoietic stem cells differentiate into mature erythrocytes 
synchronizing with increase of globin gene expression. Although 
this GNAT-like protein could bind to acetyl coenzyme A (acetyl 
CoA), it lacked histone acetylation activity. Ectopic expression of 
mouse GNAT-like gene in erythroleukemia cells decreased histone 
acetylation and globin gene expression, whereas knock down of 
GNAT-like gene in zebrafish embryos increased gene and protein 
expressions of globin. Taken together, this GNAT-like protein down-
regulates globin gene synthesis likely through competing with 
other GNATs for acetyl CoA binding.

Poster Board Number: T-2133

TRANSCRIPTOME ANALYSIS WITHIN THE 
IMMGEN DATABASE IDENTIFIES REGULATORS OF 
PROGENITORS AND STEM CELLS .
Gazit, Roi1, Garrison, Brian1, Shay, Tal2, Costello, James3, Collins, 
James J.3, Regev, Aviv2, Rossi, Derrick J.1
1Program in Cellular and Molecular Medicine, Immune Disease Institute, Boston, 
MA, USA, 2Broad Institute, Cambridge, MA, USA, 3Department of Biomedical 
Engineering, Boston University, Boston, MA, USA

Although hematopoietic stem cells are the best characterized of 
adult tissue-specific stem cells, surprisingly little is known about the 
mechanisms that regulate their central properties of self-renewal 
and multi-lineage potential. Towards improving the molecular 
understanding of HSCs and their proximal multi-potent and oligo-
potent progenitor subsets, we performed expression profiling 
of these primitive progenitors and analyzed the data within the 
context of the ImmGen microarray database comprised of over 700 
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microarrays that encompasses the vast majority of immune cell 
types. Principle component analysis positioned all hematopoietic 
stem and progenitor subsets (HSPCs) in a cluster at a central posi-
tion in relation to downstream effector cells showing the related-
ness of HSPC subsets and consistent with their role as undifferenti-
ated precursors of all blood lineages. Gene set enrichment analysis 
revealed that HSPCs were most enriched for cell growth and cell 
cycle pathways in line with their role as transit amplifying cells. 
Analysis of the multipotent subsets (MP) identified a novel group 
of genes encoding KRAB-domain containing proteins, predicted to 
be transcriptional repressors- suggestive of a role in suppressing 
lineage commitment in these otherwise uncommitted cells. Genes 
involved in transcriptional regulation were identified in HSCs and 
co-expression analysis of these factors showed that those with 
established roles in HSC quiescence and self-renewal clustered 
separately from a set of factors of unknown function in HSCs. 
Finally, enforced expression of one transcription factor, Hlf was able 
to imbue stem and progenitors with a sustained primitive immune-
phenotype, and extensive self-renewal and multi-myeloid lineage 
potential. This work, within the ImmGen project, presents a reliable 
reference of whole-transcriptome data across the immune system, 
finding novel genes as candidate regulators of adult HSCs.

Poster Board Number: T-2134

DISRUPTION OF TET2 LEADS TO ENHANCED SELF-
RENEWAL AND COMPETITIVE REPOPULATING 
CAPACITY OF FETAL LIVER HEMATOPOIETIC STEM 
CELLS
Kunimoto, Hiroyoshi1, Fukuchi, Yumi1, Sakurai, Masatoshi1, 
Sadahira, Ken1, Ikeda, Yasuo2, Okamoto, Shinichiro1, Nakajima, 
Hideaki1

1Division of Hematology, Department of Internal Medicine, Keio University 
School of Medicine, Tokyo, Japan, 2Department of Life Science and Medical 
Bioscience, Faculty of Science and Engineering, Waseda University, Tokyo, Japan

TET2 (ten-eleven-translocation 2) gene has been reported to be 
frequently mutated in various human myeloid and lymphoid 
malignancies. These observations suggest critical roles of TET2 dys-
function in molecular pathogenesis of hematologic malignancies. 
Recent studies using conditional knockout mouse model indicated 
that mouse Tet2 loss leads to clonal dominance of adult hematopoi-
etic stem cells (HSCs) in competitive repopulation assay. However, 
self-renewal capacity of adult HSCs has never been addressed pre-
cisely by serial transplantation assay. In addition, the effect of Tet2 
loss on HSCs was never examined in the fetal livers (FLs). Since FL 
HSCs and adult HSCs differ in several aspects of their phenotypes 
and functions, we speculated that Tet2 might be involved different-
ly in the regulation of FL and adult hematopoiesis. To address this 
issue, we analyzed E14.5 FL cells from Tet2 gene-trap (Tet2gt) mice. 
RT-PCR analysis showed that over 99% of Tet2 mRNAs from endog-
enous promoter were trapped by the gene-trap cassette in Tet2gt/

gt mice, showing that Tet2gt allele can be considered as a null allele. 
Initial analysis showed that Tet2gt/gt embryos developed normally, 
but most Tet2gt/gt mice were perinatally lethal. Interestingly, Tet2gt/

gt embryos displayed significant increase in lineage (Lin)-Sca-1+c-
Kit+ (LSK) fraction compared to wild type (WT) (Tet2+/+) littermate 
(1.45±0.62% vs. 0.85±0.34%, p=0.0027). In addition, common 
myeloid progenitor (CMP) fraction (IL7Rα- Lin- Sca-1- c-Kit+ CD34+ 
FcgRII/IIIlow) was significantly increased in Tet2gt/gt FLs compared to 
WT (9.04±1.09% vs. 6.26±0.53%, p=0.008). In serial transplantation 
assays, donor cells derived from Tet2+/gt and Tet2gt/gt FLs showed 
significantly higher peripheral blood chimerism in secondary and 
tertiary recipient mice as compared to that of WT cells, showing 
that disruption of Tet2 leads to the enhanced self-renewal capacity 

of FL HSCs. Moreover, donor-derived HSC fraction (CD34-LSK cells) 
was significantly expanded in the recipients of Tet2gt/gt FL cells, sug-
gesting that increased self-renewal capacity is cell intrinsic to Tet2gt/

gt HSCs. We have also examined differentiation of Tet2-mutant FL 
cells in the recipients’ peripheral blood, and found that Tet2gt/gt cells 
displayed impaired differentiation to Gr-1+CD11b+ mature granu-
locytes. Liquid culture of FL cells with cocktails of cytokines in vitro 
demonstrated that Tet2gt/gt FL cells retained higher percentage and 
number of LSK, Lin- and c-Kit+ cells after the culture for 7-days com-
pared to WT cells, showing enhanced resistance of Tet2gt/gt cells to 
differentiative stimuli in in vitro culture. It is of note that Tet2+/gt mice 
showed a significant increase in LSK compartment in the BM com-
pared to wild type littermate (0.48±0.11% vs. 0.32±0.04%, p=0.04). 
However, they presented no signs of extramedullary hematopoiesis 
such as splenomegaly and expansion of LSK cells in spleens during 
an observation up to 35-weeks.Taken together, we demonstrate 
that Tet2 critically regulates self-renewal and long-term repopulat-
ing capacity of FL HSCs and has pleiotropic functions in hematopoi-
etic differentiation. In addition, enhanced HSC self-renewal, expan-
sion of HPC and myeloid progenitors and perturbed differentiation 
induced by TET2 ablation likely to set molecular basis for malignant 
transformation, which explains high incidence of loss-of-function 
mutations of TET2 in hematologic malignancies.

Poster Board Number: T-2135

DECOUPLING OF TUMOR-INITIATING ACTIVITY 
FROM STABLE IMMUNOPHENOTYPE IN HOXA9-
MEIS1 DRIVEN AML
Gibbs, Kenneth1, Jager, Astrea2, Crespo, Oliver2, Goltsev, Yury2, 
Trejo, Angelica2, Richard, Chase2, Nolan, Garry2

1Stanford/AAAS/NSF, Arlington, VA, USA, 2Stanford, Stanford, CA, USA

Increasing evidence suggests tumors are maintained by cancer 
stem cells; however, their nature remains controversial. In a HoxA9-
Meis1 (H9M) model of acute myeloid leukemia (AML), we found 
that tumor-initiating activity existed in three, immunophenotypi-
cally distinct compartments, corresponding to disparate lineages 
on the normal hematopoietic hierarchy_stem/progenitor cells 
(Lin-kit+), and committed progenitors of the myeloid (Gr1+kit+) and 
lymphoid lineages (Lym+kit+). These distinct tumor-initiating cells 
(TIC) clonally recapitulated the immunophenotypic spectrum of 
the original tumor in vivo (including cells with a less-differentiated 
immunophenotype) and shared signaling networks, such that in 
vivo pharmacologic targeting of conserved TIC survival pathways 
(DNA methyltransferase and MEK phosphorylation) significantly 
increased survival. Collectively, H9M AML is organized as an atypi-
cal hierarchy that defies the strict lineage marker boundaries and 
unidirectional differentiation of normal hematopoiesis. Moreover, 
this suggests that in certain malignancies tumor-initiation activity 
(or “cancer-stemness”) can represent a cellular state that can exithat 
exists independently of distinct immunophenotypic definition.

Poster Board Number: T-2136

TIM-3 EXPRESSION IN THE VARIOUS TYPES OF 
HEMATOLOGICAL MALIGANANT LEUKEMIC STEM 
CELLS
Kikushige, Yoshikane, Shima, Takahiro, Miyamoto, Toshihiro, 
Akashi, Koichi
Kyushu University, Fukuoka, Japan

Acute myeloid leukemia (AML) originates from self-renewing 
leukemic stem cells (LSCs), an ultimate therapeutic target for AML. 
We identified T-cell immunoglobulin mucin-3 (TIM-3), as a surface 
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molecule expressed on LSCs in most types of AML except for acute 
promyelocytic leukemia, but not on normal hematopoietic stem 
cells (HSCs). TIM-3+ but not TIM-3- AML cells reconstituted human 
AML in immunodeficient mice, suggesting that the TIM-3+ popula-
tion contains most, if not all, of functional LSCs. We established an 
anti-human TIM-3 mouse IgG2a antibody having complement-
dependent and antibody-dependent cellular cytotoxic activities. 
This antibody did not harm reconstitution of normal human 
HSCs, but blocked engraftment of AML after xenotransplantation. 
Furthermore, when it is administered into mice grafted with hu-
man AML, this treatment dramatically diminished their leukemic 
burden, and eliminated LSCs capable of reconstituting human AML 
in secondary recipients (Kikushige et al, Cell Stem Cell, 2010). We 
extended the analysis of TIM-3 expression in the various types of 
human hematological malignancies, and found that human TIM-3 
was expressed in the vast majority of CD34+CD38- leukemic stem 
cell fractions of human myeloid malignancies including chronic 
myeloid leukemia, chronic myelononocytic leukemia and myelo-
dysplastic syndrome (MDS). Especially in MDS, the expression level 
of TIM-3 on CD34+CD38- leukemic stem cells is dramatically up-
regulated along with disease progression to AML, suggesting the 
important role of TIM-3 during leukemogenesis. We also intensively 
investigated the function of TIM-3 signaling in human hematologi-
cal malignancies. In this presentation, we would like to discuss the 
further details of human TIM-3 function in myeloid leukemic stem 
cells.

Poster Board Number: T-2137

EFFECT OF NANOSEGMENTS ON ex vIvo 
EXPANSION OF HEMATOPOIETIC STEM AND 
PROGENITOR CELLS CULTURED ON SURFACE 
HAVING SEVERAL NANOSEGMENTS
Higuchi, Akon, Jui-Shiang, Shiao
Department of Chemical & Materials Engineering, National Central Univ, 
Chung-Li, Taiwan

Umbilical cord blood (UCB) is an attractive source of hematopoi-
etic stem and progenitor cells (HSPCs) for HSPC transplantation. 
However, the low number of HSPCs obtainable from a single 
donor of UCB limits direct transplantation of UCB to the treatment 
of pediatric patients. In this study, we investigated the ex vivo 
expansion of HSPCs cultured on biomaterials grafted with several 
nanosegments, i.e., polyamine, fibronectin, RGDS, and CS1 (EILD-
VPST), at several surface densities. No direct correlation was found 
between fold expansion of HSPCs and physical parameters of the 
culture dishes, i.e., surface roughness and water contact angle 
of the culture dishes. However, a small amount of grafted amino 
groups, less than 0.8 residual mol/cm2, on the dishes was effec-
tive for the ex vivo expansion of HSPCs. A high amount of grafted 
amino groups hindered the ex vivo expansion of HSPCs on the 
dishes. HSPCs cultured on dishes with a high concentration of CS1 
(2.40 residual mol/cm2) showed greater expansion of HSPCs and 
more pluripotent colony-forming units (i.e., colony-forming unit-
granulocyte, erythroid, macrophage, and megakaryocyte (CFU-
GEMM)) than those on fibronectin-grafted and polyamine-grafted 
dishes. These data suggest that the specific interaction between 
HSPCs and CS1 helps to maintain the pluripotency of HSPCs during 
the ex vivo expansion of HSPCs. This is the first study on the effect 
of the surface density of nanosegments immobilized on culture 
dishes on the ex vivo expansion of HSPCs. An amount of grafted 
amino groups less than 0.80 residual mol/cm2 on the dishes was 
effective for the ex vivo expansion of HSPCs in 2D culture. A high 
amount of grafted amino groups on the dishes hindered the ex 
vivo expansion of HSPCs. There was no direct correlation between 

fold expansion of HSPCs and physical parameters of the culture 
dishes, i.e., RMS surface roughness and water contact angle, while 
HSPCs cultured on dishes containing a high concentration of CS1 
showed much higher fold expansion of HSPCs and colony-forming 
units (CFU-GEMM) than those on other dishes, such as fibronectin-
grafted and polyamine-grafted dishes. These data suggest that the 
specific interaction between HSPCs and CS1 helps to maintain the 
pluripotency of HSPCs during the ex vivo expansion of HSPCs. CS1 is 
one of the cell-binding domains of fibronectin. However, the ex vivo 
expansion and CFU expansion of HSPCs cultured on fibronectin 
(FN)-grafted dishes were less than those on PS-CS1-H (CS1-grafted 
polystyrene [PS] with high concentration of CS1) dishes, although 
the ex vivo expansion and CFU expansion of HSPCs on PS-FN (fibro-
nectin [FN]-grafted polystyrene [PS]) dishes were higher than those 
on PS or TCPS (tissue clture polystyrene) dishes. The presentation 
of specific binding site number of CS1 is 500 times (440,000/880) 
higher than that of fibronectin at the same grafting weight density 
of CS1 and fibronectin on dishes, because of low molecular weight 
of CS1 (approximately 880 dalton from 110 [average molecular 
weight of amino acids] x 8 [No. of amino acids in CS1]) than fibro-
nectin (440,000 dalton). The presentation of specific cell-binding 
domains of CS1 at high concentrations seems to be important for 
the signal transduction that promotes the ex vivo expansion of 
HSPCs.

Poster Board Number: T-2138

In vIvo IMAGING OF DYNAMIC INTERACTIONS 
WITHIN THE HAEMATOPOIETIC STEM CELL NICHE
Lane, Steven1, Scott, Mark2, Okwieka, Patricia2, Williams, David3, 
Scadden, David4, Lo Celso, Cristina2

1Queensland Institute of Medical Research, Brisbane, Australia, 2Imperial College 
London, London, United Kingdom, 3Children’s Hospital Boston, Boston, MA, USA, 
4Harvard Medical School, Boston, MA, USA

The stem cell microenvironment (or niche) is a critical regulator of 
stem cell function. Haematopoietic stem cells (HSC) reside within 
the bone marrow and therefore have been traditionally inacces-
sible to direct observation. For this reason, despite numerous 
functional studies demonstrating a role of several bone marrow 
stroma cells in regulating HSPC function and number, still very 
little is known about the anatomical location of HSC during steady 
state and in response to several types of stimuli. Many functional 
studies over the years have pointed to osteoblasts, bone-lining cells 
responsible for matrix deposition during bone growth and remod-
elling, as regulators of the HSC pool. Moreover, several studies have 
indicated that multiple perivascular stroma cells actively influence 
HSC fate. It is an open question whether HSC firmly localise within 
a specific niche or whether they migrate between different niches, 
defined by distinct bone marrow microenvironments, where they 
receive different stimuli leading to their quiescence vs. prolifera-
tion, self-renewal vs. differentiation. Another open question is 
whether leukaemia development affects HSC-niche interactions 
and whether leukaemia stem cells (LSC) and HSC compete for niche 
space. Confocal and two-photon hybrid microscopy allows visual-
ization of single transplanted HSC in the calvarium bone marrow of 
live mice. FACS-purified, ex-vivo labelled haematopoietic stem and 
progenitor cell (HSPC) populations can be visualised upon their 
initial arrival in the niche (homing) and following the first divisions 
(early engraftment). We showed that long-term repopulating (LT) 
HSPC selectively localize proximal to osteoblasts within a few hours 
from transplantation, whereas their progeny are more distal. By 
analysing homing and early engraftment patterns of mutant HSPC 
known to dominate or fail when in competition with normal HSC 
for bone marrow engraftment, and of wild type HSC transplanted 
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into environments known to improve or hinder their function, 
we monitored dynamic interactions between HSC and the bone 
marrow microenvironment and collected further evidence that 
HSC and HSC progeny localization near osteoblasts correlates with 
positive transplantation outcome. Finally, we used a mouse model 
of acute myeloid leukaemia based on retroviral transduction of 
the MLL-AF9 oncogene and observed that leukaemic granulocyte-
monocyte precursors (L-GMP), an established LSC population, 
share the same homing pattern of normal GMP rather than that of 
LT-HSPC. This indicated why MLL-AF9 LSC are insensitive to niche-
derived signals that otherwise affect normal HSC function.

Poster Board Number: T-2139

DUAL FUNCTION OF CX32 IN HEMATOPOIESIS: 
MAINTENANCE OF CELL QUIESCENCE AND 
SUPPORT OF PROLIFERATION OF HEMATOPOIETIC 
STEM/PROGENITOR CELLS
Hirabayashi, Yoko1, Yoon, Byung-Il2, Tsuboi, Isao3, Kanno, Jun1, 
Trosko, James E.4, Inoue, Tohru3

1Center for Biol Safety & Res, Natl Inst of Health Sciences, Tokyo, Japan, 
2Laboratory of Histology and Molecular Pathogenesis, College of Veterinary 
Medicine, Kangwon National University, Chuncheon, Korea, Republic of, 
3Department of Biological Function & Structural Medicine, Nihon University 
School of Medicine, Tokyo, Japan, 4Michigan State University, East Lansing, MI, 
USA

Membrane channel connexin (Cx) forms gap junctions that are im-
plicated in the homeostatic regulation of various cellular functions, 
including growth control and differentiation, apoptosis, and the 
synchronization of electrotonic and metabolic functions. Our stud-
ies of the role of Cx32, a member of the Cx family, in steady-state 
hematopoiesis and its potential protective role against leukemo-
genesis were reported previously (Exp Biol Med 232:700-12, 2007; 
J Membr Biol 217:105-13, 2007). Namely, in wild-type mice, Cx32 
expression was detected in primitive hematopoietic stem/pro-
genitor cells by immunocytochemistry and reverse transcriptase-
polymerase chain reaction analysis, although it was not detected 
in unfractionated bone marrow cells. Cx32-knockout (KO) mice 
showed decreased numbers of peripheral mononuclear cells and 
various progenitor cell compartments, an increased number of 
cells in primitive stem cell fractions, such as the lineage marker 
(-)/c-kit (+)/stem cell antigen-1(+) (LKS) fraction, and a clearly 
delayed regeneration of progenitor cells after chemical abrasion. 
Furthermore, the incidence of methyl nitrso-urea (MNU)-induced 
leukemia was markedly high in the Cx32-KO mice after a single 
administration of MNU. Subsequent cell-cycle analysis of the LKS 
fraction using a cell sorter with Hoechst 33342 showed a significant 
increase in the percentage of the S phase fraction in the Cx32-KO 
mice. In this study, we examined the cell cycle of hematopoietic 
stem/progenitor cells (GM, CFU-GM; S9, CFU-S9; and S13, CFU-
S13) by evaluating cycling stem/progenitor cells with continuous 
incorporation of bromodeoxyuridine (BrdUrd) in vivo for up to 
6 weeks followed by exposure to ultraviolet A to eliminate only 
BrdUrd-incorporating cells (Exp Biol Med 227:474-9, 2002). The 
Cx32-KO mice showed an increased rate of percent kill (percentage 
of BrdUrd-incorporating stem/progenitor cells) of S13 during the 
initial 1 hr (S phase fraction); a prolonged doubling time of S13 and 
S9 or a shortened doubling time of GM; and an increased rate of 
percent kill at plateau level (entire cycling fraction) of S13 and GM. 
These findings indicate the dual function of Cx32 in hematopoiesis, 
i.e., one is the restoration of stem/progenitor cell quiescence and 
maintenance of primitive stem cells to prevent exhaustion, and the 
other is the support of stem/progenitor cell proliferation. Without 
Cx32, the percentage of the entire cycling fraction including the S 

phase fraction of not only the LKS fraction but also S13 increased, 
whereas simultaneously, doubling time of both S13 and S9 de-
creased. In contrast, GM showed a rather shortened doubling time 
and also a higher percentage of the cycling fraction in the Cx32-KO 
mice than in the wild-type mice, which might be regulated much 
strongly by the positive feedback from the decreased numbers 
of peripheral mononuclear cells than the direct Cx32 function. 
Moreover, these findings may provide a good explanation for the 
cumulative incidence of MNU-induced leukemogenesis in Cx32-KO 
mice, which was higher but increased more slowly than that in the 
wild-type mice.

Poster Board Number: T-2140

EXPRESSION OF EBF2 IN IMMATURE 
OSTEOBLASTIC CELLS DEFINES A NICHE FOR 
HEMATOPOIETIC STEM CELLS
Hinzen, Christoph, Zimber-Strobl, Ursula, Kieslinger, Matthias
Institute of Clinical Molecular Biology and Tumor Genetics, Helmholtz Center 
Munich, Munich, Germany

Hematopoietic stem cells (HSC) need a specialised microenviron-
ment to maintain hematopoiesis life-long. Several cell types like 
osteoblasts, osteomacs, adipocytes, CXCL 12 abundant reticular 
(CAR) cells and nestin-positive mesenchymal stem cells have been 
implicated in the support of HSC. Among those, the strongest 
evidence for a functional involvement exists for osteoblastic cells, 
but the exact nature of HSC supporting osteoblastic cells is not 
clear. Early B cell factor 2 (Ebf2) is a transcription factor expressed 
specifically by mesenchymal stem cells, immature osteoblastic cells 
(IEO) and adipocytes of the bone marrow. Deficiency for Ebf2 does 
not alter the number of these cells, but their ability to support HSC 
and immature hematopoietic progenitors. In vitro studies suggest 
that the HSC supporting function is mediated via its expression in 
osteoblastic cells, but the differentiation stage as well as the contri-
bution of other cell lineages like MSC and adipocytes is unclear. To 
analyse the cellular contribution to HSC support exactly, we gener-
ated a conditional Ebf2 knockout mouse line. At this point, we were 
successful in generating such a line, as ubiquitous deletion of the 
Ebf2flox allele fully recapitulates the phenotype of Ebf2-mutant 
animals. Surprisingly, deletion of Ebf2 in adipocytes (Ap2-Cre) does 
not influence HSC frequency to a detectable level, whereas dele-
tion in immature osteoblastic cells (Osterix-Cre) fully recapitulates 
the phenotype of the conventional deletion of Ebf2. Furthermore, 
deletion of Ebf2 using the Prx1-Cre line, which supposedly is active 
in mesenchymal stem cells, does not lead to any phenotypic altera-
tions. Taken together, the data show that Ebf2 is required for HSC 
maintenance specifically via its expression in immature osteoblastic 
cells, thereby defining these cells as components of a niche for 
HSC. As Ebf2 is a transcription factor, this finding also opens up the 
possibility of systematically analysing the transcriptional profile and 
target genes of Ebf2 in primary niche cells.

Mesenchymal Stem Cell Differentiation
Poster Board Number: T-2141

MECHANICAL DERIVATION OF FUNCTIONAL 
MYOTUBE FROM ADIPOSE DERIVED STEM CELLS
Choi, Yu Suk1, Vincent, Ludovic G.1, Lee, Andrew R.1, Dobke, Marek 
K.2, Engler, Adam J.1
1Bioengineering, University of California, San Diego, La Jolla, CA, USA, 2Plastic 
Surgery, University of California, San Diego, La Jolla, CA, USA

In recent years, ECM stiffness and resulting cell contractility have 
been identified as potent stem cell differentiation regulators. Suc-
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cessful stem cell-based therapies will require acclimating cells to 
the abnormally stiff ECM of muscular dystrophy while inducing 
and/or maintaining myogenesis, fusion, and dystrophin delivery. 
Here we directly compare ASC to BMSC stiffness responsiveness 
and show myotube formation derived from ASCs on matrices that 
mimic skeletal muscle. ASCs are shown here to not just simply 
reflect the qualitative stiffness sensitivity of bone-marrow-derived 
stem cells (BMSCs) but to exceed BMSC myogenic capacity (40-
fold higher myogenic marker expression on myogenic stiffness), 
expressing the appropriate temporal sequence of muscle tran-
scriptional regulators on muscle-mimicking extracellular matrix in 
a focal adhesion- and contractility-dependent manner. 2% of ASCs 
formed multi-nucleated myotubes with a continuous cytoskel-
eton (10-fold higher than chemical induction) that was not due to 
misdirected cell division; microtubule depolymerization severed 
myotubes, but after washout, ASCs re-fused at a rate similar to pre-
treated values. BMSCs never underwent stiffness-mediated fusion. 
ASC-derived myotubes, when replated onto non-permissive stiff 
matrix, maintain their fused state. Fusion frequency was increased 
by a contractile agonist, lysophosphatidic acid and decreased by 
a myosin inhibitor, blebbistatin. ASCs generated higher tangen-
tial force than BMSCs and showed more non-muscle myosin IIb. 
Mechanical induction was mediated via focal adhesions; vinculin 
assembled earlier in ASCs. Inhibiting fibronectin-integrin binding 
using alpha 5 or V integrin siRNA blocked mechanosensing process 
as ASCs fail to ‘feel’ myogenic 10kPa gel and to show myogenic 
mRNA expression. Together these data imply enhanced mechano-
sensitivity for ASCs, making them a better therapeutic cell source 
for fibrotic muscle.

Poster Board Number: T-2142

CONTROLLING STEM CELL FATE WITH SPATIALLY 
VARYING EXTRACELLULAR MATRIX STIFFNESS
Choi, Yu Suk, Vincent, Ludovic G., Lee, Andrew R., Engler, Adam J.
Bioengineering, University of California, San Diego, La Jolla, CA, USA

Regenerative musculoskeletal applications have been plagued 
with setbacks owing in part to the fibrosis present in degenerative 
muscle disorders, which increases collagen density and transgluta-
minase activity that stiffens the extracellular matrix (ECM). Injection 
of undifferentiated stem cells into diseased muscle, i.e. cellular 
myoplasty, was thought to ameliorate the disease, but instead 
causes cell calcification due at least in part to the abnormally stiff 
environment. Here, we have developed a patterned hydrogel that 
can assess stem cell phenotype maintenance and engraftment 
potential in a fibrotic-like environment in vitro. This “Zebraxis” 
bioreactor contains alternating regions of firm (10 kPa; myogenic) 
and stiff (34 kPa; fibrotic or osteogenic) or soft (1 kPa; neurogenic) 
and firm that mimic fibrotic muscle or innervated, healthy skeletal 
muscle, respectively. In the non-fibrotic model (1 vs. 10 kPa), C2C12 
myoblasts migrate onto 10kPa stripes after day 1 and formed myo-
tube by day 7 in lower serum conditions. Adipose-derived stem 
cells (ASCs), which we have previously shown are myogenic on firm 
ECM, also migrated onto firm stripes and fused on the non-fibrotic 
model. Supporting cell types on soft regions, e.g. PC12 neurons, 
should help this process. With the fibrotic model (10 vs. 34 kPa), 
ASCs and C2C12 myoblasts segregated on 34 and 10 kPa make 
direct contact and will mimic cellular myoplasty in vitro. Using 
ASC-derived myotubes-rather than undifferentiated stem cells-this 
in vitro system highlights our ability to monitor engraftment po-
tential improvements in vitro using novel fibrosis-mimicking tissue 
equivalents. Our efforts to develop tissue engineered musculoskel-
etal systems hinge on the understanding gained here about the 

stem cell-microenvironment interaction so that we may overcome 
the fibrosis problem.

Poster Board Number: T-2143

RAPMYCIN ATTENUATES OSTEOGENIC 
PROPERTIES OF DAXAMETHASONE ON HUMAN 
BONE MARROW DERIVED MESENCHYMAL STEM 
CELLS
Faghihi, Faezeh1, Eslaminejad, Mohamad Reza baghaban2
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cell Biology and Technology, Tehran, Iran, Islamic Republic of, 2Department of 
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Introduction: Application of allograft Mesenchymal Stem Cells in 
combination with immunosuppressive drugs which have osteo-
genic properties, would be a very good option to regenerate bone 
defects in clinics. Rapamycin, and Dexamethasone in particular, are 
two commonly used immunosuppressive drugs in clinics which 
have been shown to possess osteogenic properties. The aim of 
this study was to assess osteogenic properties of Rapamycin in 
combination with dexamethasone on promotion of osteogen-
esis in human bone marrow- derived Mesenchymal Stem Cells. 
Metods: To do that, Bone marrow-derived mesenchymal stem 
cells were cultured in osteogenic medium supplemented with 
10nM Dexamethasone without rapamycin(Control) and with 1, 10, 
and 100 nM rapamycin, then evaluated at 7, 14 and 21 days post 
induction. Osteoblastic differentiation was characterized quanti-
tatively by Alkaline Phosphatase Activity and Alizarin Red Staining 
Assay. Results: Our pilot study results showed that rapamycin alone 
showed no remarkable osteogenic differentiation effect on human 
mesenchymal stem cells, therefore we evaluated the synergistic 
effect of rapamycin and dexamethasone in promotion of osteo-
genesis. Our results showed that at day 7, Alkaline Phosphatase 
enzyme activity significantly increased in groups treated with Dexa-
methason and 1nM rapamycin rather than dexamethasone alone( 
Control). Two weeks post induction, the enzyme activity increased 
significantly in all groups in comparison with the same groups at 
day 7; however, the enzyme activity was remarkably decreased in 
groups treated with Rapamycin in comparison with Dexametha-
sone alone, and there was not a remarkable difference in enzyme 
activity in groups treated with 1, and 10 nM Rapamycin. At day 
21, no significant difference was observed between groups which 
received both rapamycin( 1 & 10nM) and Dexamethasone in one 
hand, and the control group which received dexamethasone alone 
on the other hand; however in presence of 100nM of rapamycin 
the enzyme activity was the least among he others. Evaluation of 
mineralization by alizarin red- based osteogenesis assay showed no 
difference between either control group( Dexamethasone alone)
or other treated groups ( Rapamycin & Dexamethasone ) at day 7. 
However, one week later, matrix mineralization increased signifi-
cantly in control group(Dexamethasone alone) in comparison with 
groups which received 10 & 100 nM of Rapamycin . At third week of 
induction, control group( Dexamethasone alone) showed a remark-
able increase in matrix mineralization in comparison with other 
groups. Conclusion:Our results showed that Rapamycin would not 
be a good stimulator for promotion of osteoblastic differentiation 
of human bone- marrow- derived mesenchymal stem cells in com-
bination with Dexamethasone. Not only have any synergistic effect 
in induction of osteogenesis with Dexamethasone, rapamycin 
attenuates the inductive effect of Dexamethasone in human bone 
marrow- derived mesenchymal stem cells.
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THE EFFICACY OF PURMORPHAMINE IN 
PROMOTION OF OSTEOGENESIS IN HUMAN BONE 
MARROW- DERIVED MESENCHYMAL STEM CELLS: 
APPROPRIATE DOSE AND RESPONSE TIME .
Faghihi, Faezeh1, Eslaminejad, Mohamadreza Baghaban2, 
Chehrazi, Mohammad3, Zomorodian, Elham1, Sayahpour, Forugh 
Azam1

1Department of Stem Cells and Developmental Biology, Royan Institute for 
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Background: The Osteogenic differentiation capacity of human 
mesenchymal stem cells for bone formation and regeneration, 
leads to establish different strategies in order to provide reproduc-
ible systems for induction and enhancement of osteogenesis in 
these cells. Besides growth factors, some small molecules, such as 
purmorphamine serve as chemical tools in promotion of osteogen-
esis ; however, there has been no exact evaluation on the appropri-
ate dose and the response time of this molecule for promotion of 
osteogenesis. The aim of this ongoing study is to define the most 
appropriate dose and the response time of Purmorphamine , to 
evaluate its efficacy in the promotion of osteogenesis in human 
Bone Marrow Mesenchymal Stem Cells in vitro and in vivo. 
Methods: To do that, Bone marrow derived mesenchymal stem 
cells were cultured in high glucose Doulbeco’s modified eagle 
medium supplemented with 10 nM Dexamethasone without 
purmorphamine ( control) and with 1, 3, 5, and 10 µM of this 
small molecule and evaluated at 7, 14 and 21 days post induction. 
Results: Although ALP activity was low 7 days post induction, it 
increased significantly (p< 0.05) in cells treated with 3 µM of pur-
morphamine in comparison with control group. Interestingly, one 
week later, this enzyme activity remarkably increased in all treated 
groups, especially in groups which received 3 and 5 µM doses of 
this small molecule. The enzyme activity decreased again one week 
later at day 21, and no significant difference was observed between 
purmorphamine- treated groups and the control one. Interest-
ingly, our Real-time PCR results showed that 5microM of purmor-
phamine significantly(p< 0.05) increased the expression level of 
RUNX-2 , an early transcription factor of osteogenesis, Osteocalcin 
and Osteopontin, two important matrix protein transcripts at day 
14 post induction; however, the groups which received 10 µM of 
purmorphamine showed significant over expression of osteocalcin 
and osteopontin, not earlier than the end of the third week. We 
also analyzed mineralization capacity of the cells with and without 
(control) purmorphamine. Our results showed that although a 
significant increase in matrix mineralization was observed in all 
treated and non- treated groups from day 7 up to 21 days post 
induction; this augmentation was not significant in comparison 
with control group at each day. Conclusion: As whole, this part of 
our study indicates that (1) events related to osteoblast differen-
tiation, including increased ALP activity and bone specific gene 
expression are enhanced in hBMMSCs at 2nd week post induction 
by 5 µM purmorphamine. (2) Due to high activity of ALP and over 
expression of bone specific genes such as RUNX-2 in the presence 
of 5microM of purmorphamine at day 14 and subsequent decrease 
in ALP activity and RUNX-2 expression at day 21; in order to in vivo 
study, we recommend to treat the cells with 5 µM purmorphamine 
at least for 14 days in transplantation.
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TRANSFORMING GROWTH FACTOR BETA 
1 INDUCES THE DIFFERENTIATION OF RAM 
MARROW DERIVED MESENCHYMAL STEM CELLS 
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Many researchers have defined differentiation capacity of mesen-
chymal stem cells (MSCs). These cell types can be isolated from dif-
ferent sources such as bone marrow, fat tissue, neural system, lungs 
and muscles and can differentiate into very different cell types of 
all three germ layers. There are many reports about differentiation 
capacity of MSCs to mesoderm, ectoderm and endoderm cells and 
these findings have stimulated researchers to study the possibil-
ity of their application for treatment of some human diseases like 
diabetes, blindness, cancers, bone and cartilage problems and etc. 
In recent years one of the most attractive topics about MSCs was 
their application for infertility treatment. Some papers have shown 
a group of MSCs that have germ cells characteristics and some pa-
pers have shown MSCs capacity for differentiation into germ cells. 
The main design of these studies was based on treatment of MSCs 
by some materials (small molecules, growth factors, hormones and 
[[Unsupported Character - [[Unsupported Character - &#8943;]]]]) in 
vitro. Although there are some good reports about the differentia-
tion of MSCs to germ cells in vitro but this confusing issue needs 
more detailed and accurate studies. In this study we have shown, 
MSCs can be induced to differentiate into the male germ-like cells 
by TGFβ1. Materials and methods: Bone marrow aspiration was 
done from tibia of a newly mature ram under deep sedation condi-
tion that was induced by Ketamine and Xylazin injection. After use 
of density gradient (Lymphodex) and centrifuging (1200 rpm at 
4°C for 20 min) mononuclear layer include MSCs was cultured in 
complete culture medium. Passage 3 MSCs used for treatment with 
TGFβ1. A 21 day treatment was done and after that the cells were 
examined by RT-PCR and real-time RT- PCR for germ cell-specific 
genes expression. The genes examined were OCT4, Vasa, piwil2, 
Dazl and β¬1integrin and immunocytochemistry was done for 
evaluation of PGP9.5 - the spermatogonia specific gene- expres-
sion. Quantitative alkaline phosphatase (ALP) activity assay was 
done too. In addition, treated cells were evaluated for cartilage spe-
cific genes, Col [[Unsupported Character - [[Unsupported Character 
- [[Unsupported Character - &#1216;]]]]]][[Unsupported Character 
- [[Unsupported Character - [[Unsupported Character - &#1216;]]]]]] 
and Aggrecan to ensure that no chondrogenic differentiation has 
happned. Results: Real-time PCR analysis showed upregulation of 
Vasa and β1 integrin and downregulation of OCT4 and Piwil2. Dazl 
expression wasn’t seen in MSCs after 21 days treatment by RT-PCR. 
ALP activity increased by TGFβ1 treatment and high expression 
of PGP9.5 was observed in cells after treatment in compare with 
control group. Discussion: Although Dazl expression was seen in 
the sheep testis cells, it wasn’t seen in 21 days treated MSCs. Totally, 
due to the increase of Vasa and β¬1integrin expression and down 
regulation of OCT4, gene expression pattern of sheep testis germ 
cells, germ cell gene expression pattern during germ cells develop-
ment, increased ALP activity in MSCs after treatment that is high in 
germ cells too, no expression of cartilage specific genes and PGP9.5 
high expression, we can conclude that TGFβ1 induced germ cell 
differentiation in sheep marrow-derived MSCs.
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Introduction: Mesenchymal stem cells (MSCs) can be isolated from 
several sources and have high capacity for differentiation to differ-
ent cells types of all three germ layers. In recent years some studies 
have discussed about the application of MSCs for germ cells (GCs) 
production in vitro and infertility treatment especially in males. 
Some researchers have suggested that some materials like some 
hormones, growth factors, retinoic acid and[[Unsupported Char-
acter - &#8943;]] can induce GCs differentiation from MSCs in vitro. 
In this study we evaluated and compared effects of three different 
concentrations of retinoic acid (RA) treatment on male GC-specific 
genes expression in bone marrow-derived MSCs in sheep. Our main 
goal was to obtain germ cells from MSCs by RA treatment. Material 
and methods: MS like cells was isolated from an aspiration of bone 
marrow from tibia of a newly mature male sheep under deep seda-
tion condition that was induced by Ketamine and Xylazin injection. 
The cells mesenchymal stemness characteristics confirmed by 
test of their osteogenic, adipogenic and chondrogenic capacity of 
differentiation. Passage 3 MSCs were cultured in complete media 
culture containing three different concentrations of RA for 21 days. 
RA concentrations were 1 µM (RA1), 5 µM (RA2) and 10 µM (RA3). At 
the end of the experiment time the cells were analyzed with RT-PCR 
and real-time RT-PCR for expression of male GS-specific genes and 
were immunostained for PGP9.5 - spermatogonia specific gene - 
expression. The genes examined for RT-PCR and real-time RT-PCR 
were OCT4, Vasa, piwil2, Dazl and β¬1integrin. Quantitative alkaline 
phosphatase (ALP) activity assay was done too. Results: Real-time 
PCR analysis showed upregulation of Vasa and β¬1integrin and 
downregulation of OCT4 and Piwil2 in all three groups. The greatest 
effect on genes expression was seen in RA3 group. Dazl expres-
sion was negative in 21 days treated MSCs. ALP activity increased 
by RA treatment but the amount of ALP in RA2 was greater than 
RA1 and RA3 groups and RA3 was the lowest. Expression of PGP9.5 
increased in 21 days treated cells in compare with control group. 
PGP9.5 expression pattern was dose dependent and increased with 
increase of RA concentration. Discussion: Although Dazl expres-
sion was seen in the sheep testis cells, it wasn’t seen in 21 days RA 
treated MSCs. Totally, given the increase of Vasa and β¬1integrin 
expression and down regulation of OCT4, gene expression pattern 
of sheep testis germ cells, germ cell gene expression pattern during 
germ cells development, overall increase of ALP activity in MSCs 
after treatment that is high in germ cells too and high expression of 
PGP9.5, maybe it could be concluded that RA can induces germ cell 
differentiation in sheep marrow-derived MSCs and the maximum 
effect was seen in 10 µM RA concentration .
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Introduction The hypothesis was that compared to conventional 
two-dimensional (2D) cultures, substrates containing 3D nano- and 
micron-size pillars would allow cultured cells to grow at two or 
more different levels and help them attach to and extend e.g. from 
top-to-top or top-to-bottom, activating their cytoskeleton to pro-
mote osteogenesis. Materials and methods Fibroblasts, osteoblast-
like SaOS-2 cells and human mesenchymal stem cells (MSC) were 
studied. Plain substrates were compared to 200 nm, 5 µm and 20 
µm high pillars fabricated from Si or Ormocomp®. Some of the Si 
pillars were coated with diamond-like carbon (DLC) or TiO2. Adhe-
sion of cells was evaluated with scanning electron microscopy 
(SEM) and staining of actin cytoskeleton. Activation of cytoskeletal 
tension was studied by staining extracellular signal-regulated 
kinases (ERK) and Rho-associated protein kinase (ROCK). Osteo-
genic markers, alkaline phosphatase (ALP), osteopontin (OP) and 
mineralization (Alizarin Red, OsteoimageTM) were stained to visual-
ize the effect of pillars on osteogenesis. Results and discussion SEM 
and immunofluorescence staining of actin cytoskeleton of hMSCs 
and fibroblasts showed adhesion to high pillar edges at 7.5 hours 
and stretching between adhesion contacts at different levels well 
over 100 µm distances at 5 days. SaOS-2 cells, which are about half 
the size of hMSCs or fibroblasts, adhered flatly and individually on 
horizontal and vertical substrate surfaces without showing respect 
for contact inhibition. ERK and ROCK immunostaining verified the 
activation of the cytoskeleton in the stretched cells at 14 and 21 
days. In contrast to expectations, the success of induced osteogen-
esis was thoroughly dominated by the cytocompatibility of the 
substrate, with early ALP, intermediate OP and late mineralisation 
markers, together with bone nodule formation, being seen in plain 
and low profile TiO2 pillars, but being poor in the 20 µm landscape. 
Only cell-high 5 µm pillars slightly enhanced induced osteogenesis. 
In 2D cultures, MSCs grew to confluence, with extensive cell-to-cell 
contact on their periphery allowing intercellular communication, 
whereas in 3D pillar surroundings cells were stretched between 
their two or more substrate contact points, with most of their cel-
lular surface bathing in cell culture fluid. This lack of intercellular 
cell-cell contacts seems to suppress the osteogenesis promoting 
effects of cytoskeletal organization and tension, which osteogen-
esis promoting effects have otherwise been shown in many other 
experimental settings.
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PULSED ELECTROMAGNETIC FIELD PROMOTES 
PROLIFERATION OF HUMAN MESENCHYMAL 
STEM CELLS AND DEHYDROEPIANDOSTERONE 
ENHANCES OSTEOGENESIS
Kaivosoja, Emilia, Sariola, Veikko, Chen, Yan, Konttinen, Yrjö T.
Department of Medicine, Institute of Clinical Medicine, Helsinki University 
Central Hospital, Helsinki, Finland

Introduction: The stem cell fate is determined by soluble factors, 
physical forces, cell-cell and cell-extracellular matrix contacts. We 
studied the effect of pulsed electromagnetic field (PEMF) and 
dehydroepiandosterone (DHEA) on the proliferation of human 
mesenchymal stem cells (hMSC) and osteoblastic SaOS-2 cells and 
on the osteogenic differentiation of hMSCs. The ability of stem cells 
to differentiate into bone cells is critical for fracture healing and 
integration of implants into bone. PEMF has been clinically used 
since food and drug administration approval in 1979 to promote 
bone fracture healing and others bone disorders for at least three 
decades its applications include osteoporosis, bone fractures, pseu-
doarthroses and osteotomies. The cellular mechanism by which 
the PEMF exerts its effects is still mainly unknown. DHEA is a pro-
hormone produced in the reticular zone of the adrenal cortex, but 
only in man and other primates. It is in peripheral cells and tissues 
metabolized by steroidogenic, intracrine enzymes to various active 
sex steroids, e.g. 17ß-estradiol (E2) or dihydrotestosterone (DHT). 
Such functionally active sex steroids play key roles in bone metabo-
lism and their failure is a well-recognized cause of post-menopausal 
osteoporosis in women and osteoporosis in hypogonadism in men. 
Materials and methods Human osteogenic sarcoma SaOS-2 (ECACC 
890500205) cells and bone marrow derived hMSCs (PoieticsTM, 
Lonza, Basel, Switzerland) were cultured. PEMF were produced 
by OSSATEC® Bone growth stimulation device (Uden, The Nether-
lands) using continuous stimulation. To test the effect of DHEA, the 
cells were cultured in 1, 10 µM or 100 µM DHEA (Sigma Aldrich, St. 
Louis, MO, USA), with and without 100 nM dutasteride (Avodart®, 
GlaxoSmithKline), which inhibits type I and II 5-alpha-reductase. 
Proliferation was studied using the MTT-method at days 4-21 and 
differentiation at days 1-28 with quantitative real time polymerase 
chain reaction and staining of osteogenic markers. Results and dis-
cussion PEMF promoted the proliferation rate of both cell types and 
DHEA decreased it in a concentration dependent manner. PEMF 
stimulation increased hMSC proliferation by 16% at day 14 and 
SaOS-2 proliferation by 30% at day 11 compared to non-stimulated 
cells. DHEA treatment decreased the proliferation rate of hMSCs by 
58% at day 21 and proliferation of SaOS-2 cells by 35% at day 14 
compared to non-stimulated cells (p < 0.001 for all comparisons). 
DHEA clearly promoted the osteogenesis of hMSCs, which were 
induced to osteogenesis with beta-glyserophosphate, ascorbate 
and dexamethazone. Alkaline phosphatase, SMAD1, RUNX2, osteo-
calcin (OC) and osteopontin (OP) RNA levels were increased and 
Alizarin red S and hydroxyapatite specific OsteoImageTM stainings 
showed mineralization. In addition, DHEA increased OC and OP 
mRNA levels of non-induced hMSCs. At this low seeding density, 
3000 cells/cm2, PEMF did not have major effects on osteogenesis, 
which is logical as proliferation and differentiation are generally 
considered opposite and mutually exclusive states in cell biology, 
with proliferation being followed by differentiation. Conclusions 
PEMF stimulated the proliferation of hMSCs and SaOS-2 cells and 
DHEA stimulated the osteogenic differentiation of hMSCs.
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EXPANSION AND DIFFERENTIATION OF HUMAN 
MESENCHYMAL STROMAL CELLS
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Human mesenchymal stromal cells (hMSC) are candidates for 
clinical use because they are readily expanded in culture, have 
immuno-modulatory potential and can differentiate into the 
osteogenic, chondrogenic and adipogenic lineages. Their thera-
peutic potential is currently studied as part of clinical trials to treat 
diseases such as graft-versus-host disease and osteoarthritis, as 
well as in the regeneration of cardiac muscle following myocardial 
infarcts. Whether the requirements are for clinical or research use, 
obtaining a substantial number of cells can constitute a bottleneck 
for the investigator. hMSC display some plasticity in their culture 
conditions, but several investigators report a higher growth index 
and increased differentiation potential at lower seeding densities. 
We present here a protocol enabling the clinician or researcher 
to rapidly expand a population of hMSCs on Thermo Scientific 
Nunclon Delta cell culture treated surface utilizing the potential 
of Thermo Scientific HyClone AdvanceSTEM Mesenchymal Stem 
Cell Basal Medium, developed specifically for the optimal expan-
sion and maintenance of undifferentiated hMSCs. A definite test of 
multi-potency is a functional test. In consequence, we subjected 
the expanded hMSC to differentiation. The cells were differentiated 
into osteoblasts or adipocytes in Nunc 48 well multidishes.
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Human bone marrow-mesenchymal stromal cells (hBM-MSCs) can 
differentiate into diverse cell types and secrete a variety of trophic 
factors, which provides an excellent cell therapy tool for disease 
models. However, limited efficacies have been reported in autolo-
gous or allogeneic stem cell transplantation. For the improvement 
of efficacy of stem cell therapy, the optimized conditions of stem 
cells need to be defined. In this study, we have evaluated the ef-
fects of valproic acid, known as HDAC inhibitor, in human BM-MSCs 
and identified the increment of trophic factors including ANG, 
BDNF, ECFG1, GDNF, HGF, IGF, PIGF, TGF-1β, and β-Pix in 200 μg/ml 
VPA treated MSCs for 12 hours. The MSCs were not changed their 
features in this conditions. MSCs also have presented the increased 
cell protective effect against oxidative injuries tested by MTT assay 
and improved migratory ability examined by Boyden chamber in 
this VPA treated condition. It suggests that the natural deficit MSCs 
from unhealthy donor may be improved their capacities by treat-
ment of VPA with optimal dose and time, which may help better 
efficacies in stem cell therapy.
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EFFECT OF T3 ON CHONDROGENESIS In vItro 
OF HUMAN MESENCHYMAL STEM CELLS FROM 
UMBILICAL CORD STROMAL SOURCE
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There are evidences about the thyroid hormone role into chondro-
genesis but its molecular implication is not clear. The current study 
treats to answer this question working about a new in vitro model 
of chondrogenesis using mesenchymal stem cells (MSCs) from hu-
man umbilical cord stroma tissues The umbilical cord tissues were 
obtained from caesareans from healthy women in the Maternity Fa-
cility at Complejo Hospitalario Universitario de A Coruña under the 
supervision of the hospital ethic committee. MSCs were isolated 
from umbilical cord stroma tissue using an enzymatic digestion 
and cultured the cells adhered to the plastic plate. Chondrogenic 
process was performed using our model which consisted in grow-
ing the cells during two days in medium with FCS 10% in DMEM. 
After 2 days the medium was replaced by a medium with KO serum 
and TGF-ß3 which induces the chondrogenesis through spheroid 
formation. Different amounts of human T3 (1, 10 or 100 ng/mL) 
were adding to the medium to test their role into chondrogenesis 
process, also different experiments with T3 alone or together with 
M151, a specific steroid covalent receptor type 2 (SCR2) inhibitor, 
in the chondrogenic medium, were performance to check which 
was the T3 receptor which had an active role in the chondrogen-
esis. Spheroids made by this method were collected after 7, 14 and 
28 days in culture and storage at -20ºC for their posterior analysis. 
Immunohistochemistry analysis of spheroids against COL2, COL1 
and aggrecane stain was performed to check chondrogenic dif-
ferentiation stage and quantitative RT-PCR to check expression of 
COL2, COL1 and SOX9 genes also was made. Furthermore, proteins 
involved into Wnt (β-catenin and GSK3-β) and Notch (Notch2 and 
Jagged) pathways were analyzed by western. Immunohistochem-
istry analysis of the tissues from the spheroids demonstrated that 
100 ng/mL of T3 improved significantly (P<0.05) the COL2 and 
aggrecane staining after 14 days into chondrogenic medium versus 
chondrogenic medium without T3. This improving was totally with-
drawal when the SCR2 inhibitor, M151, was added to the medium 
at 2.5 ng/mL dose. Quantitative RT-PCR analysis confirm the immu-
nohistochemistry results, improving significantly (P<0.05) the COL2 
and aggrecane gene expression after 14 days into chondrogenic 
medium when 100 ng/mL of T3 was present and revealed that 
expression of COL1 was significantly increased (P<0.05) when M151 
(2.5 ng/mL) was added to this medium. Western analysis indicated 
that β-catenin was increased in the spheroids when T3 (100 ng/mL) 
was in the medium after 14 days (2 fold) with respect to medium 
alone and was decreased until basal levels found in spheroids 
growth into medium without T3, when M151 (2.5 ng/mL) was 
present in the medium. Notch2 was increased (2 fold) during the 
chondrogenesis when T3 was present in the medium with respect 
to medium alone and the opposite effect was found when M151 
was present in the medium. T3 is improving the chondrogenic dif-
ferentiation of mesenchymal stem cells from umbilical cord tissue 
in our in vitro model. That effect is mediated through SCR2 as well 
as T3 is associated the expression of β-catenin and Notch2 in our 
chondrogenic model.
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MACROMOLECULAR CROWDING AND HUMAN 
MESENCHYMAL STEM CELL DIFFERENTIATION
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The ex vivo expansion of stem cells is an important step towards 
realizing the great potential of stem cell-based therapy in modern 
medicine. Stem cells are promising therapeutic agents because 
they could serve as a source of replacement tissues and organs. 
Cell-based therapies involve removing cells from a physiological en-
vironment and propagating them in an artificial cell culture system. 
A challenge in stem cell research today is ensuring that therapeuti-
cally adequate numbers of cells are produced for subsequent trans-
fer to a patient. The non-physiological conditions to which cells are 
exposed during their lengthy ex vivo cultivation compromise their 
phenotype. Cells function less efficiently, resulting in sub-optimal 
proliferation and differentiation. The ex vivo differentiation of 
hMSCs into the adipogenic lineage is enhanced dramatically when 
a Ficoll mixture is used as a macromolecular crowder in the dif-
ferentiation protocol. Macromolecular crowding is known to affect 
molecular diffusion and biochemical reaction rates. Fluorescence 
correlation spectroscopy (FCS) is a powerful single-molecule-sen-
sitive technique that has been used extensively to study dynamic 
molecular processes in living cells and organisms. We have used 
FCS to probe diffusive events in different experimental systems. 
Our goal is to understand how Ficoll interacts with hMSCs and 
improves their proliferation and differentiation. We have found that 
molecular diffusion in the cell surface membrane and in supported 
lipid bilayers (SLBs) is not changed significantly by the crowder, 
suggesting that Ficoll does not directly alter membrane proper-
ties and cell surface signalling. We have measured the diffusion of 
fluorophore-labelled Ficoll 70 and Ficoll 400 in the cytoplasm of 
hMSCs as well as in solutions of physiologically relevant concentra-
tions of unlabelled Ficoll 70 and Ficoll 400. By using an appropriate 
data fitting model, we are able to describe the mode of diffusion 
occurring in the cytoplasm and solutions. Ficoll 70 and Ficoll 400 
undergo anomalous subdiffusion (ASD) in the cytoplasm of hMSCs. 
In the solutions, however, the degree of anomalous subdiffusion is 
lower than it is in cytoplasm. However, we have data that conclu-
sively show that the same concentrations of Ficoll 70 and Ficoll 
400 increase actin polymerization reaction rates in vitro. We have 
also determined that Ficoll increases the rate of in vitro collagen 
aggregation. As collagen is a principal component of the extracel-
lular matrix (ECM), we hypothesize that the excluded volume effect 
caused by Ficoll in the stem cell culture media directly affects the 
rate of deposition of ECM. Based upon our data, we conclude that 
Ficoll crowders have a greater effect on biochemical reaction kinet-
ics than on molecular diffusion. Ficoll is thus an effective modulator 
of the ex vivo behaviour of hMSCs.
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ISOLATION AND CHARACTERIZATION OF 
MESENCHYMAL-LIKE STEM CELLS FROM HUMAN 
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Salivary glands produce and secret saliva. Stem cells of salivary 
gland are known to regenerate and ameliorate on their function af-
ter damage. Here we report that salivary gland stem cells were iso-
lated from human salivary glands. In order to effectively isolate and 
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amplify stem cells in large amounts from submandibular glands, we 
developed a culture system (lasting four to five weeks) without any 
selection. After five passages, we found adherent cells which have 
expressed MSC surface antigen markers such as CD44, CD49f, CD90 
and CD105, not including CD34 and CD45 hematopoietic stem 
cell marker. As we expected, these cells were differentiated into 
adipogenic, osteogenic, and chondrogenic cells with tissue-specific 
induction medium. Finally, the mesenchymal-like stem cells were 
isolated from submandibular gland and have great potential to can 
be used to regeneration of other organ.
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Myocardial infarction caused by chronic atherosclerosis of the 
coronary artery could induce heart failure with high mortality. 
Because myocardium has very limited ability of regeneration, heart 
transplantation is currently considered to be the most effective 
treatment for severe heart failure. In the case of patients with some 
remaining heart functions, ventricular assist devices can be used to 
complement their lost functions. For severe patients who need to 
replace their heart, artificial hearts are used in order to bridge the 
time to heart transplantation for a limited period of time. However, 
at present these devices cannot be used forever, and long-time 
antithrombogenicity, biocompatibility, reliability and durability are 
needed to be improved. On top of that, limited number of donor 
for heart transplantation causes serious issues of this methodol-
ogy. Recently, stem cell therapy is expected to be the alternative 
regenerative medicine for heart failure. In addition to pluripotent 
embryonic stem (ES) cells and induced pluripotent stem (iPS) cells, 
Mesenchymal stem cells (MSCs) are one of the most promising 
stem cell sources for regenerative medicine. MSCs have been stud-
ied extensively and shown to differentiate into various cells includ-
ing bone, cartridge, fat, neuron, skeletal muscle, and cardiac muscle 
lineages in vitro. MSCs can readily differentiate into osteoblasts, 
chondrocytes and adipocytes, but they do not differentiate into the 
other type of tissue cells, such as cardiomyocytes, at high efficiency. 
Recent reports suggested that delivery of adult MSCs into ischemic 
tissue augments the recovery of cardiac function after ischemia 
in vivo. The effects induced by MSCs are generally temporary and 
limited.In this study, we investigated prospective cell surface 
markers that enable to enrich cardiomyogenic progenitors from 
MSCs derived from human bone marrow or adipose tissues. We 
analyzed the cell-surface expressions of trans-membrane protein 
markers that are essential during heart development using various 
human MSCs and various human MSC cell lines were co-cultured 
on mouse cardiomyocytes. These differentiated cells expressed 
terminally differentiated cardiomyocyte-specific markers, such as 
α-actinin, cardiac troponin T, and connexin-43. We found that cell-
surface expression of N-cadherin shows the best correlation to the 
transdifferentiation potential into cardiomyocytes. In contrast, MSC 
cell lines with low expression of N-cadherin showed apparently less 
differentiation abilities toward cardiomyocytes. Similar correlation 

was also observed with primary human MSCs derived from bone 
marrow and adipose tissue. We further demonstrated that the cell 
population with higher cardiomyogenic potential can be isolated 
from heterogeneous primary MSCs using N-cadherin antibody 
immunoaffinity beads. N-cadherin-high MSC population separated 
by anti-N-cadherin antibody beads revealed significantly higher 
expression of Nkx2.5 and GATA4 mRNAs and higher differentiation 
abilities into cardiomyocytes than those of N-cadherin-low expres-
sion. Our results suggested that N-cadherin could be a prospective 
cell surface marker for MSCs that have higher cardiomyogenic 
potential.

Poster Board Number: T-2155

CHARACTERIZATION OF OSTEOPROGENITORS 
FUNCTIONALLY ISOLATED FROM HUMAN 
MESENCHYMAL STEM CELLS BY A RUNX2-
RESPONSIVE REPORTER ADENOVIRUS
Bruderer, Marco1, Stoddart, Martin J.1, Vogel, Viola2, Alini, Mauro1

1Musculoskeletal Regeneration Program, AO Research Institute Davos, Davos, 
Switzerland, 2Laboratory for Biologically Oriented Materials, Department of 
Health Sciences and Technology, ETH Zurich, Zurich, Switzerland

Objective: Mesenchymal stem cells (MSC) are a heterogeneous cell 
population characterized by their self-renewal capability and their 
multidifferentiation potential. Current isolation methods of MSCs 
are still rudimentary due to the lack of a unique marker. Here, we 
report a novel method for the isolation of osteoprogenitors from 
human MSCs, along with the characterization of the resulting cell 
populations. A subpopulation of MSCs was functionally identified 
and isolated by coupling the expression of the key osteogenic 
transcription factor Runx2 to the expression of enhanced green 
fluorescent protein (EGFP) via a Runx2 reporter adenovirus. On that 
basis, fluorescing cells can be selected by means of fluorescence 
activated cell sorting (FACS). Material and methods: MSCs were 
obtained from bone marrow aspirates by Ficoll separation and cell 
attachment to plastic. MSCs were expanded in the presence of 
bFGF. Cells were infected with the Runx2 reporter adenovirus using 
lanthofection at 100 MOI. Cells were then subjected to osteogenic 
induction for 3 days and sorted by means of FACS. The result-
ing cell populations, namely Runx2 GFP+, Runx2 GFP-, and the 
unsorted cells, were separately expanded in the presence of bFGF, 
and thereafter subjected to comparative investigation of their in 
vitro osteogenic differentiation potential. Characterization of the 
cell populations was substantiated with the assessment of their 
proliferative capacity. Osteogenic differentiation was evaluated 
by alkaline phosphatase (ALP) activity at d7, 14, and 21, as well as 
45Ca incorporation at d21. To perform the functional analysis of 
the Runx2 binding sites, a Runx2-driven luciferase reporter plasmid 
as well as Runx2 expressing and non-expressing effector plasmids 
were prepared. Results: Colony forming unit (CFU) analysis at d14 
revealed that Runx2 GFP+ cells proliferate at a slower rate than the 
other two cell populations. This suggests that Runx2 GFP+ cells 
show a more committed/differentiated phenotype than the other 
two cell populations. ALP activity of Runx2 GFP+ cells was shifted 
towards earlier timepoints of osteogenic differentiation, showing 
highest ALP activity at d7 as opposed to d14 for the other two cell 
populations. 45Ca incorporation to assess matrix mineralization 
was massively higher for osteogenically differentiated Runx2 GFP+ 
cells than for the other cell populations treated with the same 
medium. Results of both assays are in accordance with each other, 
indicating that Runx2 GFP+ cells are more osteogenic than Runx2 
GFP- and unsorted cells. Further, we investigated the functionality 
and specificity of the reporter by means of luciferase assay at 48 
hours post-transfection. Upon cotransfecting HeLa cells (which do 
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not express Runx2) with a Runx2 expressing effector plasmid and 
a luciferase reporter plasmid driven by the same Runx2 binding 
sites used in the Runx2 reporter adenovirus, a clear transactivation 
can be seen compared to the Runx2 non-expressing cotransfec-
tion control. These findings indicate that the Runx2 binding sites 
are responsive to Runx2 protein. Conclusion: We have utilized a 
Runx2-responsive reporter adenovirus to sub-divide osteogenically 
induced human MSCs. Reporter-positive subpopulation displays 
characteristics appropriate for osteoprogenitors: (1) a slower prolif-
eration rate, and (2) a more osteoblast-like phenotype upon in vitro 
osteogenic differentiation, as compared with reporter-negative as 
well as original cell population.

Poster Board Number: T-2156

MODULATION OF HUMAN MESENCHYMAL STEM 
CELL BEHAVIORS BY NANOSCALE GROOVE 
PATTERN TOPOGRAPHY
Kim, Mun-Jung1, Lee, Bora2, Yang, Kisuk1, Park, Hyun-Ji1, Im, Sung 
Gap2, Cho, Seung-Woo1

1Department of Biotechnology, Yonsei University, Seoul 120-749, Korea, 
Republic of, 2Department of Chemical and Biomolecular Engineering, Korea 
Advanced Institute Science and Technology, Daejeon 305-701, Korea, Republic 
of

Cell-substrate interactions are crucial for controlling diverse cellular 
behaviors. In particular, surface topographical effects of culture 
substrate are known to modulate adhesion, alignment, prolifera-
tion, and differentiation of stem cells. In this study, we investigated 
the effects of nanoscale topographies on the behaviors of human 
mesenchymal stem cells (hMSCs). Human adipose tissue-derived 
MSCs were cultured on polyurethane acrylate (PUA) nanopatterned 
surfaces (150-300 nm in width, 300-600 nm in pitch, and 200 nm 
in depth) grafted with glycidyl methacrylate (GMA) by initiated 
chemical vapor deposition (iCVD) technique. The surfaces of PUA 
substrates were modified with GMA group for potential grafting of 
bioactive molecules with functional groups that have the bind-
ing affinity to GMA. Live/Dead staining assay revealed that there 
was no significant difference in hMSC viability and proliferation 
between GMA-coated and uncoated PUA nanopattern groups, 
indicating that iCVD-mediated GMA coating did not cause signifi-
cant cytotoxicity. The morphological changes of hMSCs cultured 
on the GMA-coated PUA groove nanopatterned surfaces were 
examined by F-actin cytoskeleton (phalloidin) staining and com-
pared with those of hMSCs on the GMA-coated PUA flat surfaces. 
Interestingly, the culture on the groove nanopatterned surfaces 
significantly promoted elongation and alignment of hMSCs along 
with the axis, whereas hMSCs cultured on the flat surfaces did not 
exhibit such elongated and oriented morphology. Given that GMA 
contains epoxy group that can readily bind to amine functional 
group, diverse bioactive molecules including growth factors and 
adhesion peptides can be easily immobilized onto the GMA-PUA 
nanopatterned surfaces. Therefore, combinatorial effects of surface 
topography and bioactive molecules will be examined for enhanc-
ing proliferation and lineage-specific differentiation of hMSCs in 
future study. Acknowledgment: This study was supported by grants 
(2010-0025982, 2010-0022037, and 2011-0027538) funded by the 
National Research Foundation of Korea.
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GENERATION OF PRE-ADIPOCYTES FROM HUMAN 
ADIPOSE DERIVED STEM CELLS AND HUMAN 
PERIPHERAL BLOOD STEM CELLS
Denman, Desiree, Rodriguez, Alexx, Patch, Tonia, Sugaya, 
Kiminobu
Burnett School of Biomedical Sciences, University of Central Florida, Orlando, 
FL, USA

Mesenchymal stem cells (MSCs) are found throughout the body 
and can be harvested from many sources including, blood, bone 
marrow, and adipose tissue. Their multipotency enables them to 
give rise to a variety of different linages, such as, adipocytes, osteo-
blasts and chondrocytes. MSCs have been terminally differentiated 
into the above mentioned lineages using an array of techniques 
and commercially available kits. Current protocols, suggest the use 
of a cocktail of differentiation inducers to commit MSCs into certain 
cell lineages, such as, 3-isobutyl-1-methyl-xanthine, dexametha-
sone, insulin, and indomethacin to guide MSCs to the adipose 
lineage. A recent study also shows that adipose lineage commit-
ment can be induced in murine embryonal MSCs by treatment with 
bone morphogenic protein-4 (BMP-4) alone. Thus, we hypothesize 
that stem cells isolated from blood and adipose tissue treated 
with BMP-4 will also demonstrate commitment to the adipose 
lineage. Exposure of MSCs to BMP-4 directs them to the adipocyte 
lineage by differentiating the MSCs into pre-adipocytes (PAs). PAs 
are adipocyte precursor cells that are fibroblast-like in nature and 
maintain the capacity for self-renewal. Their ability to self renew 
plays a central role in maintaining adipocyte populations in the 
body. The presence of intracellular lipid droplets, found in PAs and 
adipocytes, is a strong indicator a cell is from the adipose lineage. 
Oil Red O, a lysochrome diazo dye, is used to visualize the formation 
of lipid droplets within cells. Oil Red O staining of BMP-4 treated 
cells obtained from two sources, blood and adipose tissue, con-
firmed the presence of lipid droplets suggesting that BMP-4 alone 
can force commitment to the adipose lineage. However, both PAs 
and adipocytes contain lipid droplets, therefore to further identify 
whether the BMP-4 treated cells were PAs and not adipocytes, they 
were tested for markers specific to PAs. Antibody staining showed 
positive for the expression of PA markers, and were negative for 
adipocyte markers in the BMP-4 treated cells. In conjunction, these 
two staining methods demonstrate that adipose commitment is 
possible in cells obtained from blood or adipose tissue through 
exposure to BMP-4 alone. The ability to create PAs derived from 
blood and adipose tissue will eliminate the need for using bone 
marrow, a very invasive method of collecting MSCs. Additionally, 
the self-renewal potential of PAs makes them a good alternative 
to lipoinjection therapies. Current therapies use lipoaspirates that 
are heterogeneous cell populations and contain low numbers of 
adipocyte precursor cells. A low population of PAs fails to establish 
an adipocyte regeneration pool, making the effects of lipoinjecton 
short term. Thus, increasing the population of PAs before injection 
may increase the longevity of current lipoinjection procedures 
ensuring a more effective treatment.
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MITOCHONDRIAL ALTERATIONS DURING 
ADIPOGENIC DIFFERENTIATION OF 
HUMAN ADULT MESENCHYMAL STEM CELL
Kumar, Vinod
Department of Translational and Regenerative Medicine, Post gradugate 
institute of medical education and research, CHANDIGARH, India

Mesenchymal stem cells (MSCs) received increased attention due 
to their invaluable potential to differentiate into all kind of cell 
lineages that can replenish the cell pool. However little effort has 
been made in studying the metabolic aspects of stem cells. This 
importantly involves mitochondrial alteration i.e. mitochondrial 
number, membrane potential, ROS production and cellular redox 
status. 
We studied the mitochondrial alteration including their membrane 
potential (MMP), cellular load, production of superoxides and 
peroxides during adipogenic induction of human adult mesenchy-
mal stem cells. Human adult mesenchymal stem cells were isolated 
from adult human bone marrow after consent. These MSCs were 
characterized for the presence of stem cell surface marker i.e. CD90, 
CD105 and CD 73 along with the absence of hematopoietic lineage 
makers CD34 and CD45. They were successfully differentiated them 
into hepatocytes, oseocytes and adipocyte and characterized using 
lineage specific stains (glycogen storage using PAS stain and ICG 
uptake, alizarin-red, Oil Red -O stain respectively). For targeted 
study, MSCs were induced with adiopogenic medium (dexametha-
sone, insulin, IBMX, indomethacin) and the mitochondrial altera-
tions (peroxide and superoxide levels, mitochondrial load and mito-
chondrial membrane potential) was analysed from day of induction 
to 21 days. All the mitochondrial alterations were analyzed by 
flowcytometery. Cells were incubated with DCFH-DA for peroxide 
and DHE for superoxide for 45mints at 37°C. For mitochondrial load 
and MMP cells were incubated with NAO for 30 mints and JC-1 for 
10 mints at 37°C respectively within 24 hrs of induction. Peroxide 
level decreased by 12% and mitochondrial load by 17%. Peroxide 
production gradually decreased after 2nd day of differentiation 
whereas mitochondrial load remained unchanged throughout 
the differentiation period of 21 days. The superoxide level and 
mitochondrial membrane potential increased by 7% and 9% re-
spectively within 24hr of induction, after that there was continuous 
decrease in the superoxide level with the progression of differentia-
tion while the mitochondrial membrane potential decreased upto 
day 4 and after it become stable. Conclusion: Adipogenic induc-
tion decreased the peroxide levels, which are complemented by 
decreased mitochondrial load, and increased superoxide levels. The 
significance of these changes needs further studies. DCFH-DA: 2’, 7’ 
- dichlor[[Unsupported Character - &#64258;]]uorescein diacetate; 
DHE: dihydroethidium; NAO: 10-nonyl acridine orange; JC-1: 5, 5‐, 
6, 6‐-tetrachloro1,1‐,3,3‐-tetramethylbenzimidazolylcarbocyani
ne iodide; IBMX:1-methyl-3-(2-methylpropyl)-7H-purine-2,6-dione; 
PAS: Periodic acid-Schiff ; ICG: indocyanine green.

Poster Board Number: T-2159

ENHANCEMENT DIFFERENTIATION OF HUMAN 
INFRAPATELLAR FAT PAD STEM CELLS IN A 
HYALURONAN-ENRICHED MICROENVIRONMENT
DING, DAH-CHING, Chu, Tang-Yuan
Dept of OBGYN, Buddhist Tzu Chi General Hospital, hualien, Taiwan

Microenvironment plays a critical role in guiding stem cell differen-
tiation. We investigated the effect of a hyaluronan (HA)-enriched 
microenvironment on chondrogenesis of human infrapatellar fat 

pad stem cells (IFPSC). The IFPSC were obtained from patients 
undergoing arthroscopy. HA-coated culture wells were used as 
HA-enriched microenvironment. The mRNA expression of chondro-
genic, adipogenic and osteogenic marker genes were quantified by 
real-time polymerase chain reaction. Sulfated glycosaminoglycan 
(sGAG) deposition was detected by Alcian blue assay. The IFPSC 
cultured in HA-coated wells (HA concentration from 25 to 100%) 
showed enhanced aggregation and increased sGAG deposition. 
The migration of IFPSC was promoted under chondrocyte condi-
tion medium. Our results suggest that HA-enriched microenviron-
ment induces chondrogenesis in IFPSC, which may be beneficial in 
articular cartilage tissue engineering.

Poster Board Number: T-2160

UTILIZING COMPARATIVE GENOME-WIDE 
EPIGENETIC AND TRANSCRIPTIONAL ANALYSIS 
TO IDENTIFY AND CHARACTERIZE NOVEL 
REGULATORS OF INFLAMMATION IN HUMAN 
PRIMARY ADIPOSE TISSUE .
Camahort, Raymond1, Deo, Rahul2, Cowan, Chad1

1Harvard Stem Cell Institute, Harvard University, Cambridge, MA, USA, 
2University of California, San Francisco, San Francisco, CA, USA

Over the past several years it has been increasingly recognized that 
obesity is a strong contributing factor to a number of human dis-
eases including cardiovascular disease, cancer, and most notably, 
type II diabetes (T2D). One of the underlying features of the obesi-
ty-related insulin resistance observed with T2D is chronic low-grade 
inflammation of adipose tissue. This inflammation is characterized 
by a marked increase in macrophage infiltration into adipose tissue 
with concomitant pro- inflammatory cytokine secretion. While sev-
eral recent studies have highlighted the link between obesity and 
inflammation, the signals and mechanisms that trigger and main-
tain the inflammatory response are not well understood. In order 
to better understand the role obesity is playing in inflammation-
mediated T2D, it is imperative to better understand the regulation 
and function of immune modulating factors in adipocytes. Unfortu-
nately there are currently no robust in vitro model systems to study 
adipose inflammation. A well-established model of adipocyte func-
tion is based on the use of cultured adipose derived mesenchymal 
stem cells (ADMSCs). ADMSCs can be physically transitioned from a 
fibroblast-like state to an adipocyte-like state using hormones and 
mitogens. Although this tool has been very helpful for studying 
the development and function of fat cells in vitro, ADSMC-derived 
adipocytes are not exposed to the immune factors found in vivo, 
therefore studying ADMSC-derived adipocytes alone is not an ideal 
model for understanding mechanisms of adipose tissue inflamma-
tion. To bridge this gap between in vitro and in vivo adipocytes we 
have devised a genome-wide epigenetic and transcriptional screen 
to identify novel regulators of adipose inflammation. By comparing 
sites of histone H3 lysine 4 methylation (H3K4me1, active pro-
moter/enhancer mark) and whole genome transcriptional profiles 
between primary human adipocytes from several obese donors 
to donor-matched ADMSC-derived adipocytes we have identified 
a novel transcription factor which may play a role in regulation of 
inflammation-mediated insulin resistance. Ectopic expression of 
this single transcription factor in ADSMC-derived adipocytes leads 
to upregulation of several transcriptional pathways characteristic of 
an immune response. In addition, these adipocytes exhibit several 
robust phenotypes characteristic of inflamed adipose tissue in vivo, 
including lipid droplet hypertrophy, pro-inflammatory cytokine 
release, down-regulation of lipolysis, and insulin resistance. In 
conclusion, by integrating H3K4me1 ChIP-Seq data with microarray 
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expression analysis from primary fat cells versus their in vitro de-
rived counterparts, we have identified a transcriptional mediator of 
inflammation in adipocytes. ADMSC-derived adipocytes expressing 
this transcription factor may prove to be a useful tool for studying 
obesity-induced inflammation in vitro.

Poster Board Number: T-2161

DEVELOPMENT OF PREVASCULARISED DENTAL 
PULP CONSTRUCTS BY SYNERGISTIC EFFECTS OF 
HUMAN DENTAL PULP STEM/PROGENITOR CELLS 
AND ENDOTHELIAL CELLS
Dissanayaka, Waruna L ., Zhang, Chengfei, Pandula, Chamila 
Prageeth
Comprehensive Dental Care, University of Hong Kong, Hong Kong, Hong Kong

Introduction: Dental pulp stem cells (DPSCs) have received much 
attention as a promising population of stem cells in regenerative 
endodontics. Securing a good blood supply during regeneration 
is a challenging task due to the constricted apical canal opening 
which allows only a limited blood supply. The objectives of this 
study were to investigate the synergistic effects of dental pulp stem 
cells (DPSCs) and endothelial cells (ECs) on osteo/odontogenic 
differentiation and vasculogenesis; and to fabricate prevascularised 
3-dimensional pulp constructs in-vitro. Methods: Different ratios of 
DPSCs and ECs were cultured in direct-contact in optimized-medi-
um and were induced for osteo/odontogenic differentiation up to 
3-weeks. Alkaline phosphatase (ALP) activity, expression levels of 
ALP, bone sialoprotein (BSP), dentin sialophosphoprotein (DSPP) 
genes and Alizarin Red staining for mineralization at different time 
points were analyzed. Tubular network formation on Matrigel and 
gene expression levels of CD117, VEGF, CD34, Flk-1 were used to 
analyse vasculogenesis. Three-dimensional microtissue-spheroids 
of DPSCs and ECs were fabricated in agarose 3D petri-dishes made 
using 12-series micro-molds (MicroTissues Inc.). Briefly, the cell 
suspensions were added to the each 3D petri dish and allowed 10 
minutes for cells to settle into the features. After incubating at 37oC 
in 5% CO2 atmosphere for 3 days, the petri dishes were inverted 
and centrifuged at 500 rpm for 5 minutes to harvest microtissue 
spheroids. Microtissue-spheroids (1200) were transferred to a 
custom-designed, 3mm-diameter, agarose mold and cultivated for 
4-days to self-assemble into macrotissue. The macrotissues were 
induced for odontogenic differentiation (21-days), examined for 
mineralization (Von-Kossa) and for vascularisation (Immunohisto-
chemistry for CD31). All experiments were conducted in triplicate 
using DPSCs from three different donors and statistically analysed 
using one-way ANOVA. Results: The quantification of ALP revealed 
significantly greater activity in DPSC:EC co-cultures compared to 
DPSC-alone cultures (p<0.05). DPSC:EC, 1:1 and 1:5 co-cultures 
had a greater amount of calcification under Alizarin Red staining 
compared to other cultures (p<0.01). The higher expression levels 
of ALP, BSP and DSPP genes further confirmed the greater osteo/
odontogenic differentiation in co-cultures compared to those of 
DPSC-alone cultures. Matrigel assay showed that the addition of 
DPSCs stabilized pre-existing vessel-like structures formed by ECs 
and increased their longevity. Compared to DPSC-alone cultures, 
the co-cultures expressed higher levels of vasculogenic markers. 
DPSC-EC macrotissues showed a significantly higher amount of 
extracellular matrix and mineralization compared to DPSC-alone 
macrotissues in 3-D. In contrast to DPSC-alone macrotissues, a 
dense-network of ECs was found throughout the DPSC:EC mac-
rotissues under immunohistochemical analysis for the EC-specific 
marker CD31. Conclusion: DPSCs and ECs synergistically enhance 
vasculogenesis and osteo/odontogenic differentiation; and prevas-
cularize pulp-like macrotissues in-vitro.

Poster Board Number: T-2162

HEPATIC DIFFERENTIATION OF HUMAN DENTAL 
PULP STEM CELLS: TRANSPLANTATION INTO RATS 
WITH LIVER INJURY AND CIRRHOSIS
Ishkitiev, Nikolay1, Yaegaki, Ken1, Ishikawa, Hiroshi2, Tominaga, 
Noriko2, Imai, Toshio1

1Oral Health, Nippon Dental University, Tokyo, Japan, 2Section of 
Developmental and Regenerative Dentistry, Nippon Dental University, Tokyo, 
Japan

Objectives: The stromal mesenchymal tissues offer a large thera-
peutic potential in the regenerative medicine. In this study our goal 
is to differentiate stem cells cultures from human tooth pulp to 
hepatic-like cells with serum-free medium and to prove that after 
transplantation into F344 nude rats’ spleens, human hepatic tissues, 
including blood vessels and bile ducts, were reproduced. Methods: 
CD117+ cells were isolated from deciduous tooth pulp stem cells 
(SHED) cultures by magnetic separation. The CD117+ cells were 
purified at every 4 passages to keep the undifferentiated stem cells 
phenotype. Cultures were characterized for expressing a panel of 
stem cell markers by immunofluorescence. Cells were grown in 
DMEM supplemented with 50ng/ml insulin-transferrin-selenium-x 
(ITS-x), 100μg/ml embryo-trophyc factors (ETF) and 20ng/ml hepa-
tocyte growth factor (HGF) for hepatic commitment (5 days). For 
hepatic differentiation the medium was changed to IMDM supple-
mented with 50ng/ml ITS-x, 100μg/ml ETF, 10ng/ml oncostatin, 
20ng/ml HGF and 10nM dexamethasone (15 days). Human specific 
hepatic markers albumin, α-feto-protein, insulin-like growth 
factor-1 (IGF-1), hepatic nuclear factor 4-α (HNF4- α), carbamoyl 
phosphate synthase 1(CPS1), c-Met and prothrombin expression 
was tested after differentiation by immunofluorescence. Urea 
concentrations were measured calorimetrically in the culture media 
by ELISA. Glycogen storage was visualized by PAS reaction. Im-
mediately after twelve F344-Nude rats were subjected to 90% liver 
resection, hepatic cells from SHED were transplanted in the spleens 
(approx. 107 cells /animal) of six of the animals. Twelve F344-Nude 
rats were subjected to bile duct ligation in order to induce cirrhosis. 
Sixty days later hepatic cells from SHED were transplanted in the 
spleens of six animals. Non-transplanted rats from both groups 
were used as negative control. Animals were sacrificed 40 days after 
transplantation. Previous human specific hepatic markers were 
tested by immunohistochemistry. Expression of human-specific 
albumin in rats’ livers was proven by in situ hybridization. Con-
centrations of human-specific albumin, α-feto-protein and IGF-1 
in rats’ serum were analyzed respectively by Bromcresol Green, 
chemiluminescence immunoassay and radioimmunoassay. Results: 
After in vitro hepatic differentiation α-feto-protein, albumin, IGF-1 
and HNF4-α were all shown to be positive by immunofluorescence. 
Around 90% of cells are deemed as hepatic-like. The concentration 
of urea in the media increased (p<0.05). Glycogen accumulations 
in the cells’ cytoplasm were observed, whereas no accumula-
tion was found in the control. In transplantation study clusters of 
human-specific hepatic markers expressing tissues, including blood 
vessels and bile ducts were found in the rats’ livers and spleens by 
immunofluorescence. Human specific albumin, α-feto-protein and 
IGF-1 were found in rats’ serum. Conclusions: Hepatocyte-like cells 
differentiated in SFM were transplanted into the rats and func-
tioned as human hepatocytes. SHED may therefore be ideal source 
for cell-therapy of patients requiring liver transplantation.
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DENTAL PULP REGENERATION: THE ROLE OF 
PREAMELOBLAST-CONDITIONED MEDIUM ON 
HUMAN DENTAL PULP STEM CELLS
Choung, Han-Wool1, Lee, Ji-Hyun2, Park, Joo-Cheol2

1Department of oral histology-developmental biology, Dental Research 
Institute, BK21, School of Dentistry, Seoul National University, Seoul, Korea, 
Republic of, 2Department of oral histology-developmental biology, Dental 
Research Institute, School of Dentistry, Seoul National University, Seoul, Korea, 
Republic of

Objectives: Regeneration therapy of pulp using human dental pulp 
stem cells (hDPSCs) has been emerged to maintain the tooth vital-
ity against the conventional endodontic therapy. Preameloblast-
conditioned medium (PA-CM) from murine apical bud cells induces 
the odontogenic differentiation of hDPSCs and promotes dentin 
formation. The present study aims to evaluate the effect of PA-CM 
with hDPSCs on pulp regeneration in vivo. Methods: hDPSCs were 
seeded in the pulp cavity of 5mm-thick human tooth slice with or 
without PA-CM treatment, and then they were transplanted into 
immunocompromised mice subcutaneously. Results: In the control 
group, skeletal muscle with pulp-like tissue was regenerated in the 
pulp cavity. Reparative dentin-like structure with the entrapped 
cells was lined on the existing dentin wall. However, in the PA-CM 
treated group, only pulp-like tissue was generated without muscle 
and reparative dentin-like structure. Moreover, human odontoblast-
like cells exhibited palisade arrangement around the pulp and 
typical odontoblast processes elongated into the dentinal tubule. 
Conclusion: These findings suggested that PA-CM induced vascular-
ized pulp-like tissue regeneration of hDPSCs.

Poster Board Number: T-2164

IMMUNOLOGICAL EVALUATION OF HUMAN 
DENTAL PULP STEM CELLS DIFFERENTIATION 
WITH EMPHASIZE ON TOLL-LIKE RECEPTOR 4
Karamzadeh, Razieh1, Baghaban Eslaminejad, Mohamadreza1, 
Aflatoonian, Reza2

1Department of Stem Cells and Developmental Biology, Cell Science Research 
Center, Royan Institute for Stem Cell Biology and Technology, ACECR, Tehran, 
Iran, Islamic Republic of, 2Department of Endocrinology and Female Infertility, 
Royan Institute for Reproductive Biomedicine, ACECR, Tehran, Iran, Islamic 
Republic of

Background: Maintaining homeostasis is highly regulated at cellular 
and molecular level in all tissues including dental pulp. One of the 
important key regulators of the pulp tissue is human Dental Pulp 
Stem Cells (hDPSCs), which supports pulp repair / regeneration by 
their proliferation & differentiation capacity. On the other hand, 
inflammatory mediators such as cytokines and/or chemokines are 
pulp tissue molecular regulators. It has been suggested that the 
inflammatory mediator gradient is controlled by kind of innate 
immune receptor called Toll-Like Receptor (TLR). TLRs are expressed 
on various immune cells and even non-immune cells. Interestingly, 
there are some evidences indicated that TLRs are also expressed in 
Adult Stem Cells. Among ten functional members of the TLR family 
in human, TLR4 recognizes very divergent collection of exogenous 
and endogenous ligands involving in the sterile & pathogen-asso-
ciated inflammations. It has been recently suggested that TLR4 has 
multi-functional activities in human mesenchymal stem cell (hMSC) 
including stem cell proliferation, migration & also differentiation. 
Here we investigate the comparative expression of TLR4 in hDPSCs 
and differentiated odontoblasts during the differentiation process. 
Methods: hDPSCs were enzymatically isolated from wisdom teeth 
(n=5) and characterized in terms of surface epitopes (hMSC mark-

ers CD90/CD73/CD44/CD105 & hematopoietic/endothelial markers 
CD34/CD45/CD11b/CD31) as well as differentiation capacity into 
bone, cartilage & adipose cells. Then, hDPSCs were differentiated 
into odontoblast for 21 days in differentiation medium. Expression 
of TLR4 gene was analyzed on day 0, 7th, 14th & 21st of odonto-
blast’s differentiation by RT-PCR & Q-PCR. Results: hDPSCs showed 
MSC phenotype & differentiation capacity into three mesenchyme 
lineages. Immuno-phenotyping results confirmed the existence of 
MSC markers and the lack of hematopoietic/endothelial markers. 
RT-PCR results show the expression of odontoblast differentiation 
markers dentin matrix acidic phosphoprotein 1(DMP1) & dentin 
sialophosphoprotein (DSPP) in differentiated cells. The results of 
RT-PCR indicated the expression of TLR4 gene in hDPSCs on day 
0, 7th, 14th & 21st of differentiation. Interestingly, Q-PCR results 
showed significant increasing expression of TLR4 gene during the 
differentiation. Conclusion: Immunological evaluation of human 
adult stem cells has been always considered in stem cell therapy & 
regenerative medicine. Different expression of TLR4 in differenti-
ated & non-differentiated hDPSCs may shed light on the correlation 
of innate immunity & differentiation process. Up-regulation of TLR4 
may prompt DPSCs to undergo differentiation. Since this difference 
was significant, less expression of TLR4 may block differentiation 
process.

Poster Board Number: T-2165

STROMAL PHENOTYPE OF DENTAL FOLLICLE 
STEM CELLS .
Grassi, Felice R., Ballini, Andrea, Cantore, Stefania
Clinical Methodology and Medical-Surgical Technologies, University of Bari, 
Bari, Italy

It has been suggested that stem/progenitor cells exist in dental 
tissue. This study identified adult mesenchymal stem/stromal 
cell-like populations in the dental follicle of human impacted third 
molars.The immunohistochemical analysis, of dental follicle using 
known stem-cell markers: Cytokeratins (AE1-AE3), Smooth Muscle 
Actin, Ki-67, CD34, CD44, CD45, CD56, and CD133. A positive reac-
tion for at least one of the markers typical of stromal phenotype 
(CD56, CD44 and CD271) was observed in seven cases . Interest-
ingly, all positive cases showed coexpression of CD44 and CD56, 
except for one case which was CD56 positive and CD44 negative. 
Immunohistochemical reaction was negative in all 27 cases for 
Ki-67, Cytokeratins, Smooth Muscle Actin, CD34, CD133 and CD45. 
The association: negative for CD34, CD45, CD133, and positive for 
CD44, CD56 (markers of a subpopulation of stem cells from bone 
marrow) suggests these may be quiescent mesenchymal stem 
cells, a hypothesis supported by the negativity of Ki-67 (prolifera-
tive index). Our results are compatible with the identification of 
immature fibroblast cells with phenotypic features of stromal stem 
cells in the dental follicle. Acknowledgments: Funding for Stem Cell 
work was awarded from Ministero dell’Istruzione, dell’Università e 
della Ricerca -PRIN 2009 (Progetto di Ricerca d’Interesse Nazionale- 
Grant 2009)
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EFFECT OF TRANSIENT HYPOXIC STIMULATION 
ON CULTURED HUMAN PERIODONTAL LIGAMENT 
DERIVED-CELLS
Kawasaki, Takako1, Sumita, Yoshinori1, Agata, Hideki2, Kagami, 
Hideaki2, Tran, Simon3, Asahina, Izumi1

1Department of Regenerative Oral Surgery,, Nagasaki, Japan, 2Tissue 
engineering research group, Division of Molecular Therapy, The Institute of 
Medical Science, The University of Tokyo, Tokyo, Japan, 3Faculty of Dentistry, 
McGill University, Montreal, Quebec, Canada, Montreal, QC, Canada

Background: Several studies have reported effective cell culture 
conditions for the isolation and expansion of stem cells that reside 
in dental pulp and periodontal ligament tissues. A proportion of 
these stem cells are known to be derived from the cranial neural 
crest. There are also reports that hypoxic stimulation during culture 
influences the stem cell function and differentiation. Specifically, 
hypoxic stimulation was reported to promote the survival rate of 
neural crest cells, and induced pluripotent stem cell factors in cul-
tured dental pulp-derived cells. Therefore, this “hypoxic treatment” 
can contribute to isolating more stem cells or to induce the repro-
gramming of cells with a higher potential for growth and plasticity. 
However, little is known about the effect of hypoxic treatment on 
human periodontal ligament-derived cells (PDLCs). Objective: In 
this study, we investigated whether the surviving human PDLCs 
cultured under two hypoxic conditions acquired the high growth 
and plasticity potential. Methods: Human PDLCs were obtained 
from extracted teeth, digested with collagenase, and the isolated 
cells sub-cultured until passage 3 for experiments herein. PDLCs 
were then exposed to either hypoxic (O2<5%) or severe hypoxic/
anoxic (O2<0.1%) conditions in low glucose/serum-free media for 
6 or 24 hours. Surviving PDLCs were evaluated for the cell viability, 
alkaline phosphatase (ALP) activity, and gene/protein expressions 
to determine their stem cell characteristics. Furthermore, multi-lin-
eage differentiation assay was performed to assess their stemness. 
Results: The severe hypoxic/anoxic treatment (O2<0.1%) led to sig-
nificantly more cell deaths and reduced ALP levels, when compared 
with the hypoxic treatment (O2<5%). Expression of Stro-1, CD105 
and CD166 was increased in surviving PDLCs of the severe hypoxic 
treatment group. In particular, stem cell related-genes, such as 
nanog, oct4, p75 and bmi1, were up-regulated markedly in these 
surviving cells after 24 hours of severe hypoxic treatment. These 
data suggest that the transient hypoxic stimulation may influence 
stemness properties of cultured PDLCs. We are currently investigat-
ing the plasticity of these surviving cells in more details, and the 
usefulness of transient hypoxic stimulation for the expansion of 
stem cells in PDLCs culture.

Poster Board Number: T-2167

COMPARISON OF PROLIFERATION, EXPANSION 
AND DIFFERENTIATION INTO SKELETAL CELL 
LINEAGES OF BLASTAMA CELLS OF RABBIT PINNA 
AND MURINE BONE MARROW-DERIVED
Bordbar, Sima, Baghban Eslaminejad, Mohammad Reza
Royan Institute, Tehran, Iran, Islamic Republic of

Background and purpose: Regeneration could be considered as 
a new growth of cells similar to lost cells following an injury. This 
process could be studied in rabbit pinna in which an experimen-
tally-created hole regenerates by forming of a blastema. This tissue 
consists of a group of undifferentiated cells capable of dividing and 
differentiating into varying cell types in vivo. The exact nature of 
blastema cells is not well-known hence the purpose of the present 

study is to isolate and characterize these cells in terms of some 
well-known criteria for mesenchymal stem cells including colono-
genic activity and differentiation potential into skeletal cell lineages 
and compare this properties with Bone marrow mesenchymal 
stem cells. In this study culture requirement of the isolated cells 
also explored and compared between two kind of cells. Methodes: 
Blastema and MSC cells were collected from Five News land white 
male rabbit with 3-6 month ages and the culture was expanded. 
The isolated cells were then compared in terms of in vitro differen-
tiation capacity and some growth and proliferation properties such 
as colony forming assay, growth curve and concentrations of fetal 
bovine serum (FBS) at varying initiating cell density Results:Two 
kind of cells appeared to be able to differentiate into bone, carti-
lage and adipose cell lineage but Blastema cells were observed to 
be more proliferative than BM-cells. also at growth characteristics 
they are kind of cells with high proliferate and expansion than MSC 
and they have ability to form colonies and can expand with less 
FBS concentration in medium. Conclusions: Taken together it could 
be concluded that blastema from rabbit ear contains a population 
of fibroblastic cells much similar in characteristic to Bone marrow 
mesenchymal stem cells even housed MSCs with a relatively higher 
proliferation property than BM-derived MSCs and a typical tripo-
tent differentiation potential comparable with marrow MSCs, hence 
it would be as an appropriate source of MSCs for use in regenera-
tive medicine related studies

Poster Board Number: T-2168

DIFFERENTIAL IMMUNOSUPPRESSIVE 
PROPERTIES OF MOUSE MSCS ON TH1 CELLS
Fernández-Barriga, Ximena, Luz-Crawford, Patricia, Kurte, Mónica, 
Bravo-Alegría, Javiera, Fuentealba, Rodrigo A., Carrión, Flavio, 
Figueroa, Fernando
Laboratory of Celular and Molecular Immunology, Universidad de Los Andes, 
Santiago, Chile

In recent years, many authors have described that Mesenchymal 
Stem Cells (MSCs) are able to suppress the proliferation of T-
lymphocytes although the mechanism by which MSCs exert this 
effect is still unclear. The aim of our study was to determine if MSCs 
were able to suppress the proliferation and the differentiation of 
Th1 cells in vitro and to evaluate dependency on T-cell activation 
state, cell-to-cell contact and Tcell:MSCs ratios. Mesenchymal stem 
cells were obtained from mice bone marrow and characterized 
by their surface antigen expression pattern and their capability of 
multilineage differentiation. T-CD4+ cells were obtained from mice 
splenocytes and differentiated into Th1 cells. MSCs were added to 
Th1 cultures either at early (day 0) or late (day 2 and 4) time points 
in the presence or absence of a transwell system. After 6 days of 
co-culture, Th1 populations were measured by flow cytometry us-
ing intracellular IFN-gamma. We demonstrate that MSCs effectively 
suppress Th1 cells in spite of their activation state and T-cell:MSC ra-
tios. MSCs are able to diminish IFN-gamma secretion up to an 85% 
(p<0.5) when they are added early on cultures and 26% (p<0.5) 
when added at later time points. Previous reports have shown that 
MSCs IL6-/- are unable to suppress T cell activation and prolifera-
tion, therefore we investigated if this factor was responsible for Th1 
suppression. Surprisingly, and in contrast to what was observed on 
non-differentiated T-cell, MSCs IL-6-/- where also able to suppress 
Th1 cells. Importantly, the mechanisms used by MSCs to suppress 
different subtypes of T-cells are different since differentiated Th1 
cells are suppressed in the absence of IL-6 while non-differentiated 
T cells are not. Our findings suggest that the mechanisms of MSC-
mediated immune suppression are more complex and dynamic 
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than previously thought, which must be further explored due to 
the potential use of MSCs as a treatment for autoimmune diseases.

Poster Board Number: T-2169

TOWARD UNDERSTANDING THE BALANCE 
BETWEEN OSTEOBLASTOGENESIS AND 
ADIPOGENESIS IN BONE MARROW 
MICROENVIRONMENT .
Abdallah, Basem M .
Molecular Endocrinology, Odense University Hospital, Odense C, Denmark

The majority of conditions associated with bone loss, including 
osteoporosis were shown to be accompanied by increased marrow 
adiposity due to shifting in the balance between osteoblast and 
adipocyte differentiation of bone marrow skeletal stem cells (MSC). 
However, little is known about how the balance between osteo-
genesis and adipogenesis is regulated in the bone marrow micro-
environment. Recently, we proposed a novel molecular model for 
lineage fate determination of MSC that is regulated through the 
cross-talk between two unique populations of pre-committed 
osteoblasts (MSC-OB) and adipocytes (MSC-Adipo) rather than 
through changes in the differentiation pathway of multipotent MSC 
(Taipaleenmäki H, Abdallah BM . Exp Cell Res. 2011; S. Post, B.M. Ab-
dallah. Bone. 2008). Thus, we aimed in this study to identify novel 
secreted factors that mediating the cross-talk between osteoblasts 
and adipocytes in bone marrow. For that purpose, we used a com-
bination of microarray (GeneChip® MG430A 2.0 Array) and mass 
spectrometry-based proteomics (secretome) to identify secreted 
proteins by MSC-OB (only can differentiate into osteoblast) versus 
MSC-Adipo (only can differentiate into adipocyte). Transcriptome 
and secretome profiles of these two cell lines were compared using 
different criteria including bioinformatics, function annotation 
analysis, gene expression analysis and extensive literature survey. 
After excluding all previously studied factors in MSC differentiation, 
we identified 7 novel secreted proteins (three proteins by MSC-
Adipo and other 4 by MSC-Adipo). Studying the molecular function 
of these proteins in MSC cells revealed a selection of 3 secreted 
factors with the potential to control the commitment of MSC into 
either osteoblast or adipocyte lineage. In conclusion, cross-talk 
exists between different populations of pre-committed osteoblast 
and adipocyte cells in bone marrow to regulate differentiation of 
multipotent MSC through novel secreted factors.

Poster Board Number: T-2170

DIFFERENTIATION OF MOUSE UMBILICAL CORD 
DERIVED MESENCHYMAL STEM CELLS In vItro 
INTO HEPATOCYTE LIKE CELLS
Kharaghani, Sahar1, Parivar, Kazem2

1Biology, Islamic Azad University Tehran shomal branch, Tehran, Iran, Islamic 
Republic of, 2Biology, Islamic Azad University Science and Research Branch, 
Tehran, Iran, Islamic Republic of

Objective: The purpose of this study is to differentiate mesenchy-
mal stem cells into hepatocyte-like cells by adding liver extract on 
mesenchymal stem cells (MSCs), which manifest the morphology of 
hepatocyte cells. To prove this similarity, we use Periodic Acid-Schiff 
test. Methods: MSCs were isolated from NMRI mice on days 14-17 
and cultured in Dulbecco’s Modified Eagle Medium (DMEM) with 
10% FBS (Fetal Bovine Serum).We investigated the differentiation 
potential of mouse mesenchymal stem cells into hepatocytes in 
vitro by using liver extract every 4 days. We cultured mesenchymal 
stem cells without additional factors or late differential markers of 
hepatic development. Periodic Acid Schiff test was used to indicate 

this differentiation. Results: Our results have shown that mesenchy-
mal stem cells were changed to hepatocyte-like cells after 30-35 
days. These cells have polygonal morphology of hepatocyte-like 
cells with 1 or 2 obvious nuclei Periodic Acid -Schiff (PAS) test was 
used for detecting the amount of glycogen synthesis in differenti-
ated hepatocyte-like cells. The red colour confirmed this differ-
entiation. Conclusion: The proposed procedure for hepatocyte 
cells differentiation by using mesenchymal stem cells from mouse 
umbilical cord and diluted liver extract demonstrates that mouse 
mesenchymal stem cells can change to hepatocyte-like cells with 
liver extract treatment. Keywords: Mesenchymal Stem Cells (MSCs), 
in vitro, Differentiation, liver extract, Periodic Acid-Schiff, hepato-
cyte-like cells 1

Poster Board Number: T-2171

PROTEOMIC ANALYSIS OF INTEGRIN-ASSOCIATED 
COMPLEXES FROM MULTIPOTENT AND EARLY 
DIFFERENTIATED MESENCHYMAL STEM CELLS
Ajeian, Jila N ., Humphries, Jonathan D., Byron, Adam, Askari, Janet 
A., Millon-Fremillon, Angelique, Craig, Susan E., Kimber, Susan J., 
Humphries, Martin J.
Faculty of Life Scienes, University of Manchester, Manchester, United Kingdom

Stem cell differentiation is an important process in maintaining 
bone homeostasis. Bone marrow mesenchymal stem cells (MSCs) 
are multipotent cells with the potential to differentiate into adi-
pocytes and osteocytes and are responsible for maintaining bone 
homeostasis. It has been shown that a shift of MSC differentiation 
toward adipogenesis leads to reduced osteogenesis. The process 
that drives MSCs into an adipogenic versus an osteogenic lineage 
in the bone marrow is poorly understood. Numerous factors in 
the MSC microenvironment have been identified to be involved 
in MSC function, such as cell-extracellular matrix (ECM) adhesion, 
cell-cell interactions and soluble factors. Adhesion of cells to the 
ECM is mediated by integrin adhesion receptors. Following adhe-
sion, integrins cluster at the cell membrane, and protein complexes 
called focal adhesions (FAs) build up inside the cells. FA assembly is 
likely to induce signalling events in cells and affects cell fate. In this 
study, a proteomics-based system has been developed to isolate, 
identify and quantify integrin-associated complexes in undiffer-
entiated MSCs and MSCs induced to an adipocyte lineage (short-
term induction, 3 hours). The aim of this study was to compare 
the composition of FAs and the abundance of their components 
in these two cell lines to identify proteins that may be involved in 
MSC differentiation to an adipocyte lineage. MSCs were allowed 
to adhere to surfaces coated with defined ECM proteins. Following 
incubation, equal populations of MSCs were subjected to two dif-
ferent treatments for 3 hours: 1) the adipogenic induction medium; 
or 2) adipogenic maintenance medium (control). Ligand-induced 
integrin-associated complexes were stabilized using crosslinker. 
Cells were lysed, and isolated complexes were subjected to 
downstream proteomic analysis. Mass spectrometry (MS) analysis 
showed the enrichment of key proteins, such as integrin β1, inte-
grin α5, vinculin, talin, α-actinin-4, zyxin, tensin, filamins, kindlin-2, 
integrin-linked kinase (ILK) and the actin-binding proteins PDZ and 
LIM domain 1 and 7 (Pdlim1 and Pdlim7) in ECM-bound complexes 
from non-induced and induced MSCs compared to complexes 
isolated from a non-ECM ligand (control). These data were validated 
by immunoblotting. Furthermore, the comparison of spectral 
counts (used as a measure of protein abundance) between the 
integrin-associated complexes in non-induced and induced MSCs 
showed a remarkable difference in protein abundance in these 
two cell lines. These data demonstrate that integrin adhesion 
complexes can be isolated in a reproducible manner from non-
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induced and induced MSCs in a way suitable for MS analysis. They 
also indicate that the early induction of an undifferentiated cell 
line (MSCs) into a certain lineage (adipogenesis) increased the 
abundance of key FA proteins, specifically in integrin-associated 
complexes induced by ECM ligands. Future work will be directed 
towards obtaining further in-depth MS analyses, which, followed 
by bioinformatics evaluation, will implicate molecules involved in 
the integrin-mediated regulation of stem cell maintenance and 
differentiation in non-induced and induced MSCs.

Poster Board Number: T-2172

EVALUATING THE EFFICACY OF ENDOTHELIAL 
CELLS DIFFERENTIATED FROM ADIPOSE DERIVED 
MESENCHYMAL STEM CELLS FOR In vItro INTIMA 
CONSTRUCTION
Elcin, A . Eser1, Arslan, Y. Emre2, Elcin, Y. Murat2

1Ankara University Stem Cell Institute & Faculty of Science, TEBNL; Gazi Univ., 
GEF, Ankara, Turkey, 2Ankara University Stem Cell Institute & Faculty of Science, 
TEBNL, Ankara, Turkey

Adipose tissue is an attractive candidate to become a major stem 
cell source for regenerative medicine and tissue engineering ap-
plications. Adipose-derived mesenchymal stem cells (AdMSCs) 
possess multilineage differentiation potential. Differentiation into 
mesodermal cell types, i.e. into adipocytes, chondrocytes, osteo-
blasts, and myocytes has been shown in several studies. They also 
can be induced to differentiate into ecto and endodermal origin, 
e.g. hepatocytes, pancreatic islet cells, neural cells, epithelial cells, 
and endothelial cells (ECs). The objective of this study was to 
investigate the differentiation capacity of human (h) AdMSCs into 
vascular endothelial-like cells, and to evaluate the efficiency of their 
use for in vitro construction of a functional tunica intima layer into 
an engineered-vascular scaffold. Methods. hAdMSCs were isolated 
from human lipoaspirates, cultured, then immunophenotypi-
cally characterized by FACS and by their tri-lineage differentiation 
potential. Passages 4-6 were used in all experiments. AdMSCs were 
seeded on collagen type IV-coated surfaces and cultured for 7 and 
14 days in the EC-GM containing FGF2, VEGF, heparin, IGF-I, EGF, 
hydrocortisone, and ascorbic acid. hAdMSCs were also seeded 
inside a nanofibrous tubular polymer scaffold and differentiated 
into ECs either in static or flow conditions. As positive control, 
human internal mammary artery endothelial cells (hIMAECs) were 
isolated and expanded on bovine skin gelatin-coated tissue culture 
plates in EC proliferative medium (EC-PM); hAdMSCs cultured in 
standard medium without differentiation inducers served as the 
negative control in all experiments. To evaluate EC characteristics, 
immunohistochemistry studies were performed using antibodies 
against six EC-specific proteins. Additionally, acetylated-low density 
lipoprotein (ac-LDL) uptake and expression of endothelial cell nitric 
oxide synthase (eNOS) were determinated for endothelial cell func-
tion analysis. Results: Human AdMSCs had CD 90+, CD105+, CD73+, 
CD29+, CD44+, CD34-, CD45-, and CD133- immunophenotype and 
demonstrated tri-lineage differentiation potential. Immunohisto-
chemistry demonstrated that hAdMSCs on nanofibrous tubular 
construct differentiated into endothelial-like cells, and expressed 
CD31 (PECAM-1), CD34, von Willebrand factor (vWF), VE- cadherin 
(CD144), tie-2 and flk-1 (VEGFR2) at day 7. Overall, the expression 
levels of these endothelial specific proteins significantly increased 
after 14 days which were comparable with that of the hIMAECs. 
While the expressions of eNOS and ac-LDL uptake were found to be 
quite low in static culture, a positive influence was observed under 
in vitro biomimetic shear conditions. Conclusion. As the conclusion, 
human adipose mesenchymal stem cells can be differentiated into 
functional vascular endothelial-like cells inside a nanofibrous tubu-

lar scaffold under flow conditions that express EC-specific proteins. 
Findings support the notion that the tunica intima could be con-
structed in vitro using ECs derived from hAdMSCs. Currently, we are 
testing the possibility of increasing expression levels of eNOS and 
ac-LDL uptake by constructing a media layer containing smooth 
muscle cells in close contact with the neointima layer inside a a real 
time computer-controlled bioreactor system.

Poster Board Number: T-2173

ROLE OF POLYCOMB PROTEINS RING1A/B 
IN MAINTENANCE OF THE MESENCHYMAL 
STEM CELL NICHE AND REGULATION OF CELL 
DIFFERENTIATION
An, Zhengwen1, Lapthanasupkul, Puangwan1, Feng, Jifan1, 
Mantesso, Andrea1, Assem, Mona1, Horisawa, Yuki T.2, Vidal, Miguel3, 
Koseki, Haruhiko2, Miletich, Isabelle1, Sharpe, Paul T.1
1Craniofacial Development, King’s College London, London, United Kingdom, 
2RIKEN Research Center for Allergy and Immunology, Yokohama, Japan, 3Centro 
de Investigaciones Biologicas, Madrid, Spain

Adult mesenchymal stem cells (MSCs) provide a source for tissue 
growth and repair. Unlike human teeth, mouse incisors grow 
continuously, which is achieved by stem cells residing at their api-
cal end. Compared to the dental epithelial stem cell niche that is 
well characterized, little is known about the dental mesenchymal 
stem cell niche. We recently found polycomb repressive complex1 
(PRC1) Ring1a/b and their complex proteins strongly expressed in 
the mesenchymal area of the apical end of incisors during mouse 
incisor development. In Ring1a/b double knock-out (DKO) mice, we 
found a disruption of enamel and dentin formation in continuously 
growing incisors, and a dramatically reduced proliferation of the 
apical mesenchymal and cervical loop epithelium in comparison to 
Ring1a-/-;Ring1bfl/fl cre- incisors. The MSC marker, Thy1 is ex-
pressed in a small group of slow proliferating cells at the most api-
cal end of mouse incisors between the cervical loop epithelium and 
close to the Ring1a/b expression area. Genetic lineage tracing of 
these cells using Thy1-cre mice shows that they form all mesenchy-
mal cells of the growing tooth. Microarray analysis identifies down-
regulation of Wnt3a and Thy1 expression in Ring1a-/-;Ring1bcko/
cko mice, whereas MSC differentiation markers Bmp6, Pparg and 
Runx2 are up-regulated in the Ring1a/b DKO mice incisors. Our 
data shows that PRC1+ve cells are highly proliferative and located 
close to slowly proliferating Thy1+ve MSCs. This suggests that the 
PRC1+ve cells are transit amplifying cells and that PRC1 proteins 
are required not only for differentiation of these cells but also for a 
role for these cells on the MSCs.

Poster Board Number: T-2174

GLUTATHIONE DEPENDENT OSTEOGENIC 
DIFFERENTIATION OF SKIN MESENCHYMAL 
PROGENITORS OCCURS THROUGH MAPK 
SIGNALING
Forni, Maria Fernanda, Polizel, Laura, Sartori, Adriano, Halcsik, Erik, 
Bechara, Etelvino, Sogayar, Mari Cleide
Biochemistry, IQ-USP, Sao Paulo, Brazil

Mesenchymal stem cells (MSCs) are mesodermal precursors located 
at the dermis, capable of osteogenesis. Increased reactive oxygen 
species (ROS) levels have been implicated in delayed bone devel-
opment in mouse embryo and hFOB pre-osteoblasts, but little is 
known about the impact of ROS in stem cell osteogenic differentia-
tion. We induced murine skin MSCs to osteocyte differentiation 
for 7, 14 and 21 days (terminal differentiation) and in short periods 
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0.1, 0.5, 1, 2 6 and 24h (commitment). These cells were successfully 
differentiated, producing calcium/phosphate matrix (Alizarin-Red, 
Von-Kossa stain) and increased mRNA levels of alkaline-phospha-
tase, osteopontin and osterix. We then analyzed the contribution 
of the canonical and glutathione related antioxidant system along 
the differentiation through qRT-PCR, WB and enzymatic activity. 
The canonical antioxidant pathway apparently does not play an 
important role in this model, since no significant differences in the 
levels of catalase and Cu/ZnSOD were found, except for MnSOD 
(n=3, p≥0.05). For the glutathione-dependent system, we found 
increased levels of glutathione peroxidase isoforms and glutathi-
one reductase. In agreement with these data, the thioredoxin/
peroxiredoxin system is also upregulated (n=3, p≤0.001), and the 
balance between GSH/GSSG altered (HPLC), suggesting a role for 
the glutathione-dependent system in the differentiation process. 
We then set out to evaluate which pathways could perform this 
redox-regulated signaling. The kinases p38, ERK1/2 and JNK were 
differentially phosphorylated during commitment of differentia-
tion and displayed differential patterns when the differentiation 
was performed in the absence of GSH (depletion through BSO) or 
in a more reduced-versus-oxidized intracellular environment (DTT/
H2O2). Also, the expression of some of the glutathione-related 
enzymes was abrogated when these MAPKs were pharmacologi-
cally inhibited. In brief, the relative levels of GSH/GSSG and related 
antioxidant system are differentially regulated through a MAPK axis 
during skin MSC differentiation leading us to propose a central role 
for this thiol in the maintenance/commitment of stem cells during 
osteogenesis.

Poster Board Number: T-2175

IL1BETA IS A POTENTIAL STROMAL GROWTH 
FACTOR
Bigildeev, Alexey E ., Shipounova, Irina N., Drize, Nina J.
lab. Physiology of hematopoiesis, National Hematological Research Centre, 
Moscow, Russian Federation

Here we demonstrate, for the first time, the ability of IL1-beta - a 
well known proinflammatory cytokine, - to stimulate the develop-
ment of hematopoietic microenvironment in vivo. Mesenchymal 
stem cells (MSCs) are capable to transfer hematopoietic microenvi-
ronment. After implantation of femur bone marrow plug under the 
renal capsule of syngeneic recipients the ectopic hematopoietic 
foci are formed. Stromal cells in such foci derived from donor MSCs 
while hematopoietic cells have recipient’s origin. The size of the 
foci formed (estimated by nucleated cell number) is proportional 
to the femur equivalent transplanted. This can be used for semi-
quantitative determination of MSCs number. In this work we show 
that IL1-beta injections during ectopic foci formation lead to the 
enlargement of hematopoietic territory within such foci. Methods: 
The bone marrow plug was implanted under the renal capsule of 
syngeneic (C57Bl x CBA) F1 recipients. Six weeks later the ectopic 
foci of hematopoiesis were analyzed. IL1-beta have been injected in 
transplanted mice intraperitoneally and subcutaneously in dose 25, 
100, 200 and 400 pg per mouse once a day for the first 3 weeks (15 
injections totally) after implantation of bone marrow. Each group 
consisted of 6 transplants. The size of each focus was determined 6 
weeks after implantation by nucleated cell count and by weigh-
ing of bone shells. The concentration of IL1-beta in the serum of 
control and injected animals was determined by ELISA at the end 
of the experiment. Results: Experimental animals did not demon-
strate any signs of toxicity. The size of ectopic hematopoietic foci in 
control group was 6.5 ± 0.5∙10^6 cells while it was larger in every 
injected groups - 7.2 ± 0.8, 10.8 ± 0.5, 10.6, and 7.7 ± 1.2∙10^6 of 
nucleated cells for 25, 100, 200 and 400 pg of IL1-beta, respectively. 

In the group which was injected with 100 pg of IL1-beta the size 
of hematopoietic foci was 1.7 times larger than in control group 
and that was statistically significant (P = 0.001). Thus the effect was 
dose-dependent with the optimal dose of IL1-beta for stimulating 
hematopoietic environment being 100 pg. The weight of bone 
shells was 2.8 ± 0.1 mg for control group, 3.7 ± 0.1, 4.8 ± 0.1, 3.5 
and 2.3 ± 0.3 mg for each experimental group, respectively. These 
results demonstrate that injecting 100 pg of IL1-beta lead to the 
formation of larger foci of hematopoiesis with both higher amount 
of nucleated cells and larger bone shells. The actual size of hemato-
poietic territory may depend not only on the number of MSCs but 
also on more mature mesenchymal progenitor cells. These cells, as 
they differentiate, create new bone and stroma thus providing new 
niches for hematopoietic cells which seem to be analogous to the 
osteoblastic and vascular niches in the bone marrow. The results 
obtained indicate that IL1-beta possesses new unexpected proper-
ty - to stimulate the formation of hematopoietic microenvironment 
and bone tissue in vivo by presumably acting on mesenchymal 
progenitor cells while one can not exclude its effect on MSCs. Such 
novel stromal growth factor may be useful for treatment of several 
diseases affecting either hematopoietic microenvironment or bone 
defects. Properties of IL-1beta as stromal growth factor require fur-
ther detailed investigations. One of the most interesting questions 
is to determine target cells in the hierarchy of mesenchimal stem 
cells for this cytokine which is still obscure.

Poster Board Number: T-2176

DIABETES CAUSES ABNORMALITIES IN THE 
BONE MARROW NICHE BETWEEN OSTEOBLASTIC 
NICHE CELLS AND LONG-TERM RECONSTITUTING 
HEMATOPOIETIC STEM CELLS
Fujimiya, Mineko1, Chiba, Hironori2, Ataka, Koji1, Nagaishi, Kanna1

1Department of Anatomy, Sapporo Medical University, Sapporo, Japan, 
2Department of Orthopedic Surgery, Sapporo Medical University, Sapporo, 
Japan

Interaction between hematopoietic stem cells and bone marrow 
niche cells through chemokines and their receptors as well as cell 
adhesion molecules maintains the balance in hematopoietic stem 
cells (HSCs) between cell division/proliferation and quiescence. 
Although it is well accepted that diabetes induces functional ab-
normality in hematopoietic stem/progenitor cell mobilization and 
proliferation, the interaction between bone marrow niche cells and 
their partner long-term reconstituting HSCs (LT-HSCs) has not been 
investigated. Here we isolated osteoblastic niche cells (Lin− OPN+) 
and LT-HSCs (Lin− Sca-1+ c-Kit+ CD135− CD34−) from STZ-diabetic 
mice and examined the expression of molecules essential to 
maintain bone marrow niche functions. To mimic the microenviron-
ment in the bone marrow niche, we established in vitro co-culture 
between LT-HSCs and osteoblastic niche cells at normoglycemic 
or high glucose conditions. In diabetic mice osteoblastic niche 
cells and LT-HSCs were decreased in number, and expressions of 
N-cadherin and β-catenin on LT-HSCs as well as β1-integrin on os-
teoblastic niche cells were significantly reduced compared to non-
diabetic mice. Expressions of CXCL12 and angiopoietin-1 on the 
osteoblastic niche, and receptor tyrosine kinase Tie2 and receptor 
for Wnt signals LRP6 on LT-HSCs were significantly reduced in dia-
betic mice. In vitro co-culture experiment, osteoblastic niche cells 
derived from diabetic mice can lodge onto the bottom under high 
glucose condition, in the contrary those derived from nondiabetic 
mice can lodge onto the bottom under normal glucose condition. 
LT-HSCs were maintained in contact to osteoblastic niche cells and 
kept stemness for 7 days. Expressions of N-cadherin, β-catenin and 
Tie2 on LT-SHCs derived from nondiabetic mice were reduced when 



125

Detailed Program and Abstracts — Thursday, June 14

www.isscr.org/2012 Thursday Poster Book

exposed to diabetic osteoblastic niche cells. Conversely, reduced 
expression in these molecules on diabetic LT-HSCs was reversed 
into normal levels when exposed to nondiabetic osteoblastic niche 
cells in co-culture system. By these experiments we succeeded to 
reverse diabetes-induced abnormality in LT-HSCs by replacement 
of osteoblastic niche cells and this may provide the future perspec-
tives for treatment of diabetes-induced complications in hemato-
poietic cells.

Poster Board Number: T-2177

MIR-124 PROMOTES NEURONAL 
DIFFERENTIATION OF ADULT MESENCHYMAL 
STEM CELLS BY TARGETING THE ANTI-NEURAL 
REST/SCP1 PATHWAY AND SOX9
Brodie, Chaya1,2, Lee, Hae-Kung2, Kronfeld, Noam3, Finniss, Susan 
A.2, Cazacu, Simona2, Slavin, Shimon4, Xiang, Cunli2

1Dept. of Neurosurgery, Henry Ford Hospital, Detroit, MI, USA, and Hermelin 
Brain Tumor Center, Everard and Mina Goodman Faculty of Life Sciences, 
Bar-Ilan University, Ramat-Gan, Israel, 2Dept. of Neurosurgery, Henry Ford 
Hospital, Detroit, MI, USA, 3Hermelin Brain Tumor Center, Everard and Mina 
Goodman Faculty of Life Sciences, Bar-Ilan University, Ramat-Gan, Israel, 4The 
international center for Cell Therapy and Cancer Immunotherapy (CTCI), Tel 
Aviv, Israel

Adult mesenchymal stem cells (MSCs) isolated from the bone-
marrow and adipose tissue exhibit self-renewal and differentiation 
into multiple lineages including bone, cartilage and adipose cells. 
Recent studies suggest that these cells can also acquire neuronal 
phenotypes under certain growth conditions. MicroRNAs (miRs) 
are small non-coding RNAs that act as important post transcrip-
tional regulators by either inducing their target mRNA cleavage 
or by translational repression. Specific miRs have been implicated 
in various differentiation processes and in cell transformation and 
their ability to regulate large numbers of target genes implicate 
them as important regulators of stem cell differentiation. In this 
study we examined the role of the neuronal-related miR-124 in 
the neuronal differentiation of adult bone-marrow and adipose-
derived MSCs. miR-124 significantly decreased cell proliferation, 
induced a neuronal-like morphology and increased the expression 
of voltage-dependent sodium channels and the neuronal mark-
ers Tuj1 and NeuN. On further characterization, we found that the 
MSCs preferentially expressed tyrosine hydroxylase and additional 
dopaminergic markers. miR-124 decreased the expression of its 
potential targets, STAT3, CDK6, ROCK, Sox9, Jagged 1, PTBP1 and 
the phosphatase SCP1 which exhibits anti-neural function. miR-124 
directly targeted the Sox9 and SCP1- 3’ UTRs and overexpression 
of SCP1 and Sox9 partially abolished the proneuronal effect of 
miR-124 in the MSCs, suggesting that additional pathways may 
be involved in this effect. We conclude that miR124 promotes the 
neuronal differentiation of MSCs by targeting multiple signaling 
pathways and could be employed to generate a potential cellular 
source for cell replacement therapy in various neurodegenerative 
disorders.

Poster Board Number: T-2178

MICRORNA-145 REGULATES OSTEOGENIC 
LINEAGE DIFFERENTIATION BY TARGETING 
TRANSCRIPTION FACTOR CBFB
Fukuda, Toru1, Takeda, Shu1, Bando, Waka1, Inose, Hiroyuki2, Saito, 
Kuniaki1, Okawa, Atsushi2, Siomi, Haruhiko1, Itoh, Hiroshi1

1Keio University School of Medicine, Tokyo, Japan, 2Tokyo Medical and Dental 
University, Tokyo, Japan

Bone marrow derived mesenchymal stem cells are self-renewing 
multipotent cells that can differentiate along several lineages, 
including the osteoblast lineage, in response to diverse factors. 
Understanding the regulatory mechanism of osteoblast differentia-
tion is a prerequisite for treatment of bone loss diseases such as 
osteoporosis. MicroRNAs (miRNAs) are small non-coding RNAs that 
significantly inhibit the translation of target genes. miRNAs have 
emerged as important regulators in various developmental, physi-
ological and pathological conditions. Previous reports implicated 
some miRNAs in the differentiation of osteoblasts and osteoclasts. 
However, their importance in the regulation of osteogenic differen-
tiations remains to be elusive. In the present study, we screened for 
differentially expressed miRNAs during osteoblast differentiation 
of MC3T3-E1 cells and identified miR-145 as a potential regulator of 
osteogenesis. Overexpression of miR-145 in MC3T3-E1 cells inhibits 
ALP activity and osteoblast specific gene expression. To understand 
the molecular mechanisms that underlie the miR-145 mediated 
regulation, we searched for potential targets of miR-145 implicated 
in osteoblast differentiation using in silico analysis. Among the 
predicted targets, we identified core binding factor beta (Cbfb), 
a heterodimeric partner for Runt-related transcription factor 2 
(Runx2) in which the essential transcription factor in skeletal 
development by regulating osteoblast differentiation. To determine 
whether miR-145 inhibits Cbfb gene expression by binding to the 
predicted target site in the 3’-UTR, we used a luciferase reporter 
analysis. Co-transfection of Cbfb 3’-UTR containing reporter with 
miR-145 resulted in significantly decreased luciferase activity com-
pared with control. Furthermore, ectopic expression of miR-145 
down-regulated endogenous Cbfb mRNA and protein expression. 
Taken together, these results suggested that miR-145 regulates 
osteogenic differentiation at least in part by inhibiting the Cbfb 
expression. Our finding suggested that pharmacological inhibition 
of miR-145 may lead to the therapeutic strategy for bone degenera-
tive diseases such as osteoporosis.

Poster Board Number: T-2179

TAUROURSODEOXYCHOLIC ACID ATTENUATES 
ADIPOGENESIS OF ADIPOSE-DERIVED STROMAL 
CELLS BY DECREASING ENDOPLASMIC 
RETICULUM STRESS
Cha, Byung Hyun1, Ahn, Jong Chan1, Kim, Jin Soo1, Kim, Hee-
Chun2, Park, Sang Gyu1, Lee, Soo-Hong1

1Biomedical science, CHA univercity, Seoul, Korea, Republic of, 2Dept of 
Orthopaedics, CHA Bundang Medical Center, Seoul, Korea, Republic of

Human adipose-derived stromal cells (ASCs) are a heterogeneous 
group of multipotent progenitor cells that are able to differentiate 
into various types of cells such as adipocyte, chondrocyte, osteo-
blast etc. Therefore, it is critical to appropriately induce ASC differ-
entiation with high efficiency toward target cells. Tauroursodeoxy-
cholic acid (TUDCA) is a commercially available bile acid derivative 
to treat cholestatic liver disease and cholelithiasis. Recently, it has 
been reported that TUDCA not only has the ability to decrease 
endoplasmic recticulum (ER) stress, also plays a role as leptin-sensi-
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tizing agents in obese mice and human. In this study, we examined 
whether TUDCA affects adipogenic, chondrogenic and osteogenic 
differentiation of ASCs and then evaluated through RT-PCR, histo-
logical staining and so on. TUDCA treatment significantly decreased 
ER stress of ASCs resulting in decrease of adipogenic differentiation 
of ASCs. However, TUDCA treatment did not affect osteogenic and 
chondrogenic differentiation. Thus, TUDCA would be a useful in-
gredient for cartilage and bone tissue regeneration of stem cells by 
inhibiting adipogenic differentiation. Keywords: Tauroursodeoxy-
cholic acid, Adipose-derived stromal cells, endoplasmic reticulum 
stress, Adipogenic differentiation.

Poster Board Number: T-2180

EXPRESSION OF HOX GENES IN THE BONE 
MARROW DERIVED MESENCYHMAL STROMAL/
STEM CELLS FROM FANCONI ANEMIA PATIENTS 
CHANGES FOLLOWING BONE MARROW 
TRANSPLANTATION
Gunel-Ozcan, Aysen1, Ilgin, Cagnan1, Kuskonmaz, Baris Bulent2, 
Aerts-Kaya, Fatima1, Uckan-Cetinkaya, Duygu1

1Department of Stem Cell Sciences, Hacettepe University, Ankara, Turkey, 
2Department of Pediatrics, Hacettepe University, Ankara, Turkey

HOX transcription factors are encoded by thirty-nine genes clus-
tered in four different chromosomes in mammalian and designated 
as HoxA, HoxB, HoxC, HoxD. HOX code provides important intrinsic 
regulatory program for cell fate. Whether HOX code has a role as an 
extrinsic factor and how HOX code changes in hematopoetic niche 
in disease states are interests of our research group. In this study, 
we investigated HOXOME profile of bone marrow derived mesen-
chymal stromal cells (MSC) from Fanconi anemia patients before 
and after bone marrow transplantation. Fanconi anemia (FA) is a 
cancer predisposition disorder characterized by progressive bone 
marrow failure. Bone marrow derived mesenchymal stromal cells 
(MSC)from donors and FA patients (before and after transplanta-
tion) were expanded and characterized for their stromal cell surface 
markers and differentiation capacity to adipocytes and osteo-
blasts. HOXOME profile was determined by real-time RT-PCR using 
Taqman probes. Expression of Hox genes in the third passage of 
MSCs mostly showed decrease in FA patients comparing to donors. 
Among down-regulated genes, HoxA5, HoxA6 and HoxA10 were 
obtained to be rescued after the bone marrow transplantation.

Poster Board Number: T-2181

INDUCTION OF NEURAL PHENOTYPE IN 
EMBRYONIC STEM CELL-DERIVED MESENCHYMAL 
PROGENITORS BY RHOA-KINASE INHIBITION
Chang, Ya-Han1, Wang, Chih-Hsiang2, Yen, Men-Luh3, Yen, B. Linju1

1Institute of Cellular and System Medicine, National Health Research Institutes, 
Miaoli County, Taiwan, 2Department of Life Science, Institute of Biotechnology, 
National Tsing Hua University, Hsinchu County, Taiwan, 3Department of Primary 
Care Medicine & Department of Obstetrics/Gynecology, College of Medicine, 
National Taiwan University & Hospital, Taipei County, Taiwan

Current advances in stem cell biology have brought much hope for 
therapy of neuro-degenerative diseases. However, neural stem cells 
(NSCs) are rare adult stem cells, and the use of non-NSCs requires 
efficient and high-yielding lineage-specific differentiation prior to 
transplantation for efficacy. We report on the efficient differentia-
tion of embryonic stem cell-derived mesenchymal progenitors 
(EMPs) into a neural phenotype with use of Y-27632, a clinically 
compliant small molecular inhibitor of Rho kinase (ROCK). EMPs 
are a population of mesenchymal progenitors derived from human 
embryonic stem cells (hESCs) which are capable of multilineage dif-

ferentiation but do not form teratomas. These early mesenchymal 
progenitors are an ideal stem cell source since they are non-tumori-
genic and immunomodulatory¡Xsimilar to adult bone marrow mes-
enchymal stem cells¡Xbut do not easily senesce after in vitro culture, 
and are able to be regenerated indefinitely along from ESCs and 
other pluripotent stem cells including induced pluripotent stem 
cells. We treated EMPs with Y-27632 and investigated for differentia-
tion capacity and neural lineages by gene expression, and protein 
expression. Y-27632 induced EMPs into a neural-like morphology, 
with rapid development of cell extensions and processes within 24 
hours. Y-27632-treated EMPs express several neural lineage genes 
at the RNA and protein level, such as Nestin, MAP2, Tuj1 and GFAP. 
EMPs can differentiate into a neural phenotype via inhibition of 
RhoA/ROCK pathway by Y-27632. Further investigation of the detail 
mechanisms of neural differentiation is needed to improve the ef-
ficiency of differentiation for clinical therapeutic use.

Poster Board Number: T-2183

STEM CELL DIFFERENTIATION CAN BE DIRECTED 
BY SCAFFOLDS WITH ADHESIVE DOMAINS
Viswanathan, Priyalakshmi1, Chirasatitsin, Somyot2, Ngamkham, 
Kamolchanok3, Engler, Adam J.2, Battaglia, Giuseppe1

1The Krebs Institute and Department of Biomedical Science, The University of 
Sheffield, Sheffield, United Kingdom, 2Bioengineering, University of California, 
San Diego, La Jolla, CA, USA, 3Department of Biomedical Science, The University 
of Sheffield, Sheffield, United Kingdom

Human mesenchymal stem cell (hMSC) differentiation has been 
examined extensively in two dimensional environments, but most 
materials examined to date do not mimic the adhesive heterogene-
ity of native extracellular matrix; as such, it is unclear if the spatial 
arrangement and size of these adhesives regions play any role in 
guiding stem cell fate. Here, we report on a process where porous 
foams are fabricated by high internal phase emulsion (HIPE) tem-
plating using amphiphilic copolymers. The different copolymers 
assemble at the oil-water interface and undergo confined phase 
separation. This creates foams’ surface topology with nanoscopic 
domains of cell inert and active chemistries detected by the chemi-
cal force spectroscopy based on the atomic force microscopy. 
These results qualitatively resemble native matrix, and results show 
localized protein deposition in domains of active chemistry. hMSC 
adhesion then occurs through specific copolymer domains. Inter-
estingly, without the induction media, hMSCs are likely to express 
linage specification corresponding to these ‘patchy’ matrices, and 
their expression depends on stem cell origin: marrow-derived 
and mesenchymal progenitor cells exhibit fundamentally differ-
ent differentiation patterns, adipo- and osteo-genic, respectively. 
Together these data implicate adhesion as a complex regulator of 
cell fate.
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EVALUATION OF HEPATOGENIC DIFFERENTIATION 
POTENTIAL OF MENSTRUAL BLOOD DERIVED 
STEM CELLS
Khanjani, Sayeh1, Kazemnejad, Somaieh1, Khanmohammadi, 
Manijeh1, Sani Bakhtiary, Mahsa1, Torabi, Forough1, Amini, Nazila2, 
Zarnani, Amir Hassan3, Hayati Roudbari, Nasim4

1Reproductive Biotechnology Research Center, Avicenna Research Institute, 
ACECR, Tehran, Iran, Islamic Republic of, 2Monoclonal Antibody Research 
Center, Avicenna Research Institute, ACECR, Tehran, Iran, Islamic Republic of, 
3Nanobiotechnology Research Center, Avicenna Research Institute, ACECR, 
Tehran, Iran, Islamic Republic of, 4Islamic Azad University, Tehran, Iran, Islamic 
Republic of

Introduction: Recently, menstrual blood has been identified as 
an easily accessible and renewable stem cell source. However, 
the challenge remains to develop robust protocols to generate 
different lineages such as hepatocyte from MenSCs. In this study, 
hepatogenic differentiation capacity of menstrual blood derived 
stem cells (MenSCs) was investigated in presence of different 
combination of growth factors and cytokines. Methods: MenSCs 
were isolated of menstrual blood samples by discontinuous density 
gradient centrifugation and plastic adherence. After karyotypic 
and immunophenotypic analysis, differentiation ability of cultured 
cells into hepatocyte using three-stage methods developed by dif-
ferent combination of hepatocyte growth factor (HGF), oncostatin 
M (OSM), epidermal growth factor, basic fibroblast growth factor, 
insulin-like growth factor, dexamethasone and nicotinamide was 
evaluated. Results: Flow cytometric analysis illustrated that MenSCs 
can typically express CD29, CD44, CD73, CD105, OCT-4 and CD10 
while lacking CD34, CD38, CD133 and CD45. Immunofluorescence 
staining and enzyme-linked immunosorbent assay showed that 
unlike undifferentiated MenSCs, albumin accumulation and secre-
tion was significantly detectable in differentiated cells in different 
combination of growth factors and cytokines. However, positivity 
rate of albumin expression was dependent to concentration of HGF 
and OSM. The cytochemical observations were corroborated with 
the extent of mRNA expression of albumin and another hepatic 
specific markers such as cytokeratin-18, cytokeratin-19 and alpha-
fetoprotein evaluated by real-time PCR analysis. Conclusion: The 
evidence presented here introduces MenSCs as unique population 
cells with great differentiation ability into hepatocytes-like cells.

Poster Board Number: T-2185

A NOVEL BONE MARROW-DERIVED, VESSEL-
RESIDENT CALCIFYING PROGENITOR CELL 
POSSESSES BI-DIRECTIONAL (OSTEOBLASTIC/
OSTEOCLASTIC) DIFFERENTIATION POTENTIALS .
Cho, Hyun-Ju, Cho, Hyun-Jai, Lee, Ho-Jai, Song, Myung-Kang, Kim, 
Ju-Young, Kang, Jee-hoon, Hwang, In-Chang, Lee, Hae-Young, Koo, 
Bon-Kwon, Oh, Byung-Hee, Park, Young-Bae, Kim, Hyo-Soo
Dept of Internal Medicine, Seoul Nat’l Univ Hospital, Seoul, Korea, Republic of

Background: Vascular calcification is an advanced feature of 
atherosclerosis. But, currently no effective therapy is available. To 
modulate or even reverse the process of calcification, we aimed to 
identify calcifying progenitor cells and investigated calcifying/de-
calcifying potentials of these cells.  Methods and Results: Cells from 
aortas of mice were sorted into 4 groups using Sca-1 and PDGFRα 
markers. Sca-1+ (Sca-1+/PDGFRα+ and Sca-1+/PDGFRα-) progeni-
tor cells showed greater osteoblastic differentiation potentials than 
Sca-1- (Sca-1-/PDGFRα+ and Sca-1-/PDGFRα-) cells. Interestingly, 
among Sca-1+ progenitor populations, Sca-1+/PDGFRα- progenitor 

cells possess bi-directional differentiation potentials towards both 
osteoblastic and osteoclastic lineages, whereas Sca-1+/PDGFRα+ 
progenitor cells differentiate into the osteoblastic lineage uni-
directionally. When treated with PPARγ agonist, Sca-1+/PDGFRα- 
cells preferentially differentiated to osteoclasts. Sca-1+ calcifying 
progenitor cells in the artery originated from bone marrow (BM) 
and can be clonally expanded. Vessel-resident BM-derived Sca-1+ 
calcifying progenitor cells showed non-hematopoietic, mesenchy-
mal characteristics. In order to test their capability to modulate in 
vivo calcification, we next preformed two kinds of experiments, 
ectopic and atherosclerotic calcification. CT scoring revealed that 
Sca-1+ progenitor cells increased the volume and calcium score of 
ectopic calcification. But, Sca-1+/PDGFRα- cells when treated with 
PPARγ agonist decreased the bone formation. Systemic infusion 
of Sca-1+/PDGFRα- cells into Apoe-/- mice increased calcified 
atherosclerotic plaques. However, Sca-1+/PDGFRα- cells with PPARγ 
activation markedly deceased plaques, indicating bi-directional 
fate in vivo. Conclusions: These findings suggest that a subtype of 
BM-derived and vessel-resident progenitor cells offer a therapeutic 
target for the treatment of vascular calcification, and the PPARγ 
activation may be an option to reverse calcification

Poster Board Number: T-2186

CHONDROGENIC AND ADIPOGENIC 
DIFFERENTIATION POTENTIAL OF MENSTRUAL 
BLOOD- VERSUS BONE MARROW-DERIVED STEM 
CELLS
Khanmohammadi, Manijeh, Kazemnejad, Somaieh, Khanjani, 
Sayeh, Mohazzab, Arash, Edalatkhah, Haleh, Soltangharaee, Haleh, 
Akhondi, Mohammad Mehdi
Reproductive Biotechnology Research Center, Avicenna Research Institute, 
ACECR, Tehran, Iran, Islamic Republic of

Aim: Researchers discovered that menstrual blood is easily accessi-
ble, refreshing and inexpensive source of stem cells. The aim of this 
study was to investigate chondrogenic and adipogenic differentia-
tion potential of the menstrual blood derived stem cells (MenSCs) 
compared to that of bone marrow derived stem cells (BMSCs). 
Methods: MenSCs from menstrual blood and BMSCs from human 
bone marrow were separated under standard conditions in Ficoll 
gradient. After characterization of isolated cells, chondrogenic and 
adipogenic differentiation potential of MenSCs compared to that 
of BMSCs was evaluated by cytochemical staining and molecular 
experiments. Results: MenSCs were strongly positive for mesenchy-
mal and negative for hematopoietic stem cell markers in a similar 
manner to BMSCs. In contrary to BMSCs, MenSCs exhibited marked 
expression of OCT4 and higher proliferative capacity. Differenti-
ated MenSCs into chondrocytes in a similar pattern with BMSCs 
had strong immunoreactivity with monoclonal antibodiy against 
Collagen type 2 and accumulation of proteoglycan in differentiated 
MenSCs was comparable with that of differentiated BMSCs. How-
ever, the mRNA expression pattern of chondrogenic markers such 
as Collagen 2A1, Collagen 9A1 and SOX9 in MenSCs was different 
with that of BMSCs as judged by RT-PCR. Adipogenesis as judged 
by oil red O- staining was more pronounced in differentiated 
BMSCs compared to differentiated MenSCs. Conclusion: MenSCs 
are unique stem cell population with higher proliferation, compa-
rable chondrogenic and lower adipogenic differentiation ability 
compared to BMSCs. Much quantitative studies at molecular level 
will help us to find out the reason of obtained differences between 
MenSCs and BMSCs.
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IDENTIFICATION OF DJPIWIB TARGETS TO 
CLARIFY THE MOLECULAR FUNCTION OF DJPIWIB 
IN THE PLURIPOTENCY OF PLANARIAN ADULT 
SOMATIC PLURIPOTENT STEM CELLS
Kashima, Makoto1, Ishiko, Taisuke1, Siomi, Haruhiko2, Saito, 
Kuniaki2, Siomi, Mikiko C.2, Kawaguchi, Eri1, Nishimura, Osamu1, 
Yazawa, Shigenobu1, Shibata, Norito1, Agata, Kiyokazu1

1Kyoto university, Kyoto, Japan, 2Keio university, Tokyo, Japan

The freshwater planarian Dugesia japonica has high regenerative 
ability, by which it can regenerate complete individuals from even 
tiny fragments from almost all parts of its body. This ability depends 
on adult somatic pluripotent stem cells called “neoblasts”. Interest-
ingly, these stem cells have some morphological and molecular 
features similar to those of germ-line cells in other animals. For 
instance, neoblasts have cytoplasmic chromatoid bodies, which 
are electron-dense structures morphologically similar to germ-
line granules in other animals. Neoblasts express many genes 
homologous to genes encoding germ-line granule components 
in other organisms, especially RNA-binding proteins, such as cbc-1 
(a Me31B homolog), vasa and tudor. One of those genes, piwi, is 
predominantly expressed in the neoblasts in planarians. piwi was 
originally identified as a gene which was required for the mainte-
nance of germ-line stem cells in the ovary and testis in Drosophila. 
Generally, it is thought that Piwi proteins suppress transposable 
elements to protect the integrity of the genome by acting at the 
transcriptional level in the nucleus and/or the translational level in 
the cytoplasm by interacting with short non-coding RNA (piRNA) 
in sequence-specific manners. Therefore, determination of the 
sequences of piRNAs would help to identify candidate target genes 
of Piwi protein. In planarians, piwi genes have important roles in 
the maintenance and differentiation of the neoblasts. Especially, 
DjpiwiB(RNAi) animals show serious defects in their regeneration. 
However, the target genes of DjpiwiB and the molecular mecha-
nism of its function in pluripotency of the neoblasts remain unclear. 
In this research, we aimed to identify DjPiwiB targets to clarify the 
molecular function of DjpiwiB in the pluripotency of the neo-
blasts. Among the four DjPiwi proteins expressed in the neoblasts, 
only DjPiwiB protein was a nuclear-localized protein, which was 
observed in almost all cells. In DjpiwiB (RNAi) animals the DjPiwiB 
protein specifically disappeared from the nuclei of the neoblasts. 
Although the neoblasts in DjpiwiB (RNAi) animals could proliferate, 
they lost differentiative ability. These facts indicate that DjPiwiB 
protein has essential roles in the maintenance and/or exertion of 
the pluripotency of the neoblasts. To identify the targets of DjPiwiB, 
we performed immunoprecipitation using anti-DjPiwiB antibody 
and thereby obtained small (around 32 nt) DjPiwiB-interacting 
RNAs. Then we sequenced them using an Illumina sequencer and 
obtained 4,177,817 reads, which showed some typical features 
of piRNA. We focused on the piRNAs corresponding to our EST 
database, which were 5% of all piRNAs reads. About 34% of these 
piRNAs corresponded to transposable elements, for example, 
Polinton, Gypsy and Penelope, whose expression levels tended 
to be up-regulated in DjpiwiB (RNAi) animals, suggesting that the 
main targets of DjPiwiB might be transposable elements, and that 
DjPiwiB as well as nucleus-localized Piwi proteins in germ-line 
cells of other animals might suppress transposable elements at 
the transcriptional level in the nucleus to protect the integrity of 
the genome. Furthermore, we are now performing transcriptome 
analysis of DjpiwiB (RNAi) animals to identify additional targets of 
DjPiwiB which should be strongly suppressed in intact animals. 

Here, we will mainly discuss on target genes of PiwiB protein, which 
are predicted to influence the pluripotency of the neoblasts.

Chromatin in Stem Cells
Poster Board Number: T-2188

TRANSCRIPTIONAL CONTROL OF ADULT NEURAL 
STEM CELL QUIESCENCE
Hsieh, Jenny
Molecular Biology, UT Southwestern Medical Center, Dallas, TX, USA

The capacity to produce neurons throughout life with the demand 
of stem-cell maintenance is central to normal development and 
aging. How neural stem cell homeostatic processes in the adult 
mammalian brain are coordinated is not well understood. Errors in 
this process can disrupt mature neural circuits and cause defects 
that affect learning, olfaction and behavior. In our studies aimed 
at identifying novel regulators of neural stem cell self-renewal and 
differentiation, we focused on the transcription factor REST (Restric-
tive Element 1 Silencing Transcription factor), which mediates gene 
repression by recruiting histone deacetylases, demethylases and 
methyltransferases to cause epigenetic remodeling of chromatin 
architecture around the REST target genes. More than 1300 genes 
are confirmed REST targets; moreover, REST targets are highly 
enriched in neurons, consistent with the wide scope of REST’s influ-
ence. In recent work, we demonstrated that: 1) REST is expressed in 
adult neural stem/progenitors and downregulated in committed 
neuroblasts, 2) it is required cell-autonomously to prevent preco-
cious neuronal differentiation and maintain the adult neural stem 
cell pool, and 3) co-binding of REST and its effector proteins control 
the epigenetic chromatin landscape in adult neural stem cells. To 
gain mechanistic insight into how REST maintains the neural stem 
cell pool, we have developed an in vitro model of neural stem cell 
quiescence and found that REST is required to prevent prolifera-
tion and transition to the neuronal phenotype. These results 
suggest that studies of REST in our in vitro quiescence model could 
potential reveal the mechanism controlling adult neural stem cell 
quiescence and what triggers their transition to proliferative stages. 
Ongoing studies are aimed at identifying the downstream targets 
of REST that mediate quiescence and co-regulators of REST and 
elucidating their roles in quiescence.

Poster Board Number: T-2189

IDENTIFICATION OF USP16, A CHROMATIN 
REGULATOR ABLE TO ANTAGONIZE BMI-1 AND 
LIMIT MOUSE AND POSSIBLY HUMAN STEM CELL 
EXPANSION IN DOWN SYNDROME
Adorno, Maddalena1, Sikandar, Shaheen1, Kuo, Angera1, Ouadah, 
Youcef1, Qian, Dalong1, Sim, Sopheak1, Garner, Craig2, Reddy, 
Mohan3, Clarke, Michael1

1Stem Cell Institute, Stanford, CA, USA, 2Department of Psychiatry and 
Behavioral Sciences, Stanford, CA, USA, 3pediatric cardiac surgery at Packard 
Children’s Hospital, Stanford, CA, USA

Bmi-1 is one of the most important players in the maintenance of 
self-renewal of stem cells in many adult tissues, including brain, 
breast and bone marrow. Bmi1 has also been shown to be impor-
tant for the maintenance of cancer and cancer stem cells in many 
tumors. We identified a gene, USP16, expressed at low levels in 
normal hematopoietic stem cells, but highly expressed in non self-
renewing progenitor cells. USP16 is a chromatin regulator, able to 
remove ubiquitin moieties from histone H2A, antagonizing the ef-
fect of the Polycomb complex (that includes Bmi-1). We found that 
USP16 can antagonize the function of Bmi-1 in the bone marrow 
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and in mouse embryonic fribroblasts, by reactivating the expres-
sion of downstream genes with tumor-suppressor functions, such 
as p16INK or p19Arf. Expression of USP16 in mouse hematopoietic 
stem cells reduces the self-renewal ability of these cells. Interest-
ingly, the human USP16 gene is located on chromosome 21, and it 
is expressed at abnormal high levels in cells from Down Syndrome 
(DS) patients, presenting three copies (trisomy) of chromosome 21. 
In line with our expectations, bone marrow samples from human 
DS patients show a reduced number of hematopoietic stem cells. 
Moreover, DS mice models trisomic for USP16 (Ts65Dn) have stem 
cell defects in both the bone marrow and the breast. Conversely, 
another DS mouse model disomic for USP16 (Ts1cje) show a 
normal development of both stem cell compartments. Ts65Dn 
DS mice have reduced numbers of stem cells with reduced ability 
to proliferate in vitro and to engraft in vivo. The overexpression of 
USP16 in normal mice tissues mimic this effect. Since DS patients 
develop considerably less solid tumors than expected, we also 
hypothesize that USP16 is reducing the self-renewal potential not 
only of stem cells, but also of cancer stem cells, providing a protec-
tion from tumor development. Indeed, preliminary data show that 
USP16 overerexpression in human and mouse breast cancer mod-
els reduces tumor cell growth. Future studies are directed towards 
understanding the precise role of USP16 in cancer stem cells and its 
use as a possible therapeutic strategy.

Poster Board Number: T-2190

DISTINCT ROLES OF TET1 AND TET2 IN MOUSE 
EMBRYONIC STEM CELLS
Huang, Yun1, Wang, Xue1, Pape, Utz J.2, Pastor, William A.1, Tarmo, 
Äijö3, Wurm, Lukas Chaves1, Lister, Ryan4, Koh, Kian Peng5, Ecker, 
Joseph R,4, Lähdesmäki, Harri3, Peters, Bjoern1, Rao, Anjana1

1La Jolla Institute for Allergy and Immunology, La Jolla, CA, USA, 22Department 
of Biostatistics and Computational Biology, Dana-Farber Cancer Institute and 
Harvard School of Public Health, Boston, MA, USA, 3Department of Information 
and Computer Science, Aalto University School of Science and Technology, 
Helsinki, Finland, 4Genomic Analysis Laboratory, The Salk Institute for Biological 
Studies, La Jolla, CA, USA, 5Immune Disease Institute and Program in Cellular 
and Molecular Medicine, Harvard Medical School and Children’s Hospital 
Boston, Boston, MA, USA

The TET proteins (TET1, TET2 and TET3) constitute a new family of 
dioxygenases that utilize molecular oxygen and the cofactors Fe(II) 
and 2-oxoglutarate to oxidise 5mC to 5-hydroxymethylcytosine 
(5hmC) in DNA. The functions of these proteins have been inten-
sively investigated in mouse embryonic stem cells (mESC), which 
express Tet1 and Tet2 and contain high levels of 5hmC. The 5hmC 
and mRNA levels of Tet proteins are tightly controlled during mESC 
differentiation, with decreasing of 5hmC, downregulation of Tet1 
and Tet2 and upregulation of Tet3 mRNA respectively. Depletion of 
Tet1 in mESC skewed differentiation towards the trophectoderm 
lineage displayed by mESC; moreover Tet1 depletion resulted in 
decreased expression of the Nodal antagonist Lefty, thereby skew-
ing mESC differentiation toward mesendoderm both in culture and 
in teratoma assays. However, Tet1 depletion in mES cells resulted 
in only a partial loss of 5hmC. Tet2 mRNA is expressed at lower 
levels than Tet1 mRNA in mESC, and Tet2-depleted mESC show a 
different behavior in teratoma assays compared to Tet1-depleted 
mESC. We have examined gene expression and 5hmC distribution 
regulated by Tet1 and Tet2 in mESC, and find that these proteins 
have distinct roles. Tet2 regulates 5hmC at gene bodies of highly 
expressed genes, whereasTet1 regulates 5hmC at both gene bod-
ies and TSS. Genes with Tet1-regulated 5hmC at TSS tend to be 
expressed at lower levels and to be associated with bivalent marks 
and polycomb repression complex (PRC); whereas genes with Tet2-
regulated 5hmC at TSS are expressed at higher levels and show less 

overlap with bivalent marks and PRC. Moreover, Tet1 and Tet2 play 
distinct roles in regulating the splicing pathway. Together, these 
data suggest that Tet1 and Tet2 play different roles in mESC.

Poster Board Number: T-2191

PONTIN IS ESSENTIAL FOR MURINE 
HEMATOPOIETIC STEM CELL SURVIVAL
Bereshchenko, Oxana1, Mancini, Elena2, Luciani, Luisa2, Riccardi, 
Carlo1, Nerlov, Claus2

1Dept. of Clinical and Experimental Medicine, University of Perugia, Perugia, 
Italy, 2Mouse Biology Unit, EMBL, Monterotondo, Italy

Pontin is a highly conserved DNA helicase/ATPase, which is a 
component of several macromolecular complexes with functions 
that include DNA repair, telomere maintenance and tumor sup-
pression. While Pontin is known to be essential in yeast, fruit flies 
and frogs, its physiological role in mammalian organisms remains 
to be determined. We here find that Pontin is highly expressed in 
embryonic stem cells and hematopoietic tissues. Through germline 
inactivation of Ruvbl1, the gene encoding Pontin, we found it to 
be essential for early embryogenesis, as Ruvbl1 null embryos could 
not be recovered beyond the blastocyst stage, where proliferation 
of the pluripotent inner cell mass was impaired. Conditional abla-
tion of Ruvbl1 in hematopoietic tissues led to bone marrow failure. 
Competitive repopulation experiments showed that this included 
the loss of hematopoietic stem cells through apopotosis. Pontin is 
therefore essential for the function of both embryonic pluripotent 
cells and adult hematopoietic stem cells.

Poster Board Number: T-2192

EPIGENETIC SWITCH ON THE DIFFERENTIATION 
OF MOUSE VASCULAR ENDOTHELIAL CELLS
Kanki, Yasuharu1, Yamamizu, Kohei2, Yamashita, Jun K.2
1The University of Tokyo, Tokyo, Japan, 2Kyoto University, Kyoto, Japan

During the last decades, most studies of vascular development 
have consisted of gene knockout and knockdown studies using 
mice and zebrafish. Although these works led to the discoveries of 
some important factors in vascular development, they could not 
sufficiently identify the conditions required for vascular formation. 
To clarify the molecular and epigenetic mechanisms underlying 
vascular development, we have developed a novel embryonic stem 
(ES) cell differentiation system. Using this system, we can systemati-
cally induce vascular cells in vitro and dissect their differentiating 
processes in detail. 96 hours after induction of differentiation from 
mouse ES cells, Flk (VEGF, vascular endothelial cell growth factors, 
receptor 2) -positive mesoderm cells are sorted by MACS using anti-
Flk antibody. If these cells are stimulated by VEGF (50ng/ml), cells 
have commitment to endothelial cells (EC). On the other hand, cells 
differentiate to smooth muscle cells (SMC) without VEGF stimuli. 
To elucidate comprehensive gene expression profiles during EC or 
SMC differentiation, we performed sequential DNA microarray ex-
periments 6,12,24,48 hours after with or without VEGF stimulation. 
Then we statistically calculated each probe signal value about VEGF 
(+) / VEGF (-), then selected significantly expression genes at each 
time point. At a result, transcription factors (Gata2, Etv2, Sox18) 
were induced at early time points, cell-specific markers (Icam2, 
VE-Cadherin, Endomucin) were induced at late time points. For ex-
ample, Etv2 was early induced at 6h VEGF (+), then downregulated, 
which is consistent of previous reports. Other ets family protein, 
Fli1 was induced at 12h VEGF (+), Erg was induced at 48h VEGF (+). 
Our data have suggested that precise mechanisms of temporal 
and special different ets protein expressions might be necessary 
for EC differentiation. Next, in order to depict epigenetic landscape 
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about vascular development, we conducted ChIP-seq (Chromatin 
immunoprecipitation with next generation sequencing) using 
H3K4me3 and H3K27me3 specific antibodies. In general, H3K4me3 
marks represent active promoter regions or H3K27me3 marks 
represent repressive regions and bivalent (both positive H3K4me3 
and H3K27me3 marks) marks mean master transcription factors 
for differentiation. From ChIP-seq, we found out H3K4me3 have 
strongly correlation with gene expression profiles such as endothe-
lial specific genes. On the other hand, H3K27me3 disappeared after 
with or without VEGF stimulation. Moreover, we discovered some 
bivalent genes such as Etv2, Gata2, Sox18 which are upregulated 
at early time points and supposed to be candidates for master 
regulators of EC differentiation. These findings have suggested that 
determination of cell fate is based on not only master transcription 
factors but also epigenetic histone modifications. Overall, we have 
demonstrated EC specific epigenetic switch on the differentiation 
from mouse embryonic stem cells.

Poster Board Number: T-2193

SET NUCLEAR ONCOGENE IS ESSENTIAL 
FOR MOUSE EMBRYONIC STEM CELL 
DIFFERENTIATION
Edupuganti, Raghu Ram, Meshorer, Eran
Dept. of Genetics, The Hebrew University of Jerusalem, Jerusalem, Israel

Embryonic stem cells (ESCs) are unique in their ability to self-renew 
and differentiate into all cell types of the organism. A core set of 
transcription factors in concert with chromatin regulators main-
tains the “stem cell state”. However this list is not exhaustive and 
our knowledge about proteins that play important roles in ESCs 
biology is still limited. To identify novel regulators involved in stem 
cell maintenance and differentiation, we performed a screen for 
proteins that are specifically down-regulated during early stages of 
ES cell differentiation. To this end, we created a library of ESC clones 
using a gene-tagging approach, with each clone expressing a YFP 
tagged protein under the control of its own endogenous pro-
moter. Retinoic acid (RA) induced differentiation of gene-tagged 
clones was used as a model system in combination with time-lapse 
imaging to measure changes in protein levels that are significantly 
decreased during differentiation. Using this approach, we identi-
fied candidate genes and systematically investigated their role in 
ESC function. One of the candidates we identified is SET nuclear 
oncogene (SET), a multifunctional linker histone chaperone. SET 
has been implicated in a wide array of cellular processes including 
histone acetylation, DNA replication and cell cycle regulation. Here 
we show a novel role for SET as a repressor of developmental genes 
in ESCs. By using various biochemical and genetic methods, we 
show that SET is essential for active proliferation and differentia-
tion of ESCs. Interestingly, SET function is isoform specific. During 
differentiation, SET isoform-α levels decline rapidly with concomi-
tant increase in the levels of isoform-β. Hence, SET joins the league 
of recently identified proteins with alternative functional isoforms 
in ESCs and differentiated cells. Microarray analysis revealed that 
expression of important pluripotency markers was not efficiently 
silenced in SET knockdown cells upon differentiation. We further 
show that SET is required for proper differentiation of ESCs. Knock-
down of SET in ESCs results in upregulation of mesodermal lineage 
genes, indicating that SET acts as a mesodermal repressor in ESCs. 
Furthermore, SET depleted ESCs fail to differentiate into neuronal 
lineage upon induction with RA, suggesting a role in facilitating 
ectodermal differentiation. Taken together, our data identify a novel 
chromatin regulator of differentiation in ESCs.

Poster Board Number: T-2194

GLOBAL ANALYSIS OF HIGHER-ORDER 
CHROMATIN STRUCTURE IN PLURIPOTENT STEM 
CELLS
Ikeda, Hiroki, Sone, Masamitsu, Yamanaka, Shinya, Yamamoto, 
Takuya
Reprogramming Science, Center for iPS Cell Research and Application, Kyoto 
University, Kyoto, Japan

Global analysis of histone modifications and electron micro-
scopic observations have shown that induced pluripotent stem 
cells (iPSCs) and embryonic stem cells (ESCs) have a more open 
( euchromatic ) chromatin structure than somatic cells. This fact 
indicates that the reprogramming process involves dynamic 
changes of chromatin structures. However, it remains unclear how 
chromatin conformation affects the pluripotency. Here, we report 
the characterization of chromatin interactions in pluripotent stem 
cells. First, we investigated the differences in chromatin interactions 
among mouse embryonic fibroblasts (MEFs), mouse iPSCs and 
mouse embryonic stem cells (ESCs) by the chromosome conforma-
tion capture (3C), which can detect chromatin loci in close physical 
proximity. As a result, the interactions between Nanog promoter 
region and its upstream regions occurred at higher frequencies 
in mouse ESCs and iPSCs than in MEFs. The different interactions 
were also observed between human dermal fibroblasts (HDFs) 
and human iPSCs. These results were consistent with a previous 
report showing that the chromatin interaction at the Nanog locus 
in ESCs is dependent on Oct4. Next, we performed the Hi-C, which 
can determine the genome-wide interactions of chromatins by 
combining the 3C method with massively parallel sequencing. We 
identified several different intrachromosomal interactions between 
MEFs and mouse pluripotent stem cells. In both mouse pluripo-
tent stem cells and MEFs, the probability of the intrachromosomal 
interaction was higher than that of interchromosomal interactions. 
In addition, we found that the mouse ESCs and iPSCs had more 
diverse interchromosomal interactions than MEFs. These findings 
suggested that the chromatin interactions in somatic cells are 
dynamically changed during reprogramming process. This study 
will provide new insights into the molecular basis underlying the 
iPSCs generation.

Poster Board Number: T-2195

INTEGRATED ANALYSIS OF LNCRNA-CHROMATIN 
INTERACTION
Chu, Ci, Qu, Kun, Chang, Howard
Stanford University, Stanford, CA, USA

Long noncoding RNAs (lncRNAs) are key regulators of chromatin 
state, yet the nature and sites of RNA-chromatin interaction are 
mostly unknown. Furthermore, the full cast of lncRNA chromatin 
regulators remains to be defined. Here we introduce an integrated 
analysis pipeline that consists of two techniques: Chromatin RNA-IP 
(ChRIP) and Chromatin Isolation by RNA Purification (ChIRP). While 
the former technique allows us to systematically discover all ln-
cRNAs stably associated with the chromatin and likely serving regu-
latory roles, the latter identifies their binding sites on the genome. 
Using this pipeline, we have found more than 20 stably expressed 
chromatin-associated lncRNAs in primary human fibroblast, includ-
ing well-documented examples such as XIST and KCNQ1OT1. The 
chromatin content is significantly enriched in lncRNAs. In addition, 
the genomic binding sites of three well-characterized lncRNAs, 
roX2, TERC and HOTAIR have also been enumerated, which pro-
vided critical insights into their mechanisms of action. The ChRIP-
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ChIRP pipeline is a powerful tool that allows us to probe into the 
dark matter of the genome.

Poster Board Number: T-2196

ROLES OF PHC2 POLYMERIZATION IN POLYCOMB 
REPRESSIVE FUNCTIONS
Isono, Kyoichi1, Endo, Takaho2, Yamada, Daisuke1, Koseki, Haruhiko1

1RCAI, RIKEN, Yokohama, Japan, 2BASE, RIKEN, Yokohama, Japan

Polycomb group (PcG) proteins mediate heritable but reversible 
silencing of developmental regulator genes by modifying their 
chromatin configuration. Accumulating evidence documents a role 
for PcG proteins in regulating higher order chromatin structures, 
but the mechanisms and impact of such structures on transcrip-
tional regulation remain obscure. In this study, we identified PcG 
bodies in mouse primary fibroblasts as distinct foci, at which PRC1 
and H3K27me3 are colocalized and canonical PcG target genes are 
condensed. We found that PcG body formation requires Phc2-SAM 
polymerization, which critically contributes to condensation and 
repression of PcG target genes. We further show that Phc2-SAM 
polymerization limits the dynamic nature of PRC1, and thereby 
promotes stable association of PRC1 with PcG target genes. Our 
findings suggest a novel model by which SAM polymerization 
of Phc2 modulates the structural organization of PcG complexes 
to enable robust yet reversible PcG-mediated repression during 
development.

Poster Board Number: T-2197

ROLE OF RING1A/B-MEDIATED HISTONE H2A 
UBIQUITINATION IN EMBRYONIC AND EPIBLAST 
STEM CELLS
Endoh, Mitsuhiro1, Endo, Takaho2, Isono, Kyo-ichi1, Koseki, 
Haruhiko1

1Developmental Genetics, RIKEN Research Center for Allergy and Immunology, 
Yokohama, Japan, 2RIKEN Bioinformatics and System Engineering Division, 
Yokohama, Japan

Two distinct Polycomb complexes, PRC1 and PRC2, collaborate 
to maintain epigenetic repression of key developmental loci in 
embryonic stem cells (ESCs). PRC1 and PRC2 have histone modi-
fying activities, catalyzing mono-ubiquitination of histone H2A 
(H2AK119u1) and trimethylation of H3 lysine 27 (H3K27me3) 
respectively. Compared to H3K27me3, localization and role of 
H2AK119ub1 is not fully understood. Here we present genome-
wide H2AK119u1 maps in ESCs and identify a group of genes at 
which H2AK119u1 is deposited in a Ring1A/B, core PRC1 compo-
nents, -dependent manner. These genes are a distinctive subset of 
genes with H3K27me3 enrichment and are the central targets of 
Polycomb silencing that are required to maintain ESC identity. We 
further show that the H2A ubiquitination activity of Ring1 is dis-
pensable for its target binding and its activity to compact chroma-
tin at Hox loci, but is indispensable for efficient repression of target 
genes and thereby ESC maintenance. The Ring1 ubiquitination 
activity is also indispensable for the maintenance of epiblast stem 
cells (EpiSCs). These data demonstrate that H2A ubiquitination is 
an essential step for PRC1-dependent repression of genes that are 
crucial for the maintenance of ESC and EpiSC identities.

Poster Board Number: T-2198

EXOGENOUS DIRECT DELIVERY OF COACTIVATOR-
ASSOCIATED ARGININE METHYLTRANSFERASE 
1 (CARM1) PROTEIN USING CELL-PENETRATING 
PEPTIDE (CPP) TRANSIENTLY ENHANCES THE 
PLURIPOTENCY-RELATED GENES BY HISTONE 
MODIFICATION
Jo, Junghyun, Song, Haengseok, Seol, Dong-Won, Lee, Soo-Hong, 
Lee, Dong Ryul, Lee, Dong Ryul
Biomedical Science, CHA University, Seoul, Korea, Republic of

Introduction: Human mesenchymal stem cells (hMSCs) have been 
considered as a useful resource for cell therapies in clinical trials, 
but they have a major drawback with respect to limited potentials 
in proliferation and differentiation. For therapeutic applications of 
hMSCs, it recently suggests that epigenetic modifications, such as 
DNA methylation and histone modification, can change the prop-
erty of stem cells or progenitor cells as a brief regulation on the 
gene expression patterns of the cells. Many researchers introduced 
the gene transfer method to change effectively the epigenetic 
modification. But genetic manipulation may cause fatal risks and 
genetic mutations, which limits clinical applications. In this study, 
we used bio-friendly protein direct delivery method, which can 
avoid side effects that come with any genomic manipulation of 
hMSCs, and transiently alter the regulation on the gene expression 
patterns. To deliver effectively into hMSCs, we used CPP conjugated 
to N-terminal of CARM1 protein that is known to up-regulate the 
pluripotency-related genes by chromatin remodeling through his-
tone arginine methylation. Our results provide an alternative and 
safe strategy for the changing of epigenetic modification of hMSCs 
that can be used to facilitate cell therapeutic applications Materi-
als and Methods: Production of the CPP (R7)-CARM1 protein were 
performed by cloning using pET protein expression vector, and it 
was purified through 6x His-taq conjugated in C-terminal. This CPP-
CARM1 was treated to cultured bone marrow (BM)-, adipose (AD)-
hMSCs. The existence of CPP-CARM1 in the nuclei was analyzed 
by immunocytochemistry using anti-6x His-taq antibody. Also, we 
performed immunocytochemistry and Western blot analysis using 
anti-Histone H3 asymmetric dimethyl R17 (H3R17di-me) antibody 
to confirm functional activity of CPP-CARM1. For genome-wide 
gene expression profiling, microarray was performed, and up-reg-
ulation of the pluripotency related genes were inspected by ChIP. 
Results: CPP-CARM1 was localized in both cytoplasm and nuclei of 
hMSCs after 6hr of protein treatment and remained in nuclei only at 
12 hr. In groups treated with CPP-CARM1, di-methylation of histone 
H3R17 were more increased, compared to control group, and the 
higher levels of methylation were maintained at 12hr and 24hr after 
treatment. Thus we suggest that the CARM1 protein delivered by 
the CPP system is biologically active in hMSCs. Genome-wide gene 
expression profiling supported that delivered CPP-CARM1 protein 
can cause chromatin remodeling through histone methylation. 
ChIP assay showed that hMSCs treated with CPP-CARM1 overex-
pressed the pluripotency related genes promoter, such as OCT4, 
NANOG, and SOX2. Conclusion: We established a direct delivery 
system of CARM1 protein using cell-penetrating peptide (R7), and 
resulted in successful delivery into the nuclei of hMSC. Our results 
suggest that CPP-CARM1 can alter the global gene expression pat-
tern of hMSCs by histon modification, and especially up-regulate 
the pluripotency related genes. Therefore this system using CPP is a 
useful tool for exogenous protein delivery in clinical applications of 
cell-based therapy.
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GENE REGULATION BY POLYCOMB GROUP 
PROTEINS IN THE NEOCORTICAL NEURAL 
PRECURSOR CELLS
Hirabayashi, Yusuke1, Morimoto-Suzki, Nao1, Tsuboi, Masafumi1, 
Koseki, Haruhiko2, Gotoh, Yukiko1

1Institute of Molecular and Cellular Biosciences, University of Tokyo, Tokyo, 
Japan, 2RIKEN Center for Allergy and Immunology, Kanagawa, Japan

During neocortical development, neural precursor cells (NPCs, or 
neural stem cells) produce various types of neurons and glial cells 
in a sequential manner. Although the timing of the fate switch dur-
ing this sequential process is critical for determining the number of 
each cell type, the mechanisms are not fully understood. We have 
previously shown that the polycomb group complex (PcG) restricts 
neurogenic competence of NPCs and promotes the transition of 
NPC fate from neurogenic to astrogliogenic. We also found that the 
level of histone H3K27trimethylation (H3K27me3) increases at the 
promoter of the proneural gene neurogenin 1 over time during de-
velopment and that inactivation of PcG by knockout of the Ring1B 
or Ezh2 gene in the late stage of neocortical development resulted 
in the increase of ngn1 expression. In the present study, we carried 
out a genome-wide analysis of H3K27me3 and gene expression in 
different stages of NPCs during the course of neocortical develop-
ment. Comparison of H3K27me3 levels and gene expression levels 
among these different stages of NPCs revealed that PcG regulates a 
specific subset of neuronal differentiation-related genes. Based on 
these studies, we will discuss PcG mediated gene regulation during 
development, in relation to the regulation of RNA polymerase II.

Poster Board Number: T-2200

IDENTIFICATION OF A NOVEL INTRONIC 
ENHANCER RESPONSIBLE FOR THE 
TRANSCRIPTIONAL REGULATION OF MUSASHI1 
IN NEURAL STEM/PROGENITOR CELLS
Kawase, Satoshi1, Imai, Takao1, Hara, Chikako Miyauchi1, Yaguchi, 
Kunio2, Itohara, Shigeyoshi3, Miyawaki, Atsushi4, Okano, Hideyuki1
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2Laboratory for Behavioral Genetics, BSI, RIKEN, Tokyo, Japan, 3BSI, RIKEN, 
Laboratory for Behavioral Genetics, Tokyo, Japan, 4BSI, RIKEN, Laboratory for 
Cell Function Dynamics, Tokyo, Japan

Abstract: The specific genetic regulation of neural primordial cell 
determination is of great interest in stem cell biology. The Musashi1 
(Msi1) protein, which belongs to an evolutionarily conserved family 
of RNA-binding proteins, is a marker for neural stem/progenitor 
cells (NS/PCs) in the embryonic and post-natal central nervous sys-
tem (CNS). Msi1 regulates the translation of its downstream targets, 
including m-Numb and p21 mRNAs. In vitro experiments using 
knockout mice have shown that Msi1 and its isoform Musashi2 
(Msi2) keep NS/PCs in an undifferentiated and proliferative state. 
Msi1 is expressed not only in NS/PCs, but also in other somatic stem 
cells and in tumours. However, the mechanisms regulating Msi1 
expression are not yet clear. Results: To identify the DNA region 
affecting Msi1 transcription, we inserted the fusion gene ffLuc, 
comprised of the fluorescent Venus protein and firefly Luciferase, 
at the translation initiation site of the mouse Msi1 gene locus 
contained in a 184-kb bacterial artificial chromosome (BAC). By 
introducing deletions into the BAC reporter gene and conducting 
further reporter experiments using a minimized enhancer region 
determined from H3K4me1 marked site and p300 binding site, we 
identified a region, “D5E2,” that is responsible for Msi1 transcription 
in NS/PCs. Conclusions: A regulatory element for Msi1 transcription 

in NS/PCs is located in the sixth intron of the Msi1 gene. The 595-bp 
D5E2 intronic enhancer can transactivate Msi1 gene expression in 
CNS with cell-type specificity markedly similar to the endogenous 
Msi1 expression patterns.

Mesenchymal Cell Lineage Analysis
Poster Board Number: T-2201

IDENTIFICATION OF A PREDICTIVE MOLECULAR 
SIGNATURE FOR ex vIvo MIGRATION OF HUMAN 
MESENCHYMAL STROMAL CELLS
Andersen, Rikke K ., Zaher, Walid, Larsen, Kenneth H., Kassem, 
Moustapha, Abdallah, Basem
Endocrine Research Laboratory (KMEB), Department of Endocrinology and 
Metabolism, Odense University Hospital, Odense C, Denmark

Bone marrow-derived mesenchymal stromal cells (MSC) are prom-
ising candidate cells in regenerative therapies as they are easily 
obtained, have the potential to differentiate into several cell types, 
and show immunomodulatory properties. However, previous 
studies have demonstrated that human MSC exhibit poor homing 
capacity to bone following i.v. infusion, possibly due to the hetero-
geneity within a MSC population, constituting cells with different 
ability for homing. We have recently studied the cellular heteroge-
neity of MSC in relation to bone forming ability by isolating several 
single MSC cell clones based on their ectopic in vivo high- (HBF) 
and low bone-forming (LBF) capacity. To investigate whether MSC 
clones would also maintain a predictive molecular signature for 
better migration and engraftment in vivo, we performed Illumina®-
based microarray analysis comparing three HBF versus three LBF 
clones. Among 746 differentially up-regulated genes (p value < 
0.01, 1.5-fold cut off), around 14 percent of genes were annotated 
as potentially involved in stem cell homing (chemoattraction, adhe-
sion, migration), including chemokine (C-C motif ) ligand 8 (CCL8), 
CCL13, chemokine (C-X-C motif ) ligand 16 (CXCL16), CXC receptor 
7, insulin-like growth factor receptor (IGFR), alpha 1 integrin, inter-
leukin 8, vascular cell adhesion molecule 1, stromal cell-derived fac-
tor 1 (SDF1), platelet-derived growth factor receptor (PDGFR) A and 
B, and several members of the tumor necrosis factor super family. 
In consistence with this molecular signature, HBF-clones showed 
significant in vitro transwell migration toward SDF1, IGF1, and 
PDGFbb as compared to LBF-clones (116.2±12.1% vs 101.2±1.9%; 
124.9±8.6% vs 106.4±3.5%; 160.8±8.1 vs 139.0±5.2%, respectively). 
In conclusion, our data demonstrated the existence of cellular 
heterogeneity in relation to the migration ability of human bone 
marrow derived MSC and a positive correlation between respon-
siveness towards chemoattractants and bone forming capacity. 
Furthermore, we identified a predictive molecular phenotype that 
may enable isolation of MSC sub-populations with high bone hom-
ing capacity suitable for bone regeneration.

Poster Board Number: T-2202

THE HUMAN MESENCHYMAL STEM CELLS 
DERIVED INDUCED PLURIPOTENT STEM CELLS 
MAY BE A PROMISING CELL SOURCE FOR 
ALLOGENEIC IPSCS TRANSPLANTATION THERAPY
Ge, Xiaohu1, Kim, Paul.J1, Wang, I-Ning E.1, Sebastiano, Vittorio2, 
Reijo-Pera, Renee2, Yang, Phillip C.1
1Division of cardiovacular medicine, Stanford university, Stanford, CA, USA, 
2Institute for Stem Cell Biology & Regenerative Medicine, Stanford university, 
Stanford, CA, USA

Background: Placental tissue is readily available, easily procured 
without invasive procedures, and does not elicit ethical debate. 
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Human amniotic mesenchymal stem cells (hAMSCs) are isolated 
from amniotic membrane underlying the chorion of placental. The 
hAMSCs demonstrated immunomodulatory properties known to 
suppress host immune responses. As reported in several studies, 
hAMSCs’ immunosuppressive effects were confirmed with positive 
findings for CD59 and HLA-G. Soluble HLA-G molecules produced 
by the placenta induced apoptosis of activated CD8+ T-cells and 
inhibited CD4+ T-cell proliferation. CD59, a complement regulatory 
protein, prevented complement-mediated cell damage through 
inhibition of the complement membrane attack complex. Im-
munologic reaction is a critical issue in stem cell-based therapy 
when using non-matched stem cell therapy. To address this issue, 
the immune characteristics of hAMSCs and iPSCs derived from 
hAMSCs (MiPSCs) were investigated in vivo and in vitro in this study. 
Method and Results: hAMSCs were isolated from human placentas 
obtained from healthy subjects at the Stanford University Medical 
Center, Stanford, CA. This population of hAMSCs demonstrated 
high expression of HLA-G and CD59 by immunohistology and 
RT-PCR assays. A single polycistronic lentivirus was introduced into 
hAMSCs to generate MiPSCs. The MiPSCs also expressed high level 
of HLA-G and CD59 by immunohistology and RT-PCR assays. The 
immunological property characterized by CD59 +, HLA-G + may 
suggest that the MiPSCs retain the immunosuppressive proper-
ties of the hAMSCs. In in vitro study, the leukocyte-mediated 
cytotoxicity experiments revealed that MiPSCs and hAMSCs both 
inhibited the immune rejection of leukocytes in vitro. To investigate 
the post-transplantation survival in vivo, the mESCs, hAMSCs and 
MiPSCs with luciferase reporter gene were injected into hind limbs 
of immunocompetent SVJ mice. The in vivo study demonstrated 
robust BLI survival signal by the luciferase-transduced mESCs and 
hAMSCs at week 1, whereas MiPSCs didn’t survive in the SVJ mouse. 
Conclusions: The generation of induced pluripotent cells (iPSCs) 
from differentiated adult cells has vast therapeutic implications 
in regenerative medicine, then which is hampered by immune 
rejection of post-transplantation. Our data revealed that hAMSCs 
were able to be survival in immunocompetent SVJ mice, which sug-
gested HLA-G and CD59 might play an important role in immuno-
suppressive effects. Although the hAMSCs derived MiPSCs didn’t 
show the survival signals in vivo as well as hAMSCs, MiPSCs retained 
the unique immune properties of hAMSCs and inhibited immune 
rejection in vitro that both have been verified in our study. The rea-
sons of poor survival of MiPSCs are not clear, but one of which may 
be due to changes of immune profiles of MiPSCs in differentiation 
process. This represents a major challenge for iPSCs transplantation 
therapy, which may be addressed by the immunosuppressive ef-
fects of HLA-G and CD59. In our future works, the MiPSCs’ immune 
properties will be modified by enhancing expression of HLA-G 
and CD59 to improve survival of MiPSCs in immunocompetent 
SVJ mice. The study could make allogeneic iPSCs transplantation 
therapy possible.

Poster Board Number: T-2203

EVALUATING THE DIFFERENTIATION POTENTIAL 
OF HUMAN SOMATIC CELLS IN MOUSE FOETUSES .
Browne, Catherine M .1, Sutharsan, Ratneswary2, Matigian, Nicholas 
A.2, Wells, Christine A.3, Kan, Joseph C.S.2, Lourie, Rohan4, Mackay-
Sim, Alan2

1Stem Cell and Regenerative Medicine Laboratory, Mater Medical Research 
Institute, Brisbane, Australia, 2Eskitis Institute for Cell and Molecular Therapies, 
Griffith University, Brisbane, Australia, 3Australian Institute for Bioengineering 
and Nanotechnology, The University of Queensland, Brisbane, Australia, 
4Mucosal Diseases Group, Mater Medical Research Institute, Brisbane, Australia

We employed a two-phased ex vivo culture protocol in which cells 
from adult human olfactory mucosal biopsies were enriched to 
apparent homogeneity. The resulting cells exhibited a bipolar, 
mesenchymal morphology and were amenable to stable genetic 
modification by electroporation with plasmid DNA. Transcriptome 
analyses of Phase 1- and Phase 2-cultured cells revealed that signal-
ling through the interferon pathway was active in Phase 1 cells, 
but was silenced in Phase 2 cells, and the expression of chromatin-
modifying genes was induced concomitantly with repressors of 
transcription in Phase 2 cells, whereas the opposite was true in 
Phase 1 cells. 19 of 175 pluripotency network gene transcripts were 
significantly more abundant in Phase 2 cells, including CD44, a 
marker of mesenchymal stem cells. In contrast, CDK7 and SNRPN 
were preferentially expressed in Phase 1 cells. The karyotypes 
of Phase 2 cells of both genetic sexes were normal, suggesting 
that the two-stage culture conditions did not cause detectable 
chromosomal abnormalities.The plasticity of cultured adult human 
olfactory cells in vivo, was tested by blastocyst complementation. 
C57BL/6J host foetuses were recovered at 16.5 days post coitus 
(dpc), the designated experimental endpoint. At this stage, the 
tissues were functionally immature; however body morphogenesis 
and tissue architecture were well established. Immunochemi-
cal analysis confirmed that cultured adult human olfactory cells 
contributed to the developing midbrain and structures elsewhere 
within the CNS, myocardium, skin, eye primordium, skeletal muscle, 
connective tissue, adipose tissue, chondrocytes, lung, chorionic 
villi, placenta and the developing testis. Adult human olfactory 
cells were not detected in the liver of foetuses that were examined. 
Thus, the foetal mouse would appear to be a useful model in which 
to evaluate human somatic cell lineage commitment and early dif-
ferentiation in vivo.

Poster Board Number: T-2204

EFFECTS OF OXIDATIVE STRESS ON HUMAN 
MESENCHYMAL STEM CELL PREMATURE 
SENESCENCE
Han, Dal Mu Ri, Choi, Mi Ran, Jung, Kyung Hwa, Chai, Young Gyu
Division of Molecular and Life Science, Hanyang University, Ansan, Korea, 
Republic of

Aim: Mesenchymal stem cells (MSCs) often arrive at cellular senes-
cence during in vitro expansion by experimental multiple stimuli 
including oxidative stress. In this study, we investigated protein 
markers associated with cellular senescence upon premature se-
nescence of MSCs due to oxidative stress and the effect of resvera-
trol (RSV) against their premature senescence. Methods: After MSCs 
(Lonza) were exposed to 200 μM H2O2, the expression or activation 
levels of SIRT1, p21, pERK1/2 and ppRb were measured using real-
time RT-PCR and western blot. Further, after RSV (5 and 25 μM) was 
pretreated in MSCs before 200 μM H2O2 exposure, the expression 
or activation levels of SIRT1, p21, pERK1/2 and ppRb were mea-
sured. Results: The proliferation of MSCs in response to H2O2 was 
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decreased, while senescence-associated β-galactosidase (SA-β-gal) 
activity of the cells was increased, indicating that exposure of MSCs 
to H2O2 induced premature senescence of the cells. Premature 
senescence of MSCs in response to H2O2 induced the decrease of 
SIRT1activity (indirectly identified by measuring acetylated Lys-9 
of histone H3) as well as the decrease of SIRT1expression. p21 and 
pERK1/2 in the cells in response to H2O2 were increased, while 
ppRb was decreased in a dose-dependent manner. On the other 
hand, RSV pretreatment decreased premature senescence of MSCs. 
In addition, RSV pretreatment before exposing the cells to H2O2 
alleviated the alteration of the proteins (SIRT1, p21 and pERK1/2) 
sensitive to H2O2 treatment. Conclusion: Our results suggest that 
oxidative stress including H2O2 exposure induces not only prema-
ture senescence of MSCs in vitro but also alteration of senescence-
associated proteins. Further, MSCs may exhibit an increased toler-
ance against oxidative stress via senescence-associated proteins 
regulated by RSV. 

Poster Board Number: T-2205

MICRORNA PROFILE ANALYSIS OF HUMAN 
MESENCHYMAL STEM CELLS FROM DIVERSE 
ORIGINS
Chang, Yu-Jen1, Tsai, Ming-Song2, Tseng, Ching-Ping3, Huang, 
Hsien-Da3, Hsu, Lee-Feng1, Hwang, Shiaw-Ming1

1Bioresource Collection and Research Center, Food Industry Research and 
Development Institute, Hsinchu, Taiwan, 2Prenatal Diagnosis Center, Cathay 
General Hospital, Taipei, Taiwan, 3Department of Biological Science and 
Technology, National Chiao Tung University, Hsinchu, Taiwan

Most miRNAs are evolutionarily conserved in related species and 
many miRNAs have well-defined developmental and cell-type-
specific expression patterns. Mesencymal stem cells (MSCs) have 
been isolated from various human tissues and been used as power-
ful resources for further clinical therapies. However, the differences 
between MSCs-derirved from different sources are still understud-
ied. Here, we show the miRNA expression profiles and analyze the 
diverse pattern of MSCs derived from bone marrow (BM), umbilical 
cord blood (UCB), adipose tissue (AT), amniotic membrane (AM) 
and amniotic fluid (AF). Our results indicate that within each group 
of MSCs from the same origin, the variability of the miRNA expres-
sion levels is smaller than that between groups of different origins. 
83 of 887 miRNAs show various expressions between these five 
MSCs groups. Clustering the 83 miRNAs, the correlation between 
different origins reveals that MSCs-derived from umbilical cord 
blood and from bone marrow are more homogenous than other 
sources. The phylogenetic tree based on the similarity indicates 
two crucial stages in MSCs miRNA evolution. The first divergence 
is AF miRNAs from other sources, and the hemotopoietic origin 
separates BM miRNAs and UCB miRNAs from AM miRNAs and AT 
miRNAs. The further analysis for the differences of miRNA expres-
sion between hemotopoietic lineages and other origins filter 11 
miRNAs targets out. 7 of 11 miRNAs can be predicted to involve in 
hematopoietic cell differentiated pathway, and the top four miRNAs 
(hsa-miR-424, has-miR-34c-5p, has-miR-503 and has-miR-1274a) 
target individually 7 to 10 genes for regulating hematopoietic 
differentiation in silico. In this study, we suggest that the different 
miRNA expression profiles can be analyzed from different MSCs 
origins and the AF is the most diverse source than others. The diver-
sity of miRNA expression can be used in systematic analysis for the 
origin specific regulation researches.

Poster Board Number: T-2206

GENE EXPRESSION ANALYSIS OF HUMAN 
MULTIPOTENT MESENCHYMAL STROMAL 
CELLS DERIVED FROM BONE MARROW OF 
OSTEOGENESIS IMPERFECTA PATIENTS DURING 
OSTEOBLAST DIFFERENTIATION .
Kaneto, Carla1, Lima, Patrícia2, Cruz, Gabriela1, Furtado, Sissi1, Prata, 
Karen3, Pina Neto, João4, de Paula, Francisco5, Silva Junior, Wilson4

1Cell Therapy Center, Salvador - Bahia, Brazil, 2University of Bahia, Vitória da 
Conquista-Bahia, Brazil, 3Regional Blood Center of Ribeirão Preto and National 
Institute of Science and Technology in Cell Therapy, Ribeirão Preto, Brazil, 
4Department of Genetics, Medical School of Ribeirão Preto, Ribeirão Preto, 
Brazil, 5Department of Clinical Medicine, Medical School of Ribeirão Preto, 
Ribeirão Preto, Brazil

Osteogenesis imperfecta (OI) is characterized as a genetic disorder 
in which a generalized osteopenia leads to short stature, bone 
fragility and serious skeletal deformities. Mesenchymal stem cells 
(MSCs) are precursors present in adult bone marrow that can dif-
ferentiate into osteoblasts, adipocytes and myoblasts that have 
been given great importance as a source cell therapy. The aim 
of this study was to analyze the gene expression profile during 
osteogenic differentiation from mesenchymal stem cells from 
bone marrow taken from patients diagnosed with Osteogenesis 
Imperfecta and control subjects. Samples were collected from three 
normal individuals and five samples from patients with Osteogen-
esis Imperfecta. Mononuclear cells (MON) were isolated to obtain 
mesenchymal cells that were expanded until third passage when 
the stimulus for osteogenic differentiation was induced. Analyses 
were also conducted to count the CFU-F and for four of the five 
samples from patients with OI, the number of CFU-F observed was 
lower than generally found for normal samples. Cells were collected 
for analysis of cell immunophenotyping by flow cytometry and 
RNA was extracted from the resulting sample called T0. Remaining 
cells were stimulated for osteogenic differentiation. After a day in 
culture with stimulation, cells from another bottle had their RNA 
extracted (T1), and the same procedure was performed on days 2 
(T2), 7 (T7), 12 (T12), 17 (T17) and 21 (T21). All samples have shown 
potential of in vitro differentiation into osteoblasts and adipocytes. 
Immunophenotyping of mesenchymal cells was performed and 
samples of all patients had immunophenotypic profile consistent 
with previous works. We identified mutations in COL1A1 and / 
or COL1A2 responsible for developing the disease for four of five 
patients. For the patient with Osteogenesis Imperfecta and Bruck 
Syndrome, coding region of the gene PLOD2 was also sequenced, 
but no mutations were found. The gene expression analysis was 
performed by microarray and identified several genes with dif-
ferential expression. Some genes of fundamental importance in 
osteoblast differentiation showed lower expression in samples 
from patients with OI, suggesting a minor involvement of MSCs of 
patients with osteogenic lineage. Other genes also confirmed their 
differential expression by Real Time PCR. We observed an increased 
expression of genes related to adipocytes, suggesting an increased 
adipogenic differentiation at the expense of osteogenic differentia-
tion. The expression of PLOD2 gene variants proved to be different 
between normal samples, OI and the patient with Bruck Syndrome. 
There was also evidence of differential expression of 29b microRNA, 
with established role during osteogenic differentiation, suggest-
ing a mechanism dependent regulation of mRNA abundance of its 
gene target, COL1A1.
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DNA METHYLATION PROFILING OF HUMAN BM-
MSCS IN LONG-TERM CULTURE
Choi, MiRan1, In, YongHo2, Park, Jungsun3, Park, Taesung3, Kim, 
Sunghoon2, Jung, KyoungHwa1, Chai, JinCheol1, Chai, JinCheol1, 
Chai, JinCheol1, Seo, HeyMyung1, Lee, YoungSeek1, Chai*, 
YoungGyu1

1Division of Molecular and Life Science Hanyang University, Ansan, Korea, 
Republic of, 2Medicinal Bioconvergence Research Center, Seoul National 
University, Suwon, Korea, Republic of, 3Interdisciplinary Program in 
Bioinformatics, Seoul National University, Seoul, Korea, Republic of

Human bone marrow mesenchymal stem cells (MSCs) expanded in 
vitro exhibit not only a tendency to lose their proliferative potential, 
homing ability and telomere length but also genetic or epigenetic 
modifications, resulting in senescence. We compared differential 
methylation patterns of genes and miRNAs between early-passage 
(passage 5 (P5)) and late-passage (passage 15 (P15)) cells and esti-
mated the relationship between senescence and DNA methylation 
patterns. When we examined hypermethylated genes (methyla-
tion peak ≥ 2) at P5 or P15, 2,739 genes, including those related to 
fructose and mannose metabolism and calcium signaling path-
ways, and 2,587 genes, including those related to DNA replication, 
cell cycle and the PPAR signaling pathway, were hypermethylated 
at P5 and P15, respectively. There was common hypermethylation 
of 1,205 genes at both P5 and P15. In addition, genes that were 
hypermethylated at P5 (CPEB1, GMPPA, CDKN1A, TBX2, SMAD9 and 
MCM2) showed lower mRNA expression than did those hypermeth-
ylated at P15, whereas genes that were hypermethylated at P15 
(MAML2, FEN1 and CDK4) showed lower mRNA expression than did 
those that were hypermethylated at P5, demonstrating that hyper-
methylation at DNA promoter regions inhibited gene expression 
and that hypomethylation increased gene expression. In the case of 
hypermethylation on miRNA, 27 miRNAs were hypermethylated at 
P5, whereas 44 miRNAs were hypermethylated at P15. These results 
show that hypermethylation increases at genes related to DNA rep-
lication, cell cycle and adipogenic differentiation due to long-term 
culture, which may in part affect MSC senescence.

Poster Board Number: T-2208

HUMAN BLOOD-DERIVED MESENCHYMAL STEM 
CELLS ARE ASSEMBLED
Kong, Wuyi
Hongtai Medicine, Beijing, China

We have found that a group of RNA-containing particles in human 
umbilical cord blood and mouse blood. These particles contain 
RNA, but not DNA, fragmented less than 200 nt and; more than 
30% of these RNAs are micro-RNA. After relocate into lipid mem-
brane vesicles, these particles grow from less than 2 μm up to 10 
μm and become living organisms, which we termed Aidars. Video 
records show that mature Aidars have a flexible membrane and 
amoebic-like movement. They increase their size by taking materi-
als through a process similar to endocytosis and phagocytosis. 
Mature Aidars also take materials from the nuclear areas of the 
adjacent eukaryotic cells, however, without harming these cells. 
Further, mature Aidars fuse together to increase their body sizes 
and become eukaryotic cells. FACS analysis and immunofluorescent 
studies demonstrate that most Aidars express integrin ß1, sox-2 
and VASA. Electron microscopy and stains also confirm that Aidars 
do not have nucleus. Our data provide the evidence that circula-
tion RNA particles together with cellular membrane vesicles and 
proteins can self-assemble into a group of living organisms. These 

organisms fuse and, after taken the genetic materials of the eukary-
otic cell, transform into blood-derived mesenchymal stem cells.

Poster Board Number: T-2209

A MODIFIED METHOD FOR ISOLATION AND 
PROPAGATION OF MOUSE BONE MARROW 
DERIVED-MESENCHYMAL STEM CELLS
Chaudhary, Jitendra K ., Rath, Pramod C.
School of Life Sciences, Jawaharlal Nehru University, New Delhi, India

Bone marrow derived-mesenchymal stem cells (MSCs) also, called 
mesenchymal stromal cells have captured substantial scientific and 
public interest because of their suitability in the context of physical 
and immune injuries, to regenerate tissues either by producing 
bioactive molecules such as growth- and differentiation factors or 
by differentiating themselves into damage-specific cells/tissiues. 
MSCs have been cultured in different media supplemented with 
various cytokines and growth factors as well as on various surfaces 
modified with extracellular components like collagen, fibronectin, 
poly-L- lysine etc., aiming to improve and understand their biology 
of self-renewal, proliferation and differentiation. In similar direc-
tion, we present a novel method for culture of mesenchymal stem 
cells derived from the mouse bone marrow on an extracellular 
matrix-independent, scratch-based modified surface in Dulbecco,s 
modified Eagle,s medium with high glucose (DMEM-HG) and 15 % 
fetal bovine serum (FBS) in a 370 C, 5% CO2 incubator. On compari-
son with the cells grown on the unmodified surface, we observed 
three to four fold increase in the cell yield. Apart from the surface-
modification, we also observed trypsinization and cell harvesting to 
be very easy by using a pre-warm trypsin and phosphate buffered 
saline (PBS) solution. A higher number of the pure population of 
spindle-shaped cells expressed the MSC-specific markers like CD29, 
CD44, Sca-1 and were devoid of hematopoietic cells as they were 
negative for the markers, CD34, CD45 and CD11b. The MSCs also 
demonstrated full potential for differentiation into mesodermal 
cells like adipocytes, osteocytes and chondrocytes in culture. This 
simple method can be used for isolation, culture and propagation 
of MSCs from the bone marrow.

Poster Board Number: T-2210

GROWTH AND PHENOTYPIC CHARACTERISTIC OF 
MURINE NAIL MATRIX CELL CULTURE
Kyryk, Vitaliy, Kuchuk, Olga
Cell and Tissue Technologies, State Institute of Genetic and Regenerative 
Medicine, Kyiv, Ukraine

Objective. The search for new sources of stem cells that can be 
used in regenerative medicine is the topic issue for today. Nail 
matrix probably contains cells with high regenerative potential, 
because growth and regeneration of nails occurs throughout life. 
It is known, that the nail matrix can stimulate regeneration of the 
phalanges of mammals. Moreover, allogenic cells from blood or 
bone marrow transplants can contribute to formation of humans’ 
nails . But stem cell cultures and localization of these cells in nails 
are still not enough characterized. Material and methods. Nail 
matrixes of mice were isolated by microdissection technique under 
aseptic conditions. Cells were obtained using 0,1% collagenase 
and plated into dish coated with BDMatrigel. Cells were cultured in 
DMEM:F12 supplemented with 15% fetal calf serum (FCS), refresh-
ing the medium every 4th day. Subcultivation was performed when 
monolayer reached approximately 80% confluence. After passage 3 
the culture medium was changed to neurobasal medium with 10% 
FCS and 0,3 ng/ml β-FGF. Phenotyping of the cells was performed 
using BD FACSAria cell sorter. Results. Cells underwent 6 passages 
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and survived in vitro for up to 12 weeks. First adhered cells were 
observed on the day 12 after plating. Primary cell culture consisted 
of different cell types. There were fibroblast-like cells which did not 
form dense monolayer and were oriented along longer axes. Po-
lygonal cells formed on the surface many cobblestone-like plaques 
with typical epithelial morphology. Spindle shaped cells formed net 
like structures contacting with each other with their long sprouts. 
Number of these cells increased after passaging. After passage 3 
in some cells lipid granules (Oil Red staining) were founded which 
indicates their spontaneous adipogenic differentiation. Phenotyp-
ing of these cells at the 2nd passage showed high level expression 
of CD44 and CD73 (about 90% both), whereas expression of CD90 
was about 45%, and expression of haematopoietic markers was 
performed at low levels: CD34 - less than 25%, CD 117 - about 13% 
and CD45 - only 6%. On passage 3 expression of CD44 (100%), 
CD73 (98%) and CD90 (nearly 90%) increased while expression of 
CD34, CD 117 and CD45 was less than 2%. Conclusion. We showed 
that nail matrix cell culture is rather heterogenous and consists of 
cells with different morphology. Phenotypic characteristic of this 
culture represented high expression of stromal stem cell markers 
and low level of haematopoietic markers. We suggest that the nail 
matrix can be a transient niche for different types of stem cells and 
can be considered as an alternative repository of adult cells with 
regenerative potential.

Poster Board Number: T-2211

EFFECTS OF LONG-TERM SEQUENTIAL PASSAGE 
ON CHARACTERISTICS OF CANINE ADIPOSE 
DERIVED MESENCHYMAL STEM CELLS
Lee, Kumsil1, Kang, Hye-Won1, Kim, Hyejin2, Koh, Kyung-Bong1, So, 
Byung-Jae1, Cha, Sang-Ho1

1Animal, Plant and Fisheries Quarantine and Inspection Agency, Anyang, Korea, 
Republic of, 2Heamaru small Animal Clinical Research Institute and Referral 
Animal Hospital, Seongnam, Korea, Republic of

Adipose-derived mesenchymal stem cells (AD-MSCs) have dem-
onstrated the feasibility in therapeutic application, due to ease of 
isolation and abundance in the tissue without age barrier with the 
great potential of differentiation into multi-lineage cells. However, 
the promising potential is not predictable and may be lost during 
proliferation of the cells in a large number and sequential passage 
in a long-term. Therefore, this study was conducted to investigate 
effect of sequential passage on characteristics of canine AD-MSCs 
In this study, canine mesenchymal stem cells (cAD-MSCs) were 
isolated from adipose tissues (n=5) and subjected to 9 sequen-
tial passages. The cells at each passage were characterized for 
properties associated with multipotent MSCs such as proliferation 
kinetics, expression of MSCs-specific surface markers, expression of 
molecules associated with self-renewal and differentiation capabili-
ties into mesodermal lineage cells. In results, the proliferation of 
the cells were peaked at passage 1 and stopped after passage 7, 
which was evaluated by CPDL, while doubling time was increased 
significantly after passage 6. Expression of MSCs surface markers 
(CD44, CD90, and CD105) and molecule (Oct-4, Sox-2, Nanog and 
HMGA2) associated with self-renewal was decreased significantly 
after P6. Regarding differentiation capabilities, cells at passage 1 to 
9 could be stimulated to undergo adipogenic and chondrogenic 
differentiation under specific culture conditions. However, the level 
of adipogenic and chondrogenic differentiation was negatively 
correlated with the number of subpassage. Conclusively, the pres-
ent study suggested that sequential passages affect multipotent 
properties of cAD-MSCs, which should be considered in therapeutic 
trial of cAD-MSCs.

Poster Board Number: T-2212

CHARACTERIZATION OF COMMON MARMOSET 
BONE MARROW DERIVED STEM CELLS
Kanda, Akifumi
NBARD, Hiroshima University, Hiroshima city, Japan

Mesenchymal stem cells and hematopoietic cells, which are pres-
ent in bone marrow, are expected to be applied to regeneration 
medicine. In this study, we harvested bone marrow-derived cells 
from the femur of newborn common marmoset (Callithrix jacchus) 
males and investigated the characterization of the cells with an aim 
to develop the research field of regenerative medicine. The cells 
were cultured in DMEM containing 10% FBS, and cell morphology 
was observed to resemble that of fibroblasts. Immunofluorescence 
and western blotting revealed that the cells expressed the mesen-
chymal markers CD73 and CD90. In addition, in vitro differentiation 
analysis showed that the cells had the potency to differentiate into 
adipocytes and osteocytes. These results indicate that the cells had 
characteristics of mesenchymal stem cells. In the future, we will 
investigate whether the cells retain the characteristics of mesen-
chymal stem cells with increasing passage number.

Poster Board Number: T-2213

MSCS-INDUCED IMMUNOSUPPRESSION OF TH17 
CELLS IS CELL-TO-CELL CONTACT MEDIATED AND 
DOSE DEPENDENT
Alcayaga-Miranda, Francisca A .1, Luz-Crawford, Patricia1, 
Fernandez, Ximena1, Djouad, Farida2, Kurte, Monica1, Contreras, 
Rafael1, Argaluza, Maria Fernanda1, Jorgensen, Christian3, Khoury, 
Maroun4, Figueroa, Fernando1, Carrion, Flavio1

1Laboratorio de Inmunología, Universidad de Los Andes, Santiago, Chile, Chile, 
2unité U844, Inserm, Montpellier, France, 3unité U844, INSERM, Montpellier, 
France, 4School of Medicine, Universidad de Los Andes, Santiago, Chile, Chile

Mesenchymal stem cells (MSCs) are multipotent stem cells with 
immune-modulatory properties. MSCs produce soluble factors 
such as IL-6, IL10, TGF-b1 and PGE2 that are involved in their sup-
pressive abilities. In addition, IL-6 and TGF-β1 are also involved in 
the development of the proinflammatory T helper 17 (Th17) cells. 
The aim of this study is to determine the impact of MSCs on the 
proliferation and differentiation of Th17 cells in a co-culture system, 
with particular interest on unraveling the mechanism behind it. 
MSCs isolated from mice bone marrow were characterized accord-
ing to their surface antigens expression and by their multilineage 
differentiation potential. Mouse CD4+T cells were differentiated 
into Th17 cells and co-cultured with MSCs at different ratios and 
in the presence or absence of a transwell culture system. At 6 day 
post-coculture, the expression level of IL-17 by Th17 cells was 
measured by flow cytometry. We first show that MSCs exert a dose-
dependent suppressive and proinflammatory effect on Th17 cells 
depending on MSCs/ CD4+T ratio, where a significant inhibition 
was only observed at the ratio of 1:10 and not in the case of 1:100. 
The suppression of the differentiation of Th17 cells was cell-to-
cell contact mediated as in the presence of a transwell culture 
system prevented the observed inhibition effect on Th17 . All this 
data demonstrate, that MSCs exert an immunosuppressive effect 
on TH17 differentiation , however, the molecules involved in this 
mechanism are still under investigation and needs to be elucidated 
to be able to use their properties for the treatment of autoimmune 
diseases.
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THE ANCESTRAL ORIGIN OF MESENCHYMAL STEM 
CELLS IS REVEALED BY PERIVASCULAR SDF1 
EXPRESSION
Lund, Troy, Patrinostro, Xiaobai, Glass, Tiffany, Blazar, Bruce R.
Pediatric Blood and Marrow Transplant, Univ of Minnesota, Minneapolis, MN, 
USA

Mesenchymal stem cells (MSC) are being used in clinical trials to 
provide immune suppression or assist in tissue repair. Although 
MSC are mesodermal in origin and function as a “niche cell” in the 
bone marrow, their definitive origin remains elusive. Stromal de-
rived factor-1 (SDF1), a chemokine critical for hematopoietic stem 
cell homing, was first discovered in cultured bone marrow stromal 
cells, presumably MSC. To identify an in vivo ancestor to MSC, we 
utilized the zebrafish model to create an SDF-1 transgenic animal. 
A 4 kb promoter region of sdf1a upstream of DsRed was cloned 
to create transgenic zebrafish harboring sdf1a expressing cells 
identified by DsRed fluorescence. Not unexpectedly, a wide range 
of tissues expressed SDF1. Prominent perivascular cells expressed 
DsRed. DsRed positive cells were flow sorted and a culture system 
was established for in vitro propagation. DsRed2 positive cells 
expressed elevated levels of transgelin, smooth muscle actin and 
cadherin 5 compared to flow sorted endothelial cells by qRT-PCR; 
results consistent with a perivascular cell origin. Cultured perivascu-
lar cells showed a fibroblastoid morphology and a doubling time of 
~48 hours. Cultured cells were positive for CD90, CD73, CD105 and 
negative for CD45 by RT-PCR, characteristic for MSC. Cultured peri-
vascular cells were differentiated into the osteoblastic, chondrocyt-
ic, and adipocytic lineages over 4 weeks. Cell histochemical staining 
patterns and multi-gene expression appropriate for each lineage 
by RT-PCR was observed (exampled by osteocalcin, leptina, and 
collagen10a1 respectively). Cultured perivascular cells expressed 
fgfr and responded to bFGF in a dose dependent manner. Genes 
important hematopoietic cell maintenance including Notch-Delta 
family members, angiopoietin, and kit-ligand also were expressed. 
Cultured cells supported zebrafish hematopoietic cells in co-culture 
conditions and in vitro co-cultured cells engrafted into myeloablat-
ed recipient fish. Microarray expression analysis as was performed 
since such data are not available for perivascular cells of any type. 
Genes associated with vascular differentiation and vascular repair 
were found to be expressed. Tandem mass-spectrometry-based 
proteomic studies on the cultured perivascular cells revealed pro-
teins also found to be expressed in human MSC. In conclusion, we 
have isolated cells with many of the characteristics of MSC whose 
origin was perivascular in the correct anatomical location in zebraf-
ish. Such bona fide perivascular MSC will be useful in high through-
put experiments. Thus, the sdf1:DsRed zebrafish will be useful tool 
to study both the role of perivascular cells in vascular function as 
well as their interaction with hematopoietic cells in future work 
taking advantage of the power of the zebrafish especially, that of in 
vivo microscopic visualization of cell trafficking.

Poster Board Number: T-2215

BETA-CATENIN IS ESSENTIAL FOR REGENERATIVE 
ROLE OF MYELOID LINEAGE CELLS DURING 
WOUND REPAIR .
Amini-Nik, Saeid1, Yu, Winston2, Guo, Anne2, Whetstone, Heather2, 
Nadesan, Puviindran2, Poon, Raymond2, Alman, Benjamin2

1Developmental & Stem Cell Biology, Hospital for Sick Children, University 
of Toronto, Toronto, ON, Canada, 2Dev Biol and Stem Cells, Hospital for Sick 
Childeren, Toronto, ON, Canada

Three percent of the population suffers from disordered cutaneous 
wound repair. This causes morbidity from loss of function, negative 
psychosocial effects from disfigurement, or even mortality from 
the loss of the skin’s barrier function. During the proliferative phase 
of wound repair, β-catenin mediated Tcf-dependent transcription 
is active in a subset of dermal cells. β-catenin mediates the effects 
of growth factors and regulates the number of fibroblast like cells 
that accumulate during healing, controlling scar size. Cells in which 
β-catenin is activated potentially derive from several sources, 
but the source of these cells and their functional contribution is 
unknown. Here we showed that Tcf transcriptionally active cells 
express genes characteristic of myeloid lineage cells during skin 
healing. Lineage tracing studies showed that myeloid lineage cells 
contribute 18% of dermal cells during the proliferative phase of 
murine wound repair. A subpopulation of these cells showed char-
acteristics of mesenchymal cells only in the presence of β-Catenin. 
Thus, β-Catenin is necessary for myeloid lineage cells to attain 
characteristics of mesenchymal cells. Mice whose macrophages 
lack β-Catenin show a significant impairment in wound healing. 
Injection of wild-type macrophages, but not macrophages lack-
ing β-Catenin, improves deficient wound repair in irradiated skin. 
Taken together, our results show β-Catenin plays an essential role 
in myeloid lineage cells during wound repair, suggest a novel cell 
source and targetable mechanism which can be utilized to improve 
disordered wound healing.

Poster Board Number: T-2216

REPROGRAMMING TO A PLURIPOTENT STATE 
MODIFIES MENSTRUAL BLOOD-DERIVED 
MESENCHYMAL STEM CELL RESISTANCE TO 
OXIDATIVE STRESS
Asensi, Karina Dutra, Fortunato, Rodrigo Soares, Pacheco, Thaísa 
Silva, de Rezende, Danielle Ferreira, dos Santos, Danúbia Silva, 
Rodrigues, Deivid de Carvalho, Kasai-Brunswick, Taís Hanae, de 
Souza, Elaine Cristina Lima, de Carvalho, Antônio Carlos Campos, 
Carvalho, Denise Pires, Carvalho, Adriana Bastos, Goldenberg, 
Regina
Federal Univ of Rio de Janeiro, Rio de Janeiro, Brazil

Aim: Recently, mesenchymal stem cells (MSCs) were obtained from 
menstrual blood and proved to be useful to treat diseases in which 
tissue damage is linked to oxidative stress (OS). Reactive oxygen 
species (ROS) play a key role in the regulation of cell adhesion, 
migration, proliferation and it has been demonstrated that ROS 
inhibit cellular adhesion of transplanted stem cells. Thus, the aim of 
this work was to evaluate whether human menstrual blood-derived 
mesenchymal cells (MBMC) are resistant to OS and compare to 
human embryonic stem cells (H9) and induced pluripotent stem 
cells derived from MBMC (iPS-MBMC). Methods and Results: Hu-
man menstrual blood was collected from twelve healthy female 
subjects when menstrual flow initiated. All experiments below 
were approved by our local institutional review board (HUCFF, 
UFRJ, RJ, Brazil) protocol no: 056/09. MBMC described in this work 
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were obtained based on the criteria defined by The International 
Society for Cellular Therapy position statement. Besides this, MBMC 
expressed the core embryonic stem (ES) cell regulators Oct4, Sox2, 
nanog and Klf4. MBMC and human dermal fibroblasts were cul-
tured with increasing H2O2 concentrations ranging from 0 to 10000 
μM and cell viability was evaluated by MTT assay 24 hours later. The 
dose (IC50) which kills 50% of the cells was 1812 µM for MBMC and 
816 µM for fibroblasts, showing that MBMC are extremely resistant 
to OS-induced death. Moreover, MBMC produce three times more 
extracellular H2O2 than iPS-MBMC and H9 (5.76; 2.35; 2.09 nmol 
H2O2/h/105 cells, respectively), which were detected by Amplex red/
HRP assay. This extracellular production of H2O2 by MBMC was in-
hibited by diphenyliodonium (DPI), in a non dose-dependent way, 
indicating that NADPH oxidases are responsible for this produc-
tion. To measure intracellular ROS production, cells were incubated 
with 10 µM of CM-H2DCFDA and fluorescence was measured by 
flow cytometry. No differences were found in the amount of ROS 
produced in the cytoplasm of MBMC, iPS-MBMC and H9 in baseline 
conditions. However, when exogenous H2O2 was added, iPS-MBMC 
and H9 had a significant increase in the cytoplasmic amount of 
ROS, which did not occur in MBMC. In addition, expression of genes 
coding for antioxidant enzymes was assessed by real-time RT-PCR. 
Catalase, SOD2, SOD3 expression was five fold higher in MBMC 
than in iPS-MBMC and H9, and SOD1 was two fold higher in MBMC 
than in the other cells. However, GPx1 was only 50% lower in iPS-
MBMC when compared to MBMC. Curiously, GPx 3 was approxi-
mately 25% higher in H9 cells. In contrast, GPx activity was similar 
in MBMC, iPS-MBMC and ES cells. Conclusion: MBMC are mesenchy-
mal stem cells and express pluripotency markers, suggesting that 
they are a powerful source of progenitors and could potentially 
be differentiated in different mesodermal tissue types. Moreover, 
MBMC presented high resistance to OS, probably because they 
are capable of producing ROS, leading to a greater expression of 
antioxidant enzymes. In contrast, after reprogramming to pluripo-
tent stage, iPS generated from MBMC were not OS resistant and 
were similar to embryonic stem cells. Therefore, MBMC might be 
considered a source for cell therapy strategy aimed to treat patients 
with diseases in which onset and progression is associated with OS.

Poster Board Number: T-2218

GENE TRANSFECTION TO MSCS BY CHITOSAN 
NANOPARTICLES
Malakooty, Elham1, Eslaminejad, Mohamadreza Baghaban2, 
Bagheri, Fatemeh3, Gheibi, Nematollah4

1Medical biotechnology, Qazvin Uni. of medical sci., Tehran, Iran, Islamic 
Republic of, 2Stem Cells, royan, Tehran, Iran, Islamic Republic of, 3stem cells and 
developmental biology, royan, Tehran, Iran, Islamic Republic of, 4Physiology and 
Medical Physics, Qazvin Uni. of medical sci., Tehran, Iran, Islamic Republic of

Purpose: This study describes a nonviral gene delivery by low mo-
lecular weight chitosan nanoparticles as a novel way of transferring 
exogenous gene into human marrow-derived mesenchymal stem 
cells. In this context there is a little information. Methods: The chi-
tosan/DNA nanoparticles were synthesized through the complex 
coacervation method of the chitosan solution with pTracer-CMV2 
plasmid containing fluorescent GFP. In this regard several concen-
trations of chitosan solution including 1%-0.5%-0.1%-0.05%-0.01%-
0.005%-0.001% were used. To examine the synthesis of complexes 
of nanoparticles, samples were run through an agarose gel. Particle 
size and their zeta potential were measured by zetasizer. MSCs 
were prepared from human bone marrow and trasfected with 
chitosan/plasmid nano particle complex synthesized using above-
mentioned dilutions of chitosan. Transfection with Lipofectamine 
2000 was taken as the control. The viability of cells was determined 

by MTT assay and the transfection efficiency was determined 
by observing the culture under fluorescent microscope. Results: 
According to our findings 1%-0.5%-0.1%-0.05% concentrations 
could form chitosan/ pTracer-CMV2 nanoparticle. The particle size 
was determined as 629, 404, 242 and 416nm respectively. MTT 
assay was indicated that the average viability of cells treated with 
chitosan/plasmid nanoparticles was about 96% versus 75% for 
Lipofectamine 2000. Furthermore the best transfection rate (2%) 
was achieved in 0.1% chitosan/DNA nanoparticles complex having 
the size of 243nm. This value was about 4.7% for Lipofectamine 
2000. Conclusion: Gene delivery using chitosan nanoparticles is a 
promising strategy for nonviral gene delivery. Although transfec-
tion efficiency of nanoparticle method tended to be lower than 
that of Lipofectamine 2000 but it appeared safer owing to lower 
cytotoxic effects on the cell culture. Improving transfection rate of 
nanoparticle method however needs further investigation.

Poster Board Number: T-2219

SOX2-POSITIVE AND -NEGATIVE DERMAL PAPILLA 
CELLS MAINTAIN THEIR INTRINSIC DIFFERENCES, 
INDEPENDENT OF THE MICROENVIRONMENT
Driskell, Ryan R .1, Juneja, Vikram R.1, Connelly, John T.2, Tan, David 
W.-M1, Kretzschmar, Kai1, Watt, Fiona M.1
1Wellcome Trust Centre for Stem Cell Research, Cambridge, United Kingdom, 
2Blizard Institute of Cell and Molecular Science, London, United Kingdom

In neonatal mouse skin two types of dermal papilla (DP) can be 
distinguished on the basis of Sox2 expression. We describe a three-
dimensional hydrogel culture system that supports clonal growth 
of neonatal dermal cells. Disaggreated cell populations formed 
spheres that expressed DP markers alkaline phosphatase, alpha-
8-integrin and CD133. Nevertheless, spheres formed by CD133- 
cells could not support hair follicle formation in skin reconstitution 
assays. Sox2+CD133+ and Sox2-CD133+ spheres contributed to 
the DP of both GAA and ZZ hairs. There was no correlation between 
sphere size and hair type. Sox2 expression was maintained in 
culture, but was not induced in Sox2- cells in vitro or in vivo, sug-
gesting that Sox2+ cells are a distinct cellular lineage. Although 
Sox2+ cells were least efficient at forming spheres they had the 
greatest ability to contribute to DP and non-DP dermis in reconsti-
tuted skin. Since the culture system supports clonal growth of DP 
cells and maintenance of distinct DP cell types, it will be useful for 
further analysis of the intrinsic and extrinsic signals that control DP 
function.

Poster Board Number: T-2220

ISOLATION AND CHARACTERIZATION OF 
MESENCHYMAL STEM CELL FROM REUSABLE AND 
DISPOSABLE BONE MARROW COLLECTION FILTER 
AN ETHICAL SOURCE OF CELLS .
Deus, Glaziane C.1, Normanton, Marilia1, Goldberg, Anna Carla1, 
Hamerschlack, Nelson2, Kondo, Andrea2, Ribeiro, Andreza A F3, 
Marti, Luciana C .1

1Experimental research, IIEP Albert Einstein, São Paulo, Brazil, 2Hematology, 
Albert Einstein Hospital, São Paulo, Brazil, 3Oncology, Albert Einstein Hospital, 
São Paulo, Brazil

Have been described the presence of at least 2 types of stem cells 
deriving from bone marrow; a population termed hematopoietic 
stem and a second population entitled stromal stem cell. Stromal 
stem cells also known as mesenchymal stem cells (MSC), were 
firstly described more than 30 years ago, and there has been an 
increasing interest on studying this cells, not only by their capacity 
of differentiation, but also by their immunomodulatory properties. 
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Isolation of MSC has been reported from several tissues, but since 
bone marrow derived MSC are the most commonly used cells in 
clinical trials, these cells probably will be the main target of further 
studies, in addition an important control for other MSC sources 
Bone Marrow mesenchymal stem cells obtainment for research is 
complex, due to the harvest procedure morbidity. In this study, we 
investigated the possibility of MSC isolation from washing the bone 
marrow disposable and reusable collection sets. The isolated cells 
were characterized according to ISCT criteria. There was obtained 
3 samples from disposable and 3 samples from reusable collection 
set. All the samples obtained from bone marrow disposable set 
successfully derived MSC, but only 2 obtained from the reusable 
set effectively derived MSC. Despite the fact that reusable filter sets 
presented smaller pore size which should retain a higher number of 
cells, we were able to acquire more cells from disposable filter sets. 
Possible, due to the fact that MSC are plastic adherent and dispos-
able filter sets are enclosed in plastic, in addition to larger areas to 
be washed. Therefore, this study presented evidences that MSC 
can be derived from reusable collection kits, which are usable for 
research as a very ethical source.

Poster Board Number: T-2221

JAGGED-1 INTRACELLULAR DOMAIN EXPRESSED 
IN MESENCHYMAL STROMAL CELLS SUPPRESSES 
THE SUPPORT OF HEMATOPOIETIC STEM/
PROGENITOR CELLS IN-VITRO
Duryagina, Regina1, Thieme, Sebastian2, Wobus, Manja1, Brenner, 
Sebastian2, Bornhäuser, Martin1

1Medical Clinic and Policlinic I, University Hospital Dresden, Dresden, Germany, 
2Department of Pediatrics, University Hospital Dresden, Dresden, Germany

In-vitro expansion of human hematopoietic stem and progeni-
tor cells (HSC) is an active area of research. Promising candidates 
for in-vitro expansion in co-culture systems are mesenchymal 
stromal cells (MSC). Among a plethora of signalling and struc-
tural molecules provided by MSC are ligands of Notch receptors. 
Immobilized on the surface they were shown to enhance HSC 
self-renewal in-vitro. In our study we examined if human bone 
marrow-derived MSC over expressing Jagged-1 could be more 
effective in the in-vitro expansion of HSC providing Notch ligands 
simultaneously with molecules physiologically expressed by MSC. 
Therefore, human bone marrow-derived MSC were transduced 
with a lentiviral construct containing the open reading frame of 
human Jagged-1 (Jag-1 MSC). To distinguish the effects associated 
with Jagged-1 protein itself and Notch pathway activation we also 
generated cells co-expressing Jagged-1 and the dominant negative 
form of mastermind1 (Jag-1/dnMAML1 MSC). Over production 
of Jagged-1 protein was confirmed with immunostaining and 
Western blot. Functional activity of Jagged-1 and dnMAML1 was 
proved by expression analyses of Notch target genes, Hes-1 and 
Hey-1. Next, genetically modified primary MSC were used as feeder 
cells for short-term (1 week) culture of CD34+ cells from G-CSF 
mobilized peripheral blood. Surprisingly, a lower number of CD34+ 
and CD133+ cells was obtained in co-cultures on Jag-1 and Jag-1/
dnMAML MSC than on control-transduced MSC. We suppose that 
Jagged-1 protein itself could modulate HSC supportive potential of 
MSC. With Western blot analysis of total cell lysate from Jag-1 MSC 
we determined three fractions of Jagged-1 protein; these are: full 
length Jagged-1, C-terminal fragment of Jagged-1 and, as we sup-
posed, Jagged-1 intracellular domain (JICD). Thus, we hypothesised 
that impaired HSC support by Jag-1 MSC could be associated with 
formation of JICD translocating to the nucleus and influencing 
gene expression. To confirm our hypothesis, we generated primary 
MSC over expressing JICD (JICD MSC). Western blot analysis of total 

cell lysate from JICD MSC revealed the protein being recovered at 
the same level as the supposed JICD fragment in Jag-1 MSC. Immu-
nostaining of JICD MSC showed a predominant intranuclear locali-
sation. Additionally, some HSC supportive genes, Angiopoietin-1 
and SDF-1, were down-regulated in Jag-1, Jag-1/dnMAML and JICD 
MSC in comparison with control-transduced MSC. This could ex-
plain, at least partially, the impaired support of HSC by Jag-1 MSC. 
In summary, MSC over expressing Jagged-1 protein do not support 
in-vitro expansion of HSC and this is probably due to formation of 
JICD and its influence on regulation of gene expression, including 
HSC supportive genes. These findings require further investigations 
to understand which role the Jagged-1/JICD pathway may play in 
human MSC/osteoblasts and which effect it has on the regulation 
of HSC self-renewal and differentiation in-vivo.

Technologies for Stem Cell Research
Poster Board Number: T-2222

AUTOMATED ANALYSIS AND SORTING OF 
HUMAN INDUCED PLURIPOTENT STEM CELL 
(HIPS) CLUSTERS USING LARGE PARTICLE FLOW 
CYTOMETRY .
Smet, Francis1, Wanek, Paul2, Peitz, Michael3, Bongaarts, Rico1, 
Pulak, Rock4, Zenke, Martin2

1Union Biometrica, Geel, Belgium, 2Institute for Biomedical Engineering, 
Universitätsklinikum Aachen, RWTH, Aachen, Germany, 3Institute of 
Reconstructive Neurobiology, University of Bonn, Bonn, Germany, 4Union 
Biometrica, Holliston, MA, USA

Biomedical methods based on stem cells are currently one of the 
most dynamic areas in life science and biomedicine. Of particular 
importance is the development of cellular test systems for disease 
modeling and pharmacological and toxicological screenings. The 
reprogramming of somatic cells into human induced pluripotent 
stem cells (iPS cells) has opened unique perspectives for produc-
ing disease and patient specific human cell products. To take full 
advantage of this technology there is a need (i) to produce a high 
number of iPS cell lines using high throughput techniques, (ii) to 
standardize the respective protocols and (iii) to deliver fully charac-
terized cells. Accordingly, the StemCellFactory project aims to fully 
automate by robotics (i) the generation of human iPS cell lines and 
(ii) the differentiation of iPS cells into cardiomyocytes and neuronal 
cells. Currently, standard procedures for iPS cell production are 
mainly based on manual processing, but automatic procedures 
are now being developed. This includes, for example, cell pickering 
devices that recognize and transfer iPS cell and/or clusters from a 
culture plate to another based on morphology. So far one limita-
tion of this approach is that selection of iPS cells and/or cell clusters 
requires operator intervention and does not occur automatically. 
Alternative approaches use immunomagnetic beads and column-
based selection of single cells, which however results in loss of iPS 
cell clonality. We have explored a third approach, one using Union 
Biometria’s large particle flow cytometry technology (COPAS and 
BioSorter). This technology offers a high throughput technique, 
which is fully automatable and capable of selecting and sorting 
cell clusters. The results of our analysis are provided. Human iPS cell 
colonies were stained with the FITC-labeled pluripotency marker 
TRA-1-60, collagenase treated and cell clusters were subjected to 
sorting by flow cytometry with the COPAS device. Cell clusters were 
sorted according to size and TRA-1-60 expression and distribution 
in clusters, and single cell clusters were deposited in 96 well format. 
The analysis was fast and dispensing to wells of multiwell plates 
was automated. Sorted cells were efficiently expanded as clonal 
iPS cell lines and used in further studies. This establishes Biometria’s 
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large particle flow cytometry technology as a versatile device for 
analysis and sorting of iPS cell colonies.

Poster Board Number: T-2223

ENCAPSULATION IN MONODISPERSE HYDROGEL 
MICROSPHERES ENABLES FAST AND SENSITIVE 
PHENOTYPIC ANALYSIS USING LARGE PARTICLE 
FLOW CYTOMETRY
Bongaarts, Rico
Union Biometrica, Geel, Belgium

Detection and characterization of microorganisms usually involves 
culture during more than 20 generations in order to achieve the 
formation of macro colonies on solid media. Alternatively, mi-
croencapsulation allows the detection of microbial growth by 
monitoring the development of micro colonies from encapsulated 
individual cells. Microbial proliferation inside the microcapsules can 
be detected using COPAS™ large particle flow cytometry. Here we 
show the successful application of the Flow Focusing® technology 
to the microencapsulation of different types of cells in monodis-
perse hydrogel microspheres. Using a Cellena® Flow Focusing mi-
croencapsulator, we managed to produce monodisperse alginate 
microparticles containing individual bacteria, yeast and human 
stem cells. Alginate particle sizes were reproducibly selected from 
less than 100 µm to over 600 µm, by just replacing the disposable 
nozzle. Sterility was preserved during the microencapsulation 
procedure, preventing undesired contaminations. Microencapsu-
lated microorganisms were utilized for a variety of applications: 
from characterizing secreted enzymes to detection of thermosensi-
tive mutants. Proliferation inside the particles was monitored by 
COPAS large particle flow cytometry without requiring fluorescent 
labeling.

Poster Board Number: T-2224

SIMULATED MICROGRAVITY INITIATES 
A CHANGE IN CYTOSKELETON TO PROLIFERATE 
HUMAN MESENCHYMAL STEM CELLS .
Kawahara, Yumi1, Matsumoto, Masaya2, Fukazawa, Takahiro2, 
Imura, Takeshi2, Khalesi, Elham2, Morikawa, Kumi2, Sun, Ya-Nan2, 
Uwatoko, Hiroyuki3, Nakata, Kyosuke3, Tanimoto, Keiji4, Yuge, Louis2

1Space Bio-Laboratories Co., Ltd., Hiroshima, Japan, 2Graduate School of Health 
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Hiroshima University, Hiroshima, Japan, 4Research Institute for Radiation 
Biology and Medicine, Hiroshima University, Hiroshima, Japan

Physical stimuli such as gravity, electrical field, and magnetic field 
etc., are common environments during human evolution, which has 
gone through about 3.5 billion years. The 3D-clinostat, simulated 
microgravity machine, produced by Mitsubishi Heavy Industries, 
Ltd., is a multi-directional gravity device, by controlled rotation of 
two axes, and makes 10-3 G average over time (patented: undiffer-
entiated pluripotent stem cell proliferation/differentiation regula-
tion method and system, Japanese patent, publication number 
P2001-197182A, date of filing June. 28, 2001, P2003-9852A, date of 
filing January. 14, 2003, and overseas patents, WO2004/061092 A1 
PCT [U.S.A., Canada, China, and Korea], P/E [Italy, U.K., Sweden, Ger-
many, and France], 2004). We reported simulated microgravity, one 
of physical stimuli, inhibited cell differentiation such as myoblasts, 
osteoblasts, bone marrow stromal cells, and stem cells. Therefore, 
simulated microgravity is considered as safety physical stimulation 
for stem cell proliferation. However, it is unclear why stem cells can 
proliferate or maintain stemness in microgravity environment than 
in normal 1G environment. We examined human mesenchymal 
stem cells (hMSCs) cultured in 1G environment and simulated mi-

crogravity environment. The number of hMSCs expressed surface 
markers increased in microgravity. DNA microarray showed the 
hMSCs in microgravity showed different gene expression, such 
as cytoskeleton and metabolism, compared to the hMSCs in 1G. 
The lower expressing genes in microgravity were mostly related to 
cytoskeleton component. Moreover, hMSCs in microgravity stained 
with vinculin and F-actin stress fiber showed decreasing number of 
focal contact and stress fiber network. Focal contact is possibly con-
sidered as gravity sensor in space biology. These results suggested 
the cytoskeleton changing in hMSCs is associated with stem cell 
proliferation and differentiation in simulated microgravity. Micro-
gravity can provide us novel technology into stem cell biology.

Poster Board Number: T-2225

SYNTHETIC SURFACE FOR CULTURE OF HUMAN 
BONE MARROW- DERIVED MESENCHYMAL STEM 
CELLS IN A DEFINED AND XENO-FREE MEDIUM
Thompson, Kerry, Partridge, Jeff, Flaherty, Paula, Qian, Susan, 
Saxena, Deepa
BD Biosciences, Bedford, MA, USA

Mesenchymal stem cells (MSCs) are multipotent stem cells with the 
ability to differentiate into bone cells (osteocytes), cartilage cells 
(chondrocytes) and fat cells (adipocytes). MSCs are an impor-
tant tool in regenerative medicine and tissue engineering, the 
therapeutic potential of these cells is being evaluated for several 
disorders. Ex vivo expansion of these cells requires either bovine 
serum containing media or coating of the culture vessel with hu-
man or animal-derived extracellular matrix (ECM) protein. Growing 
concerns about introducing human and animal-derived pathogens 
into the culture necessitate the need for an animal free (defined 
as xeno-free and human origin components-free) culture environ-
ment. Also, media components and coating matrices of biological 
origin may have batch to batch variability and can be undefined. 
Self-coating requires additional time, resulting in coated vessels 
with limited shelf-life. Here, we report BD PureCoatTM Fibronectin 
peptide surface, a synthetic peptide surface for culture of cell types 
that require Fibronectin coating. The peptide surface is a pre-coat-
ed, synthetic, xeno-free, human origin components free, and room 
temperature stable surface. In this study human bone marrow 
derived mesenchymal stem cells were cultured on BD PureCoat 
Fibronectin peptide surface for 5 passages in MesenCult, a defined 
and xeno-free media. Cell growth and morphology were compa-
rable to cells grown on an ECM coated surface. During the course 
of culture cells retained their differentiation capability and were 
successfully differentiated into osteocytes and adipocytes follow-
ing multiple passages. Expression of MSC markers was determined 
by flow cytometry. Immunophenotyping revealed that the MSC 
population was positive for CD90, CD105, and CD73 markers. Cells 
did not express CD34, CD11b, CD19, CD45 and HLA-DR and stained 
negative for these markers. BD PureCoat Fibronectin peptide sur-
face provides a ready to use alternative to Fibronectin coating for 
cell culture with comparable cell attachment and functionality.
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ISOLATION AND CHARACTERIZATION OF HUMAN 
FETAL CARTILAGE DERIVED PROGENITOR CELLS .
Kim, Hwal Ran1, Choi, Byung Hyune2, Kim, Young Jik1, Park, So 
Ra3, Min, Byoung-Hyun4, Kim, Mijin1, Choi, Woo hee1, Troung, Minh 
dung1

1Ajou university, Cell Therapy Center, Suwon, Korea, Republic of, 2Divison of 
Biomedical and Bioengineering Sciences, Inha University, Incheon, Korea, 
Republic of, 3Department of Physiology, Inha University, Incheon, Korea, 
Republic of, 4Department of Orthopedic Surgery, Ajou University, Suwon, Korea, 
Republic of

Introduction: Bone marrow-derived mesenchymal stem cells 
(MSCs) are widely used for cartilage tissue engineering but they 
have also limitations of low differentiation capacity and dediffer-
entiation in vitro. Many studies reported that fetal progenitor/stem 
cells (FP/SCs) present in various fetal tissues had higher prolifera-
tion capacity and differentiation ability than adult stem cells. In this 
study, we isolated human fetal cartilage-derived progenitor cells 
(FCPCs) and investigated their characteristics in comparison with 
MSCs. Materials & Methods: Cartilage tissues of 12-week fetus were 
obtained after legal abortion with written consent of donors. It was 
also approved by the Ethics Committee at Inha University Hospital. 
Cartilage tissue was first washed in PBS containing 1% penicillin/
streptomycin. Then, it was minced and treated with 0.1% collage-
nase type 2 (Worthington Biochemical) in serum free Dulbecco’s 
Modified Eagle’s Medium (DMEM) for 16 hrs at 37°C under 5% CO2. 
Isolated cells were plated at 6000 cells/cm2 and cultured in basal 
medium (α-MEM containing 10% FBS and 1% penicillin/strepto-
mycin) at 37°C under 5% CO2. Cells were cultured until passage 10, 
while proliferation rate of cells were measured by doubling time 
following formula DT= {(T-T0) log2} / (logN-logN0). T-T0 is culture 
period, N is final cell number, N0 is initial cell number. Differen-
tiation of FCPCs into chondrogenic, adipogenic and osteogenic 
lineages were examined by safranin O, Oil-red O and Alizalin red 
S stains after 3 weeks of differentiation in vitro. FCPCs were also 
analyzed for the expression of various cell surface markers for MSCs 
(Stro-1, CD29, CD44, CD90 and CD105), hematopoietic stem cells 
(HSCs) (CD34 and CD45), and embryo stem cells (ESCs) (SSEA4/
SSEA1, Oct4, Nanog, and Sox2)., In addition sorted by FACs using 
STRO-1, CD14, CD49C, CD49F, CD49E, CD133, CD166 makers to iso-
late small size populations(SP). Results & Discussion: We found that 
cells in basal medium maintained doubling time of less than 3 days 
and original morphology until passage 10. Differentiation ability of 
FCPCs was higher than human MSCs for adipogenesis, osteogen-
esis, and chondrogenesis, which was maintained well until passage 
10. FCPCs showed expression of some of MSCs markers and ESCs 
markers such as CD44, CD90, SSEA4 and Oct4. In the cell sorting ex-
periment, subpopulation of FCPCs with small size populations (SP) 
were isolated and showed higher expression of CD49f and CD133 
than large populations (LP). These results showed that human 
FCPCs are highly potent cells with unique stem cell characteristics 
and could be a promising cell source for cartilage tissue engineer-
ing.

Poster Board Number: T-2227

TRANSPOSON-MEDIATED BAC TRANSGENESIS IN 
HES CELLS
Rostovskaya, Maria1, Baer, Isabell1, Obst, Mandy1, Fu, Jun2, Stewart, 
Francis2, Anastassiadis, Konstantinos1

1Stem Cell Engineering, BIOTEC, TU Dresden, Dresden, Germany, 2Genomics, 
BIOTEC, TU Dresden, Dresden, Germany

Development of efficient methods for genetic modifications of 
human embryonic stem cells (hES) is a prerequisite for clinical in-
vestigations and fundamental studies of gene function. Large-size 
transgenes, such as BACs (bacterial artificial chromosomes), that 
contain distant regulatory sequences, offer an advantage for func-
tional studies, because they can reproduce physiological regulation 
of gene expression. However, according to our experimental data, 
the only method published for BAC delivery into hES via nucleofec-
tion, leads to the integration of smaller BAC fragments to genomic 
DNA, which become often silenced. We developed a method for 
BAC transgenesis in hES cells. The inverted repeats from PiggyBac 
or Sleeping Beauty (SB) transposon were inserted into the back-
bone of modified human BACs, which contained GFP-reporters 
for OCT4, NANOG, PAX6 and GATA4 genes, using recombineering. 
Co-transfection of BACs with the respective transposase (mPBase, 
hyPBase or SB100xco) expression construct into H7.S6 and H9 
hES cells resulted in generation of stable clones. Lipofection as a 
delivery method maintained intactness of the BAC and application 
of transposase ensured full size BAC integration. Our experimental 
design provided an integration of the BAC via the known sequenc-
es (Transposon inverted repeats) that allowed to identify the clones 
with the full-length BAC by simple PCR screen and to find the sites 
of integration by Splinkerette PCR. In all clones BAC transgenes 
were flanked by TTAA or TA sequence confirming transposition by 
PBase or SB100xco respectively. Most of the stable clones con-
tained 1 copy of the BAC as determined by qPCR. We confirmed 
functional expression of a reporter for pluripotency OCT4-GFP in 
hES cells. PAX6-GFP and GATA4-GFP lineage reporters were verified 
after differentiation of the cells into neuroepithelium and definitive 
endoderm, respectively. Taken together, we report a reliable and 
elegant strategy for generation of BAC transgenic hES cells suitable 
for studies of the expressed and non-expressed genes.

Poster Board Number: T-2228

INDUCIBLE OVEREXPRESSION IN STABLY 
TRANSFECTED 
HUMAN EMBRYONIC STEM CELLS
Kyrylenko, Sergiy, Markusova, Veronika, Vaczy, Emese, Dofkova, 
Kvetoslava, Salykin, Anton, Dvorak, Petr
Department of Biology, Masaryk University, Brno, Czech Republic

Overexpression of proteins is a valuable tool to study molecular 
mechanisms of human embryonic stem cell (hESC) homeostasis. 
Transient overexpression can give answers to many puzzles, but 
as transfection rates rarely reach 100 % of cells in the population, 
stable overexpression is preferred. However, hES cells are known to 
silence the transgenes and to adopt to the overexpressed pro-
teins leading to artificial in-vitro phenomena. Therefore, inducible 
overexpression could be a method of choice as latent, non-induced 
transgenes have better chances to remain in potentially active 
state during sequential cell passages. We set out to find conditions 
for establishing inducible hESC clones. First, we screened several 
available transfection methods, including nucleofection (Lonza), 
and chemical transfection methods with Fugene 6 and Fugene HD 
(Roche), NanoJuice (Merck), Lipofectamine (Invitrogen) transfec-
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tion reagents in order to find the best method for experiments with 
hES cells. Then, we screened several available inducible systems in 
order to find those which provide satisfactory inducibility and low 
basal expression in human ES cells. We then constructed a series of 
vectors inducibly overexpressing 3 different isoforms of fibroblast 
growth factor 2 (FGF2), in particular isoform 1 (31 kDa), isoform 2 
(22,3 kDa) and isoform 3 (18 kDa) as stand-alone proteins and fused 
to GFP. We confirmed that the constructed vectors overexpress the 
target proteins upon induction with doxycycline. In addition, we 
developed a PCR-based approach for transfection of hESC cells with 
combined linear DNA fragments containing both a gene of interest 
and a gene of a selection marker. We next compared efficiency of 
establishing stable clones using traditional plasmid-based transfec-
tion with linear, PCR generated DNA fragments containing essential 
parts of the DNA vectors. For that we first derived subclones of 
hESC stably and constitutively overexpressing tetracycline-respon-
sive transcriptional transactivator rtTA. We found that chemical 
transfection with Fugene HD and a Tet-On 3G Inducible Expression 
system, EF1a Version (Clontech) are the methods of choice for deri-
vation of inducibly overexpressing clones of human ES cells. Our 
data also suggest that combined PCR based linear DNA fragments 
are superior over plasmid based transfection for establishing bio-
engineered sublines of hES cells inducibly overexpressing complex 
transgenes.

Poster Board Number: T-2229

BIVALENT MUC1* LIGANDS FORM A NOVEL AND 
IMPROVED SYSTEM FOR DEFINED, XENO-FREE 
CULTURE 
OF HUMAN ES AND IPS CELLS
Bamdad, Cynthia1, Smagghe, Benoit J.1, Chatterjee, Snigdha2, 
DiNardo, Brian A.1, Shelton, Laura M.1, Stewart, Andrew K.1, Bernier, 
Kyle J.1, Calhoun, Amy K.1, Hartman, Eric J.1, Hatziioannou, Vasilios 
M.1, Lillacci, Gabriele2, Kirk, Brian A.1, Kosik, Kenneth S.2
1Minerva Biotechnologies, Waltham, MA, USA, 2Molecular, Cellular and 
Developmental Biology, Neuroscience Research Institute, University of 
California Santa Barbara, Santa Barbara, CA, USA

We report that a single growth factor, NM23, enables serial passag-
ing of both human ES and iPS cells in the absence of feeder cells, 
their conditioned media or bFGF in a fully defined xeno-free media 
on a novel defined, xeno-free surface. Stem cells cultured in this 
system express a pattern of gene expression indicating that they 
are in a more “naïve” state than stem cells grown in bFGF-based me-
dia. NM23 and MUC1* growth factor receptor cooperate to control 
stem cell self-replication. By manipulating the multimerization state 
of NM23, we override the stem cell’s inherent programming that 
turns off pluripotency and trick the cells into continuously replicat-
ing as pluripotent stem cells. Dimeric NM23 binds to and dimerizes 
MUC1* which stimulates growth and promotes pluripotency. Inhi-
bition of the NM23-MUC1* interaction accelerates differentiation 
and causes a spike in miR-145 expression which signals a cell’s exit 
from pluripotency.

Poster Board Number: T-2230

NOVEL SYNTHETIC POLYMERS AND XENO FREE 
SERUM FREE MEDIA FOR HIGHLY EFFICIENT 
EXPANSION OF HUMAN MSC
Lin, Pei-Ju1, Tourniaire, Guilhem2, Chen, Yi-Chen3, Hsu, Hsiang-
Chun3, Swindells, Kathryn2, Wang, Ing-Kae3, Liao, Chih-Ching3, Lin, 
Su-Yo3, Huang, Jun-Jae3, Hsieh, Sing-Ying3, She, Bin-Ru3

1Tissue Regeneration Product Technology Division, Industrial Technology 
Research Institute (ITRI), Hsinchu, Taiwan, 2Altrika Limited, Sheffield, United 
Kingdom, 3Tissue Regeneration Product Technology Division, ITRI, Hsinchu, 
Taiwan

The goal of this project was to identify novel polymeric surfaces for 
the culture and expansion of mesenchymal stem cells (MSCs) in a 
highly promising xeno-free, serum-free chemically defined medium 
(ITRI-SFM) developed by ITRI (Taiwan). Due to their proliferation and 
differentiation, as well as their function in pro-angiogenicity and 
immune modulation, MSCs have been used in treating a variety of 
serious diseases, such as critical limb ischemia and graft-versus-host 
disease. Although MSCs are mostly cultured in serum-containing 
media, the cell therapy industry has been seeking to use an animal-
free, serum-free media to avoid the production challenges caused 
by the safe sourcing of animal components and batch variation 
of the serum. Unfortunately, the use of such media with standard 
culture plastics leads to poor attachment and poor growth of MSCs. 
As a result, ITRI initiated an international collaboration, with Altrika 
Ltd. (UK), to develop new synthetic substrate candidates which 
allows rapid expansion of MSCs grown in ITRI-SFM. Altrika used its 
in-house high throughput polymer microarray platform to screen 
large libraries of custom designed synthetic polymers. Over 1200 
polymers and polymer blends were screened for their capacity 
to immobilize MSCs and about 20 “hit” polymers were identified. 
These initial results were subsequently confirmed by scaling-up 
the surfaces via coating the “hit” polymers onto glass coverslips. 
Structure activity relationship studies (SAR) were run and novel 
focused libraries were prepared. These focused libraries allowed 
the establishment of a clear relationship between the structure and 
composition of these polymers and their performances in terms 
of supporting the growth of a range of MSCs: bone marrow MSCs 
(BMSC), adipose tissue-derived stem cells (ADSC) and Wharton’s jel-
ly stem cells (Wj cells). Finally, flow cytometry studies showed that 
the cells grew on these selected surfaces and maintained character-
istic MSC phenotypes of surface markers (CD105+, CD90+, CD73+, 
CD45-, CD34-). These novel synthetic polymers in combination 
with ITRI-SFM outperform the existing CELLstart/StemPro system 
for the expansion of MSCs. They are therefore valuable candidates 
for the industrial scale production of MSCs in xeno-free serum-free 
chemically defined medium. This represents a major advance in the 
development of new MSCs based therapies.
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Poster Board Number: T-2231

HUMAN NEURAL STEM CELL FATE CONTROL 
BY BIOMIMETIC CUES: FROM SINGLE 
CELL POSITIONING TO MULTICELLULAR 
ARRANGEMENTS IN DEFINED In vItro 
CONDITIONS
Buzanska, Leonora1, Zychowicz, Marzena1, Szablowska-
Gadomska, Ilona1, Zayat, Valery1, Moysa, Martyna1, Ruiz, Anna2, 
Rossi, Francois3, Domańska-Janik, Krystyna1

1NeuroRepair Department, Mossakowski Medical Research Centre, Polish 
Academy of Sciences, Warsaw, Poland, 2Department of Pharmacology, 
University of Milan, Milan, Italy, 3Nanobiosciences Unit Institute for Health and 
Consumer Protection, Joint Research Center, Ispra, Italy

Biomimetic cues are defined as in vitro microenvironmental condi-
tions mimicking cell natural niche. In our hands biomimetic cues 
used for neural stem cell fate control included creation of biofunc-
tional adhesive domains as well as modulation of oxygen tension 
conditions, influencing cellular epigenome and stimulation of 
intracellular pathways by small signalling molecules. Neural stem 
cells derived from Human Umbilical Cord Blood (HUCB-NSC) were 
directed either for differentiation or reprogramming in defined 
in vitro conditions. Bioactive domains obtained by micro-contact 
printing or micro-spotted technology, with controlled content 
and geometry served as a template to immobilize neural stem 
cells to the surface and direct their differentiation. It was shown, 
that specific, receptor mediated versus electrostatic interactions 
on the cell membrane/bioactive domain interface were crucial to 
keep the cells either in neurally committed or non-differentiated 
stage by fibronectin or poly-l-lysine pattern respectively. Single cell 
positioning in contrast to multicellular domains further promoted 
non-differentiated stage of HUCB-NSC Activation of intracellular 
pathways by signalling molecules (Wnt-3a, CNTF, Jagged, Notch 
and DKK-1) microspotted with fibronectn as bioactive domains 
directed differentiation of HUCB-NSC into astrocytic and neuronal 
lineages, as revealed by immunocytochemical and molecular analy-
sis. Low oxygen tension conditions and epigenetic stimulation with 
small molecules influencing methylation and acetylation status of 
the cellular chromatin were essential microenvironmental factors 
for effective induction of iPS cells from HUCB-NSC by poly-arginine 
tailed Klf4, Oct4 and Sox2 transcription factors. Our studies reviled 
that combining biomimetic cues with the proper stimulation of 
intracellular pathways is decisive for successful reprogramming and 
differentiation of neural stem cells derived from human umbilical 
cord blood. Sponsored by grant from Polish Ministry of Scientific 
Research and Higher Education No 5978/B/PO1/2010/38 and No 
2211/BP01/2010/38

Poster Board Number: T-2232

A ROBUST SYSTEM FOR EFFICIENT 
DIFFERENTIATION OF HUMAN PLURIPOTENT 
STEM CELLS INTO HEMATOPOIETIC STEM AND 
PROGENITOR CELLS
Marty, Andrea L .1, Ronn, Roger2, Woods, Niels-Bjarne2, Garcia, 
Bradley H.1
1Primorigen Biosciences Inc., Madison, WI, USA, 2Molecular Medicine and Gene 
Therapy, Lund University, Lund, Sweden

Major advances in differentiating human pluripotent stem cells 
(hPSCs) to primitive hematopoietic stem and progenitor cells 
would greatly accelerate hematology research and clinical develop-
ment. In collaboration with Woods et al., Primorigen has developed 
a high-efficiency hematopoietic stem cell (HSC) differentiation 

system that currently yields a) 10-100 fold more hematopoietic pro-
genitor cells (CD45/43+, CD34+) than the publication record, b) a 
40-fold increase in the number of hematopoietic cells with an adult 
cell surface phenotype (CD45/43+, 34+, 38-, 90+, 45RA-), and c) 
clonogenic progenitors (CFUs) at equivalent numbers as umbilical 
cord blood CD34+ cells. The system combines a proprietary small 
molecule based medium with an optimized protocol to achieve 
striking improvements over existing high yield methods across 
multiple hPSC lines. The resulting cells also show both lymphoid 
and myeloid cell differentiation potential, greatly increasing their 
value both for pre-clinical hematology research, and ultimately 
clinical development of HSC-based therapeutics.

Poster Board Number: T-2233

UNIVERSAL BANK OF IMMUNE-MATCHED 
CLINICAL GRADE PLURIPOTENT STEM CELLS AND 
THEIR DERIVATIVES
Craw, John S .1, Semechkin, Ruslan A.1, Agapova, Larisa1, Ross, 
Richard2, Kochetkova, Olga1, Arnold, Lori L.3, Kalichman, Michael4, 
Semechkin, Andrey Y.1
1International Stem Cell Corporation, Carlsbad, CA, USA, 2Genesis International 
Ltd, Crossfield, AB, Canada, 3California Center for Reproductive Medicine, 
Encinitas, CA, USA, 4UC Research Ethics Center, University of California San 
Diego, La Jolla, CA, USA

Creating a bank of pluripotent immune-matched stem cells is 
an essential precursor to developing stem cell based therapies 
that are both broadly applicable and economically viable. In 
this abstract we describe a universal bank of pluripotent human 
parthenogenetic stem cells for use in clinical applications. Such 
a bank could be used to create banks of differentiated cells that 
prima facie immune-match millions of individuals, making cellular 
replacement therapy a clinical reality. Human parthenogenetic 
stem cells (hpSCs) have been proposed as an alternative source for 
cell replacement therapies and are known to behave similarly to 
conventional human embryonic stem cells (hESC) in their prolifera-
tive and multilineage differentiation potential. One advantage of 
hpSCs is that their derivation does not involve the destruction of a 
viable human embryo. hpSCs are derived from unfertilized oocytes 
that have been chemically activated and isolated from the inner 
cell mass of the parthenogenetic blastocyst. Importantly, hpSC can 
be made to be homozygous at the human leukocyte antigen (HLA) 
loci. This HLA-homozygosity significantly reduces immunogenicity 
and simplifies immune matching in clinical applications. Although 
there are often hundreds of HLA types in any particular population, 
the majority of individuals carry at least one of high frequency. 
Differentiated cells derived from hESC will not immune-match any 
individuals in the population, unless they are naturally HLA-homo-
zygous, and therefore their use as a cell source requires immune-
suppression therapy alongside the replacement therapy. However 
a bank of HLA-homozygous stem cells and their derivatives 
consisting of the highest frequency haplotypes will immune-match 
millions of individuals and therefore could provide an economical 
and accessible therapeutic treatment paradigm. Here we describe 
our process of creating a bank of ethically derived, clinical grade 
(Good Tissue Practice and current Good Manufacturing Practice), 
hpSC, including the regulatory approvals necessary to derive new 
lines in California. Our strategy is to build on and expand our exist-
ing collection and create cell lines that can be used for the clinical 
development of cellular replacement therapies. Our current bank 
consists of ten hpSC lines suitable for research, along with HLA-ho-
mozygous neuronal lines and retinal pigment epithelial (RPE) cells.
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SCALABLE EXPANSION OF HUMAN EMBRYONIC 
STEM CELLS IN A MICROCARRIER SUSPENSION 
CULTURE SYSTEM
Healy, Lyn E ., Young, Lesley
Natl Inst for Biological Standards, Hertfordshire, United Kingdom

Human embryonic stem (hES) cells offer great potential for cell 
therapy and regenerative medicine due to their pluripotency and 
high capacity for self-renewal. The challenge is to produce these 
cells in large enough numbers for such therapies, whilst retaining 
their characteristics. Historically, hES cells have been grown using 
largely undefined media on mouse or human feeders in cell culture 
flasks/dishes - a labour intensive system with limited scalability. We 
have assessed a microcarrier suspension system for the culture of 
hES cells. A number of hES cell lines were grown on gelatin, laminin 
or Matrigel coated microcarriers in the LeviTube, an impeller free 
vessel for microcarrier and suspension cell cultures. The system sup-
ported the growth and serial subculture of all hES cell lines used. 
Cell yields were increased by up to 25% compared to the same line 
on inactivated mouse feeders in 6-well plates over a five day period. 
hES cells were also frozen on the microcarriers and successfully 
thawed to produce viable cultures. This system, when compared to 
2-D culture systems, provides a method for producing the equiva-
lent of 15 to 20 six-well plates in a single 50 mL tube under defined, 
feeder-free conditions with the key benefits being significant 
reductions in both handling time and media consumption.

Poster Board Number: T-2235

THE IMPORTANCE OF DIGITAL HOLOGRAPHIC 
MICROSCOPY FOR AUTOMATED, REAL-TIME 
MONITORING OF HUMAN ADULT STEM CELL 
CONFLUENCE IN LARGE-SCALE CULTURES .
Egloff, Matthieu1, Drugmand, Jean-Christophe2, Goffinet, 
Jonathan2, Colligon, Florence2, Mathuis, Philip3

1Marketing, ATMI LifeSciences, Brussels, Belgium, 2Cell Culture Technologies, 
ATMI LifeSciences, Brussels, Belgium, 3CEO, Ovizio, Brussels, Belgium

To guarantee robust cell expansion on a large scale, an automated 
control method becomes essential for obtaining sustainable and 
useful stem-cell-based products. Given that both stem cell behavior 
and the differentiation mechanisms are sensitive to cell density, 
monitoring of cell confluence is mandatory. Actual observation 
protocols of traditional polystyrene T-flasks, or multitray stacks, are 
ineffective for large scale manufacturing. Integrity™ Xpansion™ 
multiplate bioreactors have been developed to enable noninvasive, 
real-time observation of stem cell growth at large scales. The specif-
ic design of the bioreactor combined with the iLine − a differential 
digital holographic microscope (DDHM) of the newest generation − 
enables automatic multiplate cell monitoring. The DDHM technol-
ogy captures 3-D information, enabling label-free image processing 
and automatic cell confluence counting. The data presented will 
highlight the benefits of differential digital holographic microscopy 
as a reproducible and consistent method to track stem cells conflu-
ence during large-scale production.

Poster Board Number: T-2236

COMPARATIVE ANALYSIS OF ex vIvo EXPANDED 
HUMAN CD34+ HEMATOPOIETIC STEM CELLS ON 
NANEX™ NANOFIBER PLATES
Henshaw, Mariluz M .1, Fischer, Stephen E.2, Zhao, Yukang2, Kelley, 
Linda L.3, Boyer, Michael1

1Cell Therapy Facility, University of Utah, Salt Lake City, UT, USA, 2Arteriocyte, 
Cleveland, OH, USA, 3Dana Farber Cancer Institute, Boston, MA, USA

Hematopoietic stem cells (HSC) are increasingly used in treating a 
wide variety of malignant and degenerative diseases with promis-
ing results. Cells expressing CD34 (CD34+) in bone marrow (BM), 
mobilized peripheral blood (PB) and umbilical cord blood (UCB) 
identify a rare cell population with HSC progenitor characteristics. 
The number of CD34+ HSC available is invariably limited and for 
some clinical applications, ex vivo expansion is required to generate 
the cell numbers needed for successful transplant. The develop-
ment of ex vivo culture systems that enable efficient expansion 
and maintenance of CD34+ HSC is a crucial step to harnessing its 
full potential for use in cell-based therapies. Arteriocyte recently 
launched an ex vivo culture system, the NANEX™ HSC Expansion Kit. 
The NANEX™ coating is a chemically-modified polymeric nanofiber 
mesh that forms a 3D scaffold upon which the cells adhere. This 
3D scaffold partially mimics the BM microenvironment promoting 
cultures of CD34+ cells on NANEX™ plates to efficiently expand 
and maintain the CD34+ phenotype. Most of these studies were 
performed using CD34+-selected cells from UCB. In this study, we 
independently evaluated Arteriocyte’s NANEX™ HSC Expansion Kit 
as an ex vivo culture system using cryopreserved CD34+-selected 
cells from UCB and mobilized PB cultured in parallel. Three samples 
each of frozen CD34+-selected cells from UCB and mobilized PB 
were thawed and cultured in parallel for eight days on NANEX™-
coated or regular 6-well tissue culture (TC) plates. The cells were 
maintained in serum-free HSC expansion medium and optimized 
cytokine cocktail provided in the kit. Cell counts, flow cytometry 
analyses and colony-forming cell (CFC) assays were done both at 
initiation and at termination of cell cultures. There was on average, 
a 124-fold expansion of UCB CD34+ cells and four-fold expansion 
of mobilized PB CD34+ cells on NANEX™-coated plates after the 
eight-day culture period. In contrast, UCB CD34+ cells cultured 
in uncoated TC plates had a 25-fold expansion and mobilized PB 
CD34+ cells did not proliferate at all. Flow cytometry analyses of 
cells harvested from NANEX™ plates showed that UCB CD34+ cells 
maintained a larger percentage of CD34+ cells (average = 24.5 
%) compared to mobilized PB CD34+ cells (average: 9.7 %). UCB 
and mobilized PB CD34+ cells harvested from uncoated TC plates 
had markedly lower percentages of CD34+ cells (8.5 % and 5.0 %, 
respectively). There was no significant difference in CFC content 
(CFC per 500 CD34+ cells plated) between CD34+ cells used to initi-
ate the cultures and the cells harvested after the eight-day culture 
period, indicating that NANEX™ culture maintains colony-forming 
cells. This study validates the use of NANEX™ HSC Expansion Kit as 
an efficient system for the ex vivo expansion of UCB CD34+ cells. 
Expansion of mobilized PB CD34+ cells was likewise enhanced but 
not to the same degree. Mobilized PB CD34+ cells are known to 
be less proliferative than UCB CD34+ cells, and efforts to expand 
these cells ex vivo have not been as successful to date. It is likely 
that mobilized PB CD34+ cells might require other growth factors 
and/or interactions with the microenvironment for their optimal 
growth. Nonetheless, the results of these initial ex vivo experiments 
look promising and further studies are warranted.
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RECOMBINANT HUMAN VITRONECTIN AS A 
COST-EFFECTIVE XENO-FREE SUBSTRATE FOR 
EXPANSION OF HUMAN PLURIPOTENT CELLS 
AND DIFFERENTIATION OF ENDODERMAL AND 
ECTODERMAL LINEAGES IN 2D AND 3D
Fitzgerald, Megan K ., Marty, Andrea L., Monsma, Scott A.
Primorigen Biosciences Inc., Madison, WI, USA

Previously we reported that Primorigen’s engineered version of 
xeno-free recombinant human vitronectin (rhVitronectin(TM)) 
supports pluripotent cell growth and directed differentiation of 
iPS cells into endodermal lineages in 2D culture. We now have 
demonstrated the same capabilities for iPS expansion and endo-
dermal differentiation in 3D microcarrier culture, and ectodermal 
differentiation in 2D. Primorigen’s rhVitronectin contains the entire 
mature human vitronectin sequence and possesses key advantages 
over human-plasma derived vitronectin, including reduced costs, 
reduced batch-to-batch variability, and reduced risk of adventitious 
agents. These properties are particularly important for therapeutic 
applications of stem cells, given the growing interest in expansion, 
propagation, and differentiation under completely defined and 
xenobiotic-free conditions. Such applications potentially could be 
extensive, as Vitronectin is a well-known component of the extra-
cellular matrix that supports cell adhesion and spreading, and has 
been shown to support ES cell expansion (Braam et al 2008) and iPS 
cell expansion and differentiation (Rowland et al 2010). Moreover, 
the vitronectin receptor, Integrin alphaV, is expressed by pluripo-
tent cells, by migrating mesodermal cells during gastrulation, in 
hES derived definitive endoderm, and in many adult differentiated 
cell types including astrocytes and keratinocytes [ectodermal], os-
teoclasts and lymphoid blood cells [mesodermal], and hepatocytes 
and pancreatic beta-cells [endodermal]. Thus rhVitronectin is likely 
to enable cellular adhesion of derivatives from all three primitive 
germ layers during in vitro directed differentiation protocols.

Poster Board Number: T-2238

HYPOXIC CULTURE OF HUMAN PLURIPOTENT 
STEM CELLS IS PERMISSIBLE USING MOUSE 
EMBRYONIC FIBROBLASTS
Badger, Jennifer L .1, Gillett-Byrne, Meg L.2, Mason, Chris1, Wall, 
Ivan1, Caldwell, Maeve A.2
1Biochemical Engineering, University College London, London, United Kingdom, 
2HW LINE, University of Bristol, Bristol, United Kingdom

Introduction: 
Human pluripotent stem cells (hPSCs) such as embryonic (hESCs) 
and induced pluripotent stem cells (iPSCs) are capable of produc-
ing dopaminergic (DA) neurons that could be used to treat patients 
suffering from Parkinson’s disease. Hypoxic culture of hPSCs is uti-
lized to mimic the in vivo environment surrounding the pre-im-
plantation embryo, where undifferentiated hESCs are isolated. This 
environment typically ranges from 1.5 - 5.3% O2 between different 
mammalian species, which is substantially lower than atmospheric 
oxygen tension (~20%). When cultured in hypoxia, hESCs and hiP-
SCs have enhanced proliferative capacity and enhanced potential 
for neuronal differentiation, producing increased yield of target 
neurons. Most published works culturing hPSCs under hypoxia use 
costly feeder-free culture systems that are limited by problems as-
sociated with cell instability, poor cell attachment and acquirement 
of chromosomal abnormalities. This work examines the effects of 
hypoxia on the traditional co-culture system of inactivated mouse 
embryonic fibroblasts (iMEFs). We looked to determine whether 

iMEFs are compromised by hypoxia in a way that may affect their 
ability to produce growth factors required to maintain hPSC self 
renewal and pluripotency, or whether it is permissible to use iMEFs 
during hypoxic culture of hPSCs. Results: We demonstrated that 
under hypoxia, iMEF viability and metabolic activity is not signifi-
cantly altered over 7 days when compared to the normoxic control. 
In addition, there was no significant difference in the consump-
tion or production of media components or metabolites in iMEFs 
cultured under hypoxia or normoxia. Furthermore, there was no 
difference in growth rate of colonies cultured in hypoxic versus 
normoxic culture conditions in hESCs. Cells cultured in hypoxia for 
over six months still expressed pluripotency markers Tra1-60 and 
Oct4, indicating that pluripotency of hPSCs are maintained under 
hypoxic culture utilising iMEFs. To verify that hypoxic conditions 
were attained, nuclear accumulation of HIF1α was confirmed 
in iPSC cultured in hypoxia for 6 hours by immunostaining, and 
transient expression of HIF1A in cells cultured for up to 7 days in 
hypoxia was demonstrated by western blotting. Conclusions and 
Future Work: We conclude that hypoxia does not significantly affect 
viability or metabolic activity of feeder cells, nor is it detrimental 
to hPSC pluripotency. Our ongoing work addressing DA neuronal 
differentiation of hPSCs therefore adopts a hypoxic culture system 
using iMEF feeders. In our current research, we are assessing the 
effect of overexpression of Lmx1a, Pitx3 or FoxA2 on acquisition of 
a DA neural phenotype in hypoxic culture conditions. We hypoth-
esise that overexpression of these markers of DA lineage, coupled 
with the positive effects of hypoxia, will enhance the yield and 
purity of DA neurons.

Poster Board Number: T-2239

HUMAN BASEMENT MEMBRANES IN XENO-FREE 
CULTURE SUPPORT MRNA-REPROGRAMMED 
HUMAN INDUCED PLURIPOTENT STEM CELLS
Francis, Michael P ., Sachs, Patrick C., Ogle, Rebecca A., Ogle, Roy C.
Institute for Regenerative Medicine, LifeNet Health, Virginia Beach, VA, USA

Basement membrane-rich Matrigel® is a proven feeder-free 
substrate for the propagation of induced pluripotent stem cells 
(iPSCs) in vitro, yet the xenogenic origin of Matrigel® is problematic 
for iPSC clinical translation. Here we describe human basement 
membranes (HBMs) derived from allogeneic tissues for iPSC culture 
and therapeutic delivery. HBMs share a protein composition similar 
to Matrigel® in terms of laminin, collagen IV, HSPG, and nidogen 
content as shown by western blotting and MALDI-TOF mass spec-
trophotometry. Further, HBM can be synthesized into three dimen-
sional electrospun nanofibers and sponges, forming scaffolds that 
are implantable in vivo which we have characterized in vitro as cell 
delivery vehicles. For iPSC culture, a wet and dry coating method 
was formulated to attach the HBMs to tissue culture plastic, with 
Bradford assays showing equivocal protein coating between HBMs 
and Matrigel®. In serum-free attachment assays, HBMs, both as films 
and nanofibers, showed strong stem cell binding kinetics. In an 
entirely xeno-free system, we show that HBMs can be used to at-
tach, propagate, and maintain the pluripotency of non-integrating 
mRNA generated iPSCs made from consented tissues, with pluripo-
tency validated by TRA-1-60, TRA-1-81, SSEA-4, Nanog, and Oct-4 
immunohistochemistry done throughout extended passages. 
Production of human basement membrane as a xeno-free culture 
substrate takes an important step in advancing iPSCs towards 
clinical translation. The ability to tissue engineer HBM further offers 
a myriad of potential regenerative medicine applications for this 
novel allogeneic biomaterial.
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NON-INVASIVE DETECTION OF MODIFIED MOUSE 
AND HUMAN HEMATOPOIETIC STEM CELLS 
DURING IMMUNE CELL DEVELOPMENT WITH A 
HUMANIZED PET REPORTER GENE AND [18F]-L-
FMAU
McCracken, Melissa N .1, Nair-Gill, Evan1, Gschweng, Eric2, 
McLaughlin, Jami2, Cheng, Donghui3, Riedinger, Mireille1, Witte, 
Owen N.3
1Molecular and Medical Pharmacology, University of California, Los Angeles, 
Los Angeles, CA, USA, 2Microbiology, Immunology and Molecular Genetics, 
University of California, Los Angeles, Los Angeles, CA, USA, 3Howard Hughes 
Medical Institute, University of California, Los Angeles, Los Angeles, CA, USA

Positron Emission Tomography (PET) is a quantitative whole-body 
clinical imaging modality which utilizes radiolabeled probes to 
detect specific biological processes in vivo. PET reporter genes 
(PRGs) non-invasively monitor the location of transplanted cells 
carrying the gene in vivo by imaging with a reporter specific probe. 
Current clinical PET reporters are derived from Herpes Simplex Virus 
Type I thymidine kinase (HSV1-Tk) which is immunogenic and has 
led to the elimination of therapeutic cells. Transgenes of human 
nucleoside kinases are potentially non-immunogenic alternatives 
to viral-based PET reporters. We tested whether a human deoxy-
cytidine kinase with three point mutations (hdCK3mut) could 
monitor therapeutic regeneration of the hematopoietic system in 
mice transplanted with modified hematopoietic stem cells (HSCs) 
of mouse (m) and human (h) in xenotransplantation protocols. 
hdCK3mut provides a broader substrate capacity accommodat-
ing thymidine derivatives like [18F]-L-FMAU which was tested as a 
potential PET reporter probe. In vitro murine bone marrow colony 
assays determined that hdCK3mut labeled cells retain equivalent 
colony forming capacity compared to non-transduced bone mar-
row. In vivo, serial [18F]-L-FMAU PET analysis of hdCK3mut labeled 
mHSC recipient animals over 32 weeks depicted the dynamics of 
hematopoietic reconstitution visualizing the successive homing 
of mHSCs to different hematopoietic tissues in the murine system. 
hdCK3mut retroviral vector could be detected in all major lym-
phoid and myeloerythroid cell types within multiple hematopoietic 
tissues by FACS and IHC. Continuous long-term expression of hdCK-
3mut PRG caused no observable deleterious effects as determined 
by normal engraftment in peripheral blood analysis. No survival 
advantage/disadvantage was detected in mice transplanted with 
hdCK3mut mHSCs compared to normal mHSC recipient animals. 
We determined that hdCK3mut was capable of detecting hHSC en-
graftment in mice providing an innovative tool to monitor human 
xenotransplantation protocols. Both models demonstrated that 
hdCK3mut causes no detrimental effects in HSC differentiation and 
is retained in vivo with no counter selection. hdCK3mut is a poten-
tially non-immunogenic human based PET reporter gene that can 
be broadly useful for monitoring the long term outcomes of clinical 
regenerative therapies.

Poster Board Number: T-2241

AN In vItro ASSAY FOR CLONOGENIC, HIGH-
THROUGHPUT ANALYSIS OF MURINE INTESTINAL 
STEM CELLS
Gracz, Adam D .1, Johnston, Michael2, Wang, Fengchao3, Williamson, 
Ian A.2, Wang, Yuli4, Balowski, Joseph4, Sims, Christopher4, Li, 
Linheng3, Allbritton, Nancy5, Magness, Scott T.2
1Cell and Molecular Physiology, University of North Carolina at Chapel Hill, 
Chapel Hill, NC, USA, 2Medicine, University of North Carolina at Chapel Hill, 
Chapel Hill, NC, USA, 3Stowers Institute for Medical Research, Kansas City, MO, 
USA, 4Chemistry, University of North Carolina at Chapel Hill, Chapel Hill, NC, 
USA, 5Biomedical Engineering, University of North Carolina at Chapel Hill/North 
Carolina State University, Chapel Hill, NC, USA

Recent advances in the isolation and culture of intestinal epithelial 
stem cells (IESCs) facilitate testing functional properties of stemness 
in vitro. To establish ‘stemness’ of putative IESCs that are defined 
by restricted gene expression signatures, single cells must dem-
onstrate multipotency and self-renewal. Although current in vitro 
assays support growth of IESCs, they are not amenable to efficient 
clonogenic analysis at the single cell level. Additionally, limitations 
of the current assay make IESC-derived enteroid structures (bodies 
of crypt/villus-like units) difficult to process for downstream mo-
lecular analysis. The development of micro-fabricated cell culture 
arrays and computational image analysis provides the next techno-
logical step toward a clonogenic assay for IESCs and other somatic 
stem cells. Here, we show that single Sox9low-expressing IESCs 
can be seeded into cell culture microwell arrays and develop into 
enteroids, exhibiting the same behavior as IESCs in conventional in 
vitro assays. Single IESCs can be separated into distinct microwells, 
facilitating day-to-day quantification of clonogenic development. 
We demonstrate that this microwell array technology enables 
efficient clonogenic analysis and provides a platform for power-
ful statistical analysis of the effects of small molecules on IESCs. 
Support: NIH R01 DK091427, NIH R03 DK089126, NC Biotechnology 
Center Grant.
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RADIATION EXPOSURE ON MOUSE AND HUMAN 
INDUCED PLURIPOTENT STEM CELLS ENABLES 
REMOVAL OF TERATOMA-FORMING CELLS IN THE 
TRANSPLANTATION OF DIFFERENTIATED CELLS
Matsumura, Kouji1, Ishihara, Miya2, Ichiki, Yayoi1, Takada, Yuzo1, 
Arai, Masaaki3, Ishihara, Masayuki4, Kobayashi, Yasushi5, Oga, 
Atsunori6, Sasaki, Kohsuke6, Kikuchi, Makoto2

1Central Research Laboratory, Nat’l Defense Medical College, Tokorozawa, 
Japan, 2Dept. of Medical Engineering, Nat’l Defense Medical College, 
Tokorozawa, Japan, 3Dept. of Biochemistry, Nat’l Defense Medical College, 
Tokorozawa, Japan, 4Div. of Biomedical Engineering, Nat’l Defense Medical 
College, Tokorozawa, Japan, 5Dept. of Anatomy & Neurobiology, Nat’l Defense 
Medical College, Tokorozawa, Japan, 6Dept. of Pathology, Yamaguchi University 
School of Medicine, Ube, Japan

There are problems that tumor-like cells appear in transplantation 
therapy using iPS cells (iPSCs). Contamination and proliferation of 
undifferentiated cells that do not respond to differentiation induc-
tion are thought to cause tumorigenesis. The undifferentiated cells 
are generally sensitive to radiation exposure. We performed an 
experiment to test the hypothesis that the irradiation selectively 
removes undifferentiated iPSCs which heterogeneously coexist 
in differentiated cell population. Colony forming abilities were 
investigated by various irradiation doses in mouse iPSCs (miPSCs, 
MEF-Ng-20D-17) and human iPSCs (hiPSCs, 201B7). The irradiation 
inhibited colony formations in miPSCs (8 Gy) and hiPSCs (4Gy), 
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however, it had no effects on the feeder cells (fibroblast cells). 
Next, miPSCs and hiPSCs were induced differentiation into cardiac 
muscles, neurocytes and other differentiated cells according to con-
ventional methods. As markers of coexisting undifferentiated cells 
by flow cytometry analysis, GFP positive (Nanog genes expression) 
cells were examined for miPSCs and anti SSAE-4 antibody were for 
hiPSCs. In miPSCs, mean ratios of GFP positive cells were 14 % in 
embryoid bodies and decreased to 4 % in 4 weeks differentiation 
induced cells. In hiPSCs, mean ratios of SSEA-4 positive cells were 
22% in 4 weeks differentiation-induced cells and decreased to 4% 
in 8 weeks cells. We tried to eliminate undifferentiated miPSCs on 
the culture dishes by irradiation. By a single exposure dose of 8 Gy 
to the culture dishes, GFP positive cells were decreased to lower 
than 0.1 % without disorder in myocardial beats. As in vivo studies, 
we injected non-irradiated or irradiated differentiated cells into the 
testis of SCID mouse to examine teratoma formations. Although 
non-irradiated cells formed teratomas in all the mice examined 
(n=13), irradiated cells formed either no or localized teratoma in 
the testis (n=20). Therefore, it was suggested in the miPSCs that the 
irradiation before transplantation selectively eliminates residual un-
differentiated cells and inhibits post transplantation tumorigenesis. 
In hiPSCs, the irradiation also inhibits teratoma formations by an 
appropriate amount of dose since coexistence of undifferentiated 
cells was observed in the differentiation induced cells.

Poster Board Number: T-2243

A NOVEL METHOD FOR INDUCING A CELL TYPE-
SPECIFIC CRE-LOX RECOMBINATION IN MOUSE 
ADULT BRAIN STEM CELLS
Benedykcinska, Anna, Henriquez, Nick, Brandner, Sebastian
Institute of Neurology, University College London, London, United Kingdom

One of the major challenges of brain tumour research remains 
the precise and selective targeting of specific cells in neurogenic 
regions. These cells, thought to be the origin of most intrinsic brain 
tumours, reside in the subventricular zone, one of the major neuro-
genic areas of the brain. 
Here we demonstrate a novel approach in which we target the 
B-Type of SVZ cells, by combining a cell type-specific glutamate 
aspartate transporter (GLAST)-Cre ERT2 mouse model with the 
intraventricular injection of a recombination inducer- the active 
Tamoxifen metabolite. Our new technique is also compared to the 
previously reported method using Adeno Cre virus. With this novel 
approach we aim at selectively targeting the SVZ B-type of cells. 
Mice expressing the CreERT2 fusion protein under control of the 
Glutamate-aspartate transporter promoter express cre in astro-
cytes including B-Type SVZ stem cells. Tamoxifen administration 
induces nuclear transfer of the cre-ERT2 protein in GFAP-expressing 
cells, where it can mediate loxP-dependent recombination. 
GLAST-CreERT2 mice were crossed with a LacZ reporter mouse 
(ROSA26RloxP/loxP) which allows detection of a recombination 
with the β-galactosidase assay. We administered the metaboli-
cally active Tamoxifen derivative by injection into the ventricle of 
GLAST-CreERT2 x ROSA26RloxP/loxP mice. Identification of the 
recombined cell types was confirmed by immunohistochemistry or 
by β-galactosidase assay, and by colocalisation with GFAP, Nestin, 
Sox2, PDGFRα or Doublecortin. Direct injection of the Tamoxifen 
metabolite into the ventricles of GLAST-Cre mouse brains induced 
cre mediated recombination. Recombination occurred in GFAP 
positive cells in the SVZ, and at higher doses, occasionally also in 
adjacent differentiated astrocytes. The co-expression of the SVZ 
stem cell marker GFAP and to a much lesser extent, the progenitor 
marker Nestin in recombined SVZ cells proves the efficiency of the 
spatially- and temporally-controlled recombination of GLAST-pos-

itive cells with a stem cell phenotype. Our approach demonstrates 
the selectivity of the method that makes it a very useful model for 
targeting SVZ-stem cells in the context of our mouse models of 
brain tumour pathogenesis.

Poster Board Number: T-2245

IMPORTANCE OF SIZE DIFFERENCE BETWEEN 
MACRO- AND MICRO-SCALE STATIC CULTURES 
TO ENABLE EFFECT OF CELL-SECRETED FACTORS 
ON MOUSE EMBRYONIC STEM CELL BEHAVIOR - A 
MATHEMATICAL MODEL BASED STUDY
Chowdhury, Mohammad Mahfuz, Fujii, Teruo, Sakai, Yasuyuki
Institute of Industrial Science, The University of Tokyo, Tokyo, Japan

Conventional static macro-scale cultures, e.g. 6-Well plate (6WP), 
cannot fully realize effect of cell-secreted factors owing to their 
large culture volumes, and distribution of the factors from cell 
neighborhood by spontaneous fluctuations causing a high mass 
transfer rate. To implement cell-secreted soluble factors for auto-
regulation of ESC (embryonic stem cell) behavior in culture, we 
cultured and differentiated mouse ESC (mESC) on a semi-perme-
able membrane sandwiched between two micro-chambers (height 
500 µm) of a microbioreactor (MB). During cell culture in the MB, 
we maintained small culture volume (~114 µL) in the top chamber 
to form enclosed diffusion-dominant environment while culture 
volume in the bottom chamber was adjusted to provide enough 
nutrient. Recently, we showed that cell-secreted BMP4 in the MB 
co-operated with LIF - but not in the 6WP - to preserve a high plu-
ripotent state of mESC culture. We also showed that cell-secreted 
BMP4 induced prominent meso- and endo-dermal differentiation 
of mESCs in the MB culture instead of default neuronal differentia-
tion usually observed in 6WP owing to absence of signaling other 
than FGF. Therefore, MB realized action of cell-secreted soluble 
factors which cannot be realized in macro-scale cultures and 
provided an environment which enhanced ESC self-capabilities by 
auto-regulation. Owing to a smaller volume than the macro-scale 
one (6WP), concentration gradient along the height of the MB will 
be relatively small causing a high availability of cell-secreted BMP4 
to mESC in the MB culture. In addition, we observed slower dye 
dispersion in the MB than the 6WP system without cell indicating 
slower mass transfer rate in the MB. This can also cause a high avail-
ability of BMP4. Overall, higher availability of cell-secreted BMP4 
than the 6WP can activate autocrine/paracrine effect to enable a 
high pluripotent state or different differentiation profile in the MB. 
However, we did not know which mechanism (small concentra-
tion gradient or slow mass transfer rate) difference between the 
MB and 6WP had prominent role to differ the availability of BMP4. 
In this study, we developed mathematical models to estimate 
cell-secreted BMP4 activities in the MB and 6WP cultures to identify 
the prominent mechanism difference. Owing to heterogeneity of 
differentiated cells in differentiation culture necessitating a large 
number of parameters to estimate BMP4 activity, we only consid-
ered undifferentiation culture of mESCs. The models quantified 
autocrine activity of BMP4 (proportional to concentration of BMP4-
bound receptors) in the culture systems by considering diffusion of 
BMP4 in culture volume; diffusion and secretion of BMP4, binding 
of BMP4 to its receptor, etc. in mESC aggregates. Models estimated 
higher concentration of BMP4-bound receptors in the MB culture 
than the 6WP indicating enhanced autocrine activity in the MB. By 
varying culture volume height (to reflect the role of concentration 
gradient) and diffusion constant (to reflect the role of mass transfer 
rate), it was found that height difference would cause larger varia-
tion in autocrine activity between the MB and 6WP than mass 
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transfer difference would. Therefore, smaller concentration gradient 
i.e. smaller size of the MB instead of slower mass transfer rate than 
that of the 6WP would have the prominent role to activate effect of 
cell-secreted BMP4 on mESC behaviors in the MB.

Poster Board Number: T-2246

IDENTIFYING SHARED HUMAN AND MOUSE STEM 
CELL PATHWAYS ASSOCIATED WITH LEUKEMIA 
STEM CELLS: STANDARDIZING COMPARISONS 
USING THE HSCI STEM CELL COMMONS
Hide, Winston A .1, Altschuler, Gabriel1, Das, Sudeshna2, Merrill, 
Emily3, Chapman, Brad1, Sytchev, Ilya1, Hutchinson, John1, Hofmann, 
Oliver1, Ho Sui, Shannan1

1Biostatistics, Harvard School of Public Health, Boston, MA, USA, 2Innovative 
computing, Massachusetts General Hospital, Boston, MA, USA, 3Innovative 
Computing, Massachusetts General Hospital, Boston, MA, USA

The weight of evidence indicates that tumor propagation depends 
on a subpopulation of tumor-initiating cancer stem cells (CSC) 
endowed with true self-renewal capacity. It is attractive to target 
pathways to cancer progression through selective action on CSCs. 
Leukemia stemness signatures have been defined using function-
ally well defined leukemic stem cells. Although these signatures 
share a number of significant oncogenic pathways, the signatures 
only have three genes in common. Stem cell molecular and experi-
mental comparison is thrown into sharp relief by inconsistencies 
in actual results, data formats, and descriptions among biomedical 
research discoveries. The Harvard Stem Cell Institute (HSCI) has 
created an open, community-based approach to data sharing: The 
Stem Cell Commons (stemcellcommons.hsci.harvard.edu) that 
captures information in an Investigation-Study-Assay (ISA) format 
used by over 30 organizations. The common framework means that 
workflows and methods are consistent, and that experiments can 
be matched across 148 studies using common experimental de-
scriptions. To further address inconsistency and find key activating 
signaling pathways in CSCs, we have developed pathway finger-
printing, a method that standardizes gene expression to a fixed set 
of curated pathways (KEGG, Reactome and Wikipathways). Pathway 
fingerprinting out-performs gene-based approaches for cross-ex-
periment analysis, permitting comparisons of experimental results 
independently of technology, species or experimental source and 
providing a simplification of the cellular functional state. We have 
pathprinted haematopoetic stem cells in mouse, human and leu-
kemic stem cells in mouse models and human published data. We 
show that cancer stem cells share pathway activation to recapitu-
late stem cell ontogeny, sharing immune signaling, hemostasis, and 
a number of pathways at several levels of functional organization. 
We welcome participation from the stem cell community and invite 
researchers to join the Commons to promote discovery in stem cell 
research by sharing data and tools.

Poster Board Number: T-2247

3D-MODELING OF EMBRYOID BODIES FORMED BY 
MOUSE PLURIPOTENT STEM CELLS IN DIFFERENT 
CELL CULTURE SYSTEMS
Gordeeva, Olga
Institute of Developmental Biology, Russian Academy of Sciences, Moscow, 
Russian Federation

Pluripotent stem cells derived from different cell sources can 
recapitulate in vitro the early stages of mammalian development. 
Despite different origin, embryonic stem (ES) and embryonic germ 
(EG) cells express similar gene sets and display similar differentia-
tion potentials after the in vitro cell culture adaptation. Their malig-

nant counterparts, embryonal teratocarcinoma stem (EC) cells, have 
restricted developmental potentials caused by genetic disturbanc-
es and represent cell models for study of developmental abnormal-
ities. In order to develop standard 3D cell models for fundamental 
and pharmacological research the spatio-temporal characteristics 
of the earliest stages of in vitro differentiation of embryoid bodies 
formed by mouse ES, EG and EC cells were studied. We found the 
significant differences in growth and differentiation dynamics of 
embryoid bodies formed by these cell lines maintained in serum 
and serum-free cell culture systems. Similarly, the morphogenetic 
events timing and early embryonic lineage commitment differed in 
embryoid bodies formed by ES, EG and EC cells. Moreover, growth 
and differentiation dynamics of the embryoid bodies also depend-
ed on the initial cell numbers forming spheroids. Electron micros-
copy study and live cell imaging analysis showed that during the 
differentiation of embryoid bodies the intercellular contacts under-
went changes and cell communications between outer and inner 
cell layers of the embryoid bodies progressively reduced. Therefore, 
diffusion of high molecular weight substances from culture media 
and growth factors secreted by outer extraembryonic endoderm 
cells significantly decreases upon embryoid body differentiation. 
These findings provide new information for the investigation of 3D 
differentiation of different types of pluripotent stem cells exposed 
to xenobiotics, new pharmacological substances and drugs.

Poster Board Number: T-2249

HETEROGENEOUS EXPRESSION OF 
PLURIPOTENCY-ASSOCIATED GENE IN MOUSE 
EMBRYONIC STEM CELLS VISUALIZED BY 
BIOLUMINESCENCE MICROSCOPY
Hatta-Ohashi, Yoko, Takahashi, Takeo, Suzuki, Hirobumi
Medical Technology R & D Division, Olympus Corporation, Tokyo, Japan

The embryonic stem (ES) cells consist of various cell subsets which 
express different levels of pluripotency associated genes such 
as Nanog, Oct4, and Sox2. The heterogeneous expression of the 
transcription factors associated with pluripotency within ES cells 
has been shown by the use of RT-PCR, luciferase reporter assay, 
flow cytometry, and immunohistochemistry. Although these con-
ventional methods provide the end-point data of gene expression, 
they cannot monitor the temporal changes within individual cells. 
Therefore, the temporal and spatial analysis of gene expression at 
the single cellular level is required for studies on self-renewal and 
differentiation processes of ES cells. To understand the exact profile 
of gene expression in the process of ES cell differentiation, gene 
expression of Nanog in mouse ES cells were monitored by using the 
single cellular bioluminescence imaging system (LV200, Olympus). 
The time course imaging analysis using luciferase as a reporter 
revealed that (1) the promoter activity of Nanog gene mostly fluc-
tuated at single cellular level, and the pattern of fluctuation varied 
among colonies of ES cells in the presence of leukemia inhibitory 
factor, (2) the prompter activity of Nanog gene decreased in the 
most of ES cells after bFGF-induced differentiation, whereas higher 
Nanog expression was sustained in small subpopulation of ES cells, 
and (3) the promoter activity of Nanog gene recovered heteroge-
neously among ES cells in response to dual inhibition of mitogen-
activated protein kinase signaling pathway using PD184352 and 
SU5402. This is the first study to demonstrate the temporal and 
spatial dynamics of Nanog gene expression at the single cellular 
level using bioluminescence imaging system.
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GENERATION OF ROSA26-TDTOMATO KNOCK-
IN RATS VIA GENE TARGETING OF PLURIPOTENT 
STEM CELLS
Kobayashi, Toshihiro1, Kato-Itoh, Megumi1, Yamaguchi, Tomoyuki1, 
Sanbo, Makoto2, Tamura, Chihiro2, Hirabayashi, Masumi2, Nakauchi, 
Hiromitsu1

1Division of Stem Cell Therapy, Institute of Medical Science, University of Tokyo / 
JST, Tokyo, Japan, 2Center for Genetic Analysis of Behavior, National Institute for 
Physiological Sciences, Okazaki, Aichi, Japan

Use of rats for studies in behavior, pharmacology, and disease 
modeling has been limited because gene targeting technology has 
been lacking. However, recent discovery of a culture system using 
small molecules specifically to inhibit spontaneous differentiation 
pathways of pluripotent stem cells (PSCs) has permitted genera-
tion of germline-competent rat PSCs. This stable and reproducible 
culture system in rat PSCs constitutes a breakthrough for generat-
ing not only transgenic rats by introducing exogenous genes into 
PSCs but also knock-out rats via gene targeting. Various genetically 
modified rats will soon be available for analyses of gene functions 
or physiological features as can now be done in mice. In mouse or 
human, one widely used technique to express a gene of interest 
stably and ubiquitously is to insert that gene into the Rosa26 locus 
via gene targeting of PSCs. Rosa26 knock-in mice conditionally 
expressing a reporter or a toxin gene have contributed to trac-
ing or ablation of specific cell lineages. Here, as a third model, we 
report identification of a Rosa26 locus in the rat. We found a highly 
conserved region in rat chromosome 4 that contains not only the a 
Rosa26 locus but also genes that are neighbors to Rosa26 in mouse. 
To see if this region, like the Rosa26 locus in mouse or human, actu-
ally allowed ubiquitous expression of an inserted gene, we cloned 
homology arms from genomic DNA of the DA rat and constructed 
a targeting vector to insert a splice acceptor with tdTomato-IRES-
Puror-pA sequence. After electroporation into rat PSC lines derived 
from various strains and tissues, on average, about 30% of picked 
up clones demonstrated correct targeting judged by PCR using ge-
nomic DNA and Southern blotting. As expected, all positive clones 
ubiquitously expressed tdTomato. We injected rat embryonic stem 
cells (ESCs) from one of the Rosa26-tdTomato knock-in lines into rat 
blastocysts. Neonatal chimeric rats expressed tdTomato through-
out their bodies and they grew into adults normally and showed 
high coat color chimerism. Next, we mated 3 male rats exhibiting 
relatively higher chimerism with wild type females to see if Rosa26-
tdTomato knock-in rat ESCs were capable of germline transmis-
sion. Offspring of 2 chimeras expressed tdTomato ubiquitously 
throughout their bodies, indicating successful germline transmis-
sion. Expression of tdTomato was detected in all main organs at 
the neonatal stage and in blood cells at the adult stage. These 
data provided strong evidence for functional conservation of the 
Rosa26 locus among rat, mouse, and human. We have successfully 
generated Rosa26 knock-in rats expressing tdTomato ubiquitously 
via gene targeting of PSCs. The new tools described here (target-
ing vectors, knock-in PSCs, rats) should be useful for a variety of 
research using rats.

Poster Board Number: T-2251

THE EXPRESSION OF MULTICISTRONIC VECTORS 
LINKED BY THE SELF-PROCESSING 2A PEPTIDES 
IN MOUSE EMBRYONIC STEM CELLS AND THE 
EFFECTS OF USING DIFFERENT 2A PEPTIDES ON 
PROTEIN EXPRESSION
Gao, Steven, Morgan, Hugh D., Jack, Michelle, O’Neill, Chris
Centre for Developmental and Regenerative Medicine, Kolling Institute for 
Medical Research, Sydney, Australia

Multicistronic vectors linked by the self-processing 2A peptides 
have been successfully used in cellular reprogramming. The func-
tion and expression characteristics of these vectors have yet to be 
well documented in embryonic stem cells. In the present study, we 
generated vectors containing different combinations of 3 pancre-
atic transcriptions factors (Pdx1, Nkx2.2 and Ngn3) together with 
an eGFP reporter, all linked by the self-processing 2A peptides. The 
multicistronic vectors were trasnfected into mouse embryonic stem 
cells and the expression of these vectors was characterised using 
qPCR and FACS. Similar level of gene expression of a given gene 
was observed regardless of its position within a 2A multicistronic 
construct. Expression of a terminal EGFP was 50.6% and 23.8% 
more efficient when linked by T2A compared with F2A and E2A 
peptides, respectively. Highest level of expression was achieved 
when all genes in a multicistronic vector was linked the genes 
exclusively with T2A peptides. The study provides guidance on 
successful strategies for the efficient expression of 2A multicistronic 
constructs in embryonic stem cells.

Poster Board Number: T-2252

TWO DISTINCT KNOCKOUT MODELS REVEALED 
AN ESSENTIAL ROLE OF P53 GENE IN RAT 
EMBRYOGENESIS .
Kawamata, Masaki, Ochiya, Takahiro
Molecular and Cellular Medicine, National Cancer Center Research Institute, 
Tokyo, Japan

Rats have important advantages on an experimental system for 
physiological and pharmacological investigations. However, gene 
functions in vivo have been poorly understood because of lacking 
knockout (KO) strategy in the rats. In 2008, Zinc-finger nuclease 
(ZFN)-based KO technology was developed in the rats. The technol-
ogy makes it possible to generate both KO and knockin (KI) rats 
more rapidly than a conventional KO method, which suggests a 
lack of merit using embryonic stem cells (ESCs) to generate KO 
animals. In this study, we show a combination strategy using both 
ZFNs and ESCs for the generation of knockout chimeras in the rats. 
This method allowed us to find a novel phenotype, which was not 
observed in a conventional KO model, within 1 month since homol-
ogous recombination was demonstrated in the ESCs. In the present 
study, p53 was targeted for generating KO rats to investigate its 
function on rat development using an Oct4-Venus ESC line that was 
established in our previous study under a condition of YPAC culture 
medium composed of 4 signaling inhibitors and 20% serum. ZFNs 
strongly supported homologous recombination, leading to obtain-
ing not only heterozygous (p53+/-) clones but also homozygous 
(p53-/-) ones. Chimeric rats were generated via microinjection 
with p53+/- ESCs and heterozygous rats were produced through 
germline transmission. An intercross of heterozygous rats resulted 
in a successful delivery and growth of homozygous males while 
females did not grow due to causing neural tube defects (NTDs), 
exencephaly. On the other hand, microinjection with p53-/- ESCs 
led to a failure of delivery. During their embryogenesis, most of the 
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p53-/- chimeras stopped development, resulted in absorption in 
uteri. An analysis of p53-/- ESCs revealed that they were protected 
from apoptosis and maintained strong pluripotency under a differ-
entiating condition. Moreover, chromosomal instability appeared 
in ESC-derived differentiated cells whereas the p53-/- ESCs kept 
a normal karyotype despite long passages. These results suggest 
that the malignancies in the p53-/- ESCs might interfere normal 
embryogenesis in the chimeric environment. Here we conclude 
that the phenotype by a p53 deficiency was remarkably different 
between conventional and chimeric KO rat models, which high-
lighted the chimeric strategy using ZFN-mediated homozygous 
ESCs to promptly find concealed functions of genes.

Poster Board Number: T-2253

CORRELATION BETWEEN OSTEOBLASTIC 
DIFFERENTIATION ACTIVITY AND CELL 
MORPHOLOGY OF RAT MESENCHYMAL STEM 
CELLS
Kan, Cheng1, Motohiro, Hirose2, Hirotaka, Mutsuzaki3, Xiupeng, 
Wang2, Yu, Sogo2, Atsushi, Yamazaki1, Atsuo, Ito2

1Faculty of Science and engineering,Waseda University, ibaraki, Japan, 2Human 
Tech. Res. Inst., Natl. Inst. of Adv. Industrial Sci. and Tech. (AIST), ibaraki, Japan, 
3Orthop. Surgery, Ibaraki Prefectural Univ. of Health Science Hospital, ibaraki, 
Japan

Introduction: Cell morphology has received much attention in 
recent years due to the effect of cellular functions, including 
proliferation, differentiation and migration, which are important 
on bioactive molecules. Recent evidence suggests that extracel-
lular environments can also mediate cell functions, particularly 
cell adhesion behaviors. Tanaka and Hirose et al. reported that 
rat mesenchymal stem cells (MSCs) with round-shape showed 
higher ostoblastic differentiation activity on ceramics sheets than 
those with wide spread-shape on polymer sheets after 2 weeks 
of cultures with osteogenic media. However, correlation between 
osteoblastic differentiation activity and cell morphology of rat 
MSCs remains unclear. In the present study we report the correla-
tion of cell adhesion areas on various substrates and osteoblastic 
differentiation of rat MSCs. Materials and Methods: Five various 
substrates were used for MSCs culture in this study. The titanium 
plates(11mm×11mm×1mm) were immersed in hydrogen peroxide 
(H2O2), then treated by autoclaving (H2O2-Ti) or heat-treated at 
300 ºC for 2 hours (300 ºC -Ti). Ti, H2O2-Ti and 300 ºC -Ti plates were 
immersed in supersaturated calcium phosphate solutions (Ca/P 
mol ratio:2.0, Ca2+:3.67 mM, HCO3-:15.09 mM) at 37 ºC for 48 hours 
to prepare titanium plates coated with an apatite layer (H2O2-Ti-Ap, 
300 ºC -Ti-Ap and Ti-Ap). Untreated titanium plates and commer-
cially available cell culture plates were used as controls. Rat MSCs 
were isolated and primary cultured as described previously. MSCs 
were seeded on plates at 4.0×104 cells/mL and cultured at 37 ºC in 
a humidified atmosphere of 95% air and 5% CO2. After 2 hours, the 
cells attached to each surface were stained using the LIVE/DEAD 
Viability/Cytotoxicity Assay kit according to the manufacturer’s 
instructions and observed with a fluorescence microscope (Model 
BX51; Olympus). Living cell adhesion areas were measured using 
Image-Pro® PLUS software (Media Cybernetics, Inc., Version 7.0). 
For evaluating osteoblastic differentiation of MSCs, an osteogenic 
differentiation medium which was minimum essential medium 
containing 10% fetal bovine serum and 1% antibiotics supple-
mented with 10 nM dexamethasone, 10 mM β-glycerophosphate 
and 0.28 mM ascorbic acid-2-phosphate. The cells were seeded 
on each substrate at 5.0×104cells/mL. After 3 weeks of culture, 
the osteocalcin contents secreted from the MSCs were measured 
using a rat osteocalcin ELISA kit according to the manufacturer’s 

instructions. Results and Discussion: Living cell adhesion areas mea-
sured after 2 hours culture were as follows: 199±46(300 ºC-Ti-Ap), 
220±60 (H2O2-Ti-Ap), 351±96(Ti-Ap), 352±124 (Ti), and 500(TCPs). 
Osteocalcin contents measured after 3 weeks of culture were as fol-
lows: 2987±1237 (300ºC-Ti-Ap), 2430±222 (H2O2-Ti-Ap), 1841±245 
(Ti-Ap), 1604±519 (Ti) and 83±133 (TCPs). Cell morphology of rat 
MSCs strongly correlates with osteoblastic differentiation activity. 
Correlation coefficient of the living cell adhesion areas and osteo-
calcin contents of rat MSCs was 0.9589.

Poster Board Number: T-2254

EARLY RESPONSE OF PIG MESENCHYMAL 
PROGENITOR CELLS TO INTRACELLULAR 
INCORPORATION OF GADONANOTUBES 
RESEMBLES ANOIKIS RESISTANCE
Cabreira-Hansen, Maria G .1, Tran, Lesa A.2, Robinson, Tawana M.2, 
Wilson, Lon J.2, Willerson, James T.1, Perin, Emerson C.1
1Stem Cell Center, Texas Heart Institute, Houston, TX, USA, 2Dept. of Chemistry, 
Rice University, Houston, TX, USA

Detachment from the extracellular matrix causes cell death, or 
anoikis, a process that some neoplastic cells evade during cancer 
progression to metastasis. We are reporting that mesenchymal 
progenitor cells (MPCs) respond to the incorporation of gadolini-
um-loaded carbon nanocapsules, or Gadonanotubes (GNTs), by a 
non-proliferative, non-apoptotic cell cycle arrest mechanism similar 
to anoikis resistance, also termed synoikis. In previous studies, we 
have demonstrated that GNTs can readily labeled MPCs (109 Gd3+ 
ions/cell) without significant loss of viability, phenotypic charac-
teristics and differentiation potential. However, GNT-labeled MPCs 
showed an extended growth lag phase (48 hours) compared to 
controls (24 hours) and decreased adhesion to collagen and fibro-
nectin. These events were transient, as GNT-labeled MPCs displayed 
the same properties of control cells after 48 hours. To further 
characterize the cellular response to GNTs, we investigated possible 
changes in gene expression by transcriptome analysis. Pig bone 
marrow-derived MPCs at the log phase were incubated with GNTs 
for 24 hours. Control and GNT-labeled cells were then re-plated and 
cultured for another 24 hours, followed by RNA extraction. Microar-
ray (GeneChip Porcine Genome Array; Affymetrix, Santa Clara, 
CA, USA) data generated from 3 independent experiments were 
used to compare gene expression changes between control and 
GNT-labeled cells and to analyze the affected biological pathways 
(Ingenuity Systems Inc, Redwood City, CA, USA). More than 130 
genes were significantly altered, including those involved in cell 
cycle, DNA damage, and stress response pathways. Data is currently 
being validated by qPCR, immunocytochemistry, flow cytometry, 
ELISA, and Western blotting. Flow cytometry studies revealed a 
significant accumulation of cells at the G2/M phase, indicating that 
growth arrest is effectively ongoing in GNT-labeled cells. In addi-
tion, the expression of DNA replication machinery components, 
such as MCM2 and 4, CHAF1, CDC45, CKS2, and GINS complex 
subunit Psf1 were found to be significantly decreased. The G2-M 
cyclins, B1 and B2, were downregulated, as well as transcription fac-
tors and other regulatory proteins that are involved in the control 
of cell cycle progression and replication, such as E2F1, PCNA, and 
F-Box protein-5. The cyclin G2, a negative regulator of cell cycle 
progression, was upregulated. Expression of Angiopoietin-like 4 
(ANGPL4) and BNIP3, both implicated in synoikis, were significantly 
elevated. In order to fully demonstrate that the survival of GNT-
labeled cells is assured by a synoikis-like mechanism, we are pres-
ently developing oligonucleotide-based assays to knock down the 
expression of ANGPL4 in GNT-labeled cells. As more investigators, 
including our group, study the in vivo application of biocompatible 
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carbon nanostructures as agents for drug delivery, molecular imag-
ing, and cell tracking, we believe that our current findings will be 
invaluable to the elucidation of the cellular and molecular response 
to this novel class of nanoparticles.

Poster Board Number: T-2255

THE TRANSPLANTED RAT NEURAL STEM CELLS 
DOWNREGULATE EXPRESSION OF 
TLR4 IN CEREBRAL ISCHEMIA OF RATS
Hongwei, Yu1, Xiaodong, Sun2, Lianhong, Jin1

1Basic medical colledge, Harbin Medical University, Harbin, China, 2Basic 
medical colledge, Mudanjiang Medical College, Mudanjiang, China

[Objective]Neural stem cells(NSCs) are believed to promote the 
function recovery in cerebral ischemia in rat. Toll-like receptor TLR4 
play a critical role in the neuroinflammatory condition. However, it 
is not clear that how the transplanted NSCs influence the expres-
sion of TLR4 during cerebral ischemia. In this study, we detect the 
transplanted rat NSCs modulate the expression of TLR4 in cerebral 
ischemia of rats.[Methods]The NSCs from the embryonic 12.5~14d 
cerebral cortex of Wistar rats were isolated, identified by the detec-
tion of the self-renewal capacity and multi-differentiation potential, 
labelled through the red fluorescent dye PKH26. The labelled NSCs 
were transplanted into the cerebral ischemia in rats. The immu-
nohistochemistry and Western Blot technique were performed to 
discover the expression of TLR4 at several timepoints after NSCs 
transplantation.[Results]The results of immunohistochemistry 
suggested that the expression of TLR4 decrease. The Western Blot 
analysis also revealed that the expression of TLR4 decrease.[Conclu-
sions]These results indicated that the transplanted rat NSCs can 
downregulate the expression of TLR4 in cerebral ischemia in rats.

Poster Board Number: T-2256

NUNCLONTM SPHERA - A NOVEL SURFACE 
DESIGNED TO PREVENT CELL ADHESION AND 
SUPPORT EFFECTIVE GROWTH OF CELL SPHERES 
IN SUSPENSION
Sinor-Anderson, Amy D ., Carter, Stephanie M., Neeley, Cindy
Thermo Fisher Scientific, Rochester, NY, USA

Stem cells or progenitor cells have the capacity of self-renewal 
and differentiation at the single-cell level in vitro. The formation 
of spheres in suspension cultures (e.g. neurospheres, embryoid 
bodies) is widely used for producing different cell lineages from 
progenitor/embryonic stem cells and is used for further applica-
tions. Experimental variability in sphere-forming cultures has been 
linked to medium composition and volume, cell density, and dura-
tion in culture. Nevertheless, the surface property of the culture 
dish is one of the most critical factors contributing to the success of 
sphere formation in vitro. Although several commercially available 
culturewares offer properties of low cell adhesion, sphere-forming 
without random cell attachment and spontaneous cell differentia-
tion is still a challenge to many researchers. The novel Nunclon™ 
Sphera culture surface by Thermo Fisher Scientific allows cells to 
grow in suspension with virtually no cell attachment providing su-
perior performance to other commercially available culturewares. 
In this study, we demonstrate that the new surface supports many 
different cell types and their ability to generate spheres including: 
embryonic stem cells, induced pluripotent stem cells, mesenchy-
mal stem cells, HepG2, Hela, HEK293, PC-12, and P19. Over time, 
the spheres grow in volume indicating that the new surface has no 
adverse effect on sphere growth. The adsorption of many different 
substrates, such as Horseradish peroxidase (POD)-IgG, serum pro-

tein (human and bovine), Collagen, and Fibronectin, is extremely 
low suggesting that these large protein molecules do not alter the 
non-adhesive property of the surface. The improved process of sur-
face modification significantly minimizes batch-to-batch variations, 
a clear advantage over the existing commercially available sphere 
culture products. The surface is also animal origin free (AOF) provid-
ing benefits during scale-up for clinical purposes. In all, Nunclon™ 
Sphera offers many benefits over the existing commercially avail-
able products and can improve the formation of embryoid bodies 
and neurospheres aiding in differentiation.

Poster Board Number: T-2257

EFFECT OF A NOVEL SYSTEM OF PORCINE 
In vItro MATURATION AND CULTURE ON 
COLONIZATION OF PUTATIVE PORCINE 
EMBRYONIC STEM CELLS
Cheong, SeungA, Kwak, Seong-Sung, Jeong, Se-Heon, Jeon, 
Yubyeol, Hyun, Sang-Hwan
College of Veterinary Medicine, Chungbuk National University, Lab. of 
Veterinary Embryology and biotechnology, Cheongju-si, Chungbuk, Korea, 
Republic of

Porcine embryonic stem cells (pESCs) have a great potential in 
genetic engineering for produce of cloned or gene modified pigs. 
For derivation of pESCs, the majority source of embryos is in vivo 
produced blastocysts, because they are expected to be high qual-
ity. However, obtainment of in vivo blastocyst is expensive and toil-
some. Thus, many researchers are used blastocysts produced from 
in vitro such as in vitro fertilization (IVF) and parthenogenesis (PA). 
However, it is difficult to establish pESCs from in vitro produced 
blastocysts because in most cases there is no obvious inner cell 
mass (ICM) or they eventually contain only few ICM cells. There-
fore, we investigated the relationship in vitro produced blastocyst 
quality and colonization efficiency of pESCs. In experiment, we 
performed the IVF and PA with treatment of some chemicals. The 
control group is produced using M199 media in IVM and porcine 
zygote medium-3 (PZM3) in IVC. The treatment group is produced 
using M199 with 2 μM resveratrol (RV) in IVM and PZM5 with 10 
ng/mL porcine granulocyte-macrophage colony stimulating factor 
(pGM-CSF), 2 μM RV and 10 μM β-mercaptoethanol (β-ME) in IVC. 
Data were analyzed with SPSS 17.0 using Duncan’s multiple range 
test. In total, 1210 embryos in PA, 612 embryos in IVF evaluated. As 
results, we observed overall blastocyst quality was increased. The 
blastocyst formation rates were significantly higher (p < 0.05) in the 
treatment groups (54.5%) compared to the control group (43.4%) in 
PA and hatched blastocysts rates in day 6 and 7 were also increased 
significantly. Total cell numbers of blastocyst were significantly 
higher (p < 0.05) in the treatment group (55.1) compared to the 
control group (45.6). In IVF, hatched blastocysts rates in day 7 were 
increased significantly, too. After seeding porcine blastocyst, the 
attachment rates were higher in the treatment group (36.2% in IVF 
and 32.2% in PA) than the control group (26.6% in IVF and 19.5% 
in PA). Also, colonization rates and cell line derivation rates were 
higher in treatment group than control group. Colonization rates 
of control group were 10.8% in IVF and 2.4% in PA, but treatment 
group were 17.75% in IVF, and 13.1% in PA. The cell line derivation 
rates were 4.2% (IVF) and 2.4% (PA) in control group. In treatment 
group, they were 10.0% (IVF) and 7.2% (PA). In conclusion, the 
treatment of RV during IVM and RV, β-ME , and pGM-CSF during 
IVC increased quality of porcine blastocysts produced from in vitro, 
subsequently increased derivation rates of porcine putative ESCs. 
This work was supported by a grant from Next-Generation BioGreen 21 
program (# PJ008121), Rural Development Administration, Republic of 
Korea.
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FEASIBILITY OF AN IN-VITRO MODEL -TO 
EXPLORE THE INTERACTION BETWEEN 
MESENCHYMAL STEM CELLS AND -CANCER CELLS: 
USING MYELOMA CELLS AS A TARGET
Lin, Hsiu-Hsia1, Hwang, Shiaw-Min2, Huang, Shang-Yi1

1 Department of Internal Medicine, National Taiwan University Hospital and 
National Taiwan University College of Medicine, Taipei, Taiwan 
2 Bioresource Collection and Research Center, Food Industry Research and 
Development Institute, Taiwan

Background: Multiple myeloma (MM) is a clonal plasma cell 
neoplasm characterized by proliferation of neoplastic plasma cells 
in bone marrow (BM) and osteolytic bone lesions. The MM bone 
disease is clinically important and is a result of overt activity of 
osteoclasts and inactivation of osteoblasts (OBs). OBs are normally 
derived from BM mesenchymal stem cells (MSC) under physiologi-
cal bone turnover and remodeling. To understand the interaction 
between the myeloma cells (MCs) and MSC is urgently required; 
however, which is currently hampered by limited cell numbers 
and difficulty in detection of the BMMSC in-vivo. Here, a human 
telomerase reverse transcriptase-immortalized cord blood MSC 
(hTERT-cbMSC) established from one of our labs (Hung CJ, et al. 
Cytotherapy, 2010), could be an ideal material for the MSC study. 
We try to use the hTERT-cbMSC and MM cell lines, to mimic the in-
teraction between the MCs and BMMSC in-vivo, and also to explore 
the mechanisms involving the inactivation of OBs in MM. Method: 
Primary BMMSC from MM patients were isolated for in-vitro culture 
and a co-culture of hTERT-cbMSC and MM cell lines was also used. 
Multiple phenotypic and genotypic assays on senescence, prolifera-
tion, differentiation ability and functional alternations of these 
MSCs were performed. Results: Primary BMMSC were isolated 
from newly-diagnosed MM patients (n=9) and non-myeloma 
control (n=18). The proliferation ability of BMMSC was significantly 
decreased in the MM patients compared to that in non-myeloma 
control (0.55 and 0.69, respectively; p=0.047). Similarly, in the 
co-culture system, while comparing to the control group, the 
proliferation ability of hTERT-cbMSC was also significantly reduced 
when it was co-cultured with MM cell lines for one-week (1.125 
and 0.947, respectively; p<0.001) and two weeks (1.125 and 0.573, 
respectively; p<0.001). In addition to the preliminary results from 
the proliferation assay, the quantification of senescence, differentia-
tion ability and functional alternations of the primary BMMSC and 
the hTERT-cbMSC from co-culture with MM cell lines will be also 
presented. Conclusion: The co-culture by using the hTERT-cbMSC 
and MM cell lines, instead of primary BMMSC and MM cells, may be-
come a suitable in-vitro model for further investigation elucidating 
the interaction between BMMSC and the MCs in MM.

Poster Board Number: T-2259

NEURONAL NETWORKS FROM STEM CELL 
DERIVED NEURONS AS In vItro ALTERNATIVE 
ASSAY FOR NEUROTOXICITY EVALUATION AND 
PREDICTION
Meyer, Thomas
Multi Channel Systems MCS GmbH, Reutlingen, Germany

Testing of compounds for potential neurotoxic properties is re-
quired for all drugs and chemicals in Europe. Due to the complexity 
of neurotoxic effects especially systemic repeated dose toxicology 
testing is frequently performed in animals. Here we present a high 
throughput and high content screening platform based on stem 
cell derived neuronal networks cultured on microelectrode arrays. 

These assays allow parallel recording of nine neuronal networks 
with 28 electrodes each for extended periods of time. thus e can 
demonstrate repeated dose chronic toxicity as well as acute toxic 
effects with one integrated assay.

Poster Board Number: T-2260

MONITORING OF THE DAMAGE TO FREEZE-
THAWED CELLS BY GLYCAN PROFILING USING A 
LECTIN MICROARRAY
Itakura, Yoko1, Kimura, Mitsutoshi2, Gojo, Satoshi3, Kami, Daisuke3, 
Motomura, Noboru2, Miyoshi, Shunichiro4, Umezawa, Akihiro5, Kyo, 
Shunei2, Ono, Minoru2, Toyoda, Masashi1

1Tokyo Metropolitan Institute of Gerontology, Tokyo, Japan, 2The University of 
Tokyo, Tokyo, Japan, 3Kyoto Prefectural University of Medicine, Kyoto, Japan, 
4Keio University School of Medicine, Tokyo, Japan, 5National Research Institute 
for Child Health and Development, Tokyo, Japan

Cell-based therapies, such as stem cell transplantation, have 
become a promising strategy for the treatment of many diseases. 
New discoveries regarding the regenerative potential of stem 
or progenitor cells for the treatment and prevention of various 
diseases have transformed experimental research and led to an 
explosion in clinical investigations. However, the cell-based thera-
pies have the problems of therapeutic efficiency and safety of cells 
for transplantation. In addition, cells may be modified or changed 
after each step of cell processing in vitro, i.e. isolation, subculture 
and freeze-thawing. Therefore, characterization of cell is the most 
important task for transplantation. Cell surface is covered with vari-
ous glycoproteins and the cell surface glycans have been assumed 
to vary among cell types, stages of development and differentia-
tion, and even in malignant transformation processes. In order 
to analyze the glycan, lectin microarray has been developed. The 
array is an emerging technology that can be applied to ultrasensi-
tive detection of multiplex lectin-glycan interactions. We reported 
that lectin microarray analysis was applicable to ES, iPS and other 
stem cells. In this study, we investigated whether a lectin microar-
ray could be used as a validation tool to monitor cell characteristics 
after freeze-thawing. Human diploid fibroblast (TIG-1) cells were 
used in this study as a model system of cellular ageing because 
they have been well characterized with respect to cellular growth 
and freeze-thawing. TIG-1 cells at population doubling level (PDL) 
24 were assigned to two groups; one was cryopreserved and the 
other was cultured as control cells (non-frozen). The cryopreserved 
cells were thawed one week later and re-assigned to two groups; 
one was cryopreserved and the other was cultivated as the once-
frozen thawed cells (Group I). The twice-frozen cells (Group II) were 
thawed 3 weeks later and subcultivated. We observed cell prolifera-
tion and performed lectin microarray analysis of the three groups. 
In these results, the doubling time of Group II cells was prolonged 
when compared with that of Control or Group I cells after PDL 50, 
although the cells of these three groups had similar morphology. 
However, lectin microarray analysis showed that the signal intensi-
ties of Group II cells were significantly higher than those of the 
other groups at PDL 37 or 38 for Sambucus nigra agglutinin (SNA), 
Sambucus sieboldiana lectin (SSA), Pokeweed mitogen (PWM) and 
Urtica dioica agglutinin (UDA). Differences in the cell surface glycan 
profile after freeze-thawing between Group II cells and the other 
groups could be detected quickly using the lectin microarray. Our 
results suggested that a lectin microarray may be an easy and quick 
method for validation of cellular characteristics. It is hope that cell 
validation using this system could make it possible to evaluate the 
condition of various stem cells for transplantation.
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IMPORTANCE OF PHYSIOLOGICAL OXYGEN AND 
MEDIA CONDITIONS FOR STEM CELL CULTURE
Atkuri, Kondala R .1, Owumi, Solomon1, Smith, Glenn1, Herzenberg, 
Leonard A.1, Meyer, Mary K.2, Mistry, Deepak3, Herzenberg, Leonore 
A.1
1Genetics, Stanford University, Stanford, CA, USA, 2Market Development/ 
Advanced Bioprocessing, BD Biosciences, Research Triangle Park, NC, USA, 
3Strategic Development & Marketing, Sanyo North America Corporation, 
Chicago, IL, USA

Stem cells and differentiated cells intended for research and clinical 
therapy are almost always grown in incubators flushed with CO2 
and air to maintain an aerobic environment and physiological pH 
in the medium. The oxygen levels under such conditions (atmo-
spheric oxygen; atmosOx) are 20% and are 2-8 times higher than 
the oxygen levels cells encounter in vivo (physiological oxygen; 
physOx). We, and several others, published a series of studies that 
showed that culturing differentiated cells at atmospheric oxygen 
levels significantly skews cellular responses, increases risk of DNA 
damage and alters the gene expression similar to “stress-response 
expression”. Here we provide evidence to show that physiological 
oxygen levels are superior for culturing mesenchymal stem cells, 
iPS cells and other differentiated cells. Using a variety of cellular and 
biochemical measures of cellular redox status, mitochondrial func-
tion, cell surface expression and morphological features, we show 
that cells cultured at physOx are “healthier”, maintain steady growth 
rate and pluripotency, and are less subjected to culture induced 
potentially detrimental genomic artifacts than cells cultured at 
atmosOx.

Poster Board Number: T-2262

PHENOTYPIC MODULATION OF PLURIPOTENT 
STEM CELLS BY MICROFABRICATION MATERIALS
Kamei, Kenichiro1, Hirai, Yoshikazu2, Makino, Yoshihide2, Yoshioka, 
Momoko1, Nakajima, Minako1, Yuan, Qinghua1, Chen, Yong1, Tabata, 
Osamu2

1Institute for Integrated Cell-Material Sciences (iCeMS), Kyoto University, Kyoto, 
Japan, 2Department of Micro Engineering, Kyoto University, Kyoto, Japan

Pluripotent stem cells (PSCs; i.e., embryonic and induced pluripo-
tent stem cells (ESCs and iPSCs)) hold a great potential for ap-
plications in cell-based therapy, regenerative medicine and drug 
development/screening due to their unique characteristics, such as 
unlimited self-renewal without any karyotypical abnormality and 
differentiation capability into any kind of cells in a body. To control 
PSC functions, it is necessary to precisely regulate extracellular mi-
croenvironments, which have an important role in controlling cel-
lular functions in vivo and in vitro. However, it is still a challenge for 
current PSC experimental settings to study such environments in 
vitro at a nano/micro-meter scale. Polymer Micro Electro Mechani-
cal Systems (MEMS) technology using a photoresist as a construc-
tional material has recently afforded a simple three-dimensional 
(3D) fabrication of microfluidic devices, and is advantageous for 
creating new cellular microenvironmental cues to control stem cell 
functions due to its great controllability of soluble and insoluble 
factors on a nano/micro-meter scale. Even though nano/micro-fab-
rication and mechanical properties of photoresists have been well-
discussed, chemical effects, such as toxicity of antimony salt (an 
optical polymerization initiator) in photoresists and its derivatives, 
on cell functions are still unknown. Therefore, as the first step of ap-
plying MEMS technology in stem cell research, we investigated the 
effects of MEMS materials on PSC phenotypes and functions, such 
as pluripotent status, proliferation, cytotoxicity and cellular het-

erogeneity. First, two photoresist substrates (i.e., TMMRTM S2000 
(antimony) and N-S3000 (non-antimony)) prepared in a way typical 
for photoresist processing were employed for this study. Photore-
sist substrates treated with gelatin, Matrigel or Corona treatment 
were tested for their usability for culturing mouse ES cells (mESCs). 
These results indicated that, while mESCs didn’t adhere on the non-
coated S2000 and N-S3000 substrates, Matrigel coating provides 
better mESC adhesion and maintains high expression levels of 
alkaline phosphatase, which is one of the pluripotent markers. It 
should be noted that corona treatment and gelatin coating, which 
are typical approaches for general cell lines, were not sufficient to 
support mESC adhesion. Second, the capability of photoresists for 
culturing hPSCs was evaluated. hPSC colonies were cultured on 
both photoresist substrates. We observed that hPSCs cultured on 
Matrigel-coated photoresist surfaces in a mTeSR-1 defined medium 
were able to form colonies over the observation period of 7 days. 
Next, alkaline phosphatase staining was performed to evaluate 
their pluripotent status. hPSCs cultured on both substrates highly 
expressed alkaline phosphatase. Then, a flow cytometric analysis 
for quantitative monitoring of SSEA4 pluripotent marker expres-
sion in individual hPSCs was conducted to investigate how cellular 
heterogeneity was influenced by these substrates. hPSCs on both 
substrates showed similar heterogeneity compared with a conven-
tional plastic substrate. These results indicate: (1) photoresists in 
MEMS are usable for culturing PSCs without feeder cells, and (2) the 
small effects of antimony salt observed during the 7-day culture, 
a time span sufficient for maintaining PSCs routinely, encourage 
further investigations on nano/micro-structured photoresist com-
ponents.

Poster Board Number: T-2263

SUSTAINED LEVELS OF FGF2 REDUCE 
DIFFERENTIATION OF STEM CELL CULTURES WITH 
LESS FREQUENT MEDIA CHANGES
Fasano, Christopher
Neural Stem Cell Institute, Rensselaer, NY, USA

Cell culture techniques aimed at maintaining a number of different 
stem cell types in an undifferentiated state involve the frequent 
addition of FGF2 to the culture media. For human pluripotent stem 
cells, this is done daily, and for tissue specific stem cells, a typical 
feeding regime is every 3rd day. Yet even with these laborious feed-
ing schedules, stem cells spontaneously differentiate, indicating 
that the self-renewal is sub-optimal. We assessed the levels of FGF2 
in culture medium with or without added heparin, and found that 
it is highly unstable, with a 60% reduction after 5 hours and 95% 
by 24 hours. Hence we postulated that rapid loss of FGF2 could be 
responsible for stem cell culture differentiation. To address this, we 
created a cell culture environment with significantly more stable 
levels of FGF2. We show this new culture method results in higher 
expression of stem cell markers and decreased differentiation 
during the expansion phase. Moreover, we reduced the feeding 
schedule for hESCs to once per 3 days, resulting in significant sav-
ings in medium costs and fewer interventions in the cultures, which 
reduce the risk of contamination. The resulting hESCs were able to 
differentiate into the three germ lineages as well as cells growth 
with conventional daily feeding. This new method can be applied 
to other types of stem cells that respond to FGF2, such as iPSCs or 
MSCs. We suggest that stabilizing the FGF2 environment mimics 
stem cell niches that promote maintenance of the stem cell state.
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SYNTHETIC PEPTIDES AND POLYETHYLENE 
GLYCOL SURFACES FOR MICROPATTERNING OF 
PLURIPOTENT STEM CELLS
Kaneda, Shohei, Kawada, Jiro, Araki, Ayako, He, Xiaoming, Fujii, 
Teruo
Institute of Industrial Science, University of Tokyo, Tokyo, Japan

Techniques for pattering of pluripotent stem cells (PSCs) are im-
portant for a wide range of fundamental and clinical applications, 
such as studies on stem cell biology, tissue engineering and drug 
screening using PSC-derived cells. To use surfaces coated with syn-
thetic peptides derived from active domains of extra-cellular matrix 
(ECM) protein is one of the promising ways to make xeno-free and 
scalable cell adhesive surfaces as an alternative to conventional 
surfaces coated with ECM extracted from animals (Z. Melkoumian 
et al., Nat. Biotech., 2010). In this paper, we report a simple surface 
modification method for micropatterning of mouse PSCs using 
synthetic peptides immobilized on a surface via an amine-to-
sulfhydryl crosslinkers having poly(ethylene glycol) (PEG) units 
as spacer (SM(PEG)12, Thermo Scientific Pierce Protein Research 
Products). Cell adhesive surface is defined through the pattern-
ing of synthetic peptide by means of microcontact printing or 
microfluidic pattering to provide synthetic peptides to the surface 
previously coated with the crosslinker to bond them through the 
reaction of the amino group of the N-terminal of peptide with the 
N-hydroxysuccinimide ester (NHS) group of the crosslinker. The sur-
face without peptide doesn’t have cell adhesiveness due to the PEG 
units in the crosslinker. Microstructures for microcontact printing 
or microchannel networks were fabricated onto microchips made 
of poly(dimethylsiloxane) through conventional soft lithography 
process (G. M. Whiteside et al., Annu. Rev. Biomed. Eng., 2001). The 
feasibility of selective cell adhesion of peptide-patterned surfaces 
for culturing mouse PSCs was evaluated by using a mouse induced 
pluripotent stem (iPS) cell line (mouse iPS-MEF-Ng-20D-17 cell 
line). Since the crosslinker intrinsically has PEG units to avoid cell 
adhesion, the present method is more rapid and easy way to make 
patterned selective adhesion surface without any extra-process for 
making anti-cell adhesive surfaces.

Poster Board Number: T-2265

LARGE SCALE MANUFACTURE OF CUSTOM TAL 
EFFECTOR NUCLEASES FOR GENOMIC EDITING .
Blackston, Veronica1, Poderycki, Michael1, Yang, Jian-Ping1, 
Matthias, Arnold2, Bodemann, Antje2, Arenskotter, Matthias2, 
Deinert, Michaela2, Kapur, Vinita1, Notka, Frank2, Wagner, Ralf2, 
Peterson, Todd1, Chesnut, Jon1

1Synthetic Biology Research & Development, Life Technologies, Carlsbad, CA, 
USA, 2Geneart, Regensburg, Germany

Specific DNA-binding transcription activator-like effector nucleases 
(TALENS) are powerful tools for genome engineering with broad 
applications in a variety of cell types, including stem cells. The TAL 
binding domain, from Xanthamonas sp., governs the simple code 
used to assemble the DNA-binding specificity. We have developed 
large scale manufacture capability to custom-design TAL nuclease 
Gateway expression vectors that provide gene editing at targeted 
loci. In association with GENEART, a TALE monomer library has been 
created to generate rapid assembly of custom TALE proteins. We 
are working to optimize the TALE nuclease tool by comparing its 
activity in a variety of single expression vectors and developing a 
cell-free QC assay to measure cleavage and repair of specific loci. 
The TALEN expression clones are being assessed in mammalian cell 

lines and cell based models. It is expected that TAL effector nucle-
ases will be used in precise genome engineering technologies such 
as generating IPSC clones, stably modified human embryonic stem 
cell clones and broader areas of regenerative medicine, research in 
disease models and the production of therapeutics.

Poster Board Number: T-2266

GENE ACTIVATION USING TRANSCRIPTION 
ACTIVATOR LIKE EFFECTOR PROTEINS
Kapur, Vinita
Life Technologies, Carlsbad, CA, USA

Transcription Activator-Like Effectors (TALEs) are proteins secreted 
by Xanthomonas Spp into plant cells to facilitate bacterial invasion. 
They accomplish this by binding specific promoter sequences 
and activating the expression of various signaling pathway genes. 
These proteins are comprised of constant N and C termini flanking 
repeat domains of various numbers. In nature, there are Tals with 
commonly between 12 to 18 repeats each repeat consisting of ap-
proximately 34 amino acids. These domains are essentially identical 
in sequence except for 2 central codons’ termed repeat variable 
domains (RVDs). The variation in the RVD sequence determines 
DNA base binding specificity of each repeat and the combination 
of different RVD containing repeats determines the sequence speci-
ficity of the TALE. Since the TALE ‘code’ has been solved recently, 
it has been shown that by engineering RVDs designer TALEs can 
be made that bind to essentially any sequence in the genome. 
Here we describe a set of experiments to examine the size (repeat 
length) requirement for optimal activity of designer TAL activators 
in mammalian cell model systems. We assay TAL activators with 
binding target site lengths of 11, 14, 19, 25 base pairs to determine 
the optimal functionality in our system. Next we use these configu-
rations to attempt activation of endogenous genes by scanning 
promoter regions with various TALE activators. Ideally, these types 
of tools could be used in somatic cells to induce pluripotency or in 
ESC and iPSC to transiently activate specific signaling pathways to 
direct differentiation toward desired lineages.

Poster Board Number: T-2267

A NETWORK BIOLOGY PLATFORM TO EVALUATE 
ENGINEERED MAMMALIAN CELLS
Cahan, Patrick1, Li, Hu2, Fink, Emma C.1, Reichel, Chloe E.1, Daley, 
George Q.1, Collins, James J.2
1Hematology/Oncology, Children’s Hospital, Boston, Boston, MA, USA, 
2Biomedical Engineering, Boston University, Boston, MA, USA

Directing state transitions of mammalian cells in vitro, either 
through directed differentiation or reprogramming, is a novel 
paradigm that has transformed our capacity to study otherwise in-
accessible cell types in development and disease. While engineered 
cells are often assayed functionally, a more comprehensive and 
statistically rigorous approach is needed to define the resemblance 
of the derived cells to in vivo cell types. To address this issue, we 
developed a computational platform, ClassNet, which uses recon-
structed context-dependent transcriptional regulatory networks 
underlying 44 distinct cell types and tissues to both classify derived 
cells and ascertain the critical regulatory nodes at which derived 
cells differ from their in vivo counterparts. By applying the platform 
to all available direct fate conversions of murine cells, we deter-
mine the extent to which target cell types have been achieved, 
identify the cascade of regulatory events that characterize distinct 
examples of reprogramming, and find unintended, yet predictable, 
targets of reprogramming factors.
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CHEMICAL OPTIMIZATION OF BOTH CULTURE 
SURFACES AND MEDIA MARKEDLY ENHANCES 
MSC PROLIFERATION
Kato, Yukio1, Saskianti, Tania2, Kanawa, Masami1, Kawamoto, 
Takeshi1, Kato, Koichi1, Hirata, Isao1

1Graduate School of Biomedical Sciences, Hiroshima University, Hiroshima City, 
Japan, 2Department of Pediatric Dentistry, Airlangga University, Surabaya, 
Indonesia

Culture media contain serum of inconsistent compositions, and 
plastic tissue culture dishes are inhomogenously ionized due to 
plasma irradiation. So in conventional cultures, adult stem cells eas-
ily lose self-renewal activity and multipotency, and quality of trans-
plantable cells varies depending on culture periods, serum batches 
and lots of dishes. Recently we developed serum-free chemically 
defined media STK1 and STK2 for human mesenchymal stem cells 
(MSC), which are now available from DS Pharm Biomedical, Osaka, 
Japan. In primay and passage cultures, STK1 and STK2, respectively, 
enhance MSC proliferation and maintain their multipotency at 
much higer levels than does DMEM supplemented with 10% FBS. 
In this study, we developed a new culture system consisting of the 
serum-free media and self assembled monolayers (SAMs) express-
ing various functional groups, since conventional dishes were not 
optimimal for MSC under serum-free conditions. SAMs made of 
alkanethiols with a long methylene chain give well-defined model 
surfaces for studies on interfacial phenomena and intermolecular 
interactions. Although numerous serum proteins easily bind to 
SAM surfaces, serum-free media allow us to examine direct interac-
tions between cell surfaces and culture surfaces. We made mixed 
SAMs with various ratios of amino, hydroxyl, carboxyl, and methyl 
groups. SAMs enhanced proliferation of MSC derived from human 
bone marrow, synovium and dental pulp in STK2 at a certain ratio 
of functional groups. The combination of the SAMs and STK1 
enhanced MSC proliferation 10-fold in primary cultures compared 
to plastic dishes with STK1. The combination of the SAMs and STK2 
also enhanced MSC proliferation in passage cultures 2- and 10-fold 
compared to plastic dishes with STK2 or 10% FBS, respectively, 
within 4-5 days. Some SAMs also enhanced MSC proliferation in the 
presence of 10% FBS at different ratios of functional groups, prob-
ably because serum proteins adhered to these SAMs enhanced 
MSC proliferation. Furthermore, the optimal ratios of functional 
groups on SAMs differed among cultures of MSC, fibroblasts and 
osteoblasts, indicating that certain SMAs can selectively enhance 
MSC proliferation under serum-free conditions. So this new culture 
system allowed us for the first time to optimize a whole environ-
ment of MSC cultures under chemically defined conditions, and is 
promising in both basic cell biology and clinical cell therapy.

Poster Board Number: T-2269

SINGLE NUCLEUS RNA-SEQ
Grindberg, Rashel V .1, Yee, Joyclyn1, McConnell, Mike2, Novotny, 
Mark1, O’Shaughnessy, Andy1, Lambert, Georgina3, Araúzo-Bravo, 
Marcos J.4, Lee, Jun5, Lin, Xiaoying6, Galbraith, David3, Gage, Fred2, 
Roger, Lasken1

1J. Craig Venter Institute, La Jolla, CA, USA, 2The Salk Institute, La Jolla, CA, USA, 
3University of Arizona, Tucson, AZ, USA, 4Max Planck Institute for Molecular 
Biomedicine, Muenster, Germany, 5LeGene Biosciences, San Diego, CA, USA, 6Life 
Technologies, Frederick, MD, USA

Until recently, single cell gene expression could only be evaluated 
by conventional methods such as reverse transcriptase-PCR (RT-
PCR), which is limited to measuring gene expression from a small 
number of candidate genes, or microarray analysis that suffers 

from false positive signals, low dynamic range and the inability to 
discover new transcripts and novel splice isoforms. With improve-
ments to cDNA synthesis from single cells and the development of 
next generation transcriptome sequencing methods (RNA-Seq) it is 
possible to sequence cDNA libraries derived from the < 1 picogram 
of mRNA from a single cell. This has exposed an unprecedented 
panorama on the regulation of gene expression at the most funda-
mental level of the single cell. However, in cases where single intact 
cells are impossible to recover an approach using a single nucleus 
is attractive. Extending these methods, we have measured and digi-
tally recorded the steady state mRNA signature of a single nucleus 
from a mouse neural progenitor cell (NPC) line. Although nuclear 
transcriptomes were found to be largely similar to whole cell con-
trols, notable exceptions were identified. We also observed a strong 
averaging effect of the pooled controls from 10 and 100 cells or 
nuclei and a marked decrease in statistical variability between 1 
and 10 cells or nuclei. This underscores the importance for single 
cell or nucleus resolution - as opposed to bulk sample- approaches 
for defining cellular uniqueness. These advances will enable gene 
and transcript expression discovery from tissues where whole cells 
are difficult or impossible to recover.

Poster Board Number: T-2270

GENERATING ARTICULATED EMBRYOID BODY FOR 
SPATIALLY CONTROLLED DIFFERENTIATION
Kawada, Jiro1, Kimura, Hiroshi1, Kaneda, Shohei1, Akutsu, Hidenori2, 
Sakai, Yasuyuki1, Fujii, Teruo1

1University of Tokyo, Tokyo, Japan, 2National Research Institute for Child Health 
and Development, Tokyo, Japan

Pluripotent stem cells (PSCs) have the potential to indefinitely 
proliferate and to differentiate into derivatives from three germ 
layers. And it was shown that the process for generating embryoid 
body (EB) could be an initialization step of differentiation proce-
dures. Moreover it was shown by previous research that there were 
several similarities between the procedure of PSCs differentiation 
and in vivo phenomena. So it is important to develop tools for 
controlled differentiation of EB spatiotemporally, especially for the 
field of developmental biology. Here, we show a culture technique 
to realize exposing EB to spatially different differentiation factors 
in a microfluidic device. The device consists of upper and lower 
channels separated from each other by a membrane having a 
through-hole of 100μm in diameter. All the structures are made of 
polydimethylsiloxane. First an EB derived from mouse embryonic 
stem cells (T alpha-1 tubulin-GFP mES cell line. T alpha-1 tubulin is 
one of markers of early neural differentiation and this cell line ex-
press GFP in neural differentiated state) is generated in a well-plate. 
After EB generation at 24 hours of the culture in the well-plate, the 
EB is transferred into the upper channel. And the EB is moved and 
fixed by negative pressure applied from the lower channel. And by 
injecting different media into the channels, the EB can be exposed 
to each of the media. In the experiment, we filled the upper and 
lower channels with FBS 20% medium and neural differentiation 
medium (ND medium, RHB-A medium, StemCells Inc.) each. And 
we confirmed that when we actually cultured an EB in the device, 
the EB became an articulated shape (art-EB), which is like having 
two spheroids below and above the membrane. On the day 4, the 
EB was collected from the device and transferred to a collagen-
coated dish filled with FBS 20 % medium and the articulated shape 
could clearly be observed. The extended cells show neural-like 
shapes in the part exposed to ND medium. Moreover, fluores-
cence intensity of GFP, which is associated with the expression of T 
alpha-1 tubulin, was much higher in the neural differentiation part 
than in the part exposed to FBS 20% medium. This result shows 



ISSCR 10th Annual Meeting www.isscr.org/2012

156

Detailed Program and Abstracts — Thursday, June 14
that neural differentiation was induced in one spherical part of the 
art-EB. Another spherical part shows clearly different morphology 
from neuronal cells and doesn’t express GFP. Here, we developed 
a microfluidic culture technique to form the art-EB, which can be 
used for spatially controlled differentiation of EB. And it was shown 
that neural differentiation in one sphere of the art-EB could suc-
cessfully be conducted.

Poster Board Number: T-2271

BIOLUMINESCENT SYSTEM FOR DYNAMIC 
IMAGING OF CELL AND ANIMAL BEHAVIOR
Hara-Miyauchi, Chikako1, Tsuji, Osahiko2, Hanyu, Aki3, Okada, 
Seiji4, Yasuda, Akimasa2, Fukano, Takashi5, Akazawa, Chihiro1, 
Nakamura, Masaya2, Imamura, Takeshi6, Matsuzaki, Yumi7, Okano, 
Hirotaka James8, Miyawaki, Atsushi5, Okano, Hideyuki7

1Tokyo Medical and Dental University, Tokyo, Japan, 2Department of 
Orthopedic Surgery, Keio University School of Medicine, Tokyo, Japan, 3Division 
of Biochemistry, the Cancer Institute of the Japanese Foundation for Cancer 
Research, Tokyo, Japan, 4Dept of Advanced Medical Initiatives, Faculty of 
Medical Sciences, Kyushu University, FUkuoka, Japan, 5Laboratory for Cell 
Function Dynamics, Brain Science Institute, RIKEN, Tokyo, Japan, 6Department 
of Molecular Medicine for Pathogenesis, Ehime University, Tokyo, Japan, 
7Department of Physiology, Keio University School of Medicine, Tokyo, Japan, 
8Division of Regenerative Medicine Jikei University School of Medicine, Tokyo, 
Japan

The bioluminescent light technique has been broadly applied to 
the analysis of promoter activity in cells and the observation of 
internal structures in the animal body. However, because of their 
relatively weak luminescence, bioluminescent proteins have been 
difficult to use for the optical imaging of cultured living cells or in 
freely moving animals. The advantages of bioluminescence over 
fluorescence imaging include a low background signal, the ability 
to observe luminescence without an excitatory stimulus (which 
can damage cells), and the concomitant preservation of delicate 
subcellular organelles and structures which can be destroyed by 
excitation light. Because only living cells that produce ATP support 
bioluminescent reactions, bioluminescent proteins are useful for 
identifying living cells, such as in transplantation experiments. This 
study describes a novel imaging method for single cells and whole 
mice, by using a new luminescent protein, ffLuc, comprised of a 
modified form of Venus fused with luciferase. This new luminescent 
protein enabled the visualization of extending neuronal growth 
cones and small protrusions on microglial cells in culture. Expres-
sion of ffLuc in transgenic mice allowed the fast time-lapse biolu-
minescent imaging of freely moving mice in hurriedly with a short 
exposure time. Oral administration of luciferase-containing agarose 
or topical application of luciferase-containing Vaseline permit-
ted imaging of the stomach and skin, respectively, of the moving 
mouse. This new luminescent protein can be used to visualize cell 
migration, differentiation, and division events in cultured cells, and 
to clarify metabolic disorders, eating behaviors, and drug infiltra-
tion in freely moving, nonanesthetized animals.

Poster Board Number: T-2272

ESTABLISHMENT OF AN ALGORITHM FOR 
AUTOMATED DETECTION OF IPS/ NON-IPS CELLS 
UNDER A CULTURE CONDITION BY NONINVASIVE 
IMAGE ANALYSIS
Watanabe, Hirotada1, Tanabe, Koji2, Kii, Hiroaki1, Ishikawa, 
Momotaro1, Nakada, Chieko1, Uozumi, Takayuki1, Kiyota, Yasujiro1, 
Wada, Youichi1, Tsuchiya, Ryoji1

1Instruments Company, NIKON CORPORATION, Kanagawa, Japan, 2Center for 
iPS Cell Research and Application (CiRA), Kyoto University, Kyoto, Japan

It is expected for iPS cells as tools for drug development and as 
resources for regenerative medicine. However, such medical ap-
plications demand a stable supply of iPS cells in large quantities. 
Issues to be resolved include clarification of the mechanism by 
which differentiated cells become initiated as undifferentiated cells, 
optimization of the iPS cell generation method, and establishment 
of a safety assessment method for visual inspection of the cell 
colony formation process. In this experiment, a cell culture observa-
tion system (BioStation CT) was used to observe a culture, and an 
image analysis software (CL-Quant) was used to scan phase-con-
trast images and automatically detect iPS / non-iPS cells generated 
by reprogramming of normal somatic cells. In implementing the 
automatic detection, an algorithm was designed to categorize cells 
of different origin based on parameters pertaining to morphologi-
cal characteristics of the cells. For samples consisting of various 
numbers of colonies, the coefficient of correlation was extremely 
high between the number of colonies counted by inspection and 
the number of colonies counted by CL-Quant. Accuracy in iPS / 
non-iPS identification was next compared. For the cell type used 
for algorithm design, accuracy was high at an average of 80.00%. 
For five types of cells of different origin, the average accuracy was 
82.29%. This indicates the high robustness of the method in provid-
ing accurate iPS/non-iPS identification results. To confirm consisten-
cy of the analysis results, accuracy was compared with the results 
of analyzing cells stained with the TRA1-60 dye (marker specific to 
iPS cells) and the AP dye. This experiment shows that iPS/non-iPS 
identification during the establishment stage can be automated, 
eliminating the need for human intervention, and allowing for non-
invasive analysis without the use of fluorescent dyes. This provides 
several advantages. 1) Reduction of the required time and effort. 
The iPS cell identification process previously required several hours. 
The time and effort used can be reduced significantly by automat-
ing this process. 2) Non-invasive analysis. Since the process does 
not damage the cells, the cells can be reused for the subsequent 
processes. 3) Homogenization. The method allows for consistent 
selection of good iPS cells without requiring training. 4) Historical 
management. By maintaining a record of the identification results, 
quality evaluations can be reanalyzed with ease. It is expected that 
by applying this method to time-lapse images and obtaining in-
formation on time-variable morphological changes in the iPS cells, 
changes in intra-cell signals affecting the establishment efficiency 
of iPS cell, sequential gene expressions after the introduction of the 
reprogramming factors, and other differences in cloned iPS cells 
can be observed. The method is also considered to become an ef-
fective support tool for establishing regenerative medicine.
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FERROMAGNETIC NANOPARTICLES FOR MR 
IMAGING AND MAGNETIC FLUID HYPERTHERMIA
Herynek, Vít1, Jendelová, Pavla2, Pollert, Emil3, Veverka, Miroslav3, 
Veverka, Pavel3, Hájek, Milan1, Syková, Eva2

1MR Unit, Department of Diagnostic and Interventional Radiology, Institute 
for Clinical and Experimental Medicine, Prague, Czech Republic, 2Institute of 
Experimental Medicine, Prague, Czech Republic, 3Institute of Physics, Prague, 
Czech Republic

Introduction: Nanoparticles may serve for both diagnostic and 
therapeutic purposes. Superparamagnetic or ferromagnetic 
nanoparticles represent a suitable contrast agent for magnetic 
resonance imaging (MRI) in vivo and for monitoring transplanted 
nanoparticle-labeled cells by MRI. Ferromagnetic particles can 
also be used for guided temperature-controlled thermoablation, 
with labeled stem cells used as carriers. The aim of our study was 
to prepare perovskite ferromagnetic particles, optimize their size 
and encapsulation with respect to their magnetic and biological 
properties, and test them on rat mesenchymal stem cells and in 
vivo as a contrast agent for MRI. Materials: Six samples of manga-
nese perovskite nanoparticles (La1-xSrxMnO3), varying in size over 
a range of 18 - 21 nm and with different La/Sr ratios, were synthe-
sized. The particles were coated by Si02 to minimize their toxicity 
and adverse effects on cells; the coating thickness was 20 nm. The 
particles were added to culture medium with rat mesenchymal 
stem cells and incubated for 48 hours, then the nanoparticles were 
washed out and cell viability was evaluated using trypan blue. Cell 
proliferation was evaluated using the Xcellingence System. Labeled 
and unlabeled cells and cells mixed with a nanoparticle suspen-
sion were exposed to a high frequency magnetic field (1 MHz, 7 
mT) to test the influence of the local hyperthermia induced by the 
nanoparticles. Contrast enhancement in MR images was tested in 
vivo by injecting the nanoparticles into the cortex of a rat and scan-
ning with a Bruker Biospec imager 4.7 T using a T2-weighted image 
sequence, 1 and 24 days post-injection. Results: The viability of 
cells incubated with the nanoparticles was in the range of 72 - 85%, 
whereas a control sample reached 92%. Although the coating sub-
stantially improved cell viability, the nanoparticles were still slightly 
toxic. This also resulted in the lower adhesion of a small part of the 
labeled cells after 48 hours of incubation. Proliferation was slowed 
down at the time the nanoparticles were added to the media; how-
ever, overall proliferation was not changed. The viability of labeled 
cells exposed to a high frequency magnetic field decreased by 50% 
compared to unlabeled ones, although the sample temperature 
did not increase. This implies that the nanoparticles only heated 
their immediate vicinity in the cytoplasm sufficiently to kill the cells 
containing the nanoparticles. In contrast, the viability of cells mixed 
with a nanoparticle suspension decreased to 15-20% after their 
exposure to a high magnetic field, along with a temperature in-
crease to 43°C, thus producing an effective termoablation method. 
The injection of the nanoparticles into the cortex of a rat provided 
superior MR contrast. Conclusion: Coated perovskite nanoparticles 
are only slightly toxic and may be improved by further surface 
functionalization. After their injection, the nanoparticles can be 
easily tracked by MRI in vivo. Due to their ferromagnetic properties, 
they can be locally heated by an external high frequency magnetic 
field. Therefore, the nanoparticles can be used for image-guided 
thermoablation with stem cells used as carriers.

Poster Board Number: T-2274

STEM CELL-DERIVED MOTOR NEURONS AS AN 
ATTRACTIVE APPROACH FOR HIGH-THROUGHPUT 
SCREENING OF BOTULINUM NEUROTOXIN 
INHIBITORS
Krutein, Michelle C ., Caglic, Dejan, Dickerson, Tobin J.
Chemistry, The Scripps Research Institute, San Diego, CA, USA

Clostridium Botulinum is a soil dwelling, gram-positive bacterium 
that produces botulinum neurotoxins (BoNTs), one of the most 
potent groups of neurotoxins known. BoNTs specifically target mo-
tor neurons, where upon entering the cell via receptor-mediated 
endocytosis, particular subunits of the SNARE complex are cleaved 
by the BoNT light chain metalloprotease, preventing the release of 
vesicles containing neurotransmitter acetylcholine, resulting in flac-
cid paralysis. Due to these toxins’ rapid mechanism, as well as the 
ease of their production, they are considered potential bioterrorist 
weapons. Traditional approaches to screen for small molecule BoNT 
inhibitors have used enzyme-based in vitro assays, however the 
lead compounds often fail in subsequent cellular evaluations due 
to poor uptake and/or compound instability. Establishing a cell-
based, high-throughput screening model can reduce these false-
positive results. In order to develop this system of identification, a 
large, relatively pure culture of motor neurons is required. Tradition-
ally, immortalized neuroblastoma have been used in BoNT cellular 
studies, however they are insensitive to BoNT, requiring extreme 
doses to achieve sufficient intoxication. Thus in a high throughput 
screening campaign that most accurately mimics the in vivo condi-
tion, these cells would be disfavored relative to primary motor 
neurons. However, it is impossible to obtain a sufficient number of 
motor neurons for screening purposes using standard harvesting 
techniques (e.g. primary mouse spinal cord). The differentiation 
of stem cells into motor neurons would provide an alternative 
method for producing the purity and quantity of cells needed for 
potential inhibitor assessment. By exploiting the capacity of stem 
cells for constant proliferation, a cellular-based screening of BoNT 
inhibitors is made possible. The protocol of differentiation used in 
this presentation involved four distinct stages and the use of small 
molecules. Transitions were confirmed by immunocytochemistry, 
and later stage cells were positive for neural markers Olig2 and 
β-tubulin (Tuj1). The derived motor neurons were evaluated by 
intoxication with purified BoNT/A, the cleavage of SNARE proteins 
was analyzed by western blot, and the results compared with the 
other cellular and in vivo models of BoNT/A intoxication.

Poster Board Number: T-2275

COMBINATORIAL APPLICATION OF MULTIPLE 
MICRORNAS TO INDUCE NON-INTEGRATIVE CELL 
TRANS-DIFFERENTIATION ON MICROFLUIDIC 
CHIPS
Li, Nianzhen, Fowler, Brian, Leyrat, Anne, Warren, Luigi, Toppani, 
Dominique, Norris, Michael, Thu, Myo, Wong, Michael, Clerkson, 
Barry, Lebofsky, Ronald, West, Jay, Unger, Marc
Fluidigm Corporation, South San Francisco, CA, USA

A fundamental challenge for stem cell technology is finding the 
right culture conditions for cell expansion, differentiation and 
reprogramming. Each process involves multiple genes, extracellular 
factors, and intracellular signaling pathways. With currently avail-
able tools, however, multifactor experiments are labor intensive 
and difficult to carry out reproducibly. Microfluidic technologies, 
coupled with biocompatible materials, employ precise control of 
microenvironment of cells, facilitate studies of multi-factorial com-
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binations, and enable development of robust, reproducible and 
chemically defined cell culture systems. Using Multilayer Soft Li-
thography, we have developed a microfluidic chip and an automat-
ed instrument that can culture cells on chip for extended period 
of time and deliver multiple combinations of different factors to 
cells. Each chip includes thirty-two cell culture microchambers and 
eight reagent inlets. Reagents can be automatically multiplexed to 
desired combinations and ratios at various pre-defined time points. 
Cells can also be harvested from the chip for continued off-chip 
culturing, single-cell genomic analysis, and/or functional assays. We 
demonstrate on-chip trans-differentiation of human BJ fibroblasts 
to neurons by direct transfection with combinations of synthetic 
microRNA mimics. The identities of cells were confirmed with im-
munostaining and gene expression profiling. This non-integrative 
approach of miRNA administration resulted in trans-differentiation 
with high efficiency and cell viability. In summary, the microfluidic 
system reported here provides the potential to study and screen 
the precise combinatorial effects of multiple factors on cell culture 
maintenance, reprogramming and differentiation, hence could be a 
valuable tool for the stem cell research community. 

Poster Board Number: T-2276

STREAMLINED ANALYSIS OF HETEROGENEITY IN 
STEM CELL POPULATIONS USING SINGLE-CELL 
GENE EXPRESSION PROFILING
May, Andrew P ., Lebofsky, Ronald, Leyrat, Anne A., Fowler, Brian, 
Shuga, Joseph, Chen, Peilin, Wang, Jing, Toppani, Dominique, Thu, 
Myo, Norris, Michael, Wong, Michael, West, Jay, Unger, Marc A.
R&D, Fluidigm Corporation, South San Francisco, CA, USA

Single-cell gene expression profiling has recently been used to 
characterize emergent properties in cell populations that drive 
lineage choice and specificity in reprogrammed cells; resolution of 
cell fate decisions in very early embryonic development, and for 
identification of cancer stem cell biomarkers in tumor biopsies. We 
have developed a simple, modular workflow for streamlined analy-
sis of cell populations down to the single-cell level. The workflow 
is centered on two key components: a new benchtop system for 
automated cell isolation and cDNA preparation, and the Biomark 
HD™ system for highly parallel gene expression analysis. Starting 
from samples containing only a few hundred cells, the preparation 
system isolates individual cells into discrete compartments within 
a microfluidic device. Cells can be inspected after isolation using 
either brightfield microscopy or fluorescent markers to verify cell 
number and type. Following cell inspection and verification, the 
selected individual cells are automatically processed to prepare and 
output high-quality targeted cDNA for gene expression analysis. 
The targeted cDNA samples are then loaded and analyzed with up 
to 96 gene expression assays in parallel on Dynamic Array™ IFCs 
using the Biomark HD system. This workflow has been used to 
identify and analyze underlying heterogeneity in a variety of cell 
types and provides a general method for detailed analysis of stem 
cell cultures.

Poster Board Number: T-2277

GENERATION OF MATURE DOPAMINE NEURONS 
BY MANIPULATING EXOGENOUS NURR1 
EXPRESSION PATTERN REFLECTING THAT IN THE 
DEVELOPING BRAIN
Lim, Misun, Park, Chang-Hwan
Lab. of Neural Stem Cell Biology, Graduate School of Biomedical Science & 
Engineering, Hanyang University, Seoul, Korea, Republic of

Neural stem/precursor cell (NSCs/NPCs) cultures can be a source 
of dopamine (DA) neurons for experimental and transplantable 
purposes. Nurr1, a midbrain developmental gene, is regarded as a 
potent factor to overcome limited DA neuron differentiation from 
cultured NPCs. However, forced expression of Nurr1 in NPC cultures 
generates non-neuronal/immature DA cells. We show here that 
the level and period of Nurr1 expression critically affects neuronal 
differentiation and maturation of Nurr1-induced DA cells. Mature 
DA neurons were generated by manipulating the Nurr1 expression 
patterns into patterns similar those in the developing midbrain. 
This research was supported by a grant KRF-2011-0008952 funded 
by the Ministry of Education, Science and Technology, Republic of 
Korea.
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REPROGRAMMING STEM CELL UNDERGRADUATE 
EDUCATION
Holthuis, Nicole, Havard, Molly E ., Scott, Christopher T.
Center for Biomedical Ethics, Stanford University, Stanford, CA, USA

The emerging discipline of stem cell biology is a scientific field 
uniquely affected by the political environment and ethical stan-
dards. Stem cell biology has radically transformed how we think 
about cells, development and disease, and is equally transform-
ing the educational priorities of our undergraduate and graduate 
teaching programs in the biological sciences. Topical texts and 
undergraduate teaching materials on stem cell biology are scarce 
or non-existent, in part because the science itself progresses so 
rapidly. In addition to these challenges, human stem cell biology of-
fers unique, cross-disciplinary learning opportunities in biomedical 
ethics, law, and public policy. Finally, traditional and didactic meth-
ods of science instruction often fall short of producing enduring 
ways of learning, especially in rapidly changing disciplines of the 
life sciences. In the fall of 2010, a team of educators and scientists 
at Stanford, Harvard and local community colleges galvanized 
by their common interests in science education came together 
to address these needs. The group began a three-year project to 
develop the nation’s first formal, multidisciplinary, undergraduate 
curriculum in stem cell biology targeted at students in technical 
training programs that fuel the life sciences workforce. Resolving 
to “teach more by lecturing less” the team employed backwards 
design methodologies to produce the first of two suites of teaching 
and learning materials, titled From Embryo to Beating Heart. This 
paper describes the first eighteen months of our effort to devise a 
novel pedagogical approach for teaching stem cell research. The 
content development work resulted in 54 hours of instructional 
materials in stem cell research for undergraduates preparing for 
careers in the life sciences. Elements include 1) in ten topical areas, 
a set of contextually-driven lectures and accompanying 5-10 page 
introductory reading assignments; 2) complimentary laboratory 
protocols for the derivation, maintenance, and differentiation of 
mouse and human embryonic stem cell lines, including directed 
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differentiation of neural and cardiac cell types; 3) learning assess-
ments with pre-and post-tests, embedded, open-ended questions 
and case studies for group discussion, quizzes, laboratory notebook 
rubrics, and a multi-week concept mapping exercise; and 4) two 
major activities for student pairs designed to connect themes and 
disciplines. The first activity features a set of mini-experiments 
focused on directed differentiation of embryonic stem cells, the 
second engages students in a public policy debate on the regula-
tion, law, and ethics of stem cell research. We describe the method-
ology used to design of the course, and present preliminary data 
on one of our evaluations, the concept mapping exercise. We then 
discuss the challenges and successes of our Spring, 2011 launch of 
the course at Stanford and other sites, paying particular attention 
to whether the students were able to successfully integrate major 
concepts into their understanding of stem cell research.

Poster Board Number: T-2279

MODIFIED TECHNIQUE FOR EXTRACTION OF 
DENTAL PULP STEM CELL
Ashri, Nahid Y .1, Ajlan, Sumaiah A.1, Aldahmash, Abdullah2, 
Alnabaheen, May2

1Periodontics and Community Dentistry, King Saud University, Riaydh, Saudi 
Arabia, 2Anatomy Department and stem cell unit, King Saud University, Riaydh, 
Saudi Arabia

ABSTRACT  Various techniques have been reported in the literature 
for the isolation of Dental pulp stem cells (DPSCs), those tech-
niques were summarized by Huang et. al 2006 as: 1-The outgrowth 
method (Tsukamoto et. al 1992) 2- The enzymatic digestion using 
collagenase/dispase/trypsin EDTA (Onishi et. al 1999, Gronthos 
et. al 2000) Since the most widely used technique was the one 
proposed by Gronthos et. al 2000, The Purpose of this study is 
to test the validity of a MODIFIED technique based on Gronthos 
et. al technique, used for extraction of human dental pulp stem 
cells. Material and methods Dental pulp stem cells were isolated 
from human pulp tissue of extracted teeth after patients’ signed a 
consent form. The pulp content of every 2 teeth were mixed and 
subjected to enzymatic digestion with Collagenase type I (1mg/ml) 
and dispase (5,000 Ca seiniytic units). Cells were then cultured on 
different plates using cell culture medium. The morphology of the 
resultant cell lines was evaluated microscopically through hema-
toxylin and eosin staining (H&E), as well as for their colony forming 
ability to confirm the presence of stem cell morphological features. 
Additionally for characterization of these extracted dental pulp 
stem cells a Fluorescence-Activated Cell Sorting (FACS) analysis, 
and Immunocytochemical staining was utilized to evaluate the 
expression of Vimentin in cellular cytoskeleton. Osteogenic and 
Adipogenic differentiation was induced and evaluated through 
cytochemical staining, in addition Real time Polymerase Chain 
Reaction was used to measure certain osteogenic and adipogenic 
gene expression in different time points. Results: After 5-10 days in 
culture, few scattered spindle shaped cells were present, attached 
to the plastic surface of the culture plate. H&E staining illustrated 
cells with predominant spindle-shaped appearance and different 
sizes. The nucleus was central, large, pale with 2 or more nuclei in 
some cells and prominent multiple nucleoli. In 7 days, cells from the 
second passage formed several colonies, with more than 50 cells in 
each colony, as evaluated by crystal violet staining. Images for cells 
in the fourth passage demonstrated samples positive to Vimen-
tin marker. FACS analysis revealed a high expression of stromal 
cells-associated markers CD105,CD90, CD73 as well as CD13 ,CD29 
CD44 throughout the samples (>95%) while they were negative for 
hematopoietic markers CD34, CD45, CD14, CD31, as well as for the 
MHC class II HLA- DR molecule. Osteogenic induction resulted in 

marked expression of alkaline phosphatase, osteopontin as well as 
osteocalcin markers as evaluated by RT-PCR, with the highest fold 
induction at day 14, and induced cells were positive to ALP staining 
as early as day 3, however, only little adipogenic differentiation 
was evident both by RT-PCR evaluation for Adiponectin, PPAR-
[[Unsupported Character - &#612;]] and Activated Protein-2 marker 
and with Oil Red O stain for similar time periods. Conclusion: The 
modified technique presented here simplify the procedure for hu-
man dental pulp cell isolation by a) Defining the number and the 
source of teeth, b) reducing the concentration of digesting materi-
als and c) reducing the time of the procedure. The cells isolated by 
this technique shows mesenchymal cell potentiality and could be 
utilized for future studies concerning dental pulp stem cell. This 
modified technique could be utilized for future studies concerning 
dental pulp stem cell extraction

Ethics and Public Policy
Poster Board Number: T-2280

INTERNATIONAL HESC REPOSITORIES
DeRenzo, Lesley N .
McDermott Will & Emery LLP, Los Angeles, CA, USA

It is well established that scientific advances are dependent on col-
laborative, international research--as science is not constrained by 
geography. As a result, researchers, universities, private enterprises, 
and other interested parties are increasingly facing uncertainty 
related to the diversity of regulatory schemes that govern human 
embryonic stem cell (“hESC”) research at local, state, national and 
international levels. Nonetheless, even in this uncertain scientific, 
political and commercial climate, OECD countries, including most 
of the G8 nations, have committed considerable public investment 
in hESC research. Public investment in hESC research has increased, 
in part, because it is a key aspect of life science innovation taking 
place in what is known as the “knowledge economies” of devel-
oped nations. This most recent form of scientific innovation has 
also quickly turned into a discourse of political controversy around 
the world. The most debated issues relate to various strategies to 
obtain hESCs (e.g., left-over embryos from IVF treatment or from 
embryos created through parthenogenesis or SCNT), in addi-
tion to hESCs application in medical research (consent and donor 
information). While standardization is imperative to science, a less 
publicized obstacle to advancing hESC research is that the field 
is poorly standardized compared to more established fields of 
biomedical research (e.g., genomics). Accordingly, basic aspects of 
classification, culture protocols and specimen handling protocols 
are not universally standardized for hESCs, which has hindered 
scientific collaboration nationally and internationally. The science-
minded legal community, in collaboration with interdisciplinary 
stakeholders, have the ability to facilitate the advancement of 
transnational hESC repositories through standardization. Consis-
tently structured hESC repositories would ensure that appropri-
ately characterized hESCs function in the intended manner when 
applied in research or clinical settings. Facilitating the creation of 
transnational hESC repositories would thus increase the movement 
towards the standardization of the storage, transfer, and laboratory 
protocols for handling hESCs. The legal community successfully 
helped develop a blueprint for basic human tissue repositories and 
is uniquely positioned to help facilitate the creation of standard-
ized, transnational hESCs repositories, similar to the model UK Stem 
Cell Bank. And, given that the UK’s hESC repository has emerged 
as a key benchmark towards standardization of protocols on the 
national and international level, continuing this momentum can 
help depoliticize some of the issues related to hESC research by 
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providing a procedural solution that is less conflict ridden. While 
the law cannot fully mitigate the uncertainty with the complexity 
of regulatory schemes based on political regimes that ultimately 
govern public funding mechanisms related to hESCs, the law can 
effectively create governance and management infrastructure 
through hESC repositories to enhance quality for both research 
and clinical practice. Working with the legal community to develop 
hESC repositories that create technical standardization criteria and 
enforce key material standards for hESC lines will mediate relation-
ships between laboratories in the field of hESCs--while maintaining 
both technical and ethical standards for the benefit of the public.

Poster Board Number: T-2281

EMBRYONIC STEM CELL RESEARCH IN SAUDI 
ARABIA; THE CURRENT PRACTICE AND FUTURE 
DIRECTIONS
Al-Aqeel, Aida I .
Paediatrics/ Stem Cell & Tissue Re-engineering Program, Riyadh Military 
Hospital/ King Faisal Specialist Hospital and Research Centre, Riyadh, Saudi 
Arabia

Recent advances in the field of cloning and stem cell research has 
raised many complex questions. It is rare that a field of science 
causes debate and challenge not only among scientists but also 
among ethicists, religious scholars, governments and politicians. 
There is no consensus on the morality of human cloning, even 
within specific religious traditions. In countries in which religion has 
a strong influence on political decision making, the moral status of 
the human embryo is at the center of the debate. We will discuss 
our experience; how Islamic teachings make this very promising 
research and therapeutic technique, and modality of treatment 
permissible; and the Islamic perspectives about stem cell therapy, 
in particular embryonic stem cell therapy. Embryonic stem cells 
(ESCs) have huge therapeutic potential because they can give rise 
to every cell type in the body (pluripotentency) as compared to 
stem cells from certain adult tissues which can only differentiate 
into a limited range of cell types. For this reason scientists stress 
the importance of embryonic stem cell research. However, this 
research raises sensitive ethical and religious arguments, which are 
balanced against possible great benefit of such research for the 
patients suffering from so far incurable diseases. Serious ques-
tions remain about safety. In Saudi Arabia for the last five years 
stem cell research has been established with launching of several 
projects. One of these projects is embryonic stem cell therapy for 
Genetic Metabolic disorders which is one of the most promising 
modalities for the therapy and prevention of mental and physical 
handicap in children. In conclusion, it is still unclear which human 
stem cells_whether embryonic or adult_will be developed and for 
which conditions. Qualities of the ideal stem cell in a clinical setting 
are expected to be extensive and far reaching. The ability for stem 
cells to be expanded in culture without genetic and epigenetic 
abnormalities, their ability to form functional cell types in vitro and 
in vivo, and their immuno-compatibility with the patient need to be 
studied. Given this, the focus of research community, should be on 
developing human research capacity in both ASCs and ESCs. Each 
type of research will take time to mature. The ethical debate will 
need to produce acceptable policy and regulatory compromises so 
that the regulatory burden can be reduced and investors’ risk aver-
sion can be overcome. If these things happen, the major remaining 
barrier to realizing the medical benefits of stem-cell research might 
be the lack of skilled scientists in the field. Our experience in Saudi 
Arabia will be presented.

Poster Board Number: T-2282

RISK PERCEPTION AND COMMUNICATION IN 
STEM CELL TRIALS FOR SCI
Eijkholt, Marleen M .1, Illes, Judy2, Kwon, Brian K.3
1National Core for Neuroethics, Vancouver, BC, Canada, 2Department of 
Neurology, National Core for Neuroethics, Vancouver, BC, Canada, 3Department 
of Orthopaedics, Combined Neurosurgical and Orthopaedic Spine Program, 
Vancouver, BC, Canada

In November 2011, the sponsor of the first stem cell trial for spinal 
cord injuries (SCI) halted its study prematurely due to “capital scar-
city and uncertain economic conditions”. The abrupt discontinu-
ation of this trial raised immediate questions about the informed 
consent of participants: whether or not they were informed about 
the ‘risk’ of the trial stopping early, whether such risk would be 
‘acceptable’ in first-in-human trial settings, and how participants 
perceived the materialization of this risk in the light of their deci-
sions to participate. Risk perception and risk communication play 
a major role in the translation of stem cell research to clinical trials 
and treatment. These are important elements in the informed 
consent process and are relevant to an individual’s decision to 
participate in a trial. However, both are fraught with difficulties. FDA 
guidelines on clinical trials require that informed consent docu-
ments disclose all reasonable and foreseeable risks, but we know 
that such documents are not always effective in actually communi-
cating and informing participants about potential risks [Anderson & 
Iltis, 2008]. Further, in the stem cell domain, risk communication is a 
complex matter; many medical risks are still unknown and percep-
tions of non-medical risk remain underexplored. Our focus is on 
the following questions: What risks are relevant to prospective trial 
participants? How do individuals perceive different risks? And, how 
can risk communication in stem cell research be optimized? We 
explore these questions toward the development of a theoretical 
framework for risk communication in first-in-human trials. Building 
on the existing literature that has largely concentrated on medical 
risks, we assess the extent to which non-medical risks, including 
emotional or social risks, the risk of exclusion from future trials, and 
the early stopping of a trial should be communicated, and explore 
best practices to address them. Anderson, E. E., & Iltis, A. S. (2008). 
Assessing and Improving Research Participants’ Understanding of 
Risk: Potential Lessons from the Literature on Physician-Patient Risk 
Communication. Journal of Empirical Research on Human Research 
Ethics, 3(3), 27-37.

Poster Board Number: T-2283

A TALE OF TWO EGGS: CALIFORNIA POLICY 
ON CONTRIBUTING OOCYTES TO STEM CELL 
RESEARCH AND ITS ORIGINS .
Allyse, Megan
Center for Biomedical Ethics, Stanford University, Stanford, CA, USA

Like the rest of the United States, California has an active, if niche, 
human oocyte trading industry which is an offshoot of the private 
fertility sector. Large-scale financial compensation, generally US 
$3500 and up, in exchange for oocytes is the norm and other than 
Federal requirements to report their success rates to the Centres for 
Disease Control, there are very few regulations surrounding fertility 
treatment. However, eggs that are destined for stem cell research 
laboratories must be donated voluntarily with only the most mini-
mal reimbursement for expenses. Depending on the location and 
funding source of the research, stem cell research protocols involv-
ing oocyte contribution may be subject to some combination of 
two institutional review boards, two sets of national guidelines, one 
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set of state regulations and two state laws. In the California context, 
selling eggs to make babies, it appears, is both ethical, acceptable 
and none of the State’s business. Selling them to make stem cells, 
however, is ethically indefensible and even exchanging them merits 
the careful intervention of public regulators. The process by which 
eggs are extracted from women is identical whatever their ultimate 
ex-vivo destination: why should it be ethical and acceptable to offer 
large sums of money for them in one situation and not in another? 
The situation is further confused by the fact that New York, after 
careful deliberation, made the opposite policy decision, declaring 
that oocyte contributors to research should receive equivalent 
compensation to those who contributed to fertility treatments. A 
policy that contributed to one of the sole successes in somatic cell 
nuclear transfer (SCNT) research in recent years. This paper argues 
that the situation surrounding the contribution of oocytes to stem 
cell research is both shaped by and reveals larger schisms in politi-
cal forces surrounding reproduction, research and the delineation 
between the public and the private in the US. In particular, histori-
cal debates between libertarian and communitarian approaches 
to the regulation of private life have splintered existing policies 
surrounded assisted reproduction, abortion and gamete donation 
in ways that appear radically inconsistent. Although the relevant 
association between these broader issues and SCNT research may 
not be immediately apparent, these larger forces had a formulative 
impact on the formulation of oocyte donation policy in California, 
and by extension other venues. We will explore how these policies 
developed and their contribution to stem cell policy in California.

Poster Board Number: T-2284

OBTAINING ADULT HUMAN STEM CELLS 
THROUGH CLAIM OR CONTRACT: A LIBERTARIAN 
PERSPECTIVE
Frye, John W .
Bioethics, Case Western Reserve University, Cleveland, OH, USA

In the 1990 case of Moore v. Regents of the University of California, 
the Supreme Court of California held that adult stem cell lines could 
be derived (and later patented) from “waste” tissues of a patient 
without requiring the researchers to first obtain consent. This con-
tentious ruling must be seen in light of previous rulings, laws, and 
presumed governmental duties. When one assumes only a minimal 
libertarian understanding of physician/researcher-patient interac-
tions and governmental duties, I argue that the position of the 
court is flawed on the basis of actual research practices for obtain-
ing the stem cells. For the researcher to claim a right to any tissue 
removed from a patient (and thus formerly owned by that patient), 
the tissue must be said to have been abandoned by the patient and 
thus open to homesteading by the researcher and others; other-
wise the researcher will be violating the patient’s ownership rights 
over that property. Yet when holding any reasonable standard for 
abandonment of property, the tissue removed during surgery or 
sampling does not qualify as it must be intentionally preserved 
and modified before a sufficient amount of time has passed for its 
ownership by the patient to have wither away. Instead of being 
able to claim stem cells from removed tissue on the basis that that 
tissue has been discarded and abandoned, the researcher may 
only acquire these stem cells from the patient via the other means 
of property acquisition, a contractual arrangement. In such a con-
tractual arrangement, the patient as original and absolute owner 
retains all rights not explicitly granted to the researchers. Thus, the 
right to conduct various types of research leading to patenting 
of stem cells must be granted by the patient for the researcher to 
possess such rights. The patient may choose to void any claim to his 
or her former tissue and grant the researchers absolute rights, but 

given that many governmental protections of modern society are 
not assumed in a libertarian framework, it is far more likely that the 
contract will confer only conditional ownership to the researcher, 
either specifying certain types of research that are acceptable or 
unacceptable. Finally, the special features of stem cells_theoretical-
ly perpetual renewal and identifiability_coupled with the exponen-
tial growth of biotechnology in the private and public sectors result 
in the potential for gross privacy breaches and perhaps unintended 
harms resulting from future stem cell research, which only fully 
informed consent about future research can adequately guard 
against. Inasmuch as the withdrawal of stem cells requires some 
involvement of a health-care worker and the potential violation 
of bodily integrity if the tissue removal is unwanted based upon 
information that could have been provided to the patient, to with-
hold such information before the procedure would be tantamount 
to battery. Even a minimal libertarian government has an interest 
in protecting its constituents against such harms, and thus the 
licensure of health-care workers will necessarily include the require-
ment of informed consent before such procedures. The researchers, 
though not party to the surgery/donation itself, will nevertheless 
be bound by the conditional ownership granted by the informed 
consent agreement.
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DATA MINING ON NIH FUNDING DISTRIBUTION TO 
STEM CELL RESEARCH
Chou, Kathy (Yu-Fen)
Wadsworth Center, New York State Department of Health,  New York State 
Stem Cell Science Program (NYSTEM), New York State Department of Health,  
Department of Biomedical Sciences, School of Public Health, State University of 
New York at Albany, Albany, NY, USA

Stem cell research continues to gain momentum in the biomedi-
cal research and drug discovery field because of its renewable cell 
source in nature and potential to enable better treatments of hu-
man diseases. This study examines the National Institute of Health 
(NIH) funding distribution to stem cell research at state level and 
compare their percentage shares of human non-embryonic stem 
cell research vs. human embryonic stem cell research from FY2008 
to FY2011 (non-ARRA). In 2008 total NIH funding allocated to stem 
cell research was over $930 million, which accounted for about 4% 
of the overall NIH spending on extramural funding. By analyzing 
data on NIH RePORT website, the top five states received stem cell 
research funding in 2008 were California (CA) at16.3%, Massachu-
setts (MA) at 10.9%, New York (NY) at 7.6%, Washington (WA) at 
5.7%, and Pennsylvania (PA) at 5%. These five states received close 
to half (46%; $426 million) of all NIH awards devoted to stem cell 
research. Compared with the funding distribution in 2010, CA 
(16.6%), MA (11.2%) and NY (9.2%) showed moderate growth on 
competing stem cell research support whereas the shares of WA 
(4.8%) and PA (4.7%) have declined slightly. The emerging efforts 
from state initiatives and strong institutional supports in CA, MA 
and NY might have leveraged growing shares of federal dollars. 
Human stem cell research plays a pivotal role on transforming labo-
ratory based research into life saving therapies successfully. Human 
stem cells and their derivatives are essential assets for toxicity 
test, drug screening or cell-based transplantation down the road. 
Further analysis of the funding subcategories indicated that in 2010 
NIH spent $467 million to support human stem cell research - 73% 
to human non-embryonic stem cell research and the remaining 
27% to human embryonic stem cell research. CA, MA, NY, WA and 
PA each shared 13.2%, 10.3%, 6.9%, 7% and 3.8% respectively of 
total NIH funding in the area of human non-embryonic stem cell re-
search. Human embryonic stem cell research appeared to be more 
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prominent in states like CA, MA and WA. CA was the most highly-
funded state and accounted for 28.4% of all NIH funding to human 
embryonic stem cell research compared with MA at 12.1%, NY at 
5.1%, WA at 12.6% and PA at 4.1%. Pie charts and bar graphs will be 
used in the poster to best illustrate the NIH stem cell funding trends 
and distributions.

Poster Board Number: T-2286

AN ELSI APP FOR STEM CELL SCIENCE AND 
MEDICINE
Jakimo, Alan L .
Sidley Austin LLP, New York, NY, USA

In this study, we explore how Internet cloud computing, driven by 
apps and social media, can play a role in disseminating to relevant 
stakeholders information about the ethical, legal, and social im-
plications (ELSI) of stem cell science and its clinical translation into 
regenerative medicine and cell therapy. This pursuit arises not only 
against the backdrop of cloud computing, apps, and social media 
growing generally in all scientific, commercial, industrial fields, but 
specifically in the life sciences, medicine, and health care. Applica-
tions of cloud/apps/social media computing and communications 
technologies in life science/medicine/health care include: use by 
patients and consumers for obtaining information about diseases 
and treatments and communications among those suffering from a 
common ailment; medical students seeking educational tools that 
they can view on their smart phones; physicians seeking informa-
tion about new medicines and procedures and efficient means of 
communicating with their patients; and various government agen-
cies and policymakers engaged in health care and facing the need 
to communicate with each other as well as their various constitu-
encies. The format of the digital content in these communications 
includes text narratives, podcasts, videocasts, and various types of 
graphics. Beyond use for information dissemination and education, 
apps and social media networks are being extended to information 
collection in clinical trials. Moreover, in health care settings, mobile 
apps have become available for remotely collecting observations of 
patients’ vital signs and wirelessly transmitting these observations 
to professionals in central locations responsible for monitoring 
multiple patients simultaneously. These trends present at least two 
questions in the intersection of ELSI, internet cloud/apps/social 
media, and life science/medicine/health care: 1) how to assure use 
of such technology comports with “good” or “best” practices within 
the tenets of ELSI; and 2) how to use this technology to commu-
nicate ELSI-related information to patients, consumers, medical 
students, physicians, government officials, policy-makers and 
others in life science/medical/health care centers of activity? We 
focus on the second of these two questions, particularly as it relates 
to stem cell science and medicine. We hypothesize that an app can 
be developed for communicating such information to the various 
stakeholders. We examine this hypothesis by proposing the design 
of an app that will be international in scope. Its content will include: 
various formative documents giving rise to bioethics generally 
(e.g., the 1979 Belmont Report) and stem cell-related bioethics 
(e.g., the 1984 Warnock Committee); various documents reflecting 
the translation of bioethical principles into statutory and regula-
tory requirements (e.g., the U.S. Federal Policy for the Protection of 
Human Subjects (the “Common Rule”), the U.K. Human Fertilization 
and Embryo Act of 1990, and the 2009 NIH Guidelines for Human 
Stem Cell Research); and the extensive body of relevant writings 
from bioethicists and legal commentators. We envision that this 
app would be available on an open source basis.
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THE NIH HUMAN EMBRYONIC STEM CELL 
ELIGIBILITY WORKING GROUP: THE FIRST TWO 
YEARS
Botkin, Jeffrey1, Davis, Dena S .2

1University of Utah School of Medicine, Salt Lake City, UT, USA, 2Presidential 
Chair in Health, Lehigh University, Bethlehem, PA, USA

In this presentation, two inaugural members of the National 
Institute of Health’s Human Embryonic Stem Cell Eligibility Working 
Group look back across the last two years, and discuss the issues 
the Working Group faced and how they have resolved them. In 
March 2009, United States President Barack Obama fulfilled a 
campaign promise by expanding the number of human embryonic 
stem cell (hesc) lines available for research use with public funds. 
Hesc lines that fulfilled the administration’s criteria were considered 
eligible for funding and were entered into a public registry. In order 
for hesc lines to be eligible for use in research with public funding, 
they must have been originally created for reproductive purposes, 
and donated, without financial incentive, by the individuals who 
sought reproductive treatment, and who provided written consent 
for their embryos to be used for research. During the public com-
ment stage on the proposed regulations, many scientists expressed 
concern that existing stem cell lines, including those approved 
under the Bush administration, would not be eligible for funding 
under the Obama rules because of slight deviations from the new 
requirements, deviations that might not be ethically significant. In 
response, NIH created a Working Group (WG), whose first task is to 
review applications for embryonic stem lines created before March 
2009. The WG’s job is a combination of “history detective” and IRB. It 
determines whether the lines were derived from embryos originally 
created for reproductive purposes, and whether the donors gave 
their embryos for research without financial incentive. It looks 
backwards to determine the quality of consent given by embryo 
donors years ago for cell lines being scrutinized today. The WG’s 
second task is to evaluate lines for which embryos were donated in 
countries other than U.S. Was the consent process adequate? Were 
the embryos donated without coercion? How does one apply these 
important concepts across different cultures? How should the WG 
take into account factors that do not exist in the U.S., such as legally 
mandated limits on how long human embryos may be frozen? 
Are these limits coercive in ways that weaken informed, voluntary 
consent of the donors? The WG makes recommendations to the 
NIH Advisory Council to the Director, which makes its own recom-
mendation to the Director, who makes the final decision. Since 
its inception, the WG has recommended approval of 48 lines and 
rejected 65 lines. The Director has accepted all of the WG’s recom-
mendations. Lines were recommended for disapproval based on 
variety of concerns, including lack of clarity in the consent process, 
and lack of IRB approval. The WG also engaged with a number of 
novel issues, often leading to new NIH policies. For example, it was 
determined that when a consent document informed prospective 
embryo donors that their embryos would be used for research on a 
specific disease or disease cluster, the lines would be approved only 
for research in that area, thus “keeping faith” with the donor.
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ESTABLISHING AN EVIDENCE-BASE AND 
ASSERTING LEGITIMACY IN THE CLINICAL 
TRANSLATION OF STEM CELL SCIENCE: AN 
EXAMINATION OF INTERNATIONAL GUIDELINES 
FOR THE INNOVATIVE USE OF AUTOLOGOUS 
ADULT STEM CELLS .
Lysaght, Tamra
Centre for Biomedical Ethics, National University of Singapore, Singapore, 
Singapore

Stem cell science is an emergent field of research that offers 
enormous potential in the treatment of many significant diseases, 
illnesses and conditions. However, the clinical translation of stem 
cells raises many regulatory and ethical issues that yet to be fully 
explored. One such issue concerns the evidence-base that should 
be required for the clinical use of novel stem cell based-therapies. 
Many argue that evidence should be gathered in formal clinical 
trials to first demonstrate the efficacy and safety of an experimental 
intervention before it is accepted into clinical practice. However, 
others claim that novel interventions with adult stem cells for 
autologous use are innovative medical practices that need not 
be subject to formal clinical trial. The clinical guidelines of two 
professional organisations - the International Society for Stem Cell 
Research and the International Cellular Medicine Society - have 
each adopted these divergent approaches. In this paper, I examine 
the guidelines of both organisations to identify the tensions be-
tween them regarding the establishment of an evidence-base for 
the clinical use of autologous adult stem cells. I argue that through 
these guidelines, both organisations are attempting to establish 
legitimacy for their version of an evidence-base for stem cell 
medicine and assert epistemic authority over the clinical translation 
of stem cell science. These claims to authority are made through 
proscriptions for the type of evidence that should be required, how 
it should be validated and who should oversee the collection and 
validation of evidence before novel stem cell applications are ac-
cepted into clinical practice. I conclude by reflecting on some of the 
implications involved in developing a framework for the oversight 
of innovative stem cell interventions.
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NEXT GENERATION SEQUENCING OF INDUCED 
PLURIPOTENT STEM CELL LINES: ETHICAL AND 
POLICY CONSIDERATIONS .
Isasi, Rosario
Dept of Human Genetics, Centre of Genomics and Policy, McGill Univ, Montreal, 
QC, Canada

Stem-cell genomics promises to improve our ability to prevent and 
cure disease by providing cells for organ transplantation and cell 
therapies. It will also enable the creation of successful model sys-
tems for drug discovery and contribute to the understanding of the 
processes of human cell differentiation for the treatment of several 
diseases including cancer. For instance, the use of next-generation 
sequencing (NGS) technologies in induced pluripotent stem cell 
(iPSCs) lines is expected to greatly contribute to the development 
of new testing methods for drug efficacy, toxicity and safety for 
individuals, thereby expediting progress towards personalized 
medicine. The challenges posed by stem-cell ‘omics’ efforts are not 
constrained only to scientific hurdles, the field is also confronted 
by an array of ethical, social and policy concerns as pertains for 
example, informed consent, feedback of incidental findings, privacy 
and the governance of research. While, some of these concerns 

are not completely new, the old answers might not suffice given 
the scale of challenges. NGS methods are now routinely applied to 
iPSCs lines, allowing fine, detailed, genotypic information of the cell 
lines at high resolution. Given that such iPSCs are (often) derived 
from living individuals - including paediatric populations - are 
contemporary mechanisms for protecting the autonomy, privacy 
and confidentiality of donors sufficient? Are current governance 
procedures adequate? In an era of stem-cell genomics what is 
the appropriate role for regulatory bodies? This presentation will 
provide an overview of some key ethical issues surrounding apply-
ing next generation sequencing techniques to stem cell research. 
Issues surrounding informed consent, privacy and confidential-
ity, data security,feedback of research results and governance of 
research will be addressed.

History of Stem Cell Research
Poster Board Number: T-2290

TRENDS AND COMPETENCIES OF STEM-CELL 
RESEARCH: A BIBLIOMETRIC PORTFOLIO 
ANALYSIS ACROSS USA, UK AND JAPAN
Watatani, Kenji, Sengoku, Shintaro
Institute for Integrated Cell-Material Sciences (WPI-iCeMS), Kyoto, Japan

Stem-cell research has been an active growing scientific field 
with substantial potential for future pharmaceutical and clinical 
applications. Scientific investigators in various fields, not only in 
the biology/medical field but also in interdisciplinary fields such as 
chemistry, material science and sociology, have been proactively 
conducting studies aiming to address stem-cell related issues. 
Similarly, government and non-government organizations have 
dedicated substantial amount of resources/funds to facilitate both 
studies and development of related research centers. Despite its 
key importance to the huge amount of resources/funds spent on 
the field, there is still little amount of studies dedicated to explore 
the trends in stem-cell research, which is meant to design effective 
strategies at either the government- or the research institutes- 
level. In this study we have used quantitative methods to examine 
and establish the trends in stem-cell research. Specifically, we 
conducted a five-year bibliometric analysis on stem-cell related 
publications focusing on the United States of America (USA), the 
United Kingdom (UK) and Japan starting from 2006 to 2010. A 
universal record for stem-cell related articles published in this 
period indicates a steady increase of research articles with the USA 
taking the lead over the UK and Japan. Using co-citation cluster-
ing analysis, we further investigated research areas where each of 
the three countries dominates. We found 155, 24 and 29 stem-cell 
research competencies for the USA, UK and Japan, respectively. 
However, the average growth rate of the UK competencies in article 
number was higher than the rest while, the average number of the 
citations per publication in competencies from USA was signifi-
cantly higher than those from the other two countries. We further 
examined research disciplines of the articles in competencies to 
understand the major fields of each country in detail, and observed 
clear differences in research strengths between these countries: 
stem-cell research in USA was more strong in medical specialties 
and infectious diseases such as clinical cancer research, immunolo-
gy and leukemia; in Japan it was more favored by chemistry-related 
researches such as macromolecules/polymers, pharmaceutical 
research and food chemistry; UK on the other hand had strengths 
in engineering and social science field such as data mining, philoso-
phy/psychology, nutrition and human resource management. Con-
clusively, our findings suggest that these results provide a better 
understanding of the nation’s trends and interdisciplinary strengths 
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in the stem-cell research field, which can be used as fundamental 
information to design national scientific and technological policies 
and institutional research plans.

Regeneration Mechanisms
Poster Board Number: T-2291

REGENERATION OF AMPUTATED ZEBRAFISH FIN 
RAYS FROM De novo OSTEOBLASTS
Singh, Sumeet Pal, Holdway, Jennifer E., Poss, Kenneth D.
Department of Cell Biology and Howard Hughes Medical Institute, Duke 
University Medical School, Durham, NC, USA

Determining the cellular source of new skeletal elements is critical 
for understanding appendage regeneration in amphibians and 
fish. Recent lineage-tracing studies indicated that zebrafish fin ray 
bone regenerates through the de-differentiation and proliferation 
of spared osteoblasts, with limited if any contribution from other 
cell types. Here, we examined the requirement for this mechanism 
by using genetic ablation techniques to destroy virtually all skeletal 
osteoblasts in adult zebrafish fins. Animals survived this injury and 
restored the osteoblast population within two weeks. Moreover, 
amputated fins depleted of osteoblasts regenerated new fin ray 
structures at rates indistinguishable from fins possessing a resident 
osteoblast population. Inducible genetic fate-mapping confirmed 
that new bone cells do not arise from de-differentiated osteoblasts 
under these conditions. Our findings demonstrate diversity in the 
cellular origins of appendage bone, and reveal that de novo osteo-
blasts can fully support the regeneration of amputated zebrafish 
fins.

Poster Board Number: T-2292

REGENERATION OF AMPUTATED ZEBRAFISH FIN 
RAYS FROM De novo OSTEOBLASTS
Singh, Sumeet Pal, Holdway, Jennifer E., Poss, Kenneth D.
Department of Cell Biology and Howard Hughes Medical Institute, Duke 
University Medical School, Durham, NC, USA

Determining the cellular source of new skeletal elements is critical 
for understanding appendage regeneration in amphibians and 
fish. Recent lineage-tracing studies indicated that zebrafish fin ray 
bone regenerates through the de-differentiation and proliferation 
of spared osteoblasts, with limited if any contribution from other 
cell types. Here, we examined the requirement for this mechanism 
by using genetic ablation techniques to destroy virtually all skeletal 
osteoblasts in adult zebrafish fins. Animals survived this injury and 
restored the osteoblast population within two weeks. Moreover, 
amputated fins depleted of osteoblasts regenerated new fin ray 
structures at rates indistinguishable from fins possessing a resident 
osteoblast population. Inducible genetic fate-mapping confirmed 
that new bone cells do not arise from de-differentiated osteoblasts 
under these conditions. Our findings demonstrate diversity in the 
cellular origins of appendage bone, and reveal that de novo osteo-
blasts can fully support the regeneration of amputated zebrafish 
fins.

Poster Board Number: T-2293

GENE-MODIFIED MESENCHYMAL STROMAL CELLS 
FOR CHRONIC STROKE, MECHANISM OF ACTION 
AND TRANSLATION TO THE CLINIC
Case, Casey
SanBio, Mountian View, CA, USA

SB623 is an allogeneic adult stem cell product derived from mesen-
chymal stomal cells (MSCs) by transient transfection with Notch-1. 
It has proven effective in a variety of preclinical models of neurode-
generative diseases including chronic stroke, traumatic brain injury 
and Parkinson’s disease. SB623 is not cell replacement therapy. It 
works by mechanisms including trophic support, production of 
beneficial extracellular matrix and immuno-modulation. A clinical 
trial has been initiated in patients with stable stroke deficits. This 
talk will focus on recent findings concerning the mechanism of ac-
tion and the translation of this product from bench to clinic.

Poster Board Number: T-2294

INNERVATION OF PERIPHERAL AND CENTRAL 
AUDITORY TISSUES BY HUMAN EMBRYONIC STEM 
CELL-DERIVED NEURONS In vItro
Hyakumura, Tomoko1, Dottori, Mirella2, Needham, Karina1, 
Nayagam, Bryony A.1
1Otolaryngology, The University of Melbourne, East Melbourne, Australia, 
2Centre for Neuroscience, The University of Melbourne, Parkville, Australia

The loss of sensory hair cells and auditory neurons that occurs with 
profound hearing loss is irreversible, and auditory neurons are also 
observed to progressively degenerate as the period of deafness 
increases. Stem cell therapy for replacement of lost auditory neu-
rons thereby offers a potential approach to improve the hearing 
of profoundly deaf individuals. It has been shown that human 
embryonic stem cell-derived neural progenitors (hESC-NP) can 
be generated in vitro by treatment with Noggin and Y27632, and 
these neural progenitors can innervate early post-natal cochlear 
explants. Importantly, for stem cell-derived neurons to improve 
function in the damaged auditory system, they must be capable 
of forming functional synapses on target tissue. This project aims 
to investigate the formation of synaptic connections between 
hESC-NP and their peripheral and central targets in the auditory 
system, using in vitro models. To examine peripheral innervation, 
hESC-NP were co-cultured with hair cell explants from post-natal 
day 2-6 rats (n=18), for 1-2 weeks in vitro. Central innervation was 
examined using co-cultures of hESC-NP with post-natal day 10-12 
rat cochlear nucleus slice (n=8), for 2-3 weeks in vitro. In both in vitro 
assays, hESC-NP were capable of innervating the target tissue and 
forming pre-synaptic terminals on target tissue. More specifically, 
hESC-NP extended processes toward and along the rows of sensory 
hair cells in all peripheral co-cultures. In addition, extensive num-
bers of synapsin 1-positive pre-synaptic terminals were detected 
between hair cells and hESC-NP by 2 weeks in vitro. Similarly, we 
observed extensive innervation of cochlear nucleus slice after 2 
weeks co-culture, including many synapsin 1-positive pre-synaptic 
terminals between hESC-NP and cochlear nucleus tissue. These 
results illustrate that hESC-NP can innervate peripheral and central 
target tissues in the developing auditory system and are capable of 
immature synapse formation by 2 weeks in co-culture. The ability of 
hESC-NP to synapse on target tissues in vitro may depend on both 
the time in culture and the age of the tissue used. Future investiga-
tions using this assay will be directed toward further characteriza-
tion of the ultrastructure of the new synapses formed, and the 
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timing of synapse formation between hESC-NP and their peripheral 
(hair cell) and central (cochlear nucleus) targets in vitro.

Poster Board Number: T-2295

EFFECT OF CTX0E03 HUMAN NEURAL STEM CELLS 
ON THE TIME COURSE OF 
SKELETAL MUSCLE REPAIR AND GENE 
EXPRESSION FOLLOWING HIND LIMB ISCHEMIA 
IN MICE
Hicks, Caroline1, Stevanato, Lara1, Katare, Rajesh2, Sinden, John D.1, 
Madeddu, Paolo2

1Stem Cell Discovery, ReNeuron, Guilfdord, United Kingdom, 2Bristol University, 
Bristol Royal Infirmary, Bristol, United Kingdom

We have previously reported that intramuscular injection of 
CTX0E03 human neural stem cells (hNSCs) into a mouse model 
of hind limb ischemia results in a highly significant therapeutic 
improvement in blood flow. Increased neovascularisation was af-
forded in the hNSC treated muscle without evidence of long term 
cell survival. We hypothesized therefore that hNSC treatment may 
exert an effect on early host muscle responses post-ischemia and 
upstream of the end point effects reported to date. Skeletal muscle 
demonstrates rapid degenerative and regenerative phases follow-
ing injury. In particular, responses of the innate immune system 
including cellular recruitment and release of pro-inflammatory 
cytokines have been implicated in the success of skeletal muscle 
regeneration. Briefly, CD1 mice (8 per time point) underwent 
unilateral hind limb ischemia followed by immediate injection of 
either, vehicle or CTX0E03 hNSCs (300K) into the ischemic adduc-
tor muscle. Ischemic and contralateral adductor muscles were 
collected, at 30 minutes, 4, 24 and 72 hr and 7 days post ischemic 
insult and treatment. To determine the effect of hNSC treatment on 
these early inflammatory host responses in adductor muscle tissue 
we investigated cell types, cytokines, chemokines and growth fac-
tors associated with the key cellular and molecular events of skel-
etal muscle repair using histology and an OpenArray™ pathways 
mouse inflammation panel (Invitrogen). Routine Hematoxylin and 
Eosin (H&E) staining clearly demonstrated pathologies consistent 
with muscle degeneration and regeneration including necrosis, 
recruitment of inflammatory cells and the presence of myocytes 
with centralised nuclei. Fluorescence immunohistochemistry (IHC) 
performed using a panel of markers directed against inflammatory 
cell types, pro-inflammatory cytokines and markers of angiogen-
esis demonstrated elevation of some of these markers which was 
attributed to the ischemia. At the earlier time points intramuscular 
injection of hNSCs significantly increased the expression of the 
inflammatory cytokine Interleukin-1β (IL1β), CD29, CD44 (mesen-
chymal cell markers) and Von Willebrand factor. hNSC survival was 
confirmed up to 72 hr post implantation; hNSCs were lost by apop-
tosis in a time-dependent manner. OpenArrays were carried out at 
0, 4, 24, 72 hr and 7 days post-treatment. In cell injected ischemic 
muscles, compared with vehicle injected ones, the greatest number 
of genes showing up-regulation was observed at 4hr, followed by 
down regulation at 24 hr. Overall, cell treated ischemic muscles 
showed faster up-regulation of genes involved in angiogenesis, 
such as CCL11, CCL2, CXCL1, CXCL5, IGF1, IL1β, IL6, HGF, HIF1α, 
bFGF, VEGFA, and VEGFC, compared to vehicle treated muscles. In 
summary, we have shown that hNSC treatment transiently elevates 
host innate immune and angiogenic responses and accelerates 
regeneration of muscle in a mouse model of limb ischemia.

Poster Board Number: T-2296

SOX2-POSITIVE ADULT MOUSE STEM CELLS GIVE 
RISE TO ALL EPITHELIAL CELL LINEAGES DURING 
TOOTH RENEWAL
Juuri, Emma1, Saito, Kan1, Ahtiainen, Laura1, Tummers, Mark1, 
Seidel, Kerstin2, Klein, Ophir2, Hochedlinger, Konrad3, Thesleff, Irma1, 
Michon, Frederic1

1Developmental Biology Program, Institute of Biotechnology, Helsinki, Finland, 
2Departments of Orofacial Sciences and Pediatrics, University of California, San 
Francisco, CA, USA, 3Howard Hughes Medical Institute and Department of Stem 
Cell and Regenerative Biology, Harvard University, Cambridge, MA, USA

Putative stem cells have been localized in the stellate reticulum 
of the continuously growing mouse incisor by label-retaining 
experiments. Specific markers for stem cells that give rise to dental 
epithelial cell lineages, however, are still unknown. The aim of this 
study was to find such markers. To achieve this, we defined the 
genes that are specifically expressed in the incisor cervical loop by 
microarray and localized their expression by in situ hybridization. 
Sox2 was specifically expressed in a cell population in the labial 
cervical loop that is known to give rise to the enamel-producing 
ameloblasts. By lineage tracing approach, we revealed that in ad-
dition to ameloblasts, the Sox2+ epithelial stem cells renew also all 
other epithelial cell lineages of the incisor. Additionally, we found 
that the early progeny of Sox2+ stem cells transiently express Sfrp5. 
The discovery of Sox2 as a marker for epithelial stem cell and Sfrp5 
for progenitor populations is an important step towards develop-
ing a complete bioengineered tooth. Our study provides valuable 
new insights into the role of stem cells in tooth development and 
renewal with a potential impact on cell biology, stem cell research, 
and medicine.

Poster Board Number: T-2297

IDENTIFICATION OF FUNCTIONAL THYMIC 
EPITHELIAL PROGENITOR CELLS IN THE ADULT 
MURINE THYMUS
Chidgey, Ann1, Seach, Natalie1, Wong, Kahlia1, Barsanti, Marco1, 
Hammett, Maree1, Gray, Daniel2, Boyd, Richard1

1Monash Immunology and Stem Cell Labs, Monash Univ, Melbourne, Australia, 
2Walter and Eliza Hall Institute, Melbourne, Australia

Thymic epithelial cells play a vital role in the instruction of T cell 
development, differentiation and tolerance induction. Thymic func-
tion and naive T cell output is at optimum levels during the early 
years of life, however, declines sharply with the onset of puberty 
(thymic atrophy). This can have a profound impact on immune 
system function, particular in the aged or following cytoablative re-
gimes such as chemotherapy and irradiation in cancer treatments. 
Potential methods of thymic regeneration from pre-clinical studies 
include sex steroid ablation and administering growth factors such 
as keratinocyte growth factor, growth hormone or interleukin-7. 
Whilst some of these approaches are in early clinical trials, ideal T 
cell recovery levels have not yet been met and patient responsive-
ness, particularly in those with severe thymic atrophy, cannot be 
guaranteed. Therefore, an alternative approach would be to acti-
vate resident thymic epithelial progenitor cells to aid in the regen-
eration of the thymus in states of dysfunction. Using flow cytomet-
ric analysis, a relatively quiescent thymic epithelial progenitor was 
deduced based on long-term BrdU label-retention over a 6 month 
chase. Functional studies using reaggregate thymic organ cultures 
found that these putative progenitors were the only population 
capable of forming a thymic graft when placed under the kidney 
capsule of recipient mice, contributing to both medullary and corti-
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cal thymic lineages. Furthermore, 3-dimensional epithelial cultures 
showed that this putative progenitor had increased colony-forming 
capacity over other thymic epithelial populations. In summary, 
we have established that a thymic epithelial population of cortical 
lineage shows enriched progenitor/stem cell potential capable of 
differentiation and self-renewal.

Poster Board Number: T-2298

QUIESCENT PRIMITIVE NEURAL STEM CELLS IN 
THE ADULT MOUSE BRAIN REPOPULATE ABLATED 
DEFINITIVE NEURAL STEM CELLS
Leeder, Rachel, Sachewsky, Nadia, Xu, Wenjun, Morshead, Cindi M., 
van der Kooy, Derek
University of Toronto, Toronto, ON, Canada

We recently identified a novel population of LIF-dependant neural 
stem cells (NSCs) in the adult mouse brain, termed adult-derived 
primitive NSCs (AdpNSCs). AdpNSCs comprise a rare population of 
GFAP-negative cells that are similar to embryonic primitive NSCs, as 
they give rise to LIF-dependent neurospheres in culture. AdpNSCs 
can be passaged in vitro to self-renew or give rise to definitive (d)
NSCs, which are GFAP-positive and EGF- and FGF-dependent. 
AdpNSCs were shown to express low levels of Oct4 and contribute 
to chimeric blastocysts, both markers of pluripotency not exhibited 
by adult dNSCs. Unlike dNSCs, AdpNSCs depend on Oct4 expres-
sion in the adult brain. Transgenic mice with a floxed Oct4 gene 
that is excised when exposed to Cre recombinase expressed under 
the Sox1 promoter were used to assess the requirement for Oct4 
in AdpNSCs. Most interesting, the forebrain of adult mice homo-
zygous for the deleted floxed Oct4 allele no longer gave rise to 
any LIF-dependent neurospheres, while EGF- and FGF-dependent 
neurospheres were not affected by loss of Oct4. This indicates a 
requirement for Oct4 expression in AdpNSCs, and provides a key 
model for an AdpNSC-null mouse. Next, we sought to determine 
whether AdpNSCs are required for repopulation of dNSCs follow-
ing ablation of dNSCs with AraC infusion. We ablated dNSCs and 
downstream neural progenitors in the excised Oct4 transgenic 
and control mice using a 14-day AraC infusion. After the 14-day 
AraC infusion and a 14-day recovery after AraC, we observed that 
the EGF- and FGF-dependent neurospheres did not return in mice 
lacking Oct4 expression whereas control mice had repopulated 
dNSCs to 40% baseline conditions at this time point. This suggests 
that AdpNSCs are essential for repopulation of dNSCs. We are 
continuing this experiment with longer survival times to further 
confirm this observation. Furthermore, we took advantage of the 
Histone2B-GFP transgenic line to perform label retention studies 
in AdpNSCs. In this model, all cells are labeled when exposed to 
doxycycline and then dilute their label as they divide, thereby leav-
ing quiescent cells labeled over long chase periods. We observed 
that after 1-month chase, AdpNSCs retained the same degree of 
labeling, whereas over half the labeled dNSCs had diluted out their 
label. This indicates that AdpNSCs are a quiescent cell population 
in the adult mouse brain. Together, these experiments indicate 
that AdpNSCs are a quiescent population upstream of dNSCs in 
the adult mouse brain, capable of proliferation after removal of the 
dNSC population to reconstitute the neural lineage.

Poster Board Number: T-2299

ENDOVENOUS ADMINISTRATION OF 
MESENCHYMAL STROMAL CELLS IMPROVES 
KIDNEY FUNCTION IN MICE WITH TYPE 2 
DIABETES MELLITUS INDUCED BY HIGH FAT DIET 
FEEDING .
Ezquer, Marcelo E ., Ezquer, Fernando E., Ricca, Micaela, Conget, 
Paulette A.
Instituto de Ciencias, Facultad de Medicina, Clínica Alemana-Universidad del 
Desarrollo, Santiago, Chile

Diabetes mellitus (DM) is one of the current main threats to public 
health. According to its etiology, DM is classified as: i) Type 1 
diabetes mellitus (T1DM), due to the autoimmune destruction of 
pancreatic β-cells, which leads to an insulin deficiency and ii) Type 
2 diabetes mellitus (T2DM), a metabolic disorder whose principal 
characteristic is the presence of insulin resistance, together with an 
impaired insulin production. The most detrimental complication of 
DM is diabetic nephropathy (DN), a clinical syndrome comprised 
of kidney damage and increased risk for cardiovascular disease. 
DN associates with functional and histological changes that 
include: albuminuria, mesangial expansion, glomerulosclerosis and 
tubulointerstitial fibrosis. To date there is no cure to DN; patient`s 
management comprises the use of drugs to control hyperglycemia 
and blood pressure. If required, hemodialysis is prescribed; unfor-
tunately, those treatments only help to slow DN progression. Mul-
tipotent mesenchymal stromal cells also referred as mesenchymal 
stem cells (MSCs) are one of the most promising tool to manage 
DN progression, not only because they can be safely transplanted 
in human patients but also due to their proved renoprotective 
potential. The later, has been attributed to the capacity of MSCs to: 
i) reduce oxidative stress, ii) modulate chronic inflammation and 
macrophage infiltration, iii) avoid/revert fibrosis, iv) secrete trophic 
factors, and v) differentiate into pericytes, mesangial and tubular 
cells. Recently, we have shown that the intravenous administration 
of MSCs into mice with DN derived from T1DM, prevents kidney 
damage. At present, our research aim was to evaluate whether the 
MSCs renoprotective effect depends on DM etiology (type 1 vs 
type 2). The complex etiology of T2DM makes it difficult to perfectly 
mimic this disorder in experimental models; however C57BL/6 mice 
fed with high-fat diet containing 60% kcal. satured fat (HFD) de-
velop renal functional and histopathological abnormalities similar 
to those observed in patients with obesity, metabolic syndrome or 
T2DM onset. Here, C57BL6 mice were exclusively fed with HFD and 
33 weeks later, separated in two groups. One received two times 
0.5x106 MSCGFP that have been ex vivo expanded from transgenic 
mice that constitutively express GFP (MSC-treated). The other 
group received vehicle (untreated). Both groups continued to eat 
HFD all along the study period (50 weeks). Renal failure did not 
progress in MSC-treated T2DM mice, while in untreated T2DM mice 
albuminuria gradually increased. These changes were correlated 
with morphological alterations and glomerulosclerosis index. 
Two and 17 weeks post-MSC administration, biodistribution was 
evaluated by flow cytometry. We found donor cells in the kidney of 
mice with T2DM but not in normal mice. The observed renoprotec-
tive effect of MSCs was not related to a reversion in the metabolic 
syndrome since MSC-treated mice kept hyperglycemic, hyperinsu-
linemic, insulin resistant and hypercholesterolemic along the study 
period. Although donor cells were found in the kidney of treated 
mice, they scarcity suggest that MSCs systemic administration 
improve kidney function not by functional complementation from 
direct differentiation parenchyma. Probably is the consequence of 
microenvironment changes. Additional experiments are in course 
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to clarify the mechanisms associated to the observed therapeutic 
effect. Supported by FONDECYT 1120133 to ME

Poster Board Number: T-2300

OLFACTORY DERIVED NEURAL PROGENITOR 
CELLS TRANSPLANTATION IN A RAT 
INTRACEREBRAL HEMORRHAGE MODEL
Kim, Jeong-Min, Chu, Kon, lee, Soon-Tae, Jung, Keun-Hwa, Kim, So-
Yoon, Park, Dong-Kyu, Kim, Manho, Lee, Sang Kun, Roh, Jae-Kyu
Seoul National University Hospital, Seoul, Korea, Republic of

Background: Olfactory epithelium is easily accessible neural tissue 
and harbors abundant neural progenitor cells which produce new 
neurons every day in response to various environmental stimuli. 
We tried to investigate neuronal regeneration effect of olfactory de-
rived neural progenitor cells (ONPC) transplantation in intracerebral 
hemorrhage model. Methods: We harvested ONPCs from human 
nasal olfactory mucosa culture from DMEM/HAM F12 media, fol-
lowed by DMEM/HAM F12 supplemented with insulin, transferrin, 
selenium (ITS-X 1%), EGF, and FGF2 for four days. We transplanted 
0.3 million ONPCs in a collagenase induced rat intracerebral 
hemorrhage model, and functional outcome were measured every 
week until fifth week. In vitro and in vivo cell marker studies were 
performed to evaluate cellular phenotype of ONPCs. Results: In 
vitro cell marker studies before transplantation showed that ONPC 
are combined with doublecortin, microtubule associated protein 
(MAP2), and GABA, but not with GFAP or NeuN, suggesting im-
mature neuronal progenitor cell morphology. Transplantation of 
ONPCs attenuated functional deficit after intracerebral hemorrhage 
model after five weeks, and in vivo cell marker study five weeks 
after transplantation showed decrement of immature neuronal 
markers. Discussion: Olfactory epithelium derived ONPC attenuat-
ed neurological deficit after intracerebral hemorrhage presumably 
by differentiation of neuronal lineage.

Poster Board Number: T-2301

A TWO-STEP DIRECTED DIFFERENTIATION OF 
RAT EMBRYONIC STEM CELLS USING FGF2 AND 
LAMININ AND SONIC HEDGEHOG RESULTS IN 
MOTOR NEURONS WITH AN EXPRESSION PROFILE 
SIMILAR TO MOTOR NEURONS DERIVED FROM 
PRIMARY NPCS DERIVED FROM THE ADULT 
CERVICAL RAT SPINAL CORD
Hong, James, Weiss, Mark
Anatomy and Physiology, Kansas State University, Manhattan, KS, USA

New to biomedical research, rat embryonic stem cells (ESCs) 
differentiate to every adult cell type offering the potential as a 
component of a multi-rodent model to study differences amongst 
tissues. We have previously derived rat ESCs from various strains. 
To create an in vitro model of stimulating central nervous system 
motor neuron neogenesis, we first differentiated rat ESCs to neural 
progenitor (NPC)-like cells. Neural progenitors have the capacity 
to differentiate into neurons and nonneural support cells. NPC-like 
cells were produced from rat ESCs through administration of basic 
fibroblast growth factor (FGF2) and laminin on poly-L-ornithine and 
laminin coated or matrigel coated cell culture plates. Subsequently, 
we differentiated the NPC-like cells and adult rat cervical spinal 
cord derived primary NPCs to motor neurons with sonic hedgehog 
(Shh). Differentiation was accomplished through two ways. One 
involved expanding NPC-like cells in monolayer culture. The other 
progressed through neurospheres. Motor neuron cultures were an-
alyzed for expression of Nestin, Pax6, Tubb3, Irx3, Nkx2.2, HB9, ISL1 

and SMI-32. This protocol was also applied to primary NPCs isolated 
from the lumbar region of the adult rat spinal cord. Stimulating in 
vivo motor neuron regeneration after spinal cord injury remains 
elusive, and, therefore, the development of an in vitro model to test 
compounds that promote motor neuron regeneration in the pres-
ence of oligodendrocytes, Schwann or Olfactory bulb ensheathing 
cells may be informative.

Poster Board Number: T-2302

SONIC HEDGEHOG MEDIATES ENDOGENOUS-
EXOGENOUS NEURAL STEM CELL SYNERGY AND 
NEUROPROTECTION IN THE PARKINSONIAN RAT
Madhavan, Lalitha1, Daley, Brian F.2, Davidson, Beverly L.3, 
Boudreau, Ryan L.3, Lipton, Jack W.4, Cole-Strauss, Alysson2, 
Sakaguchi, Donald S.5, Collier, Timothy J.2
1Neurology, University of Arizona, Tucson, AZ, USA, 2Translational science and 
molecular medicine, Michigan State University, Grand rapids, MI, USA, 3Internal 
medicine, University of Iowa, Iowa City, IA, USA, 4Translational science and 
molecular medicine, Michigan State University, grand rapids, MI, USA, 5Genetics, 
development and cell biology, Iowa State University, Ames, IA, USA

Neuroprotective and neurorescue effects after neural stem/precur-
sor cell (NPC) transplantation have been reported, but the mecha-
nisms underlying such phenomena are not well understood. Our 
recent findings in a rat Parkinson’s disease (PD) model indicate that 
transplantation of NPCs before a 6-hydroxydopamine (6-OHDA) 
insult can result in nigrostriatal protection which is associated 
with endogenous NPC proliferation, migration and neurogenesis 
suggesting a ‘synergy’ between transplanted (exogenous) and 
endogenous NPC actions (Madhavan et al, 2009; J. Comp. Neu-
rol; Madhavan et al, Neuropharmacology, 2010). In addition, the 
transplanted NPCs expressed certain growth factors [including glial 
derived neurotrophic factor (GDNF), and sonic hedgehog (SHH)] 
providing a potential molecular basis for the observed phenom-
enon. We have investigated mechanisms underlying the observed 
NPC-mediated neuroprotection and neurogenesis by examining 
roles of (a) host endogenous NPCs and (b) abovementioned graft-
expressed factors. With respect to the endogenous NPCs, we have 
established that the host neural precursors not only respond to 
the transplanted NPCs but in fact contribute to dopamine system 
neuroprotection (Madhavan et al, European Journal of Neuroscience, 
2012). The current study focuses on the grafted NPCs and their 
‘chaperone effects’, and in particular examines the role of GDNF 
and SHH using RNA interference. Specifically, NPCs in which either 
GDNF, SHH, or both had been silenced were transplanted into host 
rats to determine whether or not they contribute to the observed 
NPC-mediated neuroprotection and endogenous response to 
transplantation. Histological and behavioral analyses indicate that 
GDNF silencing significantly reduced NPC-mediated neuroprotec-
tion but not neurogenesis. On the other hand, knock-down of SHH, 
or a combination of GDNF and SHH caused a profound decrease in 
both graft-mediated neuroprotection and endogenous NPC activa-
tion (proliferation, migration and neurogenesis), suggesting that 
SHH was a key molecule contributing to NPC mediated therapeutic 
effects. Overall, the studies help determine some of the micro-
environmental signals fundamental to neural precursor based 
neuroprotection, and contribute towards the development of novel 
stem cell based therapies for PD.
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THREE CHEMOKINES, SDF1α, MCP-1 AND 
HEPATOCYTE GROWTH FACTOR ATTRACT 
TRANSPLANTED NEURAL STEM CELLS DURING 
NEUROINFLAMMATION
Cohen, Mikhal E ., Fainstein, Nina, Lavon, Iris, Ben-Hur, Tamir
Neurology, Hadassah University Medical Center, Jerusalem, Israel

Neural stem/precursor cells (NSCs) possess powerful immune-reg-
ulatory and neurotrophic properties that underlie their therapeutic 
effects after transplantation in animal models of multiple sclerosis 
(MS). Since MS is a multifocal disease, NSCs need to migrate into 
the multiple lesions in order to exert their therapeutic effects. 
Therefore, cell migration is a crucial element in regenerative pro-
cesses in MS, dictating the route of delivery, when cell transplanta-
tion is employed. We have previously shown that inflammation 
triggers migration of multipotential NSCs into white matter tracts 
of experimental autoimmune encephalomyelitis (EAE) rodents, a 
widely used model of MS. Here we investigated the molecular basis 
of this attraction. First, inflammation-triggered NSC migration into 
white matter tracts was dependent on a motile NSC phenotype, 
induced by epidermal growth factor (EGF). Specifically, migration 
of FGF2-expanded NSCs was observed in only 10% of EAE mice, 
as compared to 47.5% of EAE mice transplanted with FGF2+EGF 
-expanded NSCs. A similar effect was found in an in vitro migration 
assay. Then, we examined tissue factors that attract transplanted 
NSC migration during EAE. Three chemokines, Stromal Derived 
Factor-1α (CXCL12), Monocyte Chemoattractant Protein-1 (CCL2) 
and Hepatocyte Growth Factor, were induced in tissue microg-
lia and astrocytes during EAE. Blocking of each of their specific 
receptors (CXCR4, CCR2 and c-Met, respectively) on NSCs prior to 
transplantation, caused partial inhibition of cell migration in the 
corpus callosum of EAE mice. Blocking all three receptors caused 
a profound 80% inhibition of transplanted NSC migration. These 
findings were replicated in two different EAE models. Thus, three 
glial derived chemokines and their receptors account for most of 
the tissue-derived attraction of transplanted NPCs into inflamed 
white matter tracts during EAE. These findings identify inflamma-
tory signals that are involved in putting regenerative processes in 
motion, and suggest potential therapeutic targets for regenerative 
medicine in multiple sclerosis.

Poster Board Number: T-2304

REGENERATION OF THE DENTAL PULP VIA 
AMPLIFICATION OF AN ENDOGENOUS WNT 
SIGNAL
Hunter, Daniel J .1, Suzuki, Shigeki2, Mouraret, Sylvain1, Bardet, 
Claire1, Helms, Jill A.1
1Surgery, Stanford University, Stanford, CA, USA, 2Department of Endodontics 
and Periodontology, Hiroshima University, Hiroshima, Japan

Adult tissues contain stem cells, which are activated by injury and 
contribute to the repair of damaged tissues. Dental pulp is one 
such tissue, but the extent of stem cell activation occurs follow-
ing injury is unknown, and whether a strategy could be devised 
that induces dentin regeneration remains untested. Using Axin-
2LacZ/+ reporter mice, we identified odontoblasts as being responsive 
to an endogenous Wnt signal that is produced in the dental pulp 
itself. When the tooth is injured, the dental pulp responds by up 
regulating Wnt target genes. We tested the consequences of ampli-
fying the endogenous Wnt signal. To do this we employed Axin2LacZ/

LacZ mice, where loss of both alleles of the negative Wnt regulator 
Axin2 leads to an enhanced Wnt responsiveness that nonetheless 

retains its ligand-dependency. In control Axin2LacZ/+ mice the 
injury site was filled with an inflammatory infiltrate that gradually 
resolved. At no time during the post-surgical period did we detect 
evidence of a repair/regenerative response. On post-surgery day 
7 the injury site in Axin2LacZ/+ mice was filled with undifferentiated 
fibroblastic cells and some blood vessels. On post-surgery day 10 
the appearance of the injury site had not changed appreciably. 
In Axin2LacZ/LacZ mice, however, exhibited a dramatically different 
response: on post-surgery day 7 the injury site was filled with 
fibroblastic cells and blood vessels and cells lining the injury site 
had achieved an osteoblast-like morphology. On post-surgery day 
10 the injury site in Axin2LacZ/LacZ mice was filled with a newly formed 
mineralized tissue. This tissue was localized exclusively at the area 
of irritation, and had irregular, reduced dentinal tubule architecture. 
The mineralized tissue stained positive to collagen type I, and thus 
constituted tertiary or reparative dentin. These data demonstrate 
that enhancing the endogenous Wnt signal results in a superior 
regenerative response from dental pulp stem cells. We then 
employed a biochemical strategy that mimicked the transient el-
evation in endogenous Wnt signaling observed in Axin2LacZ/LacZ mice, 
by delivering to the injured pulp a liposomal formulation of Wnt3a 
protein that maintains the biological activity of the hydrophobic 
protein. The regenerative response elicited by this treatment 
strongly suggests that by amplifying the body’s natural response to 
injury we can induce a regenerative response in the dental pulp.

Poster Board Number: T-2305

TWO-PHOTON MICROSCOPY TO CAPTURE LIVE 
CELL BEHAVIOR 
IN THE HAIR FOLLICLE STEM CELL NICHE
Greco, Valentina, Rompolas, Panteleimon
Yale School of Medicine, New Haven, CT, USA

Stem cells and niche components are responsible for the timely 
orchestration of the regeneration process that leads to highly 
organized tissues. Despite recent progress in our understanding 
of stem cell biology, the dynamic interaction between stem cells 
and the niche is not well understood. A current challenge in the 
field is having access to a well-defined stem cell niche in which the 
orderly development of stem cells can be observed, characterized 
and manipulated in vivo. To learn which dynamic behaviors occur 
during mammalian regeneration, we took advantage of the unique 
accessibility of the skin hair follicle and set up a novel imaging 
approach to study a physiological regeneration process non-inva-
sively by two-photon microscopy. By these means, we have studied 
the behavior of the epithelial stem cells and their progeny during 
physiological hair regeneration and how the mesenchymal niche 
influences their behavior. Consistent with earlier studies, stem cells 
are quiescent during initial stages of hair regeneration, whereas the 
progeny are more prone to divide. Moreover, stem cell progeny cell 
divisions are spatially and temporally coordinated within follicles. 
In addition to cell divisions, coordinated cell movements within the 
progeny allow hair follicle rapid expansion. Finally, we demonstrate 
the requirement for the mesenchymal niche for hair regeneration 
through targeted cell ablation and long-term tracking of live hair 
follicles. Thus, we have established an in vivo approach that has led 
to the discovery of unpredicted mechanisms of growth regulation, 
and enabled us to precisely investigate functional requirements of 
stem cell niche components during the process of physiological 
regeneration.
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SOX2 MARKS EPITHELIAL COMPETENCE TO 
GENERATE TEETH
Juuri, Emma, Jussila, Maria, Michon, Frederic, Thesleff, Irma
Developmental Biology Research Program, Institute of Biotechnology, Helsinki, 
Finland

Tooth renewal takes place by budding from the epithelium of the 
predecessor tooth. Mammalian molars develop in succession from 
a posterior extension of the epithelial dental lamina associated with 
the previously formed molar. In tooth replacement each individual 
replacement tooth is initiated as an extension of the dental lamina 
from the lingual side of the predecessor. Tooth replacement capac-
ity varies between different species from one round in mammals 
to lifelong replacement in reptiles and fish. For the successional 
generation of new teeth to be possible there has to be stem cells in 
the epithelium that retain the competence for renewal. So far the 
localization and the molecular identity of these cells in mammals 
have been uncharacterized. Understanding the mechanisms of 
tooth renewal requires identification of the competent stem cells. 
Transcription factor Sox2 has been shown to regulate stem cell 
maintenance as well as iPS cell induction. We have identified Sox2 
as a marker to identify the competent cells in the dental epithelium. 
We have localized Sox2 expression in tooth replacement of differ-
ent species such as the ferret (Mustela putorius furo), where Sox2 
positive cells are seen in the lingual epithelium giving rise to the 
permanent teeth. In addition we have localized Sox2 in the dental 
epithelium of mutant mice where overactivation of Wnt signaling 
leads to continuous tooth renewal. In the successional develop-
ment of molars Sox2 expression marks the budding epithelium. Our 
data suggest that the Sox2 positive dental epithelial cells associ-
ated with tooth replacement and posterior molar addition may 
represent stem cells for successional tooth renewal.

Poster Board Number: T-2307

PROSTAGLANDIN E2 PROMOTES POST-
INFARCTION CARDIOMYOCYTE REPLENISHMENT 
BY ENDOGENOUS SCA-1 STEM CELLS
Hsueh, Ying-Chang, Wu, Mei Fang
Inst of Basic Medicine, National Cheng Kung Univ, Tainan, Taiwan

In mammals, adult cardiomyocytes are capable of regenerating 
themselves following injury or during normal lifespan. Further-
more, the adult stem cells possessing cardiomyocyte differentiation 
ability have been identified. Nevertheless, it remains unknown 
how these stem cells are stimulated to repair the heart after injury. 
In our study, we used adult cardiomyocyte-specific fate-mapping 
system (a-MHC:MerCreMer crossbreeding Z/EG) to examine the 
time course of stem cell-driven cardiomyocyte replenishment after 
myocardial infarction (MI) in mice. We found that formation of new 
cardiomyocytes took place at the border zone within 7 days and 
saturated on day 10 post-MI. Further analyses indicated that admin-
istration of anti-inflammatory drugs, indomethacin and celecoxib, 
inhibiting cyclooxygenase (COX)-2 diminished cardiomyocyte 
regeneration after infarction. Moreover, such inhibition was only 
effective when the drug was administrated within 5 days post-MI, 
suggesting an early inflammatory signal is required to activate 
endogenous stem cell-dependent cardiomyocyte replenishment. 
In addition, treating the mice with the COX-2 downstream product 
prostaglandin E2 (PGE2) not only improved efficiency of stem cell-
driven cardiomyocyte replenishment but also rescued indometh-
acin-mediated inhibition of cell regeneration. Administration of 
PGI2, another COX-2 product, had no such effects. Quantitative PCR 

analysis of stem cell marker expression revealed that Sca-1 level 
changed in response to PGE2, in which its level elevated after treat-
ment on day 3 post-MI. Immunostaining showed presence of the 
Sca-1+ cells co-expressing mature cardiomyocyte maker cardiac 
troponin T (cTnT) at the injured site or border zone of the MI heart. 
Flow cytomeric analysis indicated that the Sca-1+ cells expressed 
Cre and became GFP+ on day 3 post-MI. The number of Sca-1+/
cTnT+ cells and the percentage of Sca-1+/GFP+ cells were found to 
increase upon PGE2 treatment on day 3 after MI. In addition, these 
cells were not generated as a consequence of cell fusion. To exam-
ine if PGE2 directly acted on the Sca-1+ cells, the cells were sorted 
and quantitative PCR was performed to analyze expression of the 
PGE2 receptors EP1-EP4 on day 3 after MI. We observed that PGE2 
not only induced expression of the EP2 and EP4 receptors but also 
the level of cardiac progenitor cell marker Nkx-2.5 in the Sca-1+ 
cells. Moreover, PGE2 treatment stabilized β-catenine protein level 
in these cells. In in vitro culturing, PGE2 treatment promoted cTnT 
expression of the Sca-1+ cells. These findings suggest that PGE2 
may directly act on the Sca-1+ cells via EP2/4 receptors to modu-
late β-catenine pathway for cardiomyocyte differentiation. Taken 
together, we demonstrate that the early inflammatory modulator 
PGE2 promotes cardiomyocyte differentiation from cardiac Sca-1+ 
cells, and this may be translated for clinical application.

Poster Board Number: T-2308

LEUKEMIA INHIBITORY FACTOR ADMINISTRATION 
ENHANCES ENDOGENOUS CARDIOMYOCYTE 
REGENERATION AFTER MYOCARDIAL INFARCTION 
BY ACTIVATING CARDIAC SIDE POPULATION 
CELLS: A GENETIC FATE-MAPPING STUDY
Kanda, Masato1, Nagai, Toshio1, Takahashi, Toshinao1, Liu, Mei 
Lan2, Kondou, Naomichi1, Tokunaga, Masakuni3, Naito, Atsuhiko T.4, 
Akazawa, Hiroshi4, Kobayashi, Yoshio1, Komuro, Issei4

1Department of Cardiovascular Science and Medicine, University of Chiba 
Graduate School of Medicine, Chiba, Japan, 2Department of Cardiovascular 
Medicine, University of Chiba Graduate School of Medicine, Chiba, Japan, 
3Division of Metabolism, Endocrinology & Diabetes (MEND), University of 
Michigan Medical School, Ann Arbor, MI, USA, 4Department of Cardiovascular 
Medicine, Osaka University Graduate School of Medicine, Suita, Japan

Cardiac stem or precursor cells have the potential to regenerate car-
diomyocytes, but their contribution to regeneration and their role 
in the efficacy of cardioprotective drugs remain controversial. We 
have previously reported the ability of cardiac side population (SP) 
cells to differentiate into cardiomyocytes after being transplanted. 
In this study, using a genetic fate-mapping model, we show that 
leukemia inhibitory factor (LIF) influences SP cell proliferation and 
stimulates endogenous cardiomyocyte renewal after myocardial 
infarction (MI). We generated MerCreMer-LacZ mice, in which more 
than 99.9% of the cardiomyocytes in the left ventricular field were 
positive for 5-bromo-4-chloro-3-indolyl-β-D-galactoside (Xgal) 
immediately after tamoxifen injection. Thus, every Xgal-negative 
cardiomyocyte was derived from a stem or precursor cell after 
tamoxifen administration. During normal aging spanning 1 year, 
the number of Xgal-negative cardiomyocytes in all the mice did 
not change significantly: 9.8 ± 3.8 and 9.8 ± 5.2 cells per section at 
2 weeks and 1 year respectively. However, at 3 months after MI, the 
MI mice had more Xgal-negative cells than the control mice (57.0 ± 
12.0 and 3.0 ± 2.6 cells per section respectively; P < 0.01). Xgal-neg-
ative cardiomyocytes significantly co-localized with vessels within 
the MI area and were smaller than Xgal-positive cells (median: 51 
vs. 151 μm2). The part of SP cells were shown to be label-retaining 
cells (LRCs), that differentiated into Xgal-negative cardiomyocytes 
after MI. To determine which factors induced stem-cell derived 
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regeneration, we examined cytokines secreted after MI. LIF expres-
sion was 139 times higher in the MI mice than in the control mice, 
but its expression rapidly decreased within 1 week. We injected 
the LIF plasmid or phosphate-buffered saline (PBS) at the time of 
MI to determine the influence of LIF. In the LIF plasmid-injected MI 
mice, the LIF serum concentration peaked at 1 week and could be 
detected until 1 month. At 1 month after MI, the MI+LIF group had 
a greater number of Xgal-negative cells than the MI+PBS group 
(118.6 ± 51.5 and 37.0 ± 5.5 cells per section; P < 0.05). Echocar-
diography showed significant recovery of functional shortening in 
the LIF-treated MI group only. Finally, we examined the effect of LIF 
on SP cells. Quantitative RT-PCR confirmed that SP cells expressed a 
considerable number of LIF receptors. Immunofluorescence analy-
sis demonstrated that the percentage of phosphorylated signal 
transducers and activators of transcription 3-positive and cyclin 
D1-positive SP cells increased after LIF stimulation in vitro. On BrdU 
administration at 1 week after MI, the percentage of BrdU-positive 
SP cells in LIF-treated mice was 59%, while it was 35% in PBS-
treated mice, suggesting that LIF influenced SP cell proliferation. 
The percentage of Ki67 and phosphorylated histon 3 positive SP 
cells were also higher in LIF-treated mice. These results suggest that 
LIF stimulates stem cell-derived cardiomyocyte regeneration in part 
by activating SP cells after MI. We believe that our findings form the 
basis for future therapeutic cardiogenesis strategies.

Poster Board Number: T-2309

THE ORIGIN OF DIVIDING CELLS FOR HEAD 
REGENERATION IN THE HEMICHORDATE, 
PTYCHODERA FLAVA
Mercier, Frederic, Molnar, Janos, Uenishi, Gene, Humphreys, Tom
Institute for Biogenesis Research, University of Hawaii, Honolulu, HI, USA

When the body of the marine acorn worm, P. flava, is transected, 
both pieces regrow the lost parts. The posterior segment grows a 
new head at it anterior wound. The wound heals in about 2 days 
and a blastema is evident at the anterior site by 3 days. By 5 or 6 
days the blastema takes the shape of a nascent head and in about 
two weeks grows to full size. The source of the cells and the nature 
of the biological processes that form the new head in P. flava have 
not been studied extensively. In hydra and planaria, animals know 
for extensive regenerative capacity, there is a population of stem 
cells which are activated and mobilized to form the regenerate. In 
another classical model of regeneration, limb regrowth in verte-
brate amphibians, the blastema cells seem to be recruited from the 
differentiated tissue, possibly from adult tissue stem cells or from 
dedifferentiation of tissue cells in the various tissues of the tran-
sected limb stub. Using BrdU immunofluorescence cytochemistry 
to mark dividing cells, we examined the source of cells that produce 
the regenerate in P. flava. We transected the worms just posterior 
to the gill basket, let regeneration proceed for various times and 
then labeled with BrdU for 6 hours. Before cutting the animal, there 
is a considerable population of cells along the gut epithelium, espe-
cially in the liver region of the animal, that incorporate BrdU. This 
population of dividing gut cells does not seem to change in num-
ber or character during regeneration. There are some BrdU labeled 
cells scattered in other regions of the animal’s body. Some of these 
occur in the epidermal epithelium and along the basement mem-
brane under this epithelium. It is this population of cells associated 
with the epidermal epithelium that increases with regeneration. By 
day 3 after the cut, there are abundant BrdU labeled cells associ-
ated with the epidermis within a few millimeters of the cut, both 
in the epithelium itself and under the basement membrane of the 
epithelium. This population of cells is more abundant nearer the 
site of the cut and in the dorsal epithelium compared to the ventral 

epithelium. By day 3 there is a clear blastema and a large propor-
tion of the cells in the blastema incorporate BrdU during the label-
ing period. Labeling of cells under the basement membrane, in the 
epithelium near the regenerating blastema and in the regenerate 
itself continues for about two weeks as the new head is differentiat-
ed. During all there processes, there is no indication of remodeling 
of the original tissue behind the regenerating blastema. These data 
suggest that there is a population of cells associated with the worm 
epidermis that is activated to divide and mobilized to form the 
blastema and the regenerate.Supported by the Pacific Biosciences 
Research Center Biomedical Fund (UHF#12-209-04)
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HEDGEHOG SIGNALING PATHWAY ACTIVATION IN 
THE HEMATOPOIETIC NICHE STROMAL CELLS
Lu, Wan-Jin1, Chan, Charles K.F.2, Beachy, Philip A.1
1Biochemistry, Stanford University School of Medicine, Stanford, CA, USA, 
2Institute for Stem Cell Biology and Regenerative Medicine, Stanford University 
School of Medicine, Stanford, CA, USA

The Hedgehog (Hh) signaling pathway plays key regulatory roles 
during development, adult tissue homeostasis and cancer. Recent 
studies further identified the importance of Hh signaling during 
regenerative proliferation of stem cells in response to tissue injury. 
However, the mechanistic basis of pathway activities within certain 
specific cell types in their native microenvironment remains largely 
unknown. Hematopoietic stem cells (HSCs) require stromal support 
for their maintenance at steady state and during injury-induced 
regeneration. Several developmental conserved pathways are 
implicated in the maintenance of hematopoietic cells and their cell 
fate decisions. Importantly, interactions between the hematopoi-
etic cells and their microenvironment in terms of specific regulatory 
pathways are still poorly characterized. Here we investigate the role 
of Hh signaling pathway in hematopoietic stem/progenitor cell 
niches. Current evidence suggests a model where multiple types of 
stromal cells are responsible for the maintenance of hematopoietic 
cells. Using genetic reporters for Hh pathway activation in conjunc-
tion with surface markers that can distinguish different subsets 
of skeletal progenitor cells, we found activation of Hh pathway in 
specific lineages of cells isolated from postnatal bone tissue. In ad-
dition, activation of the Hh pathway diverted cell fate decisions in 
the stem/progenitor cells during their differentiation process. Since 
these subsets of stromal cells exhibit differential ability to support 
hematopoietic stem and progenitor cells, our results implicated 
important roles of Hh pathway in regulating hematopoietic niches. 
We will also present our investigations on Hh pathway activities 
during normal tissue maintenance and injury induced hematopoi-
etic regeneration.

Other
Poster Board Number: T-2311

EMBRYONIC TRANSCRIPTION FACTOR 
UPREGULATION DURING NORMAL LACTATION 
AND BREAST ONCOGENESIS
Hassiotou, Foteini1, Beltran, Adriana2, Trengove, Naomi1, Tat Lai, 
Ching1, Hartmann, Peter1, Filgueira, Luis1, Blancafort, Pilar2

1University of Western Australia, Perth, Australia, 2University of North Carolina, 
Chapel Hill, NC, USA

Mammary stem cells (MaSCs) play important physiological roles 
during pregnancy and lactation in the female mammary gland. 
In the resting breast, MaSCs are believed to be in a quiescent 
state and are represented in scarce numbers. However, during 
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pregnancy and lactation these cells become activated in response 
to hormonally-driven cues, and differentiate into two distinct 
populations, the basal myoepithelial and the luminal cells. Recent 
evidence suggests that MaSCs are primary targets of malignant 
transformation giving rise to aggressive triple negative breast car-
cinomas. The molecular determinants that drive aberrant self-re-
newal in these cells are largely unknown. Progress has been limited 
because of our lack of understanding of normal MaSC biology and 
the absence of cell culture model systems to propagate and char-
acterize these cells. To discover early determinants of transforma-
tion in MaSCs, we used human breastmilk as a novel, non-invasive, 
and patient-specific source of MaSCs in the activated mammary 
gland. A multipotent MaSC population was identified in breastmilk, 
expressing the pluripotency transcription factors (TFs) Oct4, Sox2 
and Nanog, known to maintain self-renewal in human embryonic 
stem cells (hESCs). Upon expansion in feeder cultures, milk-derived 
MaSCs exhibited the encapsulated ES-like colony morphology. 
These colonies could be passaged in secondary feeder cultures 
suggesting clonogeneicity and self-renewal. In vitro differentiation 
assays demonstrated the potential of these cells to give rise to cell 
lineages from all three germ layers. Propagation of milk-derived 
MaSCs in spheroid assays resulted in a dramatic up-regulation of 
TFs known to form an integral part of the complex self-renewal 
circuitry of hESCs. In contrast, these TFs were not expressed in the 
resting epithelium and in cultures derived from resting mammo-
plastic reductions. In accordance with this model, forced ectopic 
expression of Oct4 in cells from the resting epithelium resulted in 
aberrant expansion of MaSCs possessing multi-lineage potential 
and displaying tumor initiating features. Oct4 and targets of Oct4 
were examined by IHC and IF across breast cancers and were found 
enriched in breast cancers associated with pregnancy and lactation. 
These findings suggest that disruption of controlled expression of 
these TFs during pregnancy and lactation, failure to silence them 
during involution, and/or their aberrant upregulation in the resting 
breast can be at the origin and progression of aggressive breast 
carcinomas. Our data suggest that milk-derived MaSCs can be used 
as a non-invasive, personalized source of MaSCs to study molecular 
determinants of breast cancer.
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BREASTMILK IS A NOVEL SOURCE OF STEM CELLS 
FROM THE LACTATING BREAST WITH MULTI-
LINEAGE DIFFERENTIATION POTENTIAL
Hassiotou, Foteini1, Trengove, Naomi1, Tat Lai, Ching1, Blancafort, 
Pilar2, Filgueira, Luis1, Hartmann, Peter1

1University of Western Australia, Perth, Australia, 2University of North Carolina, 
Chapel Hill, NC, USA

The mammary gland is a dynamic organ that undergoes repeated 
cycles of proliferation, differentiation and apoptosis in response 
to hormonal signals initiated during pregnancy and lactation. This 
unique ability relates to the presence of stem cells in a specialised 
niche of the mammary gland. Whilst these cells have mostly been 
studied in mice and in the context of the resting gland, unique 
insights may be gained by the study of the lactating gland in 
which these cells are activated and exist in larger numbers, with 
emphasis on the human gland, for which our knowledge is very 
limited. We non-invasively accessed stem cells from the human 
lactating mammary gland via freshly expressed breastmilk. We 
performed an ex vivo analysis of the cellular populations present in 
breastmilk using phenotypic and functional stem cell and differ-
entiation markers for various lineages. This analysis resulted in the 
identification of candidate stem cell and progenitor populations in 
breastmilk. Importantly, a cell population was identified expressing 

the pluripotency-associated embryonic stem cell markers Oct-4, 
Sox-2, Nanog, SSEA-4, Tra-1-60 and Tra-1-81. We then localised 
the identified cell populations in the human lactating mammary 
gland, using paraffin-embedded sections of normal human lactat-
ing tissues. Culturing breastmilk cells in embryonic stem cell and 
differentiation media, in feeder-free 2D conditions, using feeders, 
and in 3D conditions, revealed the potential for both self-renewal/
clonogeneicity and differentiation into cell types originating from 
all three germ layers. The data obtained from our ex vivo, in situ 
and in vitro analyses were synthesised into a new cellular hierarchy 
proposed for the human mammary gland. Moreover, for the first 
time it is shown that the human lactating gland harbours a stem 
cell population with embryonic-like stem cell features, which can 
be easily accessed via breastmilk. Future work is focusing on further 
characterisation of these cells for applications in regenerative 
medicine and breast cancer research, as well as for elucidating their 
role(s) for the breastfed infant.

Poster Board Number: T-2313

HUMAN BONE MARROW STROMAL CELLS SHOW 
RESISTANCE TO HIGH CALCIUM ENVIRONMENT In 
vItro
Cho, HyunJi, Cho, Wheemoon, Lee, Eunkyung, Nam, Seungwoo, 
Kim, Dongjin, Zhang, Mingzi, Lee, EunAh, Son, Youngsook
College of Life Science, Kyung Hee Univ, Yongin, Korea, Republic of

Endosteal niche micro-environment within bone marrow is known 
to have extremely high concentration of calcium, which reaches as 
high as 40mM locally near resorbing osteoclasts. Because human 
bone marrow stromal cells (hBMSC) reside in the environment 
of high calcium concentration, we expected that hBMSCs might 
have more resistance to high calcium concentration. We examined 
the effect of various concentrations of calcium on the survival of 
hBMSCs compared to human dermal fibroblasts (HDF) as a control. 
Although both of the cells showed decline in the cell number in 
high calcium media, we found the viability of hBMSCs is significant-
ly higher than that of HDFs cultured in the media containing from 3 
to 30mM concentration of calcium by MTT assay. When proportion 
of apoptotic cells was measured by FACS analysis of propidium io-
dide-incorporated fraction of cells, proportion of the apoptotic cells 
increased as the calcium concentration elevated which indicated 
that the declined cell number in the high calcium media was due to 
cell apoptosis. While high calcium media severely induced growth 
arrest of HDFs, this tendency was weakly shown in BMSCs and 
rather, growth was accelerated by 3~5 mM calcium concentration 
in BMSCs. These results indicate that hBMSCs are resistant to high 
calcium concentration and may explain their survival mechanism in 
endosteal niche environment.

Poster Board Number: T-2314

BANK OF NORMAL AND SPECIFIC MUTATION-
CARRYING HUMAN EMBRYONIC STEM CELL LINES
Ilic, Dusko, Khalaf, Yacoub
Assisted Conception Unit, Guy’s Hospital, King’s College London School of 
Medicine, London, United Kingdom

The Assisted Conception Unit and Centre for Preimplantation 
Genetic Diagnosis (PGD) at Guy’s Hospital in London has the largest 
and most successful PGD program in the UK, performing around 
200 cycles each year. We are currently performing PGD for more 
than 60 conditions in our unit. Clinically unsuitable embryos, if 
donated for research by consented couples, were used to derive 
specific mutation-carrying human embryonic stem (hES) cell lines. 
The success rate for derivation using fresh post-PGD embryos now 
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sits at between 40-50%, which is a significant improvement on our 
original 20%, and higher than most quoted efficiencies in the litera-
ture. We now have derived multiple hES cell lines including these 
with mutations linked to cystic fibrosis, Huntington’s disease, Von 
Hippel-Lindau syndrome, Wiskott-Aldrich syndrome, myotonic dys-
trophy type 1, neurofibromatosis type 1, spinal muscular dystrophy 
and beta thalassemia (www.kcl.ac.uk/medicine/research/divisions/
wh/groups/medicine/hescell.aspx). These specific mutation-carry-
ing hES cells can be differentiated into any cell type that displays 
pathology of the disease and used in drug discovery for screen-
ing of new compounds and testing of unacceptable side effects. 
We also have a number of research and clinical grade normal hES 
cell lines and our goal is to make these biological tools accessible 
worldwide to everyone, from researchers to commercial end users.

Poster Board Number: T-2315

RECOVERY INCREASED BY SIMPLE IMPROVEMENT 
OF THE CONVENTIONAL CRYOPRESERVATION 
METHOD FOR THE HUMAN ES AND IPS CELLS
Yanagihara, Kana, Hayashida, Midori, Ozawa, Yutaka, Iemura, 
Masashi, Kohara, Arihiro, Furue-Kusuda, Miho
Laboratory of Cell Cultures, Department of Disease Bioresources, National 
Institute of Biomedical Innovation, Osaka, Japan

Human embryonic stem cells (hESCs) and human induced pluripo-
tent cells (hiPSCs) have great potential as a source of cells for regen-
erative medicine and also for other research applications, such as 
developmental biology, toxicology and drug discovery. Recently, a 
number of hESCs and hiPSCs have been established in the world. 
Although most of the procedures share many of the principles of 
routine cell culture, a number of significant steps exist in the case of 
hESCs and hiPSCs, such as the cryopreservation. 
Both hESCs and hiPSCs have been well-known to be sensitive to the 
cryopreservation. At this moment, vitrification method has been 
considered to be preferable for the local storage of hESCs and hiP-
SCs. However, vitrification method requires practiced hand because 
cells can be terribly damaged by failure of rapid-warming. Further, 
if the low temperature is not strictly maintained, cell viability is rap-
idly decreased. Therefore, when vitrified cell transported, it needs 
LN2 dry-shippers with careful documentation for the regulatory 
requirements, resulting in the high costs involved. On the other 
hand, the conventional slow-freezing method using dimethylsulf-
oxide (DMSO) yield poor results for hESCs and hiPSCs, such as low 
levels of recovery or spontaneously differentiation, although it has 
been long trusted as a stable cryopreservation for a wide variety of 
cells including mouse ES cells. Therefore, we improved the conven-
tional slow-freezing cryopreservation using 10% DMSO by simply 
methods. This method requires neither specific equipment nor 
reagents and results in the high levels of growing cell numbers and 
undifferentiation states. Because the conventional slow-freezing 
cryopreservation is quite familiar, this simple method would gain 
widespread acceptance.

Poster Board Number: T-2316

THE HISTONE DEMETHYLASE UTX REGULATE CELL 
ADHESIN DURING DIFFERENTIATION OF HUMAN 
EMBRYONAL CARCINOMA STEM CELLS INTO 
NEURON
Jung, KyoungHwa1, Choi, MiRan1, Park, JiHyun2, Lee, HyungTae1, 
Chai, YoungGyu1

1Hanyang University, Ansan, Korea, Republic of, 2POSTECH, Pohang, Korea, 
Republic of

JmjC domain-containing UTX and Jmjd3 are a histone H3K27 de-
methylase and demethylate trimethylated lys27 on H3. H3K27me3 
is a chromatin modification that is repressed gene expression and 
is key factor for cell fate regulation. To determine the global gene 
expression changes after neural differentiation with reduction of 
similar enzyme either of UTX or JMJD3, we employed a DNA micro-
array analyses to analyze the differences between the gene expres-
sion patterns of among embryonic carcinoma cells transfected by 
lentiviral vectors with amiUTX (artificial miRNA targeting the UTX), 
amiJMJD3 (artificial miRNA targeting the JMJD3), or amiNC (normal 
control), respectively. After neural differentiation (for 4 weeks), dif-
ferentiated cells were confirmed by immunocytochemistry. Both of 
amiNC and amiUTX transfected cells were differentiated into neuro-
nal cells with typical neuronal markers such as β-tubulin type III. We 
observed that cells transfected amiUTX increases NCAM-mediated 
adhesion during neural differentiation. Both of UTX and Jmjd3 are 
a histone H3K27me3 demethylase, however they regulate different 
target genes during neural differentiation. Reduction of UTX gene 
expression promotes cell adhesion and differentiation human 
embryonal carcinoma stem cells into neuron.

Poster Board Number: T-2317

CULTURE OF STEM CELL-RELATED TELOCYTES 
ISOLATED FROM RAT ENDOMETRIAL TISSUE
Hatta, Kota, Sun, Zhou, Weisel, Richard D., Li, Ren-Ke
McEwen Center for Regenerative Medicine, Toronto, ON, Canada

Introduction: Telocytes are c-Kit+ interstitial cells with long pro-
longations that extend from the cell body called telopodes. These 
prolongations and can reach exceptional lengths up to hundreds of 
μm and form attachments to a variety of cells. Although telocytes 
display electrical activity and have been observed to form prolon-
gations that attach to myocytes, they are dissimilar from pacemaker 
Interstitial cells of Cajal. In cardiac tissue, telocytes potentially have 
a role in nursing and guiding stem cell maturation and trafficking 
via cell-to-cell contacts along telopoles that span from stem cell 
niches to functional areas of tissue. Here, we studied telocytes in 
the uterus using a rodent model. Materials and Methods: Use of 
animals was approved by the University Health Network Animal 
Care Committee. Adult, virgin female Wistar rats (n=5) were sacri-
ficed and uteri were dissected. The parametrial connective tissue 
surrounding and serosa was removed. Uterine horns were cut 
longitudinally, rinsed with PBS and enzymatically digested using 
collagenase and trypsin. Released cells were washed with FBS to 
stop the enzymatic reaction. Cell fractions were plated on T75 flasks 
in DMEM 10% FBS with 1% penicillin/streptomycin and cultured 
for up to 4 weeks. Cells were fixed for 5 min using 100% methanol 
and immunocytochemistry was performed using anti-vimentin and 
anti-connexin 43. Staining was visualized with secondary Alexa 488 
and Alexa 568 antibodies. Cultures were also stained with routine 
Giemsa staining. Cultures were photographed using a Nikon Ti 
Eclipse microscope. Results: Telocyte-like cells were not detected in 
endometrial luminal epithelial or endometrial glandular epithelial 
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cell enriched fractions. Within 24 hrs in culture, cells in endometrial 
stromal cell enriched fractions were found with short or very long 
prolongations. Long prolongations spanned up to hundreds of µm 
in length. These prolongations often ended connecting to stromal 
cells on either end. These terminal connections often were made 
not to the nearest stromal cell, but to distant cells, with the prolon-
gations sometimes extending over other stromal cells in between. 
Telopode forming cells were commonly found connecting two 
colony forming units (CFU) of stromal cells and in rare cases telo-
podes extended in parallel direction. Conclusions: Previous studies 
have shown that telocytes are found in a variety of tissues. Here, 
we show telocyte-like cells are also present in the uterine endome-
trium. Our findings suggest telocytes may have roles in cell-to-cell 
communication over short and long distances within the endome-
trium and may play a role in endometrial stem-cell interactions.

Poster Board Number: T-2318

FINDING THE HOME OF HUMAN TROPHOBLAST 
PROGENITORS
Lee, Cheryl Q ., Moffett, Ashley
Pathology, University of Cambridge, Cambridge, United Kingdom

Little is known about the progenitor cells that give rise to hu-
man trophoblast populations. Using immunohistochemistry on 
first trimester placental villi, we investigated where the niches for 
these trophoblast progenitors are located based on known mouse 
trophoblast stem cell markers. We found that staining for TCFAP2C 
(also known as AP-2γ) is concentrated at the base of cytotropho-
blast cell columns. This correlates well with the staining pattern for 
Ki-67. Interestingly, there was unexplained widespread staining by 
anti-phosphorylated histone H3 in villous and extravillous tropho-
blast. GATA3 is expressed only in extravillous trophoblast and not 
in villous cytotrophoblast. Estrogen-related receptor beta (ERRβ) is 
expressed in most cells within the placenta. We provide further sup-
porting evidence that there is a niche at the base of trophoblast cell 
columns where a progenitor population resides and where the cells 
are TCFAP2C, GATA3 and ERRβ positive.

Poster Board Number: T-2319

EFFECT OF CYCLOPHOSPHAMIDE ON COLONY-
FORMING PROGENITOR CELLS OF STROMAL 
FIBROBLASTS
Lebedinskaya, Olga1, Gorskaya, Juliya2, Nesterenko, Vladimir2

1histology, Acad. E.A. Wagner Perm State Medical Academy, Perm, Russian 
Federation, 2N.F. Gamaleya’s Scientific-Research Institute of Epidemiology and 
Microbiology RAMS, Moscow, Russian Federation

Hemopoiesis occurs in organs that provide the conditions for 
hemopoietic and stromal cell interaction. These conditions are 
formed by specific microenvironment that represents the system of 
cellular and humoral factors being essential for driving, maintaining 
and differentiating of stem hemopoietic cell and its descendents. 
Stromal fibroblasts are responsible for specific microenvironment 
transfer. Only these cells following reverse transplantation in vivo 
are known to form hemopoietic loci typical of the initial organ 
(Fridenstein A.J. et al., 1974). Multiple investigations revealed that 
properties and state of microenvironment could considerably 
change under different effects (irradiation, mechanical injuries, 
hemorrhages, and chemical factor action), that could be judged by 
the variation in the number of progenitor cells of stromal fibro-
blasts in bone marrow, and by the dynamics of their ability to form 
colonies. The aim of this work was the analysis of the alteration in 
the number of colony-forming progenitor cells of stromal fibro-
blasts in bone marrow and their clonogenic potential in response 

to the effect of cyclophosphamide, the preparation that is applied 
in clinical practice in therapy of many diseases, and particularly 
in anti-tumor therapy. There was used the method of cloning the 
stromal progenitor cells of bone marrow from male mice of CBA 
strain using monolayer cultures with a-MEM medium and 20% 
calf serum under specific gaseous environment and temperature; 
following the feeder adhesion the irradiated hemopoietic cells of 
bone marrow from guinea pigs were added. Mice were intraperi-
toneally pre-injected with cyclophosphamide in doses of 200 mg/
kg or 275 mg/kg, after which bone marrow cells from experimental 
animals were explanted in cultures at different terms from 1 to 13 
days since injection of preparation. Following fixation and staining 
after 10-12 d-cultivation the number of colonies was calculated in 
cultures when colonies comprised no less than 50 cells. Under the 
effect of cyclophosphamide the content of stromal clonogenic cells 
(CFU-F) in red bone marrow undergoes significant variation. After 
12 h since injection of preparation their number reduces to 4% of 
the control value with dose of 200 mg/kg and up to 5% with dose 
of 275 mg/kg. In a day the amount of CFU-F increases by 12-fold 
with dose of 200 mg/kg and by 5-fold with dose of 275 mg/kg. 
CFU-F content is subjected to a secondary decrease on the 2nd day 
following the cyclophosphamide injection (up to 12% of control 
values with dose of 200 mg/kg and up to 3% with dose of 275 mg/
kg). Only 7-9 days after the agent introduction the amount of CFU-F 
content in bone marrow approaches relatively constant level. As a 
whole, the dynamics of variation in CFU-F content in bone marrow 
after the cyclophosphamide injection is similar to the variation 
pattern in the number of these cells after the irradiation with low 
doses. However the cytostatic possesses more attenuated action 
on CFU-F as compared with irradiation, as cell regeneration pro-
ceeds faster after the cyclophosphamide injection. This work was 
supported by RFBR grant 11-04-96037r_ural_a and administrative 
body of Perm Region.

Poster Board Number: T-2320

REGISTRATION OF HUMAN EMBRYONIC STEM 
CELL LINES IN KOREA
Lee, Daeyeon, Lee, Ji-Yoon, Kim, Yong-Ou
Div. of Life Science Research Management, Korea National Institute of Health, 
Cheongwon-gun, Chungcheongbuk-do, Korea, Republic of

In an effort to increase the credibility of human embryonic stem 
cell lines established in Korea, an obligatory registration was 
introduced into the Bioethics and Safety Act 2008 and started from 
January 1, 2010. A total of 79 domestic human embryonic stem cell 
(hESC) lines were submitted to Korea Centers for Disease Control 
and Prevention (KCDC) for the registration until 2011. The submit-
ted lines were characterized in the respects of DNA fingerprint, 
chromosome stability, expression of stem cell markers, and con-
tamination of mycoplasma by KCDC. The characterization data and 
ethical aspects such as informed consents for donation of surplus 
embryos were reviewed by an advisory review board for stem cell 
registry. 59 hESC lines were registered until 2011. This registration 
has completed an oversight system for the embryo research by 
registering the products of licensed embryo research projects. The 
information about hESC lines is available at Korea Stem Cell Regis-
try (kscr.nih.go.kr).
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CHARACTERISTICS OF MULTIPOTENT STEM CELLS 
DERIVED FROM THE EPIBLAST AND ECTODERM 
OF POSTIMPLANTATION MOUSE EMBRYOS
Kojima, Yoji, Studdert, Joshua B., Steiner, Kirsten A., Power, Melinda 
D., Francis-Kaufman, Keren, Loebel, David AF, Tam, Patrick PL
Embryology Unit, Children’s Medical Research Institute, Westmead, Australia

Among the self-renewing cells that express molecular markers of 
pluripotency, the epiblast stem cells (EpiSCs) have been derived 
from epiblast of postimplantation mouse embryo at stages prior 
to and during germ layer formation. It is not known at which 
advanced developmental stage that EpiSCs-like cells can still be 
derived from the epiblast or the ectoderm of the embryo, and if 
the characteristics of EpiSCs derived from embryos of different 
developmental stage may reflect those of the tissue of origin. In 
this study, epiblast or ectoderm from a wide range of developmen-
tal stages defined by stringent morphological criteria were tested 
in an identical culture condition for the ability to generate EpiSCs. 
Over 40 EpiSCs lines were derived from epiblast at two pre-gastrula 
stages: cavity and pre-streak, and at several gastrulation stages: 
early-streak, mid-streak, mid to late-streak, late-streak and at stages 
as advanced as from ectoderm of early bud and as neural plate 
stage. EpiSCs derived from all stages display similar morphology 
and expressed the pluripotency markers Oct4, Sox2 and Nanog. 
Transcriptome analysis revealed that all these lines show gene 
expression profiles comparable to established EpiSCs but different 
from those of embryonic stem cells. EpiSCs lines derived from simi-
larly staged embryos are transcriptionally more closely related to 
each other than with those from other developmental stages. The 
lineage potential of the EpiSCs was tested by teratoma formation 
assay and in vitro differentiation as embryoid bodies (EBs). EpiSCs 
lines produced teratomas containing derivatives of all three germ 
layers, with a preponderance of neural cells and a minor represen-
tation of endoderm and mesoderm derived tissues. When grown 
as EBs in serum-containing medium, EpiSCs from later stages of 
development down-regulate pluripotency markers earlier than 
EpiSCs derived from cavity stage embryo and expeditiously express 
the differentiation markers Sox1, Brachyury, and Mixl1. EpiSCs from 
advanced embryo therefore are more poised for undertaking germ 
layer differentiation. Ongoing analysis comparing the transcrip-
tome of EpiSCs and dissected epiblasts of corresponding stages will 
reveal the relationship between EpiSCs and the epiblast from which 
they were derived and shed further light on the mechanisms of 
pluripotency maintenance and lineage commitment.

Poster Board Number: T-2323

GENETIC AND EPIGENETIC INSTABILITIES OF SEX 
CHROMOSOMES 
IN PLURIPOTENT STEM CELLS
Bruck, Tal, Benvenisty, Nissim
Genetics, Hebrew University of Jerusalem, Jerusalem, Israel

Our aim is to study the genetic and epigenetic mechanism that 
regulate X and Y chromosome in human and mouse pluripotent 
stem cells. In mammalian females, X chromosome inactivation is a 
process in which one of the two X chromosomes is silenced, follow-
ing Xist expression. Unlike somatic cells, mouse embryonic stem 
cells (mESCs) do not express Xist, and harbor two active X chromo-
somes. Mouse induced pluripotent stem cells (miPSCs) also show 
two active X chromosome, implying that X is reactivating during 
the reprogramming process. However, analysis of X inactivation 
in human pluripotent stem cells, mainly based on Xist expression, 

was not conclusive. Here, we studied X-inactivation in human 
embryonic stem cells (hESCs) and human induced pluripotent stem 
cells (hiPSCs) by meta-analysis of the expression of the entire set of 
genes on the X chromosome in female pluripotent cell lines. Thus, 
we could divide the human cell lines into three categories: lines 
with no X-inactivation, lines with full X-inactivation, and lines with 
partial X-inactivation. The partial inactivation of the X chromosome 
always involved the middle of the chromosome, surrounding the 
Xist transcription site. The status of XCI in some of the cell lines was 
validated by either allelic specific expression or DNA methylation 
analysis. Based on our analysis we propose a model for the dynam-
ics of XCI in pluripotent cells. In this model, pluripotent stem cells 
show three interchangeable states of XCI. Thus, while mouse plu-
ripotent cells show a stable state of two active X chromosomes, the 
variations in human XCI might be created during the reprogram-
ming process, and/or result from epigenetic changes in culture. We 
next decided to examine genetic changes in sex chromosomes. We 
have recently developed a tool based on gene expression arrays 
that enable a reliable analysis of aneuploidy in autosomes. How-
ever, evaluating the stability of sex chromosomes poses difficulties 
due to the small size of the Y chromosome and the variability in X 
inactivation. We have thus adjusted the methodology to rely on the 
expression of only few genes, and then analyzed the stability of X 
and Y chromosomes in pluripotent stem cells. Surprisingly, whereas 
Y chromosome loss was identified in 15-30% of mouse male cell 
lines, no evidence for this phenomenon was found in human 
pluripotent cells. Furthermore, by comparing aberrant and normal 
cell lines from the two species, we identified candidate genes 
which may contribute selective advantage to the aberrant cell lines. 
Finally, we use these genes to study the connection between the 
different processes of genetic and epigenetic stability.

Poster Board Number: T-2324

COMBINATION OF FEEDER CELLS GENERATES 
PROPER ENVIRONMENTAL NICHE FOR MOUSE 
HEMATOPOIETIC STEM CELLS
Ingrungruanglert, Praewphan, Israsena, Nipan
Stem cell and cell Therapy Research Unit, Chulalongkorn University, Bangkok, 
Thailand

A variety of in vitro culture conditions have now been described 
that permit expansion of hematopoietic stem cells(HSC). Yet, so 
far it has not been possible to expand HSCs ex vivo without losing 
their stemness properties. The ability of stem cells to self-renew 
and to differentiate into different types of mature cells depends on 
both their intrinsic genetic programs and external control from the 
special microenvironment or niche where they reside. In adult bone 
marrow, niche of hematopoietic stem cells is composed of many 
different cell type, including osteoblasts, adipocyte, stromal cells, 
and vascular endothelium cells. Osteoblasts are thought to provide 
factors that are crucial for the maintenance of the quiescent status 
of HSC, whereas BM stromal stem cell/fibroblasts produce a large 
variety cytokines that promote proliferation. In order to study how 
these signals are integrated and whether the balance between 
quiescent, self-renewal and differentiation can be achieved in long-
term culture, we developed a special feeder system for HSC culture 
by mixing various amounts of genetically modified stromal cells 
with mesenchymal stem cells (MSC) before they were induced to 
form bone. We found that the system using stromal cells express-
ing BMP antagonist, noggin together with MSC, could reproducibly 
generate a pattern of thin osteoblast strips surround by stromal 
cells on the tissue culture disc. Compared to undifferentiated MSC, 
this feeder system (NSMB) produced higher level of Jagged-1, 
angiopoietin-1, wnt-3a, various extra cellular matrix proteins, as 
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well as BMP2, 4 and TGF-β. When lin-sca1+c-kit+ mouse HSC were 
cultured on NSMB they generated both cobble stone area and a 
large amount of differentiated cells. After one month in culture, 
cells cultured on NSMB generated 4 times higher number of LTC-
IC than those grown on MSC. Interestingly, LSK HSC cultured on 
NSMB produced significant higher number of colony forming unit 
granulocyte, erythrocyte, macrophage and megakaryocyte (CFU-
GEMM) than other feeders. Our results suggested that this feeder 
system might be able to promote cells proliferation as well as HSCs 
maintenance.

Poster Board Number: T-2325

THE ASYMMETRIC DIVISION OF DAMAGED 
PROTEINS IS STEM CELL-TYPE DEPENDENT
Bufalino, Mary Rose, DeVeale, Brian, van der Kooy, Derek
Univ of Toronto, Toronto, ON, Canada

An asymmetric division of damaged proteins during mitosis has 
been linked to the protection of one cell from aging in yeast and 
bacteria. Recent evidence suggests that stem cells may employ a 
similar mechanism; however, there is no in vivo evidence suggest-
ing this occurs in healthy adult stem cells. We report that stem cells 
in the larval (neuroblast, NB) as well as adult (female germline, GSC 
and intestinal stem cell, ISC) Drosophila asymmetrically segregate 
damaged proteins, such as the difficult to degrade and age-asso-
ciated 2,4-hydroxynonenal (HNE), and we propose that the stem 
cell niche is involved in this segregation. Surprisingly, we found 
that only the ISC protects itself by segregating HNE to differentiat-
ing progeny while the NB and GSCs retain HNE during asymmetric 
division compared to their progeny. The ISC has a high level of 
delta, the Notch ligand, and the differentiation of its daughter 
enteroblast, which expresses high levels of Notch, depends on the 
interaction between the stem cell and enteroblast. In a temperature 
sensitive Notch mutant (NTS1), clusters of delta-positive cells can 
arise when Notch signaling is lost between the ISC and enteroblast 
and only proliferation of ISC/enteroblast-like cells is seen. We found 
that in these clusters of poorly differentiated delta-positive cells, 
there was a variation in HNE intensities between cells. This suggests 
that the mechanism of HNE segregation remains intact when dif-
ferentiation is disrupted. DE-Cadherin, involved in anchoring stem 
cells to their niche, colocalizes with HNE within the asymmetrically 
dividing cells of each Drosophila stem cell model. Furthermore, 
mechanical disruption of the stem cell niche and mutation of the 
extracellular domain of DE-cadherin abolishes HNE asymmetry in 
neuroblasts. Even when stem cell fate is disrupted in NTS1 intestinal 
stem cells, HNE remains colocalized with DE-Cadherin within cells 
of delta-positive cell clusters. We propose that the anchorage of 
damaged proteins to DE-cadherin is one mechanism that allows 
stem cells to segregate damaged proteins. Furthermore, we predict 
that this segregation will always be to the cell that has the shortest 
functional lifespan, as the divisions in all three stem cell popula-
tions were asymmetric with respect to cell fate, lifespan, mitotic 
activity and HNE, but in each case it was the cell with the shortest 
functional lifespan, regardless of mitotic activity or cell fate, that 
received the majority of damaged proteins during division.

Poster Board Number: T-2326

AMINO ACID DEPLETION CONTRIBUTES TO THE 
IMMUNE PRIVILEGE OF MOUSE EMBRYONIC STEM 
CELLS AND TISSUES DIFFERENTIATED FROM 
THEM
Ichiryu, Naoki, Davies, Tim, Cobbold, Stephen, Waldmann, 
Herman, Fairchild, Paul J.
Sir William Dunn School of Pathology, University of Oxford, Oxford, United 
Kingdom

We have shown previously that tissues derived from mouse embry-
onic stem cells (mESC) display a fragile form of immune privilege 
that secures their indefinite survival across a minor histocompatibil-
ity barrier. This form of immune privilege depends on the polarisa-
tion of infiltrating T cells towards an induced regulatory phenotype 
(iTreg). Given increasing evidence that depletion of essential amino 
acids (EAA) plays an important role in conferring on otherwise 
immunogenic tissues protection from immune responses, we 
investigated whether amino acid catabolism might determine the 
immunological properties of ESC. We have shown that a number of 
candidate enzymes responsible for depleting EAAs are expressed 
at elevated levels by mESC and are responsible for the active 
depletion of lysine, threonine and valine from the culture medium. 
Furthermore, medium conditioned by mESC inhibited T cell prolif-
eration and biased the polarisation of CD4+ T cells towards a FoxP3+ 
iTreg phenotype in vitro, similar to control medium in which lysine, 
threonine and valine were limiting. In order to investigate whether 
depletion of any one of these EAAs might confer immune privilege, 
we generated mESC deficient in the enzymatic function of cytosolic 
branched chain aminotransferase (Bcat-1), an enzyme responsible 
for the catabolism of branched chain amino acids including valine. 
Our results show that expression of Bcat-1 alone is not sufficient to 
confer immune privilege in vitro and in vivo, but likely works collab-
oratively with other enzymes to create a protective microenviron-
ment. Indeed, we were able to show redundancy at the level of the 
cytokine milieu by demonstrating the active secretion of TGF-β by 
mESC, the neutralisation of which partially inhibited iTreg induction. 
Our data therefore suggest that mESC employ multiple mecha-
nisms to establish a form of acquired immune privilege, including 
the depletion of EAAs.

Poster Board Number: T-2327

OLIGODENDROCYTE PRECURSOR CELL 
DIFFERENTIATION INDUCING FACTORS AS 
A REGENERATIVE THERAPY FOR MULTIPLE 
SCLEROSIS
Deshmukh, Vishal1, Lairson, Luke1, Hasnat, Tannaz2, Lawson, Brian2, 
Schultz, Peter1

1Department of Chemistry, The Scripps Research Institute, La Jolla, CA, USA, 
2Department of Immunology, The Scripps Research Institute, La Jolla, CA, USA

Multiple sclerosis (MS) is an autoimmune disease characterized 
by demyelination of axons and subsequent neuronal dysfunction. 
MS is primarily mediated by T-lymphocytes, which trigger inflam-
matory processes targeting myelin-producing oligodendrocytes 
(OLs), causing lesions in the myelin sheath, eventually leading 
to impaired neuronal conduction. Modulating the pathologi-
cal immune response is the primary focus of current therapeutic 
approaches for the treatment of MS. While these treatments are 
moderately effective in the early stages of MS, none have proven 
to modify the course of primary progressive or relapsing- remit-
ting MS. In the central nervous system, a widespread proliferating 
population of nerve/glial antigen-2 (NG2), platelet-derived growth 
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factor receptor (PDGFRα) positive adult stem cells, termed NG2-glia 
or oligodendrocyte precursor cells (OPCs), are the major source of 
newly formed mature OLs required for remyelination. Remission in 
MS is largely dependent upon OPCs migrating to sites of injury, and 
subsequently differentiating to a mature cell fate capable of repair. 
However, even with immune suppression, progressive phases of MS 
are associated with inhibited differentiation of OPCs, wherein OPCs 
migrate to lesions in the spinal cord, but either fail to differentiate 
or form immature OLs that do not produce myelin. As such, the 
identification of drug-like small molecules that selectively induce 
differentiation of OPCs into mature myelin producing OLs at sites of 
demyelinated lesions may provide an effective alternative strategy 
of enhancing remyelination as a treatment for MS. We developed a 
High Throughput-High Content Imaging based screening platform 
with the expression of myelin basic protein (MBP) as a readout, 
to rapidly identify molecules that induce the differentiation of rat 
primary OPCs into functional myelinating OLs. This platform was 
used to screen large libraries of drug-like small molecules, natural 
products and other pharmacologically active agents, and led to the 
identification of several classes of novel compounds that induce 
robust differentiation of OPCs in vitro. Amongst these classes of 
effective compounds was BA404 (EC50 ~350 nM), which showed 
excellent brain exposure properties and in vivo safety profile. 
BA404 showed promising preliminary in vivo efficacy in pre-clinical 
animal models for MS. Evidence derived from in vitro and in vivo T-
lymphocyte assays with BA404 indicates that the observed efficacy 
of this compound results from an enhancement of remyelination 
rather than immune suppression. Detailed in vivo characterization 
as well as mechanism of action studies with BA404 are currently 
in progress. Identified molecules from other classes, possessing 
suitable drug-like properties are also being evaluated using in vitro 
and in vivo models for MS and could serve as potential candidates 
for a regenerative therapy for MS. In addition, pharmacological and 
mechanistic studies using these novel regulators of OPC differentia-
tion could serve to elucidate new pathways and targets regulating 
the remyelination process. These molecules that harness endog-
enous adult stem cells (OPCs) to effectively regenerate the myelin 
sheath in vivo, could have a significant impact on the development 
of clinical combination regimens with existing immuno-modulato-
ry drugs for the treatment of MS and other demyelination related 
diseases.

Poster Board Number: T-2328

CHARACTERIZATION OF RAT CARTILAGE-DERIVED 
PROGENITOR CELLS ISOLATED AT DIFFERENT 
DEVELOPMENTAL STAGES .
kim, mijin1, Byung Hyune, Choi2, Young Jick, Kim1, Park, So Ra2, 
Byoung-Hyun, Min1, Kim, Hwal Ran1

1Ajou University, suwon, Korea, Republic of, 2Inha University, Incheon, Korea, 
Republic of

Introduction: Fetal cartilage-derived progenitor cells (FCPCs) are 
a promising cell source for cartilage tissue engineering because 
they have high abilities for both cell proliferation and chondro-
genesis. However, FCPCs have limitations that they are not clearly 
identified and characterized yet particularly depending on the 
developmental stages. This study focused on comparing FCPCs at 
gestation ages of 14 (mesenchymal cell condensation stage), 16 
(chondrocyte maturation and hypertrophy stage) and 20 (separa-
tion of cartilage growth regions, vascular invasion, and initiation 
of both cortical and trabecular bone stage) days in terms of their 
stemness and chondrogenic potential. Materials and methods: The 
cells isolated from rat fetal cartilage in gestation ages 14, 16, and 
20 days were compared with adult rat MSCs and chondrocytes. 

Fetal cartilages isolated were first rinsed with PBS, and muscles 
are trimmed and minced in small pieces. And then digested with 
0.1% collagenase in Dulbecco’s modified Eagle’s medium contain-
ing penicillin and streptomycin at 37°C for 16hr. Cells were than 
cultured in monolayer until passage 2, while doubling time of cells 
was measured. To evaluate multi-lineage differentiation ability of 
FCPCs, cells were differentiated into chondrogenic, adipogenic and 
osteogenic lineages for 14 and 21 days in vitro and evaluate by Saf-
ranin O, Oil Red O, Alizarin Red S stainings, respectively. Then, FCPCs 
(5,000,000cells/50ul) were injected into the back of nude mice (fe-
male, 6-week old) and analyzed for cartilage tissue formation in vivo 
after 14, 21 days by gross image and safranin O staining. Results 
and conclusion: In the in vitro study, rat FCPCs in post-gestational 
age of 20 days showed highest multipotentent differentiation abil-
ity. Similarly they also showed superior chondrogenic potential in 
the in vivo study. GA16 and GA 20 cells had a shorter doubling time 
than GA14. Our data suggested that regeneration capacity and 
stemness of FCPCs were dependent on developmental stage and 
FCPCs at gestational age of 20 days could be useful for cartilage 
regeneration.

Poster Board Number: T-2329

REPLICATIVE SENESCENCE OF HMSC IN CULTURE 
IS ASSOCIATED WITH ANEUPLOIDY AND THE 
DEREGULATION OF PLOIDY CONTROLLING GENES
Estrada, Juan C ., Torres, Yaima, Benguría, Alberto, Samper, Enrique, 
bernad, Antonio
Centro Nacional de Investigaciones Cardiovasculares-CNIC, Madrid, Spain

Human mesenchymal stem cells (hMSC) are being successfully 
used in cell therapy clinical trials for the treatment of a range of 
pathological conditions, including graft versus host disease (GVHD), 
bone and autoimmune defects, complex fistula and myocardial 
infarction. The majority of these clinical trials use hMSC that have 
been expanded in vitro for 8-10 weeks under pro-oxidative “stan-
dard” cell culture conditions. These conditions could have negative 
effects over genetic stability and promote mutations and chromo-
somal abnormalities. Our FISH (Fluorescence in situ hybridization) 
analysis shows that aneuploidy is not unusual phenomenon in con-
ventional cultures of hMSC and that it progressively increases with 
the passages. We further demonstrate that senescence is linked to 
transcriptional deregulation of a set of genes that have been previ-
ously implicated in cancer and ploidy control. The immortalization 
of hMSC by overexpression of hTERT, reversed the deregulation 
of these ploidy control genes maintains the basal levels of ploidy 
even during long-term culture. We also found that ectopic hTERT 
expression preserves ploidy levels through its canonical function 
of telomere elongation and by reducing the levels of oxidative 
stress in these cells. We propose that the high levels of aneuploidy 
and deregulation of these genes would be relevant biomarkers of 
senescence in standard cultures of hMSC.

Poster Board Number: T-2330

RED AND NEAR INFRARED LIGHT IRRADIATION 
INCREASE PROLIFERATION AND MIGRATION OF 
RAT BONE MARROW MESENCHYMAL STEM CELLS
Li, Wen-Tyng, Chen, Chih-Wei
Biomedical Engineering, Chung Yuan Christian University, Chung-Li, Taiwan

Low level light irradiation (LLLI) was found to exert positive effects 
on various cells in vitro. The aim of this study was to investigate the 
effect of LLLI on proliferation and migration of rat bone marrow 
mesenchymal stem cells (rbMSCs). Light irradiation was applied 
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at the energy density of 4 J/cm2 using red (630 nm, 15 mW/cm2) 
and near infrared (NIR, 850 nm, 10 mW/cm2) light emitting diodes 
(LEDs). The number of rbMSCs with NIR illumination increased 27 
%, whereas the number of cells with red light irradiation increased 
5.6 %, compared to non-irradiated control group at the fourth day 
after receiving light exposure. Wound healing assay showed both 
red and NIR light irradiation increased cell mobility. Red and NIR 
light enhanced transmembrane migration of rbMSCs up to 292.9 % 
and 263.6 % accordingly. The transmembrane migration abilities of 
red and NIR light treated cells were decreased to 175.8 % and 182.2 
% as compared to control cells upon addition of NF-κB inhibitor-
quinazolinediamine, respectively. The expression of tissue inhibitor 
of metalloprotease (TIMP) -1 and -2 genes was reduced immediate-
ly after red light irradiation. The secretion of MMP-2 and MMP-9 was 
facilitated and pFAK expression was elevated after red and NIR LLLI. 
The study demonstrated that red and NIR LLLI increased rbMSCs 
proliferation, migration and identified the phosphorylation of FAK 
as a critical step for the elevated cell migration upon LLLI.

Poster Board Number: T-2331

TEMPORAL OSCILLATION IN PROTEIN 
EXPRESSIONS GENERATES ROBUST 
DIFFERENTIATION DYNAMICS OF STEM CELLS
Furusawa, Chikara1, Kaneko, Kunihiko2

1Quantitative Biology Center, RIKEN, Ossaka, Japan, 2Department of Basic 
Science, and Research Center for Complex Systems Biology, Univ. of Tokyo, 
Tokyo, Japan

A systems-level understanding of cell differentiation from multipo-
tent stem cells to committed cell types is essential to the advance 
in developmental biology, and is also an urgent topic for potential 
medical applications. Some of the basic questions concerning such 
systems-level understanding include: What characteristics in a cel-
lular state distinguish multi-potent stem cells from differentiated 
cells? How are developmental processes robust to molecular noise 
in spite of their complexity? Following the progress in the analysis 
of the dynamics of gene expression and the structure of gene regu-
latory networks, the time is ripe to answer the above questions to 
unveil nature of differentiation from stem cells. In this study, using a 
dynamical system modeling cell approach, we performed simula-
tions of the developmental process using all possible topologies 
of gene regulatory networks with a few genes, and screened those 
that could generate cell type diversity through cell-cell interactions. 
We found that stem cells that both proliferated and differentiated 
always exhibited oscillatory expression dynamics, and the differ-
entiation frequency of such stem cells was regulated, resulting in a 
robust number distribution. Moreover, we uncovered the common 
regulatory motifs for stem cell differentiation, in which a combina-
tion of regulatory motifs that generated oscillatory expression 
dynamics and stabilized distinct cellular states played an essential 
role. Based on the result of computer simulations, we propose a 
hypothesis for the mechanism of stem cell differentiation and its 
regulation to maintain robust developmental processes, in which 
the expression levels of some genes in multipotent stem cells 
exhibit temporal oscillation, and itinerate over several sub-states. 
As development progresses, each of these quasi-stable sub-states 
is modified and stabilized, leading to differentiated cell types. 
This temporal oscillation in expressions introduces variety in state 
changes and maintains regulated differentiation from stem cells, 
resulting in a robust number distribution of cells of different types. 
Importantly, this hypothesis can explain the roles and mechanism 
of the recently observed dynamic heterogeneity [1-4] and oscilla-
tory behavior [5] in cellular states of stem cells, and it can predict 
the regulatory motifs responsible for the dynamic differentiation 

process. Based on the comparison between experimental observa-
tions and the results of computer simulations, we make several 
predictions on a network structure and cellular state to provide 
stemness. These discussions promote a system-level understand-
ing of multicellular development and provide a basis for clinical 
application of stem cells. [1] Toyooka Y, et al. (2008) Identification 
and characterization of subpopulations in undifferentiated ES cell 
culture. Development 135(5): 909-918. [2] Chambers I, et al. (2007) 
Nanog safeguards pluripotency and mediates germline develop-
ment. Nature 450(7173): 1230-1234. [3] Hayashi K, et al. (2008) 
Dynamic equilibrium and heterogeneity of mouse pluripotent stem 
cells with distinct functional and epigenetic states. Cell Stem Cell 
3: 391-401. [4] Chang HH, et al. (2008) Transcriptome-wide noise 
controls lineage choice in mammalian progenitor cells. Nature 453: 
544-548. [5] Kobayashi T, et al. (2009) The cyclic gene Hes1 contrib-
utes to diverse differentiation responses of embryonic stem cells. 
Genes and Dev 23(16): 1870-1875.

Poster Board Number: T-2332

GENES INVOLVED IN PROLIFERATION OF 
PLANARIAN PLURIPOTENT STEM CELLS
LEE, Hayoung, Sakurai, Tosihide, Shibata, Norito, Agata, Kiyokazu
Department of Biophysics, Kyoto university, kyoto, Japan

Planarians have remarkable regenerative ability. Planarians can 
regenerate their whole functional body from a tiny fragment 
within one week. This regenerative ability of planarians absolutely 
depends on a unique population of pluripotent stem cells called 
neoblasts. Neoblasts are the only cell population possessing ability 
to proliferate and to differentiate into all types of cells in planarians. 
Therefore, neoblasts play an important role in regeneration after 
artificial amputation or fission and tissue homeostasis. Fission is the 
means by which asexual reproduction normally occurs in planar-
ians: it consists of division into two fragments dependent on body 
growth. Fission occurs in the pre- or post- pharyngeal region when 
planarians grow to a sufficient size (about 8~9 mm) in rich nutrient 
conditions after feeding. After feeding, transient acceleration of 
neoblast proliferation is observed. This temporary increase of prolif-
eration of the neoblasts is called a mitotic burst, and a mitotic burst 
is also induced during regeneration. After this mitotic burst, neo-
blast proliferation returns to the normal rate in one week but the 
molecular mechanism which causes the increase and restoration of 
neoblast proliferation still remains unclear. In order to understand 
the mechanism that controls the acceleration of neoblast prolif-
eration after feeding and amputation, we tested some candidate 
neoblast-specific genes obtained by the HiCEP method. One of the 
genes, DjP2X-A (a Dugesia japonica ionotropic ATP receptor, a P2X 
homologue), was expressed in about half of the neoblasts. Intrigu-
ingly, RNAi of DjP2X-A showed that RNAi planarians enhanced their 
fission frequency at a threshold body size in the nutrient-rich condi-
tion. We found that expression of DjP2X-A was negatively correlated 
with mitotic burst after feeding, suggesting that DjP2X-A is involved 
in restoring the neoblast proliferation state after feeding. Indeed, 
we revealed that mitotic burst after feeding was increased by RNAi 
of DjP2X-A. A similar result was obtained in Plac8 (Placenta specific 
gene8 homolog ; a candidate that was also obtained by the HiCEP 
method) knock-down planarians. RNAi of Plac8 enhanced fission 
frequency at a threshold body size, like RNAi of DjP2X-A. In addition 
to this, we could observe similar results in expression dynamics of 
Plac8 after feeding with that of DjP2X-A, suggesting that Plac8 has 
similar function to DjP2X-A in modulating neoblast proliferation 
after feeding. In planarians regenerating after artificial amputation, 
the expressions of DjP2X-A and Plac8 disappeared from the neo-
blasts located in the vicinity of the wound where mitotic burst of 
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the neoblasts was induced. These observations and results indicate 
that multiple factors regulate the rate of stem cell proliferation in 
both homeostasis and regeneration in planarians. Here we show 
the function of DjP2X-A and Plac8 in proliferation of the neoblasts 
and discuss the relation between these genes and growth and 
regeneration.

Poster Board Number: T-2333

IDENTIFICATION OF CRITICAL MIRNAS INVOLVED 
IN HUMAN MSC MOTILITY AND CELL GROWTH BY 
RNA-SEQ TECHNOLOGY
Hsieh, Jui-Yu1, Huang, Tse-Shun1, Shing-Jyh, Chang2, Wang, Hsei-
Wei1

1Institute of Microbiology and Immunology, National Yang-Ming University, 
Taipei, Taiwan, 2Department of Obstetrics and Gynecology, Hsin-Chu Mackay 
Memorial Hospital, Hsin-Chu, Taiwan

Mesenchymal stem cells (MSCs) found in bone marrow (BM-MSCs) 
are an attractive source in regenerative medicine. MSCs can also be 
obtained from other postnatal, perinatal or fetal tissues, yet stem 
cells isolated from different origins express distinct biological activi-
ties, such as differentiation abilities. We recently showed that MSCs 
from Wharton’s jelly of umbilical cord (WJ-MSCs) are more primitive 
and similar to embryonic stem cells, while BM-MSCs were more 
efficient in osteogenic and adipogenic differentiation. On the other 
hand, WJ-MSCs expressed less genes involved in immune response 
(such as CXCL12 and HLADRA) and have a higher immunosuppres-
sive effect over allogenic macrophages, indicating WJ-MSCs being 
a better choice in allogeneic transplantation (Hsieh et al., 2010). 
In this following study we explored other biological differences 
between these 2 MSCs and applied RNA-seq technology for un-
derstanding the underlying mechanisms. We found that BM-MSCs 
possess higher motility than WJ-MSCs, while WJ-MSCs proliferated 
better. These differences may be the outcome of higher NF-κB 
activity in WJ-MSCs than in BM-MSCs. To understand the molecular 
mechanisms of these phenotypes, we compared the transcriptome 
profiles between BM- and WJ-MSCs using miRNA-seq. We identified 
hundreds of miRNAs differential expressed in BM-MSCs and WJ-
MSCs, and miR-146a contributes in MSC motility and proliferation 
ability through targeting CXCL12 and SIKE1, respectively. Knock-
down miR-146a down-regulated NF-κB activity, and NF-κB activity 
can be partially recovered by double knockdown SIKE1 in WJ-MSCs. 
Novel miRNAs which have never been deposited in databases were 
also found from our RNA-seq data and could be verified by RT-PCR 
and RNA-IP with AGO2 antibody. Our results provide the different 
biological properties of two kinds of MSCs from different sources, 
as well as the underlying regulatory miRNAs and genetic networks, 
thereby providing a better basis for cell-based therapy and the fol-
lowing mechanistic studies on MSCs biology.

Poster Board Number: T-2334

CARDIAC MITOCHONDRIAL INTEGRITY 
REGULATED BY CR6 INTERACTING FACOR 1
Jeong, Jin-Ok, Jin, Sun A
department of internal medicine, Chungnam national university, Daejeon, 
Korea, Republic of

Background and Objectives: The major cause of metabolic 
syndrome and diabetes is reduced cellular performances in fuel 
metabolism, but the underlying pathways and mechanisms are not 
completely understood. Dysregulation of energy homeostasis can 
lead to metabolic disturbances and it predispose diabetes, cardio-
vascular disease, aging and cancer. CR6-interacting factor(CRIF1) 
contacting colied-coil domain that is required for both genomic 

stability and mitochondrial integrity. We performed this study 
to determine the role of CRIF1 on the mice hearts. Methods and 
results : CRIF1-deficient mouse was embryonic lethal, we made 
heart specific CRIF1-deficient mouse using Cre-loxP system. We 
made thoracotomy and directly injected adeno-Cre virus into the 
heart of CRIF1 loxP mice. Betagal virus was used as a control. Se-
rial echocardiography showed decreased left ventricular ejection 
fraction and fractional shortening in the CRIF1-deficient mice at 
four and seven weeks later compared to wild type mice (p<0.05). 
H&E showed increased myocardial inflammation in the CRIF1-
deficient mice. TUNEL staining and LC3 staining showed increased 
apoptosis and autophage in CRIF1-deficient mice compared with 
wild type(p<0.01). Electromicopy revealed that the mitochondria 
in CRIF1-deficient cardiomyocytes showed abnormal morpho-
genesis. For example, the cells showed excessively fragmented 
mitochondria and intracriatal swelling, thinning of myocardial 
fiber. The stability of mitochondrial complexes in CRIF1-deficient 
cells showed marked derangements. Conclusion: CRIF1 is required 
for maintenance of normal mitochondrial function and modulate 
apoptosis and autophage in heart.

Poster Board Number: T-2335

PLACENTA-DERIVED MULTIPOTENT 
CELLS (PDMCS) INDUCE FUNCTIONAL 
CD4+CD25HIGHFOXP3+ T REGULATORY 
LYMPHOCYTES
Hsu, Pei-Ju, Chen, Pei-Min, Liu, Ko-jiunn, Yen, B. Linju
Regenerative Medicine Research Group, Institute of Cellular & System Medicine, 
National Health Research Institutes, Taipei, Taiwan

Recent advances in stem cell research have brought new hope 
for regenerative medicine through cell therapy. However, immu-
nological rejection is a major concern unless transplantation is 
autologous, which would severely limit prevalent use of stem cell 
products. Interestingly, one population of adult stem cells (ASCs), 
the mesenchymal stem cells (MSCs), has been found to possess 
immunosuppressive properties which allow for allogenic use. 
However, these ASCs are rare, with numbers decreasing with age. 
Placenta-derived multipotent cells (PDMCs) share many properties 
with adult MSCs, including multilineage differentiation and immu-
nomodulatory capacity. Additionally, these fetal-stage progenitors 
possess embryonic stem cell surface markers and are exponentially 
more proliferative than adult MSCs, making PDMCs ideal for clinical 
applications requiring large cell volumes. Since T regulatory cells 
(Tregs) are one of the most important immunomodulatory effec-
tors of the immune system, we explored whether the suppressive 
effects of PDMCs are mediated by this population of lymphocytes. 
We found that in mixed-lymphocyte reactions in which PDMCs are 
added as 3rd party cells, leukocyte cell division and proliferation 
can be suppressed. Co-culture of PDMCs with stimulated alloge-
neic peripheral blood leukocytes (PBL) also resulted in a shift away 
from a Th1 axis to a Th2 axis. This was correlated with an increase 
in IL-10 secretion as well as numbers of CD4+CD25high lymphocytes, 
or Tregs. The numbers of Tregs increased over time as a fraction of 
total lymphocytes, and this can be sustained out to 8 days. These 
PDMC-induced CD4+CD25high Tregs are Foxp3+, non-dividing, non-
proliferating lymphocytes, and functionally are able to suppress 
stimulated lymphocyte proliferation in a dose-dependent fashion. 
These findings along with multilineage differentiation capacity, and 
the ease of isolation/expansion may render PDMCs as an attractive 
source for cell therapy.
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SALL1 HAS DUAL FUNCTIONS IN THE KIDNEY 
DEVELOPMENT .
Kanda, Shoichiro, Nishinakamura, Ryuichi
Department of kidney development, Institute of Molecular Embryology and 
Genetics,, Kumamoto, Japan

Objectives; 
The kidney develops through the reciprocal interaction between 
the ureteric bud and the metanephric mesenchyme. The meta-
nephric mesenchyme surrounding the ureteric bud, called the cap 
mesenchyme, is characterized by the elevated expression of the 
transcriptional factor, Six2 (Sine oculis homeobox homolog 2). The 
cap mesenchyme represents the self-renewing progenitors, which 
eventually differentiate into the nephron, the basic structural and 
functional unit of the kidney. In the mouse embryonic kidney, both 
the cap mesenchyme and differentiating cells express the transcrip-
tional factor Sall1 (Sal-like 1). Sall1 is a protein which has multiple 
double-zinc finger motifs. In Sall1-null mice, the ureteric bud failed 
to invade the metanephric mesenchyme, resulting in kidney agen-
esis. In cultured cells, Sall1 binds to co-repressor proteins, nucleo-
some remodeling and deacetylase corepressor complex (NuRD), 
and represses gene expression. However the precise mechanism 
on how Sall1 regulates kidney development has not been clarified. 
Here we investigated the role of Sall1 in the mouse embryonic kid-
ney. Methods; Results; To examine the requirement for Sall1 in the 
cap mesenchyme, we generated Sall1 floxed mice and intercrossed 
these mice to Six2-GFP-Cre mice. Six2-GFP-Cre:Sall1flox/flox mouse 
embryos showed reduced kidney size. The embryonic kidneys also 
showed decreased Six2 expression and poor maintenance of the 
mesenchyme structure. These results indicate that Sall1 plays a 
critical role in the maintenance of nephron progenitors in the cap 
mesenchyme. To reveal the details of Sall1-mediated regulatory 
mechanism, we generated a Flag-tagged Sall1 knock-in mouse line. 
Co-immunoprecipitation analysis using Sall1-Flag mice kidneys 
showed that Sall1 was bound not only to the NuRD complex 
components, HDAC2 and Mi2β, but also to the transcriptional co-
activating proteins, CBP and p300. As Sall1 binds to these two types 
of transcriptional co-regulators which have opposite roles, Sall1 
could function both as a repressor and as an activator in the kidney 
development. Conclusions;Sall1 is essential for the maintenance 
of the cap mesenchyme in the developing kidney. Our results also 
showed that Sall1 binds to an activator and a repressor complex. 
As Sall1 is expressed not only in the cap mesenchyme but also in 
differentiating cells, Sall1 could function differently in these two 
populations, thereby maintaining the immature nephron progeni-
tors.

Poster Board Number: T-2337

PRINCIPLES & POLYCENTRICISM: DESIGNING 
CROSS-BORDER REGULATORY SYSTEMS FOR 
BIOTECHNOLOGY - THE CASE STUDY OF STEM 
CELL RESEARCH .
Hyder, Nishat
School of Law, The University of Manchester, Manchester, United Kingdom

The problem of how to regulate emerging biotechnologies is 
a permanent issue on the modern political agenda. The rate of 
scientific advancement in fields such as, synthetic biology, assisted 
reproduction, enhancement, genomics and stem cell research, is 
such that there is renewed interest in governance mechanisms. 
This paper critically assesses the regulatory fit between principles-
based, polycentric regulatory regimes (one strand of the new gov-

ernance movement within contemporary regulatory theory) and 
biotechnology, using stem cell research as a case study. (Although 
each area of biotechnology presents unique issues, I contend 
that there are regulatory concerns that cut across the entire field.) 
I ultimately advance an argument in favour of this regulatory 
approach to biotechnology, considering along the way, issues of 
legality and the interface between ethics and regulatory design. 
Biotechnology - specifically, stem cell research - is an international, 
often collaborative sector; scientific work travels and translates 
across borders. Equally importantly, the ethical issues provoked by 
stem cell research are universal. Although national governments 
may compete to capitalize on scientific innovation, a number of 
international research initiatives have arisen in the field of stem cell 
research. This paper looks specifically at the international dimen-
sion of regulation. I argue that given the competing interests of 
parties (governmental and non-governmental institutions), the 
inescapable ethical challenges this research presents, and the rate 
of scientific progress, a polycentric, principles-based regime is the 
most appropriate and sustainable form of regulation in this field. 
The great attraction principles based regulation (PBR) holds for 
the field of stem cell research - indeed all biotechnologies - is the 
flexibility it affords both the regulator and regulatee. Given the 
speed of scientific advance - which by far outstrips the speed of 
the legislative, litigation, or political process - flexibility is key to ef-
fective, on-going regulation of current research activity that is also 
ethically defensible. PBR as an adaptive mechanism will, I submit, 
go some way towards addressing the regulatory ‘lag’ that often 
occurs in traditional, command and control systems of regulating 
biotechnologies. Underlying international collaborations in stem 
cell research are a myriad motivations and tensions. For regulators, 
balancing these interests whilst maintaining authoritative credibil-
ity is a challenge. I argue that a polycentric, principles-based regime 
is structurally secure form of regulation as it allows for the degree of 
pluralism often demanded in this field; principles afford flexibility, 
polycentricism disperses the task of regulation to the appropriate 
organization(s). Moreover, part of the strength of the argument 
in favour of international, polycentric, PBR is that the process of 
developing useable principles across regulators facilitates dialogue 
between different interest groups and regions/nations - which is 
arguably in itself, desirable.

Embryonic Stem Cell Pluripotency
Poster Board Number: T-3001

A HIGH QUALITY SERUM-FREE, FEEDER-FREE 
MEDIUM FOR HUMAN EMBRYONIC STEM CELLS 
(HESC) AND INDUCED PLURIPOTENT STEM CELLS 
(IPSC)
Kaur, Jasmeet1, Fontes, Andrew2, C. MacArthur, Chad2, T Lieu, 
Pauline2, C.Vemuri, Mohan1

1Primary and Stem Cell System, Life Technologies, Frederick, MD, USA, 2Primary 
and Stem Cell System, Life Technologies, Carlsbad, CA, USA

The conventional method to culture human embryonic stem cells 
(hESCs) and induced pluripotent stem cells (iPSCs) has been on 
irradiated murine embryonic fibroblasts (iMEFs) as feeder sup-
ported cultures or in iMEF conditioned medium. However, feeder 
supported cultures are time consuming, labor intensive and exhibit 
variability in cell performance. In addition, the morphology and 
cell growth in a feeder supported cultures are different.In order 
for researchers to enable effective pluripotent stem cell cultures, 
it is essential to have feeder free culture conditions with a culture 
medium that readily promotes adaptation of cells, promotes prolif-
eration and maintains the pluripotent state of stem cells (PSCs) with 
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consistency and reproducibility. Here, we report a new PSC feeder 
free medium that supports the expansion of hESCs and iPSCs with 
an ideal cellular morphology of compact colonies and high nuclear 
to cytoplasmic ratio. This feeder free culture medium has been 
further validated with different iPSC lines and shown to support 
robust proliferation for several passages with normal karyotype. 
This medium further supported the generation of iPSCs with the 
non-integrating CytoTune™ -iPS Sendai Reprogramming Kit under 
serum-free, feeder-free conditions on a Geltrex® coated matrix. The 
hESCs and iPSCs cultured or derived in this medium express normal 
pluripotency markers and differentiated to ectoderm, endoderm 
and mesodermal lineages via embryoid body generation. This cul-
ture medium enables feeder free cultures with ease and robustness.

Poster Board Number: T-3002

X CHROMOSOME INACTIVATION IN HUMAN 
EMBRYONIC STEM CELLS: ALL OR NOTHING!
Geens, Mieke, Barbé, Lise, Spits, Claudia, Dée, Kimberly, Sermon, 
Karen
Research Group Reproduction and Genetics, Vrije Universiteit Brussel, Jette, 
Belgium

Introduction: Human embryonic stem cells (hESC) are often con-
sidered as an in-vitro model for human development and disease 
modelling, as well as a promising cell source for regenerative medi-
cine, necessitating thorough characterization and monitoring of 
genetic and epigenetic (in)stability in hESC to ensure their quality. 
X chromosome inactivation (XCI), an example of epigenetic gene 
regulation, ensures dosage compensation of the X chromosome 
in female cells. After completion of XCI, the two X chromosomes in 
female cells can be distinguished by differential transcription of the 
XIST gene, DNA methylation, and epigenetic chromatin modifica-
tions. In this study we aimed to investigate the XCI pattern through 
analysis of DNA methylation in undifferentiated female VUB hESC 
lines at different time points during long-term culture. Materials 
and methods: hESC were cultured on inactivated mouse embryonic 
fibroblasts in standard SR-medium with bFGF addition, in 5% CO2 
and atmospheric O2 concentrations. Undifferentiated hESC were 
collected at day 4 to 6 after passaging, using collagenase. DNA was 
extracted by phenol-chloroform. To determine if X-inactivation 
was present, whether it was random or skewed and to identify 
the parental origin of the inactivated X (whenever DNA samples 
of the donors are available e.g. lines derived from PGD embryos), 
we applied methylation-sensitive restriction by HpaII and PCR for 
the polymorphic aristaless related homeobox gene. Results: We 
examined a total of 17 hESC lines derived at the VUB, sixteen female 
lines and one male line as control. This male hESC line showed one 
PCR fragment for control DNA and absence of any fragment after 
restriction, proving the presence of an unmethylated locus on the 
X chromosome. Of the 16 female hESC lines, 4 lines (25%) displayed 
2 active X chromosomes, even at later passages (up to P50). The 
remaining 12 lines all displayed XCI, however, with different pat-
terns. Only two lines (13%) displayed the expected random XCI 
pattern at different passages, while nine lines (56%) showed a com-
pletely skewed XCI pattern. One line (6%) was not informative and 
although this line clearly shows XCI, we are not able to determine 
a random or skewed pattern. The lines with skewed XCI displayed 
this pattern already at early passages, e.g. P3 or P10. We were able 
to identify the active X chromosome as derived from the female 
donor in 4 lines, while in 4 other lines the active X was derived 
from the male donor. For one line, no DNA from the donors was 
available (VUB07). Discussion: It has already been shown that XCI 
in hESC is highly variable. This data set, however, is the first to show 
the extent of preferential inactivation of a specific X chromosome 

in hESC. In fact, only 13% of the hESC lines in this study displayed a 
random XCI pattern, while most lines had either no or skewed XCI. 
The presence and correct patterning of XCI in undifferentiated and 
certainly in differentiated hESC might be crucial for their applicabil-
ity as in-vitro model for human development and even more as 
cell source for regenerative medicine. Therefore, in-depth studies 
on the effects of skewed XCI patterns on differentiation capac-
ity and efficiency should be performed. Moreover, it would be of 
great interest to explore whether XCI skewing is a random event or 
whether it originates due to a selective advantage.

Poster Board Number: T-3003

ELABELA IN HUMAN EMBRYONIC STEM CELL 
PLURIPOTENCY AND DIFFERENTIATION .
Avery, Katie, Avery, Stuart, Knowles, Barbara, Reversade, Bruno
IMB, A*STAR, Singapore, Singapore

Based on expression profiling data we identified a novel gene, 
ELABELA (ELA), which is highly expressed in human embryonic stem 
cells (hESCs). To investigate the function of this gene we manipu-
lated its expression levels in hESCs and derived over-expressing 
induced pluripotent stem cells (iPSCs) lines. Heterozygous ELA 
knock-out clones express lower levels of pluripotency markers than 
control hESCs and many markers of meso-endoderm are up-regu-
lated. Cultures of iPSCs with elevated levels of ELA express higher 
levels of the pluripotency genes than controls, or ELA knock-out 
lines, and demonstrate increased proliferation. Although embry-
oid bodies generated from the ELA over-expressing iPSCs express 
genes representative of each cell lineage, extraembryonic markers 
are detected at a higher level than those in control iPSCs. These 
data suggest ELA plays a role in the regulation of pluripotency and 
differentiation in hESCs and in the balance between induction of 
definitive and extraembryonic endoderm.

Poster Board Number: T-3004

PROTEIN KINASE C INHIBITOR PROMOTES 
CONDENSED ORGANIZATION OF COLONIES 
FROM ENZYMATIC-DISSOCIATED SINGLE HUMAN 
EMBRYONIC STEM CELLS
HABIB, Omer, Kim, Jung Mo, Chung, Hyung Min
CHA Setm Cell Institute, Seoul, Korea, Republic of

Human pluripotent stem cells (hPSCs) self-renew indefinitely as 
highly organized pluripotent colonies. Unlike mouse pluripotent 
stem cell colonies, human colonies form a uniform, flat epithelium-
like monolayer. Interestingly, it has been reported that colony mor-
phology is closely correlated with the maintenance of pluripotency. 
However, the molecular mechanisms that underlie human pluripo-
tent colony formation and organization are poorly understood. In 
this study, using real-time imaging tools, we examine in vitro colony 
formation by enzymatically dissociated single hESCs under feeder-
free conditions. We showed that colony formation consists of 4 
stages: attachment, migration, colony formation (aggregation), and 
colony organization. Moreover, we found that blocking PKC signal-
ing with isoenzyme-specific PKC inhibitors results in enhanced cell-
cell interactions and plays an integral role in promoting the survival 
of hESCs in culture. Using various visualization methods, we identi-
fied conditions required for colony formation, and we suggested a 
promising new target for modulating hESC colony formation and 
organization. These results are likely to be useful for engineering 
hPSCs to further study the mechanisms involved in pluripotency.
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ESSENTIAL ROLES FOR CULTURE CONDITIONS IN 
GENOMIC INSTABILITY AND CELL PHENOTYPE 
CHANGES OF HUMAN PLURIPOTENT STEM CELLS 
IN SHORT- AND MID-TERM In vItro CULTURE
Bai, Qiang, Becker, Fabienne, Pellestor, Franck, Ramirez, Jean-Marie, 
Lemaître, Jean-Marc, Commes, Thérèse, Rivals, Eric, Phillipe, Nicolas, 
De Vos, John
INSERM 1040, Institut for Research in Biotherapy, Montpelier Cedex 5, France

Human pluripotent stem cells (PSC) can self-renew in culture and 
have the potential to differentiate into all adult cell types. Therefore, 
PSC might provide in vitro models for human development and 
genetic disease and a source of cells for regenerative medicine. 
PSC can be obtained either from discarded embryos, i.e. embry-
onic stem (ES) cells, or by reprogramming differentiated cells into 
induced pluripotent stem (iPS) cells. However, recent evidence 
suggests that PSC might present genetic abnormalities that arise 
during cell culture or cell reprogramming and that are a serious 
concern for their use in in vitro or clinical applications. Here, we 
report that alterations of features of hESC could be induced even in 
short-term or mid-term in vitro culture, but firmly associated to the 
culture condition. In this report, three hESC lines (HD291, HD129 
and HS306) at early passage were cultured in KO-SR, KO-DMEM 
and bFGF medium using one of two different passaging methods: 
(i) “single cell” passaging combined with ROCK-kinase inhibition 
or (ii) mechanical passaging (“cut and paste”). During the culture, 
the genome integrity and transcriptome of the cell lines was 
monitored by karyotyping, Affymetrix SNP6 DNA microarrays and 
mRNA sequencing. Morphology, cell proliferation, colonogenicity 
and expression of pluripotency markers were regularly monitored. 
Our data showed that HD291 cell line acquired quickly the copy 
number variation (CNV) changes under the “single cell” passaging, 
while the change of CNV in mechanical passaging was much less 
rapid. The same observation was also obtained for chromosome 
aberrations: HD291 cell line acquired a trisomy of chromosome 12 
at passage 30 when using single cell passaging. The cells that were 
mechanically passaged showed a stable karyotype in this time 
frame. The genome alterations observed under single cell passag-
ing were associated with cell phenotype changes such as an in-
creased cell population growth rate, increased pluripotency marker 
expression, acquired colonogenicity etc., while no significant 
change was observed in the culture under mechanical passaging, 
even after 45 passages. Data acquisition for HD129 and HS306 is 
underway. Our data document for the first time the dynamic of the 
phenotypic and genetic changes in PSC during in vitro cell culture. 
In addition, we show that these changes are tightly correlated with 
the culture conditions such as single cell passaging. The data open 
the way to the understanding of the mechanism governing genetic 
alteration in stem cells in culture and may provide a framework to 
develop better PSC culture conditions.

Poster Board Number: T-3006

WNT-DEPENDNENT AND FGF/TGFβ-
INDEPENDENT HUMAN PLURIPOTENT STEM CELL 
RENEWAL
Yasuda, Shin-ya1, Kahn, Michael1, Nakatsuji, Norio2, Pera, Martin F.3, 
Hasegawa, Kouichi2

1University of Southern California, Los Angeles, CA, USA, 2iCeMS, Kyoto 
University, Kyoto, Japan, 3University of Melbourne, Melbourne, Austria

Decision of self-renewal or differentiation in stem cells in vitro 
culture and in vivo is controlled by extrinsic factors such as signal-

ing molecules. The extrinsic factors regulating human pluripotent 
stem cell (iPS cells or ES cells) self-renewal and early differentiation 
events seem to differ from mouse pluripotent stem cell and to date 
are incompletely understood, but activation of bFGF and TGFβ/
activin/Nodal signaling form the cornerstone of most systems 
for human ES cell propagation. The Wnt/β-catenin signaling 
pathway plays an important role in mouse ES cell self-renewal in 
LIF-independent culture but it is dispensable in LIF-dependent 
culture. In human pluripotent stem cells, the role of Wnt/β-catenin 
signaling is still poorly understood and controversial because of the 
dichotomous behavior of Wnt/β-catenin signaling in proliferation 
and differentiation. While investigating small molecule chemical 
compounds that could segregate the dual role of Wnt signaling, we 
have identified a compound that could modulate Wnt/β-catenin 
signaling pathway and support Wnt-induced human ES cell self-re-
newal without affecting differentiation. Utilizing Wnt and the com-
pound, we have developed a novel and simple chemically defined 
xeno-free culture system that allows for long-term expansion of hu-
man pluripotent stem cells without FGF or TGFβ supplementation. 
Cells in this culture can self-renew even with FGFR or ALK inhibitors. 
These culture conditions do not include xenobiotic supplements, 
serum, serum replacement or albumin. Using this culture system, 
we have shown that several human pluripotent cell lines main-
tained pluripotency (>20 passages) and a normal karyotype, and 
still retained the ability to differentiate into derivatives of all three 
germ layers. This Wnt-dependent and bFGF/TGFβ-independent 
culture system would provide a platform for complete replacement 
of growth factors with chemical compounds.

Poster Board Number: T-3007

THE In vItro SURVIVAL OF HUMAN 
MONOSOMIES AND TRISOMIES AS EMBRYONIC 
STEM CELLS
Biancotti, Juan Carlos1, Narwani, Kavita1, Mandefro, Berhan1, 
Golan-Lev, Tamar2, Buehler, Nicole3, Hill, David3, Svendsen, Clive N.1, 
Benvenisty, Nissim2

1Regenerative Medicine Institute, Cedars-Sinai Medical Center, Los Angeles, 
CA, USA, 2Dept of Genetics, The Hebrew University, Jerusalem, Israel, 3ART 
Reproductive Center, Beverly Hills, CA, USA

Chromosomal aneuploidies are responsible for severe human 
genetic diseases. Aiming at creating models for such disorders, we 
have generated human embryonic stem cell (hESC) lines from pre-
implantation genetic screened (PGS) embryos. The overall analysis 
of more than 400 aneuploid PGS embryos showed similar occur-
rence of monosomy or trisomy in any specific chromosome. How-
ever, the generation of hESCs from these embryos revealed a clear 
bias against monosomies in autosomes. Moreover, only specific 
trisomies showed a high chance of survival as hESC lines, enabling 
us to present another categorization of human aneuploidies. The 
spectrum of aneuploidies in these hESC lines reflects the range of 
common embryonic chromosomal aberrations and significantly 
differs from the spectrum of aneuploid hESC lines generated by cell 
adaptation in culture. The aneuploid hESC lines represent an excel-
lent model to study human chromosomal abnormalities especially 
in the early stages of development.
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POTENTIAL ROLE FOR HYPOXIA INDUCIBLE 
FACTOR IN HPSC DIFFERENTIATION
Imam, Sarah S .1, Zhang, Jin2, Wisidagama, Dona R.R.1, Van Horn, 
Christine M.2, Nuebel, Esther3, Rong, Xin2, Hong, Jason S.2, Do, Anna2, 
Koehler, Carla M.4, Malone, Cindy S.1, Teitell, Michael A.5
1Biology, California State University Northridge, Northridge, CA, USA, 2Pathology 
and Laboratory Medicine, University of California Los Angeles, Los Angeles, 
CA, USA, 3Chemistry and Biochemistry, University of California Los Angeles, Los 
Angeles, CA, USA, 4Chemistry and Biochemistry, Molecular Biology Institute, 
University of California Los Angeles, Los Angeles, CA, USA, 5Pathology and 
Laboratory Medicine, Molecular Biology Institute, Department of Pediatrics, 
University of California Los Angeles, Los Angeles, CA, USA

Human embryonic stem cells (hESCs) originate from the hypoxic 
microenvironment of the blastocyst inner cell mass. Hypoxia induc-
ible factors (HIFs) constitute a family of labile transcription factors 
that regulate gene expression in response to hypoxia. HIFs are 
stabilized in low oxygen and are degraded by prolyl hydroxylation 
and subsequent proteolysis with increased intracellular oxygen 
levels. Recently, it was shown that HIF2a increases OCT 4 transcrip-
tion to promote self-renewal in human pluripotent stem cells. Also, 
the loss of HIF1a, HIF2a and HIFa (ARNT) impair placentation, heart 
development, and endochondrial bone formation in knockout 
mice. These opposing roles for HIF activity generate a paradox in 
which HIFs seem to promote pluripotency but could also promote 
differentiation in distinct cellular contexts. To investigate this 
seeming paradox, we examined the role of HIF1a-mediated gene 
transactivation during early lineage non-specific differentiation 
under normoxic and hypoxic conditions. HIF1a was required for the 
induction of embryonic trigerm layer and trophoblast gene expres-
sion in both conditions. In contrast, ectopic HIF1a expression alone 
was insufficient to initiate spontaneous differentiation. Therefore, 
HIFs appear to have a dual role in hESC physiology- they prevent 
differentiation of self-renewing hESCs but can also promote hESC 
differentiation after its induction.

Poster Board Number: T-3009

COREGULATORS OF PRDM14 IN HUMAN 
EMBRYONIC STEM CELLS
Chan, Yun Shen W .1, Ng, Huck Hui2

1NUS Graduate School for Integrative Sciences and Engineering, National 
University of Singapore, Singapore, Singapore, 2Stem Cell Biology, Genome 
Institute of Singapore, Singapore, Singapore

PRDM14, a PR domain-containing transcriptional regulator, was 
identified to be one of the major determinants of the human 
embryonic stem cells (ESC) identity in a genome wide RNAi screen. 
PRDM14 was shown to regulate Oct4 activity in the human ESC and 
therefore safeguards the pluripotency of the human ESC. On the 
other hand, previous studies have highlighted potential repressive 
role of PRDM14 in human ESC as the ectopic expression of PRDM14 
represses the upregulation of lineage genes in embryoid bodies. To 
fully understand how PRDM14 can potentially play activating and 
repressive role in the human ESC, we perform biochemcal assays 
to identified potential PRDM14 interactors. We found that PRDM14 
interacts with the core pluripotency factor Nanog in the human 
ESC and its binding to active genes are regulated by Nanog binding 
activity.

Poster Board Number: T-3010

INVESTIGATING THE EFFECTS OF EXTRACELLULAR 
MATRIX MOLECULES ON THE REGULATION OF 
HESC PLURIPOTENCY .
Iskender, Banu1, Soteriou, Despina2, Baxter, Melissa2, Kimber, 
Susan1

1North West Embryonic Stem Cell Centre, The University of Manchester, 
Manchester, United Kingdom, 2The University of Manchester, Manchester, 
United Kingdom

Human embryonic stem cells are pluripotent cells that have indefi-
nite replicative potential and ability to differentiate into derivatives 
of all three germ layers. HESCs are conventionally grown on mitoti-
cally inactivated mouse embryonic fibroblasts and some alternative 
feeder types of human origin have been used to culture hESCs. 
However, there are also supportive culture systems for hESCs 
lacking feeder cells, suggesting that extracellular matrix-stem cell 
interactions might contribute to the regulation of self-renewal or 
differentiation. Using defined feeder-free systems, we investigated 
the effects of receptor binding by blocking the integrin engage-
ment to fibronectin and vitronectin. We have shown that hESCs 
express all the machinery for integrin signalling and blocking αVβ5 
and β1 integrins led to a slight decrease in pluripotency marker 
expression. Moreover, selective chemical inhibiton of Src which 
is a receptor-independent signalling intermediate molecule, also 
resulted in a decrease in pluripotency marker expression. Thus this 
study further illuminates the role that ECM interactions play in the 
hESCs phenotype which has until recently been a neglected area of 
hESCs biology.

Poster Board Number: T-3011

MICRORNAS REGULATE P21WAF1/CIP1 PROTEIN 
EXPRESSION AND THE DNA DAMAGE RESPONSE 
IN HUMAN EMBRYONIC STEM CELLS (HESCS) .
Dolezalova, Dasa1, Mraz, Marek2, Barta, Tomas1, Vinarsky, Vladimir1, 
Holubcova, Zuzana1, Jaros, Josef1, Dvorak, Petr1, Pospisilova, Sarka2, 
Hampl, Ales1

1Dept. of Histology and Embryology AND Dept. of Biology, Faculty of Medicine, 
Masaryk University AND International Clinical Research Center, st. Anne´s 
University Hospital, Brno, Czech Republic, 2Central European Institute of 
Technology, Molecular Medicine, Masaryk University, Brno, Czech Republic

Introduction: Studies of hESCs commonly describe the non-func-
tional p53-p21 axis of the G1/S checkpoint pathway with subse-
quent relevance for DNA damage response (DDR). This is likely due 
to the absence of p21 protein in hESCs, which was repeatedly de-
scribed, but never explained. Recently, microRNAs (miRNAs) were 
identified as crucial post-transcriptional regulators of gene expres-
sion and were directly linked with physiology of hESCs. Curiously, 
whether miRNAs play a role in the DDR and regulation of p53-p21 
pathway in hESCs has not been studied thus far. Results: To address 
this question we used UVC irradiation (3 J/m2) as a DNA damaging 
agent in undifferentiated hESCs. The expression of miRNAs was 
analyzed at three different time points after UVC irradiation [0, 4, 
8, and 16 hrs] using miRNA microarrays (LNA, EMBL). We identified 
100 miRNAs (17.9%) whose expression increased (>1.5-fold) upon 
UVC irradiation (data were verified by qRT-PCR). Interestingly, 22% 
(22/100) of miRNAs upregulated upon UVC irradiation in hESCs are 
putative regulators of p21 mRNA as predicted by TargetScan (www.
targetscan.org). Observed abundance of up-regulated miRNAs that 
are predicted to target p21 suggest their role in its regulation. We 
next tested the expression of p21 protein and other p53-down-
stream targets in UVC treated hESCs. Classical p53-downstream 
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genes Bax, GADD45 and EGR1 were activated in hESCs upon DNA 
damage, but p21 protein was undetectable before or after UVC 
irradiation. Importantly, p21 mRNA was up-regulated in hESCs 
upon UVC (27-fold increase) indicating a major post-transcriptional 
regulation of p21 mRNA. Therefore, to directly address involvement 
of miRNA-pathway in p21 metabolism, we co-transfected hESCs 
with shRNAs against key players in miRNA biogenesis, proteins Ar-
gonaute2 (Ago2) and Dicer1 (Dic1). Results show that p21 protein 
is clearly detectable in hESCs with silenced Ago2 and Dic1 proteins 
while key pluripotency regulators Oct4, Nanog and Sox2 remained 
unaffected. Finally, to identify individual miRNAs involved in p21 
regulation, we used miRNA microarrays to compare hESCs with 
their differentiated counterparts that show normal p21 expression 
(hESC-derived neural precursor cells). This approach revealed that 
several miRNAs upregulated after DNA damage in hECS are also 
expressed specifically in this cell type. In particular we identified 
members of the miRNA family miR-302 (miR-302s) that were also 
previously linked to the maintenence of stemness in hESCs. To 
test if miR-302s function as post-transcriptional regulators of p21 
protein expression, we co-transfected undifferentiated hESCs with 
silenced miRNA pathway with miR-302s miRNA mimics. Impor-
tantly, matured miRNAs of the miR-302 family repeatedly rescued 
by about 50% the effect of global inhibition of miRNA synthesis on 
the level of p21 protein (p<0.05). We thus conclude that members 
of the miRNA family miR-302 are specific regulators of p21 protein 
in undifferentiated hESCs. Conclusion: The described mechanism 
explains the lack of p21 protein in hESCs before and after the DDR 
and elucidates the role of miRNAs in regulation of one of the most 
important molecular pathways governing the G1/S transition and 
cell cycle checkpoint in undifferentiated hESCs. Supported by IGA 
MZCR NT11218-6/2010, MSM0021622430 and by European Region-
al Development Fund (FNUSA-ICRC, No. CZ.1.05/1.1.00/02.0123)
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OVERCROWDING AND STARVATION: CULTURE 
DENSITY AND DNA DAMAGE IN HUMAN 
EMBRYONIC STEM CELLS .
Jacobs, Kurt1, Spits, Claudia1, Geens, Mieke1, Smolders, Ilse J.2, 
Sermon, Karen D.1
1Embryology and Genetics, Vrije Universiteit Brussel, Brussels, Belgium, 2Center 
for Neurosciences, Vrije Universiteit Brussel, Brussels, Belgium

Worldwide research has uncovered genomic instability during 
long-term culture in human Embryonic Stem Cells (hESCs), casting 
doubt on the safety of these cells in cell therapy and the repro-
ducibility of experimental results. An improved understanding 
of the effect of culture conditions on hESCs might contribute to 
the preservation of genomic integrity, and thus safeguard their 
scientific and clinical value. In high-density cultures, fewer nutrients 
are present per cell, possibly leading to a shortage of substrates 
for nucleotide synthesis. A lack of nucleotides could then lead to 
stalled replication forks, causing an increase in double-stranded 
DNA breaks (DSBs), and to intra- and inter-chromosomal rearrange-
ments as a result of mis-repair. To test this hypothesis, we plated 3 
different hESC lines (VUB07, VUB14 and VUB31) in 4 different densi-
ties increasing from 2 ± 0.7 colonies per cm² to semi-confluency. 
We measured a larger decrease in aspartate and glutamine (both 
essential for nucleotide synthesis) concentration in media of dense 
cultures (preliminary data), and a more than five-fold increase of 
lactate concentration up to 14.8 ± 2.2 mmol/L, which is described 
to have negative effects on the hESCs metabolism. We have also 
found a significant increase in the mean number of γH2AX foci per 
cell, the earliest marker for DSBs, and a 3-fold relative increase in 
the fraction of cells with more than 30 foci in the most dense condi-

tion compared to the least dense. In addition, we demonstrated a 
110% increase in DNA fragmentation as shown by a single cell gel 
electrophoresis (COMET) assay, and preliminary data suggests an 
increase of more than 50% of the incidence of segmental chromo-
somal aberrations as shown by FISH. Our preliminary data suggest 
a correlation between culture density and the occurrence of DNA 
breaks and segmental aberrations in hESC cultures, although we 
still have to perform functional experiments to determine which 
factors are decisive for the observed effects. Nevertheless, bearing 
in mind that we find these substantial differences after 1 passage of 
5 days, the long-term effect of culture density could have a strong 
impact on the genetic stability of hESC cultures.

Poster Board Number: T-3013

THE ROLE OF ABCG2 MULTIDROG TRANSPORTER 
DURING STRESS CONDITIONS IN HUMAN 
EMBRYONIC STEM CELL LINE
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1HAS, Membrane Research Group, Budapest, Hungary, 2HAS, Membrane 
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The ABCG2 multidrug transporter is known to function as an 
important mechanism limiting cellular accumulation of vari-
ous compounds. ABCG2 is widely distributed in normal tissues, 
moreover, it has also been indicated that ABCG2 confers the SP 
cell phenotype both in human and mouse progenitors and tumor 
cells. These findings indicate that ABCG2 expression is a conserved 
feature of tissue stem cells. Earlier we have shown a heterogeneous 
expression of ABCG2 in various pluripotent human embryonic stem 
cell (HESC) lines. Although the role of ABCG2 protein in evolution of 
multidrug resistant phenotype is well studied, the data about the 
substrates and function of this protein under normal physiological 
conditions is still unresolved. In this study we investigated ABCG2 
expression in HESC cultures during different stress conditions. 
We examined the response of these cells to toxic effects caused 
by mitoxantrone or UV light exposure, measuring cell death and 
ABCG2 expression by flow cytometry. When the cells were exposed 
to these treatments causing partial cell death, after 72 hours we 
could not detect an induction of the overall ABCG2 expression but 
most of the surviving cells were those expressing ABCG2. When we 
studied the effects of moderate oxidative stress conditions by using 
low concentration of H2O2 (150 µM), cell death was negligible and 
after 72 hours ABCG2 expression was unchanged. However, at the 
early time points (3-6 hours) of H2O2 treatment the internalization 
of ABCG2 protein from the plasma membrane was observed by im-
munostaining and confocal microscopy. This internalization effect 
was reversible after 24 hours. In light of these results we suggest 
that a dynamic balance of ABCG2 expression at the population 
level has an advantage to promptly respond to changes in the 
cellular environment. Such an actively maintained heterogeneity of 
ABCG2 expression might be evolutionary favorable to protect valu-
able sanctuaries such as embryonic stem cells.
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LAMININ-521 PROVIDES AN EASY, BIOLOGICALLY 
RELEVANT, AND RELIABLE METHOD TO CULTURE 
HUMAN PLURIPOTENT STEM CELLS COST-
EFFECTIVELY
Kallur, Therese, Sun, Yi, Tryggvason, Kristian
BioLamina AB, Stockholm, Sweden

Human pluripotent stem cells (PSCs) are promising cell sources in 
the clinical development of regenerative medicine for disorders 
such as spinal cord injuries, type I diabetes, cardiovascular- and 
Parkinson’s disease. One of the major hinders for creating stem cell-
based regenerative therapy has been the many technical problems 
associated with the basic culturing of PSCs in a manner acceptable 
for regulatory authorities. Culturing PSCs such as embryonic stem 
cells (ESCs) has been considered difficult, labor-intense and highly 
variable depending on subjective measures. Current coating meth-
ods usually involve undefined feeders or mouse tumor protein 
extract BD Matrigel™ Matrix on which PSCs grow as heterogeneous 
colonies with spontaneous differentiation contaminating the 
cultures. There are a few defined and animal protein-free substrate 
alternatives such as Synthemax™ surface and CELLstart™ matrix, 
which together with media such as TeSR™2 medium generates a 
culture system devoid of animal proteins and with defined compo-
nents. 
A possible solution to these problems is the use of proteins in the 
extracellular matrix that have a major role of in vivo cell niches. 
Even though there are many different proteins in the basement 
membrane, the laminins are the only ones expressed tissue-specif-
ically. Laminins are large heterotrimeric glycoproteins situated in 
the basement membrane in the extracellular matrix surrounding 
all tissues and organs in the body. They are important in cellular 
processes such as proliferation, migration and differentiation. 
There are 16 different isoforms and data indicate that different cell 
types prefer different laminins. Recently, it has been shown that 
when culturing human PSCs on human recombinant laminin-511, 
the cells grow as a homogenous monolayer, which makes experi-
mental data more reproducible. In addition, the human PSCs on 
laminin-511 grow with many available xeno-free media such as 
NutriStem™ XF/FF, RegES™ and TeSR™2. Most commonly though 
human PSC cultures are still passaged by cutting the colonies into 
pieces. The plating of human ESCs as single cells after passaging 
requires the addition of an inhibitor of apoptosis such as ROCK. 
Here we show that upon cultivation of human ESCs on laminin-521 
cells proliferate significantly faster compared to cultures on either 
Synthemax™ surface or BD Matrigel™ Matrix. They can be passaged 
and re-plated as single-cells using enzymatic detachment of cells 
with similar survival without addition of ROCK inhibitor compared 
to control. The human ESCs on laminin-521 even survive low single-
cell plating density and grow as a homogenous monolayer without 
almost any spontaneous differentiation. One possible explanation 
to the effect laminin-521 has on cultivated human PSCs is that it 
is one of the first proteins expressed already by the 4-cell stage 
embryo and, thus, supports pluripotency in human ESCs by activat-
ing important cell signaling pathways.  In conclusion, laminin-521 
allows for simple enzymatic single-cell passaging, without the need 
for extensive training, and with a much higher expansion rate than 
other alternatives, saving both time and money by e.g. reduced 
medium costs. Laminin-521 is a biologically and regulatory superior 
cell culture substrate that can help make stem cell therapy a future 
reality.

Poster Board Number: T-3015

CHARACTERIZATION OF XCI IN A HESC LINE 
DERIVED UNDER PHYSIOLOGICAL LEVELS OF 
OXYGEN
Fonseca, Simone S ., Vergani, Naja, Georges, Juliana AO, Fraga, Ana 
M., Pereira, Lygia V.
Genética e Biologia Evolutiva, Universidade de São Paulo, São Paulo, Brazil

Murine embryonic stem cells (mESC) have been successfully used 
as a model for understanding molecular events in embryo develop-
ment, particularly the initiation of X chromosome inactivation (XCI). 
Nevertheless, many different lines of female human ESC (hESC) 
have shown some degree of XCI even when in their undifferenti-
ated state. Silva et al. (PNAS, 105(12): 4820-5, 2008) classified female 
hESC lines into three different categories: class I - lines that exhibit 
two active X chromosomes (resembling female mESCs) and are 
capable of inactivating one X chromosome upon differentiation; 
class II - lines that show a consistent number of XIST RNA positive 
cells even when in their undifferentiated state, suggestive that XCI 
has already been completed; and class III - lines that show some 
degree of XCI but had lost the ability of expressing XIST even when 
differentiated. The great majority of the hESC lines derived to date 
fall into class II and Class III categories, and many authors suggested 
that this could be attributed to culture conditions, especially the 
way these cells are handled and the level of stress to which they are 
submitted. However, in a recent work, Lengner et al. (Cell, 141(5): 
872-83, 2010) showed that the use of physiological levels of oxygen 
(5% O2) during the derivation and maintenance of hESC is critical in 
preserving the pre-XCI state of hESCs. Here we describe the estab-
lishment of a new line of hESC in 5% O2, and the characterization 
of its state of XCI. This line, named BR5, was derived from a surplus 
embryo generated for reproduction purposes in an IVF clinic, and 
was donated for research under informed consent. The whole 
blastocyst was plated on a MEF cell layer, and since then was kept 
under hypoxia conditions. After few passages, the cells were trans-
ferred to matrigel and mTeSR1. The undifferentiated cells expressed 
pluripotency markers, and were able to differentiate into cell types 
that are representative of the three embryonic germ layers both 
in vitro and in vivo. The status of XCI in these cells was verified by 
XIST RNA-FISH, and by real time RT-PCR for XIST and some X-linked 
genes that are submitted to inactivation. Our results demonstrate 
that approximately 20% of both undifferentiated and differentiated 
cells express XIST, as evidenced by RNA-FISH and real-time RT-PCR. 
Additionally, accumulation of H3K27me3 (histone H3 lysine 27 
trimethylation, a hallmark of XCI) was observed in nearly 100% of 
both undifferentiated and differentiated cells. Therefore, the BR-5 
cells are apparently in the transition of class II to class III. Our data 
indicates that the establishment and maintenance of hESCs in 5% 
O2 is not sufficient to keep the cells in a pre-XCI state.

Poster Board Number: T-3016

HESC EXPANSION AND STEMNESS ARE 
INDEPENDENT OF INTERCELLULAR 
COMMUNICATION THROUGH CONNEXIN 43 
BETWEEN HESC AND FEEDER CELLS
Kim, Jin-Su1, Hwang, Seung-Taeh1, Kwon, Dae-Kee1, Lee, Dong-
Ryul1, Kim, Won2, Han, Myung-Kwan2, Lee, Soo-Hong1
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Human embryonic stem cells (hESC) have attracted a great inter-
est in the fields of regenerative medicine, tissue engineering, 
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cell-based therapy because of their self-renewal and pluripotent 
properties. For hESC expansion, many researchers have followed 
conventional technique using feeder cells despite feeder free cul-
ture technique. Classical studies demonstrated that gap junctional 
intercellular communication (GJIC) is thought to play an important 
role in hESC survival and differentiation. Indeed, it has been report-
ed that Connexin 43 (Cx43, one of the major gap junction protein) 
are crucial in maintaining the pluripotency of hESCs. However, the 
role of GJIC between hESC and feeder cells is unclear and has not 
been reported. In this study, we examined whether the direct inter-
action through Cx43 between hESCs and feeder cells influences on 
the maintenance of hESC stemness. Until 20 passages, the hESCs 
cultured on Cx43 down-regulated feeder cells sustained normal 
morphology, proliferation and stemness showing pluripotent 
markers (AP activity, Oct4, Sox2, Nanog expression). These results 
demonstrate the direct interaction through Cx43 between hESCs 
and feeder cells would not be an important factor to maintain cell 
growth and stemness of hESC. Keywords: hESC expansion, Feeder 
cells, Gap junction, Connexin 43, hESC stemness
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SMALL MOLECULE-ASSISTED; LINE-INDEPENDENT 
MAINTENANCE OF HUMAN PLURIPOTENT STEM 
CELLS IN DEFINED CONDITIONS
Frank, Stefan, Zhang, Miao, Schöler, Hans R., Greber, Boris
Cell & Developmental Biology, Max Planck Institute for Molecular Biomedicine, 
Münster, Germany

Human pluripotent stem cells (hPSCs) are conventionally grown in 
a mouse feeder cell-dependent manner. Chemically defined culture 
conditions are, however, desirable not only for potential medically 
oriented applications but also for investigating mechanisms of self-
renewal and differentiation. In light of the rather high complexity 
and cost of existing defined hPSC culture systems, we have system-
atically evaluated over 20 potential media ingredients. Only com-
ponents that reproducibly gave beneficial effects were ultimately 
combined to yield a simple and cost-effective formulation termed 
FTDA. This xeno-free medium is based on mimicking self-renewal 
factor activities present in mouse embryonic fibroblast-conditioned 
medium, with all factors applied at minimal dosages. Additionally, 
selected small molecules served to specifically suppress typi-
cal types of spontaneous differentiation seen in hPSC cultures. 
FTDA medium was suitable for the generation of human induced 
pluripotent stem cells and enabled robust long-term maintenance 
of diverse hPSC lines including hard-to-grow ones. Comparisons 
with existing defined media suggested reduced spontaneous 
differentiation rates in FTDA. Our results hence imply that using 
supportive factors at minimal concentrations may still promote 
robust self-renewal and preserve pluripotency of hPSCs. Moreover, 
by modifying the growth factor composition but maintaining its 
basal ingredients, directed differentiation along all three germ 
layers could selectively be initiated. Thus, FTDA not only presents a 
cost-effective alternative for robust large-scale expansion of hPSCs 
but also a versatile media platform for studying mechanisms of self-
renewal and differentiation.

Poster Board Number: T-3018

RE-ESTABLISHMENT OF GAP JUNCTIONAL 
INTERCELLULAR COMMUNICATIONS DURING 
REPROGRAMMING TO PLURIPOTENCY AND 
DIFFERENTIATION
Kiselev, Sergey1, Lagarkova, Maria1, Sharovskaya, Yulia2, 
Philonenko, Elena3

1Epigenetics, Vavilov Institute of General Genetics, Moscow, Russian Federation, 
2Belozersky Institute of Physico-Chemical Biology, Moscow State University, 
Moscow, Russian Federation, 3Stem cell biology, NRC “Kurchatov Institute”, 
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Gap junctional intercellular communication (GJIC) has been 
described in embryonic stem cells (ESCs) and various somatic cells. 
GJIC has been implicated in the regulation of cell proliferation, 
self-renewal, and differentiation. Recently, a new type of pluripo-
tent stem cells was generated by direct reprogramming of somatic 
cells. Here, for the first time, we show that during reprogramming 
events GJIC is dramatically reduced and re-established again upon 
reaching complete reprogramming. The opposite process of cell 
differentiation from the pluripotent state leads to the disruption of 
GJIC between pluripotent and differentiated cell subsets. However, 
GJIC is subsequently re-established de novo within each differenti-
ated cell type, forming “communication compartments” within 
a histotype. Our results provide the important evidence that the 
presence of functional gap junctions is an additional physiological 
characteristic of somatic cell reprogramming to the pluripotent 
state and differentiation to the specific cell type.

Poster Board Number: T-3019

TRANSCRIPTIONAL REGULATION MEDIATED BY 
THE DNA REPAIR COMPLEX XPC-RAD23B-CETN2 
IN MURINE EMBRYONIC STEM CELLS
Cattoglio, Claudia1, Grubisic, Ivan2, Fong, Yick W.1
1Howard Hughes Medical Institute, MCB, UC Berkeley, Berkeley, CA, USA, 
2Graduate Program in Bioengineering, UC Berkeley-UCSF, Berkeley-San 
Francisco, CA, USA

Embryonic stem cell (ESC) self-renewal and pluripotency are tran-
scriptionally controlled by the “core” transcription factors Oct4, Sox2 
and Nanog together with cofactors, chromatin regulators, non-cod-
ing RNAs and other terminal effectors of developmental signalling 
pathways. Identifying components of these complex circuitries 
and understanding their interplay provides the knowledge base to 
promote the efficacious deployment of ESCs and improves meth-
ods for induction and differentiation of pluripotent stem cells. We 
recently identified a new stem cell transcriptional coactivator (SCC) 
required for synergistic activation of the Nanog promoter by Oct4 
and Sox2. Biochemical characterization of SCC revealed it to be the 
nucleotide excision repair complex Xpc-Rad23b-Cetn2, although 
the DNA-repair activity is not required for its transcription function. 
SCC interacts directly with Oct4 and Sox2 on their target genes, 
and its depletion compromises both ESC pluripotency and somatic 
cell reprogramming. To further dissect the transcriptional network 
orchestrated by the SCC complex in ESCs, we used chromatin 
immunoprecipitation followed by high-throughput sequencing 
to map regions bound by Rad23b in the mouse genome. Rad23b 
peaks are enriched around the transcription start site (TSS) of active 
and inactive genes, suggesting a role for SCC in both activation and 
repression of transcription. Around 60% of the high-confidence 
Rad23b binding sites co-localize with Oct4/Sox2-occupied regions, 
and these are predominantly at distal enhancer elements of active 
genes. Sequence analysis of Rad23b peaks confirmed that Oct4/
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Sox2 recognition motifs are the most significantly enriched at 
these sites. Interestingly, the majority of genes targeted by Rad23b 
at core promoter proximal sites (±500bp around the TSS) are also 
marked by distal peaks, suggesting that SCC might participate in 
the crosstalk between distal enhancers and the basal transcription 
machinery. Intriguingly, a significant proportion of Rad23b binding 
sites are also co-occupied by Mediator and cohesin, two compo-
nents thought to mediate gene activation by DNA-looping. A gene 
ontology classification of Rad23b targets revealed a weak over-
representation of transcription regulators among the active genes, 
but a strong bias towards Polycomb-repressed developmental 
genes, regardless of Oct4/Sox2 association, hinting at Oct4/Sox2-
independent functions for SCC/Rad23b. Indeed, overlap of Rad23b 
binding sites with other key ESC transcription factors (Stat3, c-Myc, 
n-Myc, Klf4, Zfx, E2f1, Tcfcp2I1, Essrb) showed variable degrees of 
co-occupancy. Thus our initial genome-wide analysis may have un-
covered previously unrecognized and potentially widespread roles 
for SCC in coordinating ESC-specific transcriptional programs, both 
at repressed and active gene loci, while also laying the basis for a 
potential novel connection between DNA-repair and pluripotency.

Poster Board Number: T-3020

DEFINING THE ROLE OF REST IN REGULATING 
HUMAN EMBRYONIC STEM CELL FATE
Koleilat, Tasneem1, Pyle, April1, Thakore-Shah, Kaushali2, Malone, 
Cindy3
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CSUN, Northridge, CA, USA

Human embryonic stem cells (hESCs) have the unique ability to 
undergo self-renewal and are pluripotent, which enables them to 
differentiate into all three germ layers. Harnessing these proper-
ties could result in significant therapeutic outcomes for repair or 
cell replacement in many disease settings. However, many hurdles 
remain prior to use of these cells in cell-based therapies including 
lack of understanding of what signals regulate pluripotency and 
how to maintain stability of hESCs. OCT4, NANOG and SOX2 are 
transcription factors that regulate multi-gene networks involved 
in control of cell fate decisions important for maintaining self-
renewal and stability of hESCs. RE1-Silencing Transcription Factor 
(REST) is one of the direct targets of this network which is a well 
known transcriptional repressor. REST acts by binding to RE1 sites 
in greater than 1900 genes in the genome. The main role of REST 
is to act as a transcriptional repressor in non-neuronal cell types to 
repress neuronal differentiation. This repression has been shown 
in some but not all mouse embryonic stem cell studies, however, 
its role in hESCs is not clear. To examine the role of REST in hESCs, 
we have performed lentiviral mediated knockdown of REST (REST 
KD) in three different cell lines and we are currently evaluating the 
effects of loss of REST on hESC self-renewal, differentiation, genetic 
stability and survival. REST KD hESCs seem to exhibit enhanced 
self-renewal and survival capacity compared to controls. We have 
also found that three out of four hESC lines with REST KD showed 
genetic instability, whereas control hESC lines were karyotypically 
normal. To determine the gene networks involved in this instabil-
ity, we are currently examining candidate genes differentially 
expressed upon REST KD by performing qPCR of individual REST 
targets. We are also evaluating the expression of lineage mark-
ers in embryoid bodies from REST KD and control cells in order to 
examine the effects of REST on differentiation. Upon REST KD hESCs 
exhibit a biased towards endodermal lineage. To examine the role 
of REST in maintaining genomic stability, we are analyzing H2AX 
accumulation after DNA damage of hESCs. In summary, our work 
has shown that REST is a regulator of hESC genetic stability and elu-

cidating the targets mis-regulated upon REST KD could shed light 
on the gene networks regulating instability in pluripotent stem cell 
cultures and improve our ability to stably expand and differentiate 
hESCs for use in regenerative medicine.

Poster Board Number: T-3021

INHIBITION OF P53 SUPPRESSES SELF-RENEWAL 
OF MURINE EMBRYONIC STEM CELLS
Abdelalim, Essam M ., Tooyama, Ikuo
Molecular Neuroscience Research Center, Shiga University of Medical Science, 
Otsu, Japan

Embryonic stem (ES) cells have the remarkable capacity to divide 
indefinitely while retaining their wide range differentiation poten-
tial, and they represent a promising source for cell transplantation 
therapies. Recent studies have reported the roles of p53 in sup-
pressing the self-renewal of ES cells after DNA damage and block 
the reprogramming of somatic cells into induced pluripotent stem 
cells (iPSCs). However, to date no evidence has been presented to 
support the function of p53 in unstressed ES cells. In this study, 
we investigated the effect of pifithrin (PFT)-α, an inhibitor of p53 
transactivation, on self-renewal of ES cells. Our results revealed 
that treatment of ES cells with PFT-α resulted in the inhibition of ES 
cell propagation in a dose-dependent manner, as indicated by a 
marked reduction in the cell number and colony size. Furthermore, 
PFT-α caused a cell cycle arrest and a significant reduction in DNA 
synthesis. In addition, inhibition of p53 reduced the expression lev-
els of cyclin D1 and Nanog. These findings indicate that p53 path-
way in ES cells rather than acting as an inactive gene, is required for 
ES cell proliferation and self-renewal.

Poster Board Number: T-3022

STEM-CELL SPECIFIC REGULATION OF RRNA 
PROCESSING IN MOUSE AND HUMAN EMBRYONIC 
STEM CELLS
Hung, Nai-Jung, Gutierrez, Josue, Yu, Benjamin
UCSD, San Diego, CA, USA

Embryonic stem cells (ESCs) are characterized by their unusual cell 
cycle and in particular abbreviated G1 phase. As ribosomal bio-
genesis is typically tied to checkpoints regulating G1 transition, we 
investigated how ribosomal biogenesis is regulated in pluripotent 
and differentiated mouse and human ESC. We find that as ex-
pected, transcription of ribosomal DNA is higher in ESC compared 
to differentiated ESC. However, processing of primary 47S rRNA 
precursor to cytoplasmic 28S RNA was significantly less efficient 
under stem cell conditions in both mouse and human ESC. Relative 
to their differentiated counterparts, we find that rRNA processing 
appears to be delayed at an intermediate step between 32S to 28S. 
Mechanisms contributing to delayed processing were investigated 
including nuclear export, limiting rRNA processing proteins, and 
others. We present further evidence that developmental regulation 
of rRNA processing is not common event in most tissues during 
development and propose that this process represents a novel, 
evolutionarily conserved, stem-cell specific event contributing to 
the pluripotency and self-renewal of ESC.



187

Detailed Program and Abstracts — Thursday, June 14

www.isscr.org/2012 Thursday Poster Book

Poster Board Number: T-3023

INDUCED PLURIPOTENT STEM CELLS DERIVED 
FROM ADULT MOUSE TESTIS DIFFERENTIATED 
INTO MESODERM, ENDODERM AND ECTODERM
Amin, Sherif N ., Issa, Hisham H., Khan, Nora A.
general, Cell safe bank, cairo, Egypt

Induced pluripotent stem cells are cells that were originally from 
adult tissues, but have been enforced to produce proteins that are 
thought to be essential for the pluripotency of human embryonic 
stem cells. By making cells express these embryonic stem cell pro-
teins, adult cells can be created that look and act nearly identical to 
hESCs. The ability to reprogram a somatic cell and restore its plu-
ripotency has been one of the most significant fields that created 
new opportunities for treating many of the human diseases. Most 
of the research that has been done on reprogramming somatic 
cells was done with the use of viral vectors that deliver certain tran-
scription factors (Oct4, Sox2, c-myc, Klf4, and nanog) which initiate 
the pluripotency of a somatic cell. Using viral vectors has showed 
some disadvantages such as this viral genome may integrate the 
reprogramming factors into the host genomes and may increase 
the risk of tumor formation. Throughout our research we have used 
spermatogonial stem cells which are extracted from mice’s testicles 
to convert them into induced pluripotent stem cells. Spermato-
gonial stem cells had been reprogrammed without the use of any 
viral vectors; these cells were reprogrammed by the addition of the 
appropriate growth factor and embryonic stem cells medium. The 
resulted induced pluripotent stem cells were then differentiated to 
the three germ layers and organ lineage which are the endoderm 
(islet like cells), mesoderm (cardiac cells) and ectoderm (epidermal 
cells). Our results have shown totally reprogrammed embryonic 
stem cells which were then differentiated into islet like cells, cardiac 
cells and epidermal cells.
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ROLE OF KLF5 IN THE MAINTENANCE OF 
SUBPOPULATIONS OF MOUSE ES CELLS
Ema, Masatsugu1, Jeon, Hyojung1, Azami, Takuya1, Takahashi, 
Satoru1, Niwa, Hitoshi2, Matsumoto, Ken1
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ES (Embryonic Stem) cells are derived from the blastocyst and have 
the potential to give rise to derivatives of each germ layer. Induced 
pluripotent stem (iPS) cells can be derived from lineage-restricted 
cells, such as fibroblasts, by forced expression of specific transcrip-
tion factors. Although recent studies indicate that Krüppel-like fac-
tors (Klfs) are essential for both maintenance of ES cell self-renewal 
and reprogramming of somatic cells into a pluripotent state, the 
molecular mechanism of these processes remains unknown. Thus, 
understanding the molecular mechanism of ES cell self-renewal by 
Klfs would be important for the efficient generation of patient-spe-
cific pluripotent stem cells and for the development of regenerative 
medicine. Although we have showed that Klf5 is important for the 
self-renewal of mouse ESCs and blastocyst development, the mo-
lecular mechanism underlying these functions remains unknown. 
Recent studies indicate that mouse ES cells are heterogeneous and 
consist of Rex1 positive and negative subpopulations even in the 
presence of LIF. To understand the mechanism of self-renewal of 
mouse ES cells controlled by Klf5, we addressed the role of Klf5 in 
the maintenance of Rex1 positive and negative cells in mouse ES 
cells. By using Rex1-GFP knock-in ES cells (OCRG9), we have gener-
ated Klf5 KO and Klf5-overexpressing ES cells. We also generated 
ES cells which overexpress other Klf member such as Klf2, Klf4 and 
Klf10 to investigate the overlapped and non-overlapped functions 
between Klf family members. These studies will shed light on the 
molecular mechanism of mouse ESC self renewal controlled by Klf 
family members.
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SCREENING FOR CRITICAL EPIGENETIC 
FACTORS INVOLVED WITH THE REGULATION OF 
PLURIPOTENCY AND DIFFERENTIATION USING 
A HOMOZYGOUS MUTANT MOUSE EMBRYONIC 
STEM CELL BANK
Yoshida, Junko, Takeda, Junji, Horie, Kyoji
Dept of Social & Environmental Medicine, Osaka University Graduate School of 
Medicine, Suita, Japan

Pluripotent cells have a unique and characteristic epigenetic 
signature that reflects their broad developmental potential. This 
epigenetic state dynamically changes during differentiation. 
Dramatic changes of epigenetic state also occur during reprogram-
ming of somatic cells into induced pluripotent stem cells (iPSCs). 
Despite increasing evidence that epigenetic regulation is key to 
the maintenance of the stem cell state, detailed mechanisms as-
sociated with this are still unknown. Therefore, elucidation of the 
functions of epigenetic regulators (such as chromatin modifiers, 
transcription factors and non-coding RNAs) will help better under-
stand the pluripotent states of embryonic stem cells (ESCs) as well 
as the induction of iPSCs from somatic cells. We recently reported a 
method to rapidly generate homozygous mutant mouse ESCs from 
heterozygous mutant ESCs using the conditional knockout of the 
Bloom’s syndrome gene (Blm). This method takes advantage of the 
high rate of loss of heterozygosity associated with Blm-deficient 
condition. We have so far generated ~200 homozygous mutant 
ESC lines from heterozygous ESC lines. Utilizing these homozygous 
mutants, we are currently screening for novel epigenetic factors in-
volved in the regulation of pluripotency and differentiation. We are 
also screening for unknown functions of known epigenetic factors 
(such as polycomb complex, DNA and histone methyltransferases, 
chromatin-remodelers, MBD proteins and miRNA processing fac-
tors) in the differentiation and maintenance of pluripotency. 
In order to identify such factors, we compared the epigenetic 
state between wild type ESCs and each homozygous mutants by 
the following methods: (1) digest the genome of each mutant by 
methylation-sensitive restriction enzymes, (2) carry out immunos-
taining of various histone modifications, (3) quantify the expres-
sion level of various retroelements (such as IAPs, MLV, ETn-MusD, 
ERVK, LINEs and SINEs), (4) examine the response against inhibitors 
of known epigenetic modifiers. We also conducted phenotypic 
analysis upon differentiation induction to screen for mutant ESCs 
that are prone or resistant to differentiation. We could so far identify 
some candidate genes that might play a critical role in epigenetic 
regulation of pluripotency and differentiation. We plan to exam-
ine expression levels of cell lineage markers in embryoid body 
formation to gain insight into the role of the candidate genes in 
cell lineage commitment. We also plan to conduct molecular and 
genome-wide analysis of these candidates in order to elucidate the 
mechanisms of these epigenetic regulations. Our approach allows 
the phenotype comparison amongst many homozygous mutants 
under the same experimental conditions, and to identify critical 
epigenetic regulators involved in the regulation of pluripotency 
and differentiation.
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ANALYSIS AND CHARACTERIZATION OF NANOG-
INTERACTING PROTEINS IN MOUSE EMBRYONIC 
STEM CELLS
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Embryonic Stem (ES) cells are maintained in an undifferentiated 
state by a gene regulatory network centred on the triumvirate of 
transcription factors Nanog, Oct4 and Sox2. Genome-wide chroma-
tin immunoprecipitation studies indicate that in many cases target 
genes are bound by closely localised binding sites for each of these 
proteins, as well as additional members of the extended pluripo-
tency transcription factor network. However, the biochemical basis 
of the interactions between these proteins is largely unknown, as 
are the mechanisms by which these interactions control ES cell 
identity. We recently presented an optimised method for identifica-
tion of protein-protein interactions and used this to characterise an 
extended Oct4-centred ES cell interactome (1). Interestingly, Nanog 
is not present in the Oct4 interactome but it is a member of the 
extended protein network generated by combining the interac-
tion data of Oct4, Esrrb, Sall4, Dax1 and Tcfcp2l1. We have used a 
similar approach to identify an extended Nanog interactome that 
includes more than 60 putative partners. Validation of interactions 
was obtained by co-immunoprecipitation of Nanog with putative 
partners. In specific cases, we show that transcription factor interac-
tions occur independent of DNA binding. Moreover, mutational 
analyses have been used to pinpoint the sites of interaction on 
Nanog. Mutation of tryptophan residues within the Nanog tryp-
tophan repeat (WR) abolishes some interactions. In addition, the 
WR (but not the W0 derivative in which all tryptophan residues are 
mutated to alanine residues) is sufficient to mediate Nanog binding 
to some partners. These data show that the tryptophans present in 
the WR are necessary and sufficient to mediate interaction between 
Nanog and such interacting partners. Likewise, amino acid residues 
on partner proteins required for the interaction with Nanog have 
been identified. Our data shed light on the biochemical nature of 
the interaction between Nanog and its partner proteins that are 
crucial in maintaining optimal mouse ES cell self-renewal efficiency. 
(1) Van den Berg, D., Snoek, T., Mullin, N.P., Yates, A., Bezstarosti, K., 
Demmers, J. Chambers, I. and Poot, R.A. (2010) An Oct4-centred 
protein interaction network in embryonic stem cells. Cell Stem Cell, 
6, 369-381.
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INHIBITION OF TGF-β SIGNALING 
COULD SUBSTITUTE THE INHIBITION OF 
MULTIFUNCTIONAL GSK3 IN NAIVE MOUSE 
EMBRYONIC STEM CELLS
Hassani, Seyedeh Nafiseh, Totonchi, Mehdi, Mollamohammadi, 
Sepideh, Pakzad, Mohammad, Farrokhi, Ali, Gourabi, Hamid, 
Baharvand, Hossein
Royan Institute, Tehran, Iran, Islamic Republic of

The first mouse embryonic stem (ES) cell lines generated on unde-
fined culture conditions including serum and mouse embryonic 
fibroblasts (MEF) as feeder layers from blastocysts of strain 129. 
The feeder cells and serum were later substituted by LIF and BMP4, 
respectively and in this manner feeder- and serum-free culture con-
ditions for long-term cultivation of mouse ES cells were established. 
However this defined media is not enough to derive ES cells from 
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mouse strains other than strain 129. Although the precise reason 
for this problem has yet to be identified, but with usage of dia-
pauses embryos or some small molecule (SM) inhibitors the deriva-
tion of authentic mouse ES cells from recalcitrant strains have been 
practicable. Especially the application of SM inhibitors of ERK1/2 
(PD0325901) and GSK3 (CHIR99021), known as 2i, has provided the 
possibility of derivation and propagation of ES cells in a chemically 
defined medium from different mouse strains. However, an impres-
sive disadvantageous of this condition is the usage of CHIR; as it is 
shown that this chemical or other GSK3 inhibitors induce chromo-
somal instability. We have recently shown that the inhibition of 
TGF-β signaling pathway by SM inhibitors of TGF-β type I activin 
receptor-like kinase (ALK) 4, 5, 7 inhibitors (such as SB431542 or SB) 
in combination with PD0325901 (PD), will result in highly efficient 
and reproducible derivation of mouse ES cells from NMRI, BALB/c, 
C57BL/6, DBA/2 and FVB/N that previously considered as refractory 
or non-permissive strains under conventional condition of mouse 
ES cell cultures. This 100% efficiency of derivation encouraged 
us to evaluate the derivation and maintenance of mouse ES cells 
under chemically defined media supplemented with PD+SB as an 
alternative way to gain pluripotency instead of the suppression of 
multifunctional GSK3 molecule. Our results showed that PD+SB 
could support the generation and long term cultivation of mouse 
ES cells from different mouse strains. Derived lines showed the typi-
cal morphology of ES cells and expression of pluripotency markers. 
Also they showed the ability of differentiation by EB formation 
(spontaneously differentiation), direct differentiation or chimera 
formation into derivatives of three embryonic germ layers. Interest-
ingly the results of qRT-PCR showed that PD+SB not only support 
the pluripotency but also give rise to better expression of some 
pluripotency markers such as stella and extremely low or complete 
lack of expression of some early lineage differentiation genes such 
as Brachyury, Lefty1 and Lefty2 in comparison to 2i. Especially, 
PD+SB maintain the entirety of chromosomal stability contrary to 
2i. Consequently, it seems that PD+SB could be introduced as suit-
able substitute for 2i in derivation and cultivation of rodent ES cells 
in chemically defined conditions.
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Pluripotent embryonic stem (ES) cells maintain an undifferentiated 
state in the presence of LIF. Several transcription factors including 
Oct3/4 are involved in the self-renewal of ES cells. Recent high-
throughput, genome-wide analyses revealed that Ets-related 
transcription factors ETV4 and ETV5 are downstream molecules of 
Oct3/4 in ES cells. In the present study, we investigated roles and 
functions of ETV4 and ETV5 in ES cells. ETV4 and ETV5 are specifi-
cally expressed in undifferentiated ES cells, and suppression of 
Oct3/4 resulted in down-regulation of ETV4 and ETV5. Reporter 
and electrophoresis mobility shift assays identified a binding site 
for Oct3/4 in the enhancer region of the ETV5 gene, suggesting 
that ETV5 is one of the direct downstream target genes of Oct3/4 
in ES cells. ETV4 and ETV5 have similar molecular structures and 
exhibit overlapping expression, indicating that ETV4 and ETV5 have 

redundant activities. Therefore, next we compared and examined 
phenotypes between wild-type (WT) and ETV4/5 double knockout 
(dKO) ES cells. WT ES cells form compact colony, which is the typical 
feature of undifferentiated ES cells; whereas, cell shapes of dKO 
ES cells were flat like epithelial cells. Of note, expression levels of 
self-renewal marker genes (Oct3/4, Nanog and Dax1) were similar 
between these two cell lines, suggesting that ETV4 and ETV5 are 
dispensable for the self-renewal of ES cells. We also examined 
differentiation ability of dKO ES cells with the system of embryoid 
bodies (EBs) in suspension culture which mimics early embryogen-
esis in vitro. dKO ES cells did not form EBs but grew as adherent 
cells. Interestingly, these cells showed enhanced expression of 
extra-embryonic endoderm (ExEn) marker genes including Gata4, 
Gata6, Sox17 and HNF3β and reduced expression of other linage 
marker genes (T and Fgf5), suggesting that dKO ES cells are prone 
to differentiate into ExEn and defective in pluripotency. Since ETV4 
and ETV5 are involved in proliferation of cancer cells, we compared 
growth of these ES cells. Direct cell counting and WST-1 assay 
demonstrated that proliferation of dKO ES cells was significantly 
decreased when compared to that of WT ES cells, and cyclin D1 ex-
pression level was downregulated in dKO ES cells. Taken together, 
these results indicate that ETV4 and ETV5 are involved in pluripo-
tency and proliferation of mouse ES cells.
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E-CADHERIN AND, IN ITS ABSENCE, N-CADHERIN 
PROMOTES NANOG EXPRESSION IN 
MOUSE EMBRYONIC STEM CELLS VIA STAT3 
PHOSPHORYLATION
Hawkins, Kate, Ward, Dr Christopher, Merry, Dr Catherine
University of Manchester, Manchester, United Kingdom

We have recently shown that loss of E-cadherin in mouse embry-
onic stem (mES) cells results in significant alterations to both the 
transcriptome and hierarchy of pluripotency-associated signalling 
pathways. Here we show that E-cadherin promotes Klf4 and Nanog 
transcript expression in mES cells via STAT3 phosphorylation and 
that β-catenin, and its binding region in E-cadherin, is required 
for this function. To further investigate the role of E-cadherin in 
LIF-dependent pluripotency, E-cadherin null (Ecad-/-) mES cells were 
cultured in LIF/BMP supplemented medium. Under these condi-
tions, Ecad-/- mES cells exhibited restoration of cell-cell contact and 
STAT3 phosphorylation and upregulated Klf4, Nanog and N-cad-
herin. Abrogation of N-cadherin using an inhibitory peptide caused 
loss of pSTAT3, Klf4 and Nanog in these cells, demonstrating that 
N-cadherin supports LIF-dependent pluripotency in this context. 
We therefore identify a novel molecular mechanism linking E- and 
N-cadherin to the core circuitry of pluripotency. This mechanism 
may explain the recently documented role of E-cadherin in efficient 
induced pluripotent stem cell reprogramming. 

Poster Board Number: T-3031

EPIGENETIC REGULATION OF GERMLINE GENES IN 
PLURIPOTENT CELLS
Blaschke, Kathryn, Ebata, Kevin, Ramalho-Santos, Miguel
Ramalho-Santos Lab, San Francisco, CA, USA

While there has been extensive characterization of the transcrip-
tional program underlying pluripotency in embryonic stem (ES) 
cells, much less is known about the pluripotency transcription 
network in vivo. To address this, we transcriptionally profiled two 
pluripotency-associated cell populations present in the mouse 
embryo: the inner cell mass (ICM) of the blastocyst, the cells from 
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which ES cells are derived, and primordial germ cells (PGCs), the 
embryonic germline. This analysis reveals strikingly similar tran-
scriptional profiles between PGCs, ICM, and ES cells. We noticed 
that many germline genes were also expressed in ES cells, albeit 
at lower levels, and validated the data by qRT-PCR and IF. Two 
important questions arise from these observations: 1) How is the 
expression of germline genes regulated in ES cells? We hypoth-
esize that these genes are regulated epigenetically. We developed 
culture conditions in which the expression of germline genes is 
induced in ES cells, while maintaining the undifferentiated state. 
We are investigating the various possible epigenetic mechanisms 
that may regulate induction of germline genes in ES cells. Intrigu-
ingly, DNA de-methylation correlates well with germline gene 
induction. We are carrying out further studies on the mechanisms 
that regulate the expression of germline genes in ES cells. 2) What 
is the functional significance of the expression of germline genes 
in ES cells? It has been proposed that during ES cell derivation, 
under some culture conditions, ES cells may pass through a germ 
cell state. Our data suggest that during ES cell propagation a state 
permissive for germline gene induction is maintained, and can be 
modulated by culture conditions. In particular, we find that the “2i” 
medium, which maintains mouse ES cells in a naïve ground state, 
can respond robustly to conditions that induce germline genes. 
However epiblast stem cells (EpiSCs) and embryonic fibroblasts 
(MEFs) appear to not be capable of inducing germline genes in 
response to the same culture manipulations. We are studying this 
differential response further. In addition, we are investigating the 
effect that manipulations that lead to germline gene induction 
have on mouse iPS cell generation. We have found that these 
manipulations highly increase the efficiency of iPS cell generation, 
though it remains to be determined if germline genes have a func-
tional role in the process. Our most recent results will be presented.

Poster Board Number: T-3032

A RECESSIVE GENETIC SCREEN FOR 
PLURIPOTENCY REGULATORS USING THE 
HOMOZYGOUS MUTANT MOUSE EMBRYONIC 
STEM CELL BANK AND ITS APPLICATION TO 
REPROGRAMMING STUDY
Horie, Kyoji, Yoshida, Junko, Takeda, Junji
Dept of Social & Environmental Medicine, Osaka Univ Graduate Sch of 
Medicine, Suita, Japan

Recessive genetic screening is a powerful method to identify novel 
genetic pathways. However, it requires large-scale generation of 
homozygous mutant cells, which is difficult in mammalian cells. We 
recently reported a method to rapidly generate homozygous mu-
tant mouse embryonic stem cells (ESCs) from heterozygous mutant 
ESCs using the Bloom’s syndrome gene (Blm) conditional knockout 
model. This method takes advantage of the high rate of loss of het-
erozygosity due to Blm-deficiency. Combined with gene trap tech-
nology, we have so far generated ~2,000 heterozygous mutant ESC 
lines. For the induction of homozygous ESC lines, we preferentially 
selected genes for which corresponding homozygotes were poorly 
characterized or embryonically lethal. We also placed priority on 
genes that seem to be involved in pluripotency regulation, e.g., 
high expression in early embryos, lincRNAs, or interaction with core 
pluripotency factors such as Oct3/4 and Nanog. To date, we have 
generated ~200 homozygous mutant ESC lines from heterozygous 
ESC lines. Here we present our approach for screening pluripotency 
regulators using our homozygous ESC bank and its application to 
reprogramming. We screened for homozygous ESC lines that are 
either prone or resistant to differentiation, or defective in self-re-

newal. We have identified several mutants that have been reported 
to show such phenotype, e.g., components in polycomb complex, 
upstream regulators of Erk pathway, and an essential factor in 
microRNA biogenesis. We have also identified mutant ESC lines that 
have not been reported previously, such as an interactor of Nanog 
showing substantial defect in self-renewal. Factors regulating ESC 
pluripotency may be involved in reprogramming process. We are 
currently analyzing the role of N-myritoyltransferase (Nmt) in re-
programming. There are two members of Nmt in mammalian cells, 
Nmt1 and Nmt2. Expression of Nmt1 is higher in ESCs and Nmt1-
homozygous mutant ESCs were resistant to differentiation. As an 
experimental model to study reprogramming process, we induced 
mouse epiblast stem cells (EpiSCs) to naïve state. Induction to naïve 
state was inefficient by treatment with 2i (Mek and Gsk3 inhibitors). 
Inhibition of Nmt activity in the presence of 2i generated ESC-like 
dome-shaped compact colonies with high expression of Rex1 and 
Dppa3, and with nearly undetectable level of Fgf5. Naïve state 
was confirmed by the generation of chimeric mice. These results 
support the principle of our approach and we are continuing to 
identify novel factors regulating ESC pluripotency and reprogram-
ming to naïve state.
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REGULATION OF STEM CELL PLURIPOTENCY BY 
BET PROTEINS
Di Micco, Raffaella1, Zhang, Guangtao2, Ohlmeyer, Michael2, 
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The pluripotent state of embryonic stem cells (ESC) is maintained 
by high-level of expression of stem cell-specific transcription fac-
tors including Oct-3/4, Sox2, Klf4 and c-Myc (OSKM). ESC possess an 
unusual “open” chromatin conformation that allows readily access 
to the genome by the transcription machinery thus resulting in 
elevated plasticity. Transcription factors and chromatin remodel-
ing complexes are key determinants of ESCs identity. The Bromo-
domain (BRD)-and extraterminal domain (BET) family of proteins 
regulates chromatin dynamics through modulating acetylation-
mediated protein-protein and protein-chromatin interactions in 
control of gene transcription. We sought to investigate the role 
of BETs in governing ESCs self-renewal and pluripotency. Both, 
small-molecule chemical inhibition and downregulation of BET by 
RNA interference effectively reduced the expression of OSKM genes 
in human and mouse ESC and the number of undifferentiated-
alkaline phosphatase-positive colonies. Furthermore, chromatin 
immunoprecipitation (ChIP) experiments of compound-treated 
ESC revealed displacement of BrD-containing proteins from stem 
cell genes promoters, with concomitant reduction of active histone 
marks and RNA polymerase recruitment, thus revealing a role for 
BET proteins in the stem cell genes transcriptional network. Chang-
es in cell morphology and cell cycle arrest accompanied BRD inhibi-
tion. RNA sequencing analysis of compound-treated ESCs revealed 
differentially expressed genes of the PDGF, TGFβ and Wnt signaling 
pathways. Epithelial to mesenchymal transition (EMT) markers 
and neuroectodermal lineage commitment increased following 
compound treatment, without any overt effect on cell viability or 
apoptosis. In addition, using an ESC-based reprogramming system, 
we found that BET inhibition impairs somatic reprogramming of 
MEFs to iPS. All together, these findings unravel a key role for BET 
proteins in the maintenance of the embryonic stem cell state.
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COMPREHENSIVE ANALYSIS OF GENOMIC 
IMPRINTING IN PARTHENOGENETIC AND 
ANDROGENETIC MOUSE EMBRYONIC STEM CELLS
Huang, Kevin1, Yu, Juehua1, Mann, Jeff2, Fan, Guoping1
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Murdoch Childrens Research Institute, Royal Children’s Hospital, Parkville 
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To unbiasly survey the mouse genome for imprinting genes in the 
early embryo, we profiled RNA transcriptome in both parthenoge-
netic and androgenetic mouse embryonic stem cell (mESC) lines to 
identify parental-specific transcripts. We uncovered a novel set of 
protein-coding and non-coding RNAs that show parent-of-origin 
expression, indicating that these genes are imprinted in mESCs. 
Significantly, we identified many paternally expressed genes in-
volved in differentiation and development, including an entire Hox 
cluster. Furthermore, small RNA-Seq demonstrated some miRNAs 
are also regulated by genomic imprinting, such as miR-675 which 
is imbedded within the maternally expressed H19 gene. Because 
imprinting control regions contain differential methylation regions 
that are regulated by DNA methylation, we further tested whether 
these imprinted genes are deregulated in demethylated mESCs 
deficient of all known DNA methyltransferases. We found that 
mESCs null of DNA methylation show deregulation in a large subset 
of predicted imprinting genes. Interestingly, for the list of known 
imprinting genes, many of them are either not expressed or do not 
show mono-allelic expression in mESCs, suggesting that mESCs 
have a unique repertoire of expressed imprinting genes. Together, 
our study provides a comprehensive analysis of imprinted genes 
in mouse embryonic stem cells and validates the essential role for 
DNA methylation in genomic imprinting.

Poster Board Number: T-3035

THE POWER OF CELL AUTONOMOUS GROWTH IN 
THE ABSENCE OF ERK-SIGNALLING IS ACQUIRED 
JUST BEFORE IMPLANTATION
Boroviak, Thorsten, Smith, Austin, Nichols, Jennifer
University of Cambridge, Cambridge, United Kingdom

One of the defining features of naïve pluripotent mouse embryonic 
stem cells (ESC) is their ability to thrive in the absence of Erk signal-
ing. Dual inhibition of Gsk3 and Mekk (2i) with the optional use of 
leukaemia inhibitory factor (LIF) has been proposed to “capture” 
cells in a naïve ground state directly from late preimplantation 
epiblast. Nevertheless, the process of ESC derivation remains a 
black box. Even in defined conditions, intact inner cell masses (ICM) 
provide themselves with unknown paracrine signals as well as 
intercellular interactions. Also, this micro-niche might “carry” cells, 
unable to respond to 2i plus LIF, to a later developmental stage, 
when they are able to do so. To eliminate all of these disturbances, 
we analysed ESC derivation at a single cell level in Gelatin coated, 
individual 96wells using defined media. We set out to identify at 
which stage ICM/epiblast cells become responsive to 2i plus LIF 
during early embryonic development. The ability of dissociated 
ICM/epiblast cells to give rise to primary ESC colonies was assayed 
from an early, cavitating blastocyst (E3.25) to late, periimplantation 
blastocyst stages (E4.5). After analysis of more than 1500 cells, we 
found that only single cells isolated from E3.75-E4.5 embryos were 
able to give rise to colonies in these minimal conditions. A subset of 
these primary colonies was expanded and injected into blastocysts. 
All of the ESC lines analysed contributed to chimeras, including the 
germline. In contrast, no colonies could be derived from individual 

cells at a slightly earlier (E3.25-E3.5) developmental stage. Earlier 
ICM cells had a tendency to remain in culture for prolonged periods 
of time without undergoing apoptosis or cell division. Notably, 
primary outgrowths were efficiently obtained from whole ICMs of 
earlier stages (E3.25-E3.5). We speculate that these outgrowths are 
the result of paracrine signalling as well as extensive cell-cell inter-
actions. As ESC can be maintained in ground-state conditions by 
culture in 2i alone, we interrogated the role of LIF in the process of 
single ICM cell derivation. Without LIF, only a small fraction of single 
cells was able to give rise to primary ESC colonies in 2i conditions. 
Also, it further narrowed the embryonic stage from which colonies 
could be derived down to E4.25-4.5. These observations are con-
sistent with previous reports that LIF is an important factor for ESC 
clonogenicity. A possible explanation could be that LIF reinforces 
molecular circuitries essential for naïve pluripotency, including its 
direct target Klf4. Further experiments will be carried out to clarify 
the role of LIF in this context. In conclusion, our results suggest that 
the founder cells of the embryo proper become responsive to 2i plus 
LIF only about 18h before blastocyst implantation. This supports 
the hypothesis that naïve pluripotency is a transient state, which 
can be directly captured in vitro.

Poster Board Number: T-3036

ESTABLISHMENT OF GERMLINE-COMPETEN ES 
CELLS FROM NZB/BINJ MICE
Iijima, Saori, Tanimoto, Yoko, Mizuno, Seiya, Daitoku, Yoko, 
Sugiyama, Fumihiro, Yagami, Ken-ichi
Laboratory Animal Resource Center, University of Tsukuba, Tsukuba, Japan

As mouse embryonic stem (ES) cells can differentiate into almost 
any type of cell in the body, including germline lineage, ES cells 
have been routinely used to generate gene-targeted mice. A 
wide range of mouse strains have been characterized in detail 
and widely used in biomedical research according to phenotypic 
requirements. Nevertheless, germline-competent ES cells have only 
been established from a few strains. Therefore, we aim to establish 
ES cells derived from various mouse strains. Here, we attempted to 
establish germline-competent ES cells from NZB mice with 4 differ-
ent culture media. First, we performed a comparative investigation 
of effects of leukemia inhibitory factor (LIF) at high concentration. 
In previously study, we reported that although addition of 1,000 IU/
ml LIF was effective in derivation of C57BL/6 ES cells, 5,000 IU/ml LIF 
was supported the effective establishment of germline-competent 
ES cells from BALB/c mice. However, in NZB mice, increasing the 
concentration of LIF in medium was not effective because estab-
lished ES cells showed somatic pluripotency but are incapable of 
contributing to the germ lineage. Second, we investigated the 
effects of 2 signal inhibitors (2i). 2i is a composed of a glycogen 
synthase kinase 3 inhibitor (CHIR99021) and a mitogen-activated 
protein kinase kinase inhibitor (PD0325901), and it is already re-
ported that 2i is effective in establishment of germline-competent 
ES cells from refractory strains (i.e. NOD mice) and species (i.e. rats). 
Unexpectedly, when we used ES cell culture medium containing 
1,000 IU/ml LIF and 2i, established NZB ES cells contributed to the 
somatic lineage in vivo, but not to germline lineage. In contrast, 
when we used ES cell culture medium containing 5,000 IU/ml LIF 
and 2i, established NZB ES cells showed both somatic and germ-
line competency. Our findings suggest that factors required for 
commitment to germline lineage are independent of those for 
somatic lineage, and that both high concentration of LIF and 2i are 
determinants for authentic pluripotency in NZB ES cells. Moreover, 
to our knowledge, this is the first report of germline-competent 
NZB ES cells. Because NZB mice display a number of autoimmune 
abnormalities including hemolytic anemia, elevated levels of im-



ISSCR 10th Annual Meeting www.isscr.org/2012

192

Detailed Program and Abstracts — Thursday, June 14
munoglobulin, anti-DNA antibodies, anti-thymocyte antibodies, 
and circulating immune complexes causing glomerulonephritis, 
this ES cell line will provide a valuable experimental system for 
studying the basis of human autoimmune diseases.
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GROWTH AND MAINTENANCE OF EMBRYONIC 
STEM CELLS IN 3-D CULTURE
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Biocompatible and biodegradable scaffolds have promising ap-
plications in tissue engineering and regenerative medicine. They 
may provide a suitable microenvironment or niche that could 
stimulate and promote stem cell proliferation, differentiation, 
and integration in situ. The goal of this research is to develop 3-D 
culturing systems that mimic in vivo growth, differentiation and 
development for tissue regeneration and repair. In this report, we 
describe thiol-functionalized dextran (Dex-SH) hydrogel scaffold 
formation via Michael type addition using poly (ethylene glycol) 
tetra-acrylate (PEG-4-Acr). When Dex-SH and PEG-4-Acr are mixed 
under aerobic conditions, they self-assemble into a scaffold, which 
is compatible with embryonic stem cell (ESC) growth. The scaf-
fold was degraded over a period of time in an ESC concentration 
dependent manner. Scaffold seeded with 2X106 cells/ml degraded 
slowly compared with the scaffold seeded with 4X106 cells/ml. 
Seeded ESCs show prolonged growth and remain viable while 
maintaining self-renewal state. Scaffold cultured ESCs expressed 
high levels of the pluripotency markers Oct-4, Sox2, and Nanog, in 
comparison to control ESCs plated by traditional 2-D culture. The 
self-assembling scaffold provided the necessary support for the 
growth of ESCs and maintained undifferentiated for several weeks 
without passaging. The results showed that 3-D ESCs grown in the 
hydrogel remained pluripotent after 22 days, as judged by their 
potential for differentiation into osteogenic, myogenic and neural 
cell types which expressed cell-specific markers, including collagen 
type1, myogenin, and nestin, respectively. These results suggest 
that 3-D growth of ESCs in a self-assembled scaffold provides an in 
vitro niche that promotes proliferation while maintaining the self-
renewal and pluripotency of ESCs.
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TET1 PROTEIN DEGRADATION SETS THE STAGE 
FOR THE TRANSITION OF NAïVE-TO-PRIMED 
PLURIPOTENCY
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Recent studies have indicated that Tet-family proteins (Tet1/2/3) 
catalyze the conversion of 5-methylcytosine to 5-hydroxymethyl-
cytocine which can eventually lead to DNA demethylation. Among 
the Tet proteins, Tet1 in particular has been proposed to be impor-
tant for the self-renewal of mouse embryonic stem cells (mESCs). 
On the other hand, the full pluripotency of Tet1-knockout mESCs 

was confirmed by tetraploid complementation assay and therefore, 
Tet1 seems to be dispensable for maintaining pluripotency during 
development. As Tet2, a close Tet1-homolog, is also expressed 
in mESCs, a single loss of Tet1 may have been compensated by 
residual Tet2-activities in this case. As a result, the precise roles of 
Tet proteins in the pluripotency and self-renewal of mESCs remain 
elusive. Furthermore, the role of Tet proteins in human pluripotent 
stem cells (hPSCs) is totally unexplored. We first analyzed Tet1 
expression profile during the early differentiation of mESCs. As 
reported previously, Tet1 was abundantly expressed in the undiffer-
entiated mESCs both at the transcript as well as protein levels. Curi-
ously, when these mESCs were induced to differentiate toward an 
epiblast-like cell (EpiLC) state using bFGF and ActivinA, we started 
to find discordance between the transcript and the protein level. 
While Tet1 mRNA level was transiently up-regulated during the 
process, protein level went significantly down. We attributed this 
discordance to a ubiquitin-proteasome-mediated protein degrada-
tion pathway, as the proteasome inhibitor MG-132 reversed this 
protein down-regulation. As MG-132 treatment had little effect on 
Tet1 protein level at the naïve undifferentiated state, we assumed 
that Tet1 protein degradation might be a developmentally regu-
lated process programmed to occur during the transition from the 
inner cell mass to the epiblast stage. We then asked whether TET1 
instability is also observed in hPSC known to be phenotypically 
akin to the primed EpiLC. Although TET1 protein is hardly detected 
in hiPSCs despite of the relatively abundant transcript level, treat-
ment with MG-132 dramatically increased TET1 protein level within 
the cell nuclei of various hiPSC clones, supporting our assumption 
that a primed PSC cannot stabilize nuclear TET1 protein as much as 
a naïve PSC. To examine this possibility further, we sought to assess 
whether TET1 protein stabilization in hPSCs induces a conversion to 
a naïve pluripotent state. WNT/β-catenin signaling pathway has di-
vergent roles in naïve and primed pluripotency. It operates for self-
renewal to mESCs but induces mesendodermal differentiation to 
hPSCs. Naïve mESCs can self-renew at the ground state (in the pres-
ence of MEK inhibitor and GSK3β inhibitor; 2i) and therefore with 
potent WNT/β-catenin signaling, but primed hPSCs fail to do so and 
swiftly differentiate even with a single inhibition (MEK or GSK3β). 
We found that hiPSCs over-expressing a stabilized nuclear form of 
TET1 exhibit differentiation resistance against the 2i condition over 
10 passages and kept self-renewing. This observation indicates that 
TET protein activities determine whether a stem cell self-renew or 
differentiate upon a certain extracellular stimulus. Altogether, our 
results are suggestive for a primary role for Tet protein degradation 
in initiating an early event during mammalian development, the 
naïve-to-primed transition.
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NCOA3 BRIDGES NUCLEAR RECEPTORS, 
EPIGENETIC REGULATORS, AND GSK3 TO 
REGULATE NANOG AND PLURIPOTENCY
Chen, Lingyi, Wu, Zhaoting, Yang, Meng, Liu, Hongjie
Nankai University, Tianjin, China

Nuclear receptors, including Esrrb, Dax1 and Nr5a2, have been 
shown to be involved in pluripotency maintenance. Yet, the role 
of their co-activators in embryonic stem cells (ESCs) remains 
unexplored. Here, we demonstrated that Ncoa3, but not Ncoa1 or 
Ncoa2, is essential for pluripotency maintenance. Knockdown of 
Ncoa3 not only compromises the expression of pluripotency mark-
ers, but also impairs in vitro and in vivo differentiation potential of 
ESCs. Ncoa3 binds to the Nanog promoter, and recruits the histone 
acetyltransferase CBP and the histone arginine methyltransferase 
CARM1 to activate Nanog expression. Moreover, GSK3 signaling 
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down-regulates Ncoa3 protein level to suppress Nanog expres-
sion. Thus, Ncoa3 not only contributes to self-renewal by activating 
Nanog, but also facilitates ESC differentiation as a break point to 
disrupt the core transcriptional circuitry of pluripotency.
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MMTR FUNCTIONS AS A MOLECULAR RHEOSTAT 
IN FATE DECISION OF THE PLURIPOTENT ES 
CELLS BY MEANS OF ITS MULTI-FACETED 
TRANSCRIPTIONAL REGULATORY ROLES
Kim, Chul Geun1, Ha, Dae Hyun1, Jung, Na Rae1, Lim, Chang Soo1, 
Kim, Min Young1, Jeon, Jinseon1, Han, Su Youne1, Roh, Tae-Young2
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Dnmt1-associated protein 1 (DMAP1) was originally identified a 
DNMT1-interacting molecule and was implicated in gene regula-
tion through modification of chromatin. Recent studies have also 
revealed that DMAP1 is a core component of the ATP-dependent 
chromatin-remodeling complexes NuA4/Tip60 HAT and Swr1/
SRCAP. MAT1-mediated transcriptional repressor (MMTR) was 
independently isolated and characterized from mouse embryonic 
stem (ES) cells as a novel clone and found it to be identical to 
DMAP1. MMTR is not only a key component of RNA Pol II-mediated 
gene expression that interacts with HDAC1 and modulates of TFIIH 
kinase activity via MAT1, but involved in the regulation of cell cycle 
progression as an intrinsic negative regulator of CAK that regu-
lates mitotic cell cycle progression. It is noted that TFIIH-mediated 
transcriptional repression activity of MMTR requires intact MMTR 
whereas CAK-mediated cell cycle regulatory activity of MMTR re-
quires only MAT1-interacting C-terminal half region of MMTR. Thus, 
MMTR is suggested to play roles in transcription, cellular response 
to DNA damage, and cell cycle control by interactions with proteins 
in the different contexts. Here we have sought to dissect the func-
tional roles of MMTR in ES cell self-renewal and pluripotency. We 
find that the proper expression level of MMTR is crucial for mainte-
nance of ES cell identity. Comparing to wild type cells, ES cell lines 
with MMTR knockdown or overexpression maintained self-renewal 
activity with the reduced cell proliferation rate. Embryoid bodies 
of both these cell lines can undergo the initial steps of differentia-
tion, but seem to be severely compromised in the ability to become 
committed to a lineage. Indeed, both cell lines could not maintain 
pluripotency in teratoma assays. Furthermore, we find that N-termi-
nal half-mediated MMTR function is more important than TFIIH-me-
diated transcriptional repression activity or CAK-mediated cell cycle 
regulatory activity for maintenance of ES cell identity. Finally, we 
find that perturbation of the proper MMTR expression level leads 
to global genetic imbalance at early differentiation stage causing 
deregulation of pleiotropic biological functions and MMTR exerts 
both transcriptional activating and repressing function in target 
gene expression as a component of different protein complexes, 
including the NuA4/Tip60 HAT complex. Thus, MMTR functions as 
a molecular rheostat in fate decision of the pluripotent ES cells by 
means of its multi-faceted transcriptional regulatory roles.
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STAT3 REGULATES OCT4 AND IS ESSENTIAL FOR 
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Many previous studies have shown that STAT3 plays important 
roles in pluripotency maintenance of mouse ES cells. It was also 
observed that STAT3 knockout mice are embryonic lethal at day 6.5 
of development. However, the molecular mechanism of STAT3 in-
volvement in preimplantation embryo development and whether 
it has a role in regulating the Oct4/Nanog network during the early 
embryogenesis is not clear. We provide key findings suggesting an 
essential role of a STAT3/Oct4 axis in the preimplantation embryo 
and in maintenance of embryonic stem cell pluripotency. Surpris-
ingly we have found STAT3 becomes tyrosine phosphorylated 
and translocate into nuleus in the 4-cell stage embryo., indicating 
STAT3 may have a role in this early embrogenesis. We find that 
STAT3 directly binds to the distal enhancer of, and modulates, Oct4 
expression in both ES and iPS cells, reconfirming an important role 
of STAT3 in maintenance of stem cell pluripotency. Using either 
maternal or zygotic STAT3 knock out mice, we have established 
that the STAT3/Oct4 axis is essential for early embryogenesis Taken 
together, our study provides critical insight information about the 
role of STAT3 in preimplantation embryo development.
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Autologous embryonic stem cells derived from somatic cell nuclear 
transfer embryos (SCNT-ESC) are still valuable in animals for many 
research applications such as conservation of endangered species 
and production of transgenic animals. Moreover, SCNT-ESC studies 
in large animal species like cattle can be a pre-clinical model for 
patient-specific stem cell therapy in human. In the present study, 
we established and maintained the SCNT-ESC lines of traditional 
Korean beef cattle species called HanWoo (Bos taurus coreanae), 
which is one of the most important livestock in Korean peninsula. 
Reconstructed embryos by SCNT were cultured in vitro for 7 days 
following electric fusion and activation to obtain blastocyst stage 
embryos. Each SCNT blastocyst were placed individually on the 
feeder layer with 3i stem cell culture medium consisting of an equal 
volume of DMEM/F12 glutamax and Neurobasal medium with 
1% (v/v) N2 and 2% (v/v) B27 supplements, plus three inhibitors 
(3i), 0.8 mM PD184352 (MEK1/2 inhibitor), 2 mM SU5402 (FGF 
receptor inhibitor) and 3 mM CHIR99021 (GSK3 inhibitor). Primary 
colonies formed after 2-3 days of culture and the cell colonies were 
moved onto new fresh feeder layer after 8-9 days of incubation. 
The intact colonies were routinely passaged every 5-6 days. Eight 
bovine SCNT-ESC lines have been established from eight different 
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SCNT bovine blastocysts. The cells show ESC-like colonies with a 
distinct boundary and are positive to alkaline phosphatase stain-
ing. Immunofluorescence and RT-PCR analyses also confirm their 
characteristic of pluripotency as Oct4, Sox2, Nanog and stage-
specific embryonic antigen-4 is positive. All bovine SCNT-ESC lines 
are being maintained in culture over 50 passages for more than 270 
days. The cells show normal karyotypes consisting of 60 chromo-
somes (58XX) at passage 50. Embryoid bodies (EBs) were formed 
by suspension culture to analyze in vitro differentiation capability. 
The marker genes representing the differentiation into three germ 
layers such as ectodermal: beta-3-Tubulin, Nestin and Vimentin, 
endodermal: Somatostatin and Gata6, mesodermal: Connexin40 
and BMP4 are expressed in EBs derived from bovine SCNT-ESC. This 
work was supported by the National Research Foundation of Korea 
(NRF) grant funded by the Korea government (MEST; Grant number 
2011-0027807) and Technology Development Program for Agricul-
ture and Forestry, Ministry for Agriculture, Forestry and Fisheries 
(MAFF; Grant numbers 109020-3 and 111160-4), Korea.

Embryonic Stem Cell Clinical Application
Poster Board Number: T-3043

A NOVEL XENO-FREE DEFINED CONDITION FOR 
CULTURE OF HUMAN EMBRYONIC STEM CELLS 
AND HUMAN INDUCED PLURIPOTENT STEM 
CELLS WITH NOVEL HUMAN FEEDER LAYERS
Akutsu, Hidenori1, Miura, Takumi1, Machida, Masakazu1, Ohkura, 
Takashi1, Vemuri, Mohan C2, Rao, Mahendra S2, Umezawa, Akihiro1

1Dept of Reproductive Biology, Natl Res Inst for Child Health & Dev, Tokyo, 
Japan, 2Life Technologies, Frederick, MD, USA

Pluripotent human embryonic stem cells (hESCs) and induced 
pluripotent stem cells (iPSCs) have the capacity to differentiate into 
all of the somatic cell types and therefore hold great promise for 
regenerative medicine. One key issue that needs to be addressed 
in guiding pluripotent stem cell technology from “bench” towards 
“bedside” is developing defined cell culture systems for making 
large banks of cells in cell therapy compliant manner. Here, we have 
developed a xeno-free culture system for hESCs/hiPSCs and derived 
a xeno-free cell line of hESC. To completely avoid exposure of hESCs 
to culture system with animal products, we developed a xeno-free 
cultivation system for new hESC lines (named as SEES1-4) based on 
human mesenchymal stromal (HMS) feeders with xeno-free me-
dium. HMS cells were isolated from human dermal tissue samples 
collected from juvenile donors undergoing surgical procedures of 
polydactyly with parental written consent of donors and approved 
by the Institutional Review Board of the NCCHD. To derive and ex-
pand HMS feeder layers in xeno-free conditions, we used StemPro 
MSC SFM Xeno-Free (XF) medium supplemented with StemPro 
LipoMax Defined XF Lipid Supplement on culture dishes coated 
with xeno-free matrix Cellstart. We developed a xeno-free culture 
conditions with the medium for hESCs/hiPSCs that consisted of a 
KnockOut (KO)-DMEM base supplemented with 15% KO-Serum 
Replacement XF, amino acids, vitamin C, and several growth factors. 
All components of the medium were synthetic, recombinant, or of 
human origin. Three hESC lines (SEES1-3) and 6 hiPSC lines have 
been maintained and tested their pluripotency over 30 passages 
in the xeno-free medium on the HMS feeder layer. The cell lines 
have been maintained by mechanical passaging at early passaging 
and by recombinant enzyme such as TrypLE Select. In addition, the 
hESCs and hiPSCs were frozen using a serum-free cryoprotectant. 
The cell lines exhibit normal hESC characteristics including pluripo-
tency markers, multiple differentiation characteristics as deter-
mined by embryoid body analysis and teratoma formation, and are 

karyotypically normal. Finally, we derived a new hESC line (SEES4) 
completely in the described xeno-free condition using laser-
mediated ablation. We describe a comprehensive characterization 
of SEES cell lines for retaining hESC-specific features, including an 
unlimited and undifferentiated proliferation capacity, marker gene 
expression, stable karyotype, and three germ layers differentia-
tion in vitro and in vivo. In addition, we observed the expression of 
nonhuman N-glycolylneuraminic acid (Neu5GC) by HPLC analysis, 
which was xenoantigenic components of contamination in hESCs 
cultures, was not detected in xeno-free hESC line. In conclusion, this 
culture system proved stable maintenance of self-renewal and plu-
ripotency of hiPSCs and newly established hESCs. It will promote 
the progression toward clinical-grade hESC culture that is critical for 
developing cell therapy/regenerative medicine paradigms.

Poster Board Number: T-3044

HLA AND ABO GENOTYPES OF EIGHT TAIWANESE 
HUMAN ES CELL LINES
Wang, Wei-Le1, Chen, Shao-Yin2, Chen, Hsin-Fu3, Cheng, En-Hui4, 
Lan, Chen-Wei5, Chien, Chung-Liang6, Lin, Shu-Wha7, Yang, Tsung-
Lin8, Chen, Wannhsin9, Lee, Maw-Sheng4, Hwang, Shiaw-Min2, Ho, 
Hong-Nerng3, Chen, You-Tzung1

1Institute of Genomic and Proteomic Medicine, National Taiwan Univ College of 
Medicine, Taipei, Taiwan, 2Food Industry Research and Development Institute, 
Bioresources Collection and Research Center, Hsinchu, Taiwan, 3Department 
of Obstetrics and Gynecology, Division of Reproductive Endocrinology and 
Infertility, College of Medicine and the Hospital, National Taiwan University, 
Taipei, Taiwan, 4Division of Infertility Clinic, Lee Women‘s Hospital, Taichung, 
Taiwan, 5Graduate Institute of Clinical Medicine, National Taiwan Univ College 
of Medicine, Taipei, Taiwan, 6Graduate Institute of Anatomy and Cell Biology, 
Stem Cell Core Laboratory, NTU Research Center, National Taiwan Univ College 
of Medicine, Taipei, Taiwan, 7Department of Clinical Laboratory Science and 
Medical Biotechnology, National Taiwan Univ College of Medicine, Taipei, 
Taiwan, 8Department of Otolaryngology, National Taiwan Univ College of 
Medicine, Taipei, Taiwan, 9Biomedical Engineering Research Laboratories, 
Industrial Technology Research Institute, Hsinchu, Taiwan

Human embryonic stem cells (hESCs) provide a potentially unlim-
ited source for various cell therapies because they can propagate 
indefinitely in vitro and they are pluripotent, which means they can 
differentiate into all different kinds of tissues of a man. However, 
the first obstacle encountered in the human ES cell regenerative 
medicine applications is the histocompatibility problem. Detailed 
characterization of the blood-histotype of the human ES cells is 
thus vital to the construction of a human ES cell bank. Here we per-
form the high-resolution sequence based typing (SBT) of HLA-A,-
B,-C,-DQ and -DR loci and acquire complete typing results of eight 
hESC lines in Taiwan. In our survey, there are several hESC lines that 
are predicted serologically homozygous at single or double HLA 
loci: one is homozygous for HLA-A, three are homozygous for HLA-
C; one is homozygous for both HLA-C and HLA-DQ loci and one is 
homozygous for both HLA-A and HLA-C loci. Three of these hESC 
lines are A blood type (A/A or A/O), three are type O and two are 
type B (B/B). These documented histotypes of human embryonic 
stem cell lines as a whole not only provide a detailed reference da-
tabase for their use in cell transplantation, but also helps to identify 
their drug testing potentials of the banked human ES cells.
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Poster Board Number: T-3045

BCL-XL OVER-EXPRESSION CONFERS A SELECTIVE 
GROWTH ADVANTAGE TO HESCS
Avery, Stuart1, Robson, Paul2, Andrews, Peter W.3, Knowles, Barbara 
K.1
1Institute of Medical Biology, Singapore, Singapore, 2Genome Institute of 
Singapore, Singapore, Singapore, 3Centre for Stem Cell Biology, University of 
Sheffield, Sheffield, United Kingdom

During long-term culture hESCs often accumulate chromosomal 
abnormalities. These tend not to be random and commonly reflect 
those observed in embryonal carcinoma cell lines. This raises 
concerns for their use in clinical application and calls for routine 
karyotype analysis. While standard techniques are able to identify 
large-scale abnormalities (> ~5MB) molecular analysis is required 
for detection of small-scale copy number variants (CNVs). A large-
scale screen of an ethnically diverse pool of early and late passage 
hESC lines identified a gain of a region of chromosome 20 amplified 
in >20% of karyotypically normal hESC lines, predominantly in late 
passage. This region (20q11.21) has also been found to be over rep-
resented in several cancer tissues. The minimal amplicon identified 
through the screen contains 13 genes, 3 of which are expressed in 
hESCs: BCL2L1, ID2 and HM13. By performing competition assays 
we observe that cells expressing elevated levels of Bcl-xL (the 
dominant isoform of BCL2L1 expressed in hESCs) have a growth 
advantage over control cells. Shortly after single-cell seeding con-
trol cells appear to go into crisis, displaying high levels of apoptosis. 
Over-expression of Bcl-xL provides protection against this stress-
induced cell death and other stresses placed upon cells through 
general culture. Bcl-xL over-expressing cells are also more resistant 
to chemical insults when applying agents that activate apoptosis 
through either DNA damage or cell cycle arrest. This implies that 
Bcl-xL high expressing cells are more robust in evading cellular 
protective measures, which maybe undesirable for their use in clini-
cal application. The results suggest that amplification of this region 
should be screened in addition to standard karyotype analysis.

Poster Board Number: T-3046

ALS DISEASE MODELING USING MOUSE AND 
HUMAN EMBRYONIC STEM CELLS
de Boer, A . Sophie, Kiskinis, Evangelos, Koszka, Kathryn, Eggan, 
Kevin
Harvard University, Cambridge, MA, USA

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease, 
which is characterized by the loss of upper and lower motor 
neurons in the brain and spinal cord. To date there is only limited 
insight in the disease mechanisms and only one drug, Riluzole, is 
currently FDA approved as a treatment for ALS. Drug discovery has 
been hampered by the limited amount of animal models and the 
inability to culture affected cells from patients. Here, we are using 
mouse and human embryonic stem cells (ESCs) to model ALS. Co-
culture of ESC derived motor neurons and primary mouse glia of 
different genotypes show a non-cell autonomous effect of glia on 
the survival of motor neurons. This effect is motor neuron specific 
and is mediated through secreted diffusible factor(s). Using our in 
vitro co-culture system we have identified compounds that inhibit 
this neurotoxic effect, most of which are targeting inflammatory 
pathways. Exploring these pathways will lead to a better under-
standing of disease mechanisms and these compounds could 
potentially be used as a new ALS therapeutic in the future. We have 
carried out clinical trials in mice to confirm the protective effect 
on motor neurons of our most promising candidates. Together, 
our results propose a model in which ALS is a complex non-cell 

autonomous disease in which inflammation, glutamate excitoxicity 
and oxidative toxicity are involved.

Poster Board Number: T-3047

ENABLEMENT OF ALLOGENEIC STEM CELL 
THERAPIES VIA RADIATION-FREE CONDITIONING 
INDUCED MIXED CHIMERISM
Morison, Jessica K., Heng, Tracy S.P., Chidgey, Ann, Boyd, Richard L .
Monash Immunology & Stem Cell Laboratories, Monash University, Clayton, 
Australia

Current strategies to combat graft rejection of allotransplants are 
based on lifelong immunosuppressive regimes, which lead to 
generalised immunodeficiency and high levels of morbidity, includ-
ing opportunistic infections and malignancy. A significant problem 
that will need to be overcome for the successful application of stem 
cell derived therapeutics. A logical solution to prolonged global 
immunosuppression is to induce graft-specific tolerance, allowing 
long-term acceptance of the graft, whilst maintaining immuno-
competence. This can be routinely achieved through hematopoiet-
ic stem cell (HSC) transplants (HSCT), where graft-matched HSCs re-
educate the host’s immune system to be tolerant to both host and 
donor tissue. However current regimes to condition the bone mar-
row (BM) to receive HSCT involve highly toxic doses of irradiation. 
Furthermore, successful T cell chimerism, the key to long-term graft 
acceptance, is dependent on a functional thymus. Paradoxically the 
thymus undergoes profound atrophy with age, significantly reduc-
ing T cell output. Thus, we have been developing a radiation-free 
protocol to induce tolerance to fully MHC-mismatched allografts 
and extending this to the aged setting. We show that conditioning 
with low doses of the anti-neoplastic drug busulfan, in combination 
with T cell-depleting antibodies and transient immunosuppres-
sion, can generate robust levels of mixed chimerism and long-term 
acceptance of skin grafts. Our laboratory has previously shown that 
endocrine-based strategies can reverse age-dependent thymic at-
rophy and enhance immune recovery following HSCT in both mice 
and humans. Combining a reduced-intensity conditioning regime 
with strategies for boosting thymopoiesis may aid in the success-
ful translation of this technology to the clinic, to enable long term, 
drug-free acceptance of stem cell grafts.

Poster Board Number: T-3048

TAU PATHOLOGY FOCUSED DRUG DISCOVERY 
USING IPSCS IN ALZHEIMER’S DISEASE
Bright, Jessica, Cooper, Bonnie, Hussain, Sami, Nguyen, Leane, 
Wright, Sarah, Gai, Hui, Volfson, Dmitri, Grskovic, Marica, Beattie, 
Eric, Dang, Vu, Stagliano, Nancy, Griswold-Prenner, Irene, Irion, 
Stefan
iPierian, South San Francisco, CA, USA

Alzheimer’s disease (AD) is the most common neurodegenerative 
disease and the 6th leading cause of death in the U.S. The histo-
pathological hallmarks of the disease are extracellular amyloid-beta 
protein (Aβ) plaques and intracellular aggregates of tau protein, 
with the 2 acting in concert to destroy neurons, leading to a decline 
in memory function. Multi-transgenic mouse models are com-
monly used to mimic human disease and while these models have 
helped our understanding of AD, they have been less successful in 
identifying new treatments. To address this issue, we at iPierian use 
human induced pluripotent stem cells (iPSCs) from patients and 
healthy volunteers to model AD with the goal to identify disease-
modifying drugs. In particular, we are interested in the reduction 
of pathological hyperphosphorylation of tau protein. Due to the 
already near maximal Aβ burden at the time of AD diagnosis, stop-
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ping the spread of tau pathology may be a more successful strat-
egy when compared to Aβ reducing therapies. We collected skin 
fibroblasts from over 50 AD patients and controls, including familial 
presenilin mutants (PSEN1 and PSEN2) and generated iPSC lines 
from 18 individuals by retroviral transduction. Upon directed neu-
ronal differentiation of these iPSCs we observed the stage specific 
appearance of genes known to regulate neuronal development 
and cortical maturation. The emergence of cortical layer specific 
genes marked the onset of neuronal maturation, and together with 
a typical neuronal morphology and patch-clamp electrophysiology, 
indicated a maturation stage suitable for disease modeling. We first 
characterized the secretion of the amyloid precursor protein cleav-
age products Aβ40 and 42. Normally, the Aβ40/42 ratio is 10:1, but 
in familial AD cases (PSEN1 and PSEN2) this ratio is skewed in favor 
of Aβ42 (4:1). Elevated Aβ42/40 ratio was confirmed in superna-
tants from our neuronal cultures. We then tested the hypothesis 
that an elevated Aβ42 load would cause additional pathologies, in 
particular hyperphosphorylation of tau protein. We were excited to 
observe that iPSC derived cortical neurons faithfully recapitulated 
the disease phenotype by exhibiting increased levels (~40%) of 
phosphorylation at two disease specific tau epitopes when com-
pared to healthy controls. Furthermore this differential was reduced 
by γ- and β-secretase inhibitors, demonstrating Aβ dependency of 
tau phosphorylation in these cultures. Currently, we are using this 
system to validate existing compounds and to identify novel modu-
lators of tau pathology that reduce downstream functional deficits 
of neuronal health. Functional assays under investigation at iPierian 
include an assessment of synaptic health, electrophysiological 
parameters, as well as neuronal survival and process length. Impor-
tantly, in addition to studying neurons in isolation, iPSC technology 
allows us to apply a ‘systems approach’ to AD, combining patient 
derived neurons with patient derived astrocytes and microglia. We 
have successfully established neuron-glia cocultures and are using 
these culture systems to study cell non-autonomous pathologies 
of AD. For example, the identification of secreted factors from non-
neuronal cells, including pro-inflammatory cytokines, allows us to 
pursue multiple avenues for therapeutic intervention In summary 
we have established a novel multi-cell type in vitro model system of 
Alzheimer’s disease which we are using to explore new treatment 
options and to better existing ones.

Poster Board Number: T-3049

GENERATION OF FLUORESCENCE-TAGGED 
HUMAN EMBRYONIC STEM CELLS BY PIGGYBAC 
TRANSPOSON SYSTEM
Chang, Chia-Yu, Su, Hong-Lin
Program in Tissue Engineering and Regenerative Medicine, National Chung 
Hsing University, Taichung city, Taiwan

Genetic modification of human embryonic stem cells (hESCs) is 
an important tool for gene function research, cell purification and 
cell tracing after transplantation therapy. To establish transgenic 
hESCs with fluorescence reporter, we use the piggybac transposon 
system to generate permanent and reversible gene modification 
on a Taiwan hESC, TW1. In this transposon system, the piggybac 
transposase was optimized by mammalian codon usage to increase 
protein expression efficiency in hESCs. In order to get higher 
genome integration efficiency, piggybac transposase was driven 
by CAG promoter. The fluorescence reporter gene was driven by 
the PGK promoter. The stable transgenic TW1 cells were purified 
with fluorescence-activated cell sorting and selected with G418 for 
two weeks. After genome integration, the ratio of GFP-positive cells 
was about 70%. To eliminate the remaining GFP-negative cells, cells 
were sorted again and the GFP-positive cell content became over 

90%. After FACS purification, we culture these cells for at least five 
passages without G418-selection. More than 93% of cells were still 
GFP-positive and the pluripotent marker was persistently in these 
cells. These transgenic cells were potent to differentiate into ro-
settes-like neural precursor cells without fluorescence-attenuation. 
Based on these approaches, researchers can trace this transplanted 
cell in vivo by the GFP fluorescence. Other neuron specific reporter 
will be applied with this transposon-mediated transgenic system 
for gene function research, harvesting ES-derived specific neuron 
lineages and further regeneration researches.

Embryonic Stem Cell Differentiation
Poster Board Number: T-3051

INDUCTION OF BONE MARROW MESENCHYMAL 
STEM CELLS (BMMSC) THROUGH WHOLE 
TRANSCRIPTOME MRNA TRANSFER
Nishikawa, Masaki, Yanagawa, Naomi, Yuri, Shunsuke, Hauser, 
Peter, Jo, Oak D., Yanagawa, Norimoto
Medical and Research Services, David Geffen School of Medicine, Greater 
Los Angeles Veterans Affairs Healthcare System at Sepulveda, University of 
California at Los Angeles, North Hills, CA, USA

Background:  Embryonic stem cell (ESC) differentiation and somatic 
cell reprogramming play an essential role in regenerative medi-
cine and cell therapy.  Despite the magnitude of relevant research 
completed thus far, problems remain in the required amount of 
resources and the risk associated with genomic alteration.  To 
avoid genomic alteration, recent reports have demonstrated the 
possibility of utilizing RNAs for such purposes.  In our current study, 
we investigated the feasibility of whole transcriptome mRNA 
transfer as a method to induce BMMSC from either ESC or somatic 
cells.   Methods:  Mouse ESC (mESC) cell line (E14) was maintained 
in a standard feeder-free condition. Mouse proximal tubule cells 
(PTC) and BMMSC were isolated from adult mice, and maintained 
in DMEM/F12 medium with 10% FBS or in αMEM containing 10% 
MSC-defined FBS (MSC medium), respectively.  Mouse BMMSC were 
transfected with lentivirus carrying EGFP gene (GFP+MSC).  mRNA 
purified from GFP+MSC was transfected into both PTC and mESC 
under the presence of anti-apoptotic and anti-inflammatory fac-
tors; ROCK inhibitor (Y-27632), anti-mouse IL-6, and B18R. Pheno-
type changes of the transfected cells were characterized after the 
last transfection. Results:  Transfection conditions were optimized 
for cell viability and transfection efficiency.  Although the mRNA 
mixture purified from cells had low cytotoxicity, the addition of 
anti-apoptotic and anti-inflammatory factors increased cell viability 
throughout the mRNA transfection process.  By using EGFP signals, 
we found that the transfection efficiency could be maximized 
by transfecting mRNA at 1.25 µg/cm2, repeated twice at 12 hour 
interval. Under these conditions, the levels of mRNA content in the 
transfected cells were similar to those in the cells from which mRNA 
were originally extracted.  Ongoing studies are underway to char-
acterize the phenotypic changes of the transfected cells, including 
morphology, gene expression profiles and the ability to further 
differentiate into osteocyte chondrocyte and adipocyte. Conclu-
sions: This study indicates the potential use of whole transcriptome 
mRNA transfer as a method to induce BMMSC from mouse ESC and 
somatic cells.
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Poster Board Number: T-3052

A NOVEL METHOD OF INDUCING GABAERGIC 
NEURONS THROUGH PDGFRα+ CELLS DERIVED 
FROM MOUSE EMBRYONIC STEM CELLS
Nishikawa, Masaki, Yanagawa, Naomi, Yuri, Shunsuke, Hauser, 
Peter, Jo, Oak D., Yanagawa, Norimoto
Medical and Research Services, David Geffen School of Medicine, Greater 
Los Angeles Veterans Affairs Healthcare System at Sepulveda, University of 
California at Los Angeles, North Hills, CA, USA

Background: Successful derivations of specific neuronal and glial 
cells from embryonic stem cells (ESC) have enormous potential 
for cell therapies and regenerative medicine. However, the low 
efficiency, the complexity of induction methods, and the need 
for purification all represent major obstacles. Takashima et al. 
induced PDGFRα+ cells from mESC through neuroepithelial 
cells, and showed that the PDGFRα+ cells contain embryonic 
mesenchymal stem cells (MSC) (Cell, 2007). In our current study, 
we found that PDGFRα+ cells induced by the same method can 
also serve as a useful source from which to differentiate into 
GABAergic (γ-aminobutyric-acid) neuronal cells. Methods: We 
differentiated mouse ESC (mESC) on collagen IV-coated plates in 
αMEM containing 10% MSC-defined FBS with limited exposure to 
retinoic acid during Days 2-5, and PDGFRα+ cells were sorted on 
Day 9. PDGFRα+ cells were maintained and proliferated in αMEM 
containing 10% MSC-defined FBS and ROCK inhibitor (Y-27632). 
To direct further differentiation, PDGFRα+ cells were cultured for 
up to 12 days in αMEM supplemented with different combinations 
of factors: B27, FBS, VEGF, NaN3, bFGF, PDGF-BB, TSA, EGF, Hepa-
rin, Thrombin, dexamethasone, β-mercaptoethanol, and Y27632. 
Results: After 6 days of induction with B27 (or FBS), VEGF, NaN3, 
bFGF, and Y27632, we detected remarkable expression of GABAer-
gic neuronal markers, such as Dlx2, GAD67, and Pax2 by real time 
RT-PCR, which reached levels comparable to that of the embryonic 
brain. We also observed almost 100% GABA- and GAD67- posi-
tive cells based on immunostaining. Moreover, the differentiation 
ability of PDGFRα+ cells was maintained even after more than 10 
passages and cryopreservation. Conclusions:  This study presents a 
simple and highly efficient method of inducing GABAergic neurons 
in only 6 days.  Together with its ease of maintenance in vitro, 
PDGFRα+ cells derived from mESC thus prove to be a useful source 
from which to induce GABAergic neurons.

Poster Board Number: T-3053

CORRELATING EFFECTS OF GEL 
MICROSTRUCTURAL FEATURES WITH SPECIFIC 
DIFFERENTIATION PATTERNING OF MOUSE 
EMBRYONIC STEM CELLS
Task, Keith, D’Amore, Antonio, Singh, Satish, Jaramillo, Maria, 
Kumta, Prashant, Banerjee, Ipsita
University of Pittsburgh, Pittsburgh, PA, USA

Embryonic stem cells (ESCs) have the potential to be used in many 
applications due to their ability to differentiate into cells of any 
of the three germ layers (ectoderm, endoderm, and mesoderm). 
There are several different routes by which ESCs can be guided to 
differentiate into specific germ layers, including genetic manipula-
tion, chemical cues, and mechanical stimuli. With the latter, it has 
been observed that substrate stiffness plays a significant role in 
governing phenotype specific differentiation. In our previous study 
we investigated the effect of mechanical stiffness of fibrin on ESC 
differentiation. Our results indicated that while ectoderm and me-
soderm germ layers responded weakly to the change in fibrin sub-

strate stiffness in the chosen range (2 - 250KPa), endoderm markers 
were strongly responsive, with softer substrates up-regulating 
endoderm specific markers. Although cells respond differently to 
substrates of varying stiffness, it was also observed that gels with 
the same stiffness but fabricated under different conditions lead 
to different differentiation patterning. Therefore, this macroscopic 
property is perhaps not what the cell truly experiences; modifica-
tion of fabrication conditions changes the gel microstructure, 
which in turn changes the stiffness, and these micro-characteristics 
directly interact with the cells. However, it is not clear what specific 
microstructural features are the most influential in inducing cellular 
differentiation, and how they affect ESC behavior. In the current 
work, we investigate the effect of microstructural features of fibrin 
gels on the differentiation of mouse ESCs. Twelve different fibrin 
gels were fabricated by varying the fibrinogen concentration and 
fibrinogen to thrombin crosslinking ratio. The fibrin gels were used 
to induce ESC differentiation employing both 2D and 3D cultures. 
After the differentiation protocol the ESCs were analyzed for phe-
notypic commitment by performing qRT-PCR for the specific germ 
layer markers. Each of the 12 different fibrin gels was imaged with 
scanning electron microscopy. Microstructural features of each 
of these gels were quantified using an image analysis tool for the 
characterization of fibrous scaffolds. Specific features which were 
characterized include fiber diameter, node density, and pore size, 
and comparison of these attributes along with principal compo-
nent analysis led to a subset of features which vary most across gel 
conditions. These gel microstructural features were then correlated 
with the ESC differentiation patterning using regression analysis. 
The gels are heterogeneous in nature, and therefore a Monte Carlo 
sampling technique on the microstructural features was used for 
regression to account for the variability of the system. Stepwise 
backward elimination regression was used to reduce the correla-
tion model to include only the most influential parameters. These 
results are also compared to the correlation of gel stiffness, deter-
mined by both by rheological measurements and atomic force 
microscopy, to phenotype commitment. This analysis reveals the 
sensitivity of cellular phenotype commitment and differentiation 
patterning to each of the microstructural features. Moreover, such 
information can be used to help guide the design of scaffolds with 
specific properties for tissue engineering applications. 

Poster Board Number: T-3054

POPULATION BASED MODEL OF HUMAN 
EMBRYONIC STEM CELL DIFFERENTIATION 
DURING ENDODERM INDUCTION
Task, Keith, Jaramillo, Maria, Banerjee, Ipsita
University of Pittsburgh, Pittsburgh, PA, USA

Understanding the dynamics of differentiating embryonic stem 
cells (ESC) is essential in the efficient derivation of mature, func-
tional cell types from pluripotent progenitors. Although the theory 
of differentiation to primary germs layers is known, a mechanistic 
understanding of the process is still lacking.In this project we are 
using a population based modeling approach to understand the 
mechanism of endoderm induction in human ESC . Endoderm 
induction is performed under two different conditions: Activin A 
and Activin A supplemented with FGF2 and BMP4. The differentiat-
ing cell population is analyzed each day for proliferation, apoptosis, 
and protein expression. Flow cytometry is used to track the dynam-
ics of expression of two proteins which are indicative of endoderm: 
Sox17 and CXCR4. In order to elucidate the mechanism of differen-
tiation, a stochastic population based mathematical model was de-
veloped based on an earlier model reported for the hematopoietic 
stem cell system.The simulation is initiated with a population of un-
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differentiated cells, wherefrom it evolves in time by assigning each 
cell a propensity to proliferate, apoptose and differentiate using 
certain user defined rules. The propensity of each cell to differenti-
ate is tracked with time, and upon reaching a certain threshold the 
cell is considered committed to a particular lineage. Because it is 
likely that a parameter hyper-space will better describe the experi-
mental data than a single parameter combination, an ensemble pa-
rameter estimation was performed by randomly generating values 
from the hyper-space of the sensitive parameters and taking those 
parameter sets which give errors less than a tolerance threshold. It 
is observed that the simulated dynamics are quite sensitive to the 
mechanism of differentiation prescribed to the model. A compari-
son of the agreement of experimental data with model prediction 
for several competing mechanisms allows identification of the most 
probable mechanism of endoderm specification of hESCs. Twelve 
different plausible mechanisms which might describe the ob-
served dynamics were developed, and this ensemble method was 
performed on each of these mechanisms. For each case, the model 
ensembles of proliferation, apoptosis and differentiation dynamics 
are compared with respective experimental data to determine the 
most probable mechanism. This analysis led to the identification of 
one mechanism which adequately describes the observed dynam-
ics. The results indicate that hESC commitment to endoderm occurs 
through an intermediate mesendoderm germ layer which further 
differentiates into mesoderm and endoderm, and that the prolifera-
tion of specific phenotypes is favored over others. Furthermore, 
our model suggests that CXCR4 is expressed in the mesendoderm 
and endoderm germ layers, but is not expressed in mesoderm.
Comparisons between the two induction conditions indicate that 
supplementing FGF2 and BMP4 to Activin A enhances the kinetics 
of differentiation. The model is validated against a totally different 
set of test data for two different genes which was not used during 
model training, and shows excellent agreement with the experi-
mental dynamics. The population based model used in this study 
represents a valid platform for identifying mechanisms governing 
dynamic biological systems, and can be extended to any system 
of adult stem cells or to later stages of ESC differentiation to more 
mature phenotypes.

Poster Board Number: T-3055

DIFFERENTIATION OF HUMAN PLURIPOTENT 
STEM CELLS TO CD34+ HEMATOPOIETIC 
PROGENITOR CELLS USING STEMDIFF™ 
HEMATOPOIETIC KIT
Antonchuk, Jennifer, Fairey, Mark, Miller, Cindy, Thomas, Terry E., 
Eaves, Allen C., Louis, Sharon A.
STEMCELL Technologies Inc, Vancouver, BC, Canada

Human pluripotent stem cells (hPSCs), including embryonic 
stem cells (hESC) and induced pluripotent stem cells (hiPSC), are 
characterized by their potential to differentiate into any somatic 
cell lineage. A diverse set of multi-step directed differentiation 
protocols have been described to induce differentiation to desired 
cell types, using a variety of media formulations, in either em-
bryoid body (EB)-based or adherent cell-based cultures. We have 
developed a simple and efficient culture system for differentiation 
of hPSCs to hematopoietic progenitor cells. This is an adherent 
cell-based protocol whereby hPSCs are differentiated directly on 
a Matrigel™-coated 2D surface, thereby omitting the EB formation 
stage. Small undifferentiated hPSC aggregates from the H9 hESC 
or WTS4D1 hiPSC lines were seeded onto Matrigel™-coated 6-well 
plates in mTeSR™1 maintenance medium, and cultured for 2 days to 
allow colony attachment and growth. Differentiation was initiated 

(day 0), by replacing the maintenance medium with 3 mL of STEM-
diff™ Hematopoietic Basal Medium supplemented with STEMdiff™ 
Hematopoietic Supplement A. Cells were cultured in this media 
for 4 days to allow mesoderm induction. On day 4, the medium 
was changed to STEMdiff™ Hematopoietic Basal Medium supple-
mented with STEMdiff™ Hematopoietic Supplement B. Cells were 
cultured in this medium for a further 9 days, with complete media 
changes on days 7 and 10. At the end of the 13-day culture period, 
cells were harvested, counted, and fractions of the population 
analyzed by flow cytometry for the hematopoietic markers CD34 
and CD45, or plated in standard hematopoietic colony-forming cell 
(CFC) assays using MethoCult™ H4434. Differentiation of H9 hESCs 
resulted in yields of 1.7 ± 0.5 x 106 cells per well (n=10, all values 
represent mean ± SD), containing 26.0 ± 8.8% CD34+ cells, and 9.5 ± 
6.6% CD34+CD45+ cells. Moreover, the differentiated H9 cell popula-
tion contained 219 ± 165 CFCs per 105 cells (n=9), or approximately 
1 CFC per 450 cells. Similar results were obtained when the STEM-
diff™ Hematopoietic Kit was used on WTS4D1 hiPSCs, with yields of 
2.63 ± 0.6 x 106 cells per well (n=7), containing 29.9 ± 11.1 % CD34+ 
cells, and 6.9 ± 4.0 % CD34+CD45+ cells. The differentiated popula-
tion obtained from WTS4D1 cells contained 126 ± 40 CFCs per 105 
cells or approximately 1 CFC per 788 cells. Overall, the STEMdiff™ 
Hematopoietic Kit is simple to use and highly efficient for produc-
tion of hematopoietic cells and progenitors.

Poster Board Number: T-3056

DIFFERENTIATION OF HUMAN INDUCED 
PLURIPOTENT STEM CELLS TO BEATING 
CARDIOMYOCYTES USING STEMDIFF™ 
CARDIOMYOCYTE KIT
Hilcove, Simon, Antonchuk, Jennifer, Fairey, Mark, Thomas, Terry 
E., Eaves, Allen C., Louis, Sharon A.
STEMCELL Technologies Inc, Vancouver, BC, Canada

Human pluripotent stem cells (hPSCs), including embryonic stem 
cells (hESCs) and induced pluripotent stem cells (hiPSCs) have 
two defining functional characteristics: self-renewal divisions to 
generate pluripotent progeny, and differentiation capacity to any 
somatic lineage. Here we report the development of the STEMdiff™ 
Cardiomyocyte Kit, a defined, serum-free system for the efficient 
differentiation of beating cardiomyocytes from hiPSCs. The system 
utilizes an embryoid body (EB)-based method of differentiation, 
wherein EBs are cultured with a specific series of factors designed 
to mimic in vivo developmental cues driving cardiac specification. 
Using the hiPSC lines WCS-4D1 (provided by Dr. William Stanford, 
Toronto, Canada) and A13700 (Life Technologies), we harvested 
cells from mTeSR™1 cultures, and used AggreWell™400 microwell-
textured plates to form EBs of 1,000 cells each in STEMdiff™ Cardio-
myocyte Basal Medium with a unique Supplement A. STEMdiff™ 
Cardiomyocyte Basal Medium is a novel serum-free and animal 
component-free medium, which is used to maintain EBs in this 
protocol with a series of unique supplements (A through E) used 
sequentially at defined timepoints from day 0 through day 16. The 
EBs were cultured within the AggreWell™400 plates for the entire 
duration of the protocol, and on specific days the culture media 
was changed carefully to minimize disruption of the EBs in the 
microwells. Due to differences in individual cell lines’ responses to 
inductive signals, Supplement B, was first titrated on each cell line 
to determine the optimum amount for maximal cardiac induc-
tion, and that amount was then used for subsequent experiments. 
Using optimized amounts of Supplement B on day 1 and indicated 
amount of Supplements C through E added on days 4, 8, and 12 
respectively for each hiPSC line, beating EBs were observed as early 
as day 12 of differentiation. By day 16 synchronous beating was ob-
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served in 87% ± 9% of WCS-4D1 EBs (n=7) and 92% ± 5% of A13700 
EBs (n=5; values represent mean ± standard deviation). All EBs were 
also harvested from the AggreWell™400, dissociated into single cell 
suspensions using Collagenase II, and analyzed by flow cytometry 
for expression of the intracellular cardiomyocyte marker cardiac 
troponin T (cTnT). Under these conditions, 23 ± 11% (n=5) and 26 ± 
14% (n=3) of WCS-4D1 and A13700 derived cells, respectively, ex-
pressed cTnT. Moreover, EBs could be dissociated and resulting cells 
plated onto Matrigel™ coated dishes where they could be main-
tained as a beating monolayer for at least 60 days. Cardiomyocytes 
replated onto Matrigel™ were also fixed and analyzed by immuno-
cytochemistry for cTnT expression, and displayed a characteristic 
striated staining pattern. Overall, these results demonstrate that 
the STEMDiff™ Cardiomyocyte Kit can be used to efficiently and 
reproducibly form beating cardiomyocytes from hiPSCs maintained 
in mTeSR™1 defined and feeder-independent culture conditions.

Poster Board Number: T-3057

GENERATION AND FUNCTIONAL 
CHARACTERIZATION OF HEPATOCYTES FROM 
HUMAN PARTHENOGENETIC STEM CELLS
Agapova, Larissa, Ostrowska, Alina, Stepniak, Dariusz, Turovets, 
Irina, Janus, Jeffrey, Semechkin, Andrey
International Stem Cell Corporation, Oceanside, CA, USA

Hepatocellular transplantation offers an attractive alternative to or-
thotopic liver transplant, and in vitro cultured pluripotent stem cells 
could become a great source of hepatocytes. Human parthenoge-
netic stem cells (hpSC) possess all advantages of embryonic stem 
cells yet their derivation does not require viable embryo destruc-
tion, and does not pose ethical concerns. In addition, hpSC homo-
zygous for HLA antigens can be obtained relatively easily, provid-
ing a great histocompatibility advantage during implantation. 
Previously, we described a three-dimensional (3D) culture system 
allowing for generation of definitive endoderm at unprecedented 
homogeneity. We demonstrated the usefulness of this system pro-
ducing high purity populations of hepatocyte-like cells. Here were 
optimize, streamline and evaluate our system as a potential source 
of hepatocytes for cell-based liver therapy. .In order to enable 
the adequate testing, and possible future therapetic use, we first 
optimized our culture conditions using larger custom-built culture 
devices with adequately bigger porous membranes, which allowed 
to generate several millions of highly pure hepatocytes in a single 
batch. Careful analysis using flow cytometry, immunostaining and 
PCR confirmed the desired phenotype of the obtained cells, as 
evidenced by enzymatic activity of CYP450, ICG uptake, glycogen 
storing, and demonstrated secretion of hepatic proteins, such as 
AFP, ALB, AAT1, Plasminogen, Factor IX. To gain further insight into 
the functional capabilities of the generated hepatocytes we tested 
them using two animal models. First, we intrasplenicly injected the 
hpSC-derived hepatocytes into SCID mice with acetaminophen-
induced acute liver failure. We observed that our CFSE-labeled cells 
migrated to the liver, integrated into the liver parenchyma, and 
acquired hepatic characteristics. Immunohistochemical analysis 
revealed the presence of the engrafted human, albumin-positive 
cells. Detectable levels of human liver-specific proteins (hAFP, 
hAAT1, hALB) in the serum of injected mice were observed at day 
30 post transplantation. At day 60, hAFP became undetectable, 
while relatively high levels of both hAAT1 and hALB were found 
in the blood. This indicates further differentiation to fully mature 
hepatocytes in their appropriate endogenous environment of the 
host liver. In addition, we have treated juvenile Gunn rats with a 
single intrasplenic injection with hpSC-derived hepatocytes. Over-

all, the inoculation of tested cells revealed stable clinical remission 
of both acute liver failure and chronic metabolic disease in experi-
mental animals. Our work demonstrates that pure hepatocytes can 
be produced from hpSC in reasonable numbers at acceptable cost. 
Personalized immuno-matching, as well as the ability to undergo 
terminal maturation in vivo make these cells an attractive candidate 
for cell-based transplantation in regenerative therapy.

Poster Board Number: T-3058

LINEAGE PRIMING AND CONTROL OF ENDODERM 
DIFFERENTIATION IN HUMAN EMBRYONIC STEM 
CELLS
Hirst, Adam J . T .1, Knowles, Barbara B.1, Andrews, Peter W.2
1Institute of Medical Biology, A*STAR, Singapore, Singapore, 2Centre for Stem 
Cell Biology, University of Sheffield, Sheffield, United Kingdom

Following prolonged culture in vitro human embryonic stem cells 
become more robust and easier to maintain, displaying higher 
cloning efficiencies and reduced population doubling times. This 
phenomenon termed ‘culture-adaptation’ is also closely associated 
with cytogenetic changes including partial or whole chromo-
some duplications and deletions. Interestingly these karyotypic 
abnormalities are similar to those observed in human embryonal 
carcinoma cells suggesting that these cytogenetic aberrations may 
provide a selective advantage over their ‘normal’ diploid coun-
terparts. Recent evidence suggests that ‘culture-adapted’ human 
embryonic stem cells may also be lineage biased when induced to 
spontaneously differentiate via the formation of embryoid bodies. 
The ‘culture-adapted’ cells appeared to be deficient in their ability 
to differentiate towards an endodermal lineage. To investigate this 
further we used a late passage, karyotypically abnormal human 
embryonic stem cell line, which displayed characteristics of ‘culture-
adaptation’ and compared it with its early passage, diploid coun-
terpart. Using whole population and small-scale differentiation 
protocols we found that ‘culture-adapted’ cells have a reduced ca-
pacity to differentiate towards a definitive endoderm lineage when 
compared with their early passage counterpart. This is determined 
by marked decreases in transcript levels of definitive endoderm 
markers such as Sox17 and FoxA2. We also observed reduced levels 
of endoderm markers by immunofluorescene and flow cytometry, 
with the ‘culture-adapted’ cells displaying up to 70% reduction in 
Sox17, FoxA2 and CXCR4 levels when compared with lower pas-
sage, ‘normal’ cells. We are investigating the mechanisms underly-
ing this lineage bias to gain insight into the early lineage decisions 
of differentiating human embryonic stem cells.

Poster Board Number: T-3059

REGULATION PATTERN OF REST IN HUMAN 
INDUCED PLURIPOTENT STEM CELLS 
UNDERGOING NEURAL DIFFERENTIATION
Ansari, Hassan1, Ansari, Hassan2, Ansari, Hassan3, Nemati, 
Shiva2, Kiani, Sahar2, Baharvand, Hossein2, Baharvand, Hossein3, 
Shahhoseini, Maryam1

1Genetics, Royan Institute for Reproductive Biomedicine, ACECR, Tehran, Iran, 
Tehran, Iran, Islamic Republic of, 2Stem Cells and Developmental Biology, Royan 
Institute for Stem Cell Biology and Technology, ACECR, Tehran, Iran, Tehran, Iran, 
Islamic Republic of, 3Developmental Biology, Science and Culture University, 
ACECR, Tehran, Iran, Tehran, Iran, Islamic Republic of

Introduction: The neuronal repressor REST (RE1-silencing transcrip-
tion factor) is expressed at high levels in embryonic stem cells 
(ESCs) with a critical role in self-renewal and pluripotency signaling 
network of these cells. REST is an essential element for brain devel-



ISSCR 10th Annual Meeting www.isscr.org/2012

200

Detailed Program and Abstracts — Thursday, June 14
opment and also neuronal differentiation of ESC in vitro. Although 
REST is a well-known regulatory element in embryonic stem cells, 
but according to our knowledge, it has not been evaluated in neu-
ral differentiation of human induced pluripotent stem cells (hiPSCs) 
and till now. Aims: In this study, we analyzed the expression pattern 
of REST during the stepwise differentiation of human ESCs and 
human iPSCs to neural precursor cells (NPCs) and then to mature 
neural cells (MN). Material and Methods: The quantitative expres-
sion of REST in each step was evaluated by real-time RT PCR and 
the presence of REST was showed by immunofluorescent assay. The 
epigenetic regulation of this pattern was performed by Chroma-
tin Immunopercipitation (ChIP) assay. Results: q-RT PCR analysis 
showed that the expression level of REST decreased significantly 
during differentiation of human pluripotent stem cells (hPSCs) to 
neural precursor cells, and remained stable until neuronal differ-
entiation. Immunofluorescent data revealed the both nuclear and 
cytoplasmic presence of REST in hiPSCs as well as NPCs, while in the 
mature neurons it was only detectable in the cytoplasm. The data 
from the study of selected epigenetic marks was in accordance 
with the gene expression results. Conclusion:. The pattern of REST 
expression during hPSCs neural differentiation in our findings was 
in accordance with one of the previously reported articles. This 
study opens a new window for further experiments in this field for 
gaining an efficient differentiation of neuronal cells.

Poster Board Number: T-3060

HIGH QUALITY RNA ISOLATION AND 
TRANSCRIPTOME PROFILING OF HUMAN CELLS 
PURIFIED BY FACS USING INTRACELLULAR 
MARKERS WITHOUT REPORTERS
Hrvatin, Sinisa
SCRB, Harvard University, Cambridge, MA, USA

Stem cell differentiation and somatic cell reprogramming typically 
give rise to highly heterogeneous cell populations, hampering 
molecular analysis of specific subpopulations. We optimized a 
method to obtain high-quality, global gene expression profiles of 
primary human and hESC-derived cells purified by fluorescence-ac-
tivated cell sorting (FACS) using cytoplasmic markers. A molecular 
signature was obtained from primary human pancreatic beta-cells 
FACS-purified from other endocrine cell types. We compared the 
beta-cell transcriptome to that of insulin-positive cells derived 
from genetically unmodified hESCs. Differences in signaling and 
metabolic pathways suggested directed differentiation culture 
modifications that generated insulin-positive hESC progeny whose 
gene expression more closely resembled mature human β cells. 
This strategy holds broad potential for comparing pure cell popula-
tions from directed differentiation cultures and native human tissue 
without the use of reporters.

Poster Board Number: T-3061

EFFICIENT DERIVATION OF VASCULAR SMOOTH 
MUSCLE CELLS FROM HUMAN EMBRYONIC STEM 
CELLS
Caron, Leslie, Bradley, Cara, Schmidt, Uli
Stem Cell laboratory, GENEA, SYDNEY, Australia

Developing disease-specific cellular models is critical for under-
standing the molecular mechanism of the disease and is expected 
to have a major impact on the development of new therapies and 
regenerative medicine. Several genetic syndromes (such as Marfan 
and Loeys-Dietz Syndromes), congenital vascular diseases and 
hereditary influences are closely associated with vascular smooth 

muscle (vSMCs) dysfunction in the thoracic aorta (Atherosclerosis, 
hypertension, aortic aneurysm). A major challenge in vascular dis-
ease drug development is the identification of model systems that 
accurately recapitulate normal and diseased vascular physiology 
in vitro. Human Embryonic Stem Cells (ES) are pluripotent and can 
differentiate into all the different cell types of the body. Addition-
ally, ES cells are capable of propagating themselves indefinitely. 
Because of their plasticity and unlimited capacity to proliferate, ES 
cells represent a potentially renewable source of vSMCs. We are 
now in the process of deriving hESC lines carrying the chromosom-
al mutations responsible for Marfans and Loeyz-Dietz Syndromes. 
The availability of disease-affected stem cells is the first step to-
wards a vascular disease model. However, the critical next step is to 
differentiate stem cells into vSMCs, the affected cell type. Currently, 
vSMC derivation from human embryonic stem cells (hESCs) usually 
requires serum, the generation of 3D embryoids bodies which does 
not provide a pure population of vSMCs and is not suitable for drug 
development. Therefore, we performed a high-throughput screen-
ing to determine optimal differentiation conditions and establish a 
protocol to efficiently generate vSMCs in vitro. Using our well-
established stem cell differentiation discovery platform (including 
robotics and high-content analysis), we screened a targeted library 
of known regulators of cell differentiation pathways to identify a 
simple and rapid process to produce vSMCs with high efficiency. 
Here, we describe a chemically defined monolayer system in which 
hESCs are initially induced to form cardiovascular progenitors from 
the mesoderm lineage (Isl1+, Nkx2.5+, SSEA1+). This almost pure, 
intermediate population is further differentiated toward SMCs (80% 
SM-MHC+, α-SMA+, Calponin+, Caldesmon and Smoothelin B), 
which displayed contractile ability in response to a vasoconstrictor 
(carbachol). This differentiation approach and our ability to produce 
large amounts of vSMCs from disease-specific hESCs will have 
broad applications in modelling vascular diseases and is therefore a 
significant contribution towards a better understanding of disease 
mechanisms, and it will ultimately to assist in drug discovery and 
the development of effective treatments.
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REGULATION OF TRANSCRIPTIONAL FACTOR 
GATA4 BY MIR-200C IN HUMAN EMBRYONIC STEM 
CELLS
Huang, Hsiao-Ning1, Chen, Shao-Yin1, Hwang, Shiaw-Min2, Lu, 
Jean1

1Genomics Research Center, Academia Sinica, Taipei, Taiwan, 2Bioresource 
Collection and Research Center, Food Industry Research and Development 
Institute, Hsinchu, Taiwan

Human embryonic stem cells (hESCs) can self-renew and differen-
tiate into almost all types of cells of the body. In vitro, hESCs can 
differentiate into embryoid bodies (EBs) that contains three germ 
layers ectoderm, mesoderm, and endoderm. MicroRNAs (miRNAs) 
are small non-coding RNAs that govern key cellular processes. miR-
200 family plays crucial roles in epithelial-mesenchymal transition 
(EMT) in cancer cells. EMT process is important for hESC differen-
tiation. However, no studies have been performed to investigate 
the functional roles of human miR-200 family in hESC renewal and 
differentiation. In this study, we found that miR-200c expression 
is most abundant in undifferentiated hESCs among the miR-200 
family (miR-200a, miR-200b, miR-200c, miR-141, and miR-429). 
Furthermore, miR-200c is enriched in undifferentiated hESCs and 
is downregulated in EBs. The knockdown of miR-200c in hESCs 
caused cell differentiation and induced GATA binding protein 4 
(GATA4) expression. Interestingly, overexpression of miR-200c de-
creased the efficiency of EB formation and repressed the markers of 
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all three lineages (ectoderm, endoderm, and mesoderm). We also 
found that knockdown of GATA4 in hESCs also decreased EB forma-
tion. Of note, miR-200c can directly and specifically target the 3’-un-
translated regions of the GATA4 in a luciferase assay. Furthermore, 
miR-200c-mediated GATA4 expression played an important role in 
hESC proliferation. Knockdown of miR-200c inhibited cell prolif-
eration which can be partially rescued by the blockage of GATA4. 
On the other hand, the overexpression of miR-200c increased the 
expansion of hESCs that can be blocked by the overexpression 
of GATA4. Taken together, miR-200c-mediated GATA4 regulation 
coordinates hESC proliferation and differentiation. In undifferenti-
ated state, the miR-200c expression promotes hESC renewal and 
blocks hESC differentiation. During EB formation, the decreased 
expression of miR-200c is responsible for GATA4 upregulation and 
promotes the commitment to EBs. This findings uncover a new 
mechanism of the undifferentiated and differentiated state of 
hESCs with a focus on the hESC to EB transition.

Poster Board Number: T-3063

MODELING HUMAN GERM LAYER FORMATION 
USING HUMAN PLURIPOTENT STEM CELLS
Chan, David
UCLA, Los Angeles, CA, USA

Human embryonic and induced pluripotent stem cells potentially 
serve as very powerful tools for studying human development. The 
early events of development have been well studied in model or-
ganisms such as sea urchin and mouse, but analogous events in hu-
man are not yet well described at the molecular level, due to both 
technical and ethical issues. Human embryoid bodies (hEBs) are cell 
aggregates generated from hPSCs. Human EBs have the potential 
to differentiate into all three germ layers and have been suggested 
as a possible model for human development. We have character-
ized the early stages of hEB differentiation and screened for various 
markers of germ layer formation. We have devised a method for 
labeling and purifying a population that appears to mimic the first 
epithelial-to-mesenchymal transition in the human embryo and 
that shows characteristics of the early mesendoderm. We have 
isolated and characterized this population in order to uncover 
novel germ layer determinants and understand the molecular basis 
for germ layer formation. We are currently examining the potential 
of this mesendodermal population to not only model human de-
velopment but also to develop novel methods for the generation of 
high purity mesendodermal cell types from hPSCs.

Poster Board Number: T-3064

THE GENERATION OF LUNG PROGENITORS FROM 
HUMAN ES CELLS
Huang, Sarah Xuelian1, Green, Michael D.2, Mumau, Melanie1, 
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Directed differentiation of human embryonic stem (hES) cells and 
induced pluripotent stem (hiPS) cells into midgut and hindgut 
endoderm derivatives has been successfully established. The 
generation of anterior foregut lineages (i.e. trachea, lung and 
pharyngeal organs) proved more challenging, however. Previ-
ously, we showed that dual inhibition of transforming growth 

factor (TGF)-β and bone morphogenic protein (BMP) signaling in 
definitive endoderm resulted in a highly enriched population of 
anterior forgut endoderm (AFE) cells. By mimicking in vivo sequen-
tial lineage specification, we ventralized the AFE and specified a 
fraction of the cells into FOXA2+Nkx2.1+PAX8- early lung progeni-
tors. Here, we further pursued the differentiation of cells of the 
respiratory system. By modifying the anteriorization protocol, we 
increased the efficiency of FOXA2+NKX2.1+PAX8- cell generation 
at day 15 from 37% to approximately 60%. Our data suggest that 
at this early point in differentiation, AFE cells are prespecified to a 
subsequent lung, as opposed to pharyngeal fate ten days later. We 
next devised conditions that specify proximal vs. distal fates. By day 
23, cultures from both proximal and distal conditions consisted of 
highly structured dense epithelial colonies. 70~100% of the cells 
were FOXA2+NKX2.1+. Under proximal conditions, 90~100% of the 
cells were SOX2+. Cells at the periphery and discrete cells within 
the colony expressed p63, a marker of airway basal cells. Continued 
culture with addition of maturation components yielded clusters of 
CC10+ Clara cells, mucin5AC+ goblet cells or mucin2+ cells at d35 
within these colonies. Mucin5AC+ cells formed tubular structures. 
Linear structures composed of acetylated-α tubulin+ ciliated cells 
occurred at the edge of the colonies. Cultures in matrigel yielded 
spherical structures lined by p63+ cells that are consistent with 
tracheospheres obtained from adult tracheal basal cells. Day 35 
cultures from ‘distal’ conditions were also able to differentiate into 
CC10+, mucin5AC+ or mucin2+ airway lineages. Although distal 
alveolar epithelial (AE) markers such as SPB and mucin 1 could 
be detected in the cultures, distal conditions need to be further 
optimized to block the proximal fates and enrich type I and type 
II alveolar epithelial cells. Importantly, after seeding onto slices of 
decellularized lung matrices, the cells lined up along the matrix. 
Further differentiation and spatial organization of the cells in this 
model is currently investigated. We conclude that we achieved, for 
the first time, highly efficient differentiation of hES cells into most 
lineages of respiratory cells with minimal contamination from other 
lineages. Importantly, this strategy does not require enrichment of 
cells committed to a respiratory fate based on reporter gene ex-
pression. This work is a major step towards regenerative medicine 
for lung disease using decellularized human lung matrices seeded 
with hiPS-derived respiratory cell populations.

Poster Board Number: T-3065

DIRECTED DIFFERENTIATION OF HUMAN 
PLURIPOTENT STEM CELLS TO HOMOGENEOUS 
MULTIPOTENT NEURAL PROGENITORS
Chu, Vi T ., Chen, Christine, Asbrock, Nick
EMD Millipore Corporation, Temecula, CA, USA

Numerous protocols have been published on directing pluripo-
tent or multipotent stem cells to the neuroectodermal lineages. 
Most of these reports demonstrate the propensity of the cells 
toward a single neural lineage, either primarily neuronal or glial, 
but not both. We sought to capture a homogeneous population of 
multipotent NPCs derived from human ES/iPS cells. As a function of 
homogeneity, the majority of the starting NPC population should 
in response to appropriate inductive signals, be directed towards 
specific cell lineages. For example, in response to neuronal induc-
tive signals, a majority of NPCs should be directed to βIII-tubulin 
positive neurons. Similarly in response to glial inductive signals, the 
same starting multipotent neural progenitors should now give rise 
to mostly glial cells. Using a cocktail of three small molecules that 
inhibited TGFβ, BMP and GSK3β signaling pathways, human ES/
iPS cells could be efficiently differentiated in 7 days to multipotent 
NPCs that expressed 70% Pax6 positive cells. The protocol was able 
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to accommodate variable initial cell densities and was applicable 
for both ES and iPS cells cultured on either feeder or feeder-free 
based culture systems. To demonstrate multipotency, NPCs were 
differentiated into either predominantly neurons or oligodendro-
cytes. Under neuronal differentiation conditions, approximately 
90% of NPCs expressed neuronal markers, βIII-tubulin and MAP2 
after 9 days. Alternatively NPCs could be directed toward primar-
ily oligoglial lineages (>50% PDGFRα and GalC) after 14 days of 
oligodendrocyte differentiation. These results suggest that we 
have captured a homogeneous population of multipotent NPCs. 
Homogeneous multipotent NPCs are an effective tool in which to 
apply existing knowledge to pattern neural cells toward anterior, 
posterior and mid-brain fates for region specific differentiation.
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EFFICIENT MYOGENIC COMMITMENT OF HESC-
DERIVED CELLS ON THE BIOMIMETIC SUBSTRATE 
REPLICATING MYOBLAST TOPOGRAPHY
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Recent development in stem cell technology has demonstrated 
human embryonic stem cells (hESCs) and induced pluripotent 
stem cells (iPSCs) as possible cells for cell-based therapy and 
studies of particular differentiation program. However, spontane-
ous and heterogeneous differentiation of these cells may limit 
the potential use. Here, we describe the efficient generation of 
mesenchymal cell population from both hESCs and iPSCs having 
non-turmoigenic potentianl and their commitment into myoblast. 
In skeletal development, increased cell-cell contact plays critical 
initial steps for myogenic commitment. We demonstrate that iPSCs 
and hESCs-derived cells can undergo efficient myogenic commit-
ment by topographical cues present in their environment. We have 
created substrates from biomimetic materials that can replicate 
the mico- and nanoscale topography of fully differentiated skeletal 
myoblast. When hESCs and iPSCs-derived mesenchymal cells were 
cultured on biomimetic pattern, mesenchymal cells followed the 
underying myoblast pattern. Furthermore, gene expression and cell 
fusion index showed enhanced myogenic commitment on these 
substrates. These results demonstrate that myogenic potential of 
hESCs and iPSCs-derived cells are highly dependent on the micro- 
and nanoscale topographical cues provide by skeletal myoblast

Poster Board Number: T-3067

NOVEL COMBINATORIAL APPROACHES TO 
DIFFERENTIATION OF HUMAN EMBRYONIC STEM 
CELLS TO HEPATIC-LIKE CELLS .
Czysz, Kat A .1, Thomas, Nick2, Minger, Stephen3

1within King’s: Wolfson Centre for Age-Related Diseases, King’s College London 
// GE Healthcare Life Sciences, Cardiff, London, United Kingdom, 2GE Healthcare 
Life Sciences, Cardiff, United Kingdom, 3GE Healthcare Life Sciences Cardiff, 
Cardiff, United Kingdom

Hepatocytes derived from human embryonic stem cells (HESC) 
have significant potential to provide an unlimited source of cells for 
evaluation of drug metabolism and toxicity, and for regenerative 
medicine. To realise this potential an efficient and robust protocol 
that approximates natural hepatocyte development is required. 
This project aims to systematically specify and optimise such a 
protocol using novel combinations of small molecules and growth 

factors. HESC are directed towards hepatocytes in a stage-specific 
and time-dependent manner. HESC cultured in monolayers are first 
exposed to Activin A and varying combinations of small molecules 
to initiate and direct differentiation towards definitive endoderm. 
To initiate gene expression leading to hepatoblast formation cells 
are treated with a combination of growth factors that are released 
during embryogenesis, supplemented with additional factors 
that further enhance this process. Combinations of cytokines and 
growth factors, including OSM and HGF, together with glucocor-
ticoids and insulin, are used at certain time points and specific 
concentrations to prime the cells to form hepatic-like cells. Finally 
a range of defined culture conditions are used in order to create 
niche conditions stimulating further hepatic maturation. We have 
found that inclusion of certain small molecules at various time 
points of differentiation has a significantly beneficial impact on 
generation of hepatic-like cells. The identity of these cells has been 
confirmed by the analysis of hepatocyte-specific markers including 
Albumin and ASGR1 using flow cytometry, quantitative RT-PCR and 
immunocytochemistry and ELISA. Results from this work will be 
presented to highlight the differences between standard and small 
molecule-enhanced protocols for differentiation and maturation of 
HESC derived hepatocytes.

Poster Board Number: T-3068

RAPID AND EASY MONOLAYER NEURAL 
DIFFERENTIATION OF HUMAN ES CELLS
Ishihara, Yasuharu, Okada, Yohei, Koakutsu, Misato, Okano, 
Hideyuki
School of Medicine, Keio University, Tokyo, Japan

Human embryonic stem cells (hESCs) and human induced 
pluripotent stem cells (hiPSCs) have the potential to differentiate 
into various cell types including neural cells.Recently, hESC- and 
hiPSC-derived neural cells have been expected to be applied not 
only to regenerative medicine, but also to studying pathophysiol-
ogy of neurological diseases and human neural development as 
an in vitro model. However, previously established neural differen-
tiation methods for human pluripotent stem cells, including our 
own method, take long time to derive neural cells in vitro. More-
over, because of its length of time, it has been difficult to analyze 
functional properties of hES cell-derived neural cells by transient 
overexpression or knockdown of specific target genes. Thus, in the 
present study, we developed a rapid and highly efficient monolayer 
neural differentiation system, with high transfection efficiency. 
Because our neural induction method needs to be simple and 
easy to handle, we optimized culture medium, culture period, and 
differentiation substrates for neural induction, and established a 
monolayer culture system which requires only several-times of cul-
ture medium change during wholeperiod of the neural induction. 
Finally, by using our monolayer neural induction method, hESCs 
could rapidly differentiate into SOX1-positive neural progenitors 
only in 6 days, and into βIII-tubulin-positive post-mitotic neurons 
only in 16 days. In addition, by transfecting a siRNA against a 
neural specofic gene SOX1at the beginning of neural induction, 
we confirmed high knockdown efficiency at day 3 and day 6 after 
transfection.Currently, by using this system, we are screening candi-
date genes, which may be involved in human neural development, 
identified based on global gene expression analysis of several lines 
of hESCs and hiPSCs.
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HUMAN EMBRYONIC STEM CELL 
DIFFERENTIATION IS CHARACTERIZED BY 
PROMOTER SWITCHING IN GENES CODING FOR 
TRANSCRIPTION FACTORS
Dimont, Emmanuel1, Sompallae, Ramakrishna1, Hofmann, 
Oliver2, Kawaji, Hideya3, FANTOM5, Consortium3, Forrest, Alistair3, 
Hayashizaki, Yoshihide3, Swoboda, Rolf4, Herlyn, Meenhard4, Hide, 
Winston1

1Biostatistics, Harvard School of Public Health, Boston, MA, USA, 2Bioinformatics 
Core, Harvard School of Public Health, Boston, MA, USA, 3RIKEN Omics Science 
Center, Yokohama, Japan, 4Wistar Institute, Philadelphia, PA, USA

Transcription initiation is a key component of gene regulation. 
Insight into promoter regulation and choice of transcription start 
sites (TSS) in differentiation using cap analysis gene expression 
(CAGE) gives high resolution alternate initiation patterns during 
developmental events and cellular reprogramming. Developmental 
TSS switching implies promoter utilization changes or ‘switches’ 
from one to another during differentiation which provides us with 
insight into: a) lineage specific regulatory events, b) alterations in 
the form of the final transcript, c) changes in TF utilization and bind-
ing, and thus associated changes in regulatory networks directing 
cell differentiation. Unprecedented resolution of exact TSS choice 
provides precise locations for upstream regions and thus yields 
high-fidelity models of transcription factor (TF) binding events 
using motif prediction. Further, a genome-wide, multi-expression-
state TF binding prediction can be performed across promoters 
in-silico complementing ChIP-Seq approaches, which may be used 
for independent validation. We have developed SwitchEngine, 
a statistical algorithm for detecting TSS switching in CAGE time-
course data. It robustly detects switching events that have been 
manually validated. In this study we present a 41-day time-course 
experiment in which H9 embryonic stem cells were differentiated 
to melanocytes. SwitchEngine detected statistically significant 
promoter switching events in 439 genes in the most differentiated 
state as compared to the original embryonic stem cells (p-value 
< 0.05). These show a significant enrichment for transcription 
factors and other regulatory elements when analyzed using the 
Database for Annotation, Visualization and Integrated Discovery 
(DAVID) (Benjamini-adjusted p-value < 0.001). Of all genes in which 
switching was detected, 22.5% of them belong to the “regulation 
of transcription” GO category, implying that TSS switching plays an 
important part in TFs’ role in driving differentiation.

Poster Board Number: T-3070

SMALL MOLECULE-BASED SELECTIVE 
ENRICHMENT OF CARDIOMYOCYTES FROM 
HUMAN ESC AND IPS CELLS
Jara Avaca, Monica1, Kempf, Henning1, Malan, Daniela2, Sasse, 
Philipp2, Fleischmann, Bernd2, Paleček, Jiří3, Dräger, Gerald3, 
Kirschning, Andreas3, Zweigerdt, Robert1, Martin, Ulrich1

1LEBAO, Medical School Hannover, Hannover, Germany, 2Institute of Physiology 
I, Life and Brain Center, University of Bonn, Bonn, Germany, 3Institute of Organic 
Chemistry, Leibniz University Hannover, Hannover, Germany

Purpose: Pluripotent stem cell (PSC)-derived cardiomyocytes 
(CMs) have a great potential for cardiac replacement therapies, in 
vitro tissue engineering and more reliable safety pharmacology 
assays. These applications require generation of highly purified, 
well characterized CMs depleted of other cell types. We and others 
have previously described genetic methods for lineage enrichment 
resulting in essentially pure CMs. These methods, however, rely on 

the genetic manipulation of PSC and the expression of reporter 
genes which has a number of limitations, particular for therapeutic 
applications. CM-enrichment based on a lineage-restricted surface 
marker has also been published, but cell recovery and vitality 
subsequent to cell sorting procedures such as MACS or FACS is 
usually low. To overcome above issues we have investigated small 
molecule-based strategies for CM enrichment from human PSCs. 
Methods: Human ESCs and iPSCs were differentiated by 2 estab-
lished, independent methods both requiring ESC aggregation into 
embryoid bodies (EBs). A small-throughput 6well-based screening 
platform was established to test small-molecule candidates, opti-
mize compound concentration(s) and timing of supplementation. 
Differentiation efficiency and CM purity was analyzed by flow cy-
tometry, immunofluorescence analysis and qRT-PCR; electrophysi-
ological assessment was further applied for CM characterization. 
Furthermore, general proliferative and/or toxic influence of applied 
small molecules on undifferentiated human PSC was assessed by 
cell cycle analysis and proliferation assay. Results: We have identi-
fied a class of molecules enabling efficient enrichment of CMs from 
other lineages. Protocol optimization allowed enrichment of at 
least 80% CM purity. Besides generally supporting CMs enrichment, 
gene expression and electrophysiological analysis further sug-
gested a potential selection of CMs with an atrial/pacemaker-like 
phenotype in response to small molecule treatment. The method 
is robust, was successfully applied to several human PSC lines and 
was compatible with 2 independent differentiation protocols. 
Currently, potential mechanisms underlying the observed selectiv-
ity are under investigation. Conclusion: To our knowledge this is 
the first report of small molecule-based enrichment of CMs from 
human ESC and iPS cells. The adaptation of the method to larger 
scale CMs production as a next step might provide sufficient cells 
for their envisioned applications. The technology might not only 
be utilized for CMs purification and production. Ongoing investiga-
tions of the underlying mechanisms will also shed new light on 
early steps of human cardiomyocyte differentiation, cell survival, 
proliferation and cell physiology.

Poster Board Number: T-3071

STEPWISE INTERVENTION FOR PROMOTED 
HEMATOPOIETIC DIFFERENTIATION FROM 
HUMAN PLURIPOTENT STEM CELLS
Endo, Hiroshi1, Takayama, Naoya2, Koike, Tomo2, Nakauchi, 
Hitomitsu1, Eto, Koji2

1Laboratory of Stem Cell Therapy, Center for Stem Cell Biology and Regenerative 
Medicine, The University of Tokyo, Tokyo, Japan, 2Clinical Application 
Department, Center for iPS Cell Research and Application, Kyoto University, 
Kyoto, Japan

Hematopoietic systems in mouse models have been well character-
ized based on the defined cell surface markers present on fetal and 
adult hematopoietic stem cells (HSCs) and their blood derivatives. 
In humans, by contrast, hematopoietic ontogeny and the subse-
quent hierarchy have not been determined. Human pluripotent 
stem cells (ES cells, ESCs and iPS cells, iPSCs) are embryo-type cells 
and a promising cell source for studying the ontogeny of blood 
cells within a differentiation system. We previously established an 
in vitro co-culture method using C3H10T1/2 mesenchymal stromal 
cells, whereby vascular endothelial growth factor (VEGF) promotes 
the appearance of CD34+ hematopoietic progenitor cells (HPCs) 
from human ESCs or iPSCs (Takayama et al., Blood, 2008; Takayama 
et al., J Exp Med, 2010). Here we demonstrate that optimized 
in vitro hematopoietic differentiation system can be divided 
into specific developmental stages that include CD56+CD326- 
mesodermal progenitors during the early-phase (days 0-4), 
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CD34+CD56+CD90+CD105+CD43-KDR- hemangioblasts during 
the mid-phase (days 5-7), and CD43+ hematopoietic and KDR+ 
endothelial cells during the late-phase (days 8-10). Using these 
markers as indicators, we attempted interventions in each phase 
and found novel factors towards efficient hematopoiesis. During 
mid-phase, application of basic fibroblast growth factor (bFGF, 10 
ng/ml) under 1% O2 significantly increased numbers of CD43+ 
cells by 5-fold, as compared to cells without bFGF under 21% O2. 
Administration of a MYC inhibitor (50 μM) to cells during the early-
phase, and tumor growth factor beta (TGF-beta) receptor inhibitor 
(SB431542, 10 μM) during mid-phase, also stimulated generation 
of CD34+CD43+ HPCs (1.5-fold and 3-fold in increase respectively). 
Notably, although this protocol resulted in a prominent yield of me-
sodermal progenitors during the early phase and of HPCs during 
the late phase (which were 50% and 10% of all derivatives from hu-
man iPSCs, respectively), this signaling manipulation had the oppo-
site effect at other stages. For example, bFGF or TGFbeta receptor 
inhibition significantly depressed HPCs during the early-phase. Our 
co-culture system did not require factors known to affect ex vivo 
human CD34+ HSC / HPC expansion from cord blood cells, which 
contain stem cell factor, thrombopoietin, FMS-like tyrosine kinase 
3 ligand, erythropoietin, interleukin (IL)-3 and IL-6. Comparing be-
tween with and without MYC inhibitor in early phase, MYC inhibitor 
gave rise to higher potential on the creation of hematopoietic cells 
in late-phase. Our novel culture protocol implicates new players in 
the stepwise development from a pluripotent state to blood cell 
generation. These players appear to be governed by circumstances 
resembling a developmental niche with lower oxygen conditions.

Poster Board Number: T-3072

EPIGENETIC REGULATION OF STEM CELL 
FATE: ELUCIDATING THE ROLE OF HISTONE 
MODIFICATIONS AND DNA METHYLATION 
DURING THE GENERATION OF PANCREATIC 
LINEAGES FROM HUMAN EMBRYONIC STEM 
CELLS
Jensen, Jesper Due1, Cloos, Paul2, Døhn, Ulrik1, Helin, Kristian2, 
Hansson, Mattias1

1Department of Stem Cell Biology, Hagedorn Research Institute, Gentofte, 
Denmark, 2Biotech Research and Innovation Centre (BRIC), Copenhagen, 
Denmark

Embryonic stem (ES) cells represent a potential novel source of 
insulin producing β-like cells for treatment of type 1 diabetes mel-
litus. When ES cells are differentiated, key genes controlling cellular 
fate are up- or down-regulated on the transcriptional level via dif-
ferent epigenetic mechanisms, including DNA methylation, miRNA 
silencing and chromatin remodelling by histone modifications. 
Understanding these mechanisms is pivotal for the development 
of novel differentiation protocols to generate β-cells from human 
ES cells. In this project we focus on the role of DNA methylation as 
well as histone methylation and acetylation in the differentiation of 
human ES cells towards pancreatic progenitors. This will be done by 
lentiviral-mediated knock down/overexpression studies using short 
hairpin RNA (shRNA) libraries against a broad spectrum of DNA 
methyltransferases, histone methyltransansferases/demethylases 
and histone acetyltransferases/deacetylases. Using a quantitative 
RT-PCR (qPCR) array, we observed that the expression of several 
epigenetic modifiers is changed during the generation of defini-
tive endoderm from ES cells, indicating a differentiation induced 
change in the epigenetic landscape. The expression pattern and 
function of these enzymes will be mapped using methylated DNA 
immunoprecipitation (MeDIP), chromatin immunoprecipitation 

with sequencing (ChIP-Seq), qPCR and western blotting. During the 
knock down/overexpression studies, the cellular fate of the ES cells 
will be monitored using qPCR and quantitative immunocytochem-
istry (qICC). With this knowledge we hope to elucidate some of the 
epigenetic mechanisms regulating the cellular fate of ES cells, and 
use this to improve the strategies used to guide the differentiation 
of human ES cells towards pancreatic progenitors.

Poster Board Number: T-3073

OLIGODENDROCYTE AND MOTONEURON 
PROGENITORS DERIVED FROM HESC PROMOTE 
ASTROGLIOGENESIS FOLLOWING COMPLETE 
SPINAL CORD TRANSECTION THROUGH NOTCH 
AND JAK/STAT SIGNALING
Erceg, Slaven1, Lukovic, Dunja2, Sanchez, Irena2, Valdés Sanchez, 
Lourdes2, Garita Hernández, Marcela2, Diaz-Corrales, Francisco2, 
Stojkovic, Miodrag3, Bhattacharya, Shomi S.2
1CABIMER, Medical Genome Project, Seville, Spain, 2CABIMER, Seville, Spain, 
3SPEBO MEDICAL, LEskovac, Serbia

Spinal cord injury (SCI) results in neural loss and consequently mo-
tor and sensory deficit below the injury. Neural progenitors derived 
from hESC and iPS cells neural induces locomotor improvement fol-
lowing their transplantation into the animal models of SCI, but little 
is known about the effects and the underlying mechanism of these 
grafted cells on local tissue and endogenous neural stem cells. 
Recently, we have reported the regenerative effects and significant 
improvement of locomotor function in complete transection rat 
model of SCI following transplantation of oligodendrocyte progeni-
tors cells (OPC) and motoneuron progenitors (MP) derived from 
hESC. In the present study, we further analyzed the underlying cell 
and tissue mechanisms of functional recovery after cell transplanta-
tion of OPC and MP hypothesized that beneficial effect is mediated 
by regenerative signalling pathways activated in the host tissue by 
transplanted cells. Here we show that transplantation of hESC-
derived OPC and MP promote astrogliosis, thorough activation 
of jagged1-dependent Notch and Jak/STAT signalling supporting 
axonal survival.

Poster Board Number: T-3074

THREE-DIMENSIONAL SCAFFOLDING FOR 
LINEAGE SPECIFICATION OF HUMAN EMBRYONIC 
STEM CELLS
Jin, Sha, Wang, Weiwei, Ye, Kaiming
Biomedical Engineering Program, University of Arkansas, Fayetteville, AR, USA

Generation of pancreatic insulin-producing cells from human 
embryonic stem cells (hESCs) has arisen as one of the attractive 
cell-based therapies for diabetes treatment. Previously, we have 
demonstrated that a three-dimensional (3D) scaffold culture sys-
tem can advance insulin secreting β-cell differentiation of mouse 
embryonic stem cells. In this study, we revealed that 3D scaffolding 
can significantly promote hESCs pancreatic lineages as well. A fine 
porous fibrillar network structure of collagen scaffold fabricated 
for pancreatic differentiation of hESCs was observed using SEM 
graphic analysis. The definitive endoderm (DE) differentiation is the 
first step and also the most critical step of hESC pancreatic differ-
entiation. We observed a 5.5 fold increase in DE differentiation ef-
ficiency when hESCs were exposed to physiological cues provided 
by a 3D scaffold designed for hESC DE differentiation. Interestingly, 
blending distinct ECMs to the scaffold shows remarkable impact 
on hESC lineage specification. It was found that the expression 
of Sox17, Foxa2, and CXCR4, three DE marker genes increased 79 
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folds when hESCs were differentiated in ECM-blended scaffolds. 
Immunofluoresence staining revealed a high level expression of DE 
marker proteins in these differentiated cells within 3D scaffolds. No 
significant cell apoptosis was observed under 3D environments. In 
particular, SEM imaging revealed abundant cell-cell and cell-matrix 
interactions in these cells within scaffolds. These results suggested 
that niches offered by a 3D scaffold play key roles in regulating 
pancreatic lineage specification of hESCs. Further efforts along 
this direction will lead to the development of an efficient hESC dif-
ferentiation technology for producing mature β cells for cell-based 
diabetes therapy.

Poster Board Number: T-3075

ENHANCING THE DIFFERENTIATION EFFICIENCY 
OF HUMAN EMBRYONIC STEM CELLS 
TOWARDS CARDIOMYOCYTES BY ISL1 PROTEIN 
TRANSDUCTION
fonoudi, hananeh1, Yeganeh, Meghdad2, Alikhani, Mehdi2, 
Rassouli, Hassan2, Ghazizadeh, Zaniar1, Baharvand, Hossein1, 
Hosseini Salekdeh, Ghasem2, Aghdami, Nasser3

1Department of Stem Cells and Developmental Biology, Cell Science Research 
Center, Royan Institute for Stem Cell Biology and Technology, Tehran, Iran, 
Islamic Republic of, 2Department of Systems Biology, Cell Science Research 
Center, Royan Institute for Stem Cell Biology and Technology, Tehran, Iran, 
Islamic Republic of, 3Department of Regenerative Medicine, Cell Science 
Research Center, Royan Institute for Stem Cell Biology and Technology, Tehran, 
Iran, Islamic Republic of

Human embryonic stem cells (hESCs) have the potential to provide 
an unlimited source of cardiomyocytes that offers a precious tool 
for drug discovery and regenerative medicine. However, this ap-
plication is limited due to insufficient efficiency of differentiation 
protocols. Several studies have shown that by over expression of 
cardiac transcription factors such as ISL1 the differentiation ef-
ficiency can be improved but genetically manipulation of hESCs is 
difficult and differentiated cells are not safe enough to be applied 
in cell therapy. To overcome these problems, we investigated the 
effect of direct introduction of ISL1 recombinant protein, as an 
alternative of genetic manipulation, in to the cells. Here we present 
an efficient protocol for differentiation of hESCs in suspension by 
direct introduction of a LIM homeodomain transcription factor, 
Islet1 (ISL1) recombinant protein into the cells. To this end, ISL1 ORF 
was cloned into the pENTR-D/TOPO Gate way entry vector. The ISL1 
sequence from pENTER D-TOPO/ISL1 entry clone was transferred 
into the pDest17 Gateway and transformed to E-coli strain BL21 
(DE3) by heat shock method. The sequence of ISL1 was verified 
by DNA sequencing. Recombinant fusion protein expression was 
then induced by the addition of Isopropyl-d-thiogalactopyranoside 
(IPTG). The expressed His6-TAT- ISL1 fusion proteins (rISL1) were 
purified by immobilized metal affinity chromatography (IMAC). The 
purified protein was analyzed by SDS-PAGE and Matrix-assisted la-
ser desorption/ionization-tandem time of flight mass spectrometry 
(MALDI TOF/TOF MS). Interaction of the rISL1 protein with DNA was 
confirmed using gel shift assay, then the penetration of the protein 
into the hESCs was checked using immunostaining with both anti 
ISL1 and TAT antibodies. After protein expression and testing its 
functionality, the recombinant protein was applied for differentia-
tion into cardiac cells. To find the best time of protein addition 
during differentiation, qRT-PCR was performed in every day of the 
first 15 days after differentiation induction. Differentiation was per-
formed by addition of Activin A 100ng/ml for one day followed by 
4 days treatment by BMP4 10ng/ml in RPMI medium containing 2% 
B27. Our data showed that ISL1 is expressed during day 2-8 after 
differentiation initiation. After that to find the optimum concentra-

tion of rISL1, cells were treated by different concentration of the 
protein (0, 10, 20, 30 and 40 μg/ml). We found the highest beating 
aggregates were derived by continuous treatment of hESCs by 40 
µg/ml rISL1 protein during day 2-8 after differentiation initiation 
and by this method more than 70% of the colonies could beat. The 
treatment resulted in up to 3 folds increase in the number of beat-
ing areas; In addition, the number of cells which expressed cardiac 
specific markers (cTNT, CONEXIN 43, ACTININ, and GATA4) was 
doubled. This protocol was reproducible for another hESC line and 
caused increasing in the number of beating areas and expression 
of cardiac genes. In comparison with other current protocols for 
differentiation of hESCs into cardiomyocytes, our study presents a 
new efficient, safe, and reproducible procedure for cardiomyocytes 
differentiation. Our results will pave the way for scaled up and con-
trolled differentiation of hESCs needed for biomedical applications 
in a bioreactor culture system.

Poster Board Number: T-3076

ESTABLISHMENT OF EPIGENETIC REGULATORY 
MECHANISM OF HEPATOCYTE DIFFERENTIATION 
USING HUMAN EMBRYONIC STEM CELLS .
Jo, Eun Hee, Go, Gyu yun, Ha, Hye-Yeong, Yoon, Jeongsook, Koo, 
Soo Kyung, Jung, Ji-Won
KNIH, Chungcheonbuk-do, Korea, Republic of

Human hepatocyte is essential tools for discovering new drugs and 
drug metabolism research. However, it is not easy to obtain fresh 
primary hepatocyte in a stable manner and culture for research use. 
There are a number of reports for hepatocyte differentiation using 
human stem/progenitor cells. Recently embryonic stem cells have 
been reported to efficiently differentiate into hepatocyte. However, 
there are few reports regarding the specific markers and their regu-
lation applicable for purification of hepatocyte progenitors and 
their progenies. We focused on elucidating epigenetic regulatory 
mechanisms for markers highly expressed during the hepatocyte 
differentiation of human embryonic stem cells such as SOX17 and 
alpha-fetoprotein. In order to differentiate human embryonic stem 
cells into hepatocyte, we adopted a step-wise differentiation proto-
col consisted with initiation, differentiation and maturation. We an-
alyzed histone acetylation and methylation profiles and DNA meth-
ylation status of SOX17 and alpha-fetoprotein at initiation(definitive 
endoderm) and hepatic differentiation(hepatocyte progenitor) 
steps. These results might be used for establishing regulatory 
networks for hepatocyte lineage marker expression and further 
utilized for discovering new hepatocyte(progenitor) markers.

Poster Board Number: T-3077

EFFICIENT DIFFERENTIATION OF HUMAN 
PLURIPOTENT STEM CELLS INTO PERICYTES
Freund, Christian, Orlova, Valeria, Salvatori, Daniela, Maas, Saskia, 
Dambrot, Cheryl, ten Dijke, Peter, Mummery, Christine
Leiden University Medical Centre, Leiden, Netherlands

In capillaries and other microvessels endothelial cells (ECs) are 
covered by a subtype of perivascular cells termed pericytes. Peri-
cytes are critical regulators of vessel stability: disruption of normal 
EC-pericyte interaction in diseases such as hereditary hemorrhagic 
telangiectasia (HHT) leads to thinwalled dilated vessels which are 
the cause of recurrent bleedings. In addition pericytes share fea-
tures of multipotent mesenchymal stem cells (MSCs) and can give 
rise to osteocytes, chondrocytes and adipocytes in vitro. Induced 
pluripotent stem cells (iPSCs) derived from patients with genetic 
diseases are promising tools to study mechanisms of disease and 
for drug and toxicology testing. We have derived multiple hu-
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man iPSC lines from control subjects as well as from HHT patients. 
Human iPSCs were generated by retroviral overexpression of the 
four Yamanka factors. Undifferentiated iPSCs on matrigel/mTESR 
medium expressed a set of typical markers of PSCs (OCT3/4, 
Nanog, TRA-1-81) and were able to differentiate into derivatives of 
the three germ layers in vitro. A prerequisite for the applications 
mentioned above is the successful derivation of the desired cell 
type, in particularly pericytes/vSMCs. We developed an efficient 
protocol for derivation of pericytes from hPSCs grown as colonies 
on matrigel/mTESR medium. To induce mesodermal differentiation 
embryoid bodies (EBs) were generated in low attachment plates 
in the presence of serum and VEGF and subsequently plated on 
gelatin in the presence of VEGF and the ALK4/ALK5/ALK7 inhibitor 
SB-431542. SB significantly increased the total yield of cells in the 
differentiating culture. Characterization of differentiating EBs at 
day 12 resulted in high percentages of CD146+ mesenchymal cells 
(>50% for multiple hPSC lines tested). Additional characterization 
revealed expression of known markers of MSCs (CD73, CD105) and 
perivascular cells (NG2, PDGFRβ). Pericytes were partially posi-
tive for smooth muscle actin but lacked expression of contractile 
smooth muscle cell proteins (smooth muscle myosin heavy chain 
and calponin). Culture of CD146+ cells on collagen IV-coated plates 
in MSC culture media (MEM-10FBS) resulted in the generation of a 
homogeneous pericyte population which could be expanded for 
15-20 passages. Interestingly, supplementation with FBS and FGF2 
significantly potentiated cell growth, while TGF-β inhibited cells 
proliferation. TGF-β mediated growth inhibition could be reversed 
by the addition of SB. Pericytes could be readily differentiated 
into osteocytes and adipocytes. Furthermore pericytes were able 
to stabilize in vitro networks of human umbilical vein endothelial 
cells (HUVECs). Assessment of the in vivo potential of PSC-derived 
pericytes is currently ongoing.

Poster Board Number: T-3078

HISTONE H3K27ME3 DEMETHYLASES MODULATE 
DEFINITIVE ENDODERM DIFFERENTIATION FROM 
HUMAN ES CELLS BY MODULATING THE WNT 
SIGNALING PATHWAY
Jiang, Wei, Wang, Jinzhao, Zhang, Yi
Howard Hughes Medical Institute (HHMI), Lineberger Cancer Center, University 
of North Carolina at Chapel Hill, Chapel Hill, NC, USA

In human ESCs, poised genes, including those that encoding devel-
opmental transcriptional factors, exhibit bivalent mark with histone 
H3 lysine27 trimethylation (H3K27me3) and histone H3 lysine4 
trimethylation (H3K4me3). Loss of H3K27me3 mark is believed to 
be crucial for the rapid expression of cell type-specific regulators 
during differentiation. However, how loss of this mark contributes 
to specific cell lineage differentiation is currently unknown. Here, 
we show that during definitive endoderm differentiation, the 
H3K27me3-specific demethylases KDM6A and KDM6B is increased 
with both are enriched in purified definitive endoderm cells. Knock-
down of KDM6A/KDM6B does not affect human ESC maintenance 
but impaired their capacity of definitive endoderm differentiation. 
Further studies establish that KDM6A/KDM6B contributes to defini-
tive endoderm differentiation through regulating the WNT signal-
ing pathway. Knock-down of KDM6A/KDM6B results in decreased 
expression of WNT genes that impaired the respond to endoderm 
differentiation signals. Importantly, treatment with growth factors 
and chemicals regulating WNT signal can rescue the KDM6A/B 
knockdown effect of endoderm differentiation. Collectively, these 
results suggest that the H3K27me3 demethylases are required for 
robust endoderm differentiation from human ESCs, and this re-
quirement involves the modulation of the WNT signaling pathway.

Poster Board Number: T-3079

THE USE OF HUMAN EMBRYONIC STEM CELLS TO 
ELUCIDATE THE ROLE OF CD4 IN MACROPHAGE 
DIFFERENTIATION AND FUNCTION
Galic, Zoran, Levin, Bernard, Zhong, Nianxin, Chen, Hongying, 
Zack, Jerome, Kitchen, Scott
UCLA, Los Angeles, CA, USA

We are utilizing a novel system we have recently developed involv-
ing the derivation of functional human monocytes/ macrophages 
from human embryonic stem cells (hESC) to closely examine the 
role of the CD4 molecule in monocyte/macrophage development 
and function. CD4 has an important role in the human immune sys-
tem and in the pathogenesis of HIV. One of the primary targets and 
an important and poorly understood reservoir for HIV in an infected 
individual are monocytes/ macrophages. Other than allowing HIV 
infection of these cells, the role of the CD4 receptor in the func-
tion and development of monocyte/macrophages is not known. 
We have recently determined that ligation of CD4 on monocytes/ 
macrophages modulates gene and cytokine protein expression as 
well as macrophage differentiation. We are currently interested in 
further examining the roles and functions of the CD4 molecule on 
the monocyte/ macrophage cell subset. As a part of our analysis, 
we would like to examine the effects of the ablation of CD4 expres-
sion on macrophage biology. Interestingly, mouse macrophages do 
not express CD4 receptor at any stage of their differentiation, hence 
genetic ablation of this receptor in a murine model would not yield 
any information in this regard. Thus, we will utilize a hESC-based 
system that we can first genetically manipulate and then examine 
monocyte/ macrophage differentiation and function from a cell 
type that is among the earliest in human hematopoietic develop-
ment. To accomplish this goal, we constructed lentiviral vectors 
expressing a GFP reporter gene and either a siRNA specific for CD4 
molecule, or a control siRNA with a scrambled sequence. After 
initial testing for the ability to downregulate CD4 expression on cell 
lines and primary macrophages, we introduced these vectors into 
H1 hESC. The transduced GFP+ cells were sorted out and propa-
gated on MEFs for more than ten passages, establishing the lack of 
toxicity of transgenic siRNAs in hESC. Next, we differentiated these 
transgenic hESC into macrophages using a two-step procedure. 
As expected, we observed reduced expression of CD4 receptor on 
the resulting macrophages, suggesting that this protein may not 
play a major role in macrophage development, at least in an in vitro 
system. We are currently investigating if CD4 knockdown influences 
the function of these transgenic macrophages and if these cells 
are susceptible to HIV infection. In summary, it is anticipated that 
these studies will shed light on the potential roles and importance 
of CD4 in monocyte/macrophage development and/or function. 
Further, the use of embryonic stem cells in this research, due to 
their high plasticity, self-renewal ability, and ability to be genetically 
manipulated, may allow the development of immune replacement 
therapeutic strategies to be developed for HIV and other similar 
diseases.
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Poster Board Number: T-3080

IDENTIFICATION OF SMALL MOLECULE KINASE 
INHIBITORS CAPABLE OF MODULATING THE 
MESENDODERM DIFFERENTIATION PATHWAY IN 
HUMAN ES CELLS .
KAMEOKA, SEI, Kolaja, Kyle, Weiser, Thomas, Singer, Thomas, Chiao, 
Eric
NCS, HoffmanLa-Roche, Nutley, NJ, USA

Human pluripotent stem cells provide a powerful platform for 
modeling human diseases and development. Herein, we de-
scribe a screen of kinase inhibitors aimed at identifying pathways 
involved in early germ layer specification. Starting from a master 
cryopreserved stock of H9 human embryonic stem cells, we first 
established conditions capable of reproducibly inducing 40-50% 
mesendoderm formation as judged by the nuclear co-localization 
of SOX17 and EOMES protein. Once the baseline differentiation 
conditions were established, we performed a primary screen of 
301 compounds with known kinase inhibition profiles. The kinase 
inhibitor library was assembled to provide broad coverage of the 
known kinome. Approximately 100 compounds in the library 
were considered “highly selective” (inhibiting 1-10 kinases), 100 
compounds “moderately selective” (inhibiting 10-25 kinases), and 
100 “promiscuous” (inhibiting >25 kinases). During the primary 
screen, individual wells of differentiating H9 cells were treated on 
day 1 and day 2 with 5uM of test compound or a DMSO vehicle 
control. Following 3 days of differentiation, the cells were fixed, 
stained with antibodies against SOX17 or EOMES and analyzed 
using immunofluorescent-based high-content imaging. 60 
compounds were found to be cytotoxic, 20 compounds reduced 
both SOX17 and EOMES expression without overt cytotoxicity, 14 
compounds increased both SOX17 and EOMES expression, and 
2 compounds increased EOMES without a concomitant increase 
in SOX17 expression. Current efforts have focused on the com-
pounds that increased expression of both SOX17 and EOMES. The 
14 compounds identified in the primary screen were subject to 
secondary screening consisting dose response treatment (10uM, 5 
uM and 1uM) with each compound. From this group, 5 compounds 
were found to reproducibly induce SOX17 in the secondary screen. 
Two of the compounds increased the endoderm differentiation 
significantly (~95% of cell population are Sox17 positive at Day 
3), and targeted the same kinase. Experiments are underway to 
examine the signaling pathways modulated by the compounds, 
examine their effects in additional independent human ES and iPSC 
cell lines, and to determine if any combination of small molecules 
can efficiently drive mesendoderm differentiation in the absence of 
other protein growth factors. If successful, these compounds may 
help to not only increase the efficiency of differentiation to specific 
cell types, but also to provide a first tool to mechanistically separate 
endoderm and mesoderm differentiation pathways.

Poster Board Number: T-3081

THE ROLE OF MHC CLASS I IN THE IMMUNOGENIC 
PROPERTIES OF HUMAN PLURIPOTENT STEM 
CELLS AND THEIR DIFFERENTIATED DERIVATIVES
Glenn, Victoria1, Coleman, Ronald1, Touboul, Thomas1, Fakunle, 
Eyitayo1, Lynch, Candace1, Peterson, Suzanne1, Mothé, Bianca2, 
Laurent, Louise3, Loring, Jeanne1

1The Scripps Research Inst, La Jolla, CA, USA, 2Biology, California State University 
San Marcos, San Marcos, CA, USA, 3UCSD Healthcare, San Diego, CA, USA

Human pluripotent stem cells (hPSCs) are a promising source 
for cell replacement therapy because they can replicate indefi-

nitely and generate any cell type in the body. However, in order 
to use these cells clinically we need to determine whether it will 
be necessary to immune match them to the recipient. The Major 
Histocompatibility Complex (MHC) plays an important role in 
graft rejection by allowing immune cells to distinguish “self” from 
“non-self.” Recent studies have shown hPSCs have low expression 
of MHC proteins and may be “immune privileged.” However, it is not 
known whether differentiated cell types derived from hPSCs retain 
low expression of MHC or how germ layer-specific cell types will 
respond to human immune cells. We have demonstrated by gene 
expression analysis that hPSCs show increased expression of MHC 
class I upon differentiation in vitro into cells from each of the three 
embryonic germ layers including neurons, cardiomyocytes and 
hepatocytes. In addition, microarray data collected from fetal and 
adult tissue show a similar trend, with MHC class I expression grad-
ually increasing during in vivo development. As part of our ethnic 
diversity iPSC project, we have derived iPSCs from individuals with 
different MHC haplotypes and are using them to investigate in vitro 
immunogenicity of hPSCS and their germ layer-specific differenti-
ated derivatives at various stages in their development. In our first 
studies we are using two iPSC lines with very different haplotypes: 
a Yoruba haplotype (HLA A*23:03/ A*30:02; HLA B*57:03/57:03; HLA 
C*18:01/18:01) and a Caucasian haplotype (HLA A*01:01/ A*02:01; 
HLA B*08:01/37:01; HLA C*06:02/07:01). Data collected in these 
studies will be used to answer critical questions regarding the im-
mune stimulating capabilities of cell types derived from hPSCs for 
future transplant studies.

Poster Board Number: T-3082

INDUCTION OF HUMAN ES CELL-DERIVED 
HEPATIC CELLS BY NOVEL METHOD USING LOW 
MOLECULE
Kanoh, Yoshiya1, Yue, F2, Tomotsune, Daihachiro2, Ichikawa, 
Hinako2, Yoshie, Susumu2, Shirasawa, Sakiko3, Yokoyama, Tadayuki3, 
Ushio, Hiroko1, Mizuguchi, Masahiro4, Matsumoto, Ken4, Okumura, 
Ko1, Sasaki, Katsunori2

1Atopy Research Center, Juntendo University School of Medicine, 2-1-1 Hongo, 
Bunkyo-ku, Tokyo 113-8421, Japan, 2Department of Histology and Embryology 
, Shinshu University School of Medicine, Asahi, Matsumoto 390-8621, Japan, 
3Bourbon Corporation, 4-2-14 Matsunami, Kashiwazaki City, Niigata 945-86, 
Japan, 4Nissui Pharmaceutical Co., Ltd, 1075-2 Hokunanmoro, Yuki City, Ibaraki 
307-0036, Japan

Human embryonic stem cells (hES cells) are expected to be ap-
plied for regenerative therapy, because they have ability of infinite 
proliferation and pluripotency. Surely many methods have been 
proposed to differentiate hepatic cells from hES cells, but most of 
them have poor efficiency for differentiation, expensive protocols 
using growth factors and are far from safety in the case of cell pro-
cessing using virus transfection To solve these problems, we tried in 
this paper to establish the new original method using low molecule 
and to differentiate hepatocytes directly from hES cell without 
embryoid formation. The phenotypic changes of hES cell-derived 
hepatic cells were analyzed with RT-PCR, immnunostaing and real 
time RT-PCR in addition to morphologic and functional analyses. 
These results showed superiority of this method in simplicity, 
efficiency and economy, which guarantees to create one possible 
source of hepatic cell for cell transplantation.
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SPECIFIC MIRNAS EXPRESSION IN 
ERYTHROPOIETIC DIFFERENTIATION OF HUMAN 
EMBRYONIC STEM CELLS
Kim, Kye-Seong
Hanyang University, Seoul, Korea, Republic of

Objective: microRNAs (miRNAs) are small non-coding RNAs that 
regulate gene expression at the post-transcriptional level through 
mRNA degradation or translation inhibition. However, it is not 
known whether miRNAs participate in hematopoietic or in particu-
lar erythropoietic processes. The aim of this study is to investigate 
erythroid lineage-specific miRNAs expression regulated during in 
vitro erythropoiesis using Human embryonic stem cells (hESCs) and 
human umbilical cord blood CD34+ cells. Materials and methods: 
CD34+ hematopoietic stem/progenitor cells were produced from 
hESCs in vitro and subsequently induced to differentiate into 
erythroid cells by culture on OP9 feeder cells followed by erythro-
poietic differentiation culture using specialized conditioned culture 
media. The expression profiles of four lineage-specific miRNAs, miR-
142-3p, miR-142-5p, miR-146a and miR-451 during erythropoiesis 
were analyzed by quantitative PCR of extracted miRNAs. Results: 
Expression levels of these miRNAs were dynamically changed 
during differentiation of hESCs to CD34+ hematopoietic stem/
progenitor cells and subsequent differentiation of CD34+ cells into 
erythrocytes. Conclusion: This result indicates that miR-142-3p, miR-
142-5p, miR-146a and miR-451 express specifically during erythro-
poietic induction of hESCs. This suggests that these four miRNAs 
might involve in regulating erythropoiesis.

Poster Board Number: T-3085

DIFFERENTIATION OF HUMAN EMBRYONIC STEM 
CELLS INTO MEDIUM SPINY NEURONS OF THE 
STRIATUM
Harness, Julie V ., Armstrong, Caren, Thompson, Leslie, Soltesz, 
Ivan, Keirstead, Hans S.
University of California Irvine, Irvine, CA, USA

The objective of this work is to develop a high purity human stem 
cell based platform for Huntington’s Disease (HD) mechanistic 
research and drug discovery. HD is a neurodegenerative genetic 
disorder that results primarily in the loss of medium spiny projec-
tion neurons (MSN) of the striatum. Current animal models do not 
sufficiently recapitulate the complex cascade of neurodegenerative 
events in the human. Current cellular models are complicated by 
primary extraction and purification methods or are confounded 
by contaminant progenitor populations. The need exists for high 
purity MSN and lateral ganglionic eminence progenitors (LGP) at 
multiple developmental stages for transplant studies as well as 
drug discovery and predictive toxicology assays. Genetically abnor-
mal blastocysts donated by participants were thawed and an hESC 
line was derived and maintained in animal-free conditions and 
characterized. hUCI-HD1 is a karyotypically normal HD line carrying 
44 CAG repeats. In addition, a genetically normal hESC line and an 
iPSC line carrying 180 CAG repeats were differentiated side-by-side. 
Undifferentiated hESC and iPSC were grown on matrigel-coated 
flasks to subconfluence in a feeder-free system. Cultures were 
then transitioned from conditioned medium to a DMEM-F12 rich 
medium for neural induction. Cells were grown in suspension and 
passaged routinely in differentiation medium supplemented with 
growth factors until day 60, when they were replated and growth 
factors were withheld for final maturation to MSN by day 66. Stage-
specific immunocytochemistry was performed at day 14 (GSH-2), 

day 25, day 42 and 45 (FoxP1) and day 66 (DARPP-32) to optimize 
growth conditions. Cultures were additionally matured to day 135 
and electrophysiology was performed, demonstrating neuronal fir-
ing patterns and functional synaptic connections. During recording 
of spontaneous post-synaptic currents, NBQX/APV and GABAzine 
were used to block glutamatergic and GABAergic events, showing 
that the cells received both excitatory and inhibitory inputs. The 
early stage LGP will be used for studies of striatal development and 
the MSN will be used for transplant studies, drug discovery and 
predictive toxicology.

Poster Board Number: T-3086

POSSIBLE USE OF HUMAN PLURIPOTENT STEM 
CELL-DERIVED CARDIOMYOCYTES AS AGING 
MODEL FOR HUMAN CARDIAC CELLS
Kim, Yoon Young, ku, Seung-Yup, Huh, Yul, Oh, Sun Kyung, Kim, 
Seok Hyun, Moon, Shin Yong, Choi, Young Min
IRMP, Medical Research Center, Seoul, Korea, Republic of

Human embryonic stem cells (hESCs) have abilities to self-renew 
and differentiate into all types of cells in human body including 
cardiac cells. These features of hESCs make them considered as an 
ideal model for developmental biology, human development and 
drug screening. Aging of cardiomyocytes (CMs) is natural phenom-
enon in human cardiac cell, however, aging could not be studied 
using human cells. In this study, we analyzed aging phenomenon 
in hESC-derived cardiac cells and investigate the possibility of us-
ing hESC-derived CMs as aging model. We induced differentiation 
into CMs from hESCs using direct differentiation and we classified 
hESC-derived CMs into early (day 12), middle (day 18) and late (day 
24)-stage, based on their functionality. We observed morphology 
of hESC-derived CMs and counted beating rate. In addition, we 
performed senescence-associated (SA) β-gal staining and counted 
positively-stained hESC-derived CMs. We performed immunostain-
ing in each stage of hESC-derived CMs and confirmed the cardiac 
features of differentiated CMs. Middle and late-staged hESC-de-
rived CMs showed increase of pigmented cells and demonstrated 
slower beating late due to in vitro culture period. Human ESC-
derived CMs at day 12 showed small population of stained cells. 
And, CMs at day 18 and -24 showed larger population of stained 
cells and the positively-stained cells were abundant in day 24 hESC-
derived CMs. In this study, we demonstrated the in vitro stage-
dependent aging phenomenon in hESC-derived CMs. Furthermore, 
we insist the possible usage of hESC-derived CMs for aging study of 
human cells (2011-0007944 and A111539).

Poster Board Number: T-3087

MAINTENANCE OF THE FUNCTIONAL RETINAL 
PIGMENT EPITHELIAL CELLS DERIVED FROM 
HUMAN EMBRYONIC STEM CELLS
Cho, Myung Soo1, Yoo, Dae Hoon1, Song, Seul Ae2, Kim, Sang Jin3, 
Park, Un Chul4, Park, Jung Hyun5, Yu, Hyeong Gon2

1R&D center, Jeil Pharmaceutical Co., Ltd., Seoul, Korea, Republic of, 
2Department of Ophthalmology, College of Medicine, Seoul National University, 
Seoul, Korea, Republic of, 3Department of Ophthalmology, School of Medicine, 
Samsung Medical Center, Sungkyunkwan University, Seoul, Korea, Republic 
of, 4Department of Ophthalmology, Incheon Medical Center, Incheon, Korea, 
Republic of, 5Department of Ophthalmology, Seoul Paik Hospital, Inje University, 
Seoul, Korea, Republic of

Maintenance of the functional retinal pigment epithelial (RPE) 
cells is important issue for cell replacement therapy of retinal 
degenerative disease because it is related to functional recovery. 
We regenerated functional RPEs as well as mature neurons from 



209

Detailed Program and Abstracts — Thursday, June 14

www.isscr.org/2012 Thursday Poster Book

human embryonic stem cells (hESCs) derived spherical neural 
masses (SNMs). SNMs are pure cell masses of hESC-derived neural 
precursors and they are differentiated into neurons by attachment 
culture. However, cystic portions of some SNM can be differentiat-
ed into RPE cells have functional characteristics such as pigmenta-
tion and expression of mature marker. RPE cells derived from cystic 
portions of the SNMs also can be expanded by monolayer culture. 
However, during expansion, functional characteristics are reduced 
rapidly. For maintenance of the functional characteristics or re-
maturation of the expanded RPEs, we test some co-culture systems. 
In some cases, RPE pigmentation was maintained and expression of 
the mature marker was also detected. RPEs can be purified from co-
culture system easily.These strategies in our study could be helpful 
for functional recovery after RPE transplantation. This research was 
supported by Mid-career Researcher Program through NRF grant 
funded by the MEST, Korea (No. 2009-0084597).

Poster Board Number: T-3089

EXAMINATION OF CELL SIGNALING PATHWAYS 
DURING EARLY ENDODERM SPECIFICATION 
FROM HUMAN EMBRYONIC STEM CELLS 
UTILIZING FLUORESCENCE CELL BARCODING AND 
INTRACELLULAR FLOW CYTOMETRY
Emre, Nil, Vidal, Jason G., Paramban, Rosanto I., Elia, Jeanne, Carson, 
Christian T.
BD Biosciences, San Diego, CA, USA

The ability of human embryonic stem cells (hESCs) to differentiate 
into various cell lineages allows for the study of developmental 
biology and has applications in the fields of regenerative medicine 
and cellular therapy. To optimize differentiation protocols and 
to answer biological questions, it is important to understand the 
signaling pathways that are involved in lineage specification. We 
applied a multiparametric flow cytometric screening approach to 
analyze cell signaling during endoderm differentiation from hESCs. 
H9 hESCs were differentiated to early endoderm in the presence of 
low serum and Activin A. Our differentiation method was verified 
using multicolor flow cytometry to monitor the downregulation of 
the pluripotency marker Nanog and the upregulation of endoderm 
markers Sox17 and FoxA2. We screened cells at different time 
points of endoderm differentiation by flow cytometry using over 80 
antibodies specific to proteins of many known signaling pathways. 
We utilized fluorescent cell barcoding to increase throughput 
and minimize experimental variability, which enabled multiple 
differentiation time-points to be analyzed in a single sample. Data 
from the screen suggest a complex signal transduction network 
for endoderm specification of pluripotent stem cells in culture. 
We observed changes in the phosphorylation states of Rb and S6, 
which are implicated in cell proliferation. In addition, we detected 
changes in multiple proteins involved in SMAD and integrin signal-
ing pathways, which have been implicated in self-renewal and dif-
ferentiation. We also observed changes in markers involved in B-cell 
signaling, suggesting this signaling pathway may play an additional 
role during stem cell differentiation. Further analysis of our data 
set may reveal additional signaling pathways that are relevant to 
endoderm specification. This screening methodology can be read-
ily applied to various stem cell populations and their derivatives to 
explore cell signaling events such as self-renewal, reprogramming, 
and lineage specification.

Poster Board Number: T-3090

NEW BMP INHIBITOR DORSOMORPHIN ROBUSTLY 
ENHANCES THE DIFFERENTIATION EFFICIENCY OF 
HUMAN EMBRYONIC STEM CELLS INTO RETINAL 
PIGMENT EPITHELIUM
Lane, Amelia R .1, Mason, Chris1, Coffey, Pete J.2
1Biochemical Engineering, UCL, London, United Kingdom, 2Institute of 
Ophthalmology, UCL, London, United Kingdom

Functional retinal pigment epithelium (RPE) can be generated from 
human embryonic stem cells (hESC). These cells hold great promise 
as a potentially unlimited source of material for the treatment of 
retinal disorders such as age-related macular degeneration. Current 
differentiation methods rely on spontaneous differentiation or 
the use of expensive recombinant growth factors such as noggin. 
Dorsomorphin (DM) is a highly potent small molecule that targets 
several TGFβ type receptors and interferes with both BMP and ac-
tivin/nodal type signalling, resulting in high efficiency neural con-
version. Being a small molecule it is less expensive, more stable and 
better able to penetrate large cell masses than the proteinaceous 
equivalent. In this study we have investigated the ability of early 
DM treatment to direct hESC-RPE differentiation. Cells from the 
hESC line Shef6 and Shef3 were differentiated in a monolayer on 
feeders or feeder-free in the presence of 1µM DM. Pax6 expression 
was measured after 15 days to determine neural conversion in DM 
treated vs. control wells. After a 50 day differentiation protocol, the 
RPE yield was assessed by quantitative PCR and by comparing the 
increase in surface pigmentation over time. A significant increase in 
pax6 expression in the presence of DM was detected at day 15 by 
QPCR and immunocytochemistry. This was coupled with a five fold 
average increase in pigmented surface area relative to untreated 
controls. Intriguingly the presence of mitotically inactivated mef 
feeders or feeder conditioned media appears to act synergistically 
with DM to enhance both neural conversion and RPE differentia-
tion in both Shef3 and Shef6, a phenomenon that requires further 
investigation. Efficient and simple protocols for generating large 
quantities of RPE will be important for progression in research and 
development and for clinical use. RPE can be reliably derived from 
a number of HESC and IPSC lines but efficiency varies greatly, with 
some lines unable to differentiate into RPE at all. In this protocol we 
demonstrate enhanced RPE yields in feeder-free conditions without 
the need to make embryoid bodies or use expensive amounts of 
recombinant proteins. Dorsomorphin provides a simple, cost-effec-
tive, one-step method for enhancing neuroectodermal differentia-
tion and enhancing hESC-RPE differentiation efficiency.

Poster Board Number: T-3091

IDENTIFICATION AND PROSPECTIVE ISOLATION 
OF SOMITE-LIKE CELLS FROM MURINE AND 
HUMAN PLURIPOTENT STEM CELLS
Borchin, Bianca, Barberi, Tiziano
Australian Regenerative Medicine Institute, Monash University, Clayton, 
Australia

Due to their intrinsic developmental potential and proliferative abil-
ity, human embryonic stem cells (hESCs) hold remarkable promise 
for their use in cell-based therapies as well as an in vitro model for 
early human development. Although significant advancements in 
the derivation of cells with specific neural (CNS, neural crest), endo-
derm (liver, pancreas) and lateral mesoderm (blood, endothelium) 
fates have been made, little has been done on the refinement of 
current techniques for the differentiation of hESCs into derivatives 
of paraxial mesoderm, such as skeletal muscle. We have set up cul-
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ture conditions to specifically induce hESCs to differentiate towards 
a combination of neural and not neural fates in a monolayer culture 
system. After 30-35 days of differentiation we have observed the 
appearance of a distinct cell population growing in tight clusters 
displaying skeletal muscle differentiation ability. Due to its unique 
cell morphology, this cell population could be easily mechanically 
isolated for further analyses and characterization. Immunostaining 
and RT-PCR analyses performed on these cells revealed a pattern 
of expression similar to the one of the somites, the embryonic 
structures from which the skeletal muscles of the trunk and limbs 
originate. Somite molecular markers such as Paraxis, Meox2, Eya2, 
Six1, Pax1 and Pax3 were among the ones expressed. Most signifi-
cant was the expression of Pax3, a molecular marker initially widely 
expressed in the somites and whose expression is later confined 
to the dermomyotome, the portion of the somites that gives rise 
to muscles. Based on these findings, we speculated that this novel 
cell population, named Somite-Like Progenitor (SLP) cells, could 
represent an in vitro equivalent of the earliest muscle progenitors 
emerging in the embryo. Confirmation was attained through the 
SLP cells’ ability to differentiate into myogenin+ mature cells in 
vitro under defined conditions. Significantly, we were also able to 
isolate and subsequently re-expand SLP cells utilizing selective 
FACS sorting strategies based on a unique combination of surface 
markers that included CD29. Furthermore, we have observed the 
appearance of cell clusters with the same unique morphology of 
SLP cells in differentiating mouse ESC (mESCs). The mESC-derived 
cell population also exhibited skeletal muscle potential in vitro 
and had an almost identical gene expression profile as the hESC-
derived SLPs. Isolation of mESC-derived SLP will help setting up 
in vivo strategies to unveil the full potential of these cells. The 
developmental progression from undifferentiated ESC toward the 
specification of muscle cells is largely unexplored in humans. The 
generation of hESC derived somite-like cells, not only will give new 
insights into human skeletal muscle development, but will also ac-
celerate the move towards the use of hESC-derived skeletal muscle 
cells for therapeutic use in a variety of muscle atrophy and wasting 
conditions.

Poster Board Number: T-3092

IDENTIFICATION OF SURFACE MARKERS ON 
HUMAN PLURIPOTENT STEM CELLS AND THEIR 
DIFFERENTIATED PROGENY
Larocca, David1, Bignone, Paola A.1, Krupa, Rachel A.1, Das, 
Shreyasi2, Snyder, Evan Y.2, Funk, Walter D.3, West, Michael D.3
1Mandala Biosciences, San Diego, CA, USA, 2Sanford Burnham Medical Research 
Institute, La Jolla, CA, USA, 3BioTime Inc., Alameda, CA, USA

The self-renewal and differentiation potential of human pluripotent 
stem (hPS) cells offers a virtually unlimited source of therapeutic 
replacement cells to treat a variety of degenerative diseases includ-
ing, arthritis, osteoporosis, heart disease, Parkinson’s, Alzheimer’s 
and macular degeneration. The ability to reprogram adult cells to 
induced pluripotent stem (iPS) cells has enabled the creation of 
patient-specific hPS cells as a source of cells for disease modeling, 
drug discovery, and eventually cell replacement therapies. While, 
reprogramming technology has dramatically increased the avail-
ability of normal and diseased hPS cells for basic research, a major 
bottleneck is the critical unmet need for more efficient methods 
of deriving well-defined therapeutic replacement cell populations 
free of residual hPS cells. A current limitation is the lack of surface 
markers both on hPS cells and various progenitor cell types. Phage 
display is a powerful method for identifying affinity reagents 
against cell surface target molecules. However, identification of 
specific progenitor cell-binding peptides by selection of a phage 

display library against differentiating hPS cells is difficult because 
cellular heterogeneity limits the availability of any one particular 
progenitor target cell type. To circumvent this problem, we selected 
phage display libraries against clonally pure human embryonic pro-
genitor (hEP) cell lines from the ACTcellerate™ cell line collection, 
which consists of over 140 scalable lines. A key advantage of this 
strategy is that it enables peptide selection against large numbers 
of a single clonally pure cell type which might otherwise be repre-
sented by only a few cells in a mixed population of differentiating 
hPS cells. Using this approach, we have successfully identified cell-
targeting peptides with high specificity and selectivity for progeni-
tors of cartilage and bone. Specificity of the targeting peptides was 
demonstrated in peptide phage competition experiments with ex-
cess free peptide. Selectivity was demonstrated using immunocy-
tochemistry to assess peptide phage binding against the target cell 
line compared to other hEP lines and undifferentiated hPS cells. We 
are currently selecting peptides against additional progenitor cell 
types (i.e. adipose, smooth muscle) and testing the use of labeled 
peptides in FACS- based cell separations to enrich mixed cell popu-
lations for specific progenitor cell types such as cartilage and bone. 
In an effort to develop methods of removing residual pluripotent 
stem cells, we have identified a novel surface antigen, termed C7, 
on hPS cells against which we are preparing antibody and peptide 
affinity reagents. In a model experiment, osteogenic progenitor 
cells were mixed 1:1 with hPS cells and enriched to >99% purity in 
a single round of hPS removal by C7-based FACS. Our data suggest 
that phage display can be used to identify progenitor and hPS cell 
targeting peptides that will be useful for the production of well-
defined cell populations free of potentially tumor forming hPS cells.

Poster Board Number: T-3093

BIOPROCESS STRATEGIES FOR MINIMISING 
HETEROGENEITY DURING EXPANSION OF MURINE 
EMBRYONIC STEM CELLS (MESCS)
Fynes, Kate1, Hernandez, Dr. Diana2, Mason, Professor Chris1, 
Veraitch, Dr. Farlan1

1Advanced Centre for Biochemical Engineering, University College London, 
London, United Kingdom, 2Plasticell Ltd., London, United Kingdom

Pluripotent embryonic stem cells (ESCs) represent a potentially un-
limited supply of cells for therapeutic use, developmental studies 
and toxicity testing. Since their discovery, our understanding of the 
nature of embryonic stem cell cultures has progressed. Research 
groups have now identified subpopulations within the pluripotent 
population that preferentially differentiate into specific lineages. 
Many differentiation protocols are currently long and inefficient, 
often resulting in low purity of the target cell type. This may be 
due, in part, to heterogeneous starting populations. For successful 
translation of ESC-derived cell therapies to the clinic it is necessary 
to develop robust and highly efficient differentiation processes. 
We hypothesised that purer end populations could be achieved 
with homogenous starting populations. We investigated two ap-
proaches to achieve this. Firstly, we investigated heterogeneity at 
the cellular level by establishing 40 single cell-derived clonal lines 
from wild-type mixed populations. Embryoid body differentiation 
highlighted clonal line developmental bias through comparative 
analysis of germ layer markers. These data support the notion that 
a specific clonal line could be chosen for a specific differentiation. 
Our second approach was to control microenvironmental factors 
at the expansion stage. We chose to investigate oxygen tension. 
Mouse early embryo development occurs under hypoxic condi-
tions which suggests that traditional culture conditions may be 
sub-optimal. Firstly the effects of hypoxia on self-renewal and plu-
ripotency were characterised. We then investigated the hypothesis 
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that maintenance in hypoxic conditions has an effect on differ-
entiation in traditional normoxic conditions. Our studies suggest 
two separate approaches for minimising the innate heterogeneity 
within pluripotent ESC cultures that may improve differentiation 
efficiency.

Poster Board Number: T-3094

ADAMTS-9 IS INVOLVED IN MESODERM 
DIFFERENTIATION OF HUMAN EMBRYONIC STEM 
CELLS
Lee, Yin Lau, XIN, M.K., Fong, S.W., Yeung, W.S.B., Ho, P.C.
The University of Hong Kong, Hong Kong, Hong Kong

A Disintegrin-like And Metalloproteinase with Thrombospondin 
(TSP)-Type I sequence motifs 9 (ADAMTS9) is widely expressed 
in mouse and human fetal tissues. ADAMTS9 null mice cannot 
survive beyond E7.5 and its haploinsufficiency is associated with 
cardiac and aortic anomalies. We hypothesized that ADAMTS-9 was 
important during early embryogenesis. Human embryonic stem 
cell (hESC) was used as a model for studying ADAMTS9 expres-
sion and its role during early differentiation. Our results indicated 
that ADAMTS9 immunoreactivity was detected in cells located at 
the boundary of hESC colonies in undifferentiated state. Its mRNA 
and protein expression increased time-dependently in the first 24 
days’ of embryoid body (EB) formation. The expression pattern was 
similar to that of mesoderm and endoderm markers. The positive 
correlation of ADAMTS9 with ESC differentiation was also found 
in the mouse system, in which Adamts9 expression was increased 
time-dependently during mouse EB formation and down-regulated 
during reprogramming from somatic cells into induced pluripo-
tent cells. During hESC differentiation ADAMTS9 was co-localized 
with several specific mesoderm and endoderm markers. Transient 
ADAMTS9 knockdown by siRNA in hESC significantly decreased 
the expression level of mesoderm marker, REN. Induction of dif-
ferentiation of hESCs towards the mesoderm lineages dramatically 
increased ADAMTS9 expression of the differentiated colonies. In 
the differentiated mesodermal cells, ADAMTS9 was co-expressed 
with vascular endothelial markers, VEGF and CD31, but not with 
pericyte markers, alpha muscle actin. Lentiviral vector encoding 
ADAMTS9 shRNA was used for long term knockdown of ADAMTS9. 
Knockdown of ADAMTS9 significantly reduced the expression of 
certain mesoderm markers, REN, PDGFRα and CD34. In conclusion, 
ADAMTS9 was induced during mesoderm differentiation and its 
knockdown led to down-regulation of mesoderm markers. The 
roles of ADAMTS9 during hESC differentiation and early embryo 
development warrant further investigation. Acknowledgement: 
Seed Funding Scheme to Support Research Projects on Human 
Embryonic Stem Cells (ESC) and Induced Pluripotent Stem Cells 
(iPSC), Stem Cell & Regenerative Medicine Consortium (SCRMC), Li 
Ka Shing Faculty of Medicine, The University of Hong Kong

Poster Board Number: T-3096

BMP10, A HEART-SPECIFIC CYTOKINE, INDUCES 
DIFFERENTIATION OF HUMAN PLURIPOTENT 
STEM CELLS WITH A MUCH HIGHER POTENCY 
THAN MEMBERS OF THE BMP7 SUBGROUP
Lichtner, Björn, Adjaye, James
Vertebrate Genomics, Max Planck Institute for Molecular Genetics, Berlin, 
Germany

Bone morphogenetic proteins (BMPs) are a large family of biologi-
cally active cytokines. BMP ligands are present within a broad 
range of animals where they are highly conserved. In humans they 

are known to have pleiotropic functions during all stages of life. 
With respect to human pluripotent stem cells, it has been shown 
that BMP2, 4, 6 and 7, either as homodimers or heterodimers, can 
induce differentiation into embryonic (mesoderm, endoderm) and 
extraembryonic (trophoblast) lineages. In differentiation protocols 
applying more stringent cell culture conditions, these BMPs have 
also been successfully used to differentiate human pluripotent 
stem cells into vascular progenitor cells, chondrocytes and primor-
dial germ cells. However, these ligands only represent a minority 
of the BMP family, which consists of more than 20 members and 
can be divided into several subgroups, depending on sequential 
and structural homology. In addition, it has been shown for certain 
human adult stem cells and progenitor cells, that one and the same 
cell type can respond differently to distinct ligands, even if they 
belong to the same subgroup (e.g. BMP5, 6 and 7). This prompted 
us to investigate the effect of distinct members of the BMP family 
- that have to our best knowledge not been tested yet - in terms of 
their effect on human pluripotent stem cells. For this purpose, we 
chose BMP5, BMP13 (GDF6) and BMP10, all representing members 
of distinct subgroups, with BMP5 belonging to the BMP7 subgroup, 
as well as the well-researched BMP7 as a reference. Furthermore, 
we successfully reprogrammed human chorionic villi cells to 
induced pluripotent stem cells (hiPSCs). In our in vitro experiments 
we treated these hiPSCs - as well as human embryonic stem cells 
(hESCs lines H1 and H9) as a reference, with equal concentrations 
of these human recombinant BMPs in chemically defined medium 
(without addition of any other exogenous cytokines or inhibition 
of autocrine signaling pathways). We observed that hESCs as well 
as hiPSCs respond identically to all the four BMPs tested, namely 
they first differentiated to mesendoderm cells and, predominantly 
to early trophoblast cells (indicated by the expression of primitive 
streak markers T and MIXL1 and early trophoblast markers CDX2 
and HAND1), followed by cells belonging to the definite meso-
derm/endoderm and trophoblast lineage (indicated by cell fusion 
markers and as latest, secretion of hCG as marker of multinuclear 
syncytiotrophoblast cells). However, as we found out on mRNA 
(microarray, qPCR) and protein level (Western Blot, immunocyto-
chemistry, ELISA), the kinetics and potency of these ligands differ 
immensely. Interestingly, we discovered that BMP10, whose expres-
sion in vivo is restricted to specific parts of the heart for a short time 
frame during heart development, induces differentiation with by 
far the highest kinetics/potency, and BMP13 being the weakest. De-
tailed comparative kinetic studies of earliest treatment responses 
- when differentiation of the cells had not occurred, revealed a 
significantly higher level of phosphorylated SMAD1/5 for BMP10 
at any time point investigated, whereby signaling via non-SMAD-
pathways (such as MAPKs and Akt) appears to play only a minor 
role. In summary, our studies have unveiled additional cytokines 
that could be applicable for lineage specific differentiation of hiP-
SCs/hESCs to derive donor cell types useful for cellular regenerative 
therapies in the future.

Poster Board Number: T-3097

AN IMMOBILIZED CHIMERIC FORM OF CELL 
ADHESION MOLECULE STIMULATES NEURAL 
CONVERSION OF MOUSE EMBRYONIC AND 
INDUCED PLURIPOTENT STEM CELLS
Haque, Amranul1, Yue, Xiao-Shan1, Motazedian, Ali1, Akaike, 
Toshihiro2

1Biomolecular Engineering, Tokyo Institute of Technology, Yokohama, Japan, 
2Frontier Research Center, Tokyo Institute of Technology, Yokohama, Japan

The unique property of ES/iPS cells represents a promising source 
to overcome many diseases by providing an unlimited supply of 
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many cell types, including neurons. The formation of appropriate 
neural circuits depends on a complex interplay between extracel-
lular guiding cues and intracellular signaling. N-cadherin is one of 
the best-studied cell adhesion molecules (CAMs) involved in the 
formation of axon and dendrite (collectively termed neurite). How-
ever, exactly how N-cadherin influence the differentiation of ES/
iPS cells into neural or glial progenitors remains to be clarified. To 
elucidate the role of this CAM, we introduced immobilized chimeric 
form of N-cadherin (N-cad-Fc) using two differentiation induction 
protocols: serum-free neurosphere (SFN) and hanging-drop-based 
embryoid-body (HDEB) strategy. In SFN and HDEB methods, the 
differentiated ES/iPS cells responded to immobilized N-cad-Fc chi-
mera by extending longer neurites than controls. The differentiated 
cells on N-cad-Fc also showed almost similar effect in absence of 
any external neural stimulatory factors. The response was signifi-
cantly reduced by pre-treating differentiated cells with neutralizing 
N-cadherin antibody or inhibitors to the fibroblast growth factor 
(FGF). Time lapse imaging also showed that N-cadherin substratum 
is capable of directing a neurite outgrowth response. In addition, 
the differentiation induction in adherent monoculture protocol us-
ing N-cadherin substratum showed its potentiality to remove undif-
ferentiated or poorly differentiated populations from differentiated 
neural cells. The neural and glial subtypes were confirmed under 
transcript and protein level using regional specific differentiation 
markers. These data showed that the applicability of substrate-
associated adhesion molecules to stimulate healthy neurons from 
ES and iPS cells and point to the potential of using cadherin-based 
chimeras to promote nerve regeneration.

Poster Board Number: T-3098

ISOLATION AND CHARACTERIZATION OF A2B5-
POSITIVE CELLS FROM HUMAN 
EMBRYONIC STEM CELLS
LIM, BOYOUNG1, Kim, Dae-Sung2, Jung, Se Jung2, Lee, Jae Souk3, 
Leem, Joong Woo1, Kang, Hoon-Chul4, Kim, Dong-Wook1

1Departments of Physiology, Brain Korea 21 Project for Medical Science, Yonsei 
University College of Medicine, Seoul, Korea, Republic of, 2Departments of 
Physiology, Yonsei University College of Medicine, Seoul, Korea, Republic of, 
3Yonsei University College of Medicine, Seoul, Korea, Republic of, 4Department of 
Pediatrics Severance Children’s Hospital, Seoul, Korea, Republic of

Currently, oligodendrocyte differentiation from human embryonic 
stem cells (hESCs) takes a long time. Therefore, we have developed 
a protocol for producing highly purified cells that exhibit OPC char-
acteristics from hESCs in a short period of time. Embryonic bodies 
derived from hESCs were differentiated into neural precursor cells 
(NPCs) through simultaneous inhibition of BMP and Activin/Nodal 
signals with small molecules. NPCs expanded in N2B27 medium 
supplemented with bFGF and EGF for one week included lots 
of A2B5 immunoreactive cells which can subsequently give rise 
to cells with OPC characteristics. To get enriched A2B5-positive 
populations and to exclude unwanted cell population, we took 
advantage of the magnetic activated cell sorting (MACS) technique 
with A2B5 specific antibody. We confirmed that it is possible to get 
highly pure population of A2B5-positive cells (98%) after MACS 
by Fluorescence-activated cell sorting (FACS) and cell counting. 
After MACS, sorted A2B5-positive cells were expandedin N2B27 
media supplemented with PDGF-AA, IGF-1 and bFGF for 10 days to 
consequently generate OPC-like cells expressing PDGF-Rand NG2 
(70~80%). Majority of these cells had bipolar or tripolar morphol-
ogy and expressed the transcripts of PDGFR, NG2, Olig1/2, Sox fami-
lies 8/9/10 which are associated with OPC differentiation. Interest-
ingly, we found that the treatment of neuregulin (NRG) facilitated 
the proliferation and survival of PDGFR/NG2-positive cells and up-

regulated genes of OPCs (NG2, Sox10, Olig1/2). As a result, 70~80% 
of total cells were OPC-like cells (A2B5+/NG2+/PDGF-R+) after ~4 
weeks since the beginning of differentiation. When we transplant-
ed hESC-derived OPCs into traumatically injured spinal cord model, 
OPCs transplanted group improved hindlimb performance in both 
legs after 3 weeks after transplantation. We observed strong MBP- 
immunoreativity in the cell-injected site of injured spinal cord and 
transplanted group significantly increased the amount of myelin-
ated axons compared to control group. These findings suggest that 
OPCs could be fast and efficiently generated from hESCs by A2B5-
mediated cell sorting and have potential benefits for diseases such 
as spinal cord injury.This research was supported by the Ministry of 
Education, Science, and Technology (MEST) (SC1110); National Re-
search Foundation, MEST (2010-0020353), the Stem Cell Research 
Center of the 21th Century Frontier Research Program funded by 
the Ministry of Education, Science and Technology, Republic of 
Korea and from Korean Health Technology R&D Project, Ministry for 
Health, Welfare & Family Affairs (A100694)

Poster Board Number: T-3099

ANALYSIS OF EARLY REGULATORY FACTORS 
DURING NEURAL CREST CELL DIFFERENTIATION 
FROM MOUSE EMBRYONIC STEM CELLS .
Aihara, Yuko1, Ito, Yuzuru2, Kurisaki, Akira2, Hayashi, Yohei3, 
Nejigane, Susumu1, Uchiyama, Hideho4, Michiue, Tatsuo1, Furue, 
Miho Kusuda5, Asashima, Makoto1

1Department of Life Sciences (Biology), Graduate School of Arts and Sciences, 
University of Tokyo, Tokyo, Japan, 2National Institute of Advanced Industrial 
Science and Technology (AIST), Ibaraki, Japan, 3Gladstone Institute of 
Cardiovascular Disease, University of California, San Francisco, San Francisco, 
CA, USA, 4International Graduate School of Arts and Sciences, Yokohama City 
University, Yokohama, Japan, 5Laboratory of Cell Cultures, Department of 
Disease Bioresources, National Institute of Biomedical Innovation, Osaka, Japan

The neural crest (NC) is a transient multipotent stem cell popula-
tion. They arise at the progenitor domain, neural plate border 
(NB) between the neural and non-neural ectoderm. They migrate 
through the embryo and give rise to a vast range of cells. Abnormal 
development or loss of the NC cells causes neurocristopathy. Study-
ing the mechanism of NC differentiation allows us to understand 
the pathogenic mechanisms and to develop effective therapies 
of neurocristopathy. Previous studies using model animals and 
cultured cells showed that several transcription factors such as 
Slug, Twist, play important roles in NC differentiation. However, the 
regulatory mechanisms during the early step of NC differentiation 
are not fully understood. This is partly because the experimental 
models and methods still remain undeveloped to analyze the early 
NC differentiation accurately. We previously established the NC cell 
induction system from mouse ES cells in serum-free monolayer 
culture. This induction system is able to differentiate the mES cells 
into NC cells which express typical NC marker genes (e.g., slug, 
AP2α, p75, c-kit, Twist, Sox9) and differentiate into NC derivatives 
(e.g., peripheral neurons, oligodendrocytes, smooth muscle cells, 
and chondrocytes). This induction system enabled us to follow up 
the process of cell status change during NC cell differentiation. In 
this study, we attempted to identify the regulatory factors in early 
NC differentiation by the use of this induction system. For this pur-
pose, we performed global gene expression analysis in mES cells 
just after the onset of NC differentiation. As results, we identified 53 
genes whose expression increased from the onset of NC differen-
tiation. Among these candidates, early transcriptional regulatory 
genes including Msx, Dlx, Id families, Ap2a, and Snail, which were 
involved in NC differentiation and NB specification were included. 
On the other hand, cytoskeletal and extracellular structure genes 
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associated with NC differentiation were not included, suggesting 
that these candidates are mainly involved in the onset of NC dif-
ferentiation. These candidates also include novel factors. We next 
confirmed in vivo expression of these factors. We further examined 
the role of the factors in early NC differentiation. The inhibition of 
one of the factor with antisense oligonucleotides decreased the ex-
pression of NC marker genes and reduced cell migration activity in 
vitro. In summary, we screened NC regulatory factors by using our 
established induction system which recapitulated the early step of 
NC differentiation in vitro. We identified a novel regulatory factor 
from the screen and analyzed the cell status change caused by the 
factors during NC cell differentiation. This system is particularly 
useful for studying of early NC development because we identified 
regulatory factors acting at the first step of differentiation by using 
this system. Our methods and findings demonstrated an effective 
strategy to understand the NC differentiation mechanisms.

Poster Board Number: T-3100

THE ROLE OF LHX2 IN HUMAN NEURAL FATE 
DETERMINATION
Hou, Pei-Shan1, Kao, Cheng-Fu2, Chuang, Ching-Yu2, Chien, Chung-
Liang1, Kuo, Hung-Chih2

1National Taiwan University, Taipei, Taiwan, 2Academia Sinica, Taipei, Taiwan

The mechanistic basis of early neural development in human is 
still largely unknown. Human embryonic stem cells (hESCs) are 
pluripotent stem cells capable of giving rise to all the cell types 
of body thus provide us an excellent opportunity to explore the 
genetic and epigenetic mechanisms underscoring early neural 
development. LIM homeobox 2 (LHX2) is a transcription factor 
that was found highly expressed in the hESC-derived early neural 
progenitors. As demonstrated by murine models, LHX2 can serve 
as a selector that plays both active and suppressive roles in cortex 
formation. However, the role of LHX2 in human neural develop-
ment is rarely understood. Here, we demonstrated that LHX2 plays 
a critical role in early neural differentiation of hESCs. Our results re-
vealed that LHX2 was highly expressed proceeded PAX6 and SOX1 
and was co-expressed with many neural and post-mitotic neuronal 
genes. Furthermore, conditional overexpression of LHX2 promoted 
hESC differentiated toward neural fate whereas disruption of LHX2 
by shLHX2 knockdown compromised the neural differentiation 
of hESC both in vitro and in vivo. We further confirmed that LHX2 
targeted to PAX6 enhancer and cis-regulated PAX6 promoter by 
ChIP and reporter analysis. Collectively, our results demonstrate 
that LHX2 is a key factor for neural fate determination during early 
pluripotent to neural fate transition.

Poster Board Number: T-3101

ELUCIDATING MOLECULAR FUNCTION 
DOWNSTREAM OF THE HOMEOBOX PROTEIN HEX 
USING MOUSE EMBRYONIC STEM CELL MODELS 
FOR DISTINCT ENDODERMAL PROGENITOR 
POPULATIONS
Anderson, Kathryn G V1, Villegas, Santiago N.2, Brickman, Joshua 
M.1
1Faculty of Health Sciences, DanStem, Copenhagen, Denmark, 2Instituto de 
neurociencias de Alicante, Alicante, Spain

Immediately following the induction of endoderm, regional iden-
tity is initially established in the anterior with the expression of the 
homeodomain Hex. The anterior endoderm is both an important 
patterning centre and the precursor population for the liver and 
pancreas. In mammalian development, endoderm formation oc-

curs in two phases and the fate of these populations is different. 
In the blastocyst, ICM cells generate the primitive endoderm (PrE) 
which will give rise to the extra-embryonic parietal and visceral 
endoderm. Hex is initially expressed throughout the PrE and then 
becomes restricted to the anterior visceral endoderm (AVE), an im-
portant embryonic signalling centre. During gastrulation, a second 
wave of definitive endoderm (DE) differentiation occurs, generating 
the foregut. One of the earliest specification events in this lineage is 
also the specification of anterior fate by Hex, this time the anterior 
definitive endoderm (ADE). We have developed an embryonic stem 
(ES) cell model to generate either embryonic or extra-embryonic 
endoderm under defined conditions while monitoring anterior 
identity. We have used this system, alongside Hex mutant ES cells, 
to work out the network downstream of anterior induction in 
both visceral and definitive endoderm. Gene expression analysis 
on Hex positive populations in ES cell differentiation has been 
used to characterize key downstream targets and we are begin-
ning functional analysis on these factors. The overall phenotype 
exhibited in the Hex null ES cells was also assessed by micro-array. 
This data indicates that Hex null endoderm expresses higher levels 
of posterior markers, consistent with posterior and non-anterior 
visceral identity, and consistent with the role of Hex as a key 
regulator of anterior gene expression. Our data also suggests that 
one of the key distinguishing characteristics between endodermal 
populations may be positional markers, rather than their future 
contribution. Thus, the potency of visceral and definitive endoderm 
for downstream differentiation may depend on their respective 
regional identity, rather than their prospective embryonic fate.

Poster Board Number: T-3102

INSULIN-LIKE GROWTH FACTOR 2 ENHANCES 
CHONDROGENIC DIFFERENTIATION OF 
PARTHENOGENETIC MURINE EMBRYONIC 
STEM CELLS UNDER THE THREE DIMENSIONAL 
CULTURING ENVIRONMENT
Kang, Hoin, Roh, Sangho
School of Dentistry, CLS21 and Dental Research Institute, Seoul Nat’l Univ, 
Seoul, Korea, Republic of

The generation of cartilaginous tissues using pluripotent stem 
cells can be one of the solutions for cartilage regeneration and 
skeletal tissue repair, as the mass production of cartilaginous 
cells is required for the cure of cartilaginous defects and diseases. 
Parthenogenetic ESCs (PESCs) can be a useful stem cell source. The 
defects in full-term development of this cell type enable research-
ers to avoid the ethical concerns. Moreover, in female patients, if 
the PESCs are derived from her own oocytes, the cells will have that 
patient’s genetic information. Here we presented data demonstrat-
ing that PESCs can be differentiated into chondrogenic cells by the 
induction medium containing multiple factors such as ascorbic 
acid, dexamethasone, bone morphogenetic protein-2 (Bmp-2), and 
transforming growth factor-beta (Tgf-β) and this can be promoted 
by exogenous insulin-like growth factor 2 (Igf2), which gene is 
silenced in PESCs. Before chondrogenic cell induction, floating 
aggregates called embryoid bodies (EBs) were formed from the 
PESCs by suspension culture in the medium containing serum and 
retinoic acid for 5 days. Then, various concentration of Igf2 supple-
mentation (0, 1, 10 or 100 ng/ml) from the formation of EBs to 
chondrogenic induction by 3D culture system was investigated. Af-
ter the induction, gene expressions of chondrocyte specific markers 
of Chordin-like 1, Collagen-2, Aggrecan, Decorin, MMP13 and Pax-1 
were analyzed by real time PCR. As a result, supplementation of 100 
ng/ml Igf2 showed the highest capability of chondrogenic induc-
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tion than other groups. The expression levels of all genes were 7 
to 35 fold higher in 100 ng/ml Igf2 treated group than Igf2-free 
control. The results show that supplementation of Igf2 of optimal 
concentration improves the efficiency of chondrogenic differentia-
tion of murine PESCs under 3D culturing environment. Our finding 
provides insights into the processes of cartilaginous tissue repair 
and the imprinting mechanisms active in monogenic stem cells. 
This work was supported by the National Research Foundation of 
Korea (NRF) grant funded by the Korea government (MEST; Grant 
number 2011-0027807) and Technology Development Program 
for Agriculture and Forestry, Ministry for Agriculture, Forestry and 
Fisheries (MAFF; Grant numbers 109020-3 and 111160-4), Korea.
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THYROID HORMONE PROMOTES DOPAMINERGIC 
NEURONS DIFFERENTIATION FROM MOUSE 
EMBRYONIC NEURAL STEM CELLS THROUGH 
A CALCIUM WAVE DEPENDENT SIGNALING 
PATHWAY
Chen, Chunhai, Zhou, Zhou, Ma, Qinlong, Zhang, Lei, Zhong, Min, 
Yu, Zhengping
Department of Occupational Health, Third Military Medical University, 
Chongqing, China

Dopaminergic neurons have been implicated in the regulation of 
motor behavior. Here, we found that hypothyroidism during preg-
nancy leads to significant decreasing of tyrosine hydroxylase (TH) 
activity and dopamine neuron loss in the midbrain of the offspring. 
Results from the open field test carried out when the offspring was 
2 month old revealed a significant decrease of locomotor activity 
of the offspring suffering hypothyroidism during the embryonic 
phase. Followed, we cultured embryonic neural stem cells (eNSCs) 
from mouse mesencephalon and treated the cells with a physi-
ological level of T3. We found that T3 treatment significant increase 
TH gene expression. T3 treatment also increased the number of TH-
positive cells after withdrawing the growth factor EGF and bFGF in 
the culture medium. Further more, we detected the expression of 
TRPC family members in eNSCs after T3 treatment and found that 
TRPC1 mRNA and protein levels were remarkably upregulated. In 
addition, a calcium wave was induced by T3 treatment in cultured 
eNSCs, and it was significant blocked by SKF96365, an inhibitor of 
the TRP receptor family. The TRPC1 specific siRNA, which eliminated 
the TRPC1 expression, was also found to decrease the calcium 
wave induced by T3. We also found that both SKF96365 and the 
TRPC1 targeting siRNA eliminated T3-induced upregulation of TH 
activity and the promotive effects on dopaminergic neurons dif-
ferentiation. These results suggested that T3 induced dopaminergic 
neurons differentiation of eNSCs through a calcium wave depen-
dent manner. Taken together, our results reveal the effects of T3 in 
the dopaminergic neurons generation and explore the underlying 
mechanisms. This study emphasis the critical effects of T3 in the 
brain dopamine system development.

Poster Board Number: T-3104

HOXA3 IS ESSENTIAL FOR THE DEVELOPMENT 
OF THYMIC EPITHELIAL PROGENITORS FROM 
MURINE EMBRYONIC STEM CELLS
Lai, Laijun
Univ of Connecticut, Storrs, CT, USA

Hoxa3, a member of the Hox family of transcription factors, has 
been proposed to be the earliest regulator for thymus organogen-
esis. Mice homozygous for Hoxa3 deletion (Hoxa3-/-) are athymic. 

Because Hoxa3 is expressed in the pharyngeal pouch endoderm 
and surrounding neural crest-derived mesenthyme, the absence 
of a thymus in Hoxa3-/- mice could result from defects in either or 
both of these tissues, or result from a defect in the third pharyn-
geal pouch formation. We have reported that murine embryonic 
stem cells (mESCs) can be induced to generate thymic epithelial 
progenitors (TEPs) in vitro. To determine whether Hoxa3 plays a role 
in the development of thymic epithelium, we established mESC 
lines from Hoxa3-/- and the wild-type (Hoxa3+/+) mice. We then 
induced the differentiation of Hoxa3-/- mESCs and Hoxa3+/+ mESCs 
into TEPs in vitro. Although EpCAM1+ cells were generated from 
both Hoxa3-/- and Hoxa3+/+ mESCs, Hoxa3+/+ mESC-EpCAM1+ cells 
co-expressed Keratin 5 and Keratin 8, a phenotype of TEPs, whereas 
Hoxa3-/- mESC-EpCAM1+ cells did not. In addition, Hoxa3+/+ mESC-
EpCAM1+ cells expressed TEP-related genes Pax1, Pax9, and Plet1 
at significantly higher levels than Hoxa3-/- mESC-EpCAM1+ cells. 
Furthermore, when transplanted under the kidney capsule of syn-
geneic mice, Hoxa3+/+ mESC-EpCAM1+ cells developed into cortical 
TECs and medullary TECs, reconstituted normal thymic architecture 
and support T cell development, whereas Hoxa3-/- mESC-EpCAM1+ 
cells did not. These data suggest that TEPs can be generated from 
Hoxa3+/+ mESCs but not from Hoxa3-/- mESCs. Therefore, Hoxa3 is 
required for the development of TEPs from mESCs.

Poster Board Number: T-3105

GATA4 COOPERATES WITH NODAL/ACTIVIN 
SIGNALING DURING DEFINITIVE ENDODERM 
SPECIFICATION OF MOUSE EMBRYONIC STEM 
CELLS
Gordillo, Miriam1, Liu, Ting-Chun1, Gouon-Evans, Valerie2, Evans, 
Todd1

1Department of Surgery, Weill Cornell Medical College, New York, NY, USA, 
2Department of Gene and Cell Medicine, Mount Sinai School of Medicine, New 
York, NY, USA

Specification of definitive endoderm (DE) during gastrulation is a 
prerequisite for the formation of organs including liver, pancreas, 
lung, thymus, thyroid and gut. DE and mesoderm originate during 
gastrulation when epiblast cells are recruited to the primitive streak 
(PS). The PS can be subdivided into posterior, middle, and anterior 
regions with distinct developmental potential. Definitive endo-
derm forms from the anterior PS, while distinct subpopulations of 
mesoderm are induced in each of the different PS regions. These 
differences in potential are correlated with a gradient of Nodal 
signaling within the primitive streak. Differentiation of mouse 
embryonic stem (ES) cells in the presence of Activin A, a nodal 
receptor agonist, efficiently recapitulates this early lineage commit-
ment: high levels of Activin induce endoderm specification and low 
levels of Activin induce mesoderm commitment. This co-regulation 
by Nodal signaling and the close proximity of mesoderm and DE 
within the PS led to the proposal of a bipotential population known 
as mesendoderm, now largely supported by experimentation in 
vitro and in the mouse embryo. Nodal/Activin signaling directs the 
expression of a conserved network of transcription factors that 
function at different stages in the induction and specification of 
DE. This network includes Mix-like homeobox genes, Eomesoder-
min, FoxA2, Sox17 and Gata4/5/6. This network is thought to be 
involved in segregation of the endoderm and mesoderm lineages, 
commitment of cells to DE fate, and regionalization of nascent 
endoderm. To define the role of Gata4 in mouse DE development 
we generated a mouse ES cell line in which Gata4 is placed under 
doxycycline-inducible control. We found that in serum-free condi-
tions, Gata4 expression alone favors a primitive endoderm fate, and 
is not able to induce a DE population. However, expression of Gata4 
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under optimal conditions known to favor DE specification (Activin 
at 75ng/ml) led to a significant increase in the percentage of DE 
precursors, defined by c-Kit and Cxcr4 expression. More impor-
tantly, with Activin concentrations as low as 1 or 5 ng/ml, which 
is not sufficient to induce DE, Gata4 expression resulted in a large 
expansion in the DE population. With low Activin, Gata4 directed an 
increase in the expression of DE specific markers with a concomi-
tant reduction in mesoderm specific markers. This DE population 
generated by Gata4+low Activin has an equivalent potential for 
differentiation toward hepatoblast fate, when compared to DE 
precursors obtained by high Activin concentration. In summary, 
we show that Gata4 cooperates with Nodal/Activin signaling to 
specify definitive endoderm and to promote definitive endoderm 
over mesoderm fate by inducing and reinforcing the expression of 
endoderm genes, while repressing expression of mesoderm genes. 
Our results provide the first evidence of a role of Gata4 in the segre-
gation of DE from mesendoderm precursors.

Poster Board Number: T-3106

UNIQUE 3-O-SULFATED HEPARAN SULFATE 
STRUCTURE CONTRIBUTES TO THE 
DIFFERENTIATION OF MOUSE EMBRYONIC STEM 
CELLS
Hirano, Kazumi1, Sasaki, Norihiko1, Kuppevelt, Toin2, Nishihara, 
Shoko1

1Department of Bioinformatics, Soka university, Tokyo, Japan, 2Department 
of Biochemistry, Radboud University Nijmegen Medical Centre, Nijmegen, 
Netherlands

Recently, we demonstrated that heparan sulfate (HS) chains play 
important roles in the maintenance and differentiation of mouse 
embryonic stem cells (mESCs) by regulating extrinsic signaling. 
Sulfated HS structures are modified by various sulfotransferases 
during development. However, the significance of specific HS 
structures during development remains unclear. Here, we show 
that unique 3-O-sulfated HS structures (3-O-HS) synthesized by 
HS 3-O-sulfotransferases (3OSTs) increase during differentiation 
of mESCs following LIF withdrawal. This finding suggested that 
unique 3-O-HS contributes to primary mechanism of differentia-
tion in mESCs. We performed 3OST-overexpression to up-regulate 
the unique 3-O-HS. Overexpression of the unique 3-O-HS in mESCs 
induced spontaneous differentiation into primitive endoderm and 
primitive ectoderm in the presence of LIF and serum. To examine 
the requirement for unique 3-O-HS for the differentiation of mESCs, 
we performed stable knockdown (KD) of 3OST mRNA using RNAi. 
In the stable 3OST KD, the expression of Gata6 (primitive endoderm 
marker) did not increase even by LIF withdrawal. Then, we inves-
tigated in vitro differentiation into embryoid bodies (EBs), which 
comprise three germ layers: endoderm, mesoderm, and ectoderm. 
In EBs derived from stable 3OST KD cells, the expression of Fgf5 
(primitive ectoderm marker), Sox17 (endoderm marker), Goosecoid 
(mesoderm marker), and Pax6 (ectoderm marker) was decreased by 
down-regulation of the unique 3-O-HS. In this study, we demon-
strated that the unique 3-O-HS structure was necessary for induc-
tion of differentiation of mESCs into primitive endoderm and EBs.

Poster Board Number: T-3107

THE DIFFERENTIAL CHARACTERS BETWEEN 
CRANIOFACIAL AND TRUNK NEURAL CREST 
DERIVED STEM CELLS BY ANALYSING P0-CRE/
FLOXED-EGFP TRANSGENIC MICE
Hagiwara, Kunie1, Obayashi, Takeshi2, Sakayori, Nobuyuki3, Osumi, 
Noriko3, Nakazawa, Toru1, Nishida, Kohji4

1Ophthalmology, Tohoku University Graduate School of Medicine, Sendai, 
Japan, 2Applied Informatics for Human and Life Science, Tohoku University 
Graduate School of Information Science, Sendai, Japan, 3Developmental 
Neuroscience, Tohoku University Graduate School of Medicine, Sendai, Japan, 
4Ophthalmology, Osaka University Graduate School of Medicine, Osaka, Japan

Neural crest derived stem cells (NCSCs) are migratory cell popula-
tions that originate in the dorsal part of the neural tube. After 
migration, they differentiate into a wide range of tissues, including 
neurons and glial cells of the peripheral (autonomic and enteric) 
nervous systems, smooth muscles of the heart and great vessel, 
bone, cartilage, and connective tissues of the face, and melano-
cytes. Our purpose was to clarify the differential molecular features 
of craniofacial versus trunk NCSCs using P0-Cre/Floxed-EGFP mice 
embryos, in which NCSCs specifically express EGFP. We isolated 
craniofacial and trunk NCSCs by FACS-purifying EGFP positive cells. 
Gene expression profiles showed differently up-regulated NCSCs 
markers between the two regions. These differences showed that 
craniofacial NCSCs had a mesenchymal lineage, but that trunk 
NCSCs had a distinct neuronal lineage. These results support previ-
ous findings. In addition, we confirmed a number of molecules 
that were up-regulated in craniofacial NCSCs. These molecules had 
not previously been reported to be related to craniofacial NCSCs, 
and might be useful as novel markers for craniofacial NCSCs. In a 
sphere-forming assay using EGFP positive NCSCs of both regions, 
NCSCs showed a high capacity for proliferation. Furthermore, 
through valid differentiation experiments, we confirmed the dif-
ferentiation potential of a wide range of neural crest derivatives, 
including neurons, glial cells, adipocytes, cartilage, and bone cells. 
Comparing the differentiation potential in EGFP positive NCSCs 
between the two regions, we demonstrated that their differentia-
tion potential was not the same. Our study reports the molecular 
character difference between craniofacial and trunk NCSCs in 
P0-Cre/Floxed-EGFP mouse embryos. These data should facilitate 
efforts in regenerative medicine concerning tissues differentiated 
from NCSCs. With further investigation of P0-Cre/Floxed-EGFP mice, 
we can obtain much more helpful findings.

Poster Board Number: T-3108

GLUCOSAMINE INDUCES MIGRATION OF 
MOUSE EMBRYONIC STEM CELLS THROUGH 
DISASSOCIATION OF INTEGRIN β4 AND PLECTIN 
VIA SP1 DEPENDENT-CAM AND PKC SIGNALING 
PATHWAY
Jeon, JiHoon
Vet. Physiology, College of Vet. Medicine, Seoul National University, Seoul, Korea, 
Democratic People’s Republic of

Glucosamine (GlcN), a naturally occurring amino monosaccha-
ride, is an excellent precursor for the biosynthesis of glycosylated 
proteins, which is found to modulate cell proliferation, matrix 
synthesis, and gene expression in various cell types. However, 
the function of GlcN in mouse embryonic stem cells (mESCs) has 
not been reported. Therefore, we examined the effect of the GlcN 
on mESC migration and its related signal pathway. GlcN (2 mM) 
increased migration after 12 h incubation; this effect was inhibited 
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by the GLUT1-specific siRNA. In experiments to examine related 
signaling pathways, GlcN increased O-linked N-acetylglucosamine 
(O-GlcNAc) and O-GlcNAc transferase (OGT), but did not elicit any 
hanges in O-GlcNAcase (OGA) expression. GlcN-induced increase of 
O-GlcNAc and OGT were inhibited by GLUT1-specific siRNA. More-
over, GlcN induced phosphorylation of specificity protein 1 (Sp1) 
transcription factor, which was blocked by OGT inhibitor ST045849 
(20 μM) in nuclear fraction. GlcN also increased calmodulin (CaM) 
expression which was blocked by SP1-specific siRNA. In addition, 
GlcN induced binding of CaM to plectin and then plectin-integrin 
β4 complex disassembly of HDs, which was reversed by OGT- 
and SP1-specific siRNA. On the other hand, GlcN increased Ca2+ 

influx and phosphorylation of the protein kinase C (PKC), which 
were inhibited by GLUT1-specific siRNA or EGTA plus BAPTA-AM. 
Furthermore, GlcN increased phosphorylation of integrin β4 serine 
sites which was reversed by PKC inhibitor bisindolymaleimide. In 
addition, GlcN decreased cell-cell junction regulatory proteins such 
as ZO-1 and claudin, E-cadherin, and occludin, which were blocked 
by CaM-specific siRNA or bisindolymaleimide. Finally, GlcN-induced 
increase of cell migration was inhibited by each signal pathway-
related specific siRNA or inhibitors. In conclusion, GlcN regulated 
dissociation of integrin β4 and plectin through Sp1 dependent-
CaM or PKC phosphorylation and thereby stimulating to the mouse 
ESC migration.

Poster Board Number: T-3109

CONTEXT DEPENDENT ROLE OF OCT4 
IN GOVERNING PLURIPOTENCY AND 
DIFFERENTIATION
Chia, Gloryn
Cambridge University, Cambridge, United Kingdom

Oct4 is a critical regulator of pluripotency and is indispensible in 
mouse preimplantation embryo development and embryonic 
stem cells (ESC) maintenance. In Oct4 knockout embryos, the inner 
cell mass cannot be maintained and differentiates into trophecto-
derm. Likewise, ESC undergo rapid differentiation upon the loss 
of Oct4. However, Oct4 is not restricted only to naïve pluripotent 
cells. Rather its expression persists in the postimplantation epiblast 
and during early differentiation in the gastrulating embryo. While 
considerable efforts have been dedicated in elucidating factors that 
are essential for cell fate specification and commitment, the effects 
of disrupting the tightly regulated pluripotent network during 
differentiation in response to different environmental signals is still 
poorly understood. Here, using conditional knockout approaches, 
we show that Oct4 is essential in maintaining different states of 
pluripotency (naïve and primed) in the pre- and postimplantation 
embryos.

Poster Board Number: T-3110

CONTINUOUS LIVE IMAGING OF SINGLE MOUSE 
EMBRYONIC STEM CELL CYCLE PROGRESSION 
USING FUCCI AND E-CADHERIN PROTEINS
Jovic, Dragomirka1, Sakaue-Sawano, Asano2, Miyawaki, Atsushi2, 
Akaike, Toshihiro1

1Biomolecular Engineering, Tokyo Institute of Technology, Yokohama city, 
Japan, 2Advanced Technology Development Group, Riken, Brain Science 
Institute, Wako city, Japan

With the emergence of embryonic stem cell-based therapy as an 
attractive treatment for various diseases, there is a parallel need to 
analyze cell cycle restructures in differentiation process to assess 
their therapeutic effectiveness. A comprehensive understanding 

of the cell biology of embryonic stem cells requires direct observa-
tion of single ES cell cycle division in the absence of heterogeneous 
niche. Here, we combined bio-imaging and cadherin-based ECM 
engineering approaches to visualize mES cells in a single level. By 
continuous direct long-term single-cell observation of Fucci mES 
cells, it was possible to track dynamic cell cycle progression from 
fast dividing mES up to endoderm lineage-stage cells. With this 
unique combination, we were able to understand individual cell 
cycle phase, speed and direction of cell commitment in vitro. Ab-
breviation: mES-mouse embryonic stem cells; ECM- extracellular 
matrix; Fucci- fluorescent ubiquitination-based cell cycle indicator.

Poster Board Number: T-3111

TEMPORALLY-REGULATED 
MECHANOTRANSDUCTION CONTROLS STEM CELL 
CARDIOMYOGENESIS
Young, Jennifer L ., Kretchmer, Kyle, Schaefer, Jacquelyn, Engler, 
Adam J.
Bioengineering, University of California, San Diego, La Jolla, CA, USA

As cells migrate and differentiate throughout development, they 
secrete and assemble extracellular matrix (ECM), giving rise to time-
dependent, tissue-specific stiffness, i.e. cardiac muscle originates 
from soft mesoderm, <500 Pa (Pa; a unit of stiffness), and under-
goes ~10-fold myocardial stiffening from HH stages 18-36 in the 
chick embryo. When mimicked in vitro, myocardial stiffening en-
hanced cardiac specific gene expression and myofibril organization 
in immature pre-cardiac mesoderm. While active mechanotrans-
duction causes maturation, the specific proteins responsible for 
responding to time-dependent stiffness involved remain unknown. 
Here we examined expression and organization of well-known 
mechanosensitive proteins, e.g. focal adhesion kinase (FAK) and 
vinculin, in mouse embryonic stem cells (mESCs), mESC-derived 
cardiomyocytes, pre-cardiac progenitors, and isolated mature 
cardiomyocytes plated on matrices with either dynamic or static 
cardiac tissue-specific stiffness. Ratiometric western blot analysis 
shows higher expression of activated focal adhesion proteins when 
progenitor and mESC-derived cardiomyocytes were plated on 
hydrogels of cardiac tissue-specific stiffness compared to static, soft 
matrices, indicating that mechanically driven maturation is at least 
partially achieved via active mechanosensing. Beating and force 
generation were also inhibited in cells on matrices that deviated 
from tissue stiffness, indicating that active forces required for cell 
maturation and viability are affected by mechanical properties of 
the matrix on which the cells exert tension. Identifying mechano-
sensitive pathways that are active in cardiomyogenesis can lead to 
a better understanding of stem cell differentiation and develop-
ment.

Poster Board Number: T-3112

UNDERLYING MECHANISMS OF THE In vItro 
INDUCTION OF HEMATOPOIETIC STEM CELL-LIKE 
CELLS FROM MOUSE EMBRYONIC STEM CELLS BY 
LIM-HOMEOBOX TRANSCRIPTION FACTOR, LHX2
Kitajima, Kenji1, Kyba, Michael2, Hara, Takahiko1

1Stem Cell Project, Tokyo Metropolitan Institute of Medical Science, Tokyo, 
Japan, 2Lillehei Heart Institute, University of Minnesota, Minneapolis, MN, USA

We have recently reported that hematopoietic stem cell (HSC)-like 
cells were effectively induced from mouse embryonic stem cells 
(ESCs) by an enforced expression of LIM-homeobox transcription 
factor, Lhx2 (Blood 117:3748-58, 2011). When Lhx2 was retrovirally-
transduced in mesodermal cells of differentiating mouse ESCs 
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on OP9 stromal cells, HSC-like cells were induced and robustly 
expanded. The Lhx2-induced HSC-like cells displayed self-renewing 
capacity in vitro and long-term hematopoietic repopulation activ-
ity in vivo when transplanted into lethally-irradiated congenic 
recipient mice. The HSC-like cells were also induced from mouse 
induced pluripotent stem cells. Here we analyzed mechanisms of 
the in vitro induction of HSC-like cells by Lhx2. For this purpose, we 
newly established a mouse ESC line carrying Dox-inducible Lhx2. 
When the ESCs were induced to differentiate on OP9 cells and Lhx2 
expression was turned on at the mesodermal stage, differentia-
tion of lineage+ mature hematopoietic cells from c-Kit+ immature 
hematopoietic cells was severely impaired. The c-Kit+ cells acquired 
self-renewal ability and were expanded on OP9 cells. This self-
renewal ability strictly depended on the presence of Lhx2, since the 
c-Kit+ cells were immediately differentiated into mature hematopoi-
etic cells after Lhx2 expression was turned off. These data suggest a 
possibility that Lhx2 would promote the self-renewal of immature 
hematopoietic cells. To confirm this possibility, we carried out the 
Lhx2 transduction experiment into mouse adult bone marrow 
HSCs. Lhx2 indeed promoted the self-renewal of bone marrow 
HSCs in vitro. Next, molecular functions of Lhx2 were investigated. 
It has been reported that LIM-homeobox transcription factors 
indirectly affect the amount of LIM-only protein (Lmo). Consistent 
with the previous report, we found that in the presence of Lhx2, 
the amount of Lmo2 protein, a critical regulator of hematopoietic 
differentiation, was reduced. To determine whether the amount 
of Lmo2 is a limiting factor during the induction of HSC-like cells 
by Lhx2, Lmo2 was co-transduced with Lhx2 in the ESC-derived 
mesodermal cells. As a result, induction of HSC-like cells by Lhx2 
was partially inhibited by increasing the amount of Lmo2. Taken 
together, we propose that the induction of ESC-derived HSC-like 
cells by Lhx2 is caused by the promotion of self-renewal of resident 
immature hematopoietic cells, and the amount of Lmo2 is critically 
involved in this process.

Poster Board Number: T-3113

HEPATIC DIFFERENTIATION OF ES CELLS IN 
A HOLLOW FIBER-TYPE BIOREACTOR AND 
APPLICATION TO A BIOARTIFICIAL LIVER
Amimoto, Naoki1, Miyazawa, Toru1, Tani, Hideki1, Mizumoto, 
Hiroshi1, Nakazawa, Kohji2, Ijima, Hiroyuki1, Funatsu, Kazumori1, 
Kajiwara, Toshihisa1

1Department of Chemical Engineering, Faculty of Engineering, Kyushu 
University, Fukuoka, Japan, 2Department of Life and Environment Engineering, 
Faculty of Environmental Engineering, The University of Kitakyushu, Kitakyushu, 
Japan

Introduction: We have tried to develop a bioartificial liver (BAL) 
using cultured hepatocytes and focused on pluripotent stem 
cells, such as embryonic stem (ES) cells and induced pluripotent 
stem (iPS) cells, as a potential cell source of it. These cells must be 
induced to differentiate into the target cells, hepatocytes, because 
they are in an undifferentiated state. In this study, we used hollow 
fiber (HF)/organoid culture method, in which cultured cells form a 
cellular aggregate called an ‘‘organoid’’ in the lumen of the HF. We 
have confirmed the hepatic differentiation of mouse pluripotent 
stem cells using the HF/organoid culture method. To put the BAL 
using cultured hepatocytes into practical use, it is necessary to de-
velop a high-performance artificial liver device and to demonstrate 
its therapeutic effect. In the present study, we evaluated the perfor-
mance of an ES cells-immobilized BAL module based on HF/organ-
oid culture by in vitro and ex vivo experiment. Materials and Meth-
ods: [1] Fabrication of the BAL module and hepatic differentiation 
of mouse ES cells We developed a BAL module (culture volume; 

2.97 cm3) with a one-layer textile HF sheet. The HF sheet was com-
prised of 5 cm, 130 cellulose triacetate HFs for plasma separation. 
6.2×106 mouse ES cells were immobilized in the BAL module and 
the module was cultured under the perfusion condition for 30 days. 
To induce hepatic differentiation, differentiation-promoting agents 
were added to the culture medium (1mM sodium butyrate on days 
9-15; 10-7 M dexamethasone; 10 ng/mL oncostatin M; and insulin-
transferrin-selenium (10 mg/mL insulin, 5.5 mg/mL transferrin, 6.7 
ng/mL selenium acid) on days 15-30). [2] Functional evaluation 
of the BAL module using liver failure model animals Male Wistar 
rats weighting 200 to 300 g were used for the animal experiments. 
The liver failure was induced by a method combining 70% partial 
hepatectomy with hepatic ischemia for 20 min (spontaneous 
recovery rate; 60%). After the induction of liver failure, the rats were 
connected with the ES-module or control-module (without cells) 
via jugular vein and carotid artery, and 1 hour extracorporeal circu-
lation at 1 ml/min was initiated. We measured changes in the blood 
biochemistry level during extracorporeal circulation. In case the rat 
recovered, we also evaluated liver regeneration a week after opera-
tion. Result: Mouse ES cells immobilized inside HFs proliferated in 
culture and formed cylindrical organoids that grew in the longitu-
dinal direction of the HFs. The liver specific functions were detected 
by about 2 weeks of culture. The maximum ammonia removal 
rate and albumin secretion rate per ES cell-immobilized module 
reached 60% and same level of that of primary mouse hepatocyte-
immobilized module, respectively. In the animal experiments, all of 
the 3 rats applied the control-module eventually died. On the other 
hand, the rat applied ES-module, although the number of applica-
tion has only been one case, recovered after operation and the 
blood biochemistry levels a week after become equivalent to the 
healthy level and liver regeneration was also observed. Conclusion: 
The hollow fiber type BAL module containing differentiating ES 
cells expressed liver specific functions. In functional evaluation of 
the BAL module by ex vivo experiments, although it needs further 
researches, this module showed the potential for supporting liver 
functions and inducing liver regeneration of the liver failure rats.

Poster Board Number: T-3114

SMALL MOLECULE SIGNALLING PATHWAY 
INHIBITOR SCREENING REVEALS MULTIPLE 
PATHWAYS CONTRIBUTE TO DOPAMINERGIC 
NEUROGENESIS
Hunt, Cameron P ., Fabb, Stewart R., Haynes, John M., Pouton, Colin 
W.
Monash Institute of Pharmaceutical Science, Monash University, Melbourne, 
Australia

Identification of key signalling events during neural differentiation 
of mouse ES cells (mESCs) has identified the role that some tyrosine 
kinases play in directing lineage specification. Many of the best de-
fined of current neural differentiation paradigms give rise to either 
non-desired neural phenotypes, or to non-neuronal cells. The unde-
sired cell types may generate undesired effects if the neurons are to 
be used for either toxicity, drug screening or transplantation stud-
ies. In this study we use homologous knock-in ES cell reporter lines 
expressing luciferase or eGFP under the control of the transcription 
factors; Lmx1a, Nurr1 & Pitx3, to investigate the impact of tyrosine 
kinase inhibitor libraries on the development of dopaminergic 
neurons. Initial screening used a simple adherent monolayer ES 
cell differentiation protocol to investigate the effects of 130 kinase 
inhibitors on Lmx1a-luc expression. From the initial screening, 10 
classes of kinase inhibitors were found to consistently influence ex-
pression of Lmx1a. In particular, inhibitors of the epidermal growth 
factor (EGF), vascular endothelial growth factor (VEGF) receptor and 
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DNA-dependent protein kinase (DNA-PK) signalling, significantly 
increased Lmx1a expression (2-, 4- & 2.5-fold change respectively 
over vehicle, one-way ANOVA, p<0.0001). In addition, protein 
kinase C (PKC) isoform inhibitors generally decreased Lmx1a ex-
pression. To confirm small molecule treatment conferred midbrain 
dopaminergic potential, Pitx3-eGFP cultures were incubated with 
combinations of EGF receptor, VEGF receptor & PKC inhibitors. The 
expression of eGFP was then monitored during neuronal devel-
opment. Under these conditions the attenuation of EGF & VEGF 
signalling alone was sufficient to promote Pitx3 expression (6.5 
±1.2% & 7.0 ±1.2% vs control 3.5 ±0.4%). In addition, to show small 
molecule compounds also increased midbrain dopaminergic pre-
cursors, Nurr1-luc cultures were exposed to candidate inhibitors. 
However, unlike Lmx1a, candidates could not modulate expression 
of Nurr1. This work shows that small molecule screening reveals 
select pathways that stimulate or inhibit transcription factors as-
sociated with the development of dopaminergic neurons without 
the use of exogenous patterning factors. However, the timing of 
inhibitor addition & potential for signalling pathway cross-talk may 
confound our interpretation of this data; both factors are currently 
under investigation.

Poster Board Number: T-3115

MICRORNA125B-LIN28 PATHWAY ACTS AS 
A RHEOSTAT TO CONTROL THE BALANCE 
BETWEEN SELF-RENEWAL AND MESENDODERM 
COMMITMENT OF EMBRYONIC STEM CELLS
Wang, Jia, Cao, Nan, Yang, Huang Tian
Institute of Health Sciences, Shanghai, China

Embryonic stem cells (ESCs), derived from the inner cell mass of 
blastocysts, are self-renewing and pluripotent cells with the ability 
to differentiate into all derivatives of the three primary germ layers, 
i.e. ectoderm, endoderm, and mesoderm. However, the factors 
and signaling processes regulating self-renewal and differentiation 
are not yet fully understood. MicroRNAs (miRNAs), small noncod-
ing RNAs that regulate gene expression at the posttranscriptional 
level, are important regulators of cell fate decisions. Although 
thousands of miRNAs and their targets have been identified, their 
specific roles in regulating the balance between self-renewal and 
specific lineage commitment of ESCs are largely unidentified. Here 
we report a novel rheostat function of miR-125b/Lin28 axis in the 
regulation of mouse embryonic stem cell (mESC) self-renewal and 
lineage specification. With a MicroRNA Array screen, we identified 
a number of miRNAs significantly changed during ESC differentia-
tion, among which miR-125b was enriched in undifferentiated ESCs 
but more significantly downregulated than most other miRNAs 
during early differentiation. The abundantly expressed miR-125b in 
undifferentiated mESCs was dramatically downregulated to a level 
hardly detected during differentiation day 3 to 5, with a concomi-
tant upregulation of Lin28. Ectopically expressing miR-125b did not 
alter characteristics of undifferentiated mESCs, whereas it sustained 
the cells in the undifferentiated status, impaired the endoderm and 
mesoderm development and inhibited cardiomyocyte formation, 
while the expression of ectodermal genes and the neuronal differ-
entiation remained unchanged. We further demonstrated that miR-
125b targeted the 3’-untranslated region of Lin28 and reduced the 
abundance of Lin28 at both mRNA and protein levels. Moreover, 
phenotypes of miR-125b overexpressing cells were mimicked by 
downregulation of Lin28 and rescued by re-introduction of Lin28. 
In addition, the impaired cardiogenesis in miR-125b introduced 
cells was greatly recovered when mimicking of endoderm environ-
ment by cultivation with the condition medium from a visceral 
endoderm-like cell line END-2. These results demonstrate that the 

downregulation of miR-125b is required for the initiation of ESC 
differentiation and miR-125b acts as a rheostat that controls the 
balance between self-renewal and lineage-specific commitment of 
ESCs through directly targeting Lin28. These findings extend our 
knowledge in understanding of the regulatory mechanism of ESC 
self-renewal and differentiation as well as the tightly control of cell 
lineage decisions in ESCs.

Poster Board Number: T-3116

APPLICATION OF STEM CELL BASED SCREENING 
TECHNOLOGY TO COSMETIC DEVELOPMENT
Inoue, Yu, Hasegawa, Seiji, Yamada, Takaaki, Date, Yasushi, 
Mizutani, Hiroshi, Nakata, Satoru
Research Laboratories, Nippon Menard Cosmetic Co., Ltd, Nagoya, Japan

Background and Purpose: The appearance of human skin is dra-
matically transformed as we age. The signs of skin aging include 
pigmentation, wrinkles, sagging skin, dry skin and gray hair. These 
signs are considered to be induced when the maintenance of tissue 
homeostasis is disrupted. Recent studies have shown that stem 
cells exist in skin tissues such as epidermis, dermis and subcutane-
ous tissues, and may play an important role in the maintenance 
of tissues. We have pursued the development of novel cosmetic 
technologies targeting skin stem cells (Biochem Biophys Res Com-
mun. 396, 837-842. 2010). In this study, we discussed the patho-
genic mechanism of pigmentation and gray hair and the screening 
technology for materials to improve them, focusing on melanocyte 
stem cells locating in the bulge area in hair follicles. Specifically, we 
established an in vitro stem cell differentiation induction system for 
melanocytes and conducted a search for materials that regulate the 
differentiation of melanocytes using the system. Methods: In this 
study, ES cell (C57BL/6-derived) differentiation induction system for 
melanocytes established by Yamane et al. was used (Dev Dyn.216, 
450-458. 1999). First, ES cells were seeded on the ST2 feeder layer 
and were induced to differentiate into melanocytes using a culture 
medium (α-MEM) in which FBS (fetal bovine serum), DEX (dexa-
methasone), bFGF (basic fibroblast growth factor), CT (cholera 
toxin) and EDN3 (endothelin-3) were added. Then, a variety of 
materials was added in the differentiation induction system. And 
the effects of each material on the differentiation into melanocytes 
were examined by analyzing the gene expressions of differentiation 
markers Results: As a result of the screening using the differentia-
tion induction system, we discovered various materials which regu-
late the differentiation of ES cells into melanocytes. For example, 
barley (gramineous grain) extract notably promoted the differentia-
tion into melanocytes, but in contrast, Alaria Praelonga (seaweed) 
extract notably suppressed the differentiation into melanocytes. 
We also found a material that altered ES cell fate and promoted the 
ES cells to differentiate into nerve cells and retinal pigment cells. We 
will further investigate these materials and analyze the regulatory 
mechanism of stem cell differentiation. Discussion: The materials 
discovered in the screening system are considered to be versatile. 
For example, barely extract, which promoted the differentiation 
into melanocytes, may be useful for the prevention of gray hair 
and vitiligo which is caused by loss of melanocytes. On the other 
hand, Alaria Praelonga extract, which suppressed the differentiation 
into melanocytes, may be useful for the treatment of pigmenta-
tion, dullness and hyperpigmentation of the skin. Furthermore, the 
materials, which promoted the differentiation into nerve cells and 
retinal pigment cells, can be applied to the treatment of neurologi-
cal diseases such as Parkinson’s disease and retinal pigmentary 
dystrophy. It is expected that the stem cell-based screening tech-
nology is a useful means of providing a number of information on 
abilities of screened materials. Currently, the identification of active 
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ingredients, analysis of regulatory mechanism of differentiation 
and consideration of the clinical efficacy of the materials in which 
we found a regulatory effect of stem cell differentiation are being 
conducted.

Poster Board Number: T-3117

MODULATING CELL FATE AND LINEAGE 
COMMITMENT VIA MRNAS ENCODING CELL TYPE-
SPECIFIC TRANSCRIPTION FACTORS
Chen, Alice E .1, Mahon, Kerry2, Wu, Dongmei1, Cheng, Xun1, Zhai, 
Shuya2, Hamilton, Brad2

1Research & Development, Stemgent Inc., San Diego, CA, USA, 2Research & 
Development, Stemgent Inc., Cambridge, MA, USA

The ability to manipulate cell fate offers tremendous potential as 
a tool for understanding lineage commitment and differentiation 
during development, and as a tool for in vitro disease modeling or 
direct therapeutic applications. Currently, two main strategies are 
employed in vitro to direct cell fate: (1) directed differentiation, in 
which pluripotent stem cells are guided through a series of steps 
that mimic development in vivo, and (2) direct lineage reprogram-
ming or transdifferentiation, in which one fully differentiated cell 
type is converted into another. Multiple examples of direct lineage 
reprogramming through forced expression of cell-type specific 
transcription factors have now been reported, including those of 
the skeletal muscle, neuronal, cardiac, and pancreatic lineages. Cur-
rent methods primarily rely on viral-mediated gene delivery, which 
presents risks associated with genomic integration and insertional 
mutagenesis that limit translational applications. Furthermore, 
these methods do not allow for stoichiometric and temporal 
control over factor delivery. Here, we present the introduction of 
transcription factors via transfection of non-integrating mRNAs for 
direct modulation of cell fate. Using the master myogenic transcrip-
tion factor, MyoD, we present proof-of-concept on the utility of 
non-integrative mRNA-based methods for the transdifferentiation 
of mouse and human fibroblasts into skeletal muscle. We show 
that (1) MyoD mRNA is efficiently translated into protein following 
transfection (2) MyoD protein is functional in activating a MyoD-
sensitive luciferase reporter, and (3) repeated delivery of MyoD 
mRNA to fibroblasts induces expression of the muscle-specific 
markers, MF-20, Myogenin, Desmin, as well as the formation of 
multinucleated myotubes.
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CELLULAR IDENTITIES ARISING DURING 
MESODERMAL DIFFERENTIATION
Jakt, Lars M ., Moriwaki, Satoko, Nishikawa, Shinichi
Stem Cell Research, Riken Center for Developmental Biology, Kobe, Japan

Differentiation of multi- or pluri-potent cells results in the genera-
tion of heterogeneity of cell identities in a poorly understood man-
ner. Understanding the nature in which the heterogeneity emerges 
at the cellular level during differentiation is essential to allowing an 
understanding of the mechanisms that control this process. This 
is partly because measurements on heterogeneous populations 
cannot confirm correlations at the individual cell level, but more im-
portantly because the generation of heterogeneity is the primary 
output of the differentiation process. The generation of diversity 
can be considered as the passage of cells (and their descendants) 
through an N-dimensional descriptive space (i.e. phase space) 
where each dimension represents some numerical descriptor of the 
cell state. We are using combinatorial oligonucleotide fluorescent 
in situ hybridisation (FISH) to quantitatively measure transcript 
abundancies for up to 7 genes concurrently during mesoderm dif-

ferentiation. This allows us to track the occupancy of cell identities 
in N-dimensional (N <= 7) phase space, and to monitor how this oc-
cupancy changes with time or change in conditions. We are initially 
interested in the extent of the allowable space (a reflection of the 
rigidity of the controlling mechanisms), and how dependent this 
is on external and internal conditions. In order examine this we are 
making measurements from large numbers (>1000) of individual 
cells at different times and conditions during the differentation of 
mouse ES derived mesoderm progenitors to hematopoietic and 
endothelial lineages. This should provide, not only an idea as to the 
general nature of the process but also an extensive data set that 
can provide answers to a range of specific questions and issues. 
Finally, we hope that this data set, in combination with data directly 
specifying interactions between components can be combined to 
construct an explanatory model of the controlling mechanisms.
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Osteoporosis is a skeletal degenerative disease which dispropor-
tionately affects a large number of postmenopasual women, but 
can also afflict a smaller percentage of men. This disease is charac-
terized by low bone mineral density (BMD) leading to bone fragility 
fractures and bone structural deterioration caused by the imbal-
ance between bone resorption by osteoclasts and bone formation 
by osteoblasts. In postmenopausal osteoporosis disease models, 
it has been found that bone forming osteoblast cell production is 
reduced, while bone resorption osteoclast cells remain function-
ing. Additionally, osteoblasts produced from sources such as bone 
marrow derived mesenchymal stem cells (BMSCs) is reduced with 
advancing age. The ability to create a source of osteoblasts would 
be ideal to restore balance to bone resorption and formation, thus 
cure the root of this degenerative disease. Our preliminary results 
demonstrate that we have generated a robust and easy to culture 
human embryonic progenitor (hEP) cell lines derived from human 
embryonic stem (hES) cells. To determine the capability of these 
cells to become osteoblasts, a small scale screen of the hEPs was 
used to evaluate cell morphology and mineralization for osteogen-
ic properties. Under osteogenic differentiation conditions, a subset 
of the hEP cells displayed mineralization as detected by Alzarian red 
and Von Kossa staining. The osteogenesic potential of the hEP cell 
lines after 21 days in osteogenic differentiation media was further 
confirmed by examining gene expression patterns for the osteo-
genic differentiation markers runx2/cbfa1 (Runx2), and osteocalcin 
(BGLAP). Interestingly, the phenotype of the BMSCs differed from 
the osteoprogenitor hEP lines under bone forming conditions. 
The osteoprogenitor hEPs formed only osteoblasts, however, no 
chondrogenic and adipogenic differentiation was observed with 
these cells when cultured under adipogenic, chondrogenic, or 
osteogenic differentiation media. We have elucidated that different 
cell signaling pathways are being suppressed and activated in the 
osteoporgenitor hEPs as compared to the BMSCs. Thus we have 
identified osteoprogenitor cell lines which may be useful as a sur-
rogate model to study osteoblast differentiation and be used as a 
potential regenerative therapy for osteoporosis.
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DERIVATION OF NEURAL STEM CELLS FROM 
EPIBLAST STEM CELLS
Jang, Hyo Jin, Choi, Hyun Woo, Choi, Sol, Kim, Jong Su, Do, Jeong 
Tae
CHA University, Seouol, Korea, Republic of

Pluripotent stem cells can be derived from both pre- and post-
implantation embryos. Embryonic stem cells (ES cells), derived from 
blastocyst are naïve pluripotent and epiblast stem cells (EpiSCs) 
derived from post-implantation epiblast are primed pluripotent. 
The phenotypes and gene expression patterns of the two plu-
ripotent stem cells are different each other and EpiSCs thought 
to be in a more advanced pluripotent (primed pluripotent state) 
than mouse ES cells (aïve pluripotent state). Therefore, we ques-
tioned whether EpiSCs are less potential to be differentiated into 
specialized cell types in vitro. We derived EpiSCs from 5.5-6.5 day 
post coitum mouse embryos. The EpiSCs could differentiate into 
all three germ layers in vitro, and expressed pluripotency mark-
ers. Interestingly, EpiSCs also were able to efficiently differentiate 
into neural stem cells (NSCs). The NSCs differentiated from EpiSCs 
(EpiSC-NSCs) expressed NSC markers (Nestin, Sox2, and Musasi), 
self-renewed over passage 20, and could differentiate into three 
neural subtypes, neurons, astrocytes, and oligodendrocytes. Next, 
we compared global gene expression patterns of EpiSC-NSCs with 
that of NSCs differentiated from ES cells and brain tissue. Gene 
expression pattern of brain tissue derived NSCs were closer to ES 
cell-derived NSCs than EpiSC-NSCs, indicating that the pluripotent 
stem cell-derived somatic cells could have different characteristics 
depending on the origin of pluripotent stem cell types.
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NEUROTROPHIN SYSTEM: A NEW MOLECULAR 
PLAYER DURING VASCULAR DIFFERENTIATION OF 
EMBRYONIC STEM CELLS
Descamps, Betty, Meloni, Marco, Emanueli, Costanza
University of Bristol, Bristol, United Kingdom

Embryonic stem cells (ESCs) have the ability to self-renew indefi-
nitely and to differentiate in any bodily cell type, including vascular 
cells. Hence, ESC-bases therapies represent a big hope for promot-
ing vascular repair in ischemic disease. Neurotrophins (NTs) are a 
family of protein ligands (NGF, BDNF, NT4/5 and NT3) which medi-
ate their action by binding tropomyosin receptor kinases (TRKA, B, 
C). Well known for their actions on the nervous system, NTs were 
more recently recognized to promote angiogenesis and regulate 
stem cell biology, including of ESCs. Here, we analyzed the role of 
NTs during vascular differentiation of ESCs (mouse ES-D3 line) into 
vascular endothelial cells (ECs) and smooth muscle cells (SMCs). 
Using a 2D embryoid bodies (EBs) model of differentiation, which 
enables production of both ECs and SMCs (Jakobsson et al, 2007), 
we first analyzed the mRNA expressional changes in pluripotency 
and vascular markers, and in NTs and TRKs during differentiation. 
Pluripotency markers (Nanog, Oct4) halved expression at day 7 
of EB-vascular differentiation. Early in EB development, at day 4, 
mRNA level of SMC markers increased (αSMA: 7 folds, SM22α: 2 
folds vs pluripotency) while EC markers mRNA were enhanced from 
day 7 (CD31: 5 folds, CD144: 4 folds vs pluripotency). Among the NT 
system, BDNF/TRKB and NT3/TRKC were the most expressed during 
EB formation. They displayed a differential mRNA expression pat-
tern (qRT-PCR), with an earlier increase of NT3 and its preferential 
TRKC receptor (8 and 20 folds vs pluripotency, respectively) at day 
4, followed by a later increase of BDNF and its TRKB receptor (10 

and 4.5 folds vs pluripotency, respectively) near day 7. VEGF (VEGF-
A165, 20ng/ml) is known to induce the expansion of EBs to a pe-
ripheral vascular plexus (Jakobsson et al, 2007). We confirmed this 
data (by immunofluorescence) and discovered that, importantly, 
recombinant BDNF or NT3 (25ng/ml for both protein) stimulated a 
comparable organized vascular structure, composed of mural cells 
surrounding endothelial tubes. Moreover, BDNF increased mRNA 
level of both EC and SMC markers; while NT-3 enhanced SMC 
markers, only. The vascular structures were higher and thicker by 
treating EBs with VEGF (10ng/ml) plus either BDNF or NT3 (12.5ng/
ml), thus suggesting synergies between VEGFs and NTs. Inhibition 
of signalling through either TRKB (small non peptidic compound 
ANA-12, 25mM) or TRKC (soluble TrkC receptor domain TrkCd5 
neutralizing NT3, 2µg/ml) leaded to the formation of a vascular 
plexus less structured. Interestingly, mRNA levels of both EC and 
SMC markers were decreased under ANA-12 treatment, although 
only mRNA of SMC markers was affected by the inhibition of TRKC 
pathway. These results would suggest a preferential effect of NT3 
into the muscular commitment while BDNF would act in both EC 
and SMC differentiation. In addition to the hereby described role 
in vascular differentiation, NTs seemed to promote EB expansion. 
By counting cells at day 10, a crucial time point during EB develop-
ment, we found significantly higher number of EB cells after VEGF, 
BDNF or NT3 in comparison with vehicle. This effect was enhanced 
by the synergic effect of VEGF with either BDNF or NT3. Moreover, 
ANA-12 and TrkCd5 inhibited cell growth, and so EB expansion. 
Taken all together, these preliminary data evidence for the first time 
a role for the NT system in the differentiation process of ESCs into 
vascular cells.
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Since ES cell derivation by Evans and Kaufman, several pluripotent 
stem cell types have been reported, such as embryonic germ (EG) 
cells, FAB-stem cells, and epiblast stem cells (EpiSCs). Among these, 
EpiSCs are classified as “primed” pluripotent stem cells to compare 
with naïve pluripotent stem cells, ES cells. Epiblast cells differenti-
ated into three germ layers during in vivo development. Although 
EpiSCs contribute to three germ layers in in vitro differentiation, 
they rarely incorporate into ICM of blastocyst and rarely contrib-
ute to chimera after blastocyst injection. However, EpiSCs are 
very heterogeneous population and not well characterized. Here, 
we established an EpiSC line that can form chimera efficiently. 
We derived EpiSCs from Oct4-GFP transgenic mouse epiblast, 
which express GFP by control of Oct4 regulatory region including 
promoter, distal enhancer (DE), and proximal enhancer (PE). We 
derived epiblast stem cells from embryonic day 6.5 embryos. All 
epiblast stem cell lines expressed GFP and self-renewed over 50 
passages. Newly derived EpiSCs expressed pluripotency markers 
Oct4 and Nanog, but did not express germline markers, which were 
known to be expressed in EpiSCs before; so we called these somatic 
EpiSCs (sEpiSCs). The sEpiSCs were able to differentiate to all three 
germ layers and formed teratoma and chimeric embryos without 
germ cell contribution. sEpiSCs showed completely different gene 
expression pattern from ES cells and E3 EpiSC line. Therefore, we 
derived a novel pluripotent cell type that is different from ES cells 
and EpiSCs. The sEpiSCs could be derived from somatic epiblast-
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specific cells, which had been separated from specialized epiblast 
cells that have a developmental potential into primordial germ 
cells.
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CONTROLLED OXYGEN MARKEDLY INFLUENCES 
DIFFERENTIATION OF EMBRYONIC STEM CELLS TO 
INSULIN PRODUCING CELLS
DiIenno, Amanda, Colton, Clark
MIT, Cambridge, MA, USA

Pluripotent stem cells (PSC) hold promise for cell replacement 
therapy and studying embryonic development. However, efficient 
differentiation to desired cell types remains a major obstacle. Most 
PSC research is performed in high, non-physiological O2, but cells 
during embryonic development are exposed to much lower O2. 
Here we report a wide-ranging study showing that physiological 
O2 markedly influences differentiation to insulin-producing cells. 
We differentiated human embryonic stem cells (hESC) and under 
different, well-characterized pO2 environments, controlling cellular 
oxygen exposure through adhesion culture on highly O2-perme-
able silicone rubber membranes. We focused our differentiation 
of hESC to c-peptide+ cells using a modification of the published 
5 stage protocol by ViaCyte, Inc (San Diego, CA)(D’Amour 2006 
Nature biotech). We found that differentiation under 5% O2 from 
hESC to definitive endoderm (stage 1), primitive gut tube (stage 2), 
and posterior foregut (stage 3), followed by 20% O2 to pancreatic 
endoderm (stage 4) and insulin-producing cells (stage 5) gives rise 
to a cell population that is 25% positive for both c-peptide and in-
sulin. This result was 5 times greater when compared to differentia-
tion under normoxic conditions (20% O2). The cells cultured under 
hypoxia passively secreted c-peptide into the medium but were 
not glucose responsive. All pancreatic endoderm genetic markers 
were increased for the controlled-hypoxia (5% stage 1-3, 20% stage 
4-5) when compared to the normoxia condition (20% stage 1-5). By 
examining each stage at multiple controlled high and low oxygen 
levels, we identified O2 conditions that increased the fraction of 
the intermediate cell type of each cell measured by flow cytometry, 
or increased expression of genetic markers for those intermediate 
stages measured by real-time PCR. By combining these oxygen 
levels appropriately, we achieved a large improvement. Preliminary 
results on stage 4 cells have indicated potential O2 conditions 
that result in a 50% c-peptide+ population. Based on these results 
O2 combined with other directed differentiation protocols is a 
potentially-straightforward method that could be applied to future 
cell therapy protocols to generate more of a desired cell type.
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AN ES CELL-DIFFERENTIATION SYSTEM 
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Kato, Hidemasa1, Kohama, Chihiro2, Numata, Koji3, Kiyosawa, 
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Genomic imprinting is a phenomenon where mono-allelic gene 
expression is observed in a parent-of-origin manner. A subset of the 
imprinted genes acquires a tissue-specific imprinted status during 
the course of tissue development but mechanisms underlying this 
epigenetic regulation were largely elusive. We sought to investigate 

this process of tissue-specific genomic imprinting by utilizing an 
in vitro differentiation system of embryonic stem (ES) cells. Ube3a 
gene is expressed from the maternal allele only in neurons. Judging 
from its expression pattern during development, the involvement 
of the paternally-expressed non-coding antisense RNA in Ube3a 
imprinting was anticipated. We established hybrid ES cells between 
two sub-species of Mus musculus (C57BL/6 and MSM/Ms) useful 
to study genomic imprinting mechanism because of the abundant 
inter-subspecies SNPs, and succeeded in the establishment of an 
in vitro neuronal differentiation system where neuron-specific 
imprinting of Ube3a is recapitulated. With this system, we revealed 
that the switch from bi-allelic expression to maternal mono-allelic 
expression of Ube3a occurs during the late neuronal development, 
neurite outgrowth period, and that the expression of endogenous 
antisense transcript of Ube3a locus is up-regulated several hun-
dred-fold at the same period. By analyzing hybrid mouse embryos, 
we also confirmed Ube3a mono-allelic expressivity from embry-
onic day 15.5 in the developing nervous system. Concomitantly, 
marked Ube3a-antisense transcriptional up-regulation was also 
observed, confirming the “epigenetically” faithful differentiation of 
our hybrid ES cells. Preliminary in situ hybridization studies inde-
pendently detecting sense and antisense strands showed that the 
Ube3a-AS transcripts were mostly observed within the cell nuclei 
of the neural cells. This suggests a cis-acting mechanism of these 
antisense transcripts. Further studies are under way to elucidate the 
precise role of these non-coding RNAs. An important implication 
from this study is that evaluation of the “quality” of the cells derived 
from in vitro differentiation of ES cells needs scrutinizing epigen-
etic aspects such as genomic imprinting status found in tissues in 
vivo, in addition to the evaluation by differentiation gene markers 
and morphology. These hybrid ES cells and in vitro differentiation 
system will also allow researchers to investigate broader analyses of 
neuron-specific genomic imprinting, and our hybrid ES cells can be 
useful resources for other tissue-specific genomic imprinting and 
epigenetic analyses.
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MECHANISTIC INSIGHTS INTO DIDO3 FUNCTION 
IN STEM CELLS
Fütterer, Agnes, Martínez-A, Carlos
Department of Immunology and Oncology, Centro Nacional de Biotecnologia/
CSIC, Madrid, Spain

The death inducer-obliterator (Dido) gene has been identified in 
genome-wide screens as a potential regulator of embryonic stem 
cell pluripotency. To explore the role in stem cell biology of Dido3, 
the largest and most broadly expressed of the three Dido isoforms, 
we generated embryonic stem cells from a Dido3-specific mouse 
mutant, using red fluorescence protein (RFP) to replace the only 
Dido3-specific exon in the Dido locus (Dido3-deltaCT(C-terminal)), 
that shows impeded epiblast cell differentiation at the onset of 
gastrulation, causing death at embryonic day 8.5. Functional 
analysis of mutant ES cells showed indefinite self-renewal capacity, 
but indicated that Dido3 is necessary for stem cell differentiation 
in response to withdrawal of leukemia inhibitory factor (LIF). Wild 
type (wt) Dido3 protein is highly expressed in wt ES cells and is 
downregulated during differentiation. Mutated Dido3-deltaCT 
is expressed at comparable levels in mutant ES cells, but is not 
downregulated during differentiation. Other stemness-related 
genes showed impaired repression in mutant embryonic bod-
ies (EB), particularly Oct4, a gatekeeper for ES cell differentiation; 
mutant EB also showed impaired upregulation of genes necessary 
for differentiation. To study the mechanism of Dido3 function, we 
stably overexpressed distinct Dido3 protein domains in mutant 
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Dido3-deltaCT ES cells and monitored expression of stemness and 
differentiation genes in the EB. Reconstitution with full-length 
Dido3 restored differentiation capacity in Dido3-deltaCT mutants, 
with downregulation of Dido3 itself and of other stemness genes, 
including Oct4, and upregulation of differentiation genes. Overex-
pression of the CT domain, missing in the Dido3-deltaCT mutant, 
triggered upregulation of differentiation genes, but not down-
regulation of stemness genes. In contrast, overexpression of the NT 
domain (N-terminal common region of the three Dido isoforms) 
resulted in rapid downregulation of stemness genes and upregula-
tion of differentiation genes. Further experiments revealed Dido3 
interaction with the HDAC3-SMRT complex, as well as Wwp2 and 
RNA polymerase II, suggesting a role in transcriptional repression. 
Based on these results, we speculate that Dido3 is involved in 
repression of differentiation genes in stem cells, as well as in correct 
downregulation of stemness genes at the onset of differentiation.
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NOVEL EPIGENETIC REGULATORY MECHANISM OF 
OCT4 BY CDK2AP1 IN ESCS
Khalid, Omar, Kim, Yong
UCLA, Los Angeles, CA, USA

Understanding the key regulatory elements in maintenance of 
stem cell pluripotency is fundamental in using stem cells in clinical 
applications. Cell cycle regulators are gaining a more prominent 
role, these include molecules such as p27 that have been shown 
to play a role in cell cycle kinetics to maintain a pluripotent state 
and regulate specific genes involved in pluripotency. Similarly, our 
group has discovered how a novel molecule in cell cycle known 
as Cyclin Dependent Kinase 2 Associated Protein 1 (CDK2AP1) 
is involved with key aspects of pluripotency and differentiation. 
Knockdown of CDK2AP1 in mice leads to an embryonically lethal 
phenotype, suggesting a critical role in development. Furthermore, 
mouse embryonic stem cells with CDK2AP1 deletion remain plu-
ripotent with removal of LIF when compared to WT. One possible 
mechanism is the association of CDK2AP1 with the nucleosome 
remodeling and deacetylase (NuRD) complex. We have shown that 
CDK2AP1 interacts with HDAC2 and MBD3, two major players in 
the NuRD complex. Deletion of CDK2AP1 in mESC shows reduced 
levels of global DNA methylation and increased levels of global 
histone acetylation. Recently we have shown CDK2AP1 to regu-
late Oct4 expression, a master regulator in stem cell renewal and 
differentiation. In our studies we have shown that CDK2AP1 plays 
a key role in NuRD-mediated Oct3/4 silencing by epigenetically 
regulating the Oct4 promoter during differentiation of both mESC 
and hESC. Detailed analysis of the Oct4 promoter revealed an ab-
sence of DNA methylation at the proximal enhancer (PE) region in 
differentiated Cdk2ap1-/- mESC. In parallel, we have seen an increase 
in H3K9 acetylation at the same region in Cdk2ap1-/- mESC. We have 
found CDK2AP1 occupancy at the PE region in mESC as well as 
hESC embryoid bodies. Furthermore, in mESC we have observed 
interdependency in CDK2AP1 and MBD3 binding to the OCT4 
promoter. In hESC nuclear translocation of CDK2AP1 upon differ-
entiation was distinct from mESC. CDK2AP1 plays a significant role 
in stem cell differentiation by association with the NuRD complex 
on specific promoter regions, changing chromatin accessibility and 
leading to the silencing of the Oct4 promoter during differentiation 
in mESC. CDK2AP1 itself behaves differently from our IF experi-
ments between human and mouse ESC. We are currently delineat-
ing the mechanistic role of CDK2AP1 in hESC, as well as differences 
and similarities with mESC.
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EPO PREVENT BLOOD-RETINAL BARRIER IN DR 
THROUGH RECUITMENT OF BMPS
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Background: Retinal ischemia induced eye diseases such as Dia-
betic Retinopathy (DR) and Retinopathy of Prematurity (ROP) are 
the leading cause of blindness in the world. An inadequate blood 
supply resulting from early vessel loss causes tissue hypoxia, which 
determines the severity of subsequent pathological vessel growth 
and the rest usually cause vision loss by abnormal blood vessel 
growth. Antiangiogenic compounds (VEGF antibody) often fail to 
completely inhibit abnormal vascular growth and are associated 
with underlying complications. Since the potential clinical applica-
tion, any effective treatment for preotection retinal vessel would 
be benificial to patients which were suffered by these diseases. 
Methods: Firstly, we used intraperitoneal injection STZ to induce 
early DR and OIR (Oxygen-induced retinopathy) to induce ROP 
animal model. The mechanism of prevention effect to blood-
retinal barrier (BRB) of EPO were studied; Secondly, using lentiviral 
mediated system to up-regulate or suppress EPO expression level 
in early DR and ROP animal, we monitored the process of these 
diseases. Furthermore, using bone marrow transplantation (BMT) 
and intravitreal injection bone marrow derived progenitor (BMP), 
we studied the EPO protection mechanism in histological level, 
which could analyze the vessel cells quantity change of BRB in DR 
and ROP. Thirdly, after interference of EPO receptor expression by 
siRNA, we studied the EPO relative signaling pathway in vivo and 
in vitro. Results: In our study, we found that EPO could prevent the 
injured BRB in early DR and ROP. EPO also could preserve the DR 
and ROP retinal apoptosis and electrophysiology function. In retinal 
flat mount and dissociated retinal FCM experiments, we found that 
all three cell types containing in the BRB were significantly rescued 
by EPO gene therapy. In the way of recruit BMP, EPO could improve 
the BRB morphology and function in both early DR and ROP. In 
vivo and in vitro studies shown that these EPO specific effects were 
mediated by its receptors which could activate the downstream 
signaling pathway. Conclusions: Thus, we will hypothesize that EPO 
could be serving as a BMP chemoattractant, which can recruited 
BMP mediated by EPOR and CD131. We found that EPO could 
recruit BMP migration to the injured retina and maintain vascular 
hemodynamic stability. The molecular mechanism of these protec-
tion effects was further investigated lentiviral mediated siRNA 
to block the specific receptors. In this study we also found BMP 
behavior is highly dependent on nitric oxide (NO). In conclusion, it 
is suggestion that the promising goal of retinopathy treatment is to 
rebuild and stabilize functional vasculature in hypoxic retinal tissue, 
rather than to eliminate the abnormal vessels. Furthermore, the 
advantages of possible cytokine therapy are suitable in wide-use 
regardless of the underlining genetic defect.
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Embryonic stem cells (ES cells) will be valuable resources for clini-
cal therapies because of their unlimited self-renewal ability and 
potential to generate any differentiated cell type. G protein coupled 
receptors (GPCRs) play key role in many complex biological pro-
cesses, including development. However, the role of GPCRs in ES 
cell pluripotency and differentiation has received little attention. 
We demonstrated the role of GPCRs on mouse ES cells differentia-
tion including neural or glial differentiation from neural stem cells, 
and pluripotency. Adrenergic receptor alpha 1a, alpha 2a and alpha 
2c were upregulated with the progress of the differentiation from 
ES cell, whereas adrenergic receptor beta 3 (Adrb3) was dramati-
cally decreased with the progress of the differentiation from ES cell 
into neural stem cells. The change in the histone modification at the 
promoter region of Abrb3 was seen in the neural stem cell develop-
ment from ES cells. Under these conditions, a significant increase 
in lysine 27 on histone H3 (H3K27) trimethylation at the promoter 
of Adrb3 was observed in the primary neurosphere derived from 
ES cells. These results suggest that changes in adrenergic receptors 
signaling pathway along with epigenetic modification may a play a 
role in maintaining ES cells.

Reprogramming
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DIRECT GENERATION OF NEURAL PRECURSOR-
LIKE CELLS FROM ADULT HUMAN DERMAL 
FIBROBLASTS .
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Recent studies have reported direct reprogramming of fibroblasts 
to mature neurons by the introduction of defined neural genes. 
This technology has potential use in the areas of neurological 
disease modelling and drug development. However, the use of 
induced neurons for large-scale drug screening and cell-based re-
placement strategies is limited due to their inability to expand once 
reprogrammed. We propose it would be more desirable to induce 
expandable neural precursor (iNP) cells directly from fibroblasts. 
In support of this proposal, we have demonstrated the ability to 
transform adult human dermal fibroblasts directly into neural 
precursor-like (iNP) cells. This was achieved by forced expression 
of the neural stem cell factors Sox2 and Pax6 using either nonviral 
plasmid transfection or recombinant protein transduction. Further, 
we have optimized cell culture conditions allowing us to generate 
iNP colonies in the absence of an animal or human feeder cell layer, 
an essential requirement for the transfer of reprogrammed cell lines 

to clinical use. Colony formation was observed within 14 - 30 days 
with full colony expansion achieved by 60 - 90 days at an efficiency 
of 0.05%. Daughter colonies were formed after serial passaging. 
Quantitative PCR demonstrated that iNP colonies express a range 
of neural stem and precursor genes including Sox2, Pax6, Six3, 
Sox1, HoxB9, Nkx6 and Ngn2, comparable to human embryonic 
stem cell-derived neural precursor cells. Upon differentiation, iNP 
cells give rise to neurons exhibiting typical neuronal morpholo-
gies including multiple arborizing dendrites and expression of 
the neuronal markers TUJ-1, NSE and MAP2, with a population of 
iNP-derived neurons expressing the catecholaminergic neuronal 
marker TH or the GABAergic neuronal marker GAD65/67. Most impor-
tantly, iNP-derived neurons demonstrated the ability to fire action 
potentials in response to current injection. These results represent 
a novel virus-free approach for direct reprogramming of human 
fibroblasts to a neural precursor fate.

Poster Board Number: T-3132

REPROGRAMMING OF HUMAN NEUROBLASTOMA 
CELLS USING IPSC TECHNOLOGY
Islam, S . M . Rafiqul1, Suenaga, Yusuke1, Takatori, Atsushi1, Ueda, 
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1Division of Biochemistry & Innovative Cancer Theraputics, Chiba Cancer 
Center Research Institute, Chiba, Japan, 2Division of Business & Technology 
Development, DNAVEC Corporation, Tokyo, Japan, 3Division of Cancer 
Genomics, Chiba Cancer Center Research Institute, Chiba, Japan

Background: Neuroblastoma (NB) is the most common extracranial 
solid tumor of infancy, which originated from the sympathetic 
nervous system of the neural crest. Oncogene MYCN amplifica-
tion is frequently observed and is associated with the aggressive-
ness of NB. Our recent studies provide novel stratifications of NB 
which are based on global genomic and RNA expression profiles. 
These molecular signatures are strongly correlated with patient 
prognosis, suggesting that each subtype has a specific course of 
progression. Induced pluripotent stem cells (iPSCs) can be gener-
ated from distinct cell types by enforced expression of reprogram-
ming factor (RPF) genes. Recently, induced pluripotent cancer cells 
(iPCCs) have been established in several cancers and are being 
used to investigate the stemness of cancer cells. However, genera-
tion of iPCCs from NB has never been attempted. Here we aimed 
to generate and profound study of iPCCs from NB. Methods: We 
applied the Sendai virus (SeV) vector into SH-SY5Y I-type NB cells 
for reprogramming, as it is an RNA virus and transgenes do not 
integrate into the host genome. We carried out 244K human array 
CGH (aCGH) microarray to examine the gene expression profile of 
iPCCs. We performed alkaline phosphatase (AP) staining to confirm 
iPCC generation. To examine the embryonic stem (ES) cell-related 
genes expressed in iPCCs, immunocytochemistry and quantitative 
real time RT-PCR were performed. Apoptotic cells were detected 
using TUNEL assay after treatment with chemotherapeutic agents. 
Results: SH-SY5Y intermediate (I) type cells show higher expression 
of RPF genes such as NANOG, OCT4, SOX-2, KLF4 and have stem-
like properties. Upon retinoic acid (RA) treatment they undergo 
differentiatiation into neuroblastic (N) and substrate adherent (S) 
type cells. Forty days post transduction of SeV, NB cells form iPS-like 
colonies and AP staining positive data confirm iPCCs generation. 
The aCGH data revealed the same genomic aberrations in the iPCCs 
as their parental cells, indicating that an intact genomic status was 
maintained during the reprogramming process. Immunocyto-
chemistry data suggested that the iPCCs expressed ES cell surface 
markers such as SSEA4, TRA-1-60 and TRA-1-81. Quantitative RT-
PCR data revealed that endogenous reprogramming factor genes 
including NANOG, OCT4, SOX2, c-MYC and hTERT were highly 
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expressed in these colonies. Cis-diamminedichloroplatinum (CDDP) 
treatment to iPCCs showed a resistant phenotype when compared 
with their parental cells. Conclusions: We generated iPCCs from 
human NB which show cancer stem cell (CSCs)-like properties that 
might create a new opportunity for disease modeling, patient-spe-
cific drug screening and personalized cell-based therapies.

Poster Board Number: T-3133

UNDERSTANDING REPROGRAMMING USING THE 
X CHROMOSOME REACTIVATION
CANTONE, IRENE1, Nesterova, Tatyana2, Brockdorff, Neil3, 
Merkenschlager, Matthias1, Fisher, Amanda1

1MRC Clinical Science Center, Imperial College London, London, United 
Kingdom, 2Department of Biochemistry, Univeristy of Oxford, Oxford, United 
Kingdom, 3Department of Biochemistry, University of Oxford, Oxford, United 
Kingdom

X chromosome inactivation is an exemplar for epigenetic inheri-
tance. Reactivation of the X inactive chromosome (Xi) can occur 
both in vivo and in vitro when female somatic cells acquire a 
pluripotent state, and this provides a model to study the erasure of 
epigenetic memory in mouse cells. In human, however, the status 
of the two X chromosomes in female embryonic stem (ES) cells 
and their reactivation in induced Pluripotent Stem (iPS) cells varies 
depending upon culturing and reprogramming techniques. The 
aim of our research is to understand how human somatic cells are 
reprogrammed towards pluripotency, by examining the X chromo-
some reactivation in heterokaryons where human fibroblasts or 
lymphocytes are reprogrammed following fusion with mouse ES 
cells. This methodology, unlike iPS, allows monitoring early events 
that occur during successful reprogramming. We have examined 
known epigenetic marks of the inactive X chromosome during re-
programming and defined the sequence of events that are associ-
ated with the X reactivation in the human nuclei, such as chromatin 
features, XIST localization and biallelic expression of X-linked genes. 
Delocalization of XIST and loss of H3K27me3 enrichment from the 
Barr body are some of the first events that occurs concomitantly 
with de novo expression of pluripotency genes. Sequential RNA/
DNA-FISH data suggest that this is followed by a reactivation of 
at least some X-linked genes. Future studies will extend these 
findings analyzing the expression of X-linked polymorphisms after 
reprogramming of clonal fibroblast populations by both RFLP and 
Allele-specific RNA sequencing approaches. This study will provide 
insights into the status of the X chromosomes in reprogrammed 
human cells and will help us to untie the controversial results 
obtained with the iPS method thus furthering our understanding 
of stem cell identity.

Poster Board Number: T-3134

LARGE SCALE ANALYSES OF MOLECULAR 
SIGNATURES AND BEHAVIORS OF HUMAN 
PLURIPOTENT STEM CELLS
Koyanagi-Aoi, Michiyo, Ohnuki, Mari, Sawamura, Yuka, Takahashi, 
Kazutoshi, Yamanaka, Shinya
Center for iPS Cell Research and Application (CiRA), Kyoto, Japan

There are some variations in differentiation propensity among 
clones of human embryonic stem (hES) cells and induced pluripo-
tent stem (hiPS) cells. For the promising applications of ES/iPS cells: 
drug discovery, studies on disease mechanism and cell therapy, 
we need to select the clones capable of complete differentiation 
into expected cells with no remaining of undifferentiated cells, 
preferably without differentiation processes, which are time- and 
cost- consuming. We established 49 hiPS cells from some types 

of cells of donors with various age and sex by various methods. 
And we examined the gene/miRNA expression and methylation 
status of these and compared with those of 10 hES cells. As a result, 
we demonstrated that molecular signatures of hES cells and hiPS 
cells are very similar although some variations exist. To determine 
whether these variations are related to the differentiation propen-
sity into neural cells or not, we performed neural induction for 3 
hESCs and 40 hiPSCs by using modified serum-free floating culture 
of embryoid body-like aggregates (SFEBq) methods and examined 
the percentage of not only the early neural marker, PSA-NCAM 
positive cells, but also the undifferentiated marker, OCT3/4 positive 
cells after neural induction. All the tested clones differentiated into 
the PSA-NCAM positive cells with high efficiency (>80%), but some 
clones showed more than 10% remaining of OCT3/4 positive cells 
in at least one experiment. These clones formed teratoma when 
transplanted into striata of NOD/Scid mice brains after terminal dif-
ferentiation, so we defined these clones as “bad” clones. Moreover, 
by analysis for gene/miRNA expressions of “good” and “bad” clones 
before differentiation, we found some molecular factors by which 
we can predict clones with/without remaining undifferentiated 
cells after neural differentiation. Combination of these factors will 
help to delete the “bad” clones which have possibility to form tera-
toma after transplantation and not suitable for clinical application.

Poster Board Number: T-3135

ACTIVIN AND POLO-LIKE KINASE I SIGNALING 
REGULATE THE CONVERSION OF MOUSE AND 
HUMAN CELLS INTO INDUCED NEURONS
Ichida, Justin, Blumenstein, Andre, Son, Esther Y., Arvanites, 
Anthony, Rubin, Lee, Eggan, Kevin
Harvard Stem Cell Institue, Cambridge, MA, USA

The mammalian nervous system comprises many distinct neuronal 
subtypes, each with its own phenotype and differential sensitivity 
to degenerative disease. Although specific neuronal types can be 
isolated from rodents or engineered from stem cells for translation-
al studies, transcription factor mediated reprogramming might pro-
vide a more direct route to their generation. Recent studies have 
demonstrated that the forced expression of select transcription fac-
tors is sufficient to convert mouse and human fibroblasts and stem 
cells directly into a variety of neuronal subtypes. However, the util-
ity of this approach is currently limited by the low efficiency of con-
version. One potential solution is to identify small molecules that 
increase induced neuron generation. Such chemicals would enable 
the generation of large numbers of patient-specific neurons for 
disease studies and provide insight into the mechanisms that regu-
late neuronal induction by defined factors. To this end, we used a 
functional reprogramming screen to identify small molecules that 
increase the rate of transcription factor-mediated conversion of 
mouse adult fibroblasts into Hb9::GFP+ spinal motor neurons. An 
inhibitor of Activin-like kinases 4/5/7 and a Polo-like kinase I (PLK1) 
inhibitor each increased induced motor neuron formation by 5-10-
fold. In combination, the chemicals increased the rate of induced 
motor neuron formation by 50-fold. Both small molecules also 
increased the rate of conversion of human fibroblasts and embry-
onic stem cells into motor neurons, indicating that these chemicals 
should enable the generation of human patient-specific motor 
neurons for disease modeling. After using peptide or small mol-
ecule analogues of both chemicals to confirm that Activin and PLK1 
signaling are the functional targets of the these molecules during 
motor neuron induction, we performed pulse treatments at differ-
ent times during reprogramming to determine when they are most 
effective. We found that the Activin inhibitor was effective when 
administered from days 1-5, 6-10, or 11-15. In contrast, the PLK1 in-
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hibitor was only active during days 6-10, suggesting it acts on tran-
sient intermediates in the cultures. These results suggest that these 
chemicals act by divergent mechanisms. Because Activin inhibition 
was effective even after many motor neurons had appeared, we 
hypothesized that it might enhance motor neuron survival. Indeed, 
we found that chemical treatment greatly promoted the survival of 
flow-purified mouse and human motor neurons in culture, indicat-
ing that Activin inhibition can act by promoting neuronal survival. 
To determine if Activin inhibition increases conversion into other 
neuronal types, we transduced fibroblasts with Ascl1, Myt1l, and 
Brn2, transcription factors that induce the formation of non-motor 
neurons, and cultured the cells with or without the Activin inhibitor. 
Chemical treatment increased the number of neurons generated 
by 10-fold, indicating this approach may be applicable to a variety 
of neuronal types. We have identified small molecules that increase 
the rate of direct conversion of mouse and human fibroblasts and 
stem cells into motor neurons. These results identify the Activin 
and Polo-like kinase I signaling pathways as major roadblocks to 
induced neuron formation and indicate that many neurons are lost 
shortly after conversion. Finally, these chemicals should enable the 
efficient generation of induced neurons for patient-specific disease 
modeling.

Poster Board Number: T-3136

EFFICIENT GENERATION OF TRANSGENE-FREE 
HUMAN AND MOUSE IPS CELLS USING A CELL-
PERMEANT TAT-CRE PROTEIN
Lu, Min1, Li, Ming1, Asifiqbal, Kadari2, Guyette, Naomi1, Edenhofer, 
Frank2, Chu, Vi1
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Reprogramming of somatic cells using viral transduction of 
defined transcription factors remains a widely used and efficient 
method to obtain induced pluripotent stem cells (iPSCs). However, 
the presence of viral transgenes in iPSC is undesirable as it raises 
the possibility of insertional mutagenesis leading to malignant 
transformation and has also been shown to affect differentiation 
potential. Various strategies have been employed to address this 
issue, including non-integrating viruses, RNA transfection, protein 
transduction and site specific recombinases to excise the trans-
genes after reprogramming. Here we show efficient generation 
of transgene-free mouse and human iPSCs through the use of a 
Cre-excisable polycistronic lentiviral vector expressing the “stem 
cell cassette” (STEMCCA) comprised of all four transcription factors 
(OKSM) followed by exposure of the full reprogrammed iPSC to cell 
permeable TAT-Cre recombinant protein. Notably highly efficient 
excision (100% for mouse iPSCs and 60 - 80% for human iPSCs) 
could be demonstrated following exposure of iPSCs to 4 - 6 μM 
TAT-Cre for 1 - 2 hours. The high degree of efficiency obtained with 
protein transduction is in marked contrast to results obtained with 
electroporation of a plasmid expressing Cre-recombinase (<10%) 
and also for adenovirus expressing Cre recombinase which has 
been shown to be effective for mouse iPSCs but not for human 
iPSCs. Additionally, we present a simple and robust PCR strategy 
that enables fast identification of deleted clones directly from 
primary iPSC colonies. Establishment of transgene-free iPSCs 
required approximately two weeks from the time of addition of 
the cell-permeant TAT-Cre protein. Factor-free human and mouse 
iPSCs expressed appropriate morphological and immunochemical 
staining characteristics of pluripotent cells. Factor-free human iPSCs 
possessed a normal karyotype and were capable of differentiating 
into derivatives of all three germ layers in vivo. In summary we have 
established a robust system for highly efficient excision of viral 

vectors from iPSCs using cell permeant TAT-Cre protein. Efficient de-
livery of an active recombinant Cre protein to mammalian cells has 
broad applications not only for somatic cell reprogramming, but 
also for controlled genetic modification of mammalian genomes.

Poster Board Number: T-3137

ENGINEERING THE REPROGRAMMING OF HUMAN 
AND MOUSE CELLS TOWARDS THE CARDIAC CELL 
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In recent years various groups have successfully demonstrated the 
transdifferentiation of terminally differentiated cells into alternative 
cell lineages. In one such case overexpression of MyoD is sufficient 
to efficiently convert fibroblasts into functional skeletal myocytes. 
Recent evidence has suggested that this may also be possible for 
the cardiac cell lineages. The main objective of this work was the 
identification of a core set of master regulator genes that would 
activate the efficient transdifferentiation of both human and mouse 
cells into the cardiac muscle cell lineage. We begun by identify-
ing specific transcription factors (TF) previously shown to actively 
control cardiogenesis during development (FHL2, GATA4, GATA5, 
HAND1, HAND2, HEY1, HEY2, HOP, IRX4, MEF2C, Mesp1, MYOCD, 
NKX2-5, SMARCD3, SRF, TBX5, and TBX20), and subsequently clon-
ing them into an inducible (Tet-On) lentiviral expression vector. To 
efficiently screen for cardiac reprogramming we utilized lentivi-
ral expression vectors or plasmid DNA molecules allowing the 
expression of marker proteins under the control of cardiac specific 
promoters (MYH6pr) in addition to isolating embryonic fibroblasts 
from transgenic mice (Myh6.GFP.Myh6.PAC). We subsequently 
transduced human and mouse primary cells (human dermal 
fibroblasts, human adipose derived cells, and wild type or trans-
genic mouse embryonic fibroblasts), as well as established cell lines 
(NIH3T3 and HELA) with various combinations of the identified 
transcription factors. We screened for potential transdifferentiation 
events by cell-specific fluorescent protein (GFP, RFP) expression 
analysis (FACS and microscopy), RT-PCR analysis, immunofluores-
cence staining, calcium transient detection (GCaMP3) and electro-
physiological cell characterization. 
One-week post induction of TF transgene expression we readily 
detected GFP+ or RFP+ cells in samples with particular TF combina-
tions, indicating successful binding and activation of the cardiac 
specific promoter element. We also measured (qRT-PCR) a signifi-
cant upregulation of cardiac specific genes including Actc1, Myh6, 
Myh7, Myl2, Myl7, Nppa, Ryr2, Tnnt2, Casq2, Hcn4, and Pln. Cells 
also stained positive in a cross-striated pattern when using cardiac 
specific antibodies (αActinin or Tnnt2). Although no spontaneous 
contracting was detected, when GCaMP3+ cells were co-cultured 
with neonatal rat ventricular myocytes we readily detected GFP 
flashing. We conclude that overexpression of a particular set of TFs 
can successfully initiate the epigenetic reprogramming towards the 
cardiac cell lineage.
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DYNAMICS OF LYSINE ACETYLATION DURING 
THE ONE-CELL STAGE MOUSE EMBRYOS AFTER 
SOMATIC-CELL NUCLEAR TRANSFER
Kishigami, Satoshi, Lee, Arum, Matsumoto, Kazuya, Hosoi, 
Yoshihiko
Kinki University, Wakayama, Japan

Although somatic-cell nuclear transfer (SCNT) is a powerful tool for 
reprogramming differentiated nuclei into totipotency, the develop-
mental rate has been inefficient as other reprogramming technolo-
gies of somatic cells like iPS technology. Treating cloned embryos 
with trichostatin A (TSA), a HDAC inhibitor (HDACi) has been found 
to significantly improve their subsequent development. (Kishigami 
et al. 2006). However, the mechanism for requirement of HDACi in 
SCNT is not truly understood yet.  In pre-implantation embryos, 
regulation of lysine acetylation through HDAC activity plays a 
pivotal role in the subsequent embryonic development rates. 
Further, TSA treatment can induce hyperacetylation of histone 
and non-histone proteins. To elucidate the mechanism underly-
ing the impact of TSA treatment, we analyzed behaviors of lysine 
acetylation in fertilized, parthenogenetic and cloned embryos by 
immunofluorescence. We found that following oocyte activation, 
lysine-acetylation was increased in both pronuclei and cytoplasm. 
The presence of TSA significantly enhances lysine-acetylation in 
the whole cell, suggesting that TSA impact on not only histone but 
also non-histone protein in cytoplasm. In the pseudo-pronuclei of 
SCNT embryos, the amount of lysine acetylation was lower than 
in pronuclei of parthenogenetic embryos, which is consistent 
with previous reports showing lower histone acetylation in SCNT 
embryos. Interestingly, lysine-acetylation in the cytoplasm of SCNT 
embryos was also significantly lower than parthenogenetic em-
bryos, suggesting that somatic-cell injection can induce hypoacety-
lation. Thus, somatic-cell nuclear transfer impacts on the dynamics 
of lysine acetylation in embryos, which may contribute to lower 
developmental potential in SCNT embryos in addition to abnormal 
gene expression in cloned embryos.

Poster Board Number: T-3139

COMPREHENSIVE ANALYSES OF CHIMERAS AND 
PROGENY MICE FROM INDUCED PLURIPOTENT 
STEM CELLS
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Koyanagi, Michiyo, Tanabe, Koji, Takahashi, Kazutoshi, Yamanaka, 
Shinya
Dept. of Regulatory Science, Center for iPS Cell Research and Application, Kyoto 
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Induced pluripotent stem (iPS) cells are generated from somatic 
cells by introducing small sets of transcription factors. Patients- or 
disease-specific iPS cells may provide unprecedented resources for 
drug discovery, studies on disease mechanisms and cell transplan-
tation therapies. Although several assays in vivo and in vitro show 
that mouse and human iPS cells are similar to embryonic stem (ES) 
cells in many aspects, their long-term behavior and safeness in vivo 
remains to be determined. Moreover, up to the present, diverse 
modified technologies to generate iPS cells have been developed. 
However it is still unclear which of them are preferable for applica-
tions. Chimera formation by injection of cells into the early embryo 
is one the most stringent assay to evaluate pluripotency and 
safeness of mouse iPS cells. In this study, we performed compre-
hensive analyses of chimeras and progeny mice derived from iPS 
cells generated with various origins and methods in our laboratory. 

We herein evaluated 533 chimeric mice and their 484 progenies 
derived from various iPS cells and 136 several types of control mice. 
97% of them were observed until they died. Even among control 
groups we found significant difference in lifespan. Most chimeras 
derived from iPS cells generated by the retroviral transduction of 
Oct3/4, Sox2, and Klf4 with or without L-Myc survived for more 
than 80 weeks, which are comparable to control mice groups. In 
contrast, c-Myc integration resulted in a higher incidence of tumors 
and mortality in both the chimeras and progeny mice. Usage of 
cMyc with non-integration technology did not show such effect. 
These data demonstrated that three factor-derived iPS cells, even 
with proviral integration, are free from either genetic or epigenetic 
abnormalities which would lead to a shorter longevity in chimeras.

Poster Board Number: T-3140
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Current cell therapies for type 1 diabetes are restricted to transplan-
tation of cadaveric donor islets, but success has been hindered by 
both lack of donor islets available and by the need for long-term 
immune suppression in the patient. We hypothesized that repro-
grammed gall bladder cells (GBCs) could be used as an autologous 
cell therapy for type 1 diabetes. Here we show that mouse GBCs 
can be reprogrammed into transplantable insulin-positive cells 
using a unique combination of genetic factors and small molecules. 
First, we show that murine GBCs can be robustly expanded in vitro, 
allowing the generation of billions of cells from a single gall blad-
der. These GBCs can be transduced by recombinant adenovirus, 
although optimal transduction requires complexing of the viral 
particles with DEAE-Dextran. We determined the combination of 
Neurog3, Pdx1 and MafA to be the minimal required transcription 
factors for robust expression of both Ins1 and Ins2 mRNA in vitro. 
We also established that addition of retinoic acid and inhibition 
of notch signaling increased the reprogramming efficiency of 
GBCs into beta-like cells. Next, using flow cytometry to isolate 
reprogrammed cells, we confirmed reprogrammed GBCs were 
differentiating towards the beta cell fate by both RNA and protein 
analyses of various transcription factors, including Nkx2-2, Nkx6-1, 
Pax4, Pax6, Isl1, and Neurod1. Importantly, these reprogrammed 
cells also began to lose their parent gall bladder phenotype based 
on decreased expression of many genes, including Muc1, Aqp1, Cftr 
and Krt19. However, although the reprogrammed GBCs were able 
to produce, process and secrete insulin, they do so in a non-glucose 
responsive manner. Subsequently, in order to determine the global 
expression profiles of these cells, we performed RNA-Sequencing 
analysis to compare reprogrammed GBCs to control GBCs, as well 
as actual pancreatic beta cells. Interestingly, the analysis confirmed 
that the reprogrammed GBCs were an intermediate population 
between gall bladder epithelial and mature pancreatic beta cells. 
However, reprogrammed GBCs had significant gene expression dif-
ferences compared to beta cells, and we have identified several key 
components of beta cell function that are not properly expressed, 
including genes involved in glucose sensing, insulin vesicle matura-
tion and insulin exocytosis. Finally, these partially reprogrammed 
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cells were transplanted subrenally into diabetic NOD-Rag1null IL2rnull 
Ins2Akita (NRG-Akita) and NOD-scid IL2rnull Ins2Akita (NSG-Akita) mice. 
Importantly, the cells were able to survive long term in NRG-Akita 
and NSG-Akita mice and were insulin-positive for at least 12 weeks 
post-transplantation. 
Overall then, we hypothesize that reprogramming to the beta cell 
fate is achievable by expression of Neurog3, Pdx1 and MafA. How-
ever, additional factors will be required to differentiate these cells 
in vitro into mature, glucose-responsive beta cells. Therefore, we are 
currently investigating whether additional transcription factors and 
modulation of specific signaling pathways can achieve reprogram-
ming of GBCs into mature, functional beta cells for the purpose of 
restoring euglycemia in type 1 diabetes.

Poster Board Number: T-3141

THE EFFECTS OF OCT4 VIRAL VECTOR DELIVERY 
TO MOUSE BRAIN ON PLURIPOTENCY MARKERS’ 
EXPRESSION
Asadi, Sareh, Dehghan, Samaneh, Javan, Mohammad
Tarbiat Modares University, Tehran, Iran, Islamic Republic of

Introduction: There are several reports of somatic cell reprogram-
ming into pluripotent stem cells (iPSCs) with a combination of four 
transcription factors, Oct4/Sox2/Klf4/c-Myc. Interestingly, NSCs 
endogenously express Sox2, c-Myc, and Klf4, so they were repro-
grammed into iPSCs just with Oct4 although the efficiency was low. 
Because of the neural stem cell restriction, brain repair is limited. So 
increasing neural stem cell number or their potencies could be use-
ful in brain repair. Methods: Oct4 lentiviral vector was injected into 
the lateral ventricle of C57/BL6 mice brain followed by administra-
tion of doxycycline (3 µg/ml) for 5 consequent days. Animals were 
decapitated at day 7 and total RNA was extracted from the tissue 
collected from the rims of lateral ventricles. After cDNA synthesis, 
real time PCR performed to analyze the expression of Oct4, Sox2, 
Nanog, Klf4, c-Myc, alkaline phosphatase, Sox1and Pax6. Gene 
expression level was normalized to GAPDH as an internal standard. 
Moreover, some of the brains were fixed and processed for analyz-
ing expression of Oct4 and Nanog proteins in addition to SSEA1 
using immunohistochemistry. 
Results: Endogenous expression of Klf4, Nanog, c-Myc, Sox1 and 
Pax6 mRNAs were increased significantly 7 days after administra-
tion of Oct4 lentiviral vector. In addition, increased levels of Nanog 
and SSEA1 were detected in the brain sections, although Oct4 
expression was very low. Conclusion: Exogenous expression of 
Oct4 vector can induce cells reside in the rim of lateral ventricles to 
express genes activated in the pluripotency state. This can improve 
neural stem cell’s potencies in SVZ to repair brain degenerations 
more efficiently.

Poster Board Number: T-3143

THE ROLE OF MICRORNAS IN REPROGRAMMING 
OF SOMATIC CELLS INTO MOUSE INDUCED 
PLURIPOTENT STEM CELLS
Chen, Chun Hang, Lee, Yin Lau, Peng, Qian, Fong, Sze Wan, Liu, Wei 
Min, Yeung, Shu Biu
Department of Obstetrics and Gynecology, The University of Hong Kong, Hong 
Kong SAR, China

The reprogramming of adult somatic cells into induced pluripo-
tent stem cells (iPSCs) holds great promise in patient-specific cell 
therapy and model for drug screening. iPSCs can be generated 
by somatic cells nuclear transfer (SCNT) or introduction of Oct-4, 
Sox2, Klf4, c-Myc (OSKM) into somatic cells. However, the clinical 
application of iPSCs was impeded by the low reprogramming ef-

ficiency. In recent years, there is interest on studying the epigenetic 
modifications during reprogramming. For instance, treatment with 
compounds affecting epigenetic regulators such as DNA methyl-
transferase inhibitors and histone deacetylase (HDAC) inhibitors 
increased the reprogramming efficiency. On the other hand, the 
ESC- specific microRNAs (miRNAs) such as the miR-290 cluster were 
found to promote reprogramming. Our laboratory had determined 
the miRNA profile of mouse oocytes and preimplantation embryos. 
We found that some mouse ESC-specific miRNAs and some miRNAs 
known to be involved in mesenchymal epithelial transition (MET) 
were highly expressed in 1-cell mouse zygotes. We hypothesized 
that the miRNAs present in the zygotes regulate epigenetic modu-
lators and thereby facilitating nuclear reprogramming. Therefore, 
a secondary mouse embryonic fibroblasts (MEFs) system carry-
ing doxycycline inducible transcription factors OSKM was used 
to study the action of some of these miRNAs on reprogramming. 
Among the selected miRNAs tested, overexpression of miR-101 
and miR-135a inhibited doxycyclin-induced reprogramming by 
almost 5-fold and 2-fold respectively. On the other hand, inhibition 
of miR-135a expression enhanced the reprogramming efficiency 
by around 2-fold; while inhibition of miR-101 expression did not 
affect reprogramming. In silico analysis predicted Enhancer of 
zeste homolog 2 (Ezh2) and Sirtuin-1 (Sirt-1) were potential targets 
of miR-101 and miR-135a, respectively. Both Ezh2 and Sirt-1 were 
highly expressed in mouse embryonic stem cells (mESs), and their 
expressions decreased time-dependently during in-vitro differ-
entiation of mESC. On the other hand, the expression of Ezh2 and 
Sirt-1 increased during the reprogramming of MEFs. Interestingly, 
our data also showed that knockdown of Ezh2 and Sirt-1 expres-
sion significant inhibited the reprogramming efficiency, consistent 
with the inhibitory effects of miR-101 and miR-135a precursors. The 
identification of the role of miRNAs in reprogramming could help 
our understanding of the molecular mechanisms of reprogram-
ming.

Poster Board Number: T-3144

PLURIPOTENTIAL REPROGRAMMING AND RE-
DIFFERENTIATION RESET GENOMIC IMPRINTING 
PATTERNS
Kim, Min Jung1, Choi, Hyun Woo1, Choi, Sol1, Chung, Hyung Min2, 
Do, Jeong Tae1

1LABORATORY OF STEM CELL AND DEVELOPMENTAL BIOLOGY, CHA 
UNIVERSITY, Seoul, Korea, Republic of, 2CHA Bio & Diostech, Seoul, Korea, 
Republic of

Induced pluripotent stem cells (iPSCs), generated by the overex-
pression of transcription factors Oct4, Sox2, Klf4 and c-Myc in so-
matic cells, have the same characteristics as pluripotent embryonic 
stem cells (ESCs). iPSCs reprogrammed from differentiated cells 
get through a epigenetic modification during reprogramming and 
finally have the similar epigenetic state to ESCs. In this study, these 
epigenetic changes were observed in reprogramming of uni-pa-
rental parthenogenetic somatic cells. Furthermore, we have shown 
that parthenogenetic pattern of imprinted genes were changed 
during pluripotential reprogramming. Parthenogenetic neural stem 
cells (pNSCs) containing only maternal alleles regain the biparental 
imprinting patterns after reprogramming. However, we have yet to 
define whether the changed imprinted genes are maintained or re-
verted to the parthenogenetic state when the reprogrammed cells 
are differentiated into specialized cell types. To address this ques-
tion, we compared genome-wide expression profiles of biparental 
female neural stem cells (fNSCs), parthenogenetic neural stem cells 
(pNSCs), and NSCs differentiated from parthenogenetic maternal 
iPSC (miPS-NSCs). Furthermore, this study establishes the correla-
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tion between the alteration of genome methylation and activation 
of imprinting genes in the parthenogenetic cells and reports for 
the first time that the silenced PWS-related imprinted genes are 
activated in miPS-NSCs. Our data demonstrated that pluripotential 
reprogramming of parthenogenetic somatic cells were able to reset 
the parthenogenetic imprinting patterns; reprogrammed miPSCs 
showed erasure of maternal methylation imprints and acquisition 
of methylation in paternally imprinted genes. Furthermore, the 
changed imprinting patterns were maintained when the repro-
grammed cells are differentiated into specialized cell type.

Poster Board Number: T-3145

FACTORS MEDIATING EPITHELIAL-MESENCHYMAL 
TRANSITION ENHANCE REPROGRAMMING OF 
SOMATIC CELLS TO PLURIPOTENCY
Unternaehrer, Juli J .1, Kim, Kitai2, Zhao, Rui1, Ng, Kitwa1, Schlosser, 
Kerianne1, Onder, Tamer1, Shibue, Tsukasa3, Weinberg, Robert3, 
Daley, George1

1Childrens Hospital Boston, Boston, MA, USA, 2Sloan-Kettering Institute, New 
York, NY, USA, 3Whitehead Institute for Biomedical Research, Cambridge, MA, 
USA

Somatic cells can be reprogrammed to pluripotency by the expres-
sion of four factors: Oct4, Sox2, Klf4, and c-Myc. This process gener-
ally requires weeks and is highly inefficient, and has been shown 
to involve a mesenchymal to epithelial transition (MET). In order 
to better understand the mechanism of reprogramming, toward 
the goal of improving its efficiency, we studied the role of fac-
tors mediating epithelial to mesenchymal transition (EMT) during 
reprogramming of mouse and human cells. Knockdown of Twist or 
Snail in reprogramming of mouse or human fibroblasts decreases 
efficiency, while overexpression of these factors via ER fusion 
in both fibroblasts and keratinocytes improves reprogramming 
efficiency. Utilizing cells from mice expressing a knockin Snail- or 
Twist-IRES-YFP, sorted YFP positive populations reprogram at higher 
efficiency than negative. We observe nuclear Twist in both fibro-
blasts and keratinocytes early in reprogramming. Reprogramming 
efficiency varies across mouse strains, and in strains that reprogram 
more efficiently, the proportion of cells with nuclear Twist is higher. 
qPCR on mouse and human samples collected during the course of 
reprogramming reveals expected increases in pluripotency factors, 
but surprisingly the expression of Snail and Twist increases early 
in reprogramming in both mesenchymal and epithelial starting 
cells, before decreasing to the very low levels seen in iPS cells. Our 
results indicate that Snail and Twist both enhance the efficiency of 
reprogramming, and that even epithelial cell populations express 
mesenchymal factors during reprogramming, implying a pre-MET 
step. Our results suggest that expression of EMT factors is involved 
in the creation of a reprogramming-amenable state.

Poster Board Number: T-3146

A ROLE FOR ACTIVATION-INDUCED CYTIDINE 
DEAMINASE (AID) IN STABILIZING INDUCED 
PLURIPOTENCY
Kumar, Ritu1, Dimenna, Lauren J.2, Liu, Ting C.1, Franck, Philipp1, 
Chaudhuri, Jayanta2, Evans, Todd1
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Memorial Sloan Kettering Institute, New York, NY, USA

Reprogramming of a somatic cell by ectopic expression of 
reprogramming factors to yield induced pluripotent stem cells 
(iPSCs) has the potential to provide personalized regenerative cell 
therapies and to model diseases “in a dish”. Despite its enormous 
potential, the generation of iPSCs is a slow asynchronous process 

with a very low efficiency (<0.1%). One proposed road block to 
efficiency is incomplete DNA demethylation of pluripotency 
genes, thereby inhibiting their activation during the process of 
reprogramming. Activation-induced cytidine deaminase (AID) is 
primarily known for its role in the generation of antibody diversity 
in B-lymphocytes. Recently it has been shown that AID can play 
a role in active DNA demethylation during reprogramming by 
cellular fusion of mammalian somatic cells. Here we explored the 
role of AID in direct reprogramming of somatic cells by induction 
of four factors (Oct4, cMYC, KLF4 and Sox2). Using a polycistronic 
lentiviral cassette, we expressed the four reprogramming factors in 
tail tip fibroblasts or embryonic fibroblasts derived from AID-/- mice 
or littermate controls. We observed that initial stages of reprogram-
ming, measured by the expression of SSEA1 and E-CADHERIN, are 
functional and even enhanced in AID-/- fibroblasts. The total number 
of primary colonies obtained by the reprogramming process is sig-
nificantly enhanced in knockout fibroblasts (p<0.001) compared to 
the controls, yet clear differences in the morphology of the colonies 
are observed. The colonies derived from AID-/- mice display a flatter 
morphology lacking the sharp edges normally observed in colonies 
derived from wildtype mice or embryonic stem (ES) cells, and they 
are relatively heterogeneous with respect to cell size. We also ob-
served that AID expression is induced in wildtype cells transitioning 
to the iPSC state. We analyzed the expression of core pluripotency 
markers (SSEA1, NAGOG and OCT4) at different time points during 
reprogramming, and observed no difference in the frequency of 
cells expressing these markers comparing AID-/- and wildtype de-
rivatives three weeks after induction with reprogramming factors. 
Furthermore, no differences were observed in the expression of 
pluripotency markers Utf1, Col6a2, Thy1, Utf1, Eras, Klf2, Gbx2, Dpp4 
and Tbp, as measured by qRT-PCR. In contrast, 4 weeks after repro-
gramming was initiated, there is a sharp decline in the frequency 
of cells expressing pluripotency markers in the AID-/- compared to 
wildtype derivatives (p <0.001 for SSEA1 and NANOG and p<0.01 
for Oct-4). When colonies that appeared morphologically to be 
pluripotent after three weeks of reprogramming were picked from 
AID-/- derivatives, approximately 40% differentiated during passag-
ing. The other colonies remained stably pluripotent, as measured 
by their ability to form embryoid bodies and to differentiate into 
derivatives representing all three primary germ layers. In contrast, 
all the wildtype-derived colonies remained pluripotent through 
passage 50. In conclusion, AID plays a role in regulating the process 
of induced pluripotency, as shown by lower efficiency of complete 
reprogramming in AID knockout cells. AID is not essential, and 
its function may perhaps be compensated by other deaminases. 
However, in its absence, reprogramming factors generate poorly 
reprogrammed iPSC colonies, many of which are morphologically 
and genetically unstable.

Poster Board Number: T-3147

CELLULAR MEMORY DISC OF THE 
REPROGRAMMING CELLS
Anjamrooz, Seyed Hadi1, Mohasel Yazdi, Safieh1, Davari, Kooresh2

1Department of Anatomical Sciences, School of Medicine, Kurdistan University 
of Medical Sciences, Sanadaj, Iran, Islamic Republic of, 2Islamic Azad University, 
Dehdasht, Kohgiloyeh, Iran, Islamic Republic of

The crucial fact underlying the low efficiency of cellular reprogram-
ming is poorly understood. The cellular reprogramming occurs in 
nuclear transfer, induced pluripotent stem cell (iPSC), cell fusion, 
and lineage-switching experiments. Despite these advances, there 
are three fundamental problems to be addressed: (1) a majority 
of cells cannot be reprogrammed, (2) the efficiency of the repro-
grammed cells is low, and (3) the developed reprogrammed cells 
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from patient’s own cells activate immunogenic responses. These 
obstacles present major shortcomings for using reprogramming 
approaches for customized cell therapy. The current hypoth-
esis is that all cells undergo an endogenous and/or exogenous 
holographic memorization that parts of it dramatically decrease 
efficiency of the reprogrammed cells, act like a barrier against 
reprogramming in the majority of cells, and activate immuno-
genic responses. Accordingly, the focus of this review was mainly 
to describe the topic of the cellular memory disc. Based on the 
present theory of memory disc, the cellular memory includes three 
parts: reprogramming-resistance memory (RRM), switch-promoting 
memory (SPM), and cultured induced memory (CIM), which effect 
on the cellular behaviors.

Poster Board Number: T-3148

P27KIP1 REGULATES SOX2 FUNCTION IN STEM 
CELLS,DEVELOPMENT AND DIFFERENTIATION 
THROUGH DIRECT TRANSCRIPTIONAL 
REPRESSION
LI, HAN1, Collado, Manuel1, Villasante, Aranzazu1, Matheu, Ander2, 
Rizzoti, Karine2, Carneiro, Carmen3, Martínez, Gloria4, Vidal, Anxo3, 
Lovell-Badge, Robin2, Serrano, Manuel1
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Universidade de Santiago de Compostela, Santiago de Compostela, Spain, 
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The mechanisms involved in the reprogramming of differentiated 
cells into induced pluripotent stem (iPS) cells by the three tran-
scription factors Oct4, Klf4 and Sox2 remain poorly understood. 
Recently, we and others have shown that tumor suppressor genes 
oppose reprogramming, limiting the efficiency of the process. 
This barrier against reprogramming could potentially represent an 
antitumor action of these genes and investigating the interplay 
between tumor suppressors and genes with important functions in 
the biology of stem cells might provide clues about the molecular 
mechanisms governing cancer development as well as increasing 
our understanding of the reprogramming process. While inves-
tigating the activity of different tumor suppressor genes during 
reprogramming, we realized that cells lacking p27Kip1 could be 
reprogrammed at low but reproducible frequency with only two 
factors, Oct4 and Klf4. Mouse embryonic fibroblasts derived from 
p27Kip1-null animals showed an intrinsically high basal level of 
expression of Sox2. This un-repressed expression of Sox2 correlated 
with the absence of repressive chromatin marks at the critical Sox2-
SRR2 enhancer upstream of Sox2 gene. Moreover, pluripotent stem 
cells lacking p27Kip1 fail to fully repress Sox2 upon differentiation. 
At a mechanistic level, we found that upon differentiation, p27Kip1 
directly binds to the critical Sox2-SRR2 enhancer together with a 
p130-E2F4-Sin3a repressive complex and contributes to transcrip-
tional repression of Sox2.

Poster Board Number: T-3149

TRANSDIFFERENTIATION BY BACTERIAL 
DELIVERY OF MYOD PROTEIN
Bichsel, Candace1, Terada, Naohiro2, Jin, Shouguang1

1Molecular Genetics & Microbiology, University of Florida, Gainesville, FL, USA, 
2Pathology, University of Florida, Gainesville, FL, USA

Forced exogenous gene expression has been well characterized as 
an effective method for directing both cellular differentiation and 
dedifferentiation. However, transgene expression is not amenable 

for therapeutic application due to the potential for insertional 
mutagenesis. Protein based techniques provide a safe alternative, 
but current protein delivery methods are quite limited by labor-
intensive purification processes, low protein yield and inefficient 
intracellular targeting. Such limitations may be overcome by using 
a naturally occurring bacterial protein injection system. Pseudomo-
nas aeruginosa utilizes a Type III Secretion System (T3SS) to inject 
bacterial proteins directly into the eukaryotic cell cytoplasm. Our 
previous studies describe the ability of this system to easily deliver 
a high quantity of protein to both differentiated and pluripotent 
cells using a genetically attenuated strain. Using Cre recombinase 
as a reporter, we have demonstrated high frequency loxP mediated 
recombination in the chromosome of the recipient cells, suggest-
ing the protein is not only efficiently targeted to the nucleus, but 
also retains its biological function. MyoD is a key muscle regula-
tory factor, the over-expression of which is able to induce trans-
differentiation of numerous cell types, such as fibroblasts, into 
functional myocytes. Here we demonstrate transient injection of 
MyoD protein by P. aeruginosa to be sufficient to induce myogenic 
conversion of mouse embryonic fibroblasts. In addition to clear 
morphological changes, muscle specific gene expression has 
been observed by both immunostaining as well as RT-PCR. These 
studies serve as a foundation for the bacterial delivery of transcrip-
tion factors to efficiently modulate concentration-dependent and 
temporal activation of gene expression to direct cell fate without 
jeopardizing genomic integrity.

Poster Board Number: T-3150

DIRECT REPROGRAMMING OF PRIMARY 
LEUKEMIC CELLS INTO IPS CELLS
Liu, Yanfeng1, Xie, Yinliang1, Cheng, Hui1, Gao, Shuai2, Xu, Jing1, 
Yuan, Weiping1, Gao, Shaorong2, Cheng, Tao1

1Institute of Hematology, Tianjin, China, 2National Institute of Biological 
Sciences, Beijing, China

The reprogramming of differentiated cells into induced pluripotent 
stem cells (iPSCs) by introduction of the four defined transcription 
factors (Oct4, Sox2, Klf4, and Myc) has rapidly become an inten-
sively investigated area in stem cell research due to its enormous 
potential in regenerative medicine. Noticeably, like malignant 
transformation, the generation of iPSCs has also been shown to 
be suppressed by both the p53 and Rb tumor suppressor path-
ways, indicating that there are some shared mechanisms between 
tumorigenesis and iPS reprograming. However, it has not been de-
finitively demonstrated whether or not primary transformed cells 
(not established tumor cell lines) can be reprogrammed into iPSCs 
with a full-term developmental potential in mice. To this end, we 
established acute myeloid leukemia (AML) by over-expressing the 
leukemogenic fusion protein, MLL-AF9, in bone marrow-derived 
hematopoietic cells from doxycycline (Dox)-inducible transgenic 
mice in which expression of the four reprograming factors can be 
turned on by Dox in culture (Brambrink et al.,2008). The sorted 
leukemic cells were then induced into iPSCs by addition of Dox 
under mouse embryonic stem cell (ESC) culture conditions. By us-
ing genomic PCR, we confirmed that the MLL-AF9 fusion gene was 
present in the iPS colonies. However, our RT-PCR result indicated 
the leukemic gene was silent in the iPSCs. The characteristics of 
these iPS cell lines were similar to those of normal ESCs, as assessed 
by the expression of pluripotency genes and the presence of iPSC 
surface markers. The karyotypes of all tested iPSC lines from the 
leukemic samples were normal, with 40 chromosomes each. All of 
these iPSC lines could form teratomas and differentiate into three 
germ layers. More importantly, the iPSC lines were able to gener-
ate chimeric mice with a high integrating rate. In short, our current 
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study demonstrates that despite the presence of a leukemogenic 
gene, the primary leukemic cells could be directly converted into 
iPSC lines in vitro and the MLL-AF9 carrying iPSCs were able to con-
tribute to chimeras in mice. We are currently investigating whether 
leukemia-derived iPSCs have a full-term developmental potential 
with germ-line transmission in vivo and what the shared underly-
ing mechanisms are between malignant transformation and iPSC 
induction.

Poster Board Number: T-3151

REPROGRAMMING FACTOR SELECTION USING 
THE CORE EXPRESSION MODULE ALGORITHM 
(CEMA)
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The Core Expression Module Algorithm (CEMA) analyzes the 
transcriptome of a particular cell type versus many other cell types 
to identify the unique expression patterns of a cell. The CEMA data 
generates a list ranking the gene expression of the cell of interest. 
This information can be used to potentially identify transcription 
factors for reprogramming any cell line. CEMA and data from 10 dif-
ferent cell types constructs a list of the top unique 200 genes that 
defines each cell line. Evaluation of gene expression levels parsed 
the gene list down to 3-10 genes that could be valuable for direct 
reprogramming. Two different polycistronic retroviruses containing 
candidate transcription factors for keratinocytes are introduced in-
dividually into fibroblast for the reprogramming experiment. After 
the delivery, the fibroblast displayed positive integration of the vec-
tor, expressing the venus YFP reporter protein. Immuno-fluorescent 
staining confirmed the over-expression of the polycistronic genes. 
Cells will be cultured keratinocyte media for 2-8 weeks and then 
assayed for reprogramming. Reprogrammed cell will be collected 
using Fluorescence-Activated Cell sorting (FACs), and expression 
profiled by RT-PCR and microarray. To functionally assay reprogram-
ming, the calcium switch assay will be employed. Finally, we will 
test other types of cells for their ability to be reprogrammed. This 
test will determine if CEMA facilitates the identification of repro-
gramming factors.

Poster Board Number: T-3152

GENERATION OF NON-INTEGRATING INDUCED 
PLURIPOTENT STEM CELLS WITH THE CYTOTUNE™ 
-IPS SENDAI REPROGRAMMING KIT IN 
CHEMICALLY DEFINED MEDIUM .
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and Stem Cell Systems, Life Technologies, Frederick, MD, USA

Human induced pluripotent stem cells (iPSCs) are an important 
potential source of cells for regenerative medicine due to their 
inherent ability to differentiate into all cell types of the three germ 
layers. Generation of iPSCs with a non-integrating reprogramming 
method and in culture conditions that are completely absent of 
animal proteins will be ideal for such regenerative and cell therapy 

applications. Here we demonstrate a highly efficient method to 
generate non-integrating iPSCs using the CytoTuneTM iPS-Sendai 
Reprogramming Kit. Sendai virus is an RNA virus that replicates only 
in the cytoplasm and does not integrate into the cellular genome. 
In addition, we derived non-integrating iPSCs in a chemically-
defined medium that does not contain bovine serum albumin. This 
robust and efficient system of integration-free iPSC generation 
in defined conditions minimizes the exposure of human cells to 
animal proteins that may incorporate non-human immunogenic 
molecules, and will enable human iPSCs for cell therapy-relevant 
downstream applications.

Poster Board Number: T-3153

MIRNAS ARE REQUIRED FOR INDUCED NEURONAL 
CONVERSION .
Davila, Jonathan1, Euong Ang, Cheen2, Wernig, Marius1
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Our lab has shown that exogenous expression of specific transcrip-
tion factors can reprogram fibroblast to an induced neuronal cell 
(iN). Recently, other groups have reported two microRNAs (miRNAs) 
that enhance iN formation. Because miRNAs are key regulators of 
biological functions, we wanted to test whether changes in the 
miRNA population are not only beneficial but also required for the 
reprogramming process. We have taken advantage of a miRNA 
deficient mouse embryonic stem cell (mESC) line that lacks DGCR8, 
a critical component for miRNA processing, to test if miRNAs are 
required for iN conversion. Wild type (WT) mESCs rapidly convert 
to Map2+ neurons within 5days upon lentiviral infection with Brn2, 
Ascl1, and Myt1L (BAM) transcription factors. Meanwhile, DGCR8 
-/- mESCs do not show any change in their state when infected 
with the BAM factors and ultimately die during the reprogramming 
process. This observation is also apparent with other transcription 
factor combinations, indicating that mESC directed differentia-
tion towards iNs requires miRNAs. We have also identified several 
miRNAs that can enhance the iN conversion in WT mESCs when 
exogenously expressed along with the BAM factors. We are cur-
rently screening miRNAs in the DGCR8-/- mESCs to test whether we 
can rescue the iN conversion deficiency and ultimately use these 
miRNAs to increase the iN conversion rate.

Poster Board Number: T-3154

PROANGIOGENIC FATE OF BONE MARROW 
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EXPRESSION
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Bone marrow contains a population of multipotent cells with the 
capability to proliferate, self-renew, and differentiate into different 
blood cell types as well as non-haematopoietic partners such as 
endothelial cells. We and others have shown that during wound re-
pair bone marrow-derived (BMD) stem/progenitor cells migrate to 
injury site and once there support angiogenesis via providing stim-
ulatory signals such as chemokines and growth factors or directly 
through differentiation into proangiogenic cells. We have previous-
ly shown that soon after injury Hoxa3 is upregulated in many cell 
types such as keratinocytes, endothelial cells, and BMD progenitor 
cells, leading to enhanced angiogenesis. Here, we show how Hoxa3 
influences the angiogenic potential of BMD haematopoietic stem/
progenitor cells as well as mesenchymal stem cells (MSCs). Hoxa3 
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promotes the differentiation fate of haematopoietic progenitor 
cells toward pro-angiogenic Gr-1+CD11b+ cells. In acute wounds, 
these Gr-1+CD11b+ myelocytic cells promote angiogenesis; 
however their function is defective under diabetic conditions. In 
diabetic animals these cells are unable to migrate normally and 
have a prolonged retention period in the wound milieu. Their gene 
expression profile is impaired, they do not have normal prolifera-
tive capacity, and are more pro-inflammatory. Hoxa3 transcription 
factor reprogramming of these cells reverts most of these defects 
and promotes a more pro-angiogenic phenotype, as their gene 
expression profile shows. Hoxa3 transcription factor reprogram-
ming also enhances the angiogenic potential of MSCs through 
increasing their migration towards angiogenic signals such as VEGF 
and enhancing their tube-like network formation capability during 
their differentiation into endothelial cells. Altogether this suggests 
Hoxa3 can reprogramme BMD cells into endothelial progenitor-like 
cells.

Poster Board Number: T-3155
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Increasing evidences have accumulated showing that pluripo-
tency-related microRNAs (miRs) can enhance the efficiency of 
somatic cells reprogramming into induced Pluripotent Stem cells 
(iPS), when used in association with classic reprogramming factors. 
Strikingly, transfection of synthetic miRs was shown to directly 
reprogram somatic cells into iPS cells, opening the possibility of 
reprogramming without potentially harmful genetic modifications. 
Nevertheless, the efficiency of synthetic miR-mediated reprogram-
ming is still low, and the molecular mechanisms contributing to the 
process of reprogramming are only starting to be uncovered. With 
that in mind, in the present work, we explored the potential roles 
of the miRs 106a and 302b, centrally involved in miR-mediated 
reprogramming. For this, synthetic pre-miR, inhibitory anti-miR and 
corresponding unspecific control molecules were independently 
transfected into human BJ fibroblasts and into pluripotent NTera2 
cells. After 72 hours, whole-genome transcriptomes were obtained 
by oligonucleotide microarrays. To identify highly confident targets, 
transcripts downregulated by pre-miR transfection and upregu-
lated by the corresponding anti-miR, in both cell lines, were further 
compared to the set of predicted targets showing evolutionary 
conserved miR binding sites (microrna.org). Molecular changes 
related to the reprogramming process were identified by compar-
ing the microRNAs-induced transcriptional changes, with those 
observed upon iPS reprogramming. For this, transcriptomes from 
two iPS and the fibroblasts of origin were used: a partially repro-
grammed cell line generated by our group (lentiviral insertion of 
SOX2, C-MYC and TCL-1A), and that reported by Takahashi (retrovi-
ral insertion of OSKM factors). Pathways and biological processes 
modulated by the miRs were identified using a Functional Annota-
tion Tool (DAVID). Among pathways with a statistically significant 
enriched number of transcripts, identified as highly confident miR-

302b targets, we found: Apoptosis, p53 and WNT signaling (includ-
ing: MDM4, CDKN1A, CYCS, ATM; IL1R1, LRP6 and ROCK2). Similarly, 
for miR-106a, the following pathways were identified: Regulation 
of Actin Cytoskeleton, Adherens Junction, Focal Adhesion, Axon 
Guidance and MAPK Signaling (including: FN1, FGFR2, LIMK2, PAK2, 
ROCK1, ROCK1P1, ITGB1, CTNNA1, EP300, TGFBR2, ACVR1B, SMAD2, 
TAOK1, DUSP3, MAP3K2, PRKCA and PPP3CA). Interestingly, analysis 
based on shared predicted-targets downregulated by miRs 302b 
and 106a, in both cell lines, and downregulated upon iPS repro-
gramming, revealed enrichment of central pathway components of 
TGFbeta (TGFBR2, SMAD2, SMAD3 and ROCK2) an MAPK signaling 
(MAPK1, DUSP3, MAP3K2, PAK2). Additionally, although not shared 
predicted-targets, IL1R1, LTBP2, ROCK1 and GSK3B were similarly 
modulated. Finally, several transcripts related to pluripotency and 
reprograming (including Nanog, LIN28B and Nodal) were up-regu-
lated by both miRs and confirmed by qRT-PCR. Our results demon-
strate that several components of pathways previously implicated 
in opposing pluripotency, self-renewal and somatic cell reprogram-
ing, are highly likely directly targeted to degradation by miR-106a 
and miR-302b. Our findings add to the understanding of the mo-
lecular mechanisms by which miRs drive reprogramming, and may 
help in the future development of miR-mediated reprogramming 
with increased efficiencies. Support: FAPESP, CNPq and FINEP.
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A SYSTEMATIC APPROACH TO IDENTIFY 
REGULATORS OF COMPLETE REPROGRAMMING
Golipour, Azadeh, David, Laurent, Trcka, Daniel, Wrana, Jeff
Samuel Lunenfeld Research Institute, Toronto, ON, Canada

Temporal gene expression profiling studies of reprogramming 
mouse embryonic fibroblast cells that were generated using the 
doxycycline-inducible piggyBac system revealed that reprogram-
ming is a multi-step process that is characterized by Initiation, Mat-
uration and Stabilization phases. Previously, we hypothesized these 
phases follow each other in a sequential manner and assigned 
specific markers to each phase of reprogramming. Here we demon-
strate that complete Maturation is required for successful transition 
to Stabilization phase of reprogramming. Using BeadArray and 
RNA-Seq technologies, we performed clonal transcriptome analysis 
in a temporal manner during the time course of reprogramming. 
By comparing gene expression profile of clones that completed 
Maturation and transited to Stabilization phase to clones that did 
not, we discovered a gene expression signature associated with 
successful reprogramming. To determine whether gain of the 
identified signature is required for transition to Stabilization phase 
and completion of reprogramming, we established conditions for 
a systematic RNAi screen to evaluate the function of the candidate 
genes. In this assay, we took advantage of piggyBac secondary 
reprogramming model and assessed the effect of specific gene 
knockdown on complete cellular reprogramming. I will present the 
integrative approach we employed to highlight the significance of 
some key signaling pathways required for completion of somatic 
cell reprogramming. Furthermore, the approach and the result of 
the RNAi screen as well as follow up studies on potential regulators 
of complete reprogramming will be presented.
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RECRUITMENT OF THE TRANSCRIPTION 
MACHINERY FACILITATES REPROGRAMMING
Marthaler, Adele, Tapia, Natalia, Esch, Daniel, Schoeler, Hans
Cell and developmental biology, Max-Planck-Institute, Muenster, Germany

In order to generate induced pluripotent stem cells (iPSCs), Oct4, 
Sox2, Klf4 and cMyc need to compete with the endogenous tran-
scription factors for recruiting the transcriptional machinery. Oct4 is 
considered to be a key player in the pluripotency network and it is 
essential for the iPSCs generation. We hypothesize that facilitating 
the access of Oct4 to the transcriptional machinery could increase 
the reprogramming efficiency. As it has been reported that the 
adenoviral protein E1A is able to link Oct4 to the basal transcription 
initiation complex, we decided to include E1A in the reprogram-
ming cocktail. Our data show that E1A increases the iPSC colony 
formation in neural stem cells and in mouse embryonic fibroblasts. 
In summary, our results suggest that the recruitment of the tran-
scriptional machinery is a limiting step during the reprogramming 
process.

Poster Board Number: T-3159

C/EBPA INDUCES B CELL TO MACROPHAGE 
TRANSDIFFERENTIATION BY ESTABLISHING 
A STABLE MYELOID TRANSCRIPTION FACTOR 
NETWORK
Graf, Thomas
Center for Genomic Regulation, Barcelona, Spain

C/EBPa induces B cell to macrophage transdifferentiation by estab-
lishing a stable myeloid transcription factor network 
C/EBPalpha is a transcription factor capable of inducing the trans-
differentiation of committed B cell precursors into macrophages 
at 100% efficiency. Using an inducible pre-B cell line carrying C/
EBPaER we have explored the mechanism by which the myeloid 
phenotype is established. This line becomes stably committed to 
a macrophage fate after 24 hours of C/EBPa activation followed 
by inducer washout. Gene expression profiling over time, com-
bined with gain and loss of function experiments, showed that C/
EBPb and PU.1 are required to establish the macrophage state and 
that endogenous C/EBPa is required to maintain this phenotype. 
ChIPseq experiments showed that C/EBPa and C/EBPb bind to 
promoter-distant sites of upregulated genes within 3 hours after 
induction, and that the transcription factors remain bound to these 
sites at all later time points. About a third of the sites are already 
bookmarked by PU.1 in pre-B cells, another third shows a recruit-
ment of PU.1 and the last third remains free of PU.1 binding. The 
upregulation kinetics of genes in the vicinity of these putative 
enhancers is significantly influenced by their transcription factor 
occupancy, as is also reflected by the presence or absence of his-
tone marks that correlate with gene activation (H3K27Ac). Interest-
ingly, the genes closest to the enhancers bookmarked with PU.1 are 
poised as they are already expressed in pre-B cells at basal levels 
and then become further activated during transdifferentiation. In 
contrast, genes corresponding to the two categories of unmarked 
enhancers are silent in pre-B cells and after C/EBPa binding become 
de-repressed. In conclusion, C/EBPa induces a stable switch from 
pre-B cells into macrophages by activating its partners C/EBPb and 
PU.1. Together the three factors form a stable transcription factor 
network that first establishes and then maintains the macrophage 
state.

Poster Board Number: T-3160

MOLECULAR MECHANISMS OF ASTROGLIA-TO-
NEURON CONVERSION BY FORCED EXPRESSION 
OF NEUROG2
Masserdotti, Giacomo1, Guillotin, Sebastien2, Rozani, Isimini3, 
Guillemot, Francois2, Berninger, Benedikt3, Götz, Magdalena1

1Institute of Stem Cell Research, Helmholtz Zentrum München, Munich, 
Germany, 2National Institute for Medical Research, London, United Kingdom, 
3Ludwig Maximilian Universitat, Munich, Germany

Direct conversion of differentiated cells into neurons is emerging as 
a promising alternative for cell-based therapies of neurodegenera-
tive diseases. Compared to induced pluripotency, direct conver-
sion is relatively efficient, faster, does not give rise to pluripotent 
intermediates, and allows for the generation of different types of 
neurons, depending on the combinations of factors employed. 
We have focused our attention on the reprogramming potential 
of glial cells because they are lineage-related to neurons through 
common radial glia ancestors and are distributed throughout the 
mammalian brain, thus representing an endogenous source of po-
tential reprogrammable cells. Indeed, we could recently show that 
retrovirus-mediated expression a single proneural gene - Neurog2 
or Mash1 [Ascl1] - can directly and efficiently convert astroglia of 
postnatal mouse cerebral cortex into fully functional neurons in 
vitro. In order to understand the molecular mechanisms underly-
ing the transgene-mediated conversion of astroglia into neurons, 
we generated an inducible system in which the Neurog2 cDNA 
is fused to a modified estrogen receptor-binding domain (ERT2). 
Therefore, the resultant protein is expressed but it remains inac-
tive unless Ngn2ERT2-expressing cells are treated with tamoxifen, 
upon which inhibition is released. This allows for a temporally 
defined onset of the proneural gene’s transcriptional activity. 
Indeed, Neurog2ERT2-transduced astrocytes generated neurons 
upon tamoxifen treatment, while no neurons were observed in 
control-treated Ngn2ERT2-transduced cells, thus providing an 
experimental system for further molecular analyses. To gain insight 
into the early events of Neurog2-mediated reprogramming, we col-
lected Neurog2ERT2-transduced astrocytes at various time points 
after tamoxifen treatment - 4, 24 and 48 hours - and performed 
a microarray-based expression analysis. Interestingly, more than 
100 genes were significantly upregulated already 4 hours after 
tamoxifen application: amongst them, some neurogenic transcrip-
tion factors are maintained at later stages after induction, while 
others are only transiently upregulated. Interestingly, none of these 
genes has a neurogenic effect on astroglia on its own, but they 
enhance Neurog2-mediated conversion efficiency, and rescue the 
neurogenic conversion in a model of failed reprogramming. Experi-
ments are ongoing to assess whether these factors are essential for 
Neurog2-mediated reprogramming, and whether, when expressed 
altogether, they are sufficient to induce direct neuronal reprogram-
ming in absence of Neurog2.

Poster Board Number: T-3161

DIRECT CONVERSION OF FIBROBLASTS INTO 
NEURAL STEM CELLS BY DEFINED FACTORS
Han, Dong Wook1, Schöler, Hans R.2
1Department of Stem Cell Biology, Department of Stem Cell Biology, School 
of Medicine, Konkuk University, Seoul, Korea, Republic of, 2Department of Cell 
and Developmental Biology, Max Planck Institute for Molecular Biomedicine, 
Münster, Germany

Recent advances in stem cell biology have revealed that cell type-
specific transcription factors could reset the somatic memory of 
differentiated cells via direct reprogramming into cells of specific 
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identities, such as neurons, cardiomyocytes, blood progenitor cells, 
hepatocytes, and epiblast stem cells, i.e., without the cells having 
to pass through an induced pluripotent stem cell state. However, 
the direct reprogramming of differentiated cells into self-renewing 
somatic stem cell types has not yet been described. Here we show 
that a combination of transcription factors can induce mouse 
fibroblasts to acquire a neural stem cell (NSC) identity. The induced 
neural stem cells (iNSCs) showed morphology, gene expression, 
epigenetic features, differentiation potential, self-renewing capac-
ity, as well as in vitro and in vivo functionality similar those to wild-
type NSCs. Therefore, our data suggest that specific defined factors 
can induce the direct reprogramming of differentiated somatic cells 
into specific somatic stem cell identities.

Poster Board Number: T-3162

NUCLEAR WAVE1 IS NECESSARY FOR 
TRANSCRIPTIONAL REPROGRAMMING BY 
XENOPUS EGGS AND OOCYTES
Miyamoto, Kei, Gurdon, J B.
Wellcome Trust/Cancer Research UK Gurdon Institute, Cambridge, United 
Kingdom

Nuclear reprogramming of differentiated cells holds great promise 
for regenerative medicine. Reprogramming of differentiated cells 
can be very efficiently achieved by nuclear transfer to eggs and 
oocytes. Eggs/oocytes utilize natural reprogramming activity that 
is used for sperm nuclei to ensure normal embryonic develop-
ment. However, such egg/oocyte factors and mechanisms involved 
in reprogramming are not well understood. We have previously 
shown that nuclear actin which naturally polymerizes in the 
germinal vesicle (GV), the Xenopus oocyte nucleus, plays a key role 
in reprogramming. Actin polymerization is regulated by actin-
binding proteins. We therefore screened actin-binding proteins in 
the GV as candidate reprogramming factors. We find that WAVE1, 
which is predominantly expressed in the brain in an adult body, is 
present in the oocyte nucleus and required for efficient transcrip-
tional reprogramming from mouse nuclei transplanted into the 
GV. WAVE1 transcript variants are expressed in oocytes and one 
variant containing the WHD-Basic domain is sufficient to bind to 
active RNA polymerase II. Interestingly, interaction between nuclear 
WAVE1 and RNA polymerase II is observed in embryos at the time 
of zygotic genome activation, at which major transcriptional 
reprogramming is induced in development, and moreover WAVE1 
is important for embryonic development. These results unravel an 
unexpected role of an actin-binding protein, WAVE1, in reprogram-
ming. This is also a first clear demonstration that a reprogramming 
factor stored in the oocyte nucleus is used for reprogramming both 
somatic nuclei and fertilized embryos.

Poster Board Number: T-3163

STRATEGIES FOR IMPROVING DOPAMINE 
NEURONS DERIVATION WITH DEFINED FACTORS
Ng, Yi Han, Chanda, Soham, Wernig, Marius
Stanford University, Stanford, CA, USA

Parkinson’s Disease (PD) is a neurodegenerative disease character-
ized by a loss of movement control due to the degeneration of 
midbrain dopaminergic (DA) neurons in the substantia nigra pars 
compacta, the brain region that controls voluntary movements. PD 
predominantly affects elderly people and with an increasing aging 
world population, it is critical to improve current treatments for this 
disease. Previous studies utilizing DA neurons derived from ES, iPS 
and MEF cells have shown various degrees of improving Parkinso-
nian behavior after transplantation into rodent models. Using Ascl1 

(Mash1), Nurr1 and Lmx1a, we report a ~8.6% efficiency of obtain-
ing TH+ cells from MEFs cells. These cells, however, are not positive 
for another marker PITX3 which is considered a unique defining 
marker of true midbrain DA cells. A screen of more DA transcription 
factors yielded candidates that express both TH and PITX3, but the 
number of double positive cells were few. Current work is focusing 
on improving the efficiency of obtaining TH+/PITX3+ cells and the 
performance of these cells in vivo.

Poster Board Number: T-3164

THE ROLE OF INDUCED PLURIPOTENT STEM CELLS 
IN CONSERVATION OF ENDANGERED SPECIES
Friedrich Ben-Nun, Inbar1, Montague, Susanne C .1, Houck, Marlys 
L.2, Charter, Suellen J.2, Laurent, Louise C.3, Ryder, Oliver A.2, Loring, 
Jeanne F.1, Loring, Jeanne F.3
1Department of Chemical Physiology, The Scripps Research Institute, La Jolla, 
CA, USA, 2San Diego Zoo Institute for Conservation Research, Escondido, CA, 
USA, 3Department of Reproductive Medicine, University of California San Diego, 
San Diego, CA, USA

Abstract:Induced pluripotent stem cells (iPSCs) are generated from 
somatic cells by direct molecular reprogramming and are capable 
of unlimited expansion and differentiation into a wide variety of 
cell types. Mouse iPSCs have been shown to be capable of generat-
ing all fetal cell types. These results suggested to us that iPSCs 
could be valuable tools in the conservation of endangered species. 
We recently reported on the successful application of reprogram-
ming technology toward the generation of iPSCs from primary 
fibroblast cultures banked in the Frozen Zoo at the San Diego 
Zoo’s Institute for Conservation Research. We made iPSCs from 
two critically endangered species, the drill, Mandrillus leucophaeus, 
and the northern white rhinoceros, Ceratotherium simum cottoni 
(Ben-Nun et al., 2011). The Frozen Zoo is an extensive collection of 
cryopreserved primary fibroblast cultures, collected from over 8600 
individual vertebrates from approximately 800 species. During 
these reprogramming efforts, we determined that Moloney murine 
leukemia virus-based retroviral vectors could effectively deliver 
the reprogramming factors into the northern white rhinoceros 
fibroblasts when pseudotyped with vesicular stomatitis virus G 
envelope protein (VSV-G), but not with the amphotrophic envelope 
protein. The VSV-G pseudotyped retroviral vectors also efficiently 
transduced the drill fibroblasts. We were able to reprogram both 
the rhinoceros and drill fibroblasts using the human OCT4/POU5F1, 
SOX2, KLF4, and MYC cDNA sequences, suggesting that retroviral 
vectors carrying human reprogramming factor sequences and 
pseudotyped with VSV-G may be widely applicable for generating 
iPSCs from a variety of species. We are currently using the same 
methods to reprogram fibroblasts from the Javan Banteng and 
Somali Wild Ass. The Javan Banteng, Bos javanicus, is a species of 
wild cattle native to Asia. Due to hunting and habitat destruction, 
the population of wild Javan bantengs has dwindled and they are 
currently listed as an endangered species1 1(Timmins, 2008)1. The 
Somali wild ass, Equus africanus somalicus, is critically endangered 
with fewer than 200 individuals living in the wild (IUCN Red List of 
Threatened Species (Moehlman, 2008)). In 2003, it was demonstrated 
in a collaboration between the San Diego Zoo’s Institute for Conser-
vation Research and Advanced Cell Technology that somatic cell 
nuclear transfer of the nucleus from a Javan Banteng fibroblast into an 
oocyte from a domestic cow could be used to generate a viable animal, 
using a domestic cow as a surrogate. These results suggest that we 
may be able to use germ cells, embryos, or surrogates from domes-
tic animals to explore the developmental capabilities of iPSCs from 
endangered animals.
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EFFECT OF PURIFICATION ALGINATE SPONGES 
WITH CHONDROCYTES FOR THE ARTICULAR 
CARTILAGE TISSUE ENGINEERING
A Ram, Kim, Hye Min, Kim, Jung Keun, Lee
Chonbuk National Universitiy, Jeonju, Korea, Republic of

Abstract: Adult articular cartilage tissue has poor capability of 
self-repair. Therefore, a variety of tissue engineering approaches 
are motivated by the clinical need for articular repair. Non-Purify 
alginate and purify alginate were fabricated by seed cartilage 
cell on the sponge. After 1, 5, 7, 10 and 14 day of cell seeding, cell 
proliferation activity was measured via MTT assay. Morphological 
observation, histology, biological assay for collagen type I, II and 
aggrecan, and PCR were performed at each time point 1, 2 and 
3 weeks. In result, the cell viability was better in purify alginate 
sponge than non-purify alginate sponge. Scaning electro micro-
scope (SEM) results showed that more attach cell in the purify 
alginate sponge with lapse of time. DMMB results showed that 
the highest content of glycosaminoglycan (GAGs) and collagen at 
purify alginate sponge. Compression results indicated that purify al-
ginate sponge was the highest intensity. This study suggested that 
purify alginate sponge may serve as a potential cell delivery vehicle 
and a structural basis for tissue engineered articular cartilage. This 
research was supported by WCU (R31-20029). Keywords : Purifica-
tion Alginate, sponge, chondrocyte WCU BIN Fusion Tech. Secre-
tariat Dept. of BIN Fusion Tech., WCU, Eng. 8th Bldg. rm. No.408, 
Chonbuk National University, 664-14, Dukjin, Jeonju, 561-756 Korea 
Tel: +82 63 270 4434 begin_of_the_skype_highlighting   +82 63 
270 4434 end_of_the_skype_highlighting Fax: +82 63 270 4254 
E-mail: bkwcu@jbnu.ac.kr
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VARIATION RATIO OF DBP/ALGINATE 
MICROCAPSULES WITH CHONDROCYTES FOR THE 
ARTICULAR CARTILAGE TISSUE ENGINEERING
A Ram, Kim, Hye Min, Kim, Kyoung Hee, Kim
Chonbuk National Universitiy, Jeonju, Korea, Republic of

Abstract: Adult articular cartilage tissue has poor capability of 
self-repair. Therefore, a variety of tissue engineering approaches are 
motivated by the clinical need for articular repair. 0, 0.1, 0.3, 0.5 and 
1% DBP/Alginate microcapsules were fabricated by seed cartilage 
cell into microcapsules. After 1, 5, 7, 10 and 14 days of cell seeding, 
cell proliferation activity was measured via MTT assay. Morphologi-
cal observation, histology, biological assay for collagen type I, II and 
aggrecan, and PCR were performed at each time point of 1, 2 and 3 
weeks. In the result, cell viability was higher 1% DBP/alginate micro-
capsules than the other DBP/alginate microcapsules. DMMB results 
shown that the highest content of glycosaminoglycan (GAGs) 
and collagen at 1% DBP/alginate microcapsules. Compression 
results shown that 1% DBP/alginate microcapsules was the highest 
intensity. This study suggests that 1% DBP/alginate microcapsules 
may serve as a potential cell delivery vehicle and a structural basis 
for tissue engineered articular cartilage. This research was sup-
ported by WCU (R31-20029). Keywords : Alginate, Demineralized 
Bone Powder(DBP), chondrocyte WCU BIN Fusion Tech. Secretariat 
Dept. of BIN Fusion Tech., WCU, Eng. 8th Bldg. rm. No.408, Chon-
buk National University, 664-14, Dukjin, Jeonju, 561-756 Korea Tel: 
+82 63 270 4434 begin_of_the_skype_highlighting  +82 63 270 

4434   end_of_the_skype_highlighting Fax: +82 63 270 4254 E-mail: 
bkwcu@jbnu.ac.kr
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STRUCTURE AND PROPERTIES OF INJECTABLE 
GELLAN GUM HYDROGEL
HaNeul, Kim, Hye Yoon, Kim, Young Un, Kim
Chonbuk National University, jeonju, Korea, Republic of

Abstract: Gellan gum (GG) is an exopolysaccharide produced by 
Sphingomonas elodea. In this study we prepared three dimension-
al hydrogel of GG reacted with 1-ethyl-3-(3-di-methylaminopropyl)
carbodiimide (EDC) to obtain a cross-linked GG. From the FT-IR 
analy- sis, the mechanism of EDC cross-linking in the GG was the 
condensation reaction between the carboxyl and hydroxyl group. 
Because of polysaccharide hydrogels normally possess poor 
mechanical strength, the results obtained in this study indicated 
that GG was sutiable for potential applications in tissue regenera-
tion. In vitro biocompativility tests, hydrogel ex- hibited nontoxic 
effects. When implanted in to rat subcutaneous tissue, implanta-
tion showed that hydrogel caused slight inflammation in the first 
few days after operation. In the tissue engineering, cross-linked 
GG demonstrated good physical properties and biocompatibility, 
and has great potential for future use. This research was supported 
by WCU (R31-20029) and MBC (0405-BO01-0204-0006). Keywords: 
Gellan gum, Hydrogel, Biocompativility WCU BIN Fusion Tech. Sec-
retariat Dept. of BIN Fusion Tech., WCU, Eng. 8th Bldg. rm. No.408, 
Chonbuk National University, 664-14, Dukjin, Jeonju, 561-756 Korea 
Tel: +82 63 270 4434 begin_of_the_skype_highlighting  +82 63 270 
4434  end_of_the_skype_highlighting Fax: +82 63 270 4254 E-mail: 
bkwcu@jbnu.ac.kr
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EFFECT OF GELLAN GUM HYDROGEL FOR 
CARTILAGE REGENERATION
HaNeul, Kim, Hye Yoon, Kim, Seung Chang, Oh
Chonbuk National University, jeonju, Korea, Republic of

Abstract: Injectable hydrogels have been studied for potential 
applications for articular cartilage regeneration. In this study, 
our aim is to research effect of gellan gum hydrogel for cartilage 
regeneration on the cell viability and extracellular matix (ECM) 
secretion. The preparation of gellan gum hydrogel was designed 
by varying the contents with 1, 2 and 3 wt%. Hydrogels using 1, 2 
and 3 wt% of gellan gum were fabricated with cross-linking by EDC 
(1-ethyl-3-(3-dimethyl aminopropyl)carbodiimide). Cell viability 
(MTT), glycolsamino-glycan (GAG) assay, histological examination 
were evaluated to analyze the effect of the gellan gum hydrogels 
on the cell viability and ECM secretion. The gellan gum hydrogels 
cross-linked by EDC became more increase the rate of cell growth 
than non cross-linked gellan gum hydrogels. Also the phenotype of 
the cells maintained better in gellan gum hydrogels having 3 wt% 
gellan gum contents than the others. These results demonstrated 
that the gellan gum would significantly affect the cell metabolism. 
This research was supported by WCU (R31-20029) and MBC (0405-
BO010204-0006). Keywords: Gellan gum, Cartilage, disc, EDC(1-
ethyl-3-(3-dimethyl aminopropyl) carbodii mide)
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THE INFLAMMATORY RESPONSES TO PLGA/DBP/
SIS/SILK SCAFFOLDS IN VITRO AND In vIvo
Lee, Yu Jeong, Jang, Ji Eun, Jeon, Dae Yeon, Lee, Dongwon, Khang, 
Gilson
Chon Buk National Niversity, Jeonju, Korea, Republic of

Poly (lactide-co-glycolic acid) (PLGA) has been widely applied to tis-
sue engineering as a good biocompatible materials. However, there 
degradation products can decrease the pH in the surrounding 
tissue, which can result in inflammatory reaction. We hypothesized 
that the PLGA implant might have an inflammatory responses that 
could be reduced by impregnating demineralized bone particles 
(DBPs), porcine small intestinal submucosa (SIS) and silk into the 
PLGA. We manufactured three different materials of PLGA scaf-
folds, with each materials containing 20 wt% of DBPs, SIS and silk 
of PLGA. For biocompatibility test, NIH/3T3 mouse fibroblasts were 
cultured in the PLGA/DBP/SIS/Silk scaffold for 3days. The PLGA/
DBP/SIS/Silk scaffolds had no adverse effect on NIH/3T3 cell attach-
ment and did not affect cell viability. The inflammatory potential of 
PLGA was evaluated using messenger ribonucleic acid expression 
of tumor necrosis factor alpha (TNF-α) and reactive oxygen spe-
cies (ROS) on a mouse leukaemic monocyte macrophage cell line 
(RAW264.7). This study showed that DBP/SIS/Silk scaffolds reduc-
tion of inflammatory reaction of PLGA.This research was supported 
by WCU (R31-20029) and MBC (0405-B001-0204-0006).

Poster Board Number: T-3170

THE EFFECTS OF HESPERIDIN ON THE 
INFLAMMATORY RESPONSE; IN VITRO AND In 
vIvo
Lee, Yu Jeong, Shim, Cho Rok, Park, Guk Bin, Lee, Dongwon, Khang, 
Gilson
Chon Buk National Niversity, Jeonju, Korea, Republic of

Hesperidin, a flavonoid present in fruits and vegetables, possesses 
anti- inflammatory and chemopreventive effects. In this work, 
hesperidin-incorporated Poly (lactide-co-glycolic acid) (PLGA) films 
were manufactured to evaluate the effects of hesperidin on the 
inflammatory responses. In vitro inflammatory responses to murine 
macrophage RAW264.7cells were cultured on the PLGA/hesperidin 
film for 1, 3 and 5 days. Hesperidin films minimally stimulated the 
cells to generate less production of tumor necrosis factor alpha 
(TNF-α) and reactive oxygen species (ROS) then PLGA films. The 
in vivo responses to PLGA/hesperidin films implanted in the axilla 
skin of rat. Fibrous wall thickness and macrophage were evaluated 
by hematoxylin and eosin (H&E) and ED-1 immunohistochemi-
cal staining, respectively. Based on the low level of inflammatory 
responses, hesperidin has great potential for biomedical applica-
tions. This research was supported by WCU (R31-20029) and MBC 
(0405-B001-0204-0006).
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PROLIFERATION AND DIFFERENTIATION OF 
SCHWANN CELL IN SIS SPONGE OF VARIOUS 
CONTENTS
Shim, Cho Rok, Park, Sang Mi, Kim, Young Lae, Song, Jeong Eun, 
Lee, Dongwon, Khang, Gilson
Dept of BIN Fusion Tech, Chonbuk National University, Jeon ju, Korea, Republic 
of

The porcine small intestinal submucosa (SIS)consists of some 
growth factors which can stimulate cell activity without immune 

rejection responses. Thus, SIS had been widely used as a biomate-
rial. In this study, we evaluated the effect of content SIS sponge on 
proliferation and differentiation of schwann cells (SC). SCs were har-
vested from the femurs and tibias of female Fischer rat. SIS sponge 
were prepared by freeze-drying method from 1, 2 and 3 wt% 
SIS solution. The SCs were seeded in SIS sponge with 2×105 cell/
sponge concentration. The effect of SIS sponge on the proliferation 
and differentiation of SCs were assessed in culture using the MTT 
assay, SEM, swelling test. RT-PCR was conducted to confirm mRNA 
expression of S100, NSE, p75 and NF for nerve marker. In addition, 
immunochemical evaluation for cellular proliferation and differen-
tiation by H&E and anti-NF staining. Theses studies revealed that SIS 
sponge has a positive effects on the SCs growth and the phenotype 
maintain through the study. This research was supported by WCU 
(R31-20029) and SCRC (SC4110).
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SPINAL CORD REGENERATION USING BONE 
MARROW STROMAL CELL WITH PLGA/DBP NERVE 
CHANNEL CONTAINED ALGINATE
Shim, Cho Rok, Ko, Hyun Ah, Bae, Jeong Woo, Song, Jeong Eun, 
Lee, Dongwon, Khang, Gilson
Dept of BIN Fusion Tech, Chonbuk National University, Jeon ju, Korea, Republic 
of

Poly (L-lactide-co-glycolide) (PLGA) is a biodegradable synthetic 
polymer with acceptable mechanical strength and well-controlled 
degradation rate. Also, it can be easily fabricated into many shape. 
Demineralized bone particle (DBP) that affects to cell proliferation 
and differentiation has been used as biomaterial. Bone marrow 
stromal cells (BMSCs) exhibit multiple traits of a stem cell popula-
tion. We proposed to use PLGA nerve channel impregnated with 
DBP and Alginate by tissue-engineering principles for the repair 
of spinal cord injury. The spinal cord was completely transected 
horizontally at two levels (T7 and T8) and PLGA/DBP nerve channel 
seeded the cells were implanted in the lesion. For histological and 
immunochemical evaluation, the implants were removed after 
2, 4 and 8 weeks and H&E and anti-NF staining. Motor functional 
outcome measurements using the BBB scoring, sensory test and 
motor functional recovery test were performed every week for 8 
weeks post injury. This study suggested that BMSCs and Alginate 
contained to PLGA/DBP nerve channel may have an important role 
for spinal cord regeneration of tissue engineering area. 
This research was supported by WCU (R31-20029) and SCRC 
(SC4110).
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TISSUE ENGINEERING TECHNOLOGY 
INDISPENSABLE FOR CELL-BASED REGENERATIVE 
MEDICINE
TABATA, Yasuhiko
Department of Biomaterials, Institute for Frontier Medical Sciences, Kyoto 
University, Kyoto, Japan

A new therapeutic trial based on the natural healing potential of 
body itself to induce tissues regeneration and repairing, has been 
recently expected. The natural healing is based on the potential of 
cells for their proliferation and differentiation. Now several stem 
cells with high potentials have been available through the recent 
development of stem cell biology. However, only when the cells 
are transplanted without considering any their local environment, 
we cannot always expect the cell-based tissue regeneration. This 
is because in the body, generally cells survive and biologically 
function by interacting with their local environment. The environ-
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ment is composed of signaling molecules and extracellular matrix 
of natural scaffold which correspond to the food and house of 
cells, respectively. Tissue engineering is a biomaterial technology 
or methodology to artificially create the local environment of cells 
which can assist their inherent potential for tissue regeneration. If 
a cell scaffold or a key signaling molecule is supplied to the right 
place at the right time period or concentration, the body system ini-
tiates to physiologically function, resulting in the natural induction 
of cell-based tissue regeneration. The biological functions of signal-
ing molecules with in vivo in-stability can be augmented with drug 
delivery system (DDS) technology. For example, biodegradable 
hydrogels are designed for the controlled release of biologically ac-
tive signaling molecules to experimentally and clinically succeed in 
the cell-induced regeneration and repairing of various tissues. This 
DDS and/or cell scaffold technologies can be combined with cell 
transplantation to significantly enhance the therapeutic efficacy in 
tissue regeneration. The injection of hydrogel for basic fibroblast 
growth factor (bFGF) release induced angiogenesis at the injected 
site. When stem cells were transplanted at the angiogenesis-
induced site, their biological functions were promoted to demon-
strate enhanced therapeutic efficacy, in contrast to those without 
angiogenic induction. In addition, the dual release of two signaling 
molecules can be achieved by the hydrogel. When both stromal 
derived factor (SDF)-1 and bone morphogenic protein (BMP)-2 
were released in the subcutaneous tissue, ectopic bone formation 
was observed to a significantly great extent compared with that of 
either release. The SDF-1 release enhanced the recruitment of cells 
from the bone marrow, while the osteogenic differentiation of cells 
recruited was promoted by the BMP-2 release. The DDS technol-
ogy can manipulate the body distribution and fate of cells, which 
enhances the natural healing potential for cell-induced tissue 
regeneration. The biomaterials technology of regenerative medi-
cine is also applicable to the basic researches of stem cells biology. 
The further development of stem cell biology will accumulate the 
scientific knowledge of regenerative medicine, resulting in enhanc-
ing the therapeutic efficacy of cell-based tissue regeneration. In this 
paper, several applications of DDS and cell scaffold technologies 
to the tissue regeneration therapy as well as the basic research of 
stem cell biology are introduced to emphasize significance of tissue 
engineering technologies in regenerative medicine.
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Liver fibrosis is one of the intractable diseases. Now a clinically pos-
sible therapy for liver fibrosis is liver transplantation. However, the 
lack of donor liver is the large problem. Another therapeutic choice 
is cell transplantation. Mesenchymal stem cells (MSC) can be readily 
isolated from patients and possess the potential of good prolifera-
tion. It is reported that MSC have an inherent ability to naturally 
recruit to an injury tissue. In addition, MSC have some character-
istics suitable for cell therapy. They can differentiate into different 
lineages of cells, such as osteocytes, chondrocytes, adipocytes, 
myocytes, epithelial cells, and neurons, while their differentiation 
into cardiocytes and hepatocytes, is experimentally demonstrated. 
Another characteristic is to secret bioactive factors, such as tumor 
necrosis factor, interleukine-6, and hepatocyte growth factor (HGF), 
which positively affect the biological functions of the surrounding 

cells. Among them, HGF shows anti-apoptotic, migration, prolif-
eration, and anti-fibrotic functions. However, considering their 
transplantation for cell therapy, the low viability of cells and the 
consequent poor functions are of therapeutical problem. As one 
trial to break through the problems, the cells genetically engi-
neered to enhance their functions are promising. From the clinical 
viewpoint, the genetically engineering of cells through their trans-
fection with non-viral carriers is preferable. This study is undertaken 
to design a novel gene carrier of cationic polysaccharide for the 
receptor-mediated gene transfection. MSC are reported to express 
an asialo-protein polysaccharide receptor. We prepared a spermine-
introduced pullulan of non-viral vector and the therapeutic effect 
of MSC genetically engineered by spermine-introduced pullulan 
was investigated. Spermine was chemically introduced to the 
hydroxyl groups of pullulan by N, N’-carbonyldiimidazole activation 
method. MSC were genetically engineered by transfection with the 
complex of the spermine-introduced pullulan and a plasmid DNA 
of HGF. HGF secretion from MSC transfected was evaluated. The 
biological activity of HGF secreted was assayed in terms of hepato-
cytes proliferation. The anti-fibrotic effect of genetically engineered 
MSC was evaluated for a rat model of liver fibrosis. When MSC were 
transfected by the complex of HGF plasmid DNA and the spermine-
introduced pullulan, the MSC secreted HGF with biological activity 
for hepatocytes over 1 week. After intravenous infection into rats 
with liver fibrosis, the HGF-secreting MSC accumulated in the liver 
and decreased the fibrosis area to a significantly great extent com-
pared with the original, non-transfected MSC. It is concluded that 
the transplantation of genetically-engineered MSC is a promising 
therapy for liver fibrosis.
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Electrospinning (ES) is a method widely used in bioengineering to 
produce nanofibrous scaffolds that mimic the extracellular matrix. 
These scaffolds act as supports for growing stem cells (SCs) and this 
combination offers a promising tool for the recovery of organs and 
tissues. Normally, the scaffolds are produced by ES and subse-
quently the cells are seeded onto their surface for a tridimensional 
culture. Alternatively, by combining ES and electrospraying (EP) 
methods, SCs can be incorporated into the tridimensional scaffolds 
while the nanofibers are being produced. EP is a technique that 
can be used for processing SCs in suspension, which is subjected 
to an electric field. The suspension fluid is then passed through 
a thin needle and is fragmented, generating droplets containing 
cells. This ensures that the cells are evenly distributed throughout 
the scaffold structure to form a 3D system. In this study, the effects 
of EP method on mesenchymal stem cells (MSCs) from deciduous 
teeth were evaluated in terms of viability, proliferation, plasticity 
and genotoxicity. The MSCs, in the sixth passage, were suspended 
in culture media at 3x106 cells/mL and electrosprayed into a petri 
dish containing HDMEM media. The parameters: 15 kV, 4 cm and 
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0.52 mL/h of EP were chosen to generate a continuous, directed 
and stable stream of cells. MSCs that were not electrosprayed were 
used as the control group for all experiments. The assessment with 
trypan blue revealed no significant loss in viability of MSCs, with 
a viability of not less than 87%. The MSCs were submitted to EP at 
different times (15 - 60 min), plated (5,000 cells/cm2) and cultured 
at 37oC in 5% CO2 atmosphere. The electrosprayed cells were able 
to adhere to culture flasks in the same time as the control group 
and did not exhibit any form of cellular damage. The MTT test 
showed no changes in the proliferation of cells and, like the control 
group, proved to be confluent in 15 days of culture. To examine 
the maintenance of plasticity, the cells were evaluated in terms of 
differentiation potential. The electrosprayed MSCs were able to 
differentiate into chondroblasts, osteoblasts and adipocytes in the 
same time as the control cells. To assess possible DNA damage after 
the cells were processed by EP at different times, comet assay was 
performed. The electrosprayed MSCs were evaluated with comet 
assay immediately after the EP and after 3 hours of culture. The 
results indicated no damage to these cells until 15 min of electro-
spraying. However, the MSCs that were submitted to 60 minutes 
of EP showed genetic damage (p<0,01) when the comet assay was 
realized immediately after the EP. On the other hand, when these 
cells were cultivated for 3 h before the comet assay, the genetic 
damage was not observed, suggesting that cells are able to repair 
the DNA. This hypothesis is corroborated by the fact that the cells 
submitted to EP maintain cell viability, plasticity and proliferation 
in a similar way to the controls. Karyotyping of electrosprayed cells 
is being performed to evaluate chromosomal abnormalities. These 
results suggest that EP can be safely used as a technique for incor-
porating stem cells on scaffolds produced by ES, making it a viable 
alternative for use in tissue engineering.
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A strategy to optimize tissue regeneration is the use of nanofiber 
matrices containing growth factors (GFs). This is to ensure correct 
distribution of stem cells, enhancing their proliferative and differ-
entiation capacity at the injury site, thus preventing the cells from 
migrating to other locations. The bioavailability of these factors 
can be obtained by incorporation GFs into nanofibres by electro-
spinning. The aim of this work was to produce aligned nanofiber 
matrices with incorporated epidermal growth factor (EGF) and to 
evaluate the influence of these scaffolds when mesenchymal stem 
cells (MSCs) are cultivated and differentiated into neural precursors 
into the scaffolds. The polymer solution consisting of poly(lactic-co-
glycolic acid) (PLGA) was produced at a concentration of 15% (w/w) 
using 1,1,1,3,3,3-Hexafluoro-2-propanol with 0.2% of Span 80, form-
ing the oil phase. An aqueous solution of PBS containing 0.1% of 
albumin and 1mg/mL of EGF was mixed with the oil phase to form 
the emulsion. Aligned scaffolds with emulsion, without EGF (PLGA, 
group 1) and with EGF (PLGA/EGF, group 2) were produced using 
a cylinder rotating at 2,500 rpm. The control group was the cells 
cultured on wells. The matrices were evaluated for morphology and 
fiber diameter by scanning electron microscopy (SEM). The MSCs 
were extracted from human deciduous teeth pulp, called SHEDs 

(Stem cells from Human Exfoliated Deciduous teeth) and used in 
the experiments in the 5th passage. The dental pulp was removed 
and the cells were treated with collagenase at 37°C for 60 minutes, 
centrifuged, washed and prepared for cell culture. For neuronal dif-
ferentiation, 5x10³/cm² and 10x10³/cm² cells were seeded in culture 
plates of 24 wells (control group) and on scaffolds, respectively, and 
then treated with DMEM supplemented with 30μM of retinoic acid. 
After 14 days, the differentiation was evaluated by phase contrast 
microscopy and immunofluorescence using primary antibodies, 
nestin and GFAP. PLGA and PLGA/EGF scaffolds showed aligned 
fibers, homogeneous morphology and absence of beads, with an 
average diameter of 548±29nm and 329±87nm, respectively. By 
confocal microscopy, it is possible to observe that SHEDs adhere on 
scaffolds following the same orientation of aligned fibers in group 
1 and 2. Concerning neuronal differentiation, samples cultivated 
on the control group showed cells with neural phenotype, labeling 
positively for nestin and GFAP markers. The differentiation on group 
1 and 2 is still in progress. The small and more variable diameter of 
the PLGA/EGF (329±87nm) is interesting because it mimics the col-
lagen fibers of the extracellular matrix, where the diameter varies 
from 50 to 500nm. Through observation of the SEM photographs, 
it is possible to observe that the scaffolds have a high alignment 
and porosity. It allows for a three-dimensional arrangement of the 
cells in the scaffold and permits cellular growth and differentia-
tion. SHEDs are capable of differentiating into neural precursors on 
the plates and adhere on aligned PLGA/EGF. Despite the neuronal 
differentiation in scaffolds not being complete, it is speculated 
that SHEDs will also be able to differentiate under the matrices and 
increase the expression of nestin and GFAP, due to the stimulus 
provided by the scaffolds, especially in group 2. Therefore, SHEDs 
cultivated on aligned PLGA/EGF can be a possible option for tissue 
engineering to treat neurological diseases.
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Electrospinning (ES) technique permits formation of nanofibres ma-
trices that mimic, in structure and dimensions, collagen fibers of the 
natural extracellular matrix. The association of bioactive molecules, 
such as vascular endothelial growth factor (VEGF), in nanofibres 
allows the controlled release of the encapsulated/incorporated 
agent. It can contribute to cellular migration, viability and differen-
tiation, becoming an interesting option for tissue regeneration. The 
aim of this study was to analyze the impact of VEGF incorporated 
on a poly(lactic-co-glycolic acid) (PLGA) 3D scaffold produced by 
ES on viability and adhesion of human adipose-derived stem cells 
(hADSCs). The scaffolds were produced from emulsion as follows: 
organic phase consisting of PLGA 15% (w/w), sorbitan monooleate 
(Span-80) 0.2%, hexafluoro-2-propanol and 0.1 % aqueous phase 
containing PBS, VEGF and BSA. Bovine serum albumin (BSA), acting 
as carrier protein, stabilizes growth factor during incorporation 
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process. The followed physicochemical analyses were carried out: 
(1) morphology by scanning electron microscopy (SEM), (2) fibre di-
ameter by Image J software, (3) VEGF release by ELISA and (4) VEGF 
loading analysis by DSC (differential scanning calorimetry). The 
association between scaffolds and hADSCs was evaluated by: (1) 
adhesion tests through DAPI fluorescence after 6 hours of incuba-
tion, (2) viability by MTT for 1, 4, 7 and 14 days and (3) cell morphol-
ogy on scaffolds by confocal microscopy. For biological assays three 
groups were evaluated: (1) PLGA; (2) PLGA/VEGF and (3) control 
group, in which the cells were cultivated directly on wells. hADSCs 
were obtained from elective liposuction procedures. The cells were 
characterized by immunophenotyping profile and differentiated 
into adipocytes, chondroblasts and osteoblasts. The nanofibres 
showed a smooth surface without beads for both groups with an 
average diameter of 604.0±95.80 nm and 626.86±89.94 nm for 
PLGA/VEGF and only PLGA, respectively. VEGF release from scaf-
folds reached 54% of the incorporated protein after 14 days. The 
scaffolds with and without VEGF differ in their exothermic peaks 
obtained by DSC, suggesting the growth factor incorporation. 
Biological tests showed that matrices with VEGF had a higher cell 
adhesion when compared to control group (p=0.007). This suggests 
an increased bioactivity in scaffolds containing the growth factor. 
Morphology of the cells seeded on PLGA/VEGF scaffolds during 
6h did not differ from the morphology of cells seeded on PLGA 
scaffolds, confirming that PLGA/VEGF scaffolds can be used for the 
hADSCs growth. hADSCs showed actin filaments prolongation on 
both types of scaffolds after 6 hours of cultivation. It indicates that 
these cells were satisfactorily adapted to scaffolds. In relation to the 
viability assay, it was observed that the PLGA/VEGF scaffolds have 
a greater trend toward increased viability rate compared to other 
groups. It suggests that PLGA/VEGF scaffolds may be a good carrier 
for VEGF releasing, improving the hADSCs adhesion and viability. 
Thus, the association between growth factors loaded scaffolds and 
stem cell is a promising alternative for tissue engineering.
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The use of polymeric matrices or scaffolds composed of nanofibers 
produced by electrospinning (ES) can serve as templates in which 
the cells can adhere, proliferate and differentiate, contributing to 
the development of a new tissue. To optimize the process of tissue 
regeneration, the cell growth in the scaffolds can be stimulated 
through the controlled release of bioactive molecules, such as 
neurotrophic factors. The nerve growth factor (NGF), for example, 

can be highlighted when associated to nerve tissue engineering 
models. The main objective of this work is to develop poly (lactic-
co-glycolic acid) (PLGA) nanofiber matrices loaded with NGF and 
evaluate the behavior of mesenchymal stem cells (MSCs) on these 
three-dimensional devices. The MSCs were extracted from human 
deciduous teeth pulp (hDTP), called SHEDs (Stem cells from Human 
Exfoliated Deciduous teeth). To permit NGF incorporation, the 
scaffolds were produced by emulsion, as follows: organic phase 
consisting of PLGA 15% (w/w), sorbitan monooleate (Span-80) 
0.2%, 1,1,1,3,3,3-hexafluoro-2-propanol and 0.1 % aqueous phase 
containing PBS, NGF and Bovine Serum Albumin. The following 
scaffolds were developed, characterized and evaluated: (1) NGF 
loaded aligned scaffolds, (2) NGF loaded random scaffolds, (3) 
aligned scaffolds without NGF and (4) random scaffolds without 
NGF. Cultured cells on plate wells were used as the control group. 
The physicochemical analysis fiber morphology and diameter by 
scanning electron microscopy (SEM), NGF incorporation assess-
ment by differential scanning calorimetry (DSC) and NGF loading 
efficiency by ELISA (enzyme-linked immunosorbent assay) were 
carried out. Cell adhesion on the scaffolds was assessed by DAPI 
fluorescence (3 and 6 hours of incubation) and cell morphol-
ogy through confocal microscopy. In all groups, nanofibres with 
homogeneous morphology without beads were observed. The 
average diameter was 559±198 nm in group 1, 673±32 nm in group 
2, 548±29 nm in group 3 and 754±300 nm in group 4. DSC analysis 
indicates the presence of NGF in the scaffolds and the average 
loading efficiency was 2.68±0.83%. The adhesion test showed 
no significant difference for the tested scaffolds in both times (3 
and 6h) compared to the control group. This indicates a satisfac-
tory interaction between the cells and the scaffolds. Cells settled 
on the scaffolds were observed by confocal microscopy, showing 
extension of actin filaments. The low efficiency of factor incorpora-
tion corroborates with previous results from the literature. NGF 
release profile from scaffolds, citotoxicity and viability studies will 
be performed, along with neural differentiation analysis by gene 
expression of the following markers: nestin, β-III tubulin, Neuron 
Especific Enolase (NSE), Glial Fibrillary Acidic Protein (GFAP) and 
Olig 2. These preliminary results suggest appropriate cell adhesion 
on scaffolds, indicating a good environment for cell growth, which 
will possibly be enriched by NGF released from the scaffolds. As is 
well known, growth factors are potent molecules, which even at 
low concentrations can improve cell behavior and stimulate dif-
ferentiation. Therefore, using nanotechnology for the incorporation 
of NGF in the scaffolds, the association of these scaffolds and MSCs 
is a promising strategy for nerve tissue engineering.
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Bone loss is a challenge for reconstructive surgery, where the use of 
different sources of bone grafts with physical, chemical and biologi-
cal limitations is common. Currently, bioengineering combines 
knowledge from different areas seeking new forms of tissue pro-
duction, including for use in reconstructive surgery. The aim of this 
study was to associate nanotechnology with stem cell therapy, to 
study bone formation in bone defects created in rat calvaria. Scaf-
folds of acid poly (lactic-co-glycolic acid) (PLGA) were produced by 
electrospinning technique and characterized for their morphology. 
Five samples of human stem cells from deciduous teeth (SCDT), in 
a process of rhizolysis were grown until the 5th passage. They were 
seeded onto culture plates (control) and scaffolds (test) for adhe-
sion and cell viability assays. To evaluate their ability to promote 
bone formation, 15 Wistar rats were used, in which critical defects 
were produced with a 8.0 mm diameter in the calvaria. The animals 
were divided into three groups (n=5): I- only scaffolds; II- scaffolds/
SCDT; III- scaffolds/SCDT, maintained for 13 days in osteogenic 
medium. Sixty days postoperatively, the calvarias were removed 
for histometric analysis of the amount of new bone. This study was 
approved by the Ethics Committee of Federal University of Rio 
Grande do Sul (n° 19273). Through the images obtained by scan-
ning electron microscopy, it was observed that the fibres formed 
(mean diameter of 315.9 ± 70.2 nm) were smooth and randomly 
distributed throughout the scaffold structure, which presented a 
large number of interconnected pores and a thickness of 37 ± 5.3 
µm. Using cell adhesion assay, the same observations were found 
in the control and test groups, with 44.8 ± 23.1 and 51.6 ± 20 cells 
per field respectively and with no statistical difference between 
the groups. Cell viability increased progressively in the beginning 
of the experiment up to 14 days, followed by a decrease on day 21. 
Cell viability remained similar between the test and control groups 
in the different experimental periods with no statistical difference. 
Histological examination showed that group III, using osteogenic 
medium, showed 17 ± 4.31% of new bone formation at the site of 
the original defect, with statistical difference compared to the other 
groups (9.39 ± 2.55% - group I and 10.7 ± 3.22% - group II). In the 
light of these results, it is concluded that the PLGA scaffolds pro-
duce favorable results in relation to the interaction with the SCDT. 
The use of PLGA scaffolds and SCDT in association with osteogenic 
medium, prior to implantation has been shown to have the ability 
to promote bone formation and ,therefore, it is appropriate for use 
in bioengineering.
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Thus far, human mesenchymal stem cells (hMSCs) have been 
shown to sense, respond and adapt to various sources of physi-
cal, chemical and biological stimuli. Though how these factors 
converge in three dimensions (3D) to govern cell proliferation and 
reinforce tissues’ homeostasis remains unknown. In this study, we 
investigated the multidimensionality of hMSCs proliferation in a 
clinically-relevant size scaffold (70 µl). To achieve strict control of 
hMSCs cultures of three human donors, spatial (i.e. surface area and 
hMSCs position) and culture (i.e. cell number/cm2) parameters were 
chemically and physically manipulated by surface modification and 
scaffold fabrication techniques in two dimensions (2D) and 3D. We 
began by exploring hMSCs proliferation in time, which led to the 
finding that hMSCs displayed significantly lower specific growth 
rates in 3D than in 2D. Ostensibly, hMSCs’ specific growth rate in 3D 
is strongly influenced by molecular gradients (e.g. glucose) present 
in scaffolds which are time-and-space dependent. p21 and p27 cell 
cycle regulators and cell death assays indicated that despite steep 
gradients in scaffolds, hMSCs did not die or stop dividing. Further-
more, we assessed nutrient availability through glucose kinetics 
and unraveled higher glucose consumption rates in 3D than in 
2D, corroborating that hMSCs’ phenotype in time is dimension-
dependent. Additional glucose/cell in 3D suggested a shift in the 
carbon balance towards the production of extracellular matrix 
components. Therefore, total collagen and glycosaminoglycans 
(GAGs) were measured to verify the direction of carbon in glucose 
molecules. However, neither collagen/cell nor GAGs/cell were high-
er in 3D. Upon microscopic inspection, it was observed that hMSCs 
consistently migrated into millimeter-size circular patterns in the 
scaffold’s pores which are structurally sustained by GAGs. Thus, 
another possibility was that extra glucose/cell in 3D is necessary for 
organized hMSCs migration, which constitutes an energy demand-
ing process. Interestingly, the circular shape of hMSCs organization 
in the scaffolds’ pores correlated with the shape of concentration 
gradients of glucose, suggesting a chemotaxis-guided hMSCs mi-
gration towards regions of high concentration of molecules. These 
data implied that nutrient availability has a morphogenetic effect, 
which prompts hMSCs proliferation and migration. To understand 
how the molecular gradients in the 3D environment influence 
hMSCs, we are performing a genome-wide microarray analysis of 
cultures to connect molecular and physical mechanisms of hMSCs 
proliferation and migration. These are relevant to understand the 
homeostasis of tissues and to implement stem-cell-driven tissue 
and organ regeneration.
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GENERATION OF ISLET LIKE STRUCTURES WITH 
HUMAN FUNCTIONAL VASCULAR NETWORKS
Enomura, Masahiro, Takebe, Takanori, Sekine, Keisuke, Koike, 
Naoto, Taniguchi, Hideki, Tanaka, Hiroyasu
yokohama city university, yokohama, Japan

Objective” Pancreatic islets are highly vascularized, which is impor-
tant in their ability to quickly secrete insulin in response to changes 
in blood glucose. Islet transplantation is an alternative to whole 
pancreas transplantation in curative therapy of type I diabetics. The 
outcome of engraftment of islet, however, remains disappointing. 
Rapid and adequate islet revascularization is crucial for the survival 
and function of transplanted islets. Here, we describe the induction 
of functional vascular networks into an islet-like tissue through the 
vascular-mesenchymal interactions. Methods: Pancreatic beta-cell 
lines (MIN6) were three-dimensionally (3D) cultivated with endo-
thelial cells and mesenchymal cells. Timelapse confocal microscope 
analyses were performed to visualize the dynamic cellular organiz-
ing process with the use of fluorescence labeled cells. In vitro pre-
vascularized constructs were transplanted under the transparency 
window of immunodeficient mice. The process of functional vascu-
lar network formation was intravitally monitored for over 1 month. 
Generated constructs were harvested and histologically examined. 
Results: We successfully integrate the premature vascular network 
into be-ta cell clusters following the 3D co-cultivation in vitro. After 
transplantation in immunodeficient mice, generated clusters were 
permeated with host blood vessels in vivo. The patency of human 
vascular structures was proved by rhodamine dextran infusion. 
These functional vascular structures were remained for over 2 
weeks. Vascular quantification showed the dense vascular networks 
compared with control samples. Histological analyses revealed the 
reconstitution of basement membrane proteins, which contributes 
maintenance of be-ta cell functions. Discussion: One ultimate goal 
of regenerative medicine is to reconstitute 3D vascular structures 
with fully functioning mature cells. Vascularization is essential to 
maintain cell viability during tissue growth, induce structural orga-
nization and promote vascularization after implantation. We suc-
cessfully introduced the vascular networks into the islet-like tissue. 
Our preliminary results should facilitate future efforts towards the 
establishment of highly efficient islet transplantation techniques 
including long-term survival and function of islet grafts.

Poster Board Number: T-3182

ALIGNED VASCULAR GRAFTS USING INDUCED 
HUMAN PLURIPOTENT STEM CELL-DERIVED 
ENDOTHELIAL CELLS MODULATE CELL 
MORPHOLOGY AND VIABILITY
Huang, Ngan F .1, Okogbaa, Janet1, Lee, Jerry C.1, Zaitseva, Tatiana2, 
Paukshto, Michael V.2, Fuller, Gerry G.3, Cooke, John P.1
1Cardiovascular Medicine, Stanford University, Stanford, CA, USA, 2Fibralign 
Corp, Sunnyvale, CA, USA, 3Chemical Engineering, Stanford University, Stanford, 
CA, USA

Cell-based approaches to restore or regenerate a healthy vascular 
endothelium by enhancing angiogenesis are promising for the 
treatment of ischemic vascular disease. We have previously shown 
that human induced pluripotent stem cell-derived endothelial 
cells (iPSC-ECs) can enhance blood flow and neovessel formation 
in animal models of peripheral arterial disease. However, in order 
to replace large conduit vessels, bioequivalent vascular grafts that 
sustain viability and mimic the longitudinal alignment of native en-
dothelial cells (ECs) are desired. Therefore, the purpose of this study 

was to examine the effect of aligned nanofibrillar biomaterials on 
iPSC-EC behavior and survival. We developed a novel method to 
produce highly organized nanofibrillar collagen scaffolds and char-
acterized their effect on the morphology and survival of iPSC-ECs. 
Shearing of purified monomeric collagen I solution in the liquid 
crystal state enables the collagen molecules to self-assemble into 
parallel-oriented nanofibrils with controllable fibril diameters. Uni-
form areas of aligned collagen fibrils were fabricated, as confirmed 
by atomic force microscopy and scanning electron microscopy. Hu-
man adult dermal fibroblast-derived iPSCs were differentiated into 
endothelial lineage in the presence of differentiation media con-
taining BMP4 and VEGF, and then purified based on the expression 
of a mature phenotypic EC marker, VE-cadherin. The iPSC-ECs were 
expanded and characterized for EC phenotype by the expression 
of known EC phenotypic markers, uptake of acetylated-LDL, and 
the formation of tube-like structures in matrigel. When cultured on 
30-nm diameter nanofibrils, the iPSC-ECs became elongated and 
reorganized their F-actin cytoskeletal assembly along the direction 
of the fibrils, mimicking the longitudinal orientation of healthy ECs 
in straight segments of vessels.

Poster Board Number: T-3183

INCREASE OF VASCULARIZATION USING 
ALLODERM ASSOCIATED WITH DIFFERENT 
SOURCES OF MESENCHYMAL STEM CELLS FOR 
PALATAL WOUND IMPLANTATION
Bueno, Daniela F .1, Tabit, Christina2, Yuan, Joyce3, Zuk, Patricia2, 
Amaral, Cassio Eduardo Raposo4, Bueno, Maria Rita Passos1, Bradley, 
James P.2
1Human Genetic, University of São Paulo, Sao Paulo, Brazil, 2Plastic Surgery, 
UCLA, Los Angeles, CA, USA, 3Plastic Surgery, UCLA, Loa Angeles, CA, USA, 
4Plastic Surgery, SOBRAPAR, Campinas, Brazil

BACKGROUND: Tissue shortage complicates the surgery of cleft lip 
and palate anomalies. The healing of defects on the palate impairs 
growth of the dento-alveolar complex due to scar tissue formation. 
Implantation of substitutes into the wound area might overcome 
this adverse effect. It is known that palatal wounds treated with 
a dermal substrate (alloderm) heal with fewer indications of scar 
tissue formation and evoke only a mild inflammatory reaction. The 
aim of this study was to compare the tissue response in concern 
to revascularization properties using AlloDerm associated with 
mesenchymal stem cells obtained from different sources: dental 
pulp, levator palatal muscle and adipose tissue to assist in faster 
tissue integration. This can be helpful to find a good source of stem 
cell to be associated with AlloDerm for future clinical application 
in patients with cleft palate to increase the vascularization process. 
Methods: Adipose-derived stem cells (ASC) were obtained from 
liposuction patients without clef lip and palate. Dental pulp stem 
cells (DPSC) and levator palatal muscle-derived stem cell (EPMDSC) 
were obtained from cleft lip and palate patients. The cells were 
isolated using previously described methodology and they were 
characterized as mesenchymal stem cells (positive for CD90, CD166, 
CD29, and negative for CD45 and CD31). Cells were seeded (105 

cells) onto 1cmX0.5cm AlloDerm membranes 24 hours before the 
surgery. Four membranes: one associated with DPSC, one associ-
ated with EPMDSC, one associated with ASC, and one control 
(AlloDerm alone) were implanted subcutaneously on the dorsal 
side of athymic mice. The mice were euthanized nine days after 
the transplantation and H&E, imunohistochemistry for hematopoi-
etic precursors (CD34), and imunofluorescence for human nuclei 
were performed to assess revascularization and the presence of 
the human cells in the new tissue. Results: Revascularization using 
AlloDerm was confirmed. Additionally, the association of mesen-
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chymal cells to this scaffold can increase the revascularization. Two 
sources of stem cell, ASC and EPMDSC, are the most potent cells to 
be associated with AlloDerm and increase the vascularization. Con-
clusions: Our findings show that mesenchymal stem cells seeded 
on alloderm increase the vascularization and that the best sources 
of stem cells are adipose tissue and levator palate muscle derived 
stem cell. Since levator palate muscle derived stem cells can be ob-
tained from palatal surgery this can be the best mesenchymal stem 
cell to be associated with alloderm and increase the vascularization 
potential to be use in cleft lip and palate patients because levator 
palate muscle is a non invasive source of stem cell.

Poster Board Number: T-3184

ESTABLISHMENT OF IMMORTALIZED HUMAN 
ERYTHROID CELL LINES ABLE TO PRODUCE 
ENUCLEATED RED BLOOD CELLS
Kurita, Ryo, Suda, Noriko, Hiroyama, Takashi, Nakamura, Yukio
Cell Engineering Division, RIKEN BioResource Center, Tsukuba, Japan

Red blood cell (RBC) transfusion is one of the most standard trans-
plantations. However, the shortage of RBCs for transfusion has been 
a serious problem. In vitro production of RBCs offers a potential 
means to solve this point and provides the additional advantage 
of freedom from infection or contamination by microorganisms. 
Hence, such in vitro production may become a standard procedure 
for generation of RBCs for clinical use in the future. We previously 
reported on the establishment of immortalized mouse erythroid 
progenitor cell lines able to produce enucleated RBCs. Here, we 
introduce a promising protocol for establishing immortalized hu-
man erythroid progenitor cell lines from iPS cells or umbilical cord 
blood stem/progenitor cells. These immortalized cell lines express 
erythroid-specific markers and many of the markers are upregu-
lated after induction of differentiation in vitro. Most importantly, 
all these immortalized cell lines can produce enucleated RBCs after 
induction of differentiation in vitro. To our knowledge, this is the 
first report to demonstrate the feasibility of using immortalized 
human erythroid cell lines as an ex vivo source for production of 
enucleated RBCs.

Poster Board Number: T-3185

DEVELOPMENT OF HIGH EFFICIENT GENE 
DELIVERY SYSTEM USING EPISOMAL VECTOR AND 
MAGNETIC NANOPARTICLES FOR PRODUCTION 
OF IPSCS
Kami, Daisuke1, Toyoda, Masashi2, Kishida, Tsunao1, Mazda, Osam1, 
Matsubara, Hiroaki1, Umezawa, Akihiro3, Gojo, Satoshi1

1Kyoto Prefectural University of Medicine, Kyoto, Japan, 2Tokyo Metropolitan 
Institute of Gerontology, Tokyo, Japan, 3National Center for Child Health and 
Development, Tokyo, Japan

The development of eukaryotic expression vectors has provided a 
direct and convenient way of introducing novel genetic informa-
tion into cultured cells. Heterologous expression of recombinant 
proteins has subsequently found widespread use for overproduc-
tion of therapeutically important proteins and for studies of gene 
regulation. Episomal vector is the nonviral autonomous replicon 
that was constructed for mammalian cells, expected to be applied 
to cellular transforming so-called direct conversion, and/or direct 
reprogramming. However, the transfection efficient of episomal 
vector is usually low using transfection reagent such as cationic 
polymer, polyethylenimine (PEI). To solve this problem, we at-
tempted the development of high efficient gene delivery sytem us-
ing episomal vector and magnetic nanoparticles (MNPs). PEI coated 

MNPs were able to introduce plasmid vectors and express the 
mRNA of the target gene with high efficiency and long term (for 7 
days) in mammalian cells (MEF, TIG-1) compare with conventional 
methods using transfection reagent and transient force expression 
vector. Furthermore, we introduced iPSC inducible factors (OCT4, 
SOX2, cMYC, KLF4, LIN28) on episomal vector. In this result, fibro-
blasts were differentiated into iPSC-like colony forming cell line. To 
optimize transfection condition, we show some factors for higher 
differention efficiency. This result suggests the magnetic force ap-
plied to the magnetic nanoparticles can enhance the transfection 
efficiency.

Poster Board Number: T-3186

FUNCTIONAL BIOARTIFICIAL CARDIAC 
TISSUE GENERATED FROM MURINE AND 
HUMAN PLURIPOTENT STEM CELL-DERIVED 
CARDIOMYOCYTES - IMPROVED TISSUE 
FORMATION BY ASCORBIC ACID AND 
APPLICATION OF GROWING STRETCH
Gruh, Ina1, Kensah, George1, Roa Lara, Angelica1, Dahlmann, Julia1, 
Hegermann, Jan1, Azizian, Azadeh2, Schwanke, Kristin1, Zweigerdt, 
Robert1, Wagner, Stefan2, Maier, Lars S.2, Ochs, Matthias1, Haverich, 
Axel1, Martin, Ulrich1

1Leibniz Research Laboratories, Hannover Medical School, Hannover, Germany, 
2Department of Cardiology & Pneumology, Georg-August-Universitaet 
Goettingen, Goettingen, Germany

Introduction: Acute infarction of the myocardium results in the 
formation of a non-contractile fibrous scar, eventually leading to 
end-stage heart failure. The aim of our study was to develop Bio-
artificial Cardiac Tissue (BCT) from pluripotent stem cells for future 
reconstructive therapies. For a functional contractile tissue, highly 
purified stem cell-derived cardiomyocytes are needed. We report 
the efficient generation and antibiotic-based selection of cardio-
myocytes from transgenic lines of murine induced pluripotent 
stem cells (miPSC), human embryonic stem cells (hESC) and human 
induced pluripotent cells (hiPSC). All cell types were successfully 
implemented for cardiac tissue engineering of contractile BCTs. We 
investigated the role of fibroblasts, ascorbic acid and mechanical 
stimuli on tissue formation, maturation and functionality, which 
was demonstrated by direct force measurement, gene expression 
analysis and electrophysiology. Methods and results: In a proof-of-
concept-study murine iPSC-derived pure (>99% troponin T+) 3D 
cardiomyocyte aggregates (Cardiac bodies) were generated from 
transgenic cells stably expressing a Zeocin resistance gene under 
control of the cardiac MYH6 promoter. Addressing the limitation of 
cardiomyocyte loss after single cell dissociation, intact cardiac bod-
ies were applied for BCT generation. Notably, direct fusion of non-
dissociated cardiac bodies resulted in a structurally and functionally 
homogenous syncytium. Continuous in situ characterization of 
BCTs for 21 days identified three critical factors for fusion of cardiac 
bodies and formation of a functional BCT: i) addition of fibroblasts 
and ii) ascorbic acid supplementation supported ECM remodeling 
and CB fusion, while iii) increasing static stretch supported sarco-
mere alignment and cardiomyocyte coupling. All factors together 
considerably enhanced contractile forces of murine BCTs. We have 
generated human BCTs based on antibiotic-based selected human 
ESC- and human iPSC-derived cardiomyocytes together with mi-
totically inactivated human foreskin fibroblasts in a 3-dimensional 
collagen matrix. Again, tissue formation and force development 
was strongly promoted by the fibroblast-mediated remodeling of 
the matrix. The resulting tissue contained aligned cardiomyocytes 
with cross-striated morphology, and presence of Ki67+ cardio-
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myocytes demonstrated proliferative capacity up to 21 days after 
tissue formation. Human BCTs showed Frank-Starling curves of an 
increase in their active forces in response to stretch. The maximal 
active forces developed were up to 8.5 mN/mm2 for hESC-BCTs 
and 3.2 mN/mm2 for hiPSC-BCTs on d21. Field potential record-
ings showed propagation of the electrical stimulus in a functional 
syncytium and a chronotropic response to the β-adrenergic agent 
isoproterenol. Conclusion: Our data demonstrate the successful 
generation of functional murine and human engineered cardiac 
tissue starting from purified populations of stem cell-derived car-
diomyocytes. These constructs show cell alignment and maturation 
and are able to contract synchronously, generating 70-times higher 
forces than previously reported for engineered human cardiac 
tissue. This makes them suitable for cardiac disease modeling, and 
broadens the path towards the development of cardiac patches to 
be used for future regenerative and replacement therapies for the 
heart. This work was funded by the Cluster of Excellence REBIRTH 
(DFG EXC62/1).

Poster Board Number: T-3187

SMART THERMO-RESPONSIVE POLYMERS 
AS A TOOL TO ASSESS UNDIFFERENTIATED 
AND MATURE CELL RESPONSE TO SUBSTRATE 
STIFFNESS AND NANOPATTERNING .
Tam, Janice Kal Van, Forte, Giancarlo, Ebara, Mitsuhiro, Uto, 
Koichiro, Pagliari, Stefania, Romanazzo, Sara, Aoyagi, Takao
Biomaterials Unit, International Center for Materials Nanoarchitectonics 
(MANA), National Institute for Materials Science (NIMS), Tsukuba, Japan

The sensitivity of mature and undifferentiated cells to substrate 
mechano-physical properties has been investigated by a number 
of independent research groups so far. The results demonstrated 
a clear dependency of cell behaviour and phenotype on substrate 
chemical composition, but also on matrix mechanical features 
and nanostructure. The ability of living cells to activate specific 
signaling pathways in response to mechanical stimuli has been 
recently shown to be highly cell-specific, this evidence being likely 
to reflect differences in their physiology in vivo. Indeed, human 
mesenchymal stem cells (hMSC) can be committed to differentiate 
to a specific lineage when the stiffnes of a given tissue is matched 
by the substrate, while tissue-resident progenitors were shown to 
be more sensitive to pore geometry and surface patterning in the 
micro-scale. Contractile cells are likely to be more responsive to 
substrate characteristics: in embryonic cardiomyocytes, substrate 
stiffness was shown to affect contractility, with tissue-like Young 
modulus appearing more suitable for beating activity; consistently, 
neonatal cardiac cell maturation was demonstrated to be impaired 
on stiff substrates, while the formation of functional contractile 
units in skeletal myotubes was found to be optimal on substrates 
having a tissue-like stiffness. Given the ability of cells to sense 
the substrate they grow on and their acknowledged capacity to 
convert such “feelings” in a biological behavior, the possibility 
that scaffolds developed for a specific in vivo application could 
interfere with host cell behavior after implantation cannot be 
neglected. Synthetic materials can be tailored to mimic the tissue 
three-dimensional organization in the micro- and nanoscale, while 
their mechanical properties are usually far from those of the host 
tissue. In the present investigation, inert poly-e-caprolactone (PCL) 
planar layers were manufactured to obtain thermo-responsive films 
displaying tuneable surface features (with Young modulus rang-
ing from kPa to MPa values and controlled nanopattern) without 
changing matrix chemistry. The substrates were challenged with 
human mesenchymal stem cells, murine skeletal myoblasts, human 
normal dermal fibroblasts and neonatal murine cardiomyocytes to 

study the possible effects of substrate stiffness and nanostructure 
on such cell adhesion, survival and phenotype without changing 
biological cues. Dynamic esperiments demonstrated a cell-specific 
response to the changes in surface stiffness and nano-pattern, with 
hMSC displaying the highest responsivity to matrix features.

Poster Board Number: T-3188

PHYSICAL FACTORS IN DIRECTING MURINE 
EMBRYONIC STEM CELL DIFFERENTIATION INTO 
OSTEOGENIC AND CHONDROGENIC LINEAGES
Hazenbiller, Olesja1, Krawetz, Roman2, Duncan, Neil3

1Biomedical Engineering, University of Calgary, Calgary, AB, Canada, 
2Departments of Surgery/Cell Biology & Anatomy, University of Calgary, 
Calgary, AB, Canada, 3Department of Civil Engineering, Schulich School of 
Engineering, University of Calgary, Calgary, AB, Canada

In recent years, significant advances have been made to elucidate 
the signal transduction pathways involved in murine embryonic 
stem cell (mESCs) differentiation. It has also become clear that ESCs 
behave differently if placed in 3-dimensional scaffolds as opposed 
to static culture conditions. Aside from biochemical factors, it is 
now apparent that extra-cellular matrices (ECM) have the potential 
to direct stem cell differentiation, and this effect is not only based 
on protein composition, but in response to factors such as ECM 
stiffness, intrinsic forces, and extrinsic mechanical stimuli exerted 
on the ESC/ECM construct. The integrin family of proteins are ideal-
ly situated to play a major role in these ESC/ECM interactions, since 
they are transmembrane proteins that directly bind to the ECM and 
initiate signalling pathways that can effect gene regulation. To date, 
though the regulation of mESCs to mechanical stimuli has been the 
focus of several studies, the function of mechanosensitive proteins 
remains largely undetermined. Therefore, the effect of compressive 
loading on mESC differentiation was investigated using chondro-
genesis and osteogenesis as model systems. Furthermore, the role 
of Arg-Gly-Asp (RDG) dependent integrin family members in this 
process was investigated. The ESC/ECM constructs were prepared 
by resuspending 106 mESC within 3D collagen I gels. To identify the 
role of RGD-dependent integrins, RGD peptide (cyclo Arg-Gly-Asp-
d-Phe-Cys) was added to mESCs cultured under static conditions. 
To examine the effect of cyclic compressive loading, a FX-4000™ 
Compression Plus System was modified and the ESC/ECM con-
structs were subjected to a loading regime of 1Hz and 5% strain for 
40 hours with or without the RGD blocking peptide. The morphol-
ogy, proliferation rate, viability and gene expression were exam-
ined. RGD had a significant effect on cellular morphology in static 
culture. Cells showed a tendency to detach and to form cell aggre-
gates, most apparent at a concentration of 0.5 mM RGD. Treatment 
with RGD did not significantly influence cell viability and prolifera-
tion rate in comparison to non-treated cells. At an early stage of 
differentiation, cyclic compression down-regulated the pluripotent 
genes Sox2, Rex1, and Nanog, but not Oct4. In addition, when the 
integrin-blocking RGD peptide was introduced at the same time 
points, a similar gene expression response was observed that was 
independent of the loading regime. Interestingly it was found that 
compressive loading induced chrondogenesis but not osteogen-
esis by day 15 of differentiation. Furthermore, the addition of RGD 
suppressed OCN and Col2 gene expression but up-regulated Sox9. 
When integrin gene expression was examined, it was observed 
that mechanical stimuli upregulated the collagen-dependent (α1, 
β1) and RGD-dependent (αv, β3) integrin subunits on day 1 of dif-
ferentiation. By day 15, however, the αv subunit was up-regulated 
and the α1, β1, β3 subunits were down-regulated, with the addition 
of RGD inhibiting this effect at all stages of differentiation. Overall, 
these ESC/ECM constructs and RGD supplementation provide a 
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model system to study the response of mESCs to physical factors 
and have contributed to a better understanding of integrin signal-
ling in mESC mechanotransduction pathways.

Poster Board Number: T-3189

IS FIBRIN GLUE ESSENTIAL FOR ATTACHMENT OF 
HYPERDRY AMNIOTIC MEMBRANE PATHES OVER 
THE BONY SURFACE OF MASTOID CAVITIES IN 
CANAL WALL DOWN TYMPANOPLASTY?
Fujisaka, Michiro, Shojaku, Hideo, Kanazawa, Yuji, Takakura, 
Hiromasa, Tachino, Hirohiko, Watanabe, Yukio, Okabe, Motonori, 
Nikaido, Toshio
University of Toyama, Toyama, Japan

Fibrin glue is usually used as a reliable bioadhesive of the grafting 
materials in ear surgery. Because of adhering well to wound, the 
human amniotic membrane (AM) has been widely used clinically 
for membranous allograft in the field of dermatology without fibrin 
glue. In this study, the feasibility of the AM fixation without fibrin 
glue on the bony surface of mastoid cavity was evaluated in canal 
wall down (CWD) tympanoplasty. In 11 ears of 11 patients, the AM 
was attached over the bony surface of the mastoid cavity using 
fibrin glue (FG(+) group). In 7 ears of 7 patients, the AM was simply 
attached over the bony surface of the mastoid cavity without 
fibrin glue (FG(-) group). The times for graft epithelization were 
compared in both groups. In both groups, complete epithelization 
of the mastoid cavity took place in all patients. The mean time of 
epithelization in the FG(+) group was 32.4 days, while in the FG(-) 
group it was 31.9 days. Complete epithelization of the AM graft was 
not significantly different between two groups. It is suggested that 
fibrin glue is an inessential adhesive for attachment of the AM in 
the CWD tympanoplasty.

Poster Board Number: T-3190

IMPLANTATION OF BONE MARROW-DERIVED 
CELLS INTO IRRADIATED RAT URINARY BLADDERS 
RECONSTRUCT FUNCTIONAL SMOOTH MUSCLE 
LAYERS AND NERVE FIBERS
Imamura, Tetsuya1, Ishizuka, Osamu1, Lei, Zhang2, Sudha, Gautam 
Silwal2, Kurizaki, Yoshiki2, Noguchi, Wataru2, Yamagishi, Takahiro2, 
Yokoyama, Hitoshi2, Kato, Haruaki2, Nishizawa, Osamu1

1Department of Lowe Urinary Tract Medicine, Shinshu University School of 
Medicine, Matsumoto, Japan, 2Department of Urology, Shinshu University 
School of Medicine, Matsumoto, Japan

Aims: We investigated to determine if bone marrow-derived cells 
implanted into radiation-injured rat urinary bladders could recon-
struct tissue structures and recover bladder functions. Methods: 
Recipient female Sprague-Daweley (SD) rats were anesthetized 
and covered with an iron shield except for a 1-cm diameter circle 
bordering at the pubic bone to allow radiation of the pelvic region 
containing the urinary bladder. The region was radiated with 2 Gy 
once a week for 5 weeks, and then kept for 2 weeks. Bone marrow 
cells were harvested from femurs of donor male GFP-transfected SD 
rats and cultured for 7 days. Two weeks after the last radiation ex-
posure, the adherent, proliferating bone marrow-derived cells were 
implanted into the irradiated urinary bladders (n=10). For controls, 
cell-free solutions were similarly injected (n=10). Four weeks after 
cell implantations or control injections, cystometric, histological, 
and immunohistochemical investigations were performed. Results: 
Just prior to implantation, irradiated urinary bladders showed that 
smooth muscle layers and nerve fibers were disorganized. The 
proportions of smooth muscle layer (8±1%) and nerve fiber (3±1%) 

areas were significantly decreased compared to un-irradiated 
urinary bladders (20±1%, 12±3%, respectively). In the cystometric 
investigations, the voiding interval of irradiated rats was irregularly 
prolonged, 7.92±1.09 min, and the residual volume, 0.13±0.03 
ml, was significantly higher compared to the sham-irradiated rats 
(5.50±0.43 min and 0.05±0.01 ml). After 4 weeks, smooth muscle 
layers and nerve fibers in the cell-free control urinary bladders 
remained similar to the pre-implanted irradiated urinary bladders; 
however, the cell-implanted urinary bladders contained recon-
structed smooth muscle layers and nerve fibers in amounts similar 
to the sham-irradiated urinary bladders. The proportions of the 
smooth muscle layer (19±1%) and nerve fiber (9±1%) areas in the 
cell-implanted urinary bladders were significantly higher than that 
in the cell-free injected controls (11±0.4%, 1±0.3%, respectively). 
Some GFP-positive implanted cells differentiated into smooth 
muscle and nerve cells and formed the reconstructed tissues. The 
voiding interval of cell-implanted rats, 5.46±0.33 min, was regular 
and similar to the un-irradiated rats, and less than the cell-free 
injected controls, 7.39±0.54. The residual volume, 0.04±0.01 ml, was 
decreased compared to the cell-free injected controls, 0.15±0.05 
ml, and was similar to the un-irradiated rats. Conclusions: The bone 
marrow-derived cells implanted into radiation-injured urinary 
bladders reconstructed tissue structures. Some of the implanted 
cells differentiated into smooth muscle or nerve cells and formed 
the reconstructed tissues. The cell-implantation re-acquired regular 
voiding intervals and low residual volume.

Poster Board Number: T-3191

HEPATIC CELLS: AN ALTERNATIVE SOURCE TO 
REPOPULATE THE BIOARTIFICIAL LIVER
Faccioli, Lanuza Alaby Pinheiro, Dias, Grazielle Suhett, Quintanilha, 
Luiz Fernando, Cunha, Sandro Torrentes, Mendes, Bernardo Jorge 
da Silva, Rachid, Rachel, Attias, Marcia, Cunha e Silva, Narcisa, Takiya, 
Christina Maeda, Carvalho, Adriana Bastos, Goldenberg, Regina
Federal Univ of Rio de Janeiro, Rio de Janeiro, Brazil

Introduction: Severe hepatic failure is the result of long-term liver 
injury. Liver transplantation is the only efficient treatment, but is 
currently limited by organ shortage. The demand for new livers 
continues overcoming the availability. In this context, the cre-
ation of a bioartificial liver might solve this clinical problem. Aims: 
This work aims to produce a 3D whole-liver scaffold with intact 
components of extracellular matrix (ECM) and vascular system and 
also evaluating the repopulation of this ECM using hepatic cells. 
Methods: Wistar rats were used for liver excision surgery. Twenty 
minutes before this procedure, heparin was administered. Livers 
were perfused through the portal vein using an infusion pump 
at 4 mL/min with cold saline for 1 hour. Then, livers were washed 
with PBS for 30 minutes. Subsequently, livers were perfused with 
Triton X-100 1% for 30 min, and then with SDS 1% for 36h. After 
complete decellularization, livers were washed with distilled H2O 
for 15 min, Triton X-100 for 30 min to remove residual SDS and then 
were preserved at 4ºC for 7 days. To analyze the ECM integrity post 
decelularization, DAPI, H&E and sirius red stainings and electronic 
scanning microscopy and immunofluorescence to detect collagen 
type I, III, albumin, laminin, osteopontin and fibronectin, were 
performed. Toluidine blue was used to examine the vasculature. 
For recellularization, cells were obtained from normal livers. These 
cells were cultured over slices of the decellularized liver in a 24-well 
plates and immunofluorescence assays to detect albumin, HNF 
and CK-18 were performed. Results: Toluidine blue showed that 
the vascular system was totally preserved. Macroscopy, microscopy 
and histological staining showed that the decellularization process 
preserves the structure and components of the ECM. After 30 days, 
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cells were detected in the decellularized tissue. Conclusions: Our 
decellularization method was efficient in removing resident cells 
and preserving the liver’s ECM and vascular system. Moreover, 
liver cells were able to adhere on liver 3D scaffold generating new 
perspectives for building a bioartificial liver.

Poster Board Number: T-3192

COMPLETE DENTAL PULP REGENERATION BY 
TRANSPLANTATION OF PULP STEM CELLS WITH 
G-CSF
Iohara, Koichiro, Murakami, Masashi, Takeuchi, Norio, Nakashima, 
Misako
Dental Regenerative Medicine, Center of Advanced Medicine for Dental and 
Oral Diseases National Center for Geriatrics and Gerontol, Obu, Japan

Dental pulp is critical for homeostasis of teeth, regeneration of pulp 
following root canal treatment in pulpitis and resultant improve-
ment of dental function. The long term goal of endodontic treat-
ment following deep caries and/or pulp inflammation is the conser-
vation and restoration of teeth including dental pulp. A promising 
approach is stem cell therapy to regenerate the dentin-pulp 
complex for the conservation and total restoration of structure and 
function of teeth. We succeeded in complete pulp regeneration 
after transplantation of dental pulp CD105+ or CD31- SP stem cells 
with high angiogenic and neurogenic potential into pulpectomized 
teeth with stromal cell-derived factor 1 (SDF1) in dogs. CD31- SP 
cells are isolated after labeling with DNA binding dye Hoechst 
33342 and flowcytometry. CD105+ cells are isolated by magnetic 
antibody beads method and have to be cost effective. The unfrac-
tionated total pulp cells by a single colony method are not optimal 
for pulp regeneration since the regenerated tissue is less in volume 
compared to fractionated stem/progenitor cells. Thus, we have 
developed novel isolation methods ensuring safety and efficiency 
from small amounts of pulp tissue to permit clinical trials. In addi-
tion to stem/progenitor cells, migration/homing factors should be 
produced in GMP facilities for clinical investigation. In the present 
study we have examined granulocyte colony-stimulating factor (G-
CSF), a widely used hematopoietic stem cell mobilization cytokine, 
as a cell migration factor instead of SDF-1. The isolated dental pulp 
stem cells by our novel method highly expressed stem cell markers, 
angiogenic/neurogenic factors compared with unfractionated total 
pulp cells. In addition they exhibited potent chemotactic and mito-
genic activities and multilineage differentiation potential including 
vasculogenic and neurogenic lineages. Autogenous transplanta-
tion of the pulp stem cells with G-CSF were performed after pulpec-
tomy in dogs. The root canal was filled with regenerated pulp tissue 
including vasculature and nerves by day 14. The odontoblast-like 
cells attached to the dentinal wall in the root canal, and produced 
dentin-like tissue extending their processes into dentin tubules by 
60 days. The transplanted pulp stem cells had high migratory and 
proliferative effects due to G-CSF. Angiogenic/neurotrophic factors 
were expressed by the G-CSF-treated cells and they localized in the 
vicinity of newly formed capillaries, suggesting possible trophic 
effects. Transplantation of pulp stem cells with G-CSF yielded 
significantly more regenerated tissue compared with transplanta-
tion of stem cells alone or G-CSF alone. When unfractionated total 
pulp cells were transplanted, less tissue was observed compared 
with pulp stem cells, followed by evidence of matrix formation and 
mineralization on day 60. It is noteworthy that the regenerated tis-
sue demonstrated expression of authentic dental pulp cell markers. 
In conclusion, dental pulp stem cell therapy with G-CSF is of utility 
for pulp regeneration following pulpectomy, demonstrating safety 
and efficacy to permit clinical applications in the near future.

Poster Board Number: T-3193

REGENERATION OF HOLLOW ORGANS A 
PLATFORM APPROACH
Basu, Joydeep, Bertram, Timothy A., Jain, Deepak, Ludlow, John W.
Bioprocess Research and Assay Development, Tengion, Inc, Winston-Salem, NC, 
USA

Recent successes in regenerative medicine and tissue engineering 
of hollow organs have leveraged regenerative constructs com-
posed of: (1) a biodegradable, custom fabricated scaffold based 
on synthetic, biopolymers approved by regulatory agencies (2) a 
population of smooth muscle-like cells. As acellular constructs do 
not mediate regenerative outcomes, cell sourcing is fundamental 
for hollow organ engineering. Mesenchymal stem cells (MSC) are 
under active investigation for applications in regenerative medi-
cine, but may not be ideal for industrial-level organ engineering. 
We demonstrate that smooth muscle-like cells (SMC) for hollow 
organ regeneration are isolatable from cell sources alternate to the 
primary organ. Transcriptional, proteomic and functional method-
ologies identify SMC as a cellular sub-population with markedly 
distinct phenotypic and functional properties relative to MSC. We 
have demonstrated that implantation of regenerative constructs 
within human or animal subjects catalyzes the de novo regen-
eration of a neo-tissue/organ. We provide further evidence from 
multiple organ systems that this methodology represents a broadly 
applicable organ regeneration platform for tissue engineering 
multiple, disparate laminarly organized hollow organs. Specifically: 
1) Esophagus. Using rodent models of esophageal injury, we dem-
onstrate that patch regenerative constructs based on this platform 
technology mediate complete regeneration of esophageal wall by 
10 weeks post-implant in rodents. These results are foundational for 
on-going attempts to regenerate tubular esophageal constructs in 
pre-clinical large animal models and eventually for clinical trials in 
human patients requiring esophageal replacement secondary to 
esophageal cancer. 2) Small intestine. Leveraging rodent models of 
small intestine injury, we show that patch and tubular regenerative 
constructs mediate regeneration of small intestine tissue with lami-
narly organized neo-mucosa and smooth muscle layers as early as 
8 weeks post-implant in rodents. Follow-up studies with pre-clinical 
large animal models will lay the framework for clinical trials in hu-
man subjects presenting with short bowel syndrome. 
3) Urinary conduit. In a pre-clinical GLP study, we demonstrate that 
implantation of tubular regenerative constructs with SMC sourced 
from autologous adipose or peripheral blood into a porcine 
cystectomy model triggers de novo regeneration of a hollow neo-
organ composed of urinary-like neo-tissue histologically identical 
to native bladder. The neo-urinary conduit (NUC) represents the 
first of a class of entirely novel neo-organs that have hitherto not 
existed in nature. Remarkably, this engineered neo-organ functions 
as expected in vivo to efflux urine. Tengion is currently conducting 
Phase I clinical trials of NUC constructs in human patients requiring 
urinary bypass secondary to radical cystectomy as a consequence 
of bladder cancer. Unlike other tissue engineering approaches, 
this organ regeneration platform does not require use of cadaveric 
organs or stem cell populations potentially recalcitrant to indus-
trial scale process development. Taken together, we believe that 
the ability to create hollow organs de novo from biodegradable, 
synthetic scaffolds seeded by autologous SMC sourced alternate to 
the primary organ will greatly facilitate translation of hollow organ 
tissue engineering technologies into clinical practice.
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DIFFERENTIAL ANGIOGENESIS, NEUROGENESIS 
AND PULP REGENERATION FROM PORCINE 
CD31- SIDE POPULATION CELLS ISOLATED FROM 
DENTAL PULP, BONE MARROW AND ADIPOSE 
TISSUE
Ishizaka, Ryo1, Iohara, Koichiro1, Masashi, Murakami1, Sugiyama, 
Masahiko2, Hayashi, Yuki1, Fukuta, Osamu3, Nakashima, Misako1

1Department of Dental Regenerative MedicineCenter of Advanced Medicine for 
Dental and Oral Diseases, National Center for Geriatrics and Gerontology, Obu, 
Japan, 2Department of Oral and Maxillofacial Surgery, Laboratory Medicine, 
Nagoya University Graduate School of Medicine, Nagoya, Japan, 3Department 
of Pediatric Dentistry, School of Dentistry, Aichi-gakuin University, Nagoya, 
Japan

Background: Pulp CD31- side population (SP) cells have high angio-
genic, neurogenic and pulp regeneration potential. However, de-
crease in the abundance and volume of pulp tissue with age makes 
the pulp stem cell therapy and its clinical utility challenging. In this 
study, we investigated the comparative regenerative potential of 
porcine pulp, bone marrow and adipose tissue-derived CD31- SP 
cells to evaluate an alternative cell source for pulp regeneration. 
Methodology/Principal Findings: The primary porcine pulp cells, 
adipose cells and bone marrow cells were separated from the same 
individuals, and were labeled with Hoechst 33342 and further anti-
porcine CD31. The frequency of CD31- SP cells in pulp, bone mar-
row and adipose tissue was 0.9%, 0.3% and 0.1%, respectively. Flow 
cytometric analyses of cell surface antigen markers demonstrated 
the “stemness” of bone marrow and adipose CD31- SP cells as pulp 
CD31- SP cells. Bone marrow and adipose CD31- SP cells, however, 
had less expression of angiogenic/neurotrophic factors and less 
migration activities compared with pulp CD31- SP cells. The angio-
genic and neurogenic potential was similar in the three cell popula-
tions. In mouse hindlimb ischemic models, transplantation of bone 
marrow and adipose CD31- SP cells resulted in significantly less 
increase in the blood flow and density of capillary formation com-
pared with pulp CD31- SP cells. In rat brain ischemic models, recov-
ery of motor function and decrease in infarct size were less in bone 
marrow and adipose CD31- SP cells compared with pulp CD31- SP 
cells. In tooth root models of subcutaneous transplantations, 
bone marrow and adipose CD31- SP cells induced vasculogenesis, 
neurogenesis and pulp regeneration with biomarker expression of 
syndecan and thyrotropin-releasing hormone degrading enzyme 
(TRH-DE), although yielded less regenerated tissue compared with 
pulp CD31- SP cell transplantation on day 28. The GOT-stained por-
cine transplanted cells were not co-localized with RECA1 positive 
capillaries in all the three transplantations. The transplanted cells 
were not stained with Ki67 on day 28, indicating little proliferation. 
Some of the cells in the regenerated tissues were not stained with 
GOT. Highly expression of angiogenic/neurotrophic factors, such as 
vascular endothelial growth factor-A (VEGF-A), matrix metallopro-
teinase (MMP)-3, granulocyte-monocyte colony-stimulating factor 
(GM-CSF), brain-derived neurotrophic factor (BDNF) and nerve 
growth factor (NGF) in the transplanted cells were found by in situ 
hybridization on day 28. Conditioned media from bone marrow 
and adipose CD31- SP cells showed similar angiogenic, neurogenic 
and chemotactic activities on NIH3T3 cells in vitro as that from pulp 
CD31- SP cells. Conclusion/Significance:These results suggested 
potent trophic effects of bone marrow and adipose CD31- SP cells 
as pulp CD31- SP cells to enhance homing of stem/progenitor cells 
in the tooth roots, contributing to pulp regeneration. Thus, bone 
marrow and adipose CD31- SP cells may be alternative cell sources 

of clinical utility for pulp regeneration, although its regenerative 
potential is inferior to pulp CD31- SP cells. 

Poster Board Number: T-3195

REGENERATING KIDNEY STRUCTURE AND 
FUNCTIONALITY BIORESPONSE OF RODENT 
MODELS OF RENAL DISEASE TO IMPLANTATION 
OF NEOKIDNEY AUGMENT PROTOTYPES 
COMPOSED OF SELECTED RENAL CELLS AND 
BIOMATERIALS
Basu, Joydeep, Rivera, Elias, Mihalko, Kim, Payne, Richard, Knight, 
Toyin, Genheimer, Christopher, Robbins, Neil, McCoy, Darell, Jain, 
Deepak, Ludlow, John W., Halberstadt, Craig
Bioprocess Research and Assay Development, Tengion, Inc, Winston-Salem, NC, 
USA

Chronic kidney disease (CKD) is continued loss of renal function 
over time. Current renal therapies include dialysis and kidney 
transplant. An unmet need exists for new treatments to restore 
renal function thus delaying dialysis/transplant. Efforts to regener-
ate diseased kidneys have focused on application of mesenchymal 
stem cells (MSC). However, we have identified populations of 
tubular epithelial cell-enriched primary renal cells (Selected Renal 
Cells, SRC) that positively impact aspects of disease phenotype in 
rodent CKD models, potentially by interfering with onset of tubulo-
interstitial fibrosis and mobilizing host renal stem cell populations. 
Addition of biomaterials may facilitate cellular engraftment while 
creating space for vascularization and cellular infiltration during 
regeneration. Here, we report on development of Neo-Kidney 
Augment (NKA) product prototypes, comprised of SRC/biomateri-
als combination constructs which facilitate regeneration of kidney 
tissue. Methods: Identification of biomaterials appropriate for 
renal tissue engineering was accomplished by iterative screening 
and evaluation of bio-response to implantation of SRC/biomate-
rial constructs within rodent models as follows: (1) Healthy adult 
rodents (n=200) were used to identify biomaterials associated with 
minimal inflammatory and fibrotic outcomes, cellular infiltration 
and neo-kidney tissue induction (2) Removal of single kidney from 
rodents (hemi-nephrectomy) facilitates detection of systemically 
acting toxicological effects. Hemi-nephrectomized rodents (n=20) 
were injected with SRC/biomaterial NKA prototypes within renal 
parenchyma of the remnant kidney. Physiological indices derived 
from whole blood, serum and urine chemistries were evaluated at 2 
and 4 week time points post-implantation. Animals were sacrificed 
at 4 weeks post-injection and remnant kidney examined histologi-
cally for evidence of inflammatory or fibrotic bio-response (3) Re-
moval of single kidney and 5/6 of remnant kidney induces disease 
physiologies within rodents mimicking aspects of chronic kidney 
disease (CKD) in humans, permitting evaluation of bio-response to 
implantation of SRC/biomaterials NKA prototypes within a clinically 
relevant small animal model. 5/6 nephrectomized rodents (n=20) 
were implanted and evaluated as described above for hemi-
nephrectomized rodents. Results: Of the biomaterials candidates 
examined, implantation of gelatin-based hydrogels within healthy 
rodent renal parenchyma was associated with minimal fibrotic and 
inflammatory outcomes and concomitant neovascularization, cell 
and tissue infiltration and biomaterial degradation within 4 weeks 
post-implantation; by 8 weeks, neo-kidney tissue was observed, 
suggesting regenerative response induction in vivo. Implantation 
of SRC/biomaterials NKA prototypes within remnant renal paren-
chyma of hemi- or 5/6- nephrectomized rodent kidneys presented 
minimal evidence of inflammatory, necrotic or fibrotic bio-response 
and did not significantly affect key renal physiological indices. 
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Therefore, NKA prototypes based on SRC/gelatin-based hydrogels 
are well tolerated by remnant kidney in rodent hemi- or 5/6- ne-
phrectomy models. Conclusions: Together with previous studies, 
these data establish SRC/gelatin-based hydrogel NKA prototypes 
for tissue engineering of CKD kidneys. Evaluation in canine CKD 
models is in progress prior to start of GLP animal studies.

Poster Board Number: T-3196

HEPATOGENIC DIFFERENTIATION OF MENSTRUAL 
BLOOD DERIVED STEM CELLS ON A THREE 
DIMENSIONAL NANOFIBROUS SCAFFOLD
Kazemnejad, Somaieh1, Sani Bakhtiary, Mahsa1, khanjani, Sayeh1, 
Khanmohammadi, Manijeh1, soleimani, Masoud2, Akhondi, 
Mohammad Mehdi1

1Reproductive Biotechnology Research Center, Avicenna Research Institute, 
ACECR, Tehran, Iran, Islamic Republic of, 2Tarbiat Modares University, Tehran, 
Iran, Islamic Republic of

Introduction:In few recent years, such problems with well-known 
stem cell sources as low availability, painful access or limited 
proliferative ability have impelled scientists to take advantages of 
menstrual blood stem cells (MenSCs) in tissue engineering and 
regenerative medicine. However, only little information is available 
about hepatogenic differentiation potential of MenSCs. In the pres-
ent study, we examined the differentiating potential of MenSCs into 
hepatocytes on a three dimentional nanofibrous scaffold fabricated 
from Poly (ε-caprolactone) (PCL).  Methods: MenSCs were isolated 
of menstrual blood samples by discontinuous density gradient cen-
trifugation and plastic adherence. After characterization of seeded 
MenSCs on matrigel coated PCL nanofibers, differentiation ability 
of cultured cells into hepatocyte using a novel three-stage protocol 
was evaluated by biochemical and molecular experiments. Results: 
Flow cytometric analysis illustrated that MenSCs were strongly 
positive for mesenchymal and negative for hematopoietic stem 
cell markers. MenSCs also exhibited marked expression of OCT-4. 
Based on the result of scanning electron microscopy, MTT assay 
and Hematoxilin & Eosin staining, cells adhered, distributed and 
expanded on the scaffold. The cultured MenSCs on scaffold in pres-
ence of hepatic conditioned media significantly expressed mature 
hepatocyte mRNA such as albumin, tyrosine amino transferase and 
cytochrome P7A1 on day 30 of differentiation judged by RT-PCR. 
Moreover, unlike undifferentiated MenSCs, great synthesis and pro-
duction of albumin protein by differentiated MenSCs was shown by 
immunofluorescent staining and enzyme-linked immunosorbent 
assay using monoclonal antibody against albumin protein.Conclu-
sion: The fabricated scaffold supports MenSCs differentiation into 
hepatocyte-like cells. So, a new stem cell-scaffold construct has 
been suggested for treatment of liver diseases using hepatic tissue 
engineering

Totipotent/Early Embryo Cells
Poster Board Number: T-3197

EMERGENCE OF PLURIPOTENT STEM CELLS 
CONTROLLED BY KLF5
Azami, Takuya, Matsumoto, Ken, Hyojung, Jeon, Takahashi, Satoru, 
Ema, Masatsugu
Anatomy and Embryology, University of Tsukuba, Tsukuba, Japan

In our previous study, we generated Klf5 knock-out mice and 
showed that Klf5 is indispensible for blastocyst development and 
the derivation of ESCs from the inner cell mass (ICM)(Ema et al., 
2008). Recent studies indicate that Kruppel-like factors (Klfs) are es-
sential for both maintenance of ES cell self-renewal and reprogram-

ming of somatic cells into a pluripotent state. However, the mo-
lecular mechanism underlying these functions remains unknown. 
To understand the mechanism, we first addressed the precise 
phenotype of Klf5 KO embryos. By investigating the BrdU incor-
poration activity and the pluripotency-related and lineage-marker 
expressions in Klf5 KO embryos at each early development stage, 
we show that cell cycle progression is impaired before the reduced 
cell number and lineage marker expression appeared. Importantly, 
level of expressions for Nanog, Oct3/4, and Cdx2 are comparable in 
WT embryos and Klf5 KO embryos with same cell number, indicat-
ing that reduced Nanog, Oct3/4, and Cdx2 expression seen in Klf5 
KO embryos are due to the growths retardation of Klf5 KO embryos. 
These results suggest that there are common mechanisms in the 
regulation of cell-cycle between mESCs and early mouse embry-
onic cells. To reveal the cell-cycle regulation mechanism by Klf, we 
amplified the cDNA from embryos and performed the microarray 
analysis. Then we found that intracellular signaling pathway A was 
activated in Klf5 KO embryos. Pharmacological inhibition for signal-
ing pathway A by specific inhibitor resulted in significant rescue for 
Klf5 KO phenotypes, such as the growths retardation and apopto-
sis. We conclude that Klf5 suppress intracellular signaling pathway 
A and act as a safeguard for the normal cell-cycle progression and 
differentiation.

Poster Board Number: T-3198

TRANSCRIPTION FACTOR DYNAMICS ON THE SOX-
OCT CIS REGULATORY ELEMENTS EXPLAIN THE 
EARLY MOUSE EMBRYO DEVELOPMENT
Mistri, Tapan K .1, Arindrarto, Wibowo2, Ng, WeiPing1, Wang, 
Choayang2, Lim, Leng H.2, Sun, Lili2, George, Devasia A.2, Wohland, 
Thorsten1, Robson, Paul2

1Dept. of Chemistry, National University of Singapore, Singapore, Singapore, 
2Stem Cell & Developmental Biology, Genome Institute of Singapore, Singapore, 
Singapore

Oct4 and Sox2 regulate the expression of target genes such as 
Nanog, Fgf4, and Utf1, by binding to their respective regulatory 
motifs. Their functional cooperation is reflected in their ability to 
heterodimerize on their adjacent cis-regulatory elements, the com-
posite sox-oct cis-regulatory element (SO-CRE). Given the many 
developmental genes regulated by Oct4 and Sox2, a quantitative 
analysis of their apparent cooperativity would yield valuable insight 
into mechanisms of early embryonic development. In this study, we 
measured the apparent cooperativity of Oct4 and Sox2 on SO-CRE 
using fluorescence correlation spectroscopy (FCS). We found that 
interaction is driven mainly by the Sox2 concentration instead of 
Oct4 in the case of Fgf4’s SO-CRE. Taking into account that Sox2 ex-
pression levels fluctuate more than Oct4, our finding could explain 
how Sox2 controls epiblast (EPI) and primitive endoderm (PE) cell 
fate decision within the developing blastocyst.
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iPS Cells
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DEVELOPMENT OF EFFICIENT INDUCTION 
METHODS FROM HUMAN IPSCS/ESCS INTO 
INTERMEDIATE MESODERM BY USING LOW 
MOLECULAR WEIGHT COMPOUNDS
Araoka, Toshikazu, Toyohara, Takafumi, Shiota, Fumihiko, Mae, 
Shin-Ichi, Kurose, Yuko, Ohta, Akira, Yamanaka, Shinya, Osafune, 
Kenji
Center for iPS Cell Research and Application (CiRA), Institute for integrated Cell-
Material Science (iCeMS), Kyoto University, Kyoto, Japan

The increased prevalence of chronic kidney disease has caused a 
rise in the number of dialysis patients, and is associated with el-
evated morbidity and mortality. Development of kidney regenera-
tion therapy is required because most patients with chronic kidney 
disease never recover renal function. Kidney is derived from one of 
the early embryonic germ layers, intermediate mesoderm (IM), and 
directing pluripotent stem cells, such as induced pluripotent stem 
cells (iPSCs) and embryonic stem cells (ESCs), into IM lineage is a 
crucial step for kidney regeneration. In this study, to identify small 
molecules that can efficiently induce the differentiation of human 
iPSCs/ESCs into IM lineage cells, we screened a chemical library of 
about 1,800 low-molecular weight compounds using human iPSC 
lines that contain an allele of an IM-specific marker gene OSR1 into 
which a green fluorescence protein (GFP) gene was knocked-in by 
homologous recombination. We identified two chemical com-
pounds with the inducing ability and established a differentiation 
protocol using the combinational treatment of these compounds 
that directs the differentiation of human iPSCs/ESCs into IM lineage 
cells. The combinational treatment with these compounds induces 
nearly 90% of OSR1+ cells from human iPSCs for only 6 days, in 
the same way as that achieved by our combinational treatment of 
growth factors for 11 days. Moreover, the generated OSR1+ cells 
produced the substantial expression of other IM markers, and had 
the ability to differentiate into the cells expressing the specific 
markers for renal cells constituting the adult kidney in vitro and 
in vivo. Furthermore, we elucidated a part of the mechanisms 
involved in the differentiation of human iPSCs/ESCs into IM lineage 
cells. In conclusion, we have identified two low-molecular weight 
compounds that can induce a robust differentiation of human 
iPSCs/ESCs into IM cells with the similar developmental potential 
to their in vivo counterpart. Our differentiation methods using 
chemicals alone can produce faster, more consistent and lower-
cost generation of IM cells than growth factor-based protocols, 
which may contribute to understanding the mechanisms of kidney 
development and supplying the cell sources for the regenerative 
medicine strategies for chronic kidney disease.

Poster Board Number: T-3202

EFFICIENT GENERATION OF HUMAN INDUCED 
PLURIPOTENT STEM CELLS IN A FEEDER-FREE 
AND XENO-FREE CONDITION
Lee, Kang-In, Kim, Hyung-Tak, Hwang, Dong-Youn
CHA University, Seongnam, Korea, Republic of

Due to an extraordinary speed of development in the iPSC re-
search, we know that iPSCs share many key properties with ESCs 
including pluripotency, self-renewal, morphology, colony forma-
tion, and gene expression profiles. These similar traits of iPSCs to 
ESCs are thought to lead the cells to clinical applications in the 
foreseeable future. One important safety-related issue for clinical 

application of iPSCs is the generation and expansion of the cells 
in the absence of animal-derived products in the media. It was 
reported that hESCs incorporated significant amount of nonhuman 
sialic acid, Neu5Gc, in the cell surface proteins which may result in 
failure in transplantation due to immune rejection. Furthermore, 
iPSCs cultured in animal-derived products can be a source for non-
human pathogen transmission to human. In that sense, conven-
tional mouse embryonic fibroblast (MEF)-based culture methods 
are not suitable for clinical application. In this study, we were able 
to generate hiPSCs efficiently in a feeder-free & xeno-free culture 
condition. Our study provides valuable information which would 
expedite clinical application of human pluripotent stem cells to 
treat many incurable diseases. This research was supported by grant 
SC5170 from the Stem Cell Research Center of the 21st Century Frontier 
Research Program, and Stem Cell Research Program (2010-0020350) 
funded by the Ministry of Education, Science and Technology of Repub-
lic of Korea.
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‘THREE-IN-ONE’ SENDAI VIRUS VECTOR IS HIGHLY 
PROMISING FOR EFFICIENT GENERATION OF 
TRANSGENE-FREE HUMAN IPS CELLS .
Ban, Hiroshi, Fusaki, Noemi, Hironaka, Takashi, Iida, Akihiro, 
Hasegawa, Mamoru
Cell Engineering, DNAVEC Corporation, Tsukuba, Ibaraki, Japan

[Abstract] Induced pluripotent stem cell (iPSC) technology is a 
promising technology for drug discovery and regenerative medi-
cine. It is important to select an efficient and safer gene transfer 
vector for the generation of high-quality iPS cells. Previously, we 
reported efficient generation of transgene-free, vector-free iPS 
cells using Sendai virus (SeV) vector, a non-integrating cytoplasmic 
RNA vector, carrying the OCT3/4, SOX2, KLF4 and c-MYC gene, 
independently. To further increase the efficiency, we created SeV 
vectors that carried three genes encoding reprogramming factors 
per vector and tested the gene order to examine the efficiency of 
iPSC induction. Methods and Results:  The order of the genes for 
the generation of iPSCs: KLF4-OCT3/4-SOX2 (SeV-KOS) and OCT3/4-
SOX2-KLF4 (SeV-OSK) in combination with c-MYC (SeV-c-MYC) were 
examined, because the expression level is affected by the gene 
order. We found that the efficiency was up to 4% by using SeV-
KOS when we used BJ human neonatal fibroblast cells as a source 
of parental cells. It was ten times higher than that by SeV-OSK or 
previous vector constructs using four genes cocktail. However, the 
efficiency was much improved when SeV-OSK vector was used 
together with additional SeV vector carrying KLF4 (SeV-OSKK). 
These results suggested that a certain high level of KLF4 expression 
was necessary for the efficient iPSC generation. Next, we created 
a temperature-sensitive SeV vector carrying KOS (SeV-KOS/TS12). 
We tested the efficiency of iPSC generation together with two 
kinds of SeV-c-MYC vectors (SeV-c-MYC/TS12 and SeV-c-MYC/TS15, 
respectively). TS15 is more temperature-sensitive than TS12. When 
we used a combination of SeV-KOS/TS12 and SeV-cMYC/TS12, 
iPSCs were generated efficiently (up to 3%) at 37°C and vectors 
were removed by culturing at 39°C for a week. When SeV-KOS/TS12 
and SeV-c-MYC/TS15 were used, iPSCs were generated efficiently 
at 36°C (up to 2%) and iPSCs became vector-free by culturing at 
37°C within almost 5 passages. We confirmed that iPSCs induced 
by using SeV-KOS and OSKK showed normal karyotype and had 
similar properties of ES cells such as pluripotency and ES marker 
expression. Conclusion:  These results suggest that SeV vectors car-
rying three genes encoding reprogramming factors in one vector 
backbone is a promising vector to efficiently generate tansgene- 
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and vector-free iPSCs. Acknowledgements: This work was in part 
supported by JST, PRESTO.
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REGULATORY CIRCUITS COMMON TO 
HEMATOPOIETIC AND EMBRYONIC STEM 
CELLS DIRECT BULK NON-INTEGRATED 
REPROGRAMMING OF LINEAGE-COMMITTED 
HUMAN MYELOID PROGENITORS
Park, Tea Soon1, Huo, Jeffrey S.1, Peters, Ann1, Talbot, Jr, C. 
Conover2, Kaplan, Ian M.1, Zambidis, Elias T.1
1Pediatric Oncology, Johns Hopkins School of Medicine, Baltimore, MD, USA, 
2Institute for Basic Biomedical Sciences, Johns Hopkins School of Medicine, 
Baltimore, MD, USA

Factor-driven reprogramming of human somatic cells using non-
viral, non-integrating methods is slow and inefficient. We previously 
reported the derivation of non-integrated, transgene-free cord 
blood-derived induced pluripotent stem cell (CB-iPSC) lines that 
were generated at efficiencies between 1 - 4% of input cells using 
a novel bone marrow stromal cell (BMSC) co-culture system and an 
EBNA-based episomal system. In designing this BMSC-CD34+ co-
culture reprogramming system, we capitalized on the principle that 
the innate epigenetic plasticity of hematopoietic progenitors can 
be positively influenced by stem cell niche signals. We now report 
the optimized non-integrated reprogramming of lineage-commit-
ted CB myeloid progenitors with a single plasmid episome express-
ing only the four Yamanaka factors (SOX2, OCT4, KLF4, MYC), and 
with unprecedented bulk efficiencies up to 50%. Contrary to prior 
studies that suggested stem-progenitors are more amenable to 
reprogramming, lineage-committed CD33+CD38+CD45+CD34- 
myeloid cells, and not primitive CD34+ hematopoietic stem-
progenitors (HSPC) were the main targets of this highly permissive 
and nearly complete (60-80% NANOG+TRA-1-81+) episomal 
reprogramming. When myeloid progenitors were FACS-purified 
from HSPC populations, CD34+CD38hiCD33+ myeloid progenitor 
cells (16.7±3.7%) revealed significantly more amenable to pluripo-
tency induction compared to CD34+CD38low HSPC populations 
(0.33±0.3%). The true reprogramming efficiency of myeloid pro-
genitors was assayed by enumerating alkaline phosphatase+ TRA-
1-81+ hiPSC that emerged from plasmid-nucleofected CB cells, and 
by enriching only for hematopoietic cells that had been success-
fully transfected via GFP co-nucleofection. These studies revealed 
the reprogramming efficiency of lineage-committed GFP+CD34-
CD45+ myeloid progenitor that was 51±10.5%. Further mechanistic 
studies revealed that the conversion of myeloid populations into 
NANOG+TRA-1-81+ iPSC was directed en masse by a synergy be-
tween the Yamanaka factors (SOKM), hematopoietic growth factors, 
and extrinsic stromal micro-environmental signals. Highly efficient 
pluripotency induction correlated not to endogenous expression 
of core pluripotency factors (e.g. OCT4, SOX2, NANOG) in myeloid 
cells, but instead to de novo expression of transcriptional circuits 
that commonly regulate epigenetic plasticity and self-renewal in 
both hematopoietic progenitors and embryonic stem cells (ESC). 
Using a modular bioinformatics approach, we observed that CB 
myeloid progenitors expressed activated ESC-like levels of the 
OCT4 interactome and MYC-regulated circuits, and inactivated ESC-
like Polycomb group (PcG)-regulated networks that were poised 
de novo in partially-reprogrammed states. These findings solve 
the problem that hiPSC emerge only from rare factor-expressing 
somatic cells, and open the cellular biology of large synchronized 
populations of reprogrammed cells to full kinetic analysis. These 
data also provide the first evidence that induced pluripotency 
may require activation of a molecular framework that commonly 

regulates self-renewal and differentiation in both hematopoi-
etic progenitors and ESC, and that is already expressed at high, 
partially-reprogrammed levels in myeloid progenitors.
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GENETICALLY IDENTICAL HUMAN EMBRYONIC 
AND INDUCED PLURIPOTENT STEM CELLS REVEAL 
SIGNIFICANT DIFFERENCES IN DIFFERENTIATION 
CAPABILITIES TO MESODERMAL LINEAGES
Bosman, Alexis, Jaconi, Marisa
University of Geneva, Geneva, Switzerland

It has been extensively evidenced that both hESC and hiPSC have 
the capability of differentiating into many different cell types of 
the three germ layers. However, it has recently emerged upon their 
further scrutiny, that hESC and hiPSC exhibit significant differences 
in their comparative differentiation capabilities and epigenetic 
properties. It is hypothesized these differences may be due to the 
fact that each cell line reported thus far has been derived from 
genetically individual sources. In an attempt to identify the underly-
ing cause of the differences observed between hESC and hiPSC, we 
have terminally differentiated hESC to definitive fibroblasts then 
reprogrammed these cells to hiPSC, creating genetically identical, 
or isogenic, hESC and hiPSC. Upon characterization of the gener-
ated hiPSC lines, we examined the mRNA expression and DNA 
methylation patterns of all cells in their undifferentiated state. We 
then differentiated these cells, in parallel with the parental hESC 
from which they were derived, to cells of the mesodermal lineage, 
specifically cardiac and hematopoietic cell types. Cardiomyocytes 
and hematopoietic cells were then compared with respect to their 
mRNA and protein expression patterns. Our results showed there 
were significant differences in differentiation capacities and expres-
sion patterns, even though in an undifferentiated state, the DNA 
methylation and pluripotent gene expression levels were found to 
be highly similar. This suggests that other factors, such as somatic 
cell source and/or the process of reprogramming itself, creates the 
observed differences between hiPSC and hESC. The creation of 
hiPSC derived from isogenic sources is a novel way to pinpoint dif-
ferences in hiPSC vs. hESC not related to genetic background.
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IMMORTALIZED HUMAN FORESKIN FIBROBLAST 
FEEDER CELLS WITH ENDOGENOUS SECRETION 
OF BASIC FGF SHOWS UP-REGULATION OF 
TGF BETA AND IGFII : KEY FACTORS OF HUMAN 
EMBRYONIC STEM CELLS/INDUCED PLURIPOTENT 
STEM CELL PLURIPOPTENCY AND SELF RENEWAL
Mohanty, Sujata1, Teotia, Pooja1, Kumar, Anil1, Bhargava, Balram2, 
Airan, Balram3

1Stem Cell Facility, All India Institute of Medical Sciences, New Delhi, India, 
2Department of Cardiology, All India Institute of Medical Sciences, New Delhi, 
India, 3Department of Cardiovascular and Thoracic Surgery, All India Institute of 
Medical Sciences, New Delhi, India

Recently, it has been shown that several members of TGF-β family 
and IGF-II are necessary for the maintenance of pluripotency and 
self renewal in Human Embryonic Stem Cells (hESCs). Both the 
components have been proposed to cooperate with FGF pathway 
to maintain pluripotency and self renewal by establishing a regula-
tory stem cell niche. With the enhanced understanding of hESC 
culture conditions it has been found that the supplementation with 
b-FGF is still required to sustain pluripotency. Immortalized Human 
Foreskin Fibroblast (I-HFF) feeder cell line (established & kind gift 
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from Prof. Anis Feki, Laboratory of Stem Cell Research, Geneva 
University Hospital, Switzerland) stably transduced with Bmi, hTERT, 
GFP and secreted form of b-FGF gene was used. The I-HFF cell 
lines have been successfully validated and proven to support the 
growth and maintence of hESC and Induced Pluripotent Stem Cells 
(iPSC). The present study was designed to evaluate the minimum 
requirement of exogenous b-FGF to be added to meet the standard 
regulation of key factors involved in the regulation of pluripotency 
compared to naive Human Foreskin Fibroblast cells used as feeders. 
I-HFF cells and HFF cells after mitomycin inactivation were cultured 
for additional 5 days using varying concentration of exogenous 
b-FGF at 10 ng/ml, 5 ng/ml, 2 ng/ml and 0 ng/ml for I-HFF and 
with 10ng/ml, standard concentration for HFF. The cultures were 
harvested at Day 02 (1st harvest) and Day 05 (2nd harvest), mRNA 
was isolated and reverse transcribed, initially the presence of FGF 
receptor 4 was checked with RT-PCR on both the feeders. The semi 
quantitative PCR was done to observe any difference in the expres-
sion of both TGF-β and IGF-II genes at all concentration of exog-
enous b-FGF and without b-FGF in I-HFF cells. Furthermore, using 
SYBR green chemistry the fold expression of both the genes was 
quantified using GAPDH as a reference gene for all the parameters. 
The fold expression was negligible when I-HFF without b-FGF was 
compared with I-HFF at all other b-FGF concentration used for both 
the genes, corresponding with the semi quantitative PCR results. 
Next, I-HFF was compared to the HFF without exogenous b-FGF, a 
2.38 and 2.85 fold increase was observed for TGF-β and IGF-II genes 
respectively. Likewise, I-HFF at all b-FGF conc. and without b-FGF 
regime was compared with HFF at 10ng/ml b-FGF conc. in both the 
harvests. Interestingly, we also found a sequential expression in the 
fold expression of both the genes between 1st and 2nd harvest, 
indicative of a reproducible trend. These finding indicate the likely 
hood of using the conditioned media (CM) of I-HFF feeder cells in 
the maintenance of feeder free culture of hESC, without the vari-
ability of batch to batch feeder cell variation. This preliminary study 
indicates the fact that I-HFF can be a better alternative to the naive 
HFF and for hESC culture maintenance without additional require-
ment of exogenous b-FGF. 
Acknowledgement: We thank Prof. Anis Feki for providing us Im-
mortalized Human Foreskin Fibroblast Feeder cell line.
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MODELING CONGENITAL CENTRAL 
HYPOVENTILATION SYNDROME USING HUMAN 
INDUCED PLURIPOTENT STEM CELLS
Bravo, Verenice1, Kreitzer, Faith1, Otero, José2, Hua, Ethan1, So, Po-
Lin1, Rowitch, David3, Conklin, Bruce4

1Gladstone Institute of Cardiovascular Disease, San Francisco, CA, USA, 
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Disease, San Francisco, CA, USA

Congenital Central Hypoventilation Syndrome (CCHS) is a rare 
disorder of respiratory control that shows significant neural crest 
(NC)-pathology. CCHS is highly correlated with mutations in the 
PHOX2B gene. PHOX2B is a paired-like homeodomain transcription 
factor. CCHS-associated PHOX2B mutations show preservation of 
the DNA homeodomain structure, and therefore may continue to 
bind DNA; however, how this interaction affects gene regulation 
remains unknown. The ultimate goal of this project is to generate 
an in vitro model of CCHS using induced pluripotent stem (iPS) cells 
derived from a CCHS autopsy subject that suffered from a severe 
case of intestinal aganglionosis. To this end, we validated full cel-
lular reprogramming of fibroblasts by molecular marker expression. 

Furthermore, we differentiated the PHOX2B mutated iPS cells into 
all three human germ layers.
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THE PLURIPOTENCY MARKER, ZFP42 (REX1) IS 
HIGHLY UPREGULATED UNDER HYPOXIC 
CULTURE CONDITIONS IN THE MULTILINEAGE-
DIFFERENTIATING STRESS-ENDURING (MUSE) 
SUBPOPULATION OF PRIMARY HUMAN 
FIBROBLASTS .
Holst, Bjørn1, Jørgensen, Flemming1, Rasmussen, Mikkel Aabech2, 
Hyttel, Poul2, Clausen, Christian1

1Bioneer A/S, Hoersholm, Denmark, 2Faculty of Life Sciences, University of 
Copenhagen, Copenhagen, Denmark

Hypoxic conditions are known to support both pluripotency in 
embryonic stem (ES) cells as well as to enhance the efficiency of 
reprogramming of somatic cells to induced pluripotent stem (iPS) 
cells. Biopsy derived fibroblasts are an easy accessible source for 
obtaining patient specific cells for reprogramming. However, stud-
ies have shown that the efficiency of reprogramming of such cells 
is very low, usually in the range of 0,01 - 0,05%. Interestingly, recent 
data have shown that only a small subpopulation of human dermal 
fibroblasts are prone to be reprogrammed into iPS cells, whereas 
the major part of the cells are not completely reprogrammed and 
thus are maintained in a partially pluripotent state. Investigations 
of human primary fibroblasts, mesenchymal stem cells as well as 
native bone marrow cells, all seem to possess a few percent of this 
subpopulation, which are characterized by heterogenous expres-
sion of the Stage Specific Embryonic Antigen 3 (SSEA-3), an embry-
onic/pluripotency marker. These cells, called MUSE (multilineage-
differentiating stress-enduring) cells, can efficiently be isolated by 
FACS sorting as cells positive for both SSEA-3 and the mesenchy-
mal cell marker CD105. Since MUSE cells only constitute a small 
subpopulation of a primary fibroblast cultures, we have initiated an 
investigation of culture conditions promoting the proliferation and 
expansion of these cells without loss of the SSEA-3+/CD105+ pheno-
type. Using FACS sorting we have investigated whether cultivation 
of primary human fibroblasts under hypoxic conditions affect the 
CD105+/SSEA3+ phenotype. Also, we tested the effect of the addi-
tion of bFGF on the CD105+/SSEA3+ phenotype. To obtain a better 
understanding of this subpopulation, we have used qPCR analysis 
to study how different growth conditions affect the expression of 
specific genes and miRNA’s known to be important for reprogram-
ming and maintenance of pluripotency. The data shows that both 
hypoxic conditions and addition of bFGF increase the number of 
CD105+/SSEA-3+ cells in culture in an additive manner. Further-
more, several genes known to be important for pluripotency and 
self-renewal have induced expression. Interestingly, we find that 
the Zinc finger protein, ZFP42 (REX1), known to be involved in self-
renewal in ES cells, is highly upregulated, more than 20-fold (qPCR), 
in hypoxic conditions as well as by addition of bFGF.
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INDUCED PLURIPOTENT CANCER CELLS 
FROM INDIVIDUAL PATIENTS AS A METHOD 
FOR STUDYING ONCOGENESIS OF HUMAN 
MALIGNANT MELANOMA .
Chestkov, Ilya V .1, Lagarkova, Maria A.2, Kiselev, Sergey L.1
1National Research Center “Kurchatov Institute”, Moscow, Russian Federation, 
2Vavilov Institute of General Genetics, Moscow, Russian Federation

Melanoma is thought to arise through a series of genetic and 
epigenetic events. Primary it involves numerous irreversible 
changes within the human genome, such as chromosomal number 
alterations, gene amplifications and mutations. Recently, however, 
it has become widely recognized that epigenetic events may occur 
at much higher frequency compare to gene mutations and thus 
may have a greater impact on the process of melanoma tumori-
genesis. Furthermore, several studies showed the reversion of the 
metastatic phenotype of aggressive cancer cells and revealed the 
convergence of embryonic and tumorigenic signaling pathways, 
which may help to identify new targets for therapeutic interven-
tion. Generation of cancer-specific iPS cells, also called induced 
pluripotent cancer (iPC) cells, provides valuable experimental 
platform to the model of oncogenesis. In our work we have estab-
lished and characterized primary melanoma cell lines from human 
biopsies. Established cell lines were analyzed for the endogenous 
expression of the pluripotency markers and then reprogrammed 
into ES-like state using individual ectopic expression of reprogram-
ming factors for each primary cell line. It was demonstrated that 
established iPC cell lines express pluripotent stem cell markers, and, 
despite of transformation status, primary melanoma cell lines can 
be converted to the ESC epigenetic state. Established iPC cell lines 
could serve as a model for oncogenic transformation study and 
hold great potential for drug screening.
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DISTURBANCE OF A DEVELOPMENTAL SWITCH 
IN SCHIZOPHRENIA: A HUMAN NEURONAL CELL 
THROUGH SPECIFIC PHOSPHORYLATION OF 
DISC1
Horiuchi, Yasue1, Ishii, Seiji2, Kano, Shin-ichi1, Cascella, Nicola G.1, 
Okada, Yohei3, Colantuoni, Carlo1, Lin, Sandra Y.4, Valle, David5, 
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Schizophrenia (SZ) is a severe brain disorder that results in mental 
dysfunctions and significant social disability in affected individuals. 
Deficits associated with neurodevelopment have been suggested 
but the molecular mechanisms remain elusive. A major obstacle to 
address this question directly has been in the difficulty of access-
ing relevant tissues/cells for study. Thus, we have systematically 
collected tissue/cells and established a panel of human cell lines, 
including olfactory immature neurons and induced pluripotent 
stem cells (iPSCs) from patients with schizophrenia as well as nor-
mal controls. We have generated iPS cells from skin fibroblasts from 
sporadic SZ patients and controls by the retroviral transduction of 

four factors: OCT4, SOX2, KLF4 and c-MYC. We then differentiated 
iPS cells to neurons via embrio body and neurosphere formation 
using previous method with slightly modification. Our recent study 
indicated that phosphorylation at a specific site [serine-710 (S710) 
in mouse] on DISC1 acts as a molecular switch from maintain-
ing proliferation of mitotic progenitor cells to differentiation and 
migration of postmitotic neurons (Ishizuka et al, Nature, 2011). 
We hypothesized that deficits in the phosphorylation of human 
DISC1 at serine-713 (S713) that corresponds to mouse DISC1-S710, 
may participate in the pathology of schizophrenia. By using newly 
generated a phospho-specific antibody against human DISC1-
S713, we observed a significant decrease in this phosphorylation in 
schizophrenia-derived olfactory immature neuronal cells compared 
with those from normal controls. To validate this deficit associating 
with the molecular switch, we examined iPSC-derived neuronal 
precursor cells and neurons and compared them between schizo-
phrenia and controls. Our strategy will provide important clues 
for understanding neurodevelopmental process associated with 
schizophrenia.
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MODELING A HUMAN GENETIC DISORDER OF THE 
AUTONOMIC NERVOUS SYSTEM IN IPS CELLS
Kreitzer, Faith R.1, Otero, Jose J.2, Park, Jason2, Scott, Mark3, Hua, 
Ethan W.3, Bravo, Verenice1, Sears, Marie1, Sheehan, Alice1, So, Po-
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Congenital Central Hypoventilation Syndrome (CCHS) is a rare dis-
order of respiratory control that shows significant neural crest (NC)-
pathology, affecting cranial, cardiac, and trunk NC cell lineages. 
CCHS is highly correlated with mutations in the PHOX2B, a paired-
like homeodomain transcription factor. CCHS-associated PHOX2B 
mutations show preservation of the DNA homeodomain structure, 
and therefore may continue to bind DNA; however, how this in-
teraction affects gene regulation and ultimately cellular function re-
mains unknown. Interestingly, PHOX2B mutations also cause a NC 
tumor (Neuroblastonoma), and it is unclear how this tumor would 
be related to CCHS. We have successfully generated induced plurip-
otent stem (iPS) cells derived from a CCHS autopsy subject and can 
differentiate these cells into NC cells. CCHS-derived NC cells show a 
hyper-proliferative and abnormal migratory phenotype. Currently, 
we do not know which NC cell subpopulation contributes to the 
hyper-proliferative and/or migratory phenotype, since unique gene 
signatures of NC subpopulations remain unknown. To identify the 
unique gene signatures of NC subpopulations we are performing 
RNA-seq from genetically marked NC cells in mouse embryos, as 
well as in human iPS-derived NC cells using several different NC 
differentiation methods. With unique gene signatures, we can then 
determine the contribution of each NC cell subpopulation in CCHS 
and hopefully improve regenerative therapies and tissue repair 
with implications for multiple NC diseases.
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EFFICIENT AND STABLE EXPRESSION OF NON-
VIRAL VECTORS IN HUMAN IPS CELLS: TOWARDS 
A GENE THERAPY APPROACH FOR HEMOPHILIA .
Hotta, Akitsu1, Fujimoto, Naoko1, Nakano, Takao1, Sasakawa, 
Noriko1, Woltjen, Knut1, Gervier, Sylvie Rival2, Matsui, Hideto3, 
Yamanaka, Shinya1
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Hemophilia A is a congenital bleeding disorder caused by a 
mutation in the coagulation Factor VIII (FVIII). Successful secre-
tion of FVIII protein from engineered cells within a patient’s body 
could circumvent the current replacement therapies that require 
frequent infusions of FVIII concentrates. For such cell therapy, 
induced pluripotent stem (iPS) cells derived from the patient or 
an HLA-matched donor are an attractive cell source because of 
enormous cell growth potential, pluripotency, and low immunoge-
neicity. However, the large size of the FVIII gene prohibits efficient 
delivery by conventional viral vectors, and strong silencing activity 
in pluripotent stem cells hinders long-term, stable expression of 
transgenes. To overcome these issues, we took advantage of the 
piggyBac transposon vector system. During the evaluation of pig-
gyBac vectors in iPS cells, we noted a loss of reporter expression 
after long-term (2~3 month) of culture, presumably due to trans-
gene silencing. To stabilize transgene expression, we incorporated 
a human insulator element, called D4Z4, into our piggyBac vector. 
Unexpectedly, full-length D4Z4 inhibited the transposition of the 
vector in target cells. However, 5’ or 3’ fragments of D4Z4 permitted 
transposition as efficiently as the native vector. After more than 5 
months of culture, we show that either the 5’ or 3’ fragment of D4Z4 
insulator is sufficient to maintain stable expression in human iPS 
cells. In addition, similar anti-silencing activity was also observed 
in de novo DNA methyltransferase-null ES cells, suggesting that 
the activity of the insulator is DNA methylation independent. Next, 
we cloned a 4.4 kb B domain-deleted FVIII cDNA, as well as 7.0 kb 
full-length FVIII cDNA into our piggyBac vectors. Even though the 
transposition rate tends to be lower with longer transgenes, we 
confirmed expression of the transgene and blood coagulation ac-
tivity in the culture media of transgenic iPS cells. Lastly, we injected 
our piggyBac vectors into hemophilia A mice via tail vain by hydro-
dynamic injection, and successfully detected stable expression of 
human FVIII protein in plasma for several months without develop-
ing the anti-FVIII antibodies. We expect our engineered vectors will 
facilitate long-term expression of therapeutic transgenes in human 
pluripotent stem cells and their derivatives.
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SCREENING HUMAN INDUCED PLURIPOTENT 
STEM CELL DERIVED NEURONS FOR HISTONE 
DEACETYLASE INHIBITION
Dage, Jeffrey L ., Cockerham, Sandra L., Covin, Ellen, Li, Jingling, 
Richardson, Timothy I., Roell, William C., Sanger, Helen E., Schmitt, 
Matthew G., Grubisha, Olivera
Eli Lilly and Company, Indianapolis, IN, USA

The vast majority of high throughput in vitro model systems in 
neuroscience drug discovery rely on target over expression in non-
neuronal cell lines or lower throughput rodent embryonic primary 
neuronal cultures as human neurons have been difficult to ethically 
obtain in a reliable and consistent process. The stem cell field has 

made great strides filling this gap with the discovery of induced 
pluripotent stem (iPS) cells and protocols for differentiating brain 
region specific neurons. However, just like with primary cells there 
are questions concerning variability during differentiation and do-
nor differences to consider especially when looking at drug targets 
with potential splice variants or subunit heterogeneity. For the 
application of a differentiated cell model to drug discovery it is criti-
cal to have a robust and reliable process of differentiation that will 
allow the comparison of results over the several years of a discovery 
project. In this study we characterized Neurons differentiated from 
human iPS cells in order to understand the application of these 
cells as a physiologically relevant model system for neuroscience 
drug discovery. We have developed a high content imaging assay 
to study the role of epigenetics on synaptic plasticity by measuring 
changes in the acetylation of histone 4 lysine 12 as well as simulta-
neously monitoring effects on neurite outgrowth and branching.
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MODELING HUMAN MYOTUBULAR MYOPATHY 
VIA INDUCED PLURIPOTENT STEM CELLS DERIVED 
FROM AUTOPSY SKELETAL MUSCLE TISSUE
Bao, Yunhua, Huttner, Anita J .
Pathology, Yale School of Medicine, New Haven, CT, USA

INTRODUCTION: Congenital muscular dystrophies (CMDs) are a 
group of genetic disorders that affect children at birth and clinically 
manifest as a “floppy” infant lacking muscular tone. In this study, we 
focus on X-linked myotubular myopathy (XLMTM), a severe form 
of CMDs. Although the deletion or point mutation of the MTM1 
gene has been implicated in the etiology of this disorder, to date its 
pathogenesis is poorly understood. Recent progress in our under-
standing of human induced pluripotent stem cells (iPSCs) opened 
new avenues for modeling human diseases. This dynamic reca-
pitulation of a disease process will help gain insight into disease 
pathogenesis and might potentially aid in finding specific thera-
peutic interventions such as gene-based therapy. In this study we 
generate iPSCs from somatic cells of a patient with XLMTM, which, 
to our knowledge, has not been demonstrated thus far. In addition, 
we show differentiation of IPSCs into myocytes and their functional 
integration. METHODS: Skeletal muscle tissue was collected during 
the autopsy of a patient with XLMTM and an age-matched healthy 
individual. The collected muscle tissue was dissected and cultured 
for three weeks with the goal to isolate fibroblasts. These fibroblasts 
were transformed with a polycistronic lentiviral vector construct 
expressing human OCT4, SOX2, KLF4 and cMyc/mCherry. Formed 
colonies were characterized by immunofluorescent stains, RT-PCR, 
karyotyping, and microarray studies. Generated iPSCs are injected 
into SCID mice to demonstrate teratoma formation. Cells were also 
grown in culture for differentiation into muscle cell lineages and 
injected in vivo to test their potential for differentiation and integra-
tion. RESULTS: After two weeks of transduction, a large number of 
colonies had formed. The colonies show positive immunostaining 
of Oct4, Tra1-60, and Nanog, as well as expression of human pluri-
potency genes hSox2, hNanog, hOct4, and hDNMT3B as revealed 
by RT-PCR. These results support the pluripotent nature of the cells. 
In addition, teratomas composed of all three germ layers formed 
when iPSCs were injected into SCID mice. The iPSCs also demon-
strate ability to differentiate into cells expressing muscle markers 
in vitro. CONCLUSIONS: Our study has demonstrated the successful 
generation of iPSCs from autopsy tissue of a patient with XLMTM-
-a new tissue source for generating human iPSCs. These patient-
specific iPSCs possess the ability to differentiate in vitro and in vivo, 
providing an effective model for myopathy studies.
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MESENCHYMAL PROGENITORS DERIVED FROM 
HUMAN INDUCED PLURIPOTENT STEM CELLS
Diederichs, Solvig, Tuan, Rocky S.
Orthopaedic Surgery, Pittsburgh School of Medicine, Pittsburgh, PA, USA

Introduction: Mesenchymal stem cells (MSCs) have a high poten-
tial for therapeutic efficacy in treating diverse musculoskeletal 
injuries and cardiovascular diseases, and ameliorating the severity 
of graft-versus-host and autoimmune diseases. However, most of 
these clinical applications require substantial quantities of cells, but 
the number of MSCs that can be obtained from a single donor is 
limited. Moreover, cultured MSCs gradually lose their potency, and 
eventually cease proliferation following extensive cultivation. Re-
ports on the derivation of mesenchymal progenitors from human 
embryonic stem cells (ESCs), and more recently also from human 
induced pluripotent stem cells (iPSCs), are thus most intriguing, 
since the infinite proliferative capacity of ESCs opens the possibility 
to generate large amounts of highly uniform batches of MSCs. Ma-
terials & Methods: In the present study we derived mesenchymal 
progenitor cells (iMPs) using three different protocols: (1) embryoid 
body formation, (2) indirect co-culture with MSCs, or (3) forced 
differentiation of colonies. Results: Starting from an existing human 
iPS cell line and a newly established cell line reprogrammed from 
human MSCs, respectively, we derived iMPs exhibiting typical MSC/
fibroblastic morphology. These cells could be expanded more than 
20 passages (over 35 population doublings) before reaching senes-
cence and were able to differentiate in vitro along the osteogenic 
(Alizarin Red staining, alkaline phosphatase activity), chondrogenic 
(GAG assay), and adipogenic (Oil Red-O staining) lineages. Discus-
sion: Until now, there are currently no standard protocols for the 
derivation of mesenchymal progenitors from pluripotent cells and 
verification of their mesenchymal nature. Our system of using iPS 
cells reprogrammed from human MSCs allows us to compare key 
characteristics of iMPs with the original MSCs from the same donor 
and draw more specific conclusions on their similarities and differ-
ences than would be possible with iMPs and MSCs from different 
sources and donors.

Poster Board Number: T-3216

A TRIAL OF In vItro RECONSTITUTION OF 
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Some defined factors which are important for self-renewal of 
embryonic stem cells (ESCs) have been shown to reprogram 
both mouse and human somatic cells into ESCs-like pluripotent 
cells, named induced pluripotent stem cells (iPSCs). Induction of 
reprogramming by these defined factors had been mostly carried 
out by co-infection with retroviral vectors. The main problems of 
this retrovirus-based method were oncogenicity and mutagenesis. 
Therefore, transgene integration-free iPSCs have been necessary for 
their future therapeutic application. In our present study, we tried 
to generate transgene integration-free human iPSCs (hiPSCs) and 
to differentiate these hiPSCs into keratinocytes and to reconstitute 
human skin equivalent in vitro. To achieve this, firstly, we used the 
piggyBac-transposon system to deliver the reprogramming factors. 
The piggyBac transposon is a moth-derived DNA transposon and 

has been used for gene delivery and mutagenesis. Among several 
DNA transposons, piggyBac transposon does not leave ‘footprint’ 
mutations upon excision. This means removal of the transposon 
from the host genome without changing any nucleotide sequenc-
es. Using this system, we generated hiPSCs from human dermal 
fibroblasts. After the removal of piggyBac transposon, these hiPSCs 
can be transgene integration-free and mutation-free, which are 
invaluable for therapeutic applications. Next, we tried to differenti-
ate these hiPSCs into keratinocytes and obtained a homogeneous 
population of cells that showed phenotypic characteristics of basal 
keratinocytes (K5/K14 positive). Finally, we performed three-dimen-
sional culture of these induced-keratinocytes and could observe a 
pluristratified epidermis. Our results indicated the great promise of 
hiPSCs in the dermatological regenerative medicine.

Poster Board Number: T-3217

INVESTIGATION OF THE X CHROMOSOME USING 
INDUCED PLURIPOTENT STEM CELLS FROM 
HUMAN X ANEUPLOID MODELS
Dominguez, Antonia A ., Yang, Dian, Reijo Pera, Renee
Stanford University, Palo Alto, CA, USA

The goal of this project is to develop a model system to identify 
genes located on the human X chromosome, which require two 
copies in normal early development. Turner Syndrome females 
have complete or partial loss of their second sex chromosome 
leading to a 45, X karyotype. Three percent of pregnancies start out 
with a 45,X karyotype, however 99% of these pregnancies are spon-
taneously terminated. Turner Syndrome accounts for 1 in 2,000 live 
births, making it one of the most common human chromosomal 
abnormalities and the only viable monosomy. Turner females have 
a wide variety of clinical characteristics, including short stature, pre-
mature ovarian failure and subsequent infertility. Triple X syndrome 
(47,XXX) is on the opposite end of the spectrum, with presence of 
an additional X chromosome. Triple X syndrome occurs in 1 in 1000 
life births. Triple X females may be taller on average and have learn-
ing disorders, but these women have normal sexual development. 
Because of the developmental consequences of monosomy X, we 
hypothesize that induced pluripotent stem cells (iPSCs) derived 
from Turner Syndrome females will accurately replicate the haploin-
sufficiency and X chromosome aberrations observed in the original 
patient, making them, along with Control and Triple X iPSCs, an 
ideal model with which to study the role of the X chromosome in 
early development and pluripotency. To address this hypothesis, 
one Turner syndrome and two Control fibroblast lines were repro-
grammed using two sequential retroviral transductions of the four 
Yamanaka factors (OCT4, SOX2, KLF4, cMYC). To optimize iPSC line 
generation, a lentiviral vector carrying all four Yamanaka factors in 
one single excisable vector was used to reprogram the previous 
lines, and three additional Turner Fibroblast lines (Fetal, Neonate 
and Child). We observed increased reprogramming efficiency 
amongst all lines with the use of Valproic Acid (VPA), a histone 
deacetylase inhibitor. However, Turner Syndrome Child 1 was only 
reprogrammable with the addition of VPA. Turner iPSC lines exhibit 
a 45, X karyotype, while the control iPSC lines maintain a normal 
46,XX karyotype. All lines express the key plruipotency markers. All 
lines developed teratomas with tissues characteristic of all three 
germ layers when injected into SCID mice. In vitro differentiation 
resulted in beating cardiomyocytes and differentiated cells were 
positive for cells of the three germ layers. Thus, initial characteriza-
tion of all iPSC lines did not indicate differences in pluripotency 
between Turner Syndrome and Control iPSC lines. To further investi-
gate possible differences amongst the X chromosome anuploid 
iPSCs and Control iPSCs we used fluorescence activated cell sorting 
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and the microfluidic technology of the Fluidigm system to analyze 
gene-expression at the single cell level. Using this method we can 
accurately analyze the expression of 96 genes for each individual 
pluripotent cell. The iPSC lines were sorted for two pluripotency cell 
surface markers (SSEA4 and TRA-1-60), then analyzed for the follow-
ing sets of genes: Pluripotency, X-inactivation, Pseudoautosomal, 
Escape from X-inactivation, Germ Cell, and the three germ layers. 
To gain a whole transcriptome view of expression in the X chromo-
some anuploid and Control iPSC lines, we performed RNA-Seq. 
Alterations in gene expression between the X chromosome anu-
ploid iPSC lines may indicate causes of the early lethality in Turner 
Syndrome females and causes of symptoms in Triple X females.

Poster Board Number: T-3218

DONOR AGE AFFECTS TO GENERATE IPS CELLS 
FROM HUMAN SKIN FIBROBLASTS
Igura, Koichi, Nagahashi, Ayako, Horikiri, Tomoko, Asaka, Isao
Department of Regulatory Science, Center for iPS Cell Research and Application 
(CiRA), Kyoto University, Kyoto, Japan

Human induced pluripotent stem cells (hiPSCs) represent a unique 
opportunity for the field of regenerative medicine because they 
offer the prospect of generating unlimited quantities of cells for 
autologous transplantation, with a potential application for use in 
treatments for a broad range of disorders. Although somatic cells 
can be reprogrammed into iPSCs by the expression of certain de-
fined embryonic factors, several factors, including age and health 
status, have been found to show large variations in the efficiency 
of hiPSC generation. Reprogramming results in the early activation 
of the pluripotency marker alkaline phosphatase (ALP). This study 
examined the relationship between the donor age of human skin 
fibroblasts and the emergence of ALP-positive colonies by iPSC 
generation when using an episomal approach. Three skin fibroblast 
lines from normal Japanese donors of varying ages were used; 
including the TIG-3S (Fetus), TIG-120 (from a 6-year-old donor) and 
TIG-108 (from a 40-year-old donor) fibroblast lines. Immunofluores-
cent staining showed all fibroblast lines to be positive for CD13 and 
CD90. The cells were cultured at an initial seeding density of 1x104 
cells/cm2, and the doubling time (Dt) at 1-3 days was estimated 
based on their respective growth curves, which showed the TIG-3S 
fibroblasts to grow faster (22.0 ± 0.2 hours) than the TIG-120 fibro-
blasts (34.3 ± 0.9 hours) and TIG-108 fibroblasts (38.8 ± 1.7 hours). 
The saturation density (cells/cm2) declined with age (TIG-3S; 9.68 
± 0.14 x 104, TIG-120; 5.36 ± 0.29 x 104, TIG-108; 3.96 ± 0.39 x 104). 
The colony formation capacity of TIG-3S fibroblasts was higher than 
that of TIG-120 fibroblasts and TIG-108 fibroblasts. Episomal vectors 
with pCXLE-hOCT3/4-shp53-F, pCXLE-hSK and pCXLE-hUL (Okita et 
al., Nat. Methods, 2011) were electroporated into three skin fibro-
blast lines and then the lines were cultured with fibroblast growth 
medium to induce hiPSCs. The transfected cells were reseeded onto 
SNL feeder cells after 6 days, and thereafter were maintained in an 
embryonic stem cell medium. ALP-positive colonies were detected 
at 20 days after electroporation. The emergence of ALP-positive 
colonies decreased in the TIG-120 fibroblasts and TIG-108 fibro-
blasts in comparison to the TIG-3S fibroblasts. Therefore, iPSC gen-
eration from human skin fibroblasts was found to be influenced by 
the age of the donor somatic cells. The donor age of somatic cells is 
therefore considered to be a pivotal factor in iPSC generation.

Poster Board Number: T-3219

CONSTRUCTION OF SPECIFIC NONVIRAL 
VECTOR FOR ex vIvo GENE TRANSFERRING AND 
CORRECTION OF HUMAN β-GLOBIN GENE IN 
INDUCED PLURIPOTENT STEM CELLS DERIVED 
FROM A β-THALASSEMIC PATIENT
Dormiani, Kianoush1, Mir Mohammad Sadeghi, Hamid2, Ghaedi, 
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The invention of induced pluripotent stem (iPS) cells enables for 
the first time the derivation of enough numbers of patient-specific 
stem cells and holds promise for cell-based therapies. Recent stud-
ies have revealed the potential of iPS cell generation combined 
with gene therapy for treatment of different disease in human. In 
this study, we designed and constructed a nonviral tissue-specific 
plasmid vector as a gene transfer vehicle to express wild type 
β-globin gene named pHBB. This vector comprises two main parts: 
a bacterial backbone for efficient amplification in E. coli cells and 
a eukaryotic antibiotic resistance ORF, puromycin. Second part 
contains one expression cassette including β-globin gene enhanc-
ers, promoter and complete β-globin gene sequence along with 
its 3´and 5´ UTRs. Moreover this vector encompasses a specific 
phiC31 integrase site (attB) which its co-transfection with another 
vector encoding phiC31integrase enable it to integrate into specific 
sites named pseudo attP sites in the human genome. On the other 
hand, two loxP sites flanking of bacterial backbone and puromycin 
resistant ORF were designed in this vector that facilitate deletion of 
these sequences by TAT-NLS-Cre recombinase after integration into 
the genome of target cells. This character reduces possible host im-
mune responses to the vector and potential genotoxicity. The struc-
ture of the vector was confirmed through several steps of digestion 
experiments and sequence analysis. Functional analysis of the 
plasmid vector was successfully achieved by stable transfection of 
the vector into genome of a hematopoietic cell line, K562, which is 
β-globin promoter specific line and able to express β-globin gene. 
Then keratinocyte derived iPS cells (KiPS cells) are created by using 
episomal vectors as safe iPS cells with intact genome. The vector 
used for site-specific recombination (SSR) in pseudo attP sites of iPS 
cell genome by electroporation. Some of these pseudo attP sites 
can act as safe harbors for long time acceptable gene expression 
level. Finally the efficiency of recombinant β-globin production 
by the vector was determined in hematopoietic cells derived from 
transected KiPS cells. Thus pHBB can be assumed as an ideal vector 
for ex vivo gene transferring into β-thalassemic patient specific iPS 
cells to compensate β- globin expression defect by producing 15% 
or more normal hemoglobin concentrations after hematopoietic 
differentiation.
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NEURAL PRECURSORS DERIVED FROM HUMAN 
IPS CELLS CAN BE USED IN THE TREATMENT OF 
BRAIN 
AND SPINAL CORD INJURY
Jendelova, Pavla1, Romanyuk, Nataliya2, Amemori, Takashi2, 
Turnovcova, Karolina2, Jirak, Daniel3, Onteniente, Brigitte4, Sykova, 
Eva1
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Prague, Czech Republic, 3Institute for Clinical and Experimental Medicine, 
Prague, Czech Republic, 4INSERM UMR861, Universite d’Evry-Val d’Essonne, Evry, 
France

No treatment currently exists to restore lost neurological function 
after stroke or spinal cord injury. A growing number of studies 
have highlighted the potential of stem cell and more differentiated 
neural cell transplantation as intriguing therapeutic approaches 
for neural repair after stroke. In this study, we used human induced 
pluripotent stem cell (IMR90)-derived neural precursors (iPS-NPs) 
for transplantation in a rat middle cerebral artery occlusion (MCAO) 
model of stroke or a balloon-induced spinal cord compression 
lesion (SCI). Neural precursors were derived from iPS through the 
micro-aggregate stage using 300 ng/ml noggin and 20 uM SB. Prior 
to in vivo experiments, iPS-NPs were differentiated in vitro and the 
results analyzed. Subsequently, the percentage of cells express-
ing markers of neural precursors, including oct3/4, sox2, SSEA-4, 
SSEA-1, TRA-1-60, CD24, CD133, CD56, betaIII-tubulin, NF70, nestin, 
CD271 and CD29, was assessed by FACS in undifferentiated and 
predifferentiated (FGF and EGF omitted from the culture medium 
(CM) for 7 days) NPs. In vitro we were able to differentiate iPS-NPs 
into GABA-ergic neurons and, with less efficiency, into motor neu-
rons. Female Sprague-Dawley rats were subjected to focal cerebral 
ischemia by reversible right MCAO for 90 min, while male Wistar 
rats were used for SCI. A suspension of iPS-NPs (300 000 cells in 3ul 
of CM) was transplanted into the lesions 7 days after MCAO or SCI 
(n=14, n=12); the control groups (n=8) were injected with saline. 
Metabolic profiles in the striatal tissue of both hemispheres were 
assessed by magnetic resonance spectroscopy (MRS) in the MCAO 
model. Four months after MCAO, MRS revealed that the concen-
trations of brain metabolites (glutamate, glutamine, N-acetyl-
aspartate, creatine, taurine, choline and inositol) in grafted animals 
returned nearly to the values found in nonlesioned animals. 
Functional recovery in rats with an MCAO lesion was regularly as-
sessed after transplantation by the apomorphine-induced rotation 
test, the tape-removal test or the rotating pole test. Rats with SCI 
were tested using the BBB (motor) and plantar (sensory) tests. The 
grafted animals in the stroke model displayed a decreased number 
of clockwise rotations in the apomorphine rotation-induced test 
and performed better in the tape removal test. Animals with SCI 
that received cell transplants significantly improved their BBB score 
when compared to control animals. iPS-NPs robustly survived in 
both models of injury, maintained their neural phenotype, mi-
grated toward the lesioned area and survived there for 2-4 months 
after transplantation. In addition, some of the cells differentiated 
into more mature and tissue-specific neurons (NSE-, MAP2- and 
DARPP32-positive cells). No tumor formation was observed 
throughout the study. In conclusion, these results suggest that iPS-
NPs undergo further differentiation after transplantation, integrate 
into the neural tissue, partially improve functional outcome and 
can serve as a tool for cell transplantation therapy.

Poster Board Number: T-3221

OPTIMIZING TOPOGRAPHICAL FEATURES OF 
ELECTROSPUN NANOFIBERS FOR EFFICIENT 
ENDODERMAL DIFFERENTIATION OF HUMAN 
INDUCED PLURIPOTENT STEM CELLS
Ghanian, Mohammad Hossein, Ehsani, Morteza, Barzin, Jalal, 
Zandi, Mojgan, Kazemi Ashtiani, Mohammad
Iran Polymer and Petrochemical Institute, Tehran, Iran, Islamic Republic of

Human induced pluripotent stem cells (hiPSCs) are embryonic-like 
stem cells and can be induced to differentiate into three primary 
germ layers, ectoderm, mesoderm and endoderm. Mass production 
of functional somatic cells by in-vitro endodermal differentiation of 
hiPSCs is considerable for curing of diseases related to endoderm-
derived organs such as liver and pancreas. Present protocols for 
endoderm differentiation are limited to optimization of soluble fac-
tors (e.g. growth factors) as their concentration, composition and 
treating time. However, this approach isn’t efficient enough. There 
are various parameters influencing lineage commitment of stem 
cell, including cell-cell interactions, mechanical forces and cell-
extracellular matrix interactions. The latter has been attracted more 
attention to improve efficiency of differentiation. It has been shown 
that extracellular matrix (ECM) is comprised of fibers in micro/
nano scale. By mimicking ECM topography through engineering of 
nanofibrous substrates, one can achieve more efficient differentia-
tion. In this work, nanofibrous substrates have been fabricated with 
different topographies by electrospinning of poly(ε-caprolactone). 
The effect of topographical features, including fiber diameter, fiber 
orientation and pore size on endodermal differentiation of hiPSCs 
has been studied and the optimum topography has been selected. 
The results indicated that endodermal differentiation of hiPSCs 
can be influenced siginificantly by the variations in topographical 
features.

Poster Board Number: T-3222

In vItro CHEMOSENSITIVITY OF HUMAN GLIOMA 
STEM CELLS COMPARED WITH THAT OF NORMAL 
NEURAL STEM CELLS FROM HUMAN IPS CELLS
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Glioma stem cells (GSCs) were initially identified from glioma tis-
sues as cells that formed spheres in vitro, like normal neural stem 
cells (NSCs). It was later found that GSCs and NSCs have some 
similar properties. However, their detailed biological properties, 
especially their chemosensitivities to various reagents, remain to be 
investigated. In this study, we examined the in vitro chemosensitiv-
ity of GSCs compared with NSCs prepared from human induced 
pluripotent stem (iPS) cells (iPS-NSCs), which we used as normal 
controls. Three GSC lines isolated from surgically removed glioblas-
toma tissues and cultured as neurospheres for over three months 
were used. Human iPS cells (clone. 201B7) generated from fibro-
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blasts were differentiated to iPS-NSCs by embryoid body formation 
or SMAD inhibitors treatment, and propagated as neurospheres. 
NSCs derived from human fetal neural tissues (fetal-NSCs) were 
used as an additional normal control. The in vitro chemosensitivity 
to 11 reagents (procarbazine, 6-MP, CDDP, VP-16, gefitinib, vincris-
tine, Ara-C, ACNU, temozolomide, 5-FU, and MTX) was examined 
using two assays. The number of viable cells was estimated by 
measuring the total ATP content in the cells, and the number of 
non-viable cells was determined by the release of lactate dehydro-
genase (LDH) from cells with damaged membranes. All three GSC 
lines, the iPS-NSCs, and the fetal-NSCs showed similar chemosensi-
tivities to procarbazine and gefitinib. However, the GSCs, iPS-NSCs, 
and fetal-NSCs responded differently to the other reagents. These 
findings suggest that GSCs and normal NSCs show different che-
mosensitivities to several regents. Examining these differences will 
increase our knowledge about the cellular properties of GSCs and 
provide useful information for the development of new drugs that 
target GSCs.

Poster Board Number: T-3223

SYSTEMATIC SHRNA-MEDIATED SILENCING 
OF GENES IMPLICATED IN AUTISM SPECTRUM 
DISORDERS AND SCHIZOPHRENIA IN IPSC-
DERIVED HUMAN NEURONS
Ernst, Carl1, Theriault, Kraig2, Sheridan, Steven D.2, Nieland, 
Thomas3, Root, David E.3, Haggarty, Stephen J.2, Gusella, Jim F.2
1McGill University, Montreal, QC, Canada, 2Harvard University, Boston, MA, USA, 
3Broad Institute, Cambridge, MA, USA

Autism spectrum disorders (ASD) and schizophrenia are highly 
heritable disorders of human cognition and behavior. Advances 
in sequencing technology have allowed for better refinement of 
genetic etiology of complex disorders, and numerous genes and 
microdeletion/microduplication regions have been associated 
with both disorders, with some overlap. However, it remains chal-
lenging to establish a causal role for genetic variants associated 
with disease risk. One aim of this study is to investigate important 
implicated genes in these related disorders by identifying aberrant 
phenotypes in a genetic knock-down system. This is particularly 
relevant for elucidating the relative contributions of genes encom-
passed within microdeletion/microduplication syndromes such as 
16p11.2 or 22q11.2, where the presumed causative gene(s) has not 
been found. To complement mutation analysis studies, we devel-
oped and characterized a human neural progenitor cell line derived 
from induced pluripotent stem cells (iPSC-NPCs) taken from fibro-
blasts from a psychiatrically screened healthy male. iPSC-NPCs were 
karyotypically normal, differentiated into all central nervous system 
cell types assessed, and were capable of synapse formation upon 
long-term differentiation. We selected over 100 genes associated 
with ASD and/or schizophrenia and targeted each gene with > four 
short-hairpin (sh) RNA’s/gene, delivered by lentivirus along with 
a series of control shRNAs not known to target any human gene. 
In total, over 400 stable cell lines were generated and all cell lines 
were validated by qPCR in comparison to control shRNAs. A battery 
of phenotypic assays at both the progenitor and mature neuron 
stage were developed that assess a range of phenotypes including 
cell growth, cell extension, and intracellular calcium release. Chang-
es in these cellular phenotypes occur upon knockdown of several 
of the GWAS-nominated candidate genes suggest that these genes 
may play a functional role in microdeletion/microduplication syn-
dromes. These results can help the research community prioritize 
and direct further investigation of the function of genes associated 
with ASD and schizophrenia.

Poster Board Number: T-3224

EXOGENOUS SIGNALS OPPOSITELY AFFECT 
ADIPOCYTE DIFFERENTIATION AND NEURAL 
DIFFERENTIATION OF HUMAN ES/IPS CELLS
Koakutsu, Misato, Okada, Yohei, Okano, Hideyuki
Department of Physiology, School of Medicine, Keio University, Tokyo, Japan

Efficient differentiation of human pluripotent stem cells (hPSCs) 
into specific cell lineage is required for disease modeling and for 
regenerative medicine. We have previously reported adipocyte 
and neural differentiation from human ES cells (hESCs) and iPS 
cells (hiPSCs). In this study, we found the efficient differentiation of 
hPSCs into adipocytes by regulating the concentration of knockout 
serum replacement (KSR) during embryoid body formation, which 
is commonly used as serum replacement supplement for maintain-
ing hPSCs. Although KSR has been known to contain growth fac-
tors which may affect the differentiation of PSCs, its effects on the 
differentiation of hPSCs into adipocytes and neural lineage are still 
unknown. Here, we investigated how the concentration of KSR af-
fects adipocyte and neural differentiation of hPSCs (5%~30% in the 
medium). Considering the differentiation propensity of hPSCs, we 
used 4 cell lines (2 lines of hESCs and 2 lines of hiPSCs). We evalu-
ated the efficiency of adipocyte differentiation by Oil red O staining 
and the expression of adipocyte marker genes, PPARγ2 and CEBPα, 
and examined neural differentiation potential by the expression of 
neural marker genes, PAX6 and NCAM. We observed high concen-
trations of KSR induced adipogenesis but inhibited neural differen-
tiation in a concentration-dependent manner, except for one hESCs 
line, KhES3. KhES3 differentiated into adipocytes efficiently even 
in low concentrations of KSR, but did not differentiate into neural 
lineage effectively. Taken together, these results indicate that KSR, 
basically, negatively regulate neural differentiation but positively 
regulate adipocyte differentiation. Because KSR contains high 
concentrations of insulin (about 6.7μg/ml at 10%KSR in medium), 
it may have triggered a series of transcription factors regulating 
adipogenesis and then may have promoted the adipocyte dif-
ferentiation.

Poster Board Number: T-3225

TROPHOBLAST DIFFERENTIATION FROM HUMAN 
INDUCED PLURIPOTENT STEM CELLS TREATED 
WITH BMP4
Ezashi, Toshihiko1, Amita, Mitsuyoshi1, Telugu, Bhanu Prakash V. L.2, 
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Models appropriate for studying human trophoblast develop-
ment are limited, especially ones to study transition between the 
undifferentiated cell and early trophoblast stages. Treating human 
embryonic stem cells (ESC) with the growth factor, BMP4 (termed 
hESC/BMP4), is a powerful means for generating trophoblast and 
provides a series of temporal and spatial snapshots of the changes 
that accompany initial differentiation from precursor pluripotent 
cells to the subsequent formation of sublineages as they arise from 
cytotrophoblast precursors. Attempts to improve differentiation 
to trophoblast can be achieved by blocking the signaling systems 
essential for maintaining pluripotency such as activin A and FGF 
signaling simultaneously. This involves exposure to A83-01 (an 
inhibitor of activin A signaling superior in both specificity and 
potency to SB431542) and PD173074, a fibroblast growth factor 
receptor inhibitor. The hESC/BMP4 system improves our under-
standing of the mechanisms that underpin the initial emergence 
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of trophoblast from its stem cell precursors as well as when and 
how the various trophoblast sub-lineages differentiate. If the 
hESC/BMP4 system can be applied to induced pluripotent stem 
cells (iPSC), it opens ways to study connections between genetic/
epigenetic background and pregnancy disorders associated with 
trophoblast phenotype that have been difficult to address until 
now. In other words, it might allow a recapitulation of features of a 
prior placental phenotype after a baby is born. In our work, iPSC are 
routinely established by either retroviral or lentiviral transduction 
of reprogramming factors into somatic cells. However, as contin-
ued expression of the transgenes may interfere with downstream 
differentiation processes, alternative methods have been used to 
generate integration-free iPSC. Here we have developed a dozen 
lines of human iPSC from mesenchyme outgrowths of umbili-
cal cords collected at birth either by integrating virus carrying 
tetracycline-inducible lentiviral vectors or by an episomal plasmid-
based approach initially developed in the Yamanaka’s laboratory 
to establish integration-free iPSC. Four iPSC lines were established 
from umbilical cord mesenchyme infected with virus carrying the 
OCT4/SOX2/KLF4/cMYC/NANOG/LIN28 reprogramming genes at 
~0.1% efficiency. Eight other primary cultures were transfected 
with episomal plasmids, which reprogrammed cells with about 
one-tenth the efficiency of retroviruses. Three of the former and 
one of the latter cell lines were tested for differentiation towards 
trophoblast in response to addition of BMP4 and the activin A/
FGF inhibitors. The cell lines produced CG, P4, and PGF, indicators 
of advanced trophoblast sub-lineages, as efficiently as H1 and H9 
hESC, with no evidence for generation of mesoendoderm deriva-
tives. Our data demonstrate that iPSC derived from umbilical cords 
can be converted efficiently and unidirectionally to trophoblast. 
This approach will allow us to examine features of sub-lineage dif-
ferentiation, including invasiveness, hormone production, oxygen 
sensitivity, and response to various stressors implicated in placental 
diseases such as preeclampsia.
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APPLICATION OF DRUG-CONTROLLABLE GENETIC 
SWITCH FOR GENERATION OF HUMAN IPS CELLS .
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Human induced pluripotent stem cells (iPS) are generated by 
reprogramming of somatic cells through enforced expression 
of embryonic transcription factors. However, clinical applica-
tions require that expression of introduced transgenes must be 
permanently switched off in the iPS cells and obtained differenti-
ated progenies. Here, we took advantage of epigenetic switch 
that relies on doxycycline(dox)-controllable binding of tTRKRAB 
transrepressor to tetO element. In the presence of dox tTRKRAB 
is sequestrated from tetO allowing for transgenes expression. In 
contrary, dox removal allows for tTRKRAB binding to tetO that 
results in tight transcriptional repression of proximal promoter 
through heterochromatin formation. In order to apply this system 
for reprogramming, the tetO element was inserted into pSTEMCCA 
lentiviral vector carrying OCT4, SOX2, KLF4 and cMYC under control 
of EF-1alpha promoter. Co-transduction of human skin fibroblasts 
with obtained pSTEMCCA-tet and pLV-HK carrying tTRKRAB cDNA 
followed by culture in presence of doxycycline allowed for expres-
sion of reprogramming factors and thus efficient generation of hu-
man iPS clones. Obtained clones were picked and further cultured 

in the absence of dox. Tight repression of introduced transgenes in 
all human iPS clones was analysed by RT-qPCR and confirmed full 
functionality of our system. Pluripotent phenotype of iPS cells was 
revealed by analysis of endogenous embryonic genes expression 
using RT-PCR and cell surface protein markers by immunofluores-
cence. tTRKRAB-mediated epigenetic repression persisted through 
prolonged culture of obtained iPS cell lines. Importantly, expression 
of introduced transgenes remained undetectable after differentia-
tion into embryonic bodies. Our results confirm that our epigenetic 
switch effectively prohibits re-expression of embryonic transgenes 
in human iPS cells and their differentiated progenies paving the 
way for their applications in various fields of regenerative medicine, 
disease modelling and drug discovery.

Poster Board Number: T-3227

PERICELLULAR MATRIX OF DECIDUA-DERIVED 
MESENCHYMAL CELLS IS A VERSATILE HUMAN 
SUBSTRATE FOR BOTH FEEDER-CELL-FREE 
GENERATION AND LONG-TERM MAINTENANCE OF 
HUMAN-INDUCED PLURIPOTENT STEM CELLS
Fukusumi, Hayato1, Shofuda, Tomoko2, Kanematsu, Daisuke1, 
Yamamoto, Atsuyo2, Suemizu, Hiroshi3, Nakamura, Masato4, 
Yamasaki, Mami5, Sasai, Yoshiki6, Kanemura, Yonehiro1

1Division of Regenerative Medicine, Institute for Clinical Research, Osaka 
National Hospital, National Hospital Organization, Osaka, Japan, 2Division 
of Stem Cell Research, Institute for Clinical Research, Osaka National 
Hospital, National Hospital Organization, Osaka, Japan, 3Central Institute 
for Experimental Animals, Kawasaki, Japan, 4Department of Pathology and 
Regenerative Medicine, Tokai University School of Medicine, Isehara, Japan, 
5Division of Molecular Medicine, Institute for Clinical Research, Osaka National 
Hospital, National Hospital Organization, Osaka, Japan, 6Organogenesis and 
Neurogenesis Group, Center for Developmental Biology, RIKEN, Kobe, Japan

Human-induced pluripotent stem cells (hiPSCs) have been 
generated from various somatic cells by inducing defined sets of 
transcription factors, and the properties of these hiPSCs are similar 
to those of human embryonic stem cells (hESCs). Generally, the use 
of hiPSCs should make great contributions to the field of regenera-
tive medicine and to our understanding of the molecular patho-
genesis underlying many intractable diseases. The clinical promise 
of cell-based therapies using hiPSCs has driven an intense search 
for ideal cell sources, reprogramming methods, and cell culture 
systems. However, the details remain to be investigated. hiPSCs/
hESCs are generated and maintained on living feeder cells, such as 
mouse embryonic fibroblasts or SNL cells, or on feeder-free culture 
substrates with Matrigel, fibronectin, vitronectin, or human recom-
binant laminin-511. Clinical applications require quality-controlled 
xenobiotic-free culture systems to minimize health risks from 
animal-derived pathogens and immunogens. Therefore, the use 
of human-derived primary living cells, such as human fibroblasts 
or amnion-derived cells, is a hopeful approach, although there are 
difficulties to overcome. Previously, we reported that the pericel-
lular matrix of decidua-derived mesenchymal cells (PCM-DM) is 
an ideal human-derived material for maintaining hiPSCs/hESCs. 
The activity of PCM-DM in maintenance of hiPSCs/hESCs is similar 
to that of Matrigel and the preparation of a PCM-DM is easy and 
reproducible, as decidua-derived mesenchymal cells (DMCs) can be 
prepared and expanded in large quantities. Moreover, we reported 
success generating hiPSCs from DMCs on PCM-DM via the retroviral 
transduction of four factors: OCT4, SOX2, KLF4, and c-MYC. The 
established hiPSCs had stable cellular properties, such as alkaline 
phosphatase (ALP) activity, hESC-specific genes and surface mark-
ers, and differentiation ability in vitro and in vivo for long culture 
periods, when early and later passages were compared. This study 
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conducted a global gene expression analysis of hiPSCs cultured 
on PCM-DM at early and later passages in order to estimate their 
cellular properties in detail. We found that the expression levels of 
GDF3, FGF4, UTF1, and XIST varied with culture time, although the 
expression of these genes did not affect pluripotency. Moreover, 
cluster analysis showed that the differences in gene expression 
patterns between clones were less than those between early and 
later passages for each clone, and established hiPSCs tended to 
resemble control hiPSCs and hESCs cultured on feeder cells in 
terms of gene expression patterns. We also confirmed copy number 
variation (CNV) at early and later passages. There was no correlation 
between CNV and gene expression patterns, although some CNV 
involved genes that are often reported in hiPSCs/ hESCs cultured 
for long periods. These findings suggest that PCM-DM is a practical, 
human-derived substrate that can be used not only for the stable 
maintenance of hiPSCs, but also for their generation.

Poster Board Number: T-3228

VALIDATION OF In vItro METHODS FOR 
DETECTION OF RESIDUAL UNDIFFERENTIATED 
CELLS IN RETINAL PIGMENT EPITHELIAL CELLS 
DERIVED FROM HUMAN INDUCED PLURIPOTENT 
STEM CELLS
Kuroda, Takuya1, Yasuda, Satoshi2, Kusakawa, Shinji1, Suzuki, 
Kazuhiro2, Kawamata, Shin1, Sato, Yoji2

1Foundation for Biomedical Research and Innovation, Kobe, Japan, 2Division 
of Cellular and Gene Therapy Products, National Institute of Health Sciences, 
Tokyo, Japan

Human pluripotent stem cells (hPSCs) have the ability to differ-
entiate into a variety of cells and to self-renew in vitro. Because of 
these two characteristics, it has been expected that they would 
provide new regenerative medicine/cell therapy. Recently, it has 
been getting big attention that clinical trials have been conducted 
with retinal pigment epithelial (RPE) cells derived from human 
embryonic stem cells (hESCs) to treat patients with dry age-related 
macular degeneration and Stargardt’s macular dystrophy in the US. 
For the clinical use of products derived from hPSCs, it is essential to 
improve both the efficacy and safety of the final product. In order 
to develop safe hPSC-based treatments, the hurdle of tumorige-
nicity arising from undifferentiated cells must be overcome. To 
address the issue of tumorigenicity, some recent publications have 
advocated the development of protocols for the derivation of hPSC 
and have outlined methods for the elimination of residual hPSCs. 
However, to date, there are no capable methods for detection of a 
small number of residual undifferentiated cells. To locate residual 
undifferentiated cells, in vivo teratoma formation assays have been 
performed with immunodeficient animals, but more than several 
hundred cells are necessary for human pluripotent stem cells to 
form a tumor in immunocompromised mice. Therefore, highly sen-
sitive tumorigenicity assays and their standardization are necessary 
for detecting a small population of residual undifferentiated cells 
in products derived from hPSCs. To solve this issue, we evaluated 
three methods for detection of residual undifferentiated human 
induced pluripotent stem cells (hiPSCs) in hiPSCs-derived RPE cells: 
soft agar colony formation assay, flow cytometry and qRT-PCR. 
These assays were used on cell mixtures that contained defined 
numbers of undifferentiated hiPSCs in primary RPE cells. Although 
the soft agar colony formation assay unsuitable for detecting 
residual undifferentiated hiPSCs, the flow cytometry assay using 
anti-TRA-1-60 antibody detected 0.1% undifferentiated hiPSCs that 
were spiked in primary RPE cells. Moreover, qRT-PCR with a specific 
probe and primers targeting Lin28 transcripts can detect at least 
0.01% contamination of residual undifferentiated hiPSCs in primary 

RPE cells. Based on these results, we examined whether qRT-PCR for 
Lin28 was applicable in the detection of residual undifferentiated 
cells in differentiated RPE cells from hiPSCs. As a result, RT-PCR us-
ing probes and primers targeting Lin28 transcripts can detect levels 
as low as 0.002% residual undifferentiated cells in hiPSC-derived 
RPE cells, namely, that a single hiPSC in 50,000 RPE cells is detect-
able. We expect our findings to contribute to the process of valida-
tion and quality control of hiPSCs-based cell therapy products and 
to promote the application of regenerative medicine in the treat-
ment of a wide variety of diseases in the near future.

Poster Board Number: T-3229

GENERATION OF INTEGRATION-FREE HUMAN 
DENTAL-PULP-DERIVED IPS CELLS FROM HLA-
HOMOZYGOUS DONORS USING SENDAI VIRUS 
RNA VECTORS .
Fusaki, Noemi1, Ban, Hiroshi1, Hada, Masataka2, Iida, Akihiro1, 
Hasegawa, Mamoru1, Kunisada, Takahiro2, Tezuka, Ken-ichi2

1Cell Engineering, DNAVEC Corporation, Tsukuba, Ibaraki, Japan, 2Tissue and 
Organ Development, Gifu University Graduate School of Medicine, Gifu, Japan

[Abstract] Efficient and integration-free methods to generate hu-
man iPS cells are desirable for the future application of regenerative 
medicine with decreasing the risk of tumorigenesis. Here we show 
that Sendai virus (SeV) vectors, non-integrating and cytoplasmic-
replicating RNA virus vectors, efficiently generated integration-free 
human dental-pulp-derived iPS cells (DP-iPSCs). We have estab-
lished multiple DP-iPSC lines from two putative human leukocyte 
antigen (HLA)-homozygous donor cells (DP-74 and DP-94) that 
match ~20% of the Japanese population at major HLA loci. We used 
SeV vectors carrying four reprogramming factors independently, 
OCT3/4, SOX2, KLF4 and c-MYC/L-MYC, or two sets of three-in-one 
vector in different order of OCT3/4, SOX2 and KLF4 genes (KOS 
or OSK), with or without MYC. The highest induction efficiency 
was achieved when using three-in-one vector (KOS) with c-MYC. 
However, the phenotypes of obtained iPS colonies were similar: 
all the colonies tested were transgene-free and showed human ES 
markers and pluripotency. We conclude that SeV vectors may pro-
vide human iPSCs suitable for autologous and allologous stem-cell 
therapy in the future. [Grant acknowledgement] This work was in 
part supported by JST, PRESTO.

Poster Board Number: T-3230

NOVEL REAL-TIME PCR-BASED DNA DAMAGE 
QUANTIFICATION METHOD REVEALS HUMAN 
PLURIPOTENT STEM CELLS TO BE SELECTIVELY 
PROTECTED AGAINST ROS-INDUCED DNA 
DAMAGE
Lehle, Simon, Schulze-Osthoff, Klaus, Rothfuss, Oliver
Interfaculty Institute of Biochemistry, Tuebingen, Germany

In this study, we present a method for real-time PCR-based qua-
nitification of DNA damage in human stem cells (long-run DNA 
damage quanitification, LORD-Q). The LORD-Q method enables 
highly accurate, time-saving, non-radioactive, high througput DNA 
damage determination. Human induced pluripotent stem cells 
(hiPS cells) represent a promising tool for regenerative medicine, 
circumventing embryonic stem (ES) cell research-associated ethi-
cal issues and ES cell-mediated xenograft complications. Tissues 
derived from patient-specific iPS cells open up new avenues for the 
development of therapies for various diseases and provide a valu-
able tool for use in embryo-toxicity assays. Pluripotent stem cells 
have been described to be highly vulnerable to DNA damaging 
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agents, such as ionizing radiation (IR) or alkylating chemicals. Ap-
plying the LORD-Q method, we demonstrate that human iPS cells 
are selectively less vulnerable to DNA damaging agents or radiation 
compared to their parental somatic cells. At sublethal dosages, hiPS 
cells exhibit a higher repair capacity of genomic and mitochondrial 
DNA damage than human fibroblasts. Furthermore, iPS cells are re-
sistant to high dosages of UV radiation and reactive oxygen species. 
In contrast, treatment with low dosage double-strand break-in-
ducing agents lead to substantial DNA damage initiated apoptosis. 
Taken together, we demonstrate that our newly developed method 
is a sensitive tool to monitor DNA damage repair kinetics. We found 
that hiPS cells are protected against high dosages of ROS and UV 
radiation, but are vulnerable to DNA double-strand break-inducing 
agents. In addition, LORD-Q allows to discriminate between DNA 
damage and other cytotoxic effects caused by harmful agents 
or radiation. Future applications of this method may reveal the 
mechanisms protecting or sensitizing stem cell DNA, respectively.

Poster Board Number: T-3231

THE ORIGIN OF SOMATIC MUTATIONS IN HUMAN 
INDUCED PLURIPOTENT STEM CELLS
Gore, Athurva J .1, Young, Jessica2, Li, Zhe3, Fung, Ho-Lim1, 
Goldstein, Lawrence S.B.2, Zhang, Kun1

1Bioengineering, University of California - San Diego, La Jolla, CA, USA, 2Cellular 
and Molecular Medicine, University of California - San Diego, La Jolla, CA, USA, 
3Biological Sciences, University of California - San Diego, La Jolla, CA, USA

Defined transcription factors can induce epigenetic reprogram-
ming of adult mammalian cells into induced pluripotent stem cells 
(iPSCs). Recent studies have revealed that iPSC lines acquire fixed 
point mutations enriched in cancer-related genes immediately af-
ter the process of reprogramming. However, the source of these re-
programming-associated mutations remains unclear. It is unknown 
if many reprogramming-associated mutations occur during the 
reprogramming process or are inherited from rare mutations in the 
progenitor cell population. Here we characterize in detail the origin 
of reprogramming-associated mutations using novel sequencing 
techniques. We demonstrate that the iPSC and embryonic stem cell 
(ESC) genomes are relatively stable and uniform at the point muta-
tion level during short-term culture, and that subcloning does not 
inherently introduce mutations. We also demonstrate a novel analy-
sis technique that allows enhanced high-throughput detection of 
low-level progenitor cell mutations that have become fixed in iPSC 
lines. With these results, we are able to separate an elevated muta-
tion rate during reprogramming from inheritance of rare progenitor 
mutations. Our findings will lead to a greater understanding of the 
origin of reprogramming-associated point mutations, and will aid 
in the development of safe iPSCs for clinical use.

Poster Board Number: T-3232

SITE SPECIFIC GENOME EDITING OF HUMAN 
INDUCED PLURIPOTENT STEM CELLS BY PNA
Li, Hongmei1, Fujimoto, Naoko1, Sasakawa, Noriko1, Shigi, Narumi2, 
Komiyama, Makoto2, Hotta, Akitsu1, Yamanaka, Shinya1

1Department of Reprogramming Science, Center for iPS cell Research and 
Application, Kyoto University, Kyoto, Japan, 2Research Center for Advanced 
Science and Technology, University of Tokyo, Tyoko, Japan

Targeted genome editing of human induced pluripotent stem cells 
(iPSCs) is a useful tool in utilizing the potential of iPSC technology. 
Nuclease based genome editing technologies, such as Zinc-finger 
Nucleases (ZFNs) or TAL Effector Nucleases (TALENs), are dem-
onstrated to be effective and efficient in human iPSCs. However, 
complexity of the enzyme design and high production cost hinder 

the routine use of these technologies. Here, we utilize an artificial 
DNA to define a digestion site to engineer a specific locus of the 
genome in human iPSCs. In this system, peptide nucleic acid (PNA) 
is used to invade into the target sequence of double strand DNA 
for exposing single-strand DNA (ssDNA) regions in both sides. 
Exposed ssDNA regions are digested by a ssDNA specific nuclease 
or chemical ssDNA cutter Ce(IV)/EDTA complex to induce double 
strand break (DSB). We confirmed the activity and specificity of this 
system by digesting a plasmid DNA in vitro. Next, we optimized the 
transfection condition of Cy3-labbeled PNA molecules in human 
iPSCs by electroporation. PNAs were efficiently introduced into 
nuclei assessed by confocal microscopy. No severe cytotoxicity of 
Ce(IV)/EDTA complex was observed under working concentrations. 
Currently, we have been investigating the digestion activity and 
specificity of the system using the extracted genomic DNA. We 
expect this system might offer an alternative tool for editing hu-
man genome of stem cells, such as introducing a point mutation or 
facilitating homologous recombination.

Poster Board Number: T-3233

In vItro NEPHROGENESIS OF HUMAN INDUCED 
PLURIPOTENT STEM CELLS
Hariharan, Krithika1, Stachelscheid, Harald1, Stamm, Christof2, 
Reinke, Petra1, Kurtz, Andreas1

1Berlin-Brandenburg Centre for Regenerative Therapies, Berlin, Germany, 2DHZB, 
Berlin-Brandenburg Centre for Regenerative Therapies, Berlin, Germany

In vitro differentiationof human induced pluripotent stem cells 
(hiPSC) towards the renal lineage might require careful direction 
by providing cues in the culture medium for the activation of tran-
scription factors related to the development of the nephros.The se-
lection of these factors is provided by the current knowledge of or-
ganogenesis of the kidney. Attempts to induce mouse pluripotent 
stem cells to mature kidney cell types by applying growth factors 
like BMP, activin A or retinoic acid have been partially successful in 
deriving cells of the renal lineage, but their specific developmental 
identity with respect to nephrogenesis could not be deduced . Also, 
in vitro organ cultures from embryonic rudiments have demon-
strated the necessity of multiple signals from the environment, 
usually accomplished only by usage of conditioned media from 
ureteric bud or metanephric mesenchyme cultures or by direct 
co-cultures. Thus, the exact combination and timely order of many 
morphogens and extracellular matrix components to direct renal 
differentiation in vitro has to be determined. The aim of our study 
is to screen growth factors and matrix signals to develop a renal 
differentiation protocol. Our methodology utilizes high content 
screening (HCS) to examine the effect of different concentrations, 
combinations and sequential addition of molecular environments 
on iPSC differentiation.As a tool for screening, we generated a 
hiPSC line that is stably transfected with a transposon containing 
an eGFP gene driven by the brachyury promoter as an indicator 
for the mesodermal differentiation and a histone (H2B)-mCherry 
marker that is utilized in image analysis for cell identification. Using 
this approach, we successfully identified conditions for the deriva-
tion of mesodermal cells that are positive for markers typical for 
intermediate mesoderm. Screens for further differentiation of these 
intermediate mesoderm cells along the renal lineage to generate 
cells that can be used for in vitro applications like drug screening or 
cell based therapies will be presented.
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MODELLING NEUROGENESIS IMPAIRMENT IN 
DOWN SYNDROME DISEASE USING INDUCED 
PLURIPOTENT STEM CELLS DERIVED FROM 
HUMAN MONOZYGOTIC TWINS DISCORDANT FOR 
TRISOMY 21
Hibaoui, Youssef1, Grad, Iwona1, Sailani, Mohammad Reza2, 
Letourneau, Audrey2, Dahoun, Sophie2, Gimelli, Stefania2, Pelte, 
Marie-Francoise3, Béna, Frédérique2, Antonarakis, Stylianos E.2, Feki, 
Anis4

1Stem Cell Research Laboratory, Department of Obstetrics and Gynecology, 
Geneva University Hospitals, Geneva, Switzerland, 2Department of Genetic 
Medicine and Development, University of Geneva Medical School and Geneva 
University Hospitals, Geneva, Switzerland, 3Department of Pathology and 
Immunology, Faculty of Medicine, University of Geneva, Geneva, Switzerland, 
4Service de gynécologie obstétrique, HFR Fribourg - Hôpital cantonal, Fribourg, 
Switzerland

Down syndrome (DS), caused by a trisomy of chromosome 21, is 
the most common chromosomal disorder, having an incidence of 1 
in 800 live births. It results in varying degree of physical and mental 
retardation. At present, even though a few genes and anomalies 
are known, the pathogenic mechanisms underlying the abnormali-
ties remain obscure. The defects described in DS are thought to 
be closely associated with a group of genes mapped to a specific 
region of human chromosome 21q22 called Down syndrome criti-
cal region (DSCR). Here, we report the generation and the charac-
terization of induced pluripotent stem cells (iPSCs) from fibroblasts 
obtained from human monozygotic twins discordant for trisomy 
21: Twin-N-iPSCs for the normal and Twin-DS-iPSCs for the DS-
affected iPSCs. To document their development potential in vivo, 
iPS cells were injected intramuscularly into immunodeficient SCID 
mice. In vitro, iPS cell lines were also characterized to confirm their 
potential to differentiate into neural progenitor cells (NPCs, day 21 
of neuronal differentiation) and mature neurons (day 40 of neuro-
nal differentiation). The derived iPSCs were evaluated to confirm 
the disease-specific genotype of their parental somatic cells. As re-
vealed by karyotype and high-resolution array-based comparative 
genomic hybridization (aCGH) analysis, contrary to Twin-N-iPSCs, 
Twin-DS-iPSCs showed the characteristic trisomy 21. Neuronal 
differentiation of Twin-DS-iPSCs in vivo revealed an abnormal 
teratoma formation in NOD-SCID mice. Moreover, in vitro, Twin-DS-
iPSC-derived neurospheres showed a reduced number of NPCs by 
comparison with the normal ones. This effect was associated with 
a decrease of cell proliferation and an increase of cell death. When 
NPCs were further induced to maturate into neurons, we found 
structural changes in the architecture and density of neurons, glial 
cells and oligodendrocytes populations together with alterations in 
the expression of genes involved in lineage specification in neuro-
genesis and brain development. Furthermore, we provided new in-
sights into the molecular mechanisms underlying these defects. In 
conclusion, these findings establish iPSCs generated from human 
monozygotic twins discordant for trisomy 21 as a unique model to 
recapitulate DS phenotype in vitro, study the detailed mechanisms 
involved in the pathogenesis of DS and design new therapies.

Poster Board Number: T-3235

GENERATION AND CHARACTERIZATION OF 
RETINAL PIGMENT EPITHELIAL (RPE) CELLS 
DERIVED FROM HUMAN EMBRYONIC STEM (ES) 
AND INDUCED PLURIPOTENT STEM (IPS) CELLS 
WITH DIFFERENT AGE-RELATED MACULAR 
DEGENERATION (AMD) RISK ALLELES
Hashimoto, Takao, Hu, Jane, Xie, Bin-Bin, Zhang, Xiangmei, 
Nusinowitz, Steven, Bok, Dean, Yang, Xian-Jie
Ophthalmology, Jules Stein Eye Inst Univ of California Los Angeles, Los Angeles, 
CA, USA

Age-related macular degeneration (AMD) is the leading cause of 
severe vision loss in industrialized nations. The dry form of AMD 
involves initial damage of the retinal pigment epithelial (RPE) cells, 
followed by the irreversible loss of retinal photoreceptor cells. 
Among the multiple genetic loci that have been reported to as-
sociate with AMD, certain haplotypes in the complement factor H 
(CFH) gene have been implicated in a significant increased risk for 
dry AMD. To investigate the disease mechanisms of AMD and to es-
tablish in vitro models for this disease, we have generated induced 
pluripotent stem (iPS) cells from human subjects with different CFH 
haplotypes. Primary skin fibroblasts obtained from healthy volun-
teers and AMD patients and fetal RPE cells were transduced with 
lentiviral vectors expressing the Yamanaka reprogramming factors. 
The resulting iPS cells were further passaged and characterized 
using stem cell markers. These iPS cells and human H9 embryonic 
stem (ES) cells as a control were differentiated in bFGF-free ES cell 
medium to obtain RPE cells. Molecular analysis of RPE specific gene 
expression and RPE functional assays including the visual cycle and 
phagocytosis were performed. The human ES and iPS cell-derived 
RPE cells with different genetic backgrounds showed variations in 
gene expression and functional characteristics. These results sug-
gest that human ES and iPS cell-derived RPE may serve as useful 
models to study AMD and repair damaged retina in patients.

Poster Board Number: T-3236

COMPARATIVE DEVELOPMENTAL GENOMICS OF 
THE LIVER IN HUMANS AND CHIMPANZEES
Gallego Romero, Irene1, Friedrich Ben-Nun, Inbar2, Montague, 
Susanne C.2, Peterson, Suzanne E.2, Touboul, Thomas2, Pavlovic, 
Bryan J.1, Loring, Jeanne F.2, Laurent, Louise C.2, Gilad, Yoav1

1Department of Human Genetics, University of Chicago, Chicago, IL, USA, 
2Center for Regenerative Medicine, Department of Chemical Physiology, The 
Scripps Research Institute, La Jolla, CA, USA

Induced pluripotent stem cells (iPSCs) are potentially power-
ful tools for comparative studies on cellular differentiation and 
development. We have successfully generated a panel of iPSC lines 
from healthy humans and chimpanzees using retroviral transfec-
tion with hOCT4/POU5F1, hSOX2, hKLF4, hMYCL1 and hNANOG. 
We have confirmed that these human and chimpanzee iPSC lines, 
which express pluripotency-associated markers, can differentiate 
into all germline tissue layers in embryoid body formation assays. 
Previous work has indicated that gene expression patterns in the 
livers of these two species differ as a consequence of evolutionary 
pressures following the chimpanzee-human split. We have there-
fore employed staged protocols to differentiate the human and 
chimpanzee iPSCs into hepatocyte-like cells, and have quantified 
gene expression differences during this differentiation time course. 
Our approach, which combines the developmental potential and 
flexibility of iPSCs with evolutionary biology, has generated an 
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unprecedented resource with which to carry out comparative 
developmental assays in humans and other species.

Poster Board Number: T-3237

ALS-RELATED GENE EXPRESSION CHANGES IN 
DEFINED POPULATIONS OF HUMAN IPS-DERIVED 
MOTOR NEURONS
Henderson, Christopher E .1, Oakley, Derek H.2, Amoroso, 
Mackenzie W.2, Croft, Gist F.2, Garcia-Diaz, Alejandro2, Wichterle, 
Hynek3

1Dept. Rehabilitation and Regenerative Medicine, Columbia Stem Cell Initiative 
(CSCI), New York, NY, USA, 2Columbia University, Project A.L.S. Laboratory for 
Stem Cell Research, New York, NY, USA, 3Depts. Pathology, Neurology and 
Neuroscience, Columbia Stem Cell Initiative (CSCI), New York, NY, USA

Amyotrophic lateral sclerosis (ALS) is a uniformly fatal disease of 
adults characterized by degeneration and death of motor neurons 
in the spinal cord. The motor neurons most severely affected are 
those that innervate the distal limb muscles, which derive during 
embryogenesis from the lateral motor column (LMC) at brachial 
and lumbar levels. There is much data to suggest that motor neu-
ron degeneration in ALS results in part from a toxic cellular environ-
ment. Nevertheless, there is clear evidence in mouse models for 
determinants of disease onset that are motor neuron-intrinsic. We 
are using expression data from human motor neurons in vitro and 
in vivo to identify gene expression differences between ALS and 
controls, focusing on the vulnerable limb-innervating populations. 
Cultures of motor neurons from human ESC/iPSC lines typically 
contain a majority of other cell types, a serious confound for gene 
expression studies. The only protocols for human motor neuron 
purification to date involve stable Hb9::GFP reporters, which 
are not feasible to generate for large collections of iPS lines. We 
therefore developed a method for motor neuron enrichment that 
is applicable to any hiPSC line. Following infection with a lentiviral 
vector expressing Hb9::RFP (a gift from C. Marchetto and F. Gage), 
mixed cultures were allowed to mature and then FACS sorted. The 
resulting populations contained ~70% of neurons positive for the 
marker ISL1. Enriched motor neurons from 4 ALS lines with SOD1 
mutations and 2 controls were profiled on Affymetrix microarrays. 
These motor neurons were immature and had not been exposed 
to ALS-related stressors so, as expected, many genes showed little 
change. However, a subset of genes showed strong differences in 
expression levels between ALS and controls. Many of these genes 
are related to ALS-relevant properties such as hyperexcitability, 
excitotoxicity and specificity for limb innervation. This suggests 
that motor neuron-intrinsic differences related to ALS appear early 
during maturation and therefore may be accessible to study in 
culture. In order to study the influence of these and other pathways 
on ALS-related phenotypes in culture, it will likely be necessary to 
focus on the most vulnerable, limb-innervating, motor neurons. 
Using the Hox cofactor FoxP1 as a marker for LMC motor neurons 
we have developed a protocol for enrichment of such cells using 
early neuralization and modulation of hedgehog signaling. This 
combination of small molecules generates cultures containing up 
to 50% of human motor neurons in only 3 weeks. Of these, >70% 
were limb-innervating motor neurons of the LMCm division, which 
innervates flexor muscles of the distal limb. These will be a valuable 
tool for many studies of human motor neuron phenotypes in ALS. 
This work was funded by Project A.L.S., P2ALS, NYSTEM, Helmsley 
Foundation and NINDS (NRSA fellowship to DHO).

Poster Board Number: T-3238

MITOCHONDRIAL DNA PROFILES OF PRIMATE 
SOMATIC AND IPS CELLS .
Cervera Juanes, Rita, Sroijak, Niramai, Sritanaudomchai, Hathaitip, 
Wilhelm, Larry J., Lee, Hyo-sang, Tachibana, Masahito, Ramsey, 
Cathy, Woodward, Joy, Melguizo, Dario, Sparman, Michelle, 
Ramakrishnan, Ranjani, Ferguson, Betsy, Mitalipov, Shoukhrat
Oregon National Primate Research Center, OHSU, Beaverton, OR, USA

Aging and age-related diseases are generally associated with mito-
chondrial dysfunctions. We determined if skin fibroblasts derived 
from adult and aged rhesus macaques accumulate mtDNA muta-
tions. We also studied pluripotent stem cells derived from these 
fibroblasts using induced pluripotent stem (iPS) cell or somatic cell 
nuclear transfer (SCNT) approaches. IVF-derived ESCs isolated from 
the same females that provided their skin cells were used as con-
trols. We utilized a massive parallel mtDNA sequencing approach to 
determine mutations and heteroplasmy. The results demonstrated 
that both ESCs and SCNT-ESCs, representing the germ line (oocyte) 
mtDNA, contain a significant number of heteroplasmic variants 
(852-1685) in addition to the main mtDNA haplotype. However, 
the frequency of these heteroplasmic variants was relatively low 
(4.6-6.5%). As expected, adult skin fibroblasts (somatic mtDNA) 
from the animals that contributed oocytes for ESCs and SCNT-ESCs, 
contained most of these germ line heteroplasmic mtDNA variants. 
However, many of these variants in the somatic lineage changed 
towards homoplasmy and become the main haplotype. We also 
observed several novel heteroplasmic variants that arose in skin 
fibroblasts exclusively, albeit they were present at relatively low 
frequencies (3.4-9.0%). Interestingly, these changes in mtDNA pro-
files were even more dramatic in muscle and bone marrow mtDNA, 
most likely reflecting higher metabolic activity in these tissues. 
Further analysis revealed that many of these somatic homoplas-
mic variants/mutations were distributed among all mitochondrial 
genes and resulted in amino acid changes. As expected, mtDNA 
profiles in iPS cells, in general, reflected heteroplasmy and mutation 
rates present in parental fibroblasts. We also observed some minor 
heteroplasmy differences between fibroblast cultures and their iPS 
cell counterparts, most likely reflecting mtDNA segregation and 
clonal origin of the latter. In vitro differentiation assays demonstrat-
ed compromised ability of some iPS cells to generate cardiomyo-
cytes, as compared to their matched SCNT-ESCs. Collectively our 
results suggest that the germ line mtDNA comprises a wide range 
of heteroplasmic variants, but at low levels. During development 
and aging, the frequency of these variants appears to increase in 
the somatic lineage reaching homoplasmic levels. We also show 
that iPS cells mirror the variants present in their parental fibroblasts, 
while SCNT-ESCs regain germ line mtDNA. Since accumulation of 
mtDNA mutations may significantly compromise the differentiation 
ability of iPS cells, their potential in modeling human diseases and 
cell replacement therapies should be carefully considered.
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ASSESSMENT OF AN IMAGING PROTOCOL FOR 
THE REAL TIME SELECTION OF HUMAN INDUCED 
PLURIPOTENT STEM CELL COLONIES USING LIVE 
CELL MICROSCOPY AND IMAGE RECOGNITION 
SOFTWARE
Hendriks, William T .1, Alworth, Samuel V.2, Wadadekar, Trupti2, 
Brickler, Thomas R.3, Nakada, Chieko4, Daheron, Laurence3, Kiyota, 
Yasojiro4, Lee, James S.J.2, Rubin, Lee L.1, Cowan, Chad A.1
1Stem Cell and Regenerative Biology, Harvard University, Cambridge, MA, USA, 
2DRVision Technologies LLC, Bellevue, WA, USA, 3Harvard Stem Cell Institute, 
Harvard University, Cambridge, MA, USA, 4Nikon Corporation, Yokohama, 
Japan

The ability to reprogram somatic cells to an embryonic stem cell-
like state has had landmark impact on basic biological research, 
drug screening, and drug discovery. However, induced pluripotent 
stem (iPS) cell colony selection remains technically challenging, 
while characterization of pluripotency is costly and time consum-
ing. Tools that can reliably select fully reprogrammed iPS colonies 
in real time would be extremely useful to standardize selection, 
and drive down costs through the selection and expansion of fewer 
colonies. In addition, it is desirable that such a tool could work us-
ing only brightfield imaging as not all reprogramming technologies 
make use of reporter genes and thus can generate fluorescence 
images. Previously, we have created a custom image recognition 
analytic using CL-Quant (Nikon Corporation, Yokohama) for the 
classification of human iPS colonies in fibroblasts undergoing 
reprogramming using Klf4, Oct3/4, Sox2 and c-Myc, and achieved a 
classification accuracy of 99.83% (just 7 errors from 4077 colonies) 
using only the phase contrast images without fluorescence infor-
mation. In this study, we have acquired 9 time-lapse, 20 x 20 com-
posite image sequences of the complete 10cm dish at 2x and 4x 
magnifications. These image sequences show the reprogramming 
of Spinal Muscular Atrophy (SMA) fibroblast lines imaged at 6 hour 
intervals for four weeks using a cell culture observation system, 
BioStation CT (Nikon Corporation, Yokohama). To assess CL-Quant 
classification performance, iPS-like colonies are selected manually 
at four weeks post transduction on the basis of their morphologi-
cal appearance and viral-GFP silencing. We assess 1) the best time 
point for CL-Quant selection using single time point metrics, 2) the 
improvement (if any) in selection accuracy from using temporal 
metrics characterizing the colonies over time from their earliest for-
mation events, and 3) the most useful temporal metrics for colony 
selection and illustrate their time courses using data and images. 
Our hypothesis is that incorporating temporal metrics can improve 
the performance over single point metrics alone in selection of fully 
reprogrammed iPS colonies. In conclusion, we present an optimal 
imaging protocol for the real time selection of iPS colonies.

Poster Board Number: T-3240

DERIVATION OF MURINE-ES-CELL LIKE IPS CELLS 
IN CANINE UNDER THE EOS REPORTER SYSTEM
Kawaguchi, Takamasa1, Asano, Ryota1, Tsukiyama, Tomoyuki2, 
Minami, Naojiro1, Yamada, Masayasu1, Hatoya, Shingo3, Sugiura, 
Kikuya1, Imai, Hiroshi1

1Laboratory of Reproductive Biology, Graduate School of Agricuture, Kyoto 
University, Kyoto, Japan, 2Laboratory for Pluripotent Stem Cell Studies, RIKEN 
Center for Developmental Biology, Kobe, Japan, 3Department of Advanced 
Pathobiology, Graduate School of Life and Enviromental Sciences, Osaka 
Prefecture University, Osaka, Japan

Somatic cells can be reprogrammed into induced pluripotent 
stem cells (iPSC) by ectopic expressions of 4 transcriptional factors 

(Oct3/4, Sox2, Klf4, c-Myc). It has been difficult to establish iPSC 
lines in various species other than mice and human. In canine, iPSC 
lines have been reported and expected to provide for the use of 
regenelative medicine and of disease-model animals. Canine iPSC 
lines in the previous reports are similar to human embryonic stem 
cells (ESC) and have a limited pluripotency. In this experiment, EOS-
GFP system, which is controled by Oct3/4 enhancer and early trans-
posone promoter specifically expressed in early mouse embryos, 
has been used to select iPSC cell lines with more undifferentiated 
state like murine-ESC. Canine fetal fibroblasts were transfected 
with Oct3/4, Sox2, Klf4 and c-Myc genes by retrovirus vectors, and 
were also transfected with EOS-GFP reporter by lentivirus vector. 
Two weeks after infection, GFP-expressing colonies were obtained, 
picked up by tripsinaization and then re-seeded onto freshly pre-
pared feeder layers. Resultant canine iPSC-like colonies had round 
and compact mophology with the expression of EOS-GFP. Canine 
iPSC expressed pluripotency-related genes and had alkaline phos-
phatase (AP) activity, and differentiated to all three germ layers in 
vitro. ciPSC easily differenciated by the treatment with JAK inhibitor, 
which inhibits LIF/STAT signaling. These results suggest that the 
establised canine iPSC lines have similar characteristics to those 
of murine ESC regarding morpholorgy, gene expressions, embryo 
body formation and the dependency on LIF/STAT signaling.

Poster Board Number: T-3241

DNA METHYLATION ANALYSIS OF MOUSE 
INDUCED PLURIPOTENT STEM CELLS USING 
BISULPHATE TREATED WHOLE-GENOME 
SEQUENCING .
Lee, Dong Sung
Biomedical science, Seoul national university, Seoul, Korea, Republic of

iPS cells have several advantages for stem cell research and 
regenerative medicine including a potentially limitless supply of 
patient-matched cells for cell-based therapies without the require-
ment for human embryonic donor tissue. iPS cells may be used for 
therapeutics, in vitro modelling of human complex diseases, and 
drug development. Somatic cell reprogramming involves epigen-
etic remodelling of chromatin architecture including methylation, 
conferring iPS cells with characteristics similar to embryonic stem 
(ES) cells. However, it remains unknown whether the re-establish-
ment of an ES-cell-like DNA methylation pattern occurs throughout 
the genome, and how the methylation pattern changes during the 
reprogramming process. To address these questions, we utilized a 
secondary inducible reprogramming system developed in mouse 
using piggyBac-mediated transposition of the four reprogramming 
factors[1]. Here we report whole-genome DNA methylation profiles 
at single-base resolution for mouse ES cells, secondary mouse 
embryonic fibroblast (MEF), secondary factor independent iPS cells 
induced from these MEFs, and cells undergoing reprogramming 
at Day 8, using whole genome bisulphite sequencing. Hiseq 2000 
was used for the whole genome sequencing, and Bismark was used 
as an alignment tool. We defined differentially methylated regions 
(DMRs) and partially methylated domains(PMDs) in CpG, CHG, and 
CHH context. iPS cells show significant reprogramming variability, 
including somatic memory and aberrant reprogramming of DNA 
methylation. 1. Woltjen K, Michael IP, Mohseni Pet al. piggyBac 
transposition reprograms fibroblasts to induced pluripotent stem 
cells. Nature. 2009; 458:766-770.
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PROLIFERATION, MORPHOLOGY AND 
UNDIFFERENTIATION OF MURINE IPS CELL IN 
ALGINATE BASE MICROCAPSULE
Horiguchi, Ikki, Chowdhury, Mohammad Mahfuz, Sakai, Yasuyuki
The university of Tokyo, Tokyo, Japan

Scalable culture systems for propagation/differentiation of induced 
pluripotent stem cells (iPSCs) are strongly expected for their uses 
in regenerative medicine or cell-based drug screening. Generally, 
stirred suspension bioreactors are widely used in mass production, 
but their direct use for iPSCs culture and differentiation usually 
results in unignorable cellular damage by shear stress or extensive 
and inhomogeneous cell aggregation that causes uncontrollable 
differentiation. To overcome these problems, some researchers re-
ported the hydrogel-based encapsulation. However, these reports 
are still in a preliminary stage and few reports refer to the biological 
effect of microcapsule to iPSCs differentiation. In previous ISSCR 
meeting, we showed three types of micro (Φ≈ 600 µm) encapsu-
lation system, calcium alginate gel with or without alginate-PLL 
layers, and with or without EDTA treatment (NAKED group, COATED 
group, and HOLLOW group respectively)[1], and that iPSCs leaked 
from the NAKED beads. In this report, we evaluated leakage and 
undifferentiation of iPSCs in hydro-gel based microcapsule. We en-
capsulated mouse iPSCs (iPS-MEF-Ng-20D-17; Riken BRC Cell Bank) 
that have EGFP under the control of Nanog promoter. After 10 days 
culture, DNA amount measurement and RT-PCR were performed. 
As a control, same evaluation was performed in direct suspension 
culture (SUSPENDED group). In the NAKED group, cell leakage was 
observed and we obtained ununiform aggregates (250-900 µm) 
outside and small uniform aggregate (100-300 µm) inside. After 10 
days, cells expanded 3-fold but 30% of cells were leaked from the 
NAKED beads. The large (Φ ≈ 1 mm) NAKED beads could only just 
regulate cell leakage to some extent (10-15% leakage). On the oth-
er hand, that leakage was remarkably suppressed by PLL coating (2-
3% leakage). It showed that NAKED beads are not suitable for mass 
culture and investigating biological effect of microcapsule because 
of the cellular leakage from the capsules, which few reports refer 
to. We obtained 6 times of cells from COATED beads and 9 times of 
cells from HOLLOW beads and SUSPENDED. In COATED beads, cells 
made different size of lens-shape aggregates (300-600 µm). This 
is because cells were surrounded by hydro-gel and couldn’t get 
together. On the other hand, uniform spherical aggregates (400-
550 µm) were observed in HOLLOW beads, because cells could 
move and get together in the HOLLOW beads. On the other hand, 
these experiments showed issue of low expansion for mass culture, 
which is common to microencapsulation. In order to apply micro-
encapsulation for mass culture, it is necessary to modify material or 
encapsulation process, which promote cell growth. In SUSPENSION 
system, cells expanded more quickly than encapsulated systems. 
However, various sizes of aggregates (150-350 µm) and some large 
cell clumps (550-1000 µm), which lost nanog-GFP fluorescence, 
were observed. RT-PCR experiment and nanog-GFP fluorescence 
observation showed that cells kept undifferentiated for 10 days 
in each type of capsules, but decrease of undifferentiation marker 
gene expression was observed in SUSPENDED group. Throughout 
these experiments, we concluded that microencapsulation is better 
to keep undifferentiation than suspension system but expansion 
is not enough for mass culture. Now we are investigating early dif-
ferentiation in microcapsule with a PLL layer.

Poster Board Number: T-3243

CYCLIN D1 GENE EXPRESSION IN MOUSE 
BMMSCS, ESCS AND IPSCS
Liao, Chia-Nan1, Yang, Ting1, Wang, Ting1, Higuchi, Akon2, Ling, 
Qing-Dong3

1Graduate Institute of Systems Biology and Bioinformatics,, National Central 
University, Chungli, Taiwan, 2Department of Chemical & Materials Engineering, 
National Central University, Chungli, Taiwan, 3Cathay Medical Research 
Institute, Cathay General Hospital, New Taipei, Taiwan

Cyclin D1 is one of important molecule involved in alteration of cell 
cycle regulators in normal and cancer cells. Expression of Cyclin D1 
can be attributed to many factors including increased transcription, 
translation, and protein stability. Cyclin D1 plays roles as well as a 
key sensor and integrator of extracellular signals of cells in S to G1 
phase that mediate its function through binding the CDKs for mod-
ulating local chromatin structure of the genes that are functions in 
regulation of cell proliferation and differentiation. Although many 
studies reported that Cyclin D1 is frequently overexpressed in can-
cers, but its expression and biological functions in stem cells are not 
clear. Cell reprogramming can convert somatic cells to ESC-like cells 
that was named “induced pluripotent stem cells (iPSCs)”, by using 
direct transduction of a cocktail composed of only four pluripotent 
transcription factors: Oct4, Sox2, Klf4 and c-Myc. We speculate that 
Cyclin D1 may play novel function in cell reprogramming processes 
and in regulation of cell proliferation and differentiation in stem 
cells. In our study, we performed Cyclin D1 gene expression in 
mouse induced pluripotent stem cells (miPSCs), mouse embryonic 
stem cells (mESCs) and mouse bone marrow-derived mesenchymal 
stromal cells (mBMMSCs) with comparing mouse embryonic fibro-
blasts (MEF) using quantitative reveres transcription polymerase 
chain reaction (qRT-PCR). To compare MEF for Cyclin D1 mRNA 
level, 54% of expression in mBMMSCs and 28% of expression in 
mESCs were accounted respectivly. A significant decreased Cyclin 
D1 mRNA expression was detected in iPSCs. Our results indicated 
an alteration of Cyclin D1 gene expression in different pluripotency 
of stem cells. We hypothesize that Cyclin D1 gene expression would 
be inhibited by novel mechanisms in processes of cell pluripotency 
and reprogramming.

Poster Board Number: T-3244

PROMOTION OF MOUSE IPSC GENERATION BY 
HIGHLY EXPRESSED GENES IN BOTH ESCS AND 
OOCYTES
Iseki, Hiroyoshi, Nakachi, Yutaka, Hishida, Tomoaki, Okuda, 
Akihiko, Okazaki, Yasushi
Research Center for Genomic Medicine, Saitama Medical University, Hidaka, 
Saitama, Japan

Somatic nuclei are reprogrammed by fusion with embryonic stem 
cells (ESCs) and nuclear transfer into an enucleated oocyte, sug-
gesting that ESCs and oocytes contain a factor capable of repro-
gramming somatic cells. In recent works, reprogramming of somat-
ic cells to a pluripotent state was achieved by defined factors which 
are essential to the ESC identity. However, the defined factors-
mediated reprogramming was shown to be lower efficiency and 
slower kinetics than that of the cell fusion- and the nuclear transfer-
mediated reprogramming. In addition, comprehensive analyses 
revealed that induced pluripotent stem cells (iPSCs) generated by 
four transcription factors (4F; Oct3/4, Sox2, Klf4, and c-Myc)-based 
method are very similar but not identical to ESCs. These results 
prompt us to hypothesize that any additional factors are required 
for efficient and proper iPSC generation. Here we demonstrate that 
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mouse iPSC generation is promoted by highly expressed genes in 
both ESCs and oocytes. Using the BioGPS database, we identified 
genes highly expressed in mouse ESCs and oocytes, and cloned 39 
candidate genes into the pMXs retrovirus vector. Mouse iPSCs were 
generated from mouse embryonic fibroblasts (MEFs) containing 
the Nanog-GFP-IRES-Puror reporter by retroviral transduction of 4F 
and an additional gene. We counted the numbers of GFP-positive 
colonies after 12 days transduction, and found that 6 genes could 
promote miPSC generation over six fold compared with the 
control. We next examined whether the gene X, which promotes 
miPSC generation most efficiently and reproducibly among these 
six genes, was associated with 4F. Co-immuneprecipitation assay 
showed that the gene X was associated with Sox2, Klf4, and c-Myc 
but not with Oct3/4, suggesting that the gene X promotes miPSC 
generation through Sox2, Klf4, and c-Myc. These findings propose 
that genes highly expressed in both ESCs and oocytes have iPSC 
generation-promoting potency and provide new insights into the 
mechanisms underlying somatic cell reprogramming.

Poster Board Number: T-3245

A COMPARISON BETWEEN IPSCS AND ESCS 
REVEALS REPROGRAMMING-ASSOCIATED POINT 
MUTATIONS
Abe, Masumi, Sugiura, Mayumi, Kasama, Yasuji, Hoki-Fujimori, 
Yuko, Uda, Masahiro, Nakamura, Miki, Ando, Shunsuke, Sunayama, 
Misato, Araki, Ryoko
National Institute of Radiological Sciences, Chiba, Japan

In order to address the issue of whether iPS cells generation is 
mutagenic, we compared the point mutation profiles between 
iPSCs and ESCs with genome-wide sequencing. To exclude factors 
that could influence point mutation analysis, we established ESC 
clones and genome integration-free iPSC clones under identical 
culture condition besides the use of feeder for ESCs generation.. 
Two iPSC clones, 2A-4F-118 and 2A-4F-136, and two ESC lines, 
B6ES2-2 and B6ES2-9, were used for current study, and their dou-
bling times were indistinguishable and germline transmission was 
verified for all cell lines. Genome sequences including intergenic 
regions were determined with pair-end method using HiSeq2000. 
Consequently, over 90% of entire genome were covered and 55% 
of it were analyzed at least 10-fold redundancy. Although it must 
be needed to obtain the corresponding parent and donor cells 
for identifying single nucleotide variations (SNVs) in iPSCs or ESCs, 
in human obtaining of them for ESCs is almost impossible. In the 
present analysis, we employed an inbred strain, C57BL/6J, of which 
whole genome sequences have been determined, and collected 
corresponding parent and donor cells in advance. As a result of the 
genome sequencing of samples and their corresponding parent 
cells, we could compare 31.9-46.4% of entire genome with high 
redundancy. 269 and 307 for 2A-4F-118 and 2A-4F-136, and 31 
and 13 for B6ES2-2 and B6ES2-9 were thereby identified. All SNVs 
showed a heterozygous pattern in iPSCs and ESCs but showed a 
homozygous pattern in the corresponding donor embryo and cells. 
Next, we conducted Sanger sequencing on 104 SNVs candidates 
randomly chosen from the pool of candidates for testing our infor-
matics screening and then all of them were verified; all candidates 
were observed in ESCs or iPSCs in a heterozygous fashion, but not 
detected in their parent cells. We therefore concluded that SNV 
candidates predicted by informatics were true SNVs. Our data 
demonstrate 8.7-23.6 fold higher frequency in iPSCs than ESCs, 
and suggest the presence of more than 1,000 point mutations 
in iPSCs genomes. Furthermore, surprisingly, we found unique 
point mutation profiles in iPSC genomes. Point mutation profiles 
of iPSCs exhibit transversion-predominant, in contrast, those of 

ESCs exhibit transition preference. Although in ESCs 30.8-35.5% 
of point mutations were transversion, in iPSCs those increased by 
52.8-57.3%. While transition was also revealed to be increased, 
transversion rate was increased drastically. In addition, transversion 
preference was observed only during genome reprogramming, 
was not observed before and after the reprogramming process. 
Our observation through the comparison between iPSCs and ESCs 
clearly demonstrated that iPSCs generation is mutagenic, and the 
presence of reprogramming-associated point mutations that oc-
cur in a transversion-predominant manner. This shed light on the 
mechanism of iPSCs generation. While this raise concerns for the 
potential for the clinical use of iPSCs, a mechanistic understanding 
could resolve the issue.

Poster Board Number: T-3246

INVOLVEMENT OF ADRENERGIC RECEPTORS 
ON PROLIFERATION AND DIFFERENTIATION OF 
MOUSE INDUCED PLURIPOTENT STEM CELLS
Ishizuka, Toshiaki, Ozawa, Ayako, Goshima, Hazuki, Watanabe, 
Yasuhiro
Department of Pharmacology, National Defense Medical College, Tokorozawa, 
Japan

[Introduction] Previous studies reported that adrenaline stimulates 
the proliferation of mouse embryonic stem (ES) cells through ad-
renergic receptors (AR). Mouse induced pluripotent stem (iPS) cells 
display properties of self-renewal and pluripotency similar to ES 
cells, but the effects of AR on the proliferation of iPS cells remains 
unknown. On the other hand, it was reported that cyclic AMP 
(cAMP) activation in mesenchymal stem cells may induce neural 
differentiation. As it is known that activation of β-AR increases 
cAMP formation, it is hypothesized that stimulation with β-AR on 
mouse iPS cell may be involved in neural differentiation. In the 
present study, we examined whether AR stimulation regulates the 
proliferation or neural differentiation of mouse iPS cells. [Materials 
and Methods] Mouse iPS cells were cultured under feeder-free con-
ditions in the presence of leukemia inhibitory factor (LIF). Twenty-
four hours after re-plating, the cells were treated by l-adrenaline, 
l-phenylephrine (α1-AR agonist), or prazosin (α1-AR antagonist) 
for 8~24 h. Proliferation or DNA synthesis of mouse iPS cells was 
examined by MTT assay or by BrdU incorporation assay. Mouse iPS 
cell differentiation was initiated by embryoid body (EB) formation 
under LIF-free condition.. The EBs were stimulated with all trans 
retinoic acid (ATRA; 1 μM) and/or l-isoproterenol (β-AR agonist; 
0.1~3 μM) for 4 days and then transferred to fibronectin-coated 
dishes. The differentiation potential from mouse iPS cells into 
neural progenitor cells was evaluated by Nestin expression using 
immunofluorescence staining or western blot analysis. [Results] The 
stimulation with l-adrenaline or l-phenylephrine (300 nM) signifi-
cantly enhanced the DNA synthesis and proliferation of the mouse 
iPS cells. Pretreatment with prazosin (1 μM) significantly reduced 
the DNA synthesis and proliferation enhanced by l-adrenaline or 
l-phenylephrine. Although treatment with l-isoproterenol (3 μM) 
alone did not affect Nestin expression in the differentiated cells, the 
treatment significantly enhanced ATRA-induced Nestin expression. 
The effect of l-isoproterenol was significantly inhibited by pretreat-
ment with atenolol (a specific β1-AR antagonist; 1 μM). [Conclusion] 
These results suggest that α1-AR stimulation may enhance the 
proliferation of mouse iPS cells and β1-AR stimulation may enhance 
the neural differentiation of the cells.
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A COMPARISON BETWEEN IMMUNOGENICITY OF 
IPSCS AND OF ESCS
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Miki1, Ando, Shunsuke1, Sunayama, Misato1, Sugiura, Mayumi1, 
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1National Institute of Radiological Sciences, Chiba, Japan, 2Tsurumi University 
School of Dental Medicine, Yokohama, Japan

Recently, an important study that showed an immunogenicity 
of induced pluripotent stem cells (iPSCs) was reported. Using an 
inbred mouse strain, C57BL/6, induced T-cell-dependent immune 
response to teratomas was demonstrated in syngenic recipients. 
Here we established many lines of embryonic stem cells (ESCs) in 
addition to integration-free iPSCs from C57BL/6 for obtaining a 
conclusion on this issue. Fully reprogrammed state was verified by 
germline transmission test for the most lines. First, we performed 
teratoma formation test. Slightly efficient formation was observed 
in iPSCs, but basically little difference in incidence was observed be-
tween iPSCs and ESCs. Furthermore, we could not detect meaning-
ful T -cell-infiltrarion not only in the teratomas derived from iPSCs 
but also from ESCs. In addition, we examined the expression of 
Homad1 and Zg16, but their expressions in the teratomas derived 
from iPSCs were lower than those in ESCs. Thus, unexpectedly, even 
using a large number of ESCs and iPSCs, we could not detect any 
differences between these two types of pluripotent stem cells. Sec-
ond, we assessed the immunogenicity of the differentiated cells de-
rived from iPSCs and ESCs, dermal tissue and bone marrow. Donor 
tissues were prepared from 2N chimera and/or 4N chimera mice; to 
completely exclude the recipient derived cells from donor tissues, 
we used 100% chimera only that were generated by aggregation 
with GFP-mice embryos. The tissues that were confirmed to be 
GFP-negative, were transplanted. Consequently, even in the cases 
focusing on differentiated cells, we also observed little difference 
not only in incidence but also in T-cell response; almost all trans-
plantations were succeeded and very few T-cells were observed 
within the transplanted tissues. Additionally, transplantation of 
bone marrow cells into recipient mice without X-ray irradiation, was 
also succeeded and hematopoietic reconstitution was achieved 
two months later. Thus, in the present study we could not observe 
immunogenicity of iPSCs and iPSCs-derived tissues. There is little 
difference in immunogenicity between iPSCs and ESCs .
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NEURONAL DIFFERENTIATION OF MOUSE 
INDUCED PLURIPOTENT STEM CELLS USING 
CONDITION MEDIUM OF DORSAL ROOT 
GANGLION AND ROCK INHIBITOR
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Mouse induced pluripotent stem (iPS) cells were directly generated 
from mouse fibroblasts by introducing four genes, Oct3/4, Sox2, 
c-Myc, and Klf4. The iPS cells exhibit the morphology and growth 
properties of embryonic stem (ES) cells and ES cell marker genes, 
and may have a pluripotent ability to differentiate into various cell 
lineages in vitro including neurons. The in vitro differentiation of 
iPS cells provides new perspectives for studying the cellular and 
molecular mechanisms of early development and the generation of 

donor cells for transplantation therapies. Because we have already 
reported the differentiation of mouse ES cells into neurons using 
conditioned medium of dorsal root ganglia (DRG-CM), we inves-
tigated the differentiation of iPS cells into neurons using DRG-CM 
and ROCK inhibitor. Recently, it was reported that ROCK inhibitor 
(Y-27632), a specific inhibitor for Rho-dependent protein kinase 
(ROCK), permits the survival of dissociated human ES cells by ef-
ficiently blocking the dissociation-induced cell death (apoptosis). 
Mouse iPS cells (APS0001; RIKEN Cell Bank, Saitama, Japan) were 
grown on a mitotically inactivated mouse embryonic fibroblast 
feeder layer in the presence of leukemia inhibitory factor (LIF). 
The iPS cells appeared to be maintained in an undifferentiated 
state until passage 17-19. To form iPS cell colonies, iPS cells were 
transferred to nonadhesive plastic dishes. The number of iPS cell 
colonies (approximately 200 μm in diameter) increased until 6 d of 
cultivation. To achieve the directed differentiation of iPS cells into 
neurons, iPS cell colonies were cultivated in DMEM/F-12K medium 
containing DRG-CM. The iPS cell colonies effectively differentiated 
into neurons when they were cultivated for 6-12 days with the cul-
ture medium containing 5-10% DRG-CM. Gene expression analysis 
using RT-PCR appeared that nestin (a marker for neural stem cell) 
gradually increased and TH (a marker for dopaminergic neuron) in-
creased at day 9. On the other hand, we investigated the growth of 
dissociated iPS cells by the addition of Y-27632. When iPS cells were 
plated 500 cells/well with a growth medium containing 10 µM of 
Y-27632, the iPS cells proliferated very well. Then, we investigated 
the differentiation of dissociated iPS cells into neurons by the addi-
tion of Y-27632. Dissociated iPS cells were plated 5000 cells/well in a 
gelatin-coated 96-well culture plate with a differentiation medium 
containing 10 µM of Y-27632. After 12 days of cultivation, many iPS 
cells differentiated into neurons compared to control. In addition, 
the iPS cells efficiently differentiated into neurons by the addition 
of both 10 µM of Y-27632 and 10 ng/ml of nerve growth factor 
(NGF). These results show that iPS cells could be effectively induced 
to differentiate into neurons using DRG-CM in a similar manner as 
ES cells and the addition of Y-27632 to the culture medium is useful 
to the growth and differentiation of iPS cells.

Poster Board Number: T-3249

MOUSE IPS CELL TRANSPLANTATION 
WITH WHISKER STIMULATION INCREASES 
ENDOGENOUS MIGRATION IN A NEONATAL 
STROKE MODEL
Chau, Monica, Song, Mingke, Yu, Shan Ping, Wei, Ling
Emory University, Atlanta, GA, USA

Stroke is a leading cause of death and disability world wide. More 
specifically, neonatal stroke affects 26 of 100,000 live births each 
year, yet there are limited treatments available to repair stroke-
damaged tissue. Induced pluripotent stem (iPS) cell transplantation 
is currently being explored as a possible therapeutic. In previous 
work, transplantation of embryonic stem (ES) cells has been shown 
to increase the recruitment of progenitors to the infarct. Similarly, 
in our previous work using the whisker barrel cortex stroke model, 
we demonstrated that whisker stimulation also increases pro-
genitor migration to the infarct area suggesting that increasing 
thalamocortical afferent signals to the damaged barrel cortex may 
serve as a guiding signal to migrating progenitors for regeneration. 
Therefore, we hypothesize that iPS cells and whisker stimulation 
together promote migration and neurogenesis in a neonatal rat 
stroke model. Whisker barrel cortex mini-stroke was induced in P7 
neonatal rat pups through a temporary occlusion of the common 
carotid artery and permanent occlusion of the middle cerebral 
artery. Seven days after stroke, 400,000 iPS cell-derived neural 
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progenitor cells were transplanted into the stroke penumbra. The 
rats received daily BrdU injections to label proliferating cells and 
whisker stimulations 3 times a day for 5 minutes each. Rats were 
sacrificed 21 days after stroke and examined for BrdU co-labeled 
with NeuN (neuronal marker) or Collagen IV (vessel marker) in the 
infarct penumbra. Pluripotent iPS cells were stained for trophic fac-
tor expression in vitro and terminally differentiated iPS cell-derived 
neurons were patch-clamped to record sodium and potassium cur-
rents. Rats transplanted with iPS cell-derived progenitors exhibited 
greater numbers of BrdU-, NeuN/ BrdU-, and collagen IV/ BrdU-
labeled cells in the penumbra compared to rats with stroke only. 
Rats that received both whisker stimulation and transplantation 
had the greatest number of BrdU-labeled, NeuN/BrdU and collagen 
IV/BrdU cells in the ischemic penumbra. Immunocytochemistry 
of iPS cells in vitro showed expression of several trophic factors 
involved in neurogenesis, cell survival, and cell migration including 
SDF-1, FGF, EPO, and GDNF. Mature iPS cell-derived neurons were 
patch-clamped and exhibited neuronal functionality with inward 
sodium and outward potassium currents in vitro. iPS cell-derived 
progenitor transplantation and whisker stimulation may promote 
neurogenesis and angiogenesis after an ischemic barrel cortex 
infarct in neonatal rats. The increased NeuN/ BrdU and collagen IV/ 
BrdU cells suggests increased neurovascular remodeling with whis-
ker stimulation and iPS cell-derived neural progenitor transplanta-
tion. Transplantation of iPS cell-derived neural progenitors may 
contribute additional trophic support that increases endogenous 
migration to the infarct, endogenous neurogenesis, and transplant 
cell survival. The combination of whisker stimulation and transplan-
tation therapy shows great potential as a synergistic therapeutic 
strategy for neonatal ischemic stroke.

Poster Board Number: T-3250

A HIERARCHY OF REPROGRAMMING POTENCY IN 
MOUSE LIVER
Kleger, Alexander
Department of Internal Medicine 1, Ulm, Germany

Ectopic expression of certain transcription factors can reprogram 
somatic cells to a pluripotent state. It has been shown that hema-
topoietic stem cells can be reprogrammed with a higher efficiency 
than differentiated blood cells. Similar findings have not been 
demonstrated in other primary organ systems. Moreover, molecular 
characteristics in the cellular hierarchy of tissues that influence re-
programming capacities need to be delineated. Here, we analyzed 
the influence of the differentiation stage of freshly isolated, murine 
liver cells on the reprogramming efficiency. Liver progenitor cell 
(LPC)-enriched cell fractions from fetal and adult liver showed a 
significantly increased reprogramming efficiency after transduction 
of 3 or 4 reprogramming factors. Transfection efficiency corrected 
reprogramming rates of fetal LPCs were 275 fold higher compared 
to un-sorted fetal liver cells when 3 reprogramming factors were 
transfected. LPC-derived iPS cells showed all hallmark features of 
pluripotency. The increased reprogramming efficiency of LPCs 
compared to differentiated liver cells occurred independent of 
proliferation rates but associated with the endogenous expression 
of reprogramming factors (Klf4 and c-Myc) and two members of 
the BAF-complex (Baf155 and Brg1) mediating epigenetic changes 
during reprogramming. Knockdown of BAF-complex members 
abolished the increased reprogramming efficiency of LPCs vs. non-
LPCs. The current study provides the first functional evidence that 
LPCs carry intrinsic, cell proliferation-independent characteristics 
allowing highly efficient reprogramming compared to differenti-
ated liver cells.

Poster Board Number: T-3251

RNA-SEQ ANALYSIS OF MOUSE INDUCED 
PLURIPOTENT STEM CELLS REVEALS A NEGATIVE 
ROLE OF CYCLIN D1 IN REGULATING THE 
GROUND STATE PLURIPOTENCY AND CELL CYCLE 
ADAPTION
Chen, Chih-Lung1, Hsu, Hung-Wei2, Yan, Yu-Ting3, Su, Hong-Lin4, 
Kuo, Hung-Chih5, Hwang, Shiaw-Min6, Yu, John1, Chen, Chung-
Hsuan1, Shen, Chia-Ning1
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Science in Medicine, Taipei, Taiwan, 3Biomedical Sciences, Taipei, Taiwan, 4life 
sciences, Taipei, Taiwan, 5Cellular and Organismic biology, Taipei, Taiwan, 6Food 
Industry Research and Development, Taipei, Taiwan

Pluripotent embryonic stem cells (ESCs) exhibit a unique cell cycle 
structure characterized by a shorter G1 phase and higher pro-
portion of cells located in S phase. Recent works demonstrated 
introduction of Oct4, Sox2, cMyc and Klf4 into somatic cells would 
enforce their returning to pluripotent state. How fidelity of pluripo-
tent cell cycle and self-renewal control can be re-established during 
reprogramming process remain to be determined. To address the 
issue, we initially separated early reprogramming cells into three 
subpopulations based on SSEA1 expression and Oct4 promoter 
activity. We found only SSEA1+/Oct4-GFP+ cells can give rise to 
fully reprogrammed induced pluripotent stem cells (iPSCs) and 
exhibited although SSEA1+/Oct4-GFP- or SSEA1-/Oct4-GFP-cells 
can proliferate quickly and expressed a number of pluripotent 
characteristics. Cell cycle analysis revealed SSEA1+/Oct4-GFP+ 
cells were closely resemble ESCs. RNA-Seq analysis was perform to 
determine expression profile of cells of somatic cells (TTF fibro-
blasts), SSEA1-/GFP-, SSEA1+GFP-, SSEA1+GFP+, SSEA1+GFP+ (late 
passage) and TT2 ESCs. We revealed a number of cell cycle regula-
tors including cyclins D, B, A and Cdk inhibitors were altered during 
the preprogramming. We further indentified that cyclin D1 & D2 
was up-regulated in SSEA1-/GFP-, SSEA1+GFP- but down-regulated 
in SSEA1+GFP+. Although Cyclin D1 was highly induced by Klf4 
and Oct4 and constitutive expressed through the cell reprogram-
ming, it was not required for cell proliferation. Knockdown of 
Cyclin D1 with shCcnd1 between reprogramming day 0- day 6 
significantly reduced formation of alkaline phosphatase-positive 
and SSEA1-positive colonies confirmed that Cyclin D1 was required 
for initiation stage. In contrast, inducibly overexpressing Cyclin D1 
during reprogramming further revealed Cyclin D1 overexpression 
at reprogramming day 0- day 6 was only able to enhance formation 
of SSEA1-positive colonies, but not Oct4-GFP-positive colonies. In 
contrast, knockdown of Cyclin D1 or addition of CDK4/6 inhibi-
tor, PD0332991, at reprogramming day 8- day 14 could enhance 
formation of Oct4-GFP-positive colonies indicating that Cyclin D1 
play a dual role in pluripotent reprogramming. Importantly, we 
confirmed both iPSCs and ESCs expressed lower level of Cyclin D1. 
Overexpression of cyclin D1-T286A mutant in both iPSCs and ESCs 
suppressed Klf4 and impaired LIF/Stat3 signaling which resulted 
in loss of identities of the pluripotent ground state. In conclusion, 
our findings suggested down-regulation of cyclin D1 in the late re-
programming stage is critical for reprogramming cells to return to 
pluripotent ground state and to re-establish pluripotent cell cycle.
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ESTABLISHMENT OF IPS CELLS FROM 
AMYOTROPHIC LATERAL SCLEROSIS MODEL MICE 
AND MOTOR NEURONAL DIFFERENTIATION
Komatsu, Kenichi1, Inoue, Haruhisa2, Yamashita, Hirofumi1, Kondo, 
Takayuki1, Kitaoka, Shiho2, Takahashi, Ryosuke1

1Dept of Neurology, Kyoto Univ Graduate Sch of Medicine, Kyoto, Japan, 2Center 
for iPS Cell Research and Application, Kyoto Univ, Kyoto, Japan

Subject: To unravel pathogenesis of amyotrophic lateral sclerosis 
(ALS), methods using induced pluripotent stem cells (iPS cells) are 
promising. We establish iPS cells from ALS model mice, mutant 
superoxide dismutase1 (SOD1) transgenic mice, induce neural 
differentiation and unravel pathogenesis of ALS. Methods: We in-
troduced known four factors (Oct3/4, Sox2, Klf4, c-Myc) into mouse 
embryonic fibroblasts obtained from crossbreeding of SOD1G93A 
mice with Nanog-GFP-IRES-Puror mice using retroviral vectors and 
cultured them on SNL feeder cells. We picked ES cell-like colonies, 
cultured them and confirmed establishment of iPS cells using ES 
cell markers. Then we induced directed differentiation using reti-
noic acid and Smoothened agonist and confirmed motor neuronal 
identity by immunocytochemistry. Results: We established iPS cells 
from mutant SOD1 mice and control mice and confirmed motor 
neuronal differentiation. Conclusions: These results indicate that 
iPS cells from ALS model mice possess properties of ES cells with 
mutant SOD1 and may contribute to establishment of ALS model(s) 
in vitro.
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COMPARATIVE ANALYSIS OF DOPAMINERGIC 
NEURON DIFFERENTIATION EFFICACY FROM 
MOUSE EMBRYONIC STEM CELLS AND PROTEIN-
BASED IPS CELLS
Chung, Yeon-Ju, Kwon, Yoo-Wook, Paek, Jae-seung, Park, Joo-
Young, Cho, Hyun-Jai, Yang, Han-Mo, Koo, Bon-Kwon, Kim, Hyo-Soo, 
Park, Young-Bae
SNUH, Seoul, Korea, Republic of

During the progression of Parkinson’s disease, stem cells can act as 
therapeutic agents to recover, or regenerate injured nervous sys-
tem. In this study, two types of stem cells; mouse embryonic stem 
cells (mESCs) and protein-derived iPS cells (P-iPSCs), generated by 
non-viral methods, were differentiated into midbrain dopaminergic 
(mDA) neurons and compared its efficiency. In the undifferentiated 
stage, P-iPSCs expressed pluripotency markers without any differ-
ence to that of mES cells elucidating the fact that protein-based 
reprogramming was successful and stable as authentic ES cells. All 
two types of cells reached terminal matured mDA neurons while 
P-iPSCs showed more mDA neuron positive markers in protein 
levels as well as in mRNA levels when compared with mES cells. 
To investigate the mechanism of significantly advanced induction 
of mDA neurons in P-iPSCs, we analyzed histone modifications by 
genome-wide ChIP sequencing analysis and their corresponding 
microarray results. We found Wnt signaling was up-regulated while 
SFRP1, known as its counter-actor was suppressed more in P-iPSCs 
than mESCs. Moreover, dramatic change of expression level of 
epigenetic regulator, Sirt1 may be associated with differentiation 
efficiency. In 6-OHDA-induced Parkinson’s rat model, both types of 
transplanted neural precursor cells showed rescued motor activity 
and migration in damaged striatum. Our results demonstrate that 
P-iPSCs can be an ultimate source for patient-specific cell therapy 
and efficient to replace damaged neurons in vivo as well.

Poster Board Number: T-3254

DISRUPTED STEM CELL HOMEOSTASIS IN 
PREMATURELY AGING MICE WITH MTDNA 
MUTAGENESIS
Hämäläinen, Riikka H .1, Ahlqvist, Kati1, Prolla, Tomas2, Otonkoski, 
Timo1, Suomalainen, Anu1

1Research Program Unit, Molecular Neurology, University of Helsinki, Helsinki, 
Finland, 2Department of Genetics, University of Wisconsin, Madison, WI, USA

A proof-reading deficient mitochondrial DNA polymerase gamma 
in the transgenic mtDNA mutator mice results in accumulation 
of point-mutations in the mtDNA, defects in the respiratory chain 
complex subunits and a mild respiratory chain deficiency in aged 
mice. The mtDNA mutator mice develop several premature aging 
symptoms, such as anemia, reduced subcutaneous fat, kyphosis, 
alopecia, osteoporosis, sarcopenia and reduced life span. The mild 
respiratory chain phenotype seen in post-mitotic tissues does not 
explain the aging related symptoms seen in proliferating tissues. 
We have shown a disrupted somatic stem and progenitor cell 
homeostasis in mutator neural stem (NSC) and hematopoietic pro-
genitor (HPC) cell compartments. This stem cell dysfunction is pres-
ent already during embryonic life, long before any symptoms arise, 
or before any evidence of respiratory chain dysfunction. Further, 
this stem cell dysfunction can be ameliorated by treatment with 
antioxidant (N-acetyl-cysteine; NAC), suggesting that an imbalance 
in the redox regulation or a subtle increase in ROS (reactive oxygen 
species) production underlies the stem cell phenotype. Based on 
our results on somatic stem cells, we suggest that the mutator mice 
have two separate dysfunctions. 1) The mild respiratory chain dys-
function that manifests in post-mitotic tissues of aged mice, and 2) 
an early imbalance in the cellular ROS/redox regulation that causes 
somatic stem cell dysfunction. To provide further evidence for a 
“stemness” defect in mutators we set out to generate induced plu-
ripotent stem (iPS) cells from mutators. While we were successful in 
reprogramming mutator fibroblasts, the efficiency of reprogram-
ming was significantly reduced when compared to wild-type cells. 
Further, mutator fibroblasts treated with NAC showed a significant 
increase in colony formation when compared to untreated cells. 
The established mutator iPS cell lines had ES-like characteristics, 
but showed severe growth defect as well as reduced ability to self-
renew. While the growth defect was not affected by the antioxi-
dant treatment, the treated mutator iPS lines showed self-renewal 
ability comparable to wild-type iPS lines. These data indicate that 
both somatic and pluripotent stem cells, are especially sensitive to 
mitochondrial dysfunction and that the mechanism involves ROS/
redox homeostasis.

Poster Board Number: T-3255

CO-TRANSPLANTATION OF MOUSE IPS DERIVED 
CARDIOMYOCYTES AND MESENCHYMAL STEM 
CELLS FOR THE REGENERATION OF INFARCTED 
MYOCARDIUM
Neef, Klaus1, Drey, Florian1, Lenerz, Vera2, Fatima, Azra2, Wittwer, 
Thorsten1, Wahlers, Thorsten1, Saric, Tomo2, Choi, Yeong-Hoon1

1Dept. of Cardiothoracic Surgery, University Hospital Cologne, Cologne, 
Germany, 2Institute for Neurophysiology, University of Cologne, Cologne, 
Germany

Introduction: Cardiomyocytes generated from induced pluripotent 
stem cells (iPS-CM) hold great promise as a sustainable and autolo-
gous source of cells with potential for the regeneration of infarcted 
myocardium. The goal of this study was to analyze the efficacy of 
a cell transplantation strategy using iPS-CM in combination with 
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mesenchymal stem cells (MSC). Methods: A murine iPS cell line was 
genetically engineered to express antibiotic resistance and EGFP 
under the control of cardiac α-myosin-heavy-chain promoter and, 
additionally, firefly luciferase driven by a constitutive ubiquitin 
C promoter. iPS-CM were generated by puromycin selection in a 
mass culture differentiation system and their purity and quality 
was assessed by flow cytometry, immunocytochemistry and qPCR. 
Murine MSC were isolated from bone marrow and cell identity 
was confirmed by in vitro differentiation and flow cytometry. A 
myocardial infarction was induced in syngeneic mice by cryoinjury 
followed by intra-myocardial transplantation of 5x105 iPS-CM, MSC 
or a combination of both. The retention of cells over the course 
of four weeks was assessed by in vivo bioluminescent imaging of 
iPS-CM and detection of paramagnetically labeled MSC using a 
clinical 3T magnetic resonance imaging (MRI) scanner. MRI was also 
used for the assessment of cardiac pump function (left ventricular 
ejection fraction, LV-EF) at weekly intervals. Immunohistochemi-
cal analyses were performed to locate the transplanted cells on a 
microscopic level. Results: Puromycin-selected iPS-CM were more 
than 95% pure, devoid of contaminating pluripotent stem cells and 
did not cause teratoma formation in immunodeficient animals. iPS-
CM expressed α-actinin and cardiac troponin T and exhibited the 
sarcomeric organization typical of immature cardiomyocytes. MSC 
expressed CD44 (64.1±4.1%) and Sca-1 (98.1±0.9%) and showed 
in vitro adipogenic, chodrogenic and osteogenic differentiation 
potential. After transplantation into cryo-infarcted hearts LV-EF 
increased significantly for iPS-CM transplanted and iPS-CM/MSC co-
transplanted animals as compared to MSC transplanted and sham 
operated animals (LV-EF, four weeks after transplantation - sham: 
44.2±2.6%; iPS-CM: 51.8±3.3%; MSC: 47.6±1.9%; iPS-CM+MSC: 
55.7±2.3%; sham vs. iPS-CM, sham vs. iPS-CM+MSC, MSC vs. iPS-
CM+MSC, all p<0.001; n=8). Paramagnetically labeled MSC could 
be detected within the site of transplantation in the ventricular wall 
for four weeks. The bioluminescent signal from iPS-CM decreased 
within the first week below the level of detection. However, immu-
nohistochemical analyses of hearts four weeks after transplantation 
revealed the presence of patches of EGFP-, α-actinin- and connexin 
43-positive iPS-CM, indicating structural maturation and functional 
integration. Conclusion: Intramyocardial co-transplantation of iPS-
CM and MSC into infarcted hearts resulted in improved recovery of 
heart function, as compared to transplantation of single cell popu-
lations, demonstrating the potential of combined transplantations 
of iPS cell-derived cardiac cells and adult stem cells for regenerative 
therapies. However, large fractions of transplanted iPS-CM were lost 
within the first week after injection, either due to their poor survival 
or mechanical extrusion from the site of injection. Therefore, addi-
tional optimization is required for achieving improved engraftment 
of transplanted cells and better therapeutic efficacy.

Poster Board Number: T-3256

EXPERIMENTAL TRANSPLANTATION OF HUMAN 
IPS CELLS DERIVED NEURAL CELLS IN A MOUSE 
MODEL OF HEMIPLEGIA .
Kono, Takao1,2, Arimitsu, Nagisa2, Fujiwara, Naruyoshi2, Takai, Kenji2, 
Shimizu, Jun2, Tanaka, Yuichiro1, Hashimoto, Takuo1, Suzuki, Noboru2

1Department of Neurosurgery, St. Marianna University School of Medicine, 
2Department of Immunology and Medicine, St. Marianna University School of 
Medicine

[Introduction] Stroke is the leading cause of adult disability due to 
the limited repair capacity of neural cells. Neural cell transplanta-
tion is a promising strategy to overcome this limitation. We have 
found that monkey embryonic stem (ES) cell derived neural cell 
transplantation were effective to restore the motor functions of 

stroke model mice. In this study, we tried to generate neurons from 
human inducible pluripotent stem (hiPS) cells and to transplant the 
cells to hemiplegic model mice. [Method] 1. Culture of hiPS cells: A 
hiPS cell line was obtained from RIKEN Cell Bank (cell name: 253G1, 
cell number: HPS0002) and was maintained according to RIKEN cell 
preparation manual. 2. Cell differentiation: We developed embry-
onic bodies (EBs) from undifferentiated hiPS cells by 4-day floating 
culture. EBs were transferred to fibronectin-coated dishes and 
cultured for 24 hours. We added retinoic acid, sonic hedgehock and 
noggin in the dishes twice and cultured for 72 hours. RT-PCR analy-
sis and immunocytochemistry were performed to evaluate their 
differentiation. 3. Stroke mouse model and cell transplantation: 
Cryogenic injury was made in motor cortex by the direct compres-
sion of a chilled metal probe to a frontal bone at a point where the 
bone was dug with a drill in advance. One week later, the burr hole 
mark was made near the probe compression point and hiPS cell 
derived neural cells were injected into periventricular area under 
the injured motor cortex layer. We used the rotarod test and the 
beam walking test to evaluate the motor functions before and after 
transplantation. Three weeks later from the transplantation, we 
conducted pathological analysis and immunohistochemistry. For 
statistical analysis, MANOVA was used and p<0.05 was considered 
as significant. [Results] 1. Cell differentiation: The cells derived from 
hiPS cells expressed neural markers in RT-PCR and confocal immu-
nofluorescence analysis as well. The former showed that the cells 
expressed genes of beta III tubulin, nestin, neurofilament and Islet1. 
The latter disclosed that the cells were 30-50% neural cell adhesion 
molecule (NCAM) positive, 90% nestin positive and 90% beta III 
tublin positive. 2. Transplantation: All mice showed severe hemiple-
gia after cryogenic injury. The hiPS cell derived neural cells survived 
and migrated to the injured motor cortex from the transplanted 
area. Motor functions were significantly improved in the beam 
walking test throughout the observation period. [Conclusions] We 
successfully generated hiPS cell derived neural cells which retained 
their function after transplantation in vivo. We found that the clini-
cal application of hiPS cell derived neural cells looked promising to 
restore the motor functions of patients with hemiplegia.

Poster Board Number: T-3257

4D-NUCLEOFECTORTM SYSTEM: CELLULAR 
REPROGRAMMING WITH AN EYE TOWARDS THE 
CLINIC
Ahmadian Baghbaderani, Behnam, Ben Nun Friedrich, Inbar, 
Yuan, Xu, Walsh, Patrick, Kovarcik, Don-Paul, Fellner, Thomas
Pluripotent Stem Cell Innovation Center, Lonza, Walkersville, MD, USA

Pluripotent stem cells hold great promise for cell replacement 
therapies. While human embryonic stem cells (hESCs) are limited to 
allogeneic therapies, human induced pluripotent stem cells (hiP-
SCs) can be applied to both allogeneic and autologous therapies; 
the latter having the advantage of utilizing a patient’s own cells. 
Recent advances in the field have shown that various adult cell 
types can be reprogrammed to a pluripotent state by introduction 
of defined transcription factors. This process of cellular reprogram-
ming, however, has been robust only when the transcription factors 
are delivered by viruses thereby diminishing applicability of hiPSCs 
to cell therapy. Lonza’s Pluripotent Stem Cell Innovation Center is 
focused on developing tools and technologies that apply to both 
research and clinical applications. For the latter, the generation 
of hiPSCs under cGMP conditions is a necessity. As an important 
first step towards cGMP-grade hiPSCs, the example shown below 
combines Lonza’s 4D-NucleofectorTM system with a “zero-footprint” 
reprogramming technology. Here we demonstrate efficient 
generation of hiPSCs from blood cells using the 4D NucleofectorTM 
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System. Lonza hiPSCs share characteristics with human embryonic 
stem cells (hESCs), including the hESC-associated markers POU5F1, 
NANOG, TRA-1-81 and TRA-1-60. In addition, Lonza hiPSCs show 
alkaline phosphatase activity, a normal karyotype, and the ability 
to efficiently differentiate into cells of all three germ layers. Notably, 
Lonza iPSCs show no trace of exogenous DNA integration, confirm-
ing that cells were reprogrammed with a “zero footprint” technol-
ogy. These results contribute to Lonza’s goal of generating iPSCs 
under cGMP conditions for cell therapy applications.

Poster Board Number: T-3258

SUPPRESSED NEUTROPHIL DEVELOPMENT IN 
HEMATOPOIESIS OF INDUCED PLURIPOTENT 
STEM CELLS DERIVED FROM A SEVERE 
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MUTATION
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Severe congenital neutropenia (SCN) is a rare disorder character-
ized by severe neutropenia present at birth, an arrest of neutro-
philic differentiation at the promyelocyte or myelocyte stage, and a 
propensity to develop acute myeloid leukemia and myelodysplasia. 
Mutations of the ELA2 gene encoding neutrophil elastase have 
been identified in the majority cases of SCN, but the mechanisms 
which disrupt neutrophil development in SCN with ELA2 mutation 
have been unclear. To understand the mechanisms, we established 
three human induced pluripotent stem (iPS) cell clones (SPN0101, 
SPN0102 and SPN0103) from bone marrow stromal cells of a 
patient having heterozygous mutation in ELA2 gene at exon 5, 
707 region by transfection with retrovirus vector which expressed 
human OCT3/4, SOX2, KLF4, and c-MYC (SCN-iPS cells). The silenc-
ing of exogenous genes and the capability to differentiate into 
three germ layers by teratoma formation were confirmed in the 
three SCN-iPS clones. We also identified the ELA2 gene mutation 
in SCN-iPS cells same to that in the patient. We then examined 
the hematopoietic differentiation of SCN-iPS and control iPS cells 
which were generated from healthy donors by the same method 
to SCN-iPS cells, using coculture system with a murine stromal cell 
line (AGM-3 cells). The cocultured cells were harvested at day 12, 
and CD34+ cells were separated. Hematopoietic colony assay was 
performed using these CD34+ cells. Although number and size of 
erythroid and mixed-lineage colonies derived from SCN-iPS cells 
were almost similar to control, those of myeloid colonies derived 
from SCN-iPS cells were significantly less and smaller than control. 
In particular, we could detect few number of G colonies from SCN-
iPS cells. Since SCN patients need granulocyte colony-stimulating 
factor (G-CSF) treatment to increase peripheral neutrophils, we 
conducted the hematopoietic colony assay with G-CSF alone to 
examine the sensitivity of granulopoiesis derived from SCN-iPS cells 
and control iPS cells to G-CSF. Meloid colony formation reached a 

plateau at 1 to 10 ng / mL of G-CSF in control iPS cells, while the 
number and size of myeloid colonies gradually increased at up to 
1000 ng / mL in SCN-iPS cells, but did not attain the control level. In 
suspension culture with myeloid differentiation-oriented cytokines 
including 10 ng / mL of G-CSF, CD34+ cells from control iPS cell 
increased 23.3-fold for 2 weeks, and mature neutrophils predomi-
nantly occupied in the cultured cells. By contrast, CD34+ cells from 
SCN-iPS cells gradually decreased, and few neutrophils, but mainly 
monocytic cells were contained in the culture. We finally carried 
out microarray analysis using CD34+ cells stimulated by myeloid 
differentiation-oriented cytokines for 2 days to identify the genes 
which led to impaired granulopoiesis in SCN-iPS cells. As a result, 
LEF-1, C/EBP alpha, Cyclin D1 and BCL2 were downregulated in the 
cultured cells from SCN-iPS cells compared with those from control 
iPS cells. These results demonstrated that the development of 
neutrophils was selectively impaired in the hematopoiesis derived 
from SCN-iPS cells, and that the stimulation of higher concentration 
of G-CSF compensated the impaired development of neutrophils 
to some extent, indicating SCN-iPS cells can provide a useful tool to 
understand pathogenesis of SCN with ELA2 mutation.
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PATIENT DERIVED IPSC TO STUDY ALPORT’S 
DISEASE
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Alport’s Syndrome is an inherited disease caused by mutations in 
COL4A3, COL4A4 and COL4A5 genes which code for type IV col-
lagen α3, α4 and α5 chain genes, respectively. Approximately 85% 
of Alport’s cases are X-linked dominant, caused by mutations in the 
COL4A5 gene. The disease is associated with glomerulonephritis, 
endstage kidney disease, and hearing loss due to loss of basement 
membrane function. There is no known cure and treatment options 
are symptomatic only. With the aim of generating an in vitro model 
of the disease we generated provirus free iPSC from fibroblasts 
obtained from a skin biopsy of a patient with Alport’s Syndrome. 
iPSC were generated using a CRE excisable six factor polycistronic 
lentiviral reprogramming cassette that we developed and colo-
nies were picked between day 14 and 18 of reprogramming. The 
provirus was excised using CRE-RNA and excision was confirmed 
by absence of a PCR product for the lentiviral backbone and the 
SOX-2/KLF4 junction in the reprogramming plasmid. Both iPSC and 
provirus iPSC were fully characterized for stem cell pluripotency in-
cluding endogenous gene expression, immunofluorescent imaging 
of colonies, EB formation, teratoma formation of all three germ lay-
ers and routine karyotype analysis. The genotype of the patient was 
unknown, so after extensive sequencing of the 6,455 Kbp COL4A5 
gene we discovered a novel frame shift mutation, 2598delG. This 
mutation leads to truncation of the COL4A5 protein from 1690 
amino acids to 816 amino acids. The Alport’s iPSC at early passage 
in particular have a distinct phenotype, the iPSC initially attach to 
matrigel and then ball up with a tendency to form EBs. Passage 
with Accutase and ROCK inhibitor is able to prevent this from oc-
curring. Furthermore, EB’s are poorly defined. Alport’s Syndrome 
is associated with an increase in matrix metalloproteinase produc-
tion, particularly MMP9. Using zymography we assessed the activity 
of gelatinases, including MMP9 a 92 kDa type IV collagenases or 
gelatinase B, and found a significant increase in MMP9 activity in 
Alport’s patient derived iPSC when compared to wild type iPSC 
(P<0.05). As wild-type bone marrow derived cells have been shown 
to significantly improve renal function in a COL4A3-/- mouse model 
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of Alport’s Syndrome we differentiated the iPSC into mesenchymal 
stem cells. These cells were fully characterized using a panel of 
markers by Flow Cytometry and for their capability to differentiate 
to adipocytes, osteoblasts and chondrocytes. These disease-linked 
iPSC-derived mesenchymal stem cells enable further study of the 
mechanisms pertaining to Alport’s disease and to assess their 
potential for therapeutic approaches for COL4A5 deficiency. In 
conclusion we have generated the first iPSC from a patient with 
Alport’s Syndrome. Correction of this novel disease mutation via 
homologous recombination advances the development of cell 
based therapies and create a valuable congenic positive control for 
in vitro models of this disease.

Poster Board Number: T-3260

MODELING OF ALPERS SYNDROME CAUSED BY 
POLG MUTATION BY INDUCED PLURIPOTENT 
STEM CELLS
Liu, Xingguo, Li, Shengbiao, Chen, Shen, Pei, Duanqing
Guangzhou Institutes of Biomedicine and Health, Chinese Academy of Sciences, 
Guangzhou, China

The fibroblasts from one patient with Alpers syndrome caused by 
POLG (mitochondrial DNA polymerase gamma subunit) mutation 
were isolated, and the induced pluripotent stem cells were derived 
from the patient specific fibroblasts (AHS-iPS). Then, with a 21-day, 
5-staged in vitro development protocol, the AHS-iPS was induced 
towards hepatocyte-like cells displaying various hepatic func-
tions. As controls, hES and normal iPS were also induced towards 
hepatocyte-like cells. Based on these works, the defective pheno-
types of mitochondria are investigated in the hepatocyte-like cells. 
Further, by treating the hepatocyte-like cells with valproic acid, the 
underlying mechanism of AHS would explain the onset of lethal 
acute liver failure in AHS patients.

Poster Board Number: T-3261

MODELING VASCULITIS SYNDROME USING 
MICROSCOPIC POLYANGIITIS MPA SPECIFIC IPSCS
Ameku, Tomonaga1, Araoka, Toshikazu1, Taura, Daisuke2, Sone, 
Masakatsu2, Niwa, Akira1, Sugamata, Ryuichi3, Saito, Megumu1, 
Asaka, Isao1, Muso, Eri4, Nakahata, Tatsutoshi1, Nakao, Kazuwa2, 
Suzuki, Kazuo3, Osafune, Kenji1

1Center for iPS Cell Research and Application (CiRA), Kyoto, Japan, 2Department 
of Medicine and Clinical Science, Kyoto University, Kyoto, Japan, 3Inflammation 
Program, Department of Immunology, Chiba University Graduate School of 
Medicine, Chiba, Japan, 4Division of Nephrology and Dialysis, Department 
of Internal Medicine, Kitano Hospital The Tazuke Kofukai Medical Research 
Institute, Osaka, Japan

Microscopic polyangiitis (MPA) is an autoimmune disease char-
acterized by pauci-immune, necrotizing, small-vessel vasculitis 
without clinical or pathological evidence of necrotizing granulo-
matous inflammation. The disorder presents with rapidly pro-
gressive glomerulonephritis as the most frequent manifestation, 
while pulmonary hemorrhage is among the most life-threatening 
complications. Although previous reports describe that the 
activation of neutrophils and vascular endothelial cells is involved 
in the development of vascular inflammation in animal models, 
the mechanisms of vasculitis remain largely unknown in human. 
Here we report the derivation of induced pluripotent stem cells 
(iPSCs) from skin fibroblasts of three patients with MPA by retroviral 
transduction of four transcription factors: OCT3/4, SOX2, KLF4 and 
c-MYC, or three factors: OCT3/4, SOX2 and KLF4. MPA-iPSCs are sim-
ilar to human embryonic stem cells (ESCs) in their morphology, cell 
behavior and the expression of surface antigens and marker genes 

for the undifferentiated state. In addition, the disease-specific iPSCs 
show multipotent differentiation ability into three embryonic germ 
layers both in vitro and in vivo. Notably, we have confirmed that 
MPA-iPSCs can be induced to differentiate into vascular endothelia 
and neutrophils in vitro, cell types associated with the pathogenesis 
of MPA. Furthermore, the iPSC-derived endothelia and neutrophils 
showed some aspects of immunological functions involving the 
production of cytokines/chemokines. These results suggest that 
MPA-iPSCs can be used to create a novel in vitro disease model for 
vasculitis syndrome, supplying resources to study disease mecha-
nisms, screen new drug compounds and develop novel therapeutic 
strategies.

Poster Board Number: T-3262

GENERATION OF IPS CELLS FROM PATIENT 
FIBROBLASTS CARRYING MITOCHONDRIAL 
RESPIRATORY CHAIN COMPLEX DEFECT
IM, ILKYUN1, Jang, Mi-jin1, Choi, Jin-ho2, Yoo, Han-Wook2, Han, 
Yong-Mahn1

1KAIST, Daejeon, Korea, Republic of, 2Asan Medical Center, Seoul, Korea, Republic 
of

Mitochondrion is a cellular power plant producing energy neces-
sary for cellular metabolism. Impaired mitochondrial respiratory ac-
tivity causes numerous disorders from metabolic defects to severe 
and fatal symptom. Although various mutations on mitochondrial 
respiratory chain complex have been reported, metabolic mecha-
nisms of m.3398T>C mutation on MTND1 gene have been poorly 
understood. In this study, fibroblasts of a mitochondrial respira-
tory chain complex disease patient carrying m.3398T>C mutation 
were reprogrammed to the pluripotent state by ectopic expres-
sion of four transcription factors (OCT4, SOX2, c-MYC, and KLF4). 
These disease-specific iPS cells with normal karyotypes expressed 
pluripotency markers at transcription and protein levels. Also, it was 
confirmed by DNA methylation analysis that promoter regions of 
endogenous pluripotency marker genes were epigenetically repro-
grammed in the iPS cells. Like human ES cells, the disease-specific 
iPS cells had immature mitochondrial cristae. These iPS cells can be 
used as a cellular model for studying metabolic mechanisms of the 
mitochondria-related disease in human.

Poster Board Number: T-3263

HUMAN INDUCED PLURIPOTENT STEM CELLS: 
MODELING PARKINSON’S DISEASE
Chu, Tiffany, Navarro-Peran, Encarnacion Maria, Terskikh, Alexey
Sanford-Burnham Medical Research Institute, La Jolla, CA, USA

Parkinson’s disease (PD), the second-most common neurodegen-
erative disease, is characterized by the degeneration of dopaminer-
gic neurons in the substantia nigra pars compacta in the midbrain. 
Patients present with a loss of TH+ neurons, as well as aggregation 
of the protein α-synuclein in the surviving dopamine neurons. Be-
cause the majority of PD cases are sporadic, it is often defined as an 
idiopathic syndrome. However, about five percent of PD cases are 
considered familial and are characterized by the presence of known 
mutations in genes related to the development of PD. Studies into 
finding underlying factors for the development of PD are hindered 
by the lack of a relevant human model. The derivation of iPSCs 
from PD patients provides us with a starting point for developing 
a human in vitro model of the disease. The study of this model may 
provide clues into the molecular mechanisms that underlie the 
disease. We obtained fibroblasts from patients with a multi-gener-
ational family history of PD, as well as from patients with sporadic 
PD. Fibroblasts from a non-PD patient were also obtained, for use 
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as a control. These patient fibroblasts were transformed using a 
lentivirus carrying Yamanaka’s transcription factors. We were able to 
successfully derive and characterize the resultant induced pluripo-
tent stem cells (iPSCs). Under neural differentiation conditions, the 
iPSC lines were able to reach the neural precursor stage, expressing 
relevant early neural precursor markers, as well as beginning to 
form neural rosettes. The availability of these iPSC lines will give us 
the opportunity to evaluate, side by side, if there are any differenc-
es in neutralization capacity, ability to form dopaminergic neurons, 
or susceptibility to exogenous culture chemicals. These results may 
provide insights on the mechanisms underlying the development 
of PD.

Poster Board Number: T-3264

INDUCED PLURIPOTENT STEM CELLS DERIVED 
FROM IDIOPATHIC PARKINSON’S DISEASE 
PATIENTS DIFFERENTIATE INTO MIDBRAIN 
DOPAMINERGIC NEURONS
Kikuchi, Tetsuhiro, Morizane, Asuka, Doi, Daisuke, Okita, Keisuke, 
Inoue, Haruhisa, Takahashi, Jun
Center for iPS Cell Research and Application, Kyoto University, Kyoto, Japan

Induced pluripotent stem cells (iPSCs) are promising source for cell 
replacement therapies. However, several problems remain to be 
solved before they can be used in clinical settings. Such problems 
include the use of animal-derived materials such as feeder cells, 
immune rejection by the hosts, and re-activation of virally trans-
fected genes. As for immune rejection, autologous transplantation 
of iPSCs derived from somatic cells of patients can be a solution. 
Recent studies showed that iPSCs derived from patients with 
sporadic Parkinson’s disease (PD) could differentiate into dopami-
nergic (DA) neurons. Upon transplantation into PD model rats, they 
successfully reduced amphetamine- and apomorphine-induced 
rotational movements, indicating their contribution to functional 
recovery. In this study, we show that iPSCs derived from patients 
with idiopathic PD can differentiate into dopaminergic neurons 
using our feeder-free floating culture method. First we generated 
iPSCs from the dermal fibroblasts of these patients by reprogram-
ming with episomal vectors. Polymerase chain reaction (PCR) 
confirmed that resulting iPSCs had no genomic integration of those 
vectors. On the day 0 of neural induction, pluripotent iPSCs were 
seeded onto 96-well plates in GMEM supplemented with 8% KSR. 
With the addition of Nodal and BMP inhibitors from day 0 to day 12, 
most of the cells in the floating culture were positive for nestin, an 
early neural marker, at day 12. From day 12 onwards, the medium 
was replaced with Neurobasal medium supplemented with B-27, 
and DA neurons were induced by the addition of Purmorphamine, 
fibroblast growth factor 8 (FGF8), brain-derived neurotrophic factor 
(BDNF), glial cell line-derived neurotrophic factor (GDNF), dibutyryl 
cyclic AMP, and Ascorbic acid. Immunohistochemistry and quantita-
tive PCR indicated midbrain DA neuronal identity of the generated 
neurons. In conclusion, we differentiated iPSCs derived from PD 
patients into midbrain DA neurons with our feeder-free differentia-
tion method. iPSCs generated with episomal vector method and 
our floating culture method with minimal animal-derived materials 
would be more suitable for clinical settings than reported methods.

Poster Board Number: T-3265

PATIENT-SPECIFIC STEM CELL-DERIVED MODELS 
FOR ALZHEIMER`S DISEASE - A DANISH 
CONSORTIUM
Clausen, Christian1, Rasmussen, Mikkel2, Holst, Bjørn1, Jensen, 
Janne3, Fog, Karina3, Jensen, Jørgen4, Hyttel, Poul2

1Bioneer A/S, Hoersholm, Denmark, 2University of Copenhagen, Copenhagen, 
Denmark, 3Lundbeck A/S, Copenhagen, Denmark, 4Copenhagen University 
Hospital, Copenhagen, Denmark

The groundbreaking finding that somatic cells can be repro-
grammed into iPS cells has opened up for novel ways of identifying 
patient specific medicine. The technology is a step towards devel-
opment of personalized medicine and is expected to increase the 
low proportion (<10%) of drug candidates, entering clinical studies 
for central nervous system (CNS) disorders. A focused Danish Con-
sortium has recently initiated its development of in vitro models 
for well-characterized Alzheimer disease (AD) patients based on 
iPS technology. The Consortium involves leading pharmaceutical 
competences within neurodegeneration as well as leading clinical 
and scientific competences within neural development, pluripotent 
stem cells and disease modeling. The overall goal for the Consor-
tium is to establish a pipeline all the way from the AD patient to 
the in vitro-derived mature neuron and its use for targeted drug 
screening compatible with a pharmaceutical screening approach. 
The Consortium will be focusing on AD patients with identified 
mutations like e.g. PSEN1/2 and MAPT. Proper selection of optimal 
subpopulations of patient fibroblasts for reprogramming, based 
on epigenetic and marker characteristics, will be an important first 
step in the process. Controlled expansion (optimal O2 tensions and 
growth factor addition) of subpopulations of either patient derived 
fibroblasts- or blood (CD34+) cells for integration-free reprogram-
ming (miRNA/episomal based) has already been established (see 
Holst et al poster). Transfection of normal human dermal fibroblasts 
(NHDF; Lonza) was compared between different liposome-based 
methods including Lipofectamine 2000 (invitrogen), X-tremeGene 
(Roche), and MagnetoFection (OZ Biosciences), and a Neon elec-
troporation device (Invitrogen). Results were evaluated by flow 
cytometry using constitutively expressed RFP or GFP. The Neon 
electroporation method yielded superior transfection efficiencies 
of >60% with lower overall cell death (50%) when using a single 
pulse (1600 V for 20 ms). This method is currently being tested 
with episomal vectors (Yu et al., 2009), with and without P53 
siRNA (Okita et al., 2011), Minicircles (Jia et al., 2010), or a Minicircle 
containing the miR-302/607 cluster (Anokye-Danso et al., 2011). 
The ratio of iPS-like cells is analyzed by flow cytometry every week 
over a 4-week period using the pluripotency markers SSEA-3/4 
and Tra-1-60. The number of iPSC-like colonies will eventually be 
visualized by live staining with Tra-1-81and picked. Another major 
task of the Consortium is to establish an efficient and reproducible 
differentiation process to cholinergic neurons in a xenofree and 
defined environment. The first differentiation trials have demon-
strated that human iPSCs within cultured in a xenofree environ-
ment can be differentiated towards the neuroepithelial lineage. In 
our trials (combining SB431542 and Noggin) a strong upregulation 
of the early neural marker, PAX6, has been observed at both mRNA 
(qPCR, >100 fold) and protein level. Exchange of Noggin with a 
specific analogue is being explored as the final xenofree process 
for the establishment of neuroepithelial cell populations intended 
for further cholinergic directed differentiation of AD derived iPSCs. 
We believe that the involvement of strong scientific, clinical and 
pharmaceutical partners in the Consortium will pave the way for a 
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process, generating AD specific in vitro models as well as discover-
ies of new AD disease mechanisms.

Poster Board Number: T-3266

INVESTIGATION OF THE PATHOGENESIS OF 
PARKINSON’S DISEASE BY PD PATIENTS DERIVED-
INDUCED PLURIPOTENT STEM CELLS
Liao, Mei-Chih1, Dressel, Ralf2, Trenkwalder, Claudia3, Schön, 
Michael4, Ravassard, Philippe5, Mansouri, Ahmed1

1Research Group Molecular Cell Differentiation, Max Planck Institute for 
biophysical Chemistry, Göttingen, Germany, 2Department of Cellular and 
Molecular Immunology, Georg-August-University Göttingen, Göttingen, 
Germany, 3Paracelsus-Elena Clinic, Kassel, Germany, 4Department of 
Dermatology and Venereology, University Medical Center Göttingen, Göttingen, 
Germany, 5Biotechnology and Biotherapy Team, Centre de Recherche de 
l’Institut du Cerveau et de la Moelle épin, Université Pierre et Marie Curie-Paris 6, 
Paris, France

Parkinson’s disease (PD) is one of the common neurodegenerative 
diseases. It is preferentially happened to elderly people, and leads 
to the movement disorder. The hallmarks of PD are progressive loss 
of midbrain dopaminergic neurons and the appearance of Lewy 
bodies in the affected neurons. At present, the etiology of PD is not 
well understood. Some familial forms of PD are caused by muta-
tions on the PD-related genes, Parkin, PINK1, LRRK2, and SNCA. 
However, most of the cases of PD are idiopathic and may reflect 
the interactions of environmental and genetic factors. The hurdle 
of studying PD pathogenesis is the inaccessibility of brain tissues 
from PD patients. Recent advances in cellular reprogramming now 
allow an alternative approach for investigating PD. PD patients’ 
skin fibroblasts can be converted to the pluripotent state, and 
further differentiated to the specific disease cell type, dopaminergic 
neurons. Such PD affected neurons in culture represent a promising 
departure point for exploring the pathogenic factors of PD. Here we 
have generated disease specific human induced pluripotent stem 
cells (hiPSCs) from 3 individual idiopathic PD patients’ fibroblasts 
and one healthy person fibroblast. We applied a single lentiviral 
vector (hSTEMCCA-loxP) which encodes OCT4, KLF4, SOX2, and c-
MYC, and subsequently discarded the transgenic plasmid using cre-
loxP recombination. The genomic constitutions of PD-hiPSCs were 
found identical to their parental fibroblasts by DNA fingerprinting. 
The characteristics of PD-hiPSCs resemble human embryonic stem 
cells (hESCs) with the expression of pluripotency marker genes and 
the capability of differentiating into 3 germ layers. Moreover, some 
of the PD-hiPSCs passed the teratoma tests, 3 different lineage 
tissues could be observed in vivo. Neural precursors were derived 
from PD-hiPSCs, and then applied for transcriptome analysis. Our 
results revealed some differentially expressed genes involved in 
calcium homeostasis and neural development. In the future work 
these genes will be examined in PD derived neural precursors and 
differentiated dopaminergic neurons. Meanwhile, PD affected do-
paminergic neurons will be analyzed in morphology and function 
compared to normal dopaminergic neurons in order to discover 
novel molecular players involved in Parkinson’s disease.

Poster Board Number: T-3267

DEVELOPMENT OF A NEW METHOD: THE CLONING 
FOR THE HEREDITARY UNKNOWN DISEASE GENE 
USING PATIENT-DERIVED IPS CELLS .
DATE, Hidetoshi, ICHIKAWA, Yaeko, BUDRUL, Ahsan
Neurology, The University of Tokyo, TOKYO, Japan

Linkage analysis is a well-established and powerful method for 
mapping disease genes of Mendelian inheritance. Although 

linkage analysis is a powerful tool, it depends on the number of 
pedigree information. So analysis with large number of pedigrees 
points out few candidate genes. While one or two families analysis 
produces many candidate genes. Recently, it is possible to scan of 
the personal whole genome using the next generation sequencer. 
Although this new technology finds some DNA base changes 
rapidly and efficiently, these results cannot tell us whether the DNA 
base change is the disease mutation or very rare variant in small 
numbers of family analysis. To address this problem, we generate 
the patient-derived iPS cell and try to identify disease gene from 
one family only.

Poster Board Number: T-3268

UTILIZING PATIENT-SPECIFIC INDUCED 
PLURIPOTENT STEM CELLS TO MODEL ALS
Kiskinis, Evangelos1, Boulting, Gabriella1, Wainger, Brian J.2, Davis-
Dusenbery, Brandi1, Woolf, Clifford2, Eggan, Kevin1

1Stem cell and Regenerative Biology, Harvard University, Cambridge, MA, USA, 
2Children’s Hospital Boston, Harvard Medical School, Boston, MA, USA

Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative 
disease that affects motor neurons in the brain and spinal cord. 
Generation of treatments for ALS and the understanding of mecha-
nisms that cause the disease have been hampered by an inability to 
culture motor neurons isolated from patients and by the complex 
genetic nature of most cases. Patient-specific induced pluripotent 
stem (iPS) cells, generated by epigenetic reprogramming of so-
matic cells, provide an invaluable tool for in vitro disease modeling, 
and could be used to address these problems. We have previously 
shown that iPS cells are similarly variable in their genomic qualities 
to ES cells as well as in their ability to differentiate into physiologi-
cally active motor neurons. Here we addressed whether iPS cells 
can be used to probe ALS in a cell culture system. We specifically 
focused on familial ALS cases that carry a mutation in the gene 
SOD1, which is responsible for around 25% of all genetic ALS. We 
show that motor neurons derived from these lines exhibit a variety 
of phenotypic differences to ones generated from healthy individu-
als. In particular, ALS-motor neurons decrease in numbers over 
long-term culture, with the largest motor neurons being selectively 
lost. Although ALS-derived motor neurons do not form large SOD1 
aggregates, a typical pathological phenotype in post mortem pa-
tients, they exhibit signs of ER stress and mitochondrial impairment 
as well as altered electrophysiological properties. These results, 
for the first time provide an insight to the functional defects that 
physiological levels of mutant SOD1 may lead to in patient motor 
neurons and broadly demonstrate that iPS cell technology can be 
used to probe an adult-onset neurological disease such as ALS.

Poster Board Number: T-3269

DERIVATION OF AUTISM SPECTRUM DISORDER-
SPECIFIC INDUCED PLURIPOTENT STEM CELLS 
FROM PERIPHERAL BLOOD MONONUCLEAR 
CELLS
DeRosa, Brooke A ., Vance, Jeffery M., Pericak-Vance, Margaret A., 
Dykxhoorn, Derek M.
Human Genetics and Genomics, University of Miami Miller School of Medicine, 
Miami, FL, USA

Autism spectrum disorders (ASDs) comprise an array of complex 
neurodevelopmental disorders. One of the major constraints in 
ASD research is the lack applicable human disease models. Patient-
specific induced pluripotent stem cells (iPSCs) hold great potential 
for deciphering the molecular pathophysiology of human genetic 
disease by giving rise to genetically relevant disease-affected cell 
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types that can be studied in vitro. iPSCs are most commonly derived 
from fibroblasts, which are obtained through skin biopsies. Among 
certain populations of individuals, including children with ASDs, 
the necessity for skin punch biopsies to extract fibroblasts make 
them an unsuitable source of cells for reprogramming. To circum-
vent this limitation, we have derived iPSC lines from peripheral 
blood mononuclear cells (PMBCs) isolated from the whole blood of 
autistic children. Furthermore, the autism iPSCs could differentiate 
into GABAergic and dopaminergic neurons, which are neural sub-
types frequently affected in ASDs.

Poster Board Number: T-3270

PATIENT-SPECIFIC INDUCED PLURIPOTENT 
STEM CELLS FROM CARDIAC PROGENITORS 
RECAPITULATE THE MODELS FOR CARDIAC 
CHAMBER DISORDERS
Kobayashi, Junko1, Yoshida, Masashi2, Tarui, Suguru1, Hirata, 
Masataka1, Takahashi, Ken3, Naruse, Keiji3, Kasahara, Shingo1, Sano, 
Shunji1, Oh, Hidemasa4

1Cardiovascular Surgery, Okayama University, Okayama, Japan, 
2Cardiovascular Medicine, Okayama University, Okayama, Japan, 
3Cardiovascular Physiology, Okayama University, Okayama, Japan, 
4Regenerative Medicine, Center of Innovative Clinical Medicine, Okayama 
University Hospital, Okayama, Japan

Background- In contrast to human, zebrafish can efficiently 
regenerate the lost cardiac muscles shortly after injury. Although 
the studies have indicated the genetic fingerprint essential for 
self-repair in lower vertebrate with single ventricle, yet, there is little 
model for investigating the candidate genes potentially contrib-
uted to cardiac regeneration in human heart. Single ventricle (SV) 
physiology is a rare but fatal congenital heart defect in human. 
Here, we propose that the creation of disease-specific induced 
pluripotent stem (iPS) cells from patients with congenital heart 
malformation allows investigation on disease phenotype and may 
provide an opportunity to uncover the genetic evidence for myo-
cyte renewal in human. Methods- Disease-specific iPS cells were 
generated from 15 patients include 10 patients with SV physiology 
and 5 bi-ventricle (BV) control hearts. Myocardial tissue specimens 
were minced to isolate cardiac progenitor cells (CPCs) and the cells 
were infected with a combination of retroviruses encoding the 
human transcription factors Oct3/4, Sox2, Klf4, and c-myc. Alkaline 
phosphatase staining and immunofluorescent analysis were 
performed to verify the authenticity of generated iPS clones. RNA 
was isolated from the cells for quantitative PCR and whole-genome 
expression analysis. Bisulfite sequencing was assessed by using the 
primers amplify the Oct3/4 and Nanog promoter regions. Results- 
In culture, CPCs from SV hearts showed an enhanced proliferative 
potential compared with those from BV patients. Although iPS col-
onies from most individuals can be readily identified by embryonic 
stem (ES) cell-like morphology, ES cell-like colonies formed from 
SV-derived CPCs can be expanded more efficiently than those from 
BV patients (70% vs. 20% of subjects analyzed). Bisulfite sequenc-
ing analysis showed that Oct3/4 and Nanog promoter regions were 
demethylated in both types of iPS cells generated. Likewise, iPS 
cells from CPCs could formed teratoma when injected the cells into 
immunocompromised mice. Whole genome analysis revealed that 
Nkx2-5, Tbx5, and Mef2c, those are core transcriptional networks 
involved in mammalian heart development, were comparable 
between the CPCs isolated from SV and BV patients. We also found 
that inductive signals specific for second heart field development, 
including Isl1, Hand1, Wnt3a, BMP typeI receptor, and Bop1 were 
significantly downregulated in SV-derived CPCs; however, Notch1 
and Foxh1 expressions increased remarkably compared with BV-

derived CPCs. Surprisingly, GATA4 which is responsible for zebrafish 
heart regeneration after injury was decreased in SV-derived CPCs. 
Both types of CPCs demonstrated similar calcium oscillation before 
lineage induction. Upon cardiac differentiation, transcriptional 
factors include alpha-MHC, Nkx2-5, Tbx5, Hand2, and Isl1 were sig-
nificantly upregulated in BV-derived iPS cells, whereas these genes 
remained unchanged but GATA4 expression was enhanced in SV-
derived iPS cells. Conclusions- Our results suggest that factor-based 
reprogramming of patient-derived cardiac progenitors can ef-
ficiently generate disease-specific iPS cells. CPCs and iPS cells from 
single ventricle hearts have distinct characteristics during cardiac 
differentiation. Verification of genes prerequisite for zebrafish heart 
regeneration by using iPS cells may enable disease investigation 
and also facilitate the development of new cardiac regeneration 
therapy in human.

Poster Board Number: T-3271

DISEASE CHARACTERIZATION USING LONG QT 
SYNDROME SPECIFIC INDUCED PLURIPOTENT 
STEM CELLS
Egashira, Toru, Yuasa, Shinsuke, Fukuda, Keiichi
Cardiology, Keio University School of Medicine, Tokyo, Japan

[Background] Although previous reports have indicated that long 
QT syndrome-specific iPS cells (LQTS-iPSCs)-derived cardiomyo-
cytes recapitulated disease phenotypes, those patients were previ-
ously diagnosed with mutated channel profiles. In reality, most 
patients have no such specific information. To address whether 
iPSCs could be used for personalized disease characterization, 
we generated iPSCs from a sporadic LQTS patient with unknown 
disease cause. [Methods and Results] (1) We generated iPSCs 
from control (n = 2) and a patient with LQTS, and differentiated 
into cardiomyocytes through embryoid body (EB) formation. (2) 
Electrophysiological analysis of the LQTS-iPSCs-derived EBs using 
multi electrode array system revealed that the duration of the field 
potential (FPD) was markedly prolonged compared with the con-
trol (388.9 ± 44.3 msec vs 202.3 ± 16.3 msec, P<0.01). (3) We tested 
several drugs affecting QT prolongation to clarify the electrophysi-
ological properties. The IKr blocker E4031 significantly prolonged 
FPD (% change 1.21 ± 0.02, P<0.01) and induced frequent severe ar-
rhythmia, not only early-after depolarization (n = 8/16 vs n = 1/16) 
but also torsades de pointes-like arrhythmia, only in LQTS (n = 4/16 
vs n = 0/16). The IKs blocker, chromanol 293B did not prolong FPD 
in LQTS but it significantly prolonged FPD in the control (% change 
1.09 ± 0.04, NS vs 1.44 ± 0.07, P<0.01), suggesting the involvement 
of IKs disturbance in the patient. Isoproterenol induced ventricular 
tachycardia-like arrhythmia only in LQTS, which was blocked by 
propranolol. These data strongly suggested a functional impair-
ment in the patient’s IKs channel; genotype analysis for KCNQ1 
gene revealed a novel heterozygous mutation, 1893delC. (4) Patch 
clamp analysis and immunostaining confirmed a dominant-nega-
tive role for 1893delC in IKs channel through a trafficking deficien-
cy. [Conclusions] LQTS-iPSCs-derived cardiomyocytes recapitulated 
the disease phenotypes, and they can be utilized for identification 
of the disease cause and genotype. This study demonstrated that 
iPSCs could be useful to characterize the disease, drug responses, 
diagnosis and genotyping in patients with sporadic LQTS, which in 
turn may facilitate medical therapies in the clinical settings.
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GENERATION OF INDUCED PLURIPOTENT 
STEM CELLS FROM PRIMARY HEMATOLOGICAL 
MALIGNANCIES .
Kumano, Keiki, Arai, Shunya, Hosoi, Masataka, Taoka, Kazuki, 
Taoka, Kazuki, Ueda, Koki, Nakazaki, Kumi, Kamikubo, Yasuhiko, 
Kurokawa, Mineo
Univ of Tokyo, Tokyo, Japan

Induced pluripotent stem cells (iPSCs) can be generated by the 
expression of defined transcription factors not only from normal 
tissue, but also from malignant cells. Bone marrow cells from a 
chronic myelogenous leukemia (CML) patient were reprogrammed 
by introducing the transcription factors Oct3/4, Sox2, KLF4, and 
c-myc. Two CML derived iPSCs (CML-iPSCs) were generated. 
Although CML-iPSCs expressed the bcr-abl, they were resistant to 
imatinib. Comprehensive analysis of DNA methylation revealed 
the very similar methylation pattern between normal and CML-
iPSCs. Then we differentiated them into hematopoietic progeni-
tors. They showed the hematopoietic marker CD45 and immature 
marker CD34, and recovered the sensitivity to imatinib, which 
recapitulated the feature of initial CML disease. The phosphoryla-
tion state of ERK1/2, AKT, and STAT5 were evaluated after imatinib 
treatment in CML-iPSCs. The phosphorylation of ERK1/2 and AKT 
were unchanged after treatment, whereas the phosphorylation of 
STAT5 was decreased in CML-iPSCs although it was not activated 
in normal iPSCs. The phosphorylation of CrkL, which is the direct 
target of the bcr-abl, was decreased in both CML-iPSCs and CML-
iPSCs derived hematopoietic cells although it was not activated in 
the normal iPSCs. These results showed that the signaling for iPSCs 
maintenance compensates for the inhibition of bcr-abl in CML-
iPSCs and that bcr-abl dependence was lost in CML-iPSCs. Thus, this 
system can act as a new platform for the elucidation of the disease 
mechanism and drug screening.
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SPONTANEOUS NEURONAL DIFFERENTIATION 
IN TUBEROUS SCLEROSIS COMPLEX DERIVED 
PLURIPOTENT STEM CELLS
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1Neurology, Vanderbilt University, Nashville, TN, USA, 2Vanderbilt University, 
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Tuberous Sclerosis Complex (TSC) is a multiorgan disease caused 
by mutation or deletion of either the TSC1 (encodes hamartin) or 
TSC2 (encodes tuberin) genes. Hamartin and tuberin bind to one 
another and deficiency of either protein is sufficient to cause TSC. 
Although multiple downstream signaling pathways appear to 
be controlled by the TSC1/2 genes, inhibition of the mTOR kinase 
appears to be central. Inhibition of the mTOR complex 1 (mTORC1) 
in fact has become an established and potent therapy for at least 
a subset of the clinical manifestations seen in TSC. The pathologi-
cal hallmark of TSC is hamartomas (collections of disorganized 
non-malignant cells) that appear to underlie the severe disease 
manifestations that are seen in most patients. Neurological features 
are particularly severe with many patients suffering from epilepsy, 
mental retardation and autism. Pathological examination of brain 
hamartomas (“tubers”) reveal large neurons and glial cells that 
are highly dysmorphic. The prevailing model of TSC pathogenesis 
posits a germline mutation in TSC1/2 genes followed by a “second 
hit” mutation/deletion in the other TSC1 or TSC2 allele. Such loss of 
heterozygosity is then required for the formation of hamartomas 

in brain (“tubers”), kidney, heart, lung and skin. While experimental 
support for this model has been verified with non-brain hamarto-
mas, loss of heterozygosity in cortical tubers has been extremely 
difficult or not possible to demonstrate. To study the role of the 
TSC1/TSC2 genes during human development and to begin to 
unravel complex genotype/phenotype relationships and the role of 
mTORC1 inhibition, we have generated induced pluripotent stem 
cells (iPSC) from multiple patients with TSC using both viral and 
plasmid-based reprogramming methods. Biochemical and genetic 
analyses indicate increased mTORC1 signaling in TSC patient 
derived iPSC. TSC patient derived iPSC exhibited rapid growth and 
spontaneously generated immature neurons even under stem cell 
maintenance conditions. Compared to control iPSC, spontane-
ously generated neurons were much more frequently seen and 
had elongated, multipolar neurites. Treatment with the mTORC1 
inhibitor rapamycin reversed these phenotypes. In addition, TSC 
patient derived iPSC had altered media requirements for growth 
factors in a cell-autonomous manner. Finally, loss of heterozygosity 
was not found in TSC patient derived iPSC lines. These last findings 
are highly significant as it suggests that abnormal differentiation of 
human neural progenitor cells and neurons may be due to haplo-
insufficiency of the TSC1 or TSC2 genes. If validated, these findings 
would possibly change therapeutic approaches to the treatment of 
TSC and related disorders.
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CLINICAL VALUES IN UNDERSTANDING THE 
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Regulation, Faculty of Medicine, University of Tsukuba, Japan, 6Center for iPS 
Cell Research and Application, Kyoto University, Kyoto, Japan

Introduction: Neutrophil (NEU) differentiation is a dynamic process 
that can be recaptured in vitro using induced pluripotent stem cells 
(iPSCs). This process is susceptible to manipulation by cytokines, 
allowing for the study of these cells at specific stages in their 
development. Most importantly from a clinical perspective, by 
generating patient autologous iPSCs, it is possible to recapitulate a 
specific disease phenotype. Chronic granulomatous disease (CGD) 
is a congenital NEU disorder characterized by the impaired genera-
tion of reactive oxygen species (ROS). The transplantation of gene 
modified CD34+ cells offers the best hope of a permanent cure 
but carries the inherent risk of genotoxicity. In this study, we aim to 
highlight the clinical value of iPSCs as a disease model in elucidat-
ing the underlying pathophysiology and in assessing the effective 
recovery of cell functions following gene modification. 
Methods: Peripheral blood (PB) CD34+ cells were isolated from two 
CGD patients with gp91phox or p47phox deficiency and from a 
healthy donor. Cells were reprogrammed using a Sendai virus vec-
tor expressing Oct4/Sox2/Klf4/c-Myc. Self-inactivating lentiviral or 
alpharetroviral vectors were used to insert either gp91 or p47 cDNA 
into iPSCs. Neutrophil differentiation was induced using VEGF and 
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G-CSF. WG, MPO and ALP staining was done to assess cell mor-
phology. The immunophenotypic profiles of differentiating cells 
were assessed by staining for macrophage and neutrophil specific 
antigens. ROS production was analyzed by the DHR flow cytometry 
assay following NEU stimulation with PMA. Neutrophil extracellular 
traps (NETs) were visualized by staining with SYTO 13 and anti-MPO 
antibody. Neutrophils isolated from healthy donors served as the 
control. Results: Mature PB-NEUs and control iPSC-NEUs displayed 
the classic multi-lobed appearance of the nucleus. ROS were gener-
ated at comparable levels and both populations were able to form 
NETs. However, CGD iPSC-derived NEUs (gp91phox and p47) ap-
peared to show impaired development. This was suggested by the 
fact that at day 7 of the differentiation culture, only a proportion 
of the population stained positive for ALP, which is a protein found 
in secretory vesicles. At the same time point, nearly all control 
iPSC-NEUs stained positive for ALP. CGD iPSC-derived NEUs were 
ROS negative at all time points and displayed impaired formation 
of NETs. The loss of these functions however was recovered in NEUs 
differentiated from gene modified CGD iPSCs. Conclusion: This is 
the first report to show that in vitro differentiated NEUs have the ca-
pacity to form NETs. Only mature NEUs with a complete repertoire 
of cellular components and normal ROS generating capacity pos-
sess this property. Along with other matching characteristics to PB 
NEUs, these results may be taken as validation of the accuracy with 
which this model may be utilized to mimic NEU physiology and 
development in vivo. Indeed, in this instance it has been utilized to 
uncover a previously unreported impairment in CGD NEU develop-
ment. Further study is required to determine the implications of 
this. In addition, we have shown that vector mediated gene transfer 
can recover the characteristic loss of function associated with CGD 
NEUs. It is possible that this disease model may also be used to 
study insertion site profiling for example. This will allow therapeu-
tic vectors to be evaluated for clinical safety thus minimizing the 
potential risk of genotoxicity and possible harm to patients.
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HIGH THROUGHPUT SCREENING OF NEUTRAL 
LIPID STORAGE DISEASE, MYOPATHY SUBTYPE 
IPS CELLS IDENTIFIES MODULATORS OF 
INTRACELLULAR LIPID METABOLISM THAT 
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Induced pluripotent stem cells (iPSCs) hold great promise as in vitro 
disease models for pathway discovery and therapeutic screening. 
Here, we generate a murine iPSC model of neutral lipid storage 
disease, myopathy subtype (NLSD-M) (also know as Triglyceride 
Cardiomyovasculopathy (TGCV)), a condition characterized by a 
marked elevation of lipid accumulation in cardiac and skeletal mus-
cle due to the loss of functional adipose triglyceride lipase (ATGL) 
that converts triglyceride to diacylglycerol for the production of 
ATP by fatty acid β-oxidation. Using a high throughput screening 
(HTS) platform for differentiated iPSCs we identified several small 
molecule modulators of cellular metabolism that normalize the in-

tracellular lipid level in differentiated NLSD-M murine iPSCs. Further 
characterization of these compounds revealed their induction of 
glycolysis and suppression of oxidative respiration. To validate the 
lipid modulatory effects of these compounds in vivo, we treated 
NLSD-M mice with three of the top-hits identified in our HTS screen 
(mefloquine, perhexiline, and vinpocetine). Over an 18-week study 
period, we found all three of these drugs reduced triglyceride ac-
cumulation in the heart, improved cardiac function, and prolonged 
survival by 4 weeks (i.e. ~33% increase in lifespan) when compared 
with untreated NLSD-M mice. Preliminary gene expression analyses 
show a normalization of cardiac metabolic enzyme levels in drug 
treated hearts. Our results represent the first successful HTS screen-
ing of disease iPSCs for the discovery of novel therapy. Given the 
increased prevalence of NLSD-M/TGCV in Japanese population, 
our drugs may benefit these patients when examined in a clinical 
setting.
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CELLS FOR THE STUDY OF AUTISM SPECTRUM 
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Autism spectrum disorder, normally exhibits the onset of symp-
toms before 3 years of age, and is characterized by severe impair-
ment in reciprocal socialization, impairment in communication 
skills, and repetitive or restrictive behaviors. It is a heterogeneous 
condition of multiple etiologies; no precise clinical assessment 
tools currently allow precise definition between the multiple vari-
ants, nor are there biological markers to distinguish these variants. 
A rise in the number of children identified with autism spectrum 
disorders, from five to 72 cases per 10,000 children in the USA 
and Europe, and the absence of definitive forms of therapy have 
resulted in increased public concern. Improved strategies for early 
identification of specific phenotypic characteristics and biological 
markers (e.g., electrophysiological changes) hopefully might im-
prove the effectiveness of treatment. The invasive nature of collect-
ing primary neuronal tissue from patients might be circumvented 
through the use of iPSC and their subsequent neuronal differen-
tiation. With the successful reprogramming of human fibroblasts 
into ES cell-like state (aka induced pluripotent stem cells, iPSC) by 
Yamanaka et al in 2007, this methodology has subsequently been 
successfully employed to derive cultured neural cells from patients 
with ALS, Parkinson disease, and other disorders. These break-
throughs make it possible for us to generate a cell culture model of 
autism spectrum disorder by application of iPSC reprogramming 
of human fibroblasts and subsequent neural differentiation. In 
this study, fibroblast cultures from patients (subject with autism), 
and non-affected controls have been established; subsequently 
these cells are reprogrammed into an ES cell-like state (aka induced 
pluripotent stem cells, iPSC). The reprogrammed cell colonies are 
cloned, propagated, and induced to differentiate in vitro into neu-
ronal cultures. Based on our underlying assumption that synaptic 
transmission is aberrant in autism, these patient-specific neuronal 
cultures will be utilized for neuronal network analysis by using the 
photoconductive-stimulation system described in Gutierrez et al. 
Briefly, spontaneous or pulse-stimulated activity of networks is 
measured by optical techniques, and the structural basis of these 
patterns will analyzed by fractal dimension analysis. By use of these 
approaches we have the capacity to characterize the arrangement 
and complexity of their axonal architecture. This approach has been 
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employed to demonstrate differences in hippocampal cultures of 
a rat model carrying the neurolignin mutation R471C-NL3 which 
has been identified in a subgroup of patients with autism spectrum 
disorders. This study represents the pilot attempt to evaluate mem-
brane excitation and signal transduction in neural cells derived 
from patients with autism.
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NEURAL DIFFERENTIATION OF MULTIPLE 
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The recent introduction of technologies capable of reprogramming 
human somatic cells into induced pluripotent stem (iPS) cells offers 
a unique opportunity to study many aspects of neurodegenerative 
diseases in vitro that could ultimately lead to novel drug develop-
ment and testing. Here, we report for the first time that human 
dermal fibroblasts from a patient with relapsing-remitting Multiple 
Sclerosis (MS) were reprogrammed to pluripotency by retroviral 
transduction using defined factors (OCT4, SOX2, KLF4, and c-MYC). 
The MSiPS cell lines resembled human embryonic stem (hES) cell-
like colonies in morphology and gene expression and exhibited si-
lencing of the retroviral transgenes after four passages. MSiPS cells 
formed embryoid bodies that expressed markers of all three germ 
layers by immunostaining and Reverse Transcriptase (RT)-PCR. The 
injection of undifferentiated iPS cell colonies into immunodeficient 
mice formed teratomas, thereby demonstrating pluripotency. The 
MSiPS cells were successfully differentiated into mature astrocytes, 
oligodendrocytes and neurons with normal karyotypes. Although 
MSiPS-derived neurons displayed some differences in their electro-
physiological characteristics as compared to the control cell line, 
they exhibit properties of functional neurons, with robust resting 
membrane potentials, large fast tetrodotoxin-sensitive action po-
tentials and voltage-gated sodium currents. This study provides for 
the first time proof of concept that disease cell lines derived from 
skin cells obtained from an MS patient can be generated and suc-
cessfully differentiated into mature neural lineages. This represents 
an important step in a novel approach for the study of MS patho-
physiology, for disease modeling and potential drug discovery.
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MODELING TRISOMY-21 SYNDROME WITH IPS 
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Trisomy 21(T21) Syndrome is a common chromosomal abnormal-
ity caused by an extra copy of chromosome 21 that contributes to 
the cognitive impairments associated with Down Syndrome (DS). 
The human gene for amyloid precursor protein (APP) is located on 
chromosome 21. APP is a ubiquitously expressed transmembrane 
protein whose cleavage product, the β-amyloid (Aβ) protein, is 
deposited as amyloid plaques in the aged brain, and in the neuro-
degenerative conditions of Alzheimer disease’s (AD) and DS. Recent 

study demonstrated that in DS patient’s, neurons overexpress miR-
155 and miR-802 lead to low levels of the target protein, methyl-
CpG-binding protein (MeCP2), which is important for the matura-
tion of neuron cells. Generation of diseased induced pluripotent 
stem (iPS) cells has unique values in developing human genetic 
models in vitro. This technology holds the promise of increased un-
derstanding of complex disease. Here we have generated human 
iPS cell lines from second trimester amniotic fluid (AF) cells with T21 
by lentiviral delivery of Yamanaka factors. We report that T21 AF-iPS 
cells were characterized for expression of pluripotent markers such 
as alkaline phosphatase activity, Oct4, Sox2, Nanog, TRA-1-60, TRA-
1-81, SSEA-3, SSEA-4 and the abilities of differentiation into three 
germ layers by forming embryoid bodies in vitro and teratomas 
in vivo. The T21 AF-iPS still maintained the abnormal and unique 
chromosomal karyotypes, three pairs of chromosome 21. We found 
the expressed protein level of APP in neuron progenitor cells (NPCs) 
derived from T21 AF-iPS cells to be significantly increased compare 
with NPCs from normal AF-iPS cells. We also demonstrate that the 
expression of miR-155 and miR-802 in T21 AF-iPS-NPCs were highly 
expressed in presence low expression of MeCP2. Our findings 
demonstrate that T21 AF-iPS cells serve as a good source to further 
elucidate neurogenesis of DS and onset of Alzheimer’s disease.
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MOLECULAR ANALYSIS OF FMR1 REACTIVATION 
IN FRAGILE-X INDUCED PLURIPOTENT STEM 
CELLS AND THEIR DERIVED NEURONS
Bar-Nur, Ori, Caspi, Inbal, Benvenisty, Nissim
Genetics, Hebrew University, Jerusalem, Israel

Patient specific induced pluripotent stem (iPS) cells, generated from 
somatic cells of disease affected individuals, hold a tremendous 
potential for studying disease mechanisms and for drug screening 
approaches using cell types not previously available. Fragile-X (FX) 
syndrome belongs to the autistic spectrum disorders, and is the 
most common cause of inherited mental retardation. It is nearly 
always caused by silencing of the FMR1 gene due to abnormal CGG 
repeat expansions in the 5’-UTR of the gene. Abnormal CGG repeat 
expansion of over 200 repeats leads to transcriptional silencing 
and CpG methylation of the gene 5’-UTR and the gene promoter. 
Recently, we have generated 11 FX-iPS cell lines from 3 different 
FX patients. In FX-iPS cells, the gene is transcriptionally silent both 
in the pluripotent and differentiated state. The absence of FMR1 
expression in FX-iPS cells is accompanied by DNA methylation and 
histone modifications indicative of heterochromatin at the gene 
promoter. Here, we wished to evaluate the reactivation of FMR1 
in FX-iPS cells and their differentiated neuronal derivatives by 
epigenetic modulating drugs. We find that 5-azacytidine (5-azaC) 
was able to robustly reactivate gene expression both in FX-iPS and 
FX-neuronal cells. This reactivation is coupled with extensive DNA 
demethylation of the gene promoter as well as increasing levels 
of histone H3 acetylation and histone H3K4 methylation, but not 
decreasing levels of H3K9 methylation. Finally, we show that FMR1 
gene expression is maintained even when 5-azaC treatment is 
withdrawn. This is the first time that reactivation of FMR1 is shown 
in stem cells or neuronal cells of FX patients by a pharmacological 
treatment. These findings may eventually pave the way to affect 
the progression of the disease in FX patients.
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MODELING FOR AUTOSOMAL RECESSIVE 
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Autosomal recessive polycystic kidney disease (ARPKD) is one of 
the most common pediatric renal cystic diseases, with an estimated 
incidence of 1 in 20,000 live births. The disorder is characterized by 
non-obstructive fusiform dilatations of the renal collecting ducts re-
sulting in enlarged spongiform kidneys and ductal plate malforma-
tion of the liver leading to congenital hepatic fibrosis. Most patients 
with ARPKD present perinatally with oligohydramnios caused by 
decreased fetal urine output and related hypoplastic lungs, but 
others present later in life when the clinical symptomatology is 
dominated by either renal failure or hepatic dysfunction, or both. 
The pathogenesis of congenital hepatic fibrosis as well as renal cyst 
formation remains largely unknown, and no therapeutic strategies 
have been established. Here we have generated induced pluripo-
tent stem cells (iPSCs) from skin fibroblast samples of a 10-year-
old female patient with ARPKD by transducing five transcription 
factors, OCT4, SOX2, KLF4, L-MYC and LIN28 with non-integrating 
episomal vectors. ARPKD-iPSCs are similar to human embryonic 
stem cells (ESCs) in their morphology, cell behavior, and the expres-
sion of surface antigens and marker genes for the undifferentiated 
state. In addition, the disease-specific iPSCs show multipotent 
differentiation ability into three embryonic germ layers both in vitro 
and in vivo. Notably, we have confirmed that ARPKD-iPSCs can be 
induced to differentiate into bile duct epithelia and renal collect-
ing duct cells in vitro, cell types affected in ARPKD. Using these 
differentiation systems and microarray analyses, we are identifying 
the molecules involved in the onset or progression of liver fibrosis 
and cystic kidneys by comparing the expression profiles of the 
hepatic and renal cells differentiated from ARPKD-iPSCs with those 
from normal Japanese iPSCs. These results suggest that disease 
modeling using patient-specific iPSCs can be used for studying the 
molecular mechanisms in the pathogenesis of ARPKD.
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The ability to reprogram somatic cells to an embryonic stem cell-
like state has had landmark impact on basic biological research, 
drug screening, and drug discovery. Ultimately, achieving the 
promise of induced pluripotent stem (iPS) cell research requires the 
controlled differentiation of cells to ecific cell types. However, it is 
well known that there can be large differences in target cell type 
yields for iPS lines even from the same patient. Previously, we have 

created an image recognition tool that can be used to classify iPS-
like colonies in microscopy image sequences with a high degree 
of accuracy, and in a related poster here we more thoroughly 
assess an imaging protocol for the automated selection of fully 
reprogrammed iPS colonies using live cell microscopy and image 
recognition. Another question we are interested in is whether 
these technologies can be used to score iPS colonies, both fully and 
partially reprogrammed (piPS, viral-GFP positive colonies with iPS 
like morphology), for having a differentiation bias towards specific 
cell types in real time. In this study, we have acquired 8 time-lapse, 
20 x 20 composite image sequences of the complete 10cm dish at 
2x and 4x magnifications showing the reprogramming of colonies 
from fibroblast lines of Spinal Muscular Atrophy patients imaged 
at 6 hour intervals for four weeks using a cell culture observation 
system, BioStation CT (Nikon). 40 iPS-like and piPS colonies were 
then picked expanded and differentiated towards cardiomyocyte 
lineages in embryoid bodies and their differentiation propensi-
ties assessed using QPCR. For each colony, a microscopy image 
sequence showing colony formation is quantified using an image 
recognition tool in CL-Quant (Nikon). Our hypothesis is that live 
cell imaging metrics can be used to score colonies in terms of their 
differentiation bias. Here we present the results from these 40 cell 
lines together with the image-based measurements that correlate 
with cardiomyocyte outcomes. 

Poster Board Number: T-3282

XENO-FREE CULTURE SYSTEMS FOR PLURIPOTENT 
STEM CELLS
Kaur, Jasmeet1, C. MacArthur, Chad2, Boucher, Shayne1, Fontes, 
Andrew2, T Lieu, Pauline2, C.Vemuri, Mohan1

1Primary and Stem Cell System, Life Technologies, Frederick, MD, USA, 2Primary 
and Stem Cell System, Life Technologies, Carlsbad, CA, USA

In recent years, there has been an increasing demand for qualified 
media and reagents that are free of animal derived ingredients 
for culturing pluripotent stem cells (PSCs). An important consider-
ation for PSCs to be cultured in defined feeder-free and xeno-free 
conditions is that animal origin products may increase the risk of 
non-human pathogen transmission and immune rejection, limiting 
their use in downstream applications. To overcome such issues, we 
developed and tested a set of xeno-free reagents for PSC culture. 
The CTS™ culture system enables a complete and comprehensive 
solution for successful culturing of hESCs and iPSCs in KnockOut™ 
SR XenoFree CTS™ (KSR XF) (culture medium) and KnockOut™SR 
Growth Factor Cocktail (supplement) with CELLstartTM CTSTM 
(xeno-free matrix) that meet cell therapy compliant requirements 
and regulations. Cells grown in these conditions express normal 
pluripotent markers, maintain normal karyotype, and retain their 
ability to differentiate into cells of the three germ layers. Addition-
ally, we also successfully derived iPSCs under xeno-free conditions 
using a non-integrating CytoTune™ -iPS Sendai Reprogramming Kit, 
and expanded the iPSCs under xeno-free conditions. This xeno free 
system will help researchers to transition towards translational and 
clinical research for PSC. CTS™ regulatory-compliant reagents such 
as KSR XF, GFC supplement and CELLStart™, will facilitate stan-
dardization and optimization of cell culture processing, minimize 
exposure of PSC lines to non-human animal origin material and 
render safety in cell therapy applications.
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Induced pluripotent stem (iPS) cells, which were reprogrammed 
from somatic cells by overexpressing reprogramming factors, un-
dergo unlimited self-renewal and have differentiation potential into 
various types of cells like embryonic stem cells (ESCs). Direct differ-
entiation into a specialized cell types from iPS cells hold consider-
able promise for regenerative medicine as well as basic research. 
Neural stem cells (NSCs) are self-renewing multipotent popula-
tions and have capacity of neural differentiation into multiple cell 
lineages such as neurons, astrocytes, and oligodendrocytes. Many 
researchers have reported that NSCs have therapeutic effects in 
neurological disease following transplantation. Here, we induced 
differentiation of iPS cells into NSCs in vitro and in vivo, which were 
compared with ESC-derive and brain-derived NSCs. NSCs differ-
entiated from ESCs and iPS cells were morphologically indistin-
guishable from brain-derived NSCs and rapidly propagated in the 
presence of EGF and bFGF, and stained positive for NSCs markers 
Nestin and Sox2. Moreover, these iPS cell-derived NSCs showed the 
tripotent capacity of differentiation into neurons, astrocytes, and 
oligodendrocytes. However, global gene expression pattern of iPS 
cell-derived NSCs (both in vivo- and in vitro-derived) were distinct 
from the brain-derived NSCs. Moreover, iPS cell-derived NSCs were 
spontaneously aggregated during the long-term passaging and 
formed ES cell like colonies, which finally expressed Oct4-GFP. The 
spontaneously reverted GFP-positive cells (iPS-NSC-iPS) expressed 
similar levels of pluripotency markers (Oct4, Nanog) to ESCs and 
iPS cells, and were able to form germline chimera. This re-repro-
gramming may be due to spontaneous re-activation of transgenes 
inserted in iPS cell genome when iPS cells were differentiated into 
NSCs. Taken together, iPS derived NSCs were morphologically and 
characteristically similar to brain-derived NSCs, but differ in global 
gene expression pattern and tend to reverted into pluripotent state 
spontaneously.

Poster Board Number: T-3284

ULTRASTRUCTURE OF PORCINE INDUCED 
PLURIPOTENT STEM CELL-LIKE COLONIES AND 
DERIVED EMBRYOID BODIES
Høffding, Miya1, Rasmussen, Mikkel A.1, Hall, Vanessa J.1, 
Muenthaisong, Suchitra2, Dinnyes, Andras2, Hyttel, Poul1

1Faculty of Life Sciences, Copenhagen University, Copenhagen, Denmark, 
2BioTalentum Ltd., Göllödö, Hungary

The generation of induced pluripotent stem cells (iPSCs) from ter-
minally differentiated cells provides exciting possibilities for design-
ing patient-specific in vitro disease models and producing immune-
compatible tissues for transplantation. IPSCs have been produced 
from both mouse and human, however, the derivation of bona fide 
iPSCs from pigs is still pending. Porcine iPSCs would be extremely 
useful, since autologous transplantation in porcine biomedical 
models could serve as an intermediate step between mouse and 
man. The present study aimed to characterize the ultrastructure of 
porcine iPSC-like colonies reprogrammed from porcine neural pro-
genitor cells (NPCs) by lentiviral transduction with a polycistronic 
construct encoding the transcription factors OCT4, SOX2, KLF4, and 
C-MYC. Two cell lines with embryonic stem cell (ESC)-like morphol-

ogy, capable of prolonged clonal propagation, were analyzed at 
passage 24 as well as after embryoid body (EB) formation at this 
passage. Transmission electron microscopy was applied to look for 
stem cell characteristics and signs of differentiation. The iPSC-like 
colonies consisted of naïve cells with large ovoid nuclei containing 
abundant euchromatin and, typically, one to two distinct nucleoli. 
The cytoplasm contained lipid droplets, free ribosomes, and small 
rounded mitochondria with few cristae as the most prominent 
structures. Additionally, many cells had well-developed rough 
endoplasmic reticulum. Microvilli were commonly protruding 
between cells and at the borders of colonies, and the basal body 
and axoneme of a cilium were also found. Apoptosis was occasion-
ally seen at the periphery of colonies, and phagocytosed apop-
totic bodies were present in the cytoplasm of some cells. On one 
occasion, columnar epithelial differentiation had occured at the 
colony surface, where adjacent cells were linked with tight junc-
tions and desmosomes. Overall, these observations are indicative 
of an undifferentiated ESC-like morphology of the porcine iPSC-like 
colonies, although apoptosis and signs of spontaneous differen-
tiation were also noted. EBs produced from the iPSC-like colonies 
presented cells with a radically altered ultrastructure. The nuclei 
were extensively lobulated and contained electron-dense blocks of 
heterochromatin. The cytoplasm was rich in organelles; especially 
the smooth endoplasmatic reticulum and Golgi compartments 
were abundant, and intermediate filaments and microtubules 
composed a meshwork throughout the cells. Tight junctions and 
desmosomes were commonly found in the EB periphery. Further-
more, mitoses were evident. In two cases, neural rosettes consisting 
of radially arranged columnar cells, linked with tight junctions and 
desmosomes and enclosing a central cavity into which abundant 
cilia protruded, were observed. No other morphologically distinct 
cell types were detectable in the EBs, underscoring the inherent 
capability of the NPC-derived iPSCs for neural differentiation. It is 
tempting to speculate that this phenomenon may be due to an 
epigenetic memory of the NPCs potentially retained through in-
complete iPSC reprogramming. In conclusion, porcine NPC-derived 
iPSC-like cells have an undifferentiated ultrastructure compatible 
with the potential state of pluripotency, whereas EBs derived from 
them revealed an inherent capability of neural differentiation.

Poster Board Number: T-3285

PIG IPS CELLS-A NEW RESOURCE TO GENERATE 
GENE MODIFIED PIGS
Chen, Jijun1, Wu, Zhao2, Ren, Jiangtao1, Bao, Lei1, Cui, Chun1, Rao, 
Lingjun1, Xiao, Lei1

1College of Animal Sciences, Zhejiang University, Hangzhou, China, 2SiDanSai 
Stem Cell Technology Company, Shanghai, China

Pig is one of the best organ donors to provide organs for patients 
because the porcine organs are significantly similar to humans 
in its dimension, structure and function, and serve as a research 
model in many fields of biomedical research. However, the number 
of transgenic pigs which have been reported is extremely limited, 
and even fewer knockout pigs have been generated by somatic 
cell nuclear transfer (SCNT) due to the lacking of pluripotent stem 
cells as the vector to deliver gene modification into the genome. 
Embryonic stem (ES) cells are the best cells for gene targeting to 
create transgenic animals, which has been demonstrated in the 
mouse. Although numerous attempts were undertaken to establish 
the pluripotent ES or EG cell lines, there was no validated pig ESC 
lines established to date. The iPS (induced pluripotent stem cells) 
technique provides a feasible approach to establish pluripotent 
stem cells for the species in which ES cell lines have been proven to 
be difficult to establish from the early embryos. Here we generated 
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pig iPS cells using the viral system that expressed defined transcrip-
tion factors. These iPS cell lines express the correct pluripotency 
markers, show normal karyotypes and high levels of unmethylation 
and telomerase activity, and can differentiate into all three germ 
layers both in embryoid bodies and teratomas. The next step to 
fulfill the promise of pig iPS cells is to generate a live pig from these 
cells. We are making progress to generate cloned pigs from pig iPS 
cells. Our findings about pig iPS cells should represent significant 
and interesting development that carries important potential impli-
cations for cell biology, medical science and agriculture.

Poster Board Number: T-3286

GENERATION OF INDUCED PLURIPOTENT STEM 
CELLS FROM BOVINE TESTICULAR CELLS WITH 
ONLY HOMEODOMAIN TRANCRIPTION FCTOR 
OCT4
Hsiao, Hsiang-Jung1, Wang, Shin-Wei2, Huang, Shang-En1, Ku, Chia-
Chen1, Wu, Deng-Chyang2, Miyoshi, Hiroyuki3, Nakamura, Yukio3, 
Kyosuke Nagata4, Yoshinobu Murayama5, Yokoyama, K. Kazunari2, 
Saito Shigeo2,6
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Medical University, 807 Kaohsiung, Taiwan; 3RIKEN BioResource center, 
Tsukuba 3050074, Japan;4Department of Infection Biology, Graduate School 
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Pluripotent embryonic stem cells (ESCs) from domestic animals 
are useful for the production of genetically modified livestock and 
hold great promise for cell or organ therapies, drug screening, 
and the generation of human disease models. Although many 
attempts have been made to establish ESCs from large domestic 
animals, teratoma formation in all three germ layers has not been 
confirmed. We report here the first generation of bovine induced 
pluripotent stem cells (iPSCs), using transfection by electropora-
tion of a single gene encoding a defined factor of homeodomain 
transcription factor 4 (OCT4). Supplementation with leukemia 
inhibitory factor and bone morphogenetic protein 4 maintained 
and stabilized the expression of ESC-specific genes by the bovine 
iPSCs and their differentiation potency. The bovine iPSCs displayed 
the normal karyotype and expressed alkaline phosphatase, SSEA-1, 
SSEA-4, OCT4, NANOG, c-MYC, KLF4, SOX2, STAT3, DNMT1, SUZ12, 
and MEF2A. These cells could also differentiate into cell types of 
all three germ layers in teratoma. The results of our study indicate 
that bovine iPSCs make the use of cattle in targeted experiments, 
feasible, to improve their genetic traits, their disease resistance, and 
their production of pharmaceutical proteins.

Poster Board Number: T-3287

GENERATION OF NAïVE PORCINE INDUCED 
PLURIPOTENT STEM CELLS CAPABLE OF 
CONTRIBUTING TO EMBRYONIC AND FETAL 
DEVELOPMENT
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Pluripotent stem cells (PSCs) are of 2 types_naïve and primed. 
Ontogenetically, naïve PSCs correspond to preimplant inner cell 
mass (ICM) cells of blastocysts and primed PSCs, to postimplant 
epiblasts. Most striking difference between the two types is their 
capacity to develop offspring chimeras. Naïve PSCs have it, while 
primed PSCs have very limited one. Mouse PSCs are naïve and 
human PSCs are primed. Notably, human embryonic stem cells 
are derived from preimplant ICM, but they do not become naïve 
but become primed ones from unknown reasons. When you make 
PSCs from animals (monkeys, pigs, rabbits, etc) other than mice by 
the conventional method, you will obtain primed ones which are 
similar to human PSCs from unknown reasons, too. Therefore, it is 
difficult to utilize these animal PSCs for the purpose of develop-
mental engineering; ie, in order to generate chimeric and knockout 
animals. It is required to obtain naïve PSCs to generate genetically 
modified animals from PSCs. In addition, compared to primed 
PSCs, naïve PSCs grow more rapidly, and are easier for the passage, 
freeze-and-thaw, genetic transduction, homologous recombina-
tion, and subcloning. Thus, naïve PSCs have clear advantages over 
primed ones. Can naïve animal PSCs be generated? We have tried 
to generate naïve porcine induced pluripotent stem cells (iPSCs). 
Porcine embryonic fibroblasts were transduced with Yamanaka’s 
four genes by retroviral vectors. The cells were cultured under some 
modified conditions. Emergent colonies were round-form, which 
were similar to those of mouse PSCs. The cells typically expressed 
pluripotency markers and developed teratomas in immunodefi-
cient mice, and thus they were iPSCs. The naïve state of porcine 
iPSCs was demonstrated by LIF-dependency, negative MHC class I, 
and two active X chromosomes (XaXa) when female, and character-
istic gene expression profiles. In addition, the porcine iPSCs grow as 
rapidly as mouse PSCs. They can be easily passaged without a ROCK 
inhibitor. Thus, the porcine iPSCs are easy to handle, just like naïve 
mouse PSCs. Most importantly, when injected into the morulae, the 
porcine iPSCs contributed to the in vitro embryonic development 
to the blastocysts (11/24, 45.8%). They also contributed to the in 
utero fetal development (11/71, 15.5% at day 23; 1/13, 7.7% at day 
63). Currently, we are trying to generate offspring chimeras.



279

Detailed Program and Abstracts — Thursday, June 14

www.isscr.org/2012 Thursday Poster Book

Poster Board Number: T-3288

GENERATION OF INDUCED PLURIPOTENT STEM 
CELLS FROM TRANSGENIC PIG PRODUCED FOR 
XENOTRASPLANTATION
Kwon, Dae Jin1, Jeon, Hyelena2, Oh, Keon Bong1, Hwang, 
Seongsoo1, Ock, Sun A1, Park, Jin-Ki1, Im, Gi-Sun1
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University, Chunchen, Korea, Republic of

The generation of embryonic stem cell (ESC) and induced plu-
ripotent stem cell (iPSC) has great potential for the application of 
stem cell technology. However, many barriers are in the usage of 
human ESC or iPSC as a source of cell therapy, especially a major 
obstacle is no means to test the efficacy and safety of the therapy. 
The generation and application of porcine iPSCs (piPSCs) as a large 
animal model may be one of strategies to overcome these barriers 
in human regenerative medicine. Here, to our knowledge we report 
for the first time the generation of piPSC from genetically modified 
pig, alpha1,3-Galactosyltransferase knock-out (-/-) (GalT KO) and 
CD46 (membrane cofactor protein) knock-in (CD46 KI). Fibroblasts 
were isolated from the ear skin of a 10-day-old NIH miniature pig 
(GalT KO/CD46 KI). After 1 or 2 passage, fibroblasts were transduced 
with cocktail of 6 human factors (POU5F1, NANOG, SOX2, C-MYC, 
KLF4, and LIN28) and cultured on a mitotically inactive mouse em-
bryonic fibroblast (MEF) monolayer. Reprogrammed somatic cells 
expressed the classical pluripotency markers (POU5F1, NANOG, 
SOX2, and SSEA1). Similar to mouse ESCs, piPSCs were negative 
for SSEA3, Tra-1-60, and Tra-1-81. Further these cells could form 
embryoid body (EB) and differentiate into 3 germ layers in vitro. 
Our piPSCs may provide useful source as a large animal model for 
studying approaches that can reduce an immune-rejection of cell 
or organ transplantation.

Poster Board Number: T-3289

IPS CELL REPROGRAMMING FROM FIBROBLASTS 
IS INDEPENDENT OF PIWI PROTEINS
Cheng, Ee-Chun, Lin, Haifan
Yale Univ/Stem Cell Center, New Haven, CT, USA

Piwi proteins function in the regulation of stem cell function, 
germline specification, transposon silencing, and the mainte-
nance of genomic integrity across animal phylogeny. They bind to 
Piwi-interacting RNAs (piRNAs) and act as regulators of epigenetic 
programming. In addition, work in Drosophila shows that Piwi 
promote developmental robustness via the suppression of pheno-
typic variation. Given the pivotal role of Piwi/piRNAs in epigenetic 
modulation, we investigated the potential role(s) of Piwi proteins 
in induced pluripotent stem (iPS) cell reprogramming. The mouse 
genome encodes three Piwi homologs; Miwi, Mili, and Miwi2. We 
show that all three mouse Piwi genes are expressed in embryonic 
stem cells at significantly higher levels than in fibroblasts, with Mili 
being the highest. However, mouse embryonic fibroblasts derived 
from triple knockout (lacking Miwi/Mili/Miwi2) embryos were able 
to form as many iPS cell colonies as wildtype control cells. Further-
more, these cells expressed pluripotency markers and were capable 
of differentiating into the three germ layers in teratoma assays. Our 
results indicate that Piwi proteins are dispensable for direct repro-
gramming of mouse fibroblasts.

Poster Board Number: T-3290

MITOCHONDRIAL DYSFUNCTION AND ALFA 
SYNUCLEIN ACCUMULATION IN PARK2 IPSC 
DERIVED NEURONS AND POSTMORTEM BRAIN
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Parkinson’s disease (PD) is the second most common neurode-
generative disorder after Alzheimer’s disease in the world. Typical 
PD patients show abnormal motor functions, collectively called 
“parkinsonism”, due to the loss of dopaminergic neurons in the sub-
stantia nigra. Recent discoveries of genes linked to familial PD have 
clarified pathogenesis of autosomal recessive juvenile PD (PARK2) 
with mutations in parkin gene, encoding an E3 ubiqutin ligase 
which is likely to be involved in the regulation of mitochondrial 
homeostasis. Although several animal or cell models with altered 
expression of parkin have been reported, it remains unclear wheth-
er these models actually recapitulate early cellular changes in the 
neurons of PD patient’s. Here, we generated induced pluripotent 
stem cells (iPSCs) from two PARK2 patients, using retroviral vectors 
carrying four reprogramming factors, Oct4, Sox2, Klf4 and c-Myc. 
Ten independent clones (3 from control and 7 from PARK2) with 
similar characteristics as human embryonic stem cells (hESCs). We 
confirmed that the iPSCs expressed pluripotent hESC markers and 
could form teratomas containing all three germ layers. All retroviral 
transgenes were silenced in each clone. The iPSCs from two PARK2 
patients retained their homozygous parkin deletions and showed 
genome stability. The clones could all differentiate into neurons, 
including tyrosine hydroxylase (TH)-positive neurons, via embry-
oid body and neurosphere formation. The PARK2 iPSC-derived 
neurons showed abnormal metabolism and impaired mitochon-
drial homeostasis. Although PARK2 patients rarely exhibit Lewy 
body (LB) formation with α-synuclein accumulation, α-synuclein 
accumulation was detected in iPSC-derived neurons from one 
PARK2 patient. The accumulation observed in vitro was confirmed 
in the postmortem brain of the same patient. This is the first report 
to demonstrate pathogenic changes in the brain of PARK2 patients 
using iPSC technology. Thus, these phenotypes will provide a key to 
understand pathogenesis of PD and a potential therapeutic target.
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OVEREXPRESSION OF PGC-1 BY ADENOVIRAL 
VECTOR PROMOTED ADIPOGENIC 
DIFFERENTIATION IN INDUCED PLURIPOTENT 
STEM CELLS
Chou, Shih-Jie, Lee, Hsin-Chen, Chiou, Shih-Hwa
Pharmacology, National Yang-Ming University, Taipei, Taiwan

Induced pluripotent stem cells (iPSCs) are novel stem cell popula-
tions induced from mouse and human adult somatic cells through 
reprogramming by transduction of defined transcription factors. 
Peroxisome proliferator-activated receptor gamma coactivator-1α 
(PGC-1α) plays an important role during brown fat development. 
However, the potential roles of PGC-1α in regulating mitochondrial 
biogenesis and the differentiation of iPSCs are still unclear. Here, we 
investigated the effects of adenovirus-mediated PGC-1α overex-
pression in iPSCs. PGC-1α overexpression resulted in increased mi-
tochondrial mass, reactive oxygen species production, and oxygen 
consumption. Microarray-based bioinformatics showed that the 
gene expression pattern of PGC-1α-overexpressing iPSCs resem-
bled the expression pattern observed in adipocytes. Furthermore, 
PGC-1α overexpression enhanced adipogenic differentiation and 
the expression of several brown fat markers, including uncoupling 
protein-1, cytochrome C, and nuclear respiratory factor-1, whereas 
it inhibited the expression of the white fat marker uncoupling 
protein-2. Furthermore, PGC-1α overexpression significantly sup-
pressed osteogenic differentiation. These data demonstrate that 
PGC-1α directs the differentiation of iPSCs into adipocyte-like cells 
with features of brown fat cells. In addition, these results suggest 
that PGC-1α enhances adipogenesis but prevents osteogenesis.

Poster Board Number: T-3292

GENERATION OF INTEGRATION-FREE INDUCED 
PLURIPOTENT STEM CELLS FROM ADULT 
COMMON MARMOSET FIBROBLAST
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Transgenic non-human primate models for Human disease are 
available only in the common marmoset (Callithrix jacchus). In this 
species, the embryonic stem cells (ESC) and the induced pluripo-
tent stem cells (iPSC) have been already established. They are 
useful for preclinical non-human models on regenerative medicine 
including xeno /auto graft. Although we have been generated 
marmoset iPSC from fetal liver cells, other tissue have not been 
generated iPSC. As the control for preclinical study of iPSC therapy, 
it is important that generation of integration-free iPSC from adult 
marmoset tissues that can be collected by low invasive method 
to perform xeno /auto graft. In this study, we perform the genera-
tion of integration-free iPSC from adult marmoset tissues using 
the sendai virus vector. The sendai virus (SeV) vector which has 
a single-strand RNA and is not integrated into the host genome 
was used to generate marmoset iPSC. At first, the cultured adult 
marmoset fibroblast was induced SeV coding green fluorescent 
protein (GFP) as reporter gene, and it was confirm that GFP expres-
sion in the marmoset fibroblast and positive rate depended on 
multiplicity of infection (MOI). Then, the marmoset fibroblast was 
infected temperature-sensitive SeV vector coding Oct3/4, Klf4, Sox2 
and c-Myc. On day6, the inducted cells were replaced onto feeder 

layers. After 3-4 weeks of the induction, several colonies resembling 
marmoset ESC were shown and these colonies indicated alkaline 
phosphatase activity. Furthermore, the expressions of endogenous 
pluripotent marker genes were confirmed in these colonies by 
RT-PCR. These results indicated that the adult marmoset fibroblasts 
are able to reprogram to iPSC by SeV as well as fetal liver cells. This 
method would contribute in preclinical non-human primate model 
study on regenerative medicine.

Poster Board Number: T-3293

GENERATION OF IPSC FROM ADULT 
PROLIFERATING CNS PROGENITOR CELLS .
Corneo, Barbara1, Blenkinsop, Timothy A.1, Lederman, Patricia L.1, 
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Purpose. We have recently showed that RPE (retinal pigment 
epithelium) cells can be isolated from adult cadaver donor eyes 
and grown to form a functional epithelial monolayer. Furthermore, 
we have recently shown that the human RPE is a plastic cell with 
inducible stem-like properties. In this study, the adult RPE, which is 
also the only proliferative CNS cell that can be readily obtained by 
minor surgery, is used as a unique tissue source for iPSC produc-
tion. Because the RPE is the disease-affected tissue in Age-Related 
Macular Degeneration (AMD), the leading cause of blindness in 
people over 50, there is good reason to think that RPE will produce 
a superior iPSC-based model of AMD. Methods. We routinely isolate 
adult RPE from cadaver donor eyes of different ages and sex. iPSC 
were derived from human adult RPE using a Sendai virus-based 
reprogramming strategy and characterized according to standard 
protocols, including immunostaining, qPCR and in vitro differen-
tiation into the three germ layers. Results. Adult human RPE were 
successfully used as donor tissue to derive iPSC expressing pluri-
potency markers, including Tra-1-60, Nanog and SSEA4, and able 
to give rise to the three germ layers in vitro. No residual donor RPE 
cells were detected in the iPSC cultures. Conclusions. We were able 
to obtain iPSC from elderly donor using a mix of 4 factors, dem-
onstrating that we can successfully reprogram RPE from donors 
with age ranging from 56 to 91 year old. To our knowledge, these 
are the first adult human CNS-derived iPSC, and the collection is 
particularly valuable as it includes elderly donors. In contrast to 
other sources of CNS stem cells in the hippocampal dentate gyrus 
and the subventricular zone, the RPE can be obtained relatively eas-
ily from live patients with minimal surgery, or from donor cadaver 
eyes. RPE-derived iPSC could be used to reveal the molecular path-
ways involved with aging and that underlie AMD. The essentially 
unlimited iPSC supply makes large-scale studies and drugs screens 
possible.
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PRE-EVALUATED SAFE HUMAN IPS CLONE 
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FUNCTIONAL RECOVERY AFTER SPINAL CORD 
INJURY WITHOUT TUMORIGENECITY IN ADULT 
COMMON MARMOSETS
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Introduction: Recently, we have reported the effectiveness of 
transplantation of mouse as well as human iPS derived neural stem 
cells (hiPSC-NSs) for spinal cord injury (SCI) in rodents. From the 
viewpoint of a clinical trial, it is critical to determine the effective-
ness of human iPSC-NS transplantation in non-human SCI model. 
The purpose of this study is to determine the effectiveness and 
safeness of transplantation of human iPSC-NSs into the injured 
spinal cord of common marmosets. Methods: We used a pre-
evaluated safe human iPS clone (hiPSCs), and neural differentiation 
of hiPSCs were induced through embryoid body using original 
protocol. A moderate contusive SCI was induced at the C5 level 
in adult common marmosets. 9 days after the injury, hiPSC-NSs 
at a density of 1x106cells/5ul were transplanted into the injured 
spinal cord. Behavioral analyses were performed according to the 
previous reports (original open field scoring scale, bar grip test, 
cage climbing test) until 12 weeks after SCI. Axial sections of spinal 
cords were subjected for the histological analyses to determine the 
effects of transplantation. Results: Grafted human iPSC-NSs that 
were survived and differentiated into NeuN positive neurons, GFAP 
positive astrocytes and Olig1 positive oligodendrocyte progeni-
tor cells. It was noteworthy there was no tumor formation at least 
for 12 weeks after transplantation. Luxol fast blue and eriochrome 
cyanine stainings showed a significant decrease in demyelinated 
areas at the lesion epicenter in the transplanted group compared 
to the vehicle control group. Furthermore, quantitative analyses 
revealed that there were significant differences in CaMK2-alpha and 
RT97 positive areas at the epicenter between the transplanted and 
vehicle control groups. Quantitative RT-PCR revealed the expres-
sion of the vascular endothelial growth factor (VEGF), which is the 
source of the angiogenic signals, were significantly higher in the 
hiPSC-NSs than the human dermal fibroblast (hDF) in vitro. Consis-
tent with the results of RT-PCR, there were significantly more plate-
let endothelial cell adhesion molecule-1 (PECAM-1) positive blood 
vessels at the lesion epicenter in the hiPSC-NSs transplanted group 
than in the vehicle control group. All of the examined behavioral 
tests also showed that transplantation if human iPS-NSs promoted 
the functional recovery after SCI in adult common marmosets. 
Conclusion: Grafted human iPS-NSs safely survived and differenti-
ated into neurons, astrocytes, and oligodendrocytes without any 
tumorigenicity, thereby promoting functional recovery after SCI. 
Our results suggest that pre-evaluated safe hiPSC-NS therapy has 
major potential for the treatment of SCI in the clinical setting.
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DIFFERENTIAL METABOLIC BEHAVIOR 
SUPPORTED BY REMODELED SOMATIC 
METABOPROTEOME ENABLES INDUCTION OF 
PLURIPOTENCY
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Martinez-Fernandez, Almudena, Nelson, Timothy J., Terzic, Andre
Department of Medicine, Mayo Clinic, Rochester, MN, USA

Nuclear reprogramming successfully redirects somatic cells to the 
pluripotent state. Beyond genetic and epigenetic regulators of cell 
fate engagement, recent studies have implicated modulation of 
mitochondrial dynamics and energy metabolism in the execution 
of nuclear reprogramming events. Profiling the metabolome of 
murine somatic tissue versus induced pluripotent stem cells (iPS) 
demonstrated nuclear reprogramming-associated promotion of 
glucose metabolism, realized through greater utilization of glucose 
and accumulation of glycolytic endproducts. Real-time assess-
ment unmasked downregulated mitochondrial reserve capacity 
and ATP turnover correlating with pluripotent induction success. 
Reduction in oxygen consumption and acceleration of extracellular 
acidification rates delineate a high throughput marker of the oxida-
tive metabolism transition to glycolysis underlying programmed 
stemness acquisition. The bioenergetic switch was supported by a 
remodeled proteome, whereby 451 proteins were demonstrated 
altered through comparative proteomics of parental somatic fibro-
blasts and derived iPS cells. Mapped protein-protein relationships 
revealed prioritization of significantly overrepresented canonical 
pathways predicting differential metabolic behavior complement-
ing architectural and signaling realignment in response to repro-
gramming stimuli. Assessment of network-associated biological 
processes pinpointed distinct metabolic reorganization. Specifical-
ly, upregulated processes included glycolysis, purine metabolism, 
biopolymer and macromolecular catabolism, while downregulated 
processes included regulation of phosphorylation, oxidative phos-
phorylation, amino acid metabolism and nucleotide biosynthesis. 
Altered protein expression and in silico categorization prioritized 
the impact of energy metabolism within the hierarchy of nuclear 
reprogramming development. Thus functional and structural meta-
bolic reprogramming is integral to the induction of pluripotency, 
expanding on the genetic and epigenetic requirements for cell fate 
manipulation.

Poster Board Number: T-3296

DISSECTING TEMPORAL EVENTS DURING 
INDUCED REPROGRAMMING TO PLURIPOTENCY
Kim, Shin-Il, Onishi, Kotaro, Yamada, Yasuhiro, Yamanaka, Shinya, 
Woltjen, Knut
Department of Reprogramming Science, Center for iPS Cell Research and 
Application (CiRA), Kyoto University, Kyoto, Japan

Reprogramming somatic cells to pluripotency through ectopic 
expression of transcription factors (Oct3/4, Sox2, Klf4, and c-Myc; 
OSKM) is a profound technology of which relatively little is known 
mechanistically. Induced pluripotent stem cell (iPSC) lines carrying 
drug-regulated transgenes are useful for tracing endogenous gene 
expression and epigenetic changes that occur during reprogram-
ming, which guide subsequent cell-state transitions. We have 
developed single-copy, doxycycline (dox)-inducible, combinato-
rial transgene systems for reprogramming mouse somatic cells. 
Short-term induction of OSKM factors in vivo causes extensive, yet 
reversible, cellular dysplasia of epithelial tissues, while long-term 
treatment of chimeric mice results in tumours or fully differentiated 
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teratomas. Dox-induction in in vitro cultured somatic cells, includ-
ing mouse embryonic fibroblasts (MEFs), generates bona fide iPSCs, 
however, the kinetics, efficiency, and quality of generation cor-
relates with the design of the transgene encoding the reprogram-
ming factors. Differences in early transgene and protein expression 
levels manifest as disparate effects on cell proliferation, morphol-
ogy, and colony formation, presumably through modulation of the 
mesenchymal-epithelial transition (MET). Late-stage expression 
levels impact endogenous pluripotency gene expression and iPSC 
quality. We are now employing these composite systems in MEFs 
to reveal direct effects on transcriptional regulatory networks 
mediated by the reprogramming factors. Our data implies discrete 
reprogramming factor requirements at each stage of the process, 
and prospective refinement of current reprogramming standards.

Poster Board Number: T-3297

EFFICIENT METHOD TO GENERATE VECTOR-FREE 
INDUCED PLURIPOTENT STEM CELLS FROM 
CD34+ AND PBMCS USING THE CYTOTUNE™ -IPS 
SENDAI REPROGRAMMING KIT
Fontes, Andrew D ., Bonyhadi, Mark, Vemuri, Mohan, Lieu, Pauline
Life Technologies, Carlsbad, CA, USA

The most common source of human cells for the generation of 
induced pluripotent stem cells (iPSCs) have been fibroblasts. 
However, fibroblasts are obtained from skin biopsies which require 
invasive surgical procedures and limit the ability to generate scal-
able iPSCs from existing tissue sources. While peripheral blood 
mononuclear cells (PBMCs) and CD34+ can be readily obtained 
from blood, existing methods encounter technical challenges to 
convert peripheral blood cells to iPSCs consistently and with high 
efficiency. In addition, the conventional methods use integrating 
virus or plasmid based method to reprogram, which could poten-
tially result in multiple insertions and risk of tumorigenicity. Here 
we demonstrate a highly efficient method to reprogram PBMCs or 
CD34+ to iPSCs using the CytoTune™ -iPS Sendai Reprogramming 
Kit which utilizes non-integrating Sendai virus vectors. The iPSCs 
were characterized and showed absence of trans-genes and viral 
vector by real-time TaqMan® Assays. The iPSC clones express proper 
pluripotent markers and differentiate into three lineages. These 
studies demonstrate an easy to use method to generate iPSCs from 
peripheral blood and facilitate the transition to high production of 
iPSCs.

Poster Board Number: T-3298

IDENTIFICATION OF TRANSCRIPTION FACTORS 
INVOLVED IN THE REPROGRAMMING PROCESS
Koga, Makito, Matsuda, Mitsuhiro, Nishida, Eisuke, Ebisuya, Miki
Kyoto university, Kyoto, Japan

One of the most important roles of transcription factors is to 
regulate cell fate decision. In many cases, however, how tran-
scription factors work to decide the cell fate is veiled in mystery. 
The reprogramming process from mouse embryonic fibroblasts 
(MEFs) to induced pluripotent stem cells (iPS cells) also remains 
incompletely understood. Our goal is to identify reprogramming 
specific changes of gene expression and their master regulators. 
Our microarray analysis identified 532 genes whose expression 
levels showed more than two fold upregulation in the reprogram-
ming process, and these genes were classified into three groups 
according to their expression patterns. Then we attempted to 
predict transcription factors responsible for the gene expression 
changes in each group. Our promoter analyses and the subsequent 

screening processes identified two candidates, Foxd1 and Foxo1. 
Foxd1 was previously shown to be required for the development 
of retina and the morphogenesis of kidney. In the reprogramming 
process, downregulation of Foxd1 by RNA interference decreased 
the number of iPS cell colonies, and reduced expression levels 
of the predicted downstream target genes of Foxd1. Another 
candidate Foxo1 was previously shown to be involved in several 
intracellular signaling pathways, and required for the maintenance 
of ES cell pluripotency. Downregulation of Foxo1 also resulted in 
the decreased reprogramming efficiency. Studies on how Foxd1 
and Foxo1 work are in progress.

Poster Board Number: T-3299

ESTABLISHMENT AND FUNCTIONAL ANALYSIS 
OF IPS CELLS WITH DRUG-INDUCIBLE SYT-SSX 
FUSION GENE
Fukuta, Makoto1, Hayakawa, Kazuo2, Tamaki, Sakura1, Sato, 
Shingo1, Ikeya, Makoto3, Otsuka, Takanobu4, Walten, Knut5, 
Toguchida, Junya1

1Department of Tissue Regeneration, Institute for Frontier Medical Sciences, 
Kyoto University, Kyoto City, Japan, 2Department of Tissue Regeneration, 
Institute for Frontier Medical Sciences, Kyoto University., Kyoto City, Japan, 
3Department of Cell Growth and Differentiation, Center for iPS Cell Research 
and Application, Kyoto University, Kyoto City, Japan, 4Department of 
Orthopaedic Surgery, Graduate School of Medical Sciences, Nagoya City 
University, Nagoya City, Japan, 5Department of Reprogramming Sciences, 
Institute for Frontier Medical Sciences, Kyoto University, Kyoto City, Japan

Purpose: Synovial sarcoma (SS) is a malignant soft tissue tumor 
harboring a tumor-specific fusion gene, SYT-SSX, which consists of 
SYT (at 18q11) and either SSX1 or SSX2 (both at Xp11). Based on 
the high sensitivity and specificity of this fusion gene, the fusion 
product is deeply related to tumorigenesis of SS. SYT-SSX chimeric 
proteins have been reported to regulate the transcription of spe-
cific target genes, although the roles are not clearly known. Forced 
expression of SYT-SSX gene induced cell death in normal cells 
except Rat1, which was successfully transformed into tumorigenic 
cells. These results suggest that only cells on particular lineages 
can be permissive for SYT-SSX fusion protein. To identify such 
cell-lineage, we established human induced pluripotent stem cells 
(iPSCs) containing drug-inducible SYT-SSX fusion gene, which can 
differentiate into every type of human cells. Materials and Methods: 
Human iPS cells established either by retroviral or plasmid vectors 
were used as parental cells. PiggyBac transposon system with Tet-
ON construct was used to improve the integration efficiency. After 
cloning SYT-SSX fusion gene into Tet-ON construct, PiggyBac vector 
was co-transfected with a vector expressing transposase gene. 
Appropriate clones were selected by the response after doxycyclin 
treatment. Results: We succeeded to establish iPSCs with induc-
ible SYT-SSX that showed minimum leaky expression and efficient 
Dox-concentration-dependent induction of SYT-SSX fusion gene. 
The morphology of such iPS cells was indistinguishable from that of 
parental cells, whereas induction of SYT-SSX fusion gene dramati-
cally changed their morphology within 48 hours after induction. Ex-
pression of stem cell marker genes was also significantly inhibited 
by SYT-SSX fusion gene. Conclusion: Human iPS cells with drug-
inducible SYT-SSX fusion gene were successfully established. This 
system will be a useful tool to analyze the role of SYT-SSX fusion 
protein in tumorigenesis and also the cell-of-origin of SS.
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LARGE-SCALE AND FOCUSED TRANSCRIPTOME 
ANALYSIS OF INTEGRATION-FREE INDUCED 
PLURIPOTENT STEM CELLS
Quintanilla, Rene H.1, Vaz, Candida2, Patel, Sunali3, Grigorenko, 
Elena3, Tang, Pei-Zhong4, Tanavde, Vivek2, Lakshmipathy, Uma1

1Primary and Stem Cell Systems, Life Technologies, Carlsbad, CA, USA, 
2Bioinformatics Institute, A*STAR, Singapore, Singapore, 3NexGen qPCR, Life 
Technologies, Beverly, MA, USA, 4Synthetic Biology, Life Technologies, Carlsbad, 
CA, USA

Pluripotent stem cells such as embryonic stem cells (ESC) and 
induced pluripotent stem cells (iPSC) are commonly identified and 
characterized based on biomarker expression. While commonly 
used surface marker expression provides a method for screen-
ing and identifying emerging iPSC clones for further expansion, 
detailed characterization of the established iPSC clones is neces-
sary before its use for downstream applications. Several platforms 
are available for gene expression analysis varying in content and 
complexity. To determine the optimal method and minimal set 
of genes required for definitive characterization of pluripotency, 
iPSCs were generated using the integration-free CytoTuneTM- iPS 
Sendai Reprogramming kit. Established clones were expanded on 
feeder-based and feeder-free culture conditions and confirmed to 
have normal karyotype, express pluripotent surface markers and 
possess Tri-lineage differentiation potential. These clones were 
included in detailed transcriptome analysis using medium density 
TaqMan® OpenArray® qPCR platform and Illumina whole genome 
array. Some samples were further characterized by Next Genera-
tion sequencing RNA Seq using Ion PGMTM Sequencer. Analysis of 
the data indicates that iPSCs generated using the CytoTuneTM-iPS 
Sendai Reprogramming kit are similar to a control iPSC line gener-
ated using non integrational episomal vectors and H9 ESC, but 
distinct differences was observed between feeder-dependent and 
feeder-free iPSC lines. Such differences in gene expression were not 
observed in H9 ESC grown on feeder dependent vs. feeder free con-
ditions. Functional analysis of differential expressed genes showed 
that genes related to DNA replication and cell cycle was more richly 
represented in feeder-dependent conditions than feeder-free lines. 
To determine if the difference was due partial reprogramming of 
the feeder-free systems, later-passage cells were analyzed. Com-
parison of massively parallel methods to identify novel markers and 
utilization of large scale arrays to confirm such markers paves way 
to distill the content into focused set of genes that can be validated 
on medium density qPCR OpenArray® fixed content panels for high 
through put analysis of multiple samples.

Poster Board Number: T-3301

INDUCED PLURIPOTENT STEM CELL AND ES CORE 
FACILITY OF THE ERASMUS STEM CELL INSTITUTE 
FOR REGENERATIVE MEDICINE
Ghazvini, Mehrnaz
Cell Biology, The Erasmus Stem Cell Inst for Regenerative Medicine, 
ROTTERDAM, Netherlands

The discovery of induced pluripotent stem cells (iPSC) in 2006 had 
an enormous impact on study of human disease and provides 
starting material in disease models for regenerative medicine and 
for drugs screening. Several methodologies have been published to 
generate iPSC lines, but the process is labor intensive and requires 
defined standard operating procedures to provide a consistent and 
reproducible outcome of the reprogramming process. The iPSC 
& ES core facility of Stem Cell institute at Erasmus medical center 

was established in 2010 with the mission to generate iPS cells from 
mouse & patient material to accelerate research in the stem cell 
field supporting the research groups at the Erasmus medical center 
and academic communities. We are currently using a Polycistronic 
lentiviral reprogramming construct including a fluorescent marker 
(dTomato) 1 for reprogramming human fibroblasts and four 
retroviral reprogramming factors2 to reprogram mouse fibroblasts. 
We have generated normal and disease specific iPSC lines us-
ing fibroblast cells obtained from skin biopsies of schizophrenia, 
fragile X patients, & patients with X-chromosome abnormalities. 
In addition, several mouse embryonic fibroblast cells representing 
different mouse models were reprogrammed. Our quality control 
involves characterization of our iPSC lines by morphology, cell 
surface markers, expression of pluripotent markers such as Nanog, 
Klf4, Sox2, Oct3/4, c-Myc, Fgf4, Rex1; their capacity to differentiate 
and karyotype & mycoplasma analysis. In mouse X chromosome 
reactivation happens in female cells concomitantly with the repro-
gramming process providing a convenient readout for pluripoten-
cy. In human this relationship is less clear. To establish the activity 
of both X chromosomes in our female iPS cell lines, we will use a 
combination of RNA-FISH analysis detecting XIST RNA, which as-
sociates with the inactive X, and immunohistochemistry detecting 
the histone modifications, H3K4me3 & H3K9acetyl, specific for the 
inactive X chromosome,. As a core facility, we aim to deliver state of 
the art iPS cells with the best available reprogramming protocols. 
We also facilitate the iPS research of customers with on side train-
ing of tissue culture practice, by providing tissue culture protocols, 
and the facilitation of the iPS related research. In near future, we 
aim to extend our service including new donor cell types such as 
blood and stromal cells. References: 1. Lentiviral Vector Design and 
Imaging Approaches to Visualize the Early Stages of Cellular Repro-
gramming. Molecular Therapy vol. 19 no. 4 apr. 2011 2. Induction of 
pluripotent stem cells from mouse embryonic and adult fibroblast 
cultures by defined factors. Cell 126, 663-676.

Poster Board Number: T-3302

ACTIVATION OF INNATE IMMUNITY IS REQUIRED 
FOR EFFICIENT NUCLEAR REPROGRAMMING
Lee, Jieun1, Sayed, Nazish1, Hunter, Arwen1, Au, Kin Fai2, Wong, 
Wing H.2, Mocarski, Edward3, Reijo Pera, Renee4, Cooke, John P.1
1Cardiovascular Medicine, Stanford University, Stanford, CA, USA, 2Department 
of Statistics, Stanford University, Stanford, CA, USA, 3Department of 
Microbiology and Immunology, Emory University School of Medicine, Atlanta, 
GA, USA, 4Institute for Stem Cell Biology & Regenerative Medicine, Stanford 
University, Stanford, CA, USA

The generation of induced pluripotent stem cells (iPSCs) by 
Yamanaka and colleagues, first reported in 2006, was a seminal de-
velopment in regenerative medicine. However, much remains to be 
understood about the underlying mechanisms of reprogramming 
of somatic cells to iPSCs. Consequently there is concern regard-
ing potential clinical applications in the absence of mechanistic 
insights. Although retroviral overexpression of the reprogramming 
transcription factors (Oct4, Sox2, Klf4 and c-Myc) generates iPSCs, 
the integration of foreign DNA into the host genome could silence 
indispensable genes or induce genomic dysregulation. One ap-
proach to overcoming these limitations is to express the transcrip-
tion factors as cell-permeant proteins, yet to date this has proved 
difficult. Moreover, human somatic cells have not been repro-
grammed using purified cell permeant peptides (CPPs). In seeking 
to develop this alternative approach, we discovered a striking and 
consistent difference in the pattern of gene expression induced by 
viral versus protein-based delivery of the reprogramming factors. 
The difference in the pattern of gene expression suggested to us 
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that a signaling pathway required for efficient nuclear reprogram-
ming was activated by the retroviral, but not CPP approach. We 
suspected, and then confirmed, that the viral vector was more than 
a mere vehicle for genes encoding the reprogramming factors. In 
both gain- and loss-of function studies, we find that activation of 
toll-like receptor 3 (TLR3) plays a role in the efficiency of nuclear 
reprogramming. Stimulation of TLR3 causes rapid changes in the 
expression of epigenetic modifiers, with chromatin remodeling and 
changes in gene expression, which favor induction of pluripotency. 
These studies highlight the gaps that remain in our understanding 
of nuclear reprogramming, and for the first time suggest a collab-
orative contribution of inflammatory pathways in the induction of 
pluripotency.

Poster Board Number: T-3303

PATTERNED NEURAL AND CARDIAC 
DIFFERENTIATION OF ONE EB OF NANOG-IPS 
USING A MICROFLUIDIC DEVICE
HE, Xiaoming1, Kimura, Hiroshi1, Kaneda, Shohei1, Kawada, Jiro1, 
Akutsu, Hide2, Sakai, Yasuyuki1, Fujii, Teruo1

1Institute of Industrial Science, The University of Tokyo, Tokyo, Japan, 2National 
Research Institute for Child Health and Development, Tokyo, Japan

Embryonic stem (ES) or induced pluripotent stem (iPS) cells are 
widely applied in fundamental research because of their ability 
of self-renewal and differentiation into many derivatives. Regula-
tion over two kinds of differentiation simultaneously in one EB 
(embryoid body) is necessary and important in fundamental and 
biomedical fields at present. So far, there are still no these kinds of 
reports because of some practical difficulties in mimicking in vivo 
surroundings. It is very difficult to imitate over two kinds of chemi-
cal gradients in micro-scale in vitro by only conventional methods 
of using dishes or plates, which play important roles in directing 
in vivo differentiation spatiotemporally. Some microfluidic devices 
had been fabricated for culturing and collecting stem cells, even 
for controlling simple differentiation. However, great physical shear 
or strain generated by flow would affect cellular proliferation or 
differentiation when chemical gradient was maintained continu-
ously in space. Therefore, it is expected to regulate over two kinds 
of differentiation spatiotemporally by new methods (new devices). 
For the purpose, a microfluidic device was designed, which is com-
posed of two flow channels, and an EB seeding channel located be-
tween the flow channels. An EB can be seeded and cultured at the 
channel crossing, where three PDMS pillars stand for preventing 
the EB from flowing away. The flow rate can be too small to affect 
the EB metabolism. At the same time, chemical gradients can be 
kept at the crossing point. The hypothesis was testified by theoreti-
cal simulation using COMSOL software. The theoretical simulation 
showed that the chemical gradient was kept at the crossing even 
when the flowing velocity was 0.1uL/min corresponding to the 
shear force of 0.07mPa, which is small enough to avoid its influence 
on the cells. After seeding an EB of mouse nanog-GFP iPS at the 
crossing, the flow channels were connected to syringe pumps, EB 
differentiation was induced by perfusing a medium containing FBS 
(20%) for cardiac differentiation and/or a medium containing N2 
supplement for neural differentiation through the two flow chan-
nels respectively. After 4 days of culture, it was shown that dynamic 
culture in a microfluidic device promoted not only proliferation but 
also differentiation. It was also found that patterned differentiation 
was induced in one EB when the two kinds of media were perfused 
simultaneously. Immuno-staining experiments showed that a half 
of the EB derivatives was cardiac-troponin stained, interestingly, the 
other half was b3-tubulin stained. The experimental results of real 
time PCR indicated that gene expression of cardiac troponin and 

b3-tubulin was simultaneously observed in one EB. These results 
suggested that the chemical gradients for inducing cardiac and 
neural differentiation were kept at the crossing continuously and 
simultaneously, which effectively directed the two kinds of differen-
tiation. The experimental methods of using the microfluidic device 
shows the advantages in maintaining a low level of shear, and 
keeping two chemical gradients simultaneously, which suggested 
that it is possible to control the patterned differentiation in one EB 
for future biomedical research.

Poster Board Number: T-3304

KDM2B ENHANCES IPS CELL GENERATION BY 
FACILITATING GENE ACTIVATION IN EARLY STAGE 
OF REPROGRAMMING
Liang, Gaoyang, He, Jin, Zhang, Yi
Univ of North Carolina at Chapel Hill, Chapel Hill, NC, USA

Reprogramming from somatic cells to induced pluripotent stem 
(iPS) cells by transcription factors is by nature an epigenetic 
process of cell fate change. Previous studies have shown that the 
low reprogramming efficiency can be enhanced by introduction 
of additional factors. To investigate the mechanism of reprogram-
ming, we aimed to identify epigenetic modulators promoting iPS 
cell generation. Here we report that Kdm2b, a histone H3 lysine 
36 dimethyl (H3K36me2)-specific demethylase, promotes iPS cell 
generation. The capacity of Kdm2b to promote iPS cell generation 
depends on its demethylase activity and DNA binding property, 
but is independent of its role in regulating senescence and cell 
proliferation. We show that Kdm2b functions early in reprogram-
ming and enhances the activation of early responsive genes by 
localizing onto and demethylating its target genes. Restricting the 
upregulation of early activated genes abrogates the capacity of 
Kdm2b in promoting reprogramming. Our studies not only identify 
Kdm2b an epigenetic factor important for iPS cell generation, but 
also uncover the mechanism of how Kdm2b contributes to the 
reprogramming process.

Poster Board Number: T-3305

NOVEL STRATEGY OF EPIGENETIC 
REPROGRAMMING WITH THE MYOD 
TRANSACTIVATION DOMAIN FOR IPS CELL 
GENERATION
Hirai, Hiroyuki, Katoku-Kikyo, Nobuko, Karian, Peter, Firpo, Meri, 
Karian, Nobuaki
Medicine, University of Minnesota, Minneapolis, MN, USA

Induced pluripotent stem cells (iPSCs) can be created by repro-
gramming differentiated cells through introduction of defined 
genes, most commonly Oct4, Sox2, Klf4, and c-Myc (OSKM). A 
major difficulty of producing induced pluripotent stem cells (iPSCs) 
has been the low efficiency of reprogramming differentiated cells 
into pluripotent cells. Here we show that 30% of mouse embryonic 
fibroblasts (MEFs) were reprogrammed into iPSCs when they were 
transduced with a fusion gene composed of Oct4 and the transac-
tivation domain of MyoD (called M3O), along with Sox2, Klf4 and 
c-Myc (SKM). Transduction of M3O and SKM into fibroblasts effec-
tively remodeled patterns of DNA methylation, chromatin acces-
sibility, histone modifications, and protein binding at pluripotency 
genes, raising the efficiency of making mouse and human iPSCs. 
In addition, M3O facilitated chromatin remodeling of pluripotency 
genes in the majority of transduced MEFs, including the cells that 
did not become iPSCs. These results identified that one of the most 
critical barriers to iPSC creation is poor chromatin accessibility and 
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protein recruitment to pluripotency genes. The MyoD transactiva-
tion domain has a capability of overcoming this problem.

Poster Board Number: T-3306

EFFICIENT GENERATION OF INDUCED 
PLURIPOTENT STEM CELLS BY THE USE OF PTEN 
INHIBITOR
Liao, Jiyuan
Molecular Genetics, Medical Institute of Bioregulation, Kyushu University, 
Fukuoka, Japan

The generation of induced pluripotent stem cells (iPSCs) that can 
differentiate into all cell types of the body like embryonic stem 
cells (ESCs) has brought us expectations for the human iPSCs to 
be used as a cell source for human regenerative medicine with-
out any ethical problems. However, the inefficient generation of 
iPSCs (0.01â^¼0.1%) limited the utility of iPSCs. Previous studies 
have shown that Phosphoinositide 3-kinase (PI3K) pathway plays 
important roles in self-renewal and proliferation of embryonic stem 
cells (ESCs). The tumor suppressor, phosphatase and tensin homo-
log deleted on chromosome 10 (Pten), negatively regulates PI3K 
pathway and its inhibition leads to the activation of PI3K pathway. 
Recent reports have shown that suppression of Pten improves self-
renewal, cell survival and proliferation of mouse and human ESCs. 
However the contributions of PI3K pathway or its negative regula-
tor, Pten, to the process of reprogramming remain unknown. Here, 
we report that the activation of PI3K pathway by the inhibition of 
Pten, improves the reprogramming efficiency for iPSC generation. 
In this study, we retrovirally expressed four reprogramming fac-
tors Oct3/4, Klf4, Sox2 and c-Myc (OKSM) in Pten deficient mouse 
embryonic fibroblasts (MEFs). Round ESCs-like colonies were found 
around 7 to 10 days after the ectopic transduction of OKSM. To 
evaluate the efficiency of iPSC generation, we performed alkaline 
phosphatase (AP) staining assay. The number of AP+ colonies was 
significantly higher in OKSM- or OKS-transduced Pten-/- MEFs 
compared to that of controls, indicating that the efficiency of iPSC 
generation was significantly enhanced when Pten was deleted. We 
next activated PI3K pathway by the expression of phosphatase-de-
ficient PTEN mutants (CS-Pten) or active myristoylated form of AKT 
(myr-AKT), and the efficiency of iPSC generation from wild-type 
MEFs by OKSM were examined. We observed significantly more 
AP+ colonies from MEFs expressing CS-Pten or myr-AKT com-
pared to controls. These results indicate that the activation of PI3K 
pathway enhances the generation of iPSCs by the co-expression of 
OKSM. Continuous activation of PI3K pathway by the loss of Pten 
may lead to transformation of cells. Thus to reduce the risk of cell 
transformation, we transiently activated PI3K pathway by the use 
of Pten inhibitor, bpV(HOpic), during the reprogramming process 
for the generation of iPSCs (bpV-iPSCs) by the retroviral transduc-
tion of OKSM. The efficiency of iPSC generation was examined by 
AP activity. The number of AP+ colonies generated in the presence 
of bpV(HOpic) was twice higher than controls (approximately 
9%). These bpV-iPSCs expressed immature cell markers such as 
SSEA1and Nanog, and showed a normal karyotype. Moreover, 
these bpV-iPSCs have the ability to differentiate into three-germ 
layers in vitro and in vivo. Furthermore, bpV-iPSCs contributed to 
germline-competent chimeric mice. These results indicated that 
bpV-iPSCs shared the similar pluripotency like ESCs. Notably we 
have also found that inhibition of Pten efficiently promoted the hu-
man iPSC generation. Overall activation of PI3K pathway by the use 
of Pten inhibitor, bpV(HOpic) dramatically improves the efficiency 
of iPSC generation from mouse and human somatic cells, and this 
technology may directly contribute to establish human regenera-
tive medicine using iPSCs.

Poster Board Number: T-3307

GENERATION OF CANINE IPS CELLS AND THEIR 
CHARACTERISTICS
Kazuo, Hayakawa1, Tomohisa, Kato1, Nasu, Akira1, Makoto, Ikeya1, 
Takanobu, Otsuka2, Akitsu, Hotta1, Junya, Toguchida1

1Center for iPS Cell Research and application, Kyoto University, Kyoto, Japan, 
2Department of Musculoskeletal Medicine, Graduate School of Medicine, 
Nagoya City University, Nagoya, Japan

For the clinical application of induced pluripotent stem cells (iPSCs) 
to re generative medicine, there are many issues to be overcome. 
One of them is to establish appropriate non-rodent animal models 
for preclinical experiments, in which the efficacy and the safety of 
the iPSCs-based treatments can be monitored. For this purpose, 
dog is a suitable animal because of its long life and anatomical 
and physiological similarities with human. In addition, do g and 
human share some pathological conditions with identical genetic 
cause such as muscular dystrophy and hemophilia. We are currently 
working on the generation of canine iPSCs from somatic cells to 
take those advantages. As the cell source for generating iPSCs, 
canine embryonic fibroblasts (CEF) were used. We have cloned 
canine Yamanaka’s factors and other reprogramming factors, and 
constructed retroviral vectors expressing each factor. Two to three 
weeks after the introduction of these factors into CEF, several iPSC-
like colonies appeared. Though those colonies showed iPSC-like 
morphology, few showed the expression of pluripotent markers 
such as Oct4/Sox2/Nanog in PCR. Therefore we have selected 
candidate colonies with puromycin selection by transducing selec-
tive construct of lentivirus vector and we have attempted a series 
of culture conditions. Finally we established an appropriate one 
for maintaining them with iPSC-like morphology even after 50 or 
more passages. Gene expression profiles and immunostaining of 
cell surface markers showed their characteristics which were basi-
cally similar to those of human pluripotent stem cells. We have also 
confirmed their differentiation property into all three germ layers in 
vitro, and are currently trying to confirm its differentiation property 
in vivo.

Poster Board Number: T-3308

REPROGRAMMING DEPENDING CD133 
(PROMININ-1) EXPRESSION IN INDUCED 
PLURIPOTENT STEM CELLS
Ling, Qing-Dong1, Liao, Chia-Nan2, Yang, Ting2, Wang, Ting2, 
Higuchi, Akon3

1Cathay Medical Research Institute, Cathay General Hospital, New Taipei, 
Taiwan, 2Graduate Institute of Systems Biology and Bioinformatics, National 
Central University, Chungli, Taiwan, 3Department of Chemical & Materials 
Engineering, National Central University, Chungli, Taiwan

CD133 (prominin-1) is expressed on different types of stem and 
progenitor cells originating from various sources, including the 
neural and hematopoietic systems. CD133 is used as a cell surface 
marker for somatic stem cell identification and isolation, but its 
physiological and biological functions of details are not yet well 
understood. Recent studies indicated that CD133 was not only 
expressed on bone marrow hematopoietic stem cells (SHCs), neural 
stem cells (NSCs), undifferentiated embryonic stem cells (ESCs) and 
differentiated ES cell progeny, but also expressed on several cancer 
cells such as lung or colon cancers. Although cell reprogramming 
can convert somatic cells to ESC-like cells that was named ¡¥in-
duced pluripotent stem cells (iPSCs), by using direct transduction of 
a cocktail composed of only four pluripotent transcription factors: 
Oct4, Sox2, Klf4 and c-Myc, however this cell reprogramming to 
completed iPSCs would be processed from initiation to full repro-
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gramming pass though partially reprogrammed cells (pre-iPSCs). 
In order to study the role of CD133 during the processing of cell re-
programming, we analyzed CD133 expression of mouse iPSCs that 
were produced by retroviral transduction of defined four transcrip-
tion factors in early stages of the pre-iPS cells, and later stages of 
the reprogramming processes after 10 passages of cultured iPSCs. 
In our immunofluorescent results, CD133 was shown significant 
expression in iPSCs after 10 passages of cultures than in the early 
stages of the pre-iPSCs. On other hand, CD133 expression also was 
shown markedly on mouse ESCs, but weakly on bone marrow-de-
rived mesenchymal stromal cells and mouse embryonic fibroblasts 
(MEF). This result suggests that as well as changes in the expression 
of CD133 during the cell reprogramming processes from the partial 
reprogramming to full reprogramming for generation of iPSCs.

Poster Board Number: T-3309

REPROGRAMMING COCHLEAR CELLS INTO 
INDUCED PLURIPOTENT STEM CELLS WITH 
OCT3/4, SOX2 AND KLF4
Lou, Xiangxin, Nakagawa, Takayuki, Nishimura, Koji, Ito, Juichi
Otolaryngology-Head and Neck Surgery, Kyoto University, Kyoto, Japan

The loss of regenerative ability of hair cells in the mammalian con-
tributes to the permanent sensorineural hearing loss. In embryonic 
or neonatal mammalian inner ear, cochlear stem/progenitor cell 
populations (otospheres) have been identified, while cochlear stem 
cells appear to diminish in number after birth and become quies-
cent in adult. Yamanaka’s group has established the method for 
reprogramming of somatic cells into induced pluripotent stem (iPS) 
cells by introduction of transcription factors, the established iPS 
cells has provided great potential for tissue specific regeneration. 
The aims of present study were to examine whether transcription 
factors can induce reprogramming of otosphere cells, which may 
result in generation of iPS cells from cochlear cells. We introduced 
transcription factors, Oct3/4, Sox2 and Klf4 into otospheres derived 
from postnatal day-1 mouse cochlear eptihelia using retrovirus, 
and analysed alterations in cell characteristics. After transduction, 
otospheres generated colonies that displayed embryonic stem cell 
(ESc)-like morphology and expressed pluripotent markers of iPS 
cells. iPS cells derived from otospheres (OiPS cells) are able to differ-
entiate into cells from three germ layers in vitro and contributed to 
the formation of teratoma in vivo. These findings demonstrate that 
transduction of transcription factors is capable of inducing repro-
gramming of otospheres, suggesting that the method for genera-
tion of iPS cells might be utilized for full or partial reprogramming 
of cochlear cells.

Poster Board Number: T-3310

GENERATION OF GERMLINE TRANSMISSION 
COMPETENT IPSCS IN 7 DAYS
Liu, Jing
Guangzhou Institutes of Biomedicine and Health, Guangzhou, China

Somatic cells can be reprogrammed into induced pluripotent stem 
cells (iPSCs) by defined factors. However ,the efficiency is consider-
ably low and the process is time-consuming. We first exploited a 
chemical defined medium, named iCD1, in which the MEFs can be 
reprogrammed with high efficiency and fast kinetics by Oct4/Sox2/
Klf4. Utilizing blastocysts injection ,here we report that the iPSC 
generated at D7 post-infection in iCD1 has the ability to contribute 
to chimera mice and germline transmission. Thus ,we established 
a technical scheme to determine fully reprogramming ,and first 

proved that somatic cells can be fully reprogrammed in a 7 day 
procedure with only three reprogramming factors.

Pre-clinical and Clinical Applications of 
Mesenchymal Cells

Poster Board Number: T-3311

RECONSTRUCTION OF HUMAN ELASTIC 
CARTILAGE BY PROGENITOR CELLS IN THE EAR 
PERICHONDRIUM
Suzuki, Hiromu, Kobayashi, Shinji, Takebe, Takanori, Yabuki, 
Yuichiro, Mizuno, Mitsuru, Murata, Syunsuke, Tamura, Yuko, 
Yasumura, Kazunori, Maegawa, Jiro, Taniguchi, Hideki
Yokohama City University, Yokohama, Japan

Introduction: Future cell-based therapies such as tissue engineering 
will benefit from a source of autologous cartilage progenitor cells. 
In human auricular elastic cartilage, the cartilage progenitor cells 
have not yet been identified. It is expected that the cells will have 
new possibilities for better cartilage reconstruction and be a useful 
cell resource in place of mature chondrocytes. The human auricular 
elastic cartilage consists of the chondrium, and the perichondrium 
that has been known for regenerating cartilage clinically. Therefore, 
it is presumed that the cartilage progenitor cells of auricular carti-
lage might exist in the perichondrium. The purpose of this study 
is to identify cartilage progenitor cells of human auricular elastic 
cartilage and utilize for cartilage reconstruction. Methods: The 
perichondrium, the interlayer, and the chondrium were harvested 
from pieces of retained auricular cartilage of microtia patients. Cells 
isolated from their tissues were defined as the perichondrocytes, 
the interlayer cells and the chondrocytes. To analyze the prolifera-
tive ability, clonogenicity assay and long-term cell growth assay 
were done. In order to characterize surface marker profiles, we per-
formed flow cytometry. The hematopoietic stem cell markers, and 
the MSC markers were analyzed. The multipotency was tested in 
vitro chondrogenic, adipogenic and osteogenic differentiation as-
says. To study cartilage regeneration capacity in vivo, perichondro-
cytes and chondrocytes inducted cartilage differentiation in vitro 
were implanted in NOD/SCID mice and after 1, 3 months estimated 
histologically. Results: The perichondrocytes isolated from the peri-
chondrium showed the highest proliferative ability of cells isolated 
from the others in both clonogenicity and long-term cell growth 
assay. Among the mesenchymal stem cell markers, CD44 and CD90 
expressions showed significant differences. Higher expressions of 
CD44 and CD90 were observed in perichondrocytes compared with 
those of chondrocytes. The perichondrocytes expressed not only 
proteoglycan and collagen II but also lipid vacuoles and calcium 
by each induction mediums. Perichondrocytes and chondrocytes 
implanted in NOD/SCID mice reconstructed cartilage and their 
matrix was consisted of proteoglycan and collagen II histologically 
similarly. The perichondrocytes-derived cartilage has had pericho-
drium and the cell density not changed after 3 months, but the 
chondrocytes-derived cartilage not perichondrium and the density 
decreased. Conclusion: Our study suggests that the perichondro-
cytes might be cartilage progenitor cells, because they had not 
only higher proliferative capacity than the chondrocytes but also 
multipotency to differentiate into osteocytes and adipocytes. 
Surface marker profiles indicated that these progenitor cells were 
potentially enriched by combinations of CD44 and CD90. Moreover, 
we demonstrated that cultured human perichondrocytes could 
reconstruct cartilage in vivo and the perichondrocytes-derived 
cartilage might maintain the cartilaginous phenotype in the long 
term in comparison with chondrocytes. The utilization of progeni-
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tors from human auricular perichondrium will not only improve 
our understanding of basic cartilage biology, but will lead to novel 
therapeutic strategies, including long-term tissue restoration, for 
patients with craniofacial defects.

Poster Board Number: T-3312

TRANSPLANTATION OF HUMAN ADULT 
STEM CELLS PROTECTS AGAINST SOCIAL 
DEFICIT EXHIBITED BY SUB-CHRONICALLY 
PHENCYCLIDINE TREATED MICE
Barzilay, Ran, Ganz, Javier, Segal, Hadar, Ben-Zur, Tali, Bren, Ziv, 
Hinden, Noa, Tarasenko, Igor, Taler, Michal, Lev, Nirit, Sadan, Ofer, 
Gil-Ad, Irit, Weizman, Abraham, Offen, Daniel
Tel Aviv University, Petha Tikva, Israel

Background:Stem cell based regenerative therapy is a promising 
therapeutic approach, bringing hope for patients affected with 
incurable diseases. Mesenchymal stem cells (MSCs) represent an 
attractive cell source for regenerative medicine strategies for the 
treatment of brain diseases, exerting neuroprotection and inducing 
neurogenesis. Schizophrenia (SCZ) is a devastating brain disease 
with poor prognosis, especially due to the debilitating negative 
symptoms. Beside a neurodevelopmental element, the pathophysi-
ology underlying SCZ involves neurodegeneration, oxidative stress 
and impaired neurogenesis. In the current study, we sought to ex-
plore the prospect of intracerebral MSCs transplantation for treat-
ing the phencyclidine (PCP) SCZ mouse model. PCP was adminis-
tered subcutaneously to C57bl mice (10mg/kg daily for 2 weeks). 
Adult human MSCs transplantation into the hippocampus was 
conducted on the day of first PCP administration. Social preference 
test was conducted 10 days following the last PCP administration. 
Results: Transplantation resulted in a significant reduction in the 
impairment of social phenotype induced by the PCP insult, as ob-
served by the social preference test. Immunohistochemical analysis 
revealed that the human cells survived in the mice brain through-
out the course of the experiment (25 days). Western blot analysis of 
the hippocampus showed a decrease in cleaved caspase3 and an 
increased Bcl-2 protein levels in the brains transplanted with MSCs. 
Moreover, proteins involved in glutamate metabolism and oxida-
tive stress which were affected by the PCP insult were positively 
regulated by the MSCs transplantation. Interestingly, co- culture of 
MSCs with mouse astrocytes in vitro showed that MSCs exert effect 
that counteracts changes in astrocytes gene expression following 
exposure to PCP. Conclusions: Delivery of MSCs to distinct brain 
regions, known to be involved in the pathophysiology of SCZ, is 
beneficial in attenuating the behavioral deficits exerted by the PCP 
insult in mice. We hereby suggest a novel therapeutic approach for 
the treatment of SCZ negative symptoms.

Poster Board Number: T-3314

DIFFERENTIATED MESENCHYMAL STEM CELL 
TRANSPLANTATION IN AMYOTROPHIC LATERAL 
SCLEROSIS (ALS) PATIENTS A PHASE I/II CLINICAL 
TRIAL
Karussis, Dimitrios1, Gotkine, Marc1, Petrou, Panayiota1, Gothelf, 
Yael2, Levy, Yossef2, Vaknin-Dembinsky, Adi1, Ben-Hur, Tamir1, 
Melamed, Eldad3, Offen, Daniel3

1Hadassah Hebrew University Medical Center, Jerusalem, Israel, 2Brainstorm Cell 
Therapeutics Ltd, Petha Tikva, Israel, 3Tel Aviv University, Petha Tikva, Israel

Background: Amyotrophic Lateral Sclerosis (ALS) also known as Lou 
Gehrig’s disease, is a fatal, rapidly progressive, neurodegenerative 
disease caused by motor neuron degeneration. Despite extensive 

efforts no treatment is currently available that slows, stops, or 
reverses disease progression. Bone marrow derived Mesenchymal 
stromal stem cells (MSC) represent an attractive cell source for the 
treatment of neurological diseases, exerting neuroprotection and 
possibly inducing neurogenesis. A previous pilot study from our 
group at Hadassah has shown the safety of the intravenous and 
intrathecal administration of unmodified MSC in ALS patients and 
provided some indications of clinical benefit in terms of stabiliza-
tion of the disease. We have developed a protocol for MSC dif-
ferentiation into cells that secrete neurotrophic factors (NTF), based 
on the Brainstorm’s NurOwn™ technology. These MSC-NTF cells, 
demonstrated neuroprotective effects in various animal models of 
neurodegenerative diseases, including ALS. Aims: To evaluate the 
safety and tolerability of treatment with autologous MSC-NTF cells 
in ALS patients utilizing the intramuscular (IM) way of administra-
tion of the cells at the early stage of the disease and the intrathecal 
(IT) transplantation in patients with more advanced/progressive 
disease. Method/Design: This Phase I/II clinical study will include 
in total 24 ALS patients, assigned to 2 treatment groups based on 
the severity of their disease: 12 patients with early ALS (ALSFRS 
score of >30), and 12 patients with advanced ALS (ALSFRS score of 
15-30). Patients from both groups are followed for three months 
prior to transplantation. Autologous bone-marrow derived MSC-
NTF cells are transplanted, by IM or IT injections to patients with 
early or advanced ALS, respectively. After transplantation patients 
are followed up clinically (detailed neurological examination and 
ALSFRS evaluation) on a monthly basis for a post-treatment fol-
low up period of 6 months. Respiratory function tests, MRI of the 
muscles and EMG will be used as additional surrogate markers of 
the disease activity. Results: Four ALS participants were recruited in 
the second half of 2011. MSC were isolated, expanded ex-vivo, puri-
fied and induced to differentiate into cells secreting neurotrophic 
factors (MSC-NTF cells). After a one month follow-up of the first four 
patients treated with MSC-NTF cells, no treatment-related adverse 
events were observed, indicating a short term safety of the treat-
ment.  Conclusion: Preliminary results of our ALS trial with autolo-
gous MSC-NTF cells after ex-vivo differentiation indicate that the 
used treatment protocols appear to be safe. Further analysis of the 
data during the following months of the trial, is needed to confirm 
the safety and efficacy of the proposed therapy. Trial registration: 
ClinicalTrials.gov (ClinicalTrials.gov Identifier: NCT01051882). The 
study is sponsored by Brainstorm Cell Therapeutics Ltd.

Poster Board Number: T-3315

DOPAMINERGIC NEURONS DERIVED FROM 
HUMAN DENTAL PULP STEM CELLS
Chun, SoYoung, Kwon, Tae Gyun
BioMedical Research Institute, Daegu, Korea, Republic of

Aim / Background: Parkinson’s disease, one of the serious neu-
rodegenerative diseases, is caused by the loss of dopaminergic 
neuron. In order to overcome Parkinson’s disease, stem cell therapy 
was suggested as an alternative treatment. Human dental pulp 
stem cells (hDPSCs) are one of the adult multipotent stem cells, 
which can differentiate into three germ layers including neurons. 
As hDPSCs can obtain noninvasive way by deciduous tooth, they 
could be a suitable autologous stem cell source. We identified that 
hDPSCs could differentiate into dopaminergic neurons under ap-
propriate in vitro conditions. Methods: hDPSCs were cultured with 
dopaminergic neuron differentiation media and the dopaminergic 
neuronal characters were identified at each stage. With morpho-
logical changes, stem cell properties and potential to differentia-
tion into dopaminergic neuron of hDPSCs were verified with 
immunocytochemistry (ICC), flow cytometry, Real time PCR and 
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ELISA. Results: Differentiation of hDPSCs into dopaminergic neuron 
was verified according to the 5 stages. hDPSCs were proliferated at 
stage 1 and neurospheres were formed at stage 2. Subsequently at 
stage 3 and 4, NESTIN-positive cells were selected and expanded. 
Lastly at stage 5, cells were induced into dopaminergic neuron. On 
the protein level, the expression of stem cell maker (SSEA4) was 
observed at early stages and gradually decreased. The expres-
sion of early neural stem cell marker (NESTIN) and early neuronal 
marker (TUJ1) were maintained through the stages. The late neuron 
markers (GFAP and MBP) were highly expressed from stage 3. Most 
importantly, the dopaminergic neuron marker (Tyrosine Hydroxy-
lase, TH) expression was found at stage 5. Flow cytometry results 
showed that expression of neuron-related markers was increased 
during the stages, while expression of SSEA4 was decreased. On the 
gene expression level, the expressions of SSEA4 (stem cell maker) 
and VIMENTIN (neural stem cell marker) were constant, while, the 
expressions of OCT4, NANOG (stem cell makers), NESTIN, PAX6 
(neural stem cell markers) were observed gradually increased by 
time course, and the expressions of early (TUJ1, MAP2) and late 
neuronal markers (GFAP, MBP, O4) were significantly decreased 
at stage 5. TH was highly expressed from stage 4 and matured at 
stage 5. The quantification of TH was carried with ELISA and the 
value was 0.289±0.063ng/ml at stage 5. 
Conclusions: We identified that hDPSCs induce efficient neural 
differentiation, and the induced neurons contain TH-positive ones 
producing a significant amount of TH. Therefore, hDPSCs can be 
an alternative cell source of autologous cell therapy for Parkinson’s 
disease.

Poster Board Number: T-3316

HUMAN AMNIOTIC FLUID STEM CELL-
DERIVED MUSCLE PROGENITOR FOR URINARY 
INCONTINENCE
Chun, SoYoung, Kwon, Tae Gyun
Kyungpook National Univ.Hospital, BioMedical Research Institute, Daegu, 
Korea, Republic of

Aim / Background: The most promising treatment for stress urinary 
incontinence (SUI) can be a cell therapy. Even though muscle 
progenitors or myoblasts are considering as ideal cell type for 
therapy (because easily fuse into host tissue and form postmitotic 
multinuclear myotubes), these cells require an invasive process to 
obtain. To avoid the painful biopsy, we suggest human amniotic 
fluid stem cells (hAFSCs) as an alternative cell source. We estab-
lished the optimum in vitro protocol for differentiation into the 
muscle progenitor cells, and consequently the progenitors were 
transplanted into injured urethral sphincter to analysis their thera-
peutic effect and safety in vivo. Methods: To develop the efficient 
differentiation system in vitro, we examined a commercial medium, 
co-culture or conditioned medium (CM) system, and evaluated the 
molecular variations with real-time PCR and immunocytochemical 
analysis. The in vivo therapeutic effect of the hAFSC-derived muscle 
progenitors was evaluated with the urinary incontinence mice 
model. Results: After being treated with CM, hAFSCs effectively 
developed into muscle lineage cells compared to other systems. 
Real-time PCR and immunocytochemical analysis showed that the 
CM treated hAFSCs significantly expressed the myogenic specific 
markers (PAX7, MYF5, MYOD, DESMIN). The muscle progenitors 
transplanted into the animal model were integrated into the host 
urethral sphincter tissue and stimulated host cell differentiation. 
With urodynamic analysis, muscle progenitors injected group 
showed significant increase leak point pressure and closing pres-
sure compared to hAFSCs injected group. The functional result was 
confirmed with histological and immunohistochemical analysis 

demonstrating formation of normal-appearing circular muscle 
mass regeneration and expression of larger number of target 
markers than the control. In immunogenicity analysis, the muscle 
progenitor injection groups had negative HLA-DR expression, a 
scant CD8 lymphocyte aggregation and no teratoma formation. 
Conclusions: We identified that hAFSCs can effectively differentiate 
into muscle progenitor cells in CM and the hAFSC-derived muscle 
progenitor cells can represent an accessible cell source for dam-
aged urethral sphincter regeneration.

Poster Board Number: T-3317

MICRORNAS SECRETED ISCHEMIC HEART 
INHIBIT SURVIVAL OF TRANSPLANTED RAT 
MESENCHYMAL STEM CELLS
Lee, Jiyun1,2, Cha, Min-Ji1,2, Song, Byeong-Wook1,2, Ham, Onju1,2, Lee, 
Se-Yeon1,2, Lee, Chang Youn1,3, Park, Jun-Hee1,3, Bae, Yoonjin1,2, Seo, 
Hyang-Hee1,2, Choi, Eunhyun1,4, Choi, Eunmi1,5, Hwang, Ki-Chul1,2,5

1Cardiovascular Research Institute and 2Brain Korea 21 Project for Medical 
Science, Yonsei University College of Medicine, Seoul, Korea, Republic of, 
3Department of Integrated Omics for Biomedical Sciences, Graduate School, 
Younsei University, Seoul, Korea, Republic of, 4Severance Integrative Research 
Institute for Cerebral & Cardiovascular Disease, Yonsei University Health System, 
Seoul, Korea, Republic of, 5Severance Biomedical Science Institute, Yonsei 
University College of Medicine, Seoul, Korea, Republic of

Stem cell therapy for repair of myocardial injury has essential limita-
tions due to the poor survival of stem cells after cell transplanta-
tion. After transplantation of mesenchymal stem cells (MSCs), cell 
survival is inhibited by various factors secreted from ischemic sur-
roundings after myocardial infarction. Recently microvesicles (MVs) 
have been known to mediate cellular communication. The goals of 
this study are to identify effects of miRNA secreted from ischemic 
heart for MSC survival. We demonstrated that MVs were secreted by 
ischemic hearts using transmission electron microscopy and MVs 
containing various miRNAs were isolated from hypoxic cardiomyo-
cyte by real-time PCR analysis. To determine the roles of miRNAs 
in MVs isolated from hypoxic cardiomyocytes for MSCs survival, 
we investigated the survival of hypoxic MSCs after transfection of 
miRNA mimic in vitro. In various miRNAs-treated MSCs, the survival 
rate was 2-folds lower and cells were arrested in G1/S checkpoint. 
In addition to, the ratio of Bcl-2/Bax decreased 2-fold but caspase-3 
activation was increased. Annexin V/PI assay was consistent results 
with the cell survival. These results indicated that secreted MVs 
from ischemic heart inhibited survival of implanted MSCs and 
provide evidence that the elimination of miRNAs secreted from 
ischemic hearts might be a novel strategy for increasing successful 
stem cell therapy via improving the survival of engrafted MSCs.

Poster Board Number: T-3318

RAT MESENCHYMAL STEM CELLS PROTECT 
HYPOXIC CARDIOMYOCYTES VIA SECRETION OF 
MICRORNA-125B MICROVESICLES
Lee, Jiyun1, Song, Byeong-Wook1, Cha, Min-Ji1, Ham, Onju1, Lee, Se-
Yeon1, Lee, Chang Youn2, Park, Jun-Hee2, Bae, Yoonjin1, Seo, Hyang-
Hee1, Choi, Eunhyun3, Choi, Eunmi4, Hwang, Ki-Chul4

1Brain Korea 21 Project for Medical Science, Yonsei University College of 
Medicine, Seoul, Korea, Republic of, 2Department of Integrated Omics for 
Biomedical Sciences, Graduate School, Yonsei University, Seoul, Korea, Republic 
of, 3Severance Integrative Research Institute for Cerebral & Cardiovascular 
Disease, Yonsei University Health system, Seoul, Korea, Republic of, 4Severance 
Biomedical Science Institute, Yonsei University College of Medicine, Seoul, Korea, 
Republic of

Microvesicles (MVs), an extracellular vesicle, are secreted from all 
cells with microRNAs (miRNAs), which act mediators for cell-to-cell 
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communications. Because microRNAs in MVs regulate cell differen-
tiation, proliferation and immune systems, MVs from stem cells may 
be mechanical mediators for regenerative therapy such as many 
cytokines secreted from MSCs. Paracrine effects of MVs remain less 
understood in cell therapy for ischemic heart. Here, we showed that 
miR-125b in MVs secreted from MSCs protects hypoxic cardiomyo-
cytes by inhibition of apoptosis. MicroRNA-125b MVs secreted 
from MSCs were isolated and added into hypoxic cardiomyocytes. 
In MVs-treated hypoxic cardiomyocytes, the cell viability and anti-
apoptotic Bcl-2 expression were increased and caspase-3 activity 
and pro-apoptotic Bax expression were decrease, compared to 
non-treated cardiomyocytes. In addition, Annexin V and PI staining 
was decreased. Furthermore, these results were consistence with 
transfection of miR-125b mimic in hypoxic cardiomyocytes. Our 
results demonstrated that microvesicles secreted from MSCs pro-
tect hypoxic cardiomyocytes, and may help develop better clinical 
strategies for myocardial damage.

Poster Board Number: T-3319

HUMAN STEM CELL THERAPY FOR THE 
TREATMENT OF RADIATION - INDUCED NORMAL 
TISSUE DAMAGE
Alain, Chapel1, Jan, Voswinkel2, Marc, Benderitter1, Jean-Jacques, 
Lataillade3, Norbert-Claude, Gorin2, Patrick, Gourmelon1

1Department of man radioprotection, Institute of nuclear safety and man 
radioprotection, FAR, France, 2AP-HOP, Paris, France, 3Centre de transfusion des 
armées, Clamart, France

In Europe, per year, 1.5 million patients undergo external radio-
therapy. The late adverse effect of radiotherapy concern 5 to 10% 
of them. Eradication of these manifestations is crucial. We are 
strongly implicated in the field of regeneration of healthy tissue 
after radiotherapy or radiological accident. In 2004, in collabora-
tion with Saint-Antoine Hospital (Paris, France), our first success in 
cell therapy was the correction of deficient haematopoiesis in two 
patients. The intravenous injection of Mesenchymal Stem Cells 
(MSC) has restored bone marrow micro-environnement necessary 
to sustain haematopoiesis after total body irradiation. From 2006 
until 2011, we have obtained foremost success in cell therapy of 
radiation induced burns. In collaboration with the Percy hospital 
(Clamart, France) we have evidenced for the first time, the efficien-
cy of MSC therapy in the context of acute cutaneous and muscle 
damage following irradiation in five patients. In 2007, we have also 
demonstrated that MSC treatment is a promise approach for the 
medical management of gastrointestinal disorder after irradiation. 
Three patients were successfully treated for consequences of over 
exposure for pelvic radiotherapy in 2007 and one patient in 2011. 
Evaluation of stem cell therapy combining different source of adult 
stem cells is under investigation. Key message of your presentation 
in 30-40 words : Clinical trials for treatment of radiation - induced 
normal tissue damage after radiotherapy or radiological accident 
using Mesenchymal Stem Cells (MSC) to restored haematopoiesis, 
acute cutaneous skin and muscle damages or consequences of 
pelvic radiotherapy. Key words: stem cell therapy, radiotherapy, 
healthy tissue, gastrointestinal disorder.

Poster Board Number: T-3320

LET-7B MODULATES SURVIVAL OF HYPOXIC 
HUMAN MESENCHYMAL STEM CELLS VIA THE 
REGULATION OF PARP
Ham, Onju1, Song, Byeong-Wook1, Cha, Min-Ji1, Lee, Se-Yeon1, 
Lee, Chang Youn2, Park, Jun-Hee2, Lee, Jiyun1, Bae, Yoonjin1, Seo, 
Hyang-Hee1, Choi, Eunhyun3, Choi, Eunmi4, Jang, Yangsoo5, Hwang, 
Ki-Chul4

1Brain Korea 21 Project for Medical Science, Yonsei University College of 
Medicine, Seoul, Korea, Republic of, 2Department of Integrated Omics for 
Biomedical Sciences, Graduate School, Yonsei University, Seoul, Korea, Republic 
of, 3Severance Integrative Research Institute for Cerebral & Cardiovascular 
Disease, Yonsei University Health System, Seoul, Korea, Republic of, 4Severance 
Biomedical Science Institute, Yonsei University College of Medicine, Seoul, Korea, 
Republic of, 5Yonsei Cardiovascular Research Institute, Seoul, Korea, Republic of

Although mesenchymal stem cells (MSCs) represent a suitable 
source for therapy of heart failure, the poor survival of MSCs 
limited the efficacy of cell therapy. Cleaved Poly (ADP-ribose)
polymerase(cPARP)-1plays an important role in cellular injury 
such as ischemia-reperfusion of the heart. PARP-1, endogenous 
enzyme, repairsthe broken DNA strand in nucleus due to oxidative 
stress, chromatinremodeling or cell death. But the cleavage ofPARP 
by caspase-3 inhibits PARP’s DNA-repairing abilities. MicroRNAs 
(miRNAs) are short non-coding RNA and key regulator in various 
biological functions including cell differentiation, remodeling, cell 
proliferation, and cell death by negatively regulating gene expres-
sion. In this study, we found that caspase-3 was a possible target 
of let-7b, inhibiting the cleavage of PARP. Overexpression of let-7b 
increased cell survival by the regulation of PARP activity in MSCs. 
In MSCs transfected with let-7b mimic in hypoxic condition, the 
apoptosis-related factors such as p-AKT, p-MEK, p-ERK, Bcl-2, Bax, 
cytochrome-c, cPARP and Annexin V/PI were well regulated. These 
results indicate that let-7b regulates expression of PARP for repair-
ing DNA strand and for increasing cell survival in hypoxic MSCs by 
inhibiting caspase-3 activity.

Poster Board Number: T-3321

HUMAN ADULT ADIPOSE-DERIVED STROMAL 
VASCULAR FRACTION AND HIGH DENSITY 
PLATELET CONCENTRATES IN BIOCELLULAR 
REGENERATIVE MEDICINE
Alexander, Robert W .
Univ of Washington, Stevensville, MT, USA

Biocellular regenerative medicine values the heterogeneous, 
undifferentiated cell population with fat tissues. High numbers of 
undifferentiated cells, ease and safety of access, and the native 3D 
adipose matrix, favors fat as a stem/stromal cells source. In translat-
ing from lab to bedside, an appreciation of potential uses of the 
cellular, structural, chemical and paracrine interactions within ele-
ments of the stromal vascular fraction (SVF) has gained attention. 
Understanding the potentials of platelet growth factors and signal 
proteins have led to combining the cell source, native adipose 
biomatrix (scaffolding), and signaling elements for wound healing 
and regeneration In vivo. Paper studies the components of AD-SVF 
from a cellular, structural, chemical, and mechanical viewpoint. As a 
huge microvascular bed, fat provides a vast pool of undifferentiated 
cells with complex signaling mechanisms. Comparative studies 
remain challenging, as standardization of terms and protocols 
remains elusive. Paper brings an understanding of the between 
clinical experiences and the complex mechanisms in play within 
various microenvironments. The makeup of the AD-SVF is key to 
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the potential uses in tissue maintenance and repair. Importance 
of regulatory feedback and the niche to cellular proliferation and 
differentiation is presented. The ability to transfer the intact niche 
(microenvironmental) components within lipoaspirate samples, 
offers real potential in the clinical setting. Advantages of non-ma-
nipulated tissues relative repair potentials and the ability to deliver 
these elements within a “same surgical procedure”are outlined. 
Research activities have sought to isolate, concentrate and expand 
the component cellular groups. We believe provision of the entire 
“smorgasbord” of undifferentiated, multipotent cells and their 
native scaffolds may be of greater value than any one component. 
Letting the niche dictate its needs may be more effective than 
isolation of some parts. Highly concentrated platelet-rich plasma 
addition offers a diverse bioactive stimulus, providing an array of 
growth factors, signal proteins, cytokine/chemokines and lipokines. 
This is believed to enhance healing and regenerative capabilities 
acting primarily in a paracrine function. A true biocellular mixture 
can be safely and effectively delivered with the living bioscaffolding 
of the adipose tissue complex. It appears that available perivascular 
and ECM elements (AD-SVF), the heterogeneous, and tissue specific 
conditions offer a major importance for total organism function, 
homeostasis, and regeneration. Tissue repair, homeostasis, and 
regenerative capabilities represent an inseparable interaction 
resulting in integral functions of the microenvironment it supports. 
Understanding the multiple factors involved in human homeosta-
sis and self-repair is rapidly providing information which will alter 
many existing paradigms in the practice of medicine and surgery in 
the coming years. Permitting the niche to dictate the cellular fates 
and use of many variable inflammatory elements is providing a safe 
and effective clinical option in many musculoskeletal and recon-
structive applications.

Poster Board Number: T-3322

SUCCESSFUL ISOLATION AND EXPANSION OF 
HUMAN SYNOVIUM-DERIVED MESENCHYMAL 
STEM CELLS (MSCS) GREW OUT FROM TISSUE 
EXPLANT BY USING CHEMICALLY DEFINED SERUM 
FREE MEDIA STK1 AND STK2
Jinchang, Shao1, Shin-ichi, Hasegawa1, Norihiko, Sugita2, Yu, 
Moriguchi2, Kazunori, Shimomura2, Hideki, Yoshikawa2, Norimasa, 
Nakamura2, Maiko, Hara1, Koichiro, Tsuji1, Yukio, Kato3

1Research and Development Division, Two Cells Inc., Hiroshima, Japan, 
2Department of Orthopedics, Osaka University Graduate School of Medicine, 
Osaka, Japan, 3Department of Dental and Medical Biochemistry, Graduate 
School of Biomedical Sciences, Hiroshima University, Hiroshima, Japan

Synovium-derived mesenchymal stem cells (MSCs) provide a 
superior cell source for cartilage regeneration because of their 
capacity for self-renewal and chondrogenic potential. For effective 
cell-based therapy, it is important consistently to obtain sufficient 
numbers of transplantable cells with minimal safety concerns. Tra-
ditionally, MSCs were isolated from synovium tissue by using colla-
genase and/or other proteases and expanded in media containing 
fetal bovine serum (FBS) or autologous serum. However, enzymatic 
digestion is time consuming, especially when applied to large 
volumes of tissues, and it decreases cell viability due to proteolytic 
activity. In addition, the sensitivity of tissues to collagenase shows 
large inter-individual and sample-to-sample variations. On the 
other hand, there are potential risks associated with the use of FBS 
in clinical settings. Thus, the increasing number of clinical protocols 
for cell-based therapy underscores the need for non-enzyme treat-
ment and serum-free media. In the present study, we developed 
new methods for isolation of human synovium-derived MSCs from 

tissues, and isolated MSCs were expanded in a chemically defined 
serum-free medium STK1 and STK2 (DS Pharma Biomedical Co., 
Ltd., Japan). STK1 was used in primary cultures; meanwhile STK2 
was used after the 1st passage. We found that synovium tissue 
fragments could adhere onto plastic culture surfaces within a very 
short time and that fibroblast-like cells actively migrated from the 
explants. Morphologic analysis and surface markers expression of 
these cells (positive for CD44, CD73, CD90, CD105, CD166, nega-
tive for CD34, CD45, HLA-ABC) indicated their mesenchymal origin. 
After in vitro expansions, these cells were successfully induced into 
adipogenic, osteogenic, and chondrogenic lineages. The growth 
rate and colony-forming efficiency of explants-derived cells were 
higher than those of cells obtained by collagenase treatment. 
Furthermore, after primary culture, explant-derived cells yielded 
larger numbers of cells than those obtained by the conventional 
digestion method. At the 5th passage and 4-6weeks after seeding, 
total cell number increased >1,000,000,000-fold in serum-free cul-
tures of explant-derived cells with STK1 and STK2. In conclusion, we 
obtained multipotent MSCs from the synovium tissue by combina-
tion of primary explant cultures and chemically defined serum-free 
media STK1 and STK2. This method is simple, time saving, reliable 
and gives a high yield of cells compared to the conventional meth-
ods, and can be used in stem cell therapy.

Poster Board Number: T-3323

EFFECTS AND SAFETY OF HUMAN 
ADIPOSE TISSUE DERIVED STEM CELLS ON 
OSTEOARTHRITIC CARTILAGE EXPLANTS In 
vItro .
Bernotiene, Eiva, Denkovskij, Jaroslav, Bagdonas, Edvardas, 
Kusleviciute, Ilona, Mackiewich, Zygmunt, Unguryte, Ausra, 
Dadoniene, Jolanta
Department of Regenerative Medicine and Rheumatology, State Research 
Institute The Center of Innovative Medicine, Vilnius, Lithuania

Introduction. Osteoarthritis (OA) is a chronic joint disease char-
acterized by progressive destruction of articular cartilage and 
degeneration of the extracellular matrix. Matrix enzymes, such as 
metalloproteinases (MMPs) play a crucial role in the modulations 
of degradation and cell-matrix interactions. MMPs are controlled 
through activation of proenzymes and the inhibition of active 
enzymes by tissue inhibitors of metalloproteinases (TIMPs). Many 
studies imply the therapeutic potential of mesenchymal stem 
cells (MSCs) for cartilage repair. Adipose tissue derived stem cells 
(ADSCs) are close to MSCs from bone marrow in their character-
istics, moreover, ADSCs are much easier available. Therefore, the 
development of ADSC therapy in OA, using their paracrine and 
chondroprotective effect would be advantageous. The present 
study is a part of the international project designed for elaboration 
of clinical procedure for the therapeutic application of ADSCs in 
OA. Materials and methods. To evaluate effects of human ADSCs for 
OA cartilage we performed in vitro ADSC cocultures with articular 
cartilage explants (CE) for 3 and 7 days. To further reproduce the OA 
conditions co-cultures were also stimulated with IL-1β. ADSCs were 
isolated under GMP conditions, and all cultures were performed 
with incomplete chondrogenic medium supplemented with hu-
man platelet growth factor-enriched plasma. Secretion of TIMPs, 
MMPs, and other factors was analyzed in coculture supernatants 
by ELISA. CE were examined by histochemical and immunohisto-
chemical methods. Expression of genes associated with chondro-
genesis was analyzed in CE by RT-qPCR. Results. Factors, including 
fibronectin, hyaluronic acid, TIMP-1, TIMP-2 and TIMP-3 as well as 
MMP-2, which are known for their beneficial effect on OA cartilage, 
were produced by CE and particularly by ADSCs on day 3 and 
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to the higher level on day 7. On the contrary to the other MMPs, 
the suppressive role of MMP-2 in arthritis has been reported. No 
production of VCAM-1, MMP-1, MMP-3, MMP-9 and MMP-13 which 
are harmful in arthritis was determined in supernatants of ADSCs. 
Co-cultures resulted in changes of analyzed gene expression profile 
in CE, with the most pronounced up-regulation of COL1A1 gene, as 
compared to CE alone. Addition of IL-1β to co-cultures differentially 
modulated production of MMPs and TIMPs, as well as gene expres-
sion pattern, however, effects of ADSC on CE essentially remains 
similar. Histological and immunohistochemical examination have 
shown a tendency to extracellular matrix improvement in the 
osteoarthritic CE cocultured with ADSC, suggesting their chon-
droprotective effects of those cells. Conclusions. Secretory profile 
and results of histological analysis suggest safety and possible 
beneficial effects of ADSC in prevention of cartilage from degrada-
tion during OA. The up-regulation of COL1A1 gene in the presence 
of ADSCs implies stimulated initial stage of OA cartilage healing. 
Presence of IL-1β may modify interaction between ADSC and CE in 
a co-culture system.

Poster Board Number: T-3324

MESENCHYMAL STEM CELLS: APPLICATION FOR 
ENHANCING THE ENGRAFTMENT OF HUMAN 
HEMATOPOIETIC STEM CELLS
Kim, Dae Seong, Lee, Myoung Woo, Kim, Hye Jin, Yang, Jin Mo, Ryu, 
Somi, Son, Meong Hi, Lee, Soo Hyun, Jung, Hye Lim, Yoo, Keon Hee, 
Sung, Ki Woong, Koo, Hong Hoe
Department of Pediatrics, Samsung Medical Center, Sungkyunkwan University 
School of Medicine, Seoul, Korea, Republic of

To overcome the limitations of allogeneic hematopoietic stem cell 
transplantation (HSCT), such as graft rejection and graft versus host 
disease (GvHD), we conducted a study to identify a strategy for en-
hancing HSC engraftment during HSCT. Cotransplantation experi-
ments with mesenchymal stem cells (MSCs) derived from adult hu-
man tissues, including bone marrow (BM), adipose tissues (AT), and 
umbilical cord blood (CB) were conducted. AT-MSCs and CB-MSCs 
suppressed T-cell proliferation in mixed lymphocyte preparations as 
effectively as BM-MSCs, implying that MSCs have immunosuppres-
sive effects as one of common characteristics of MSC. We showed 
that AT-MSCs and CB-MSCs enhanced the engraftment of HSCs 
as effectively as BM-MSCs in NOD/SCID mice, suggesting that AT-
MSCs and CB-MSCs can be used as alternative stem cell sources for 
enhancing the engraftment and homing of HSCs. CB-MSCs derived 
from different donors showed different degrees of efficacy in en-
hancing the engraftment of HSCs. To investigate the critical factors 
of MSCs used for enhancing the HSC engraftment, we identified 
the difference in gene expressions according to MSCs’ heterogene-
ity and culture conditions using microarray analysis and real-time 
PCR in multiple donors of CB-MSC day 7 after plating at different 
cell densities. Culture conditions had greater effect than MSC’ 
heterogeneity on the difference in the gene expression of the cells, 
though the difference in the gene expressions of CB-MSCs was 
identified among different donors. Especially, CXCR7 showed the 
significant difference in the gene expression according to culture 
conditions. When CXCR7 in MSCs plating at high cell density that 
increased the efficiency of the HSC engraftment more than MSCs 
plating at low cell density was inhibited, the HSC engraftment was 
not increased as much as MSC plating at high cell density. This 
result suggests that CXCR7, known as a chemokine receptor able 
to bind the chemokines CXCL12/SDF-1 and CXCL11, in MSCs could 
be the critical factor of MSCs for enhancing the HSC engraftment 
by MSCs In conclusion, our results showed that BM-MSCs, AT-MSCs 
and CB-MSCs preferentially enhanced the engraftment of HSCs. 

Thus, AT-MSCs and CB-MSCs could be an alternative source of stem 
cells for cotransplantation with HSCs in HSCT. Although each of the 
MSC populations exerted different influences on the engraftment 
of HSCs and the gene expression profiles, the difference in the gene 
expression of MSCs and the effect of MSCs for enhancing the HSC 
engraftment were predominantly observed in the culture condi-
tions, implying that ex vivo expansion according to culture condi-
tions can overcome MSC’ heterogeneity. Especially, the effect of 
MSCs plating at high density that enhanced the HSC engraftment 
may come from CXCR7. These results represent an important step 
toward preparing appropriate MSCs used for emerging as a thera-
peutic strategy and understanding their cellular signal mechanisms 
of the HSC engraftments.

Poster Board Number: T-3325

FACTORS RELEASED BY HUMAN UMBILICAL CORD 
BLOOD-MESENCHYMAL STEM CELLS ENHANCE 
SURVIVAL OF HL-1 CARDIOMYOCYTES UNDER 
SIMULATED ISCHEMIA
Bader, Andreas M ., Brodarac, Andreja, Hetzer, Roland, Stamm, 
Christof
Deutsches Herzzentrum Berlin, Berlin, Germany

OBJECTIVES: Cardiac stem cell therapy may contribute to functional 
improvement of the infarcted heart, even in the absence of de 
novo formation of contractile cells. Saving ischemically damaged 
cardiomyocytes from cell death by paracrine survival stimuli is one 
suggested mechanism. Because such paracrine effects are difficult 
to quantify in vivo, we sought to investigate the protective stem 
cell activity in a conditioned medium - cell culture ischemia model. 
METHODS: Human umbilical cord blood-mesenchymal stem cells 
(CB-MSC) were expanded and conditioned culture medium was 
prepared. Cultivated murine HL-1 cardiomyocytes were subjected 
to combined oxygen glucose serum deprivation in CB-MSC 
conditioned medium or control medium. After 5 hours treatment 
the total remaining cells as well as apoptotic cells converting the 
poly-caspase substrate SR-VAD-FMK were quantified using an 
automated high content imaging system. In addition, morphologi-
cal changes of the nuclei connected to apoptosis were assessed. Via 
MTS assay metabolic activity was determined. Activation of kinases 
Akt and Erk1/2 and transcription factor Stat3 was investigated by 
western blot after 3 and 5 hours treatment. RESULTS: After 5 hours 
oxygen glucose serum deprivation the rate of detached dead cells 
was significantly lower in CB-MSC conditioned medium compared 
to control medium (29±3% vs. 39±7%). Furthermore, the fraction of 
non-apoptotic cells was increased in CB-MSC conditioned medium. 
Cell viability assessed via MTS assay was enhanced significantly by 
23±7% relative to control. CB-MSC conditioned medium further 
lowered nuclear shrinking and fragmentation, the major nuclear 
morphological changes associated with apoptosis. Phosphoryla-
tion of cell survival promoting kinases Akt and Erk1/2 was elevated 
when cells were kept in CB-MSC conditioned medium during 
oxygen glucose serum deprivation. Stat3 phosphorylation was en-
hanced significantly by factor 9±2 relative to control after 3 hours 
and declined to factor 6±3 after 5 hours. CONCLUSIONS: Factors 
released by human CB-MSCs protect cardiomyocyte-like HL-1 cells 
from the deleterious impact of oxygen glucose serum deprivation. 
This effect is associated with the activation of cell survival promot-
ing kinases Akt and Erk1/2 and transcription factor Stat3. Studying 
the interaction between stem cells and ischemically damaged 
cardiomyocytes on a molecular level is indispensable to explain the 
beneficial effects of cardiac stem cell therapy. Our findings reinforce 
the thesis that paracrine mediated survival stimuli contribute to 
these effects.
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THE SAFETY AND EFFICACY OF HUMAN BONE 
MARROW-DERIVED CLONAL MESENCHYMAL 
STEM CELLS IN A RAT SPINAL CORD INJURY 
MODEL
Kim, Moonhang1, Lim, Hyun-woo2, Kim, Kil Hwan2, Park, So Ra2, 
Yoon, Seung Hwan3, Song, Sun U1, Choi, Byung Hyune1

1Division of Biomedical and Bioengineering Sciences, College of medicine, Inha 
university, Incheon, Korea, Republic of, 2Department of Physiology, College 
of medicine, Inha university, Incheon, Korea, Republic of, 3Department of 
Neurosurgery, College of medicine, Inha university, Incheon, Korea, Republic of

Mesenchymal stem cells (MSCs) are multipotent and differentiate 
into a range of cell types and are being tested for their regenerative 
potential. However, most preclinical and clinical studies have used a 
mixed population of mononuclear cells, which has led to confused 
results in the outcomes of clinical trials. In this study, we aimed to 
evaluate the safety and efficacy of human bone marrow-derived 
clonal mesenchymal stem cells (hcMSCs), homogeneously isolated 
by using subfractionation culturing methods (SCM), in a rat spinal 
cord injury (SCI). Human bone marrow-derived primary (hpMSCs) 
and clonal mesenchymal stem cells (hcMSCs) were labeled with 
PKH26 before freezing, and then kept in a nitrogen tank. The rat 
SCI model was made with using a vascular clip at T9 level. One 
hour after injury, approximately 1.5×105 cells were gently washed 
three times with PBS then transplanted into the lesion site. Rats 
were divided into four groups of sham, SCI+PBS, SCI+hpMSCs and 
SCI+hcMSCs. Motor function test was performed during 4 weeks 
post injury by BBB score. Rats were sacrificed at 1 day, 1 week, 2 
weeks and 4 weeks and spinal cords were removed for histological 
analysis. Our results showed that the transplantation of hpMSCs 
and hcMSCs had no significant adverse effect on inflammatory 
reaction, compared with that of the SCI+PBS groups. In addition, 
transplantation of hcMSCs improved the recovery of hind limb 
locomotor function and the expression level of neurofilament 
protein, and reduced the cavity size.

Poster Board Number: T-3327

DESIGNING A CLINICAL PROGRAM FOR 
AUTOLOGOUS ADIPOSE DERIVED CELL 
THERAPIES IN CARDIAC PATIENTS
Comella, Kristin
Bioheart Inc, Sunrise, FL, USA

Developing a cell therapy product for commercial use is a novel 
and complicated process. Determining the appropriate infrastruc-
ture for each stage of product development and testing can be 
crucial to taking the product to the clinic. Establishing appropriate 
timelines and meeting budgets demands can be a challenge for 
start-up companies with limited funding. This session will discuss 
the Bioheart experience in taking cell therapy products to the clinic 
and the challenges to ensure patient safety and financial security 
in the path the commercialization. Bioheart has collaborated with 
many groups to bring these therapies to patients including the 
Ageless Regenerative Institute and Regenerative Medicine Institute. 
In a recent protocol focused on congestive heart failure, more than 
10 patients have been successfully treated using adipose derived 
stem cells. The cells are delivered directly into the heart muscle 
using a catheter. These patients have demonstrated on average, an 
absolute improvement of 13 percentage points in ejection fraction 
and an increase of 100 meters in their 6 minute walk distance at 
their 6 month follow up. This means that the patient’s heart ap-
pears to be functioning better on echocardiogram. In addition, the 

patients have improved their exercise capacity which allows for 
a more active and normal lifestyle. This data is in agreement with 
the many years of pre-clinical animal studies that were completed 
by ARI and Bioheart demonstrating the safety and efficacy of this 
therapy including a study led by Keith March, MD, PhD, Director of 
the Vascular and Cardiac Center for Adult Stem Cell Therapy at the 
Indiana University. The adipose cells showed a tendency toward 
cardiomyocyte regeneration, prominent angiogenesis (growth of 
new blood vessels) and reduction in the infarction size. The promi-
nent angiogenesis demonstrated by ADSCs, make them the perfect 
therapy for ischemic tissue.

Poster Board Number: T-3328

CLICAL OBSERVATION OF 8 CASES OF PATIENTS 
WITH JUVENILE RHEUMITOID ARTHRITIS TREATED 
BY AFFINITY UMBILICAL CORD MESENCHYMAL 
STEM CELLS
Wang, Liming1, Zhou, Jianjun1, Li, Ming1, Shi, Jun1, Liu, Yongjun2, 
Wang, Lihua2

1Cell Therapy Center, 323 Hospital of Chinese PLA, Xi’an City, China, China, 
2Tianjin Heze Biological Technology Limited Company, Tianjin City, China, China

Background: Juvenile rheumatoid arthritis(JRA) is a common 
rheumatic disease in childhood, which mainly characterizes chronic 
arthritis and relates all the body systems, also can cause the first 
factor for childhood mutilation and loss of sight. This disease can 
be divided whole boy type, multi-joint type and hyp-joint type, 
showing long time fever, rash, arthralgia, leukocytosis. The disease 
commonly involves childhood of 2-16 years, affecting their growth 
and development, and is very difficult to be cured. Objective: To 
observe the effect of using umbilical cord mesenchymal stem cell 
(U-MSC) to treat JRA and try to explore a new way for the disease 
treatment. Method: From March to November 2011, we collected 8 
cases of JRA (according to the diagnostic standard of USA rheu-
matism society ) patients to our hospital, 5 males, 3 females , ages 
from 2 to 12 years, their courses of disease had been for 1 to 3 
years. The patients had been repeatedly instructed to use hormone, 
NSAIDS, DMAIDS and other drugs for therapy without good effect. 
We tested the patients’ immune index containing T cell subgroup, 
Treg, and phlegmonosis index(IL-6,INF-Υ,TNF-α,IL-17,TGF-β). We 
used U-MSC(supplied by Tianjin Heze Biological Technology Lim-
ited Company ) 2×107/40ml,with hexadecadrol 2 mg intravenous 
infused to the patients. Before infusion we applied tanshinon, 
Luguapolypeptide, and bone growth factor to the patients for 1 
week, and individually gave NSAIDS, DMALugua IDS(MTX, LEF,HCQ)
and low dose of prednisone 5-10mg/d to the patients for therapy. 
Result: After using U-MSC for treatment 1 week to 4 months we 
followed up the patients, we found that 8 patients had no bad reac-
tion and their blood routine, liver function, kidney function were 
all normal, and their fever rash, arthraligia, and body state were all 
improved. And we also could reasonably decrease their medicine 
use. The laboratory index showed 5 of the 8 patients’ Treg up-regu-
lation, and the inflammatory factor showed 4 of the 8 patients’ IL-6, 
TNF-α, IL-17 level descended after treatment for 1 week, but after 
4 months the IL-17 level raised gradually up. While other 4 of the 8 
patients’ IL-6,TNF-α,IL-17 level still decreased. Conclusion: U-MSC 
used to treat JAR could be a safe and prospective way , which may 
regulate immune disorder and make Treg up, make the inflamma-
tion factor down.
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THERAPEUTIC APPLICATION OF HUMAN ADIPOSE 
STEM CELLS TO REPAIR CARDIAC DAMAGE AND 
DISEASE
Davy, Philip M .C ., Chow, Alice, Lye, Kevin, Allsopp, Richard C.
Anatomy, Biochemistry & Physiology. Institute for Biogenesis Research, 
University of Hawaii at Manoa, Honolulu, HI, USA

Stem cell therapy offers the potential for enhanced restoration 
of the loss of heart function associated with cardiac disease and 
infarcts that affects millions of people each year. Adipose stem 
cells (ASC) in particular represent a bountiful and readily accessible 
source of autologous adult stem cells with demonstrated capacity 
for cardiac lineage differentiation. We have previously demon-
strated that the hematopoietic stem cell (CD34+LinNeg) sub-popu-
lation of human whole bone marrow is crucial for the regenerative 
effects following injection of bone-marrow derived samples into 
infarcted hearts in a murine model of cardiac ischemia. We now 
wish to assess whether re-programming stem cells towards the 
cardiogenic lineage prior to use in therapy could potentially further 
enhance tissue repair and the restoration of cardiac function. Since 
ASC are multipotent and more abundant and accessible than HSC, 
we have elected to use adipose-derived samples in the present 
study. Like bone marrow derived samples enriched in HSC, adipose 
derived samples enriched in ASC (CD90+CD105+CD45-CD31-) 
were observed to effect improvement in cardiac output (LVEF) 
and reduce scarring (mean percentage area fibrosis of total heart) 
following inter-cardiac transplantation into SCID mice directly after 
induced myocardial infarction. To assess whether re-directing ASC 
towards the cardiac lineage prior to transplantation may increase 
the efficacy of stem cell-based therapies to treat cardiac damage, 
we constructed a lentiviral vector engineered to constitutively 
express the re-programming factors Gata4, Mef2c, and Tbx5. We are 
able to efficiently transfect human ASC samples with this vector, 
and detect up-regulation of cardiogenic lineage markers 14 days 
post-transfection. These results lay the groundwork to test the 
relative capacity of ASC and re-programmed ASC to facilitate repair 
from myocardial infarcts.

Poster Board Number: T-3330

ENGINEERING OF A HUMAN DEATH-INDUCIBLE 
MESENCHYMAL STEM CELL LINE; TOWARDS 
STANDARDIZED AND SAFE CELLULAR THERAPY .
Bourgine, Paul Emile1, Mele, Valentina2, Trella, Emanuele2, 
Scherberich, Arnaud1, Martin, Ivan1

1Tissue Engineering, ICFS University of Basel, Basel, Switzerland, 2Oncology, ICFS 
University of Basel, Basel, Switzerland

Introduction 
Human bone marrow-derived Mesenchymal Stem/Stromal Cells 
(hMSCs) are promising candidates in regenerative medicine, poten-
tially indicated for tissue repair, tumour targeting, and treatment of 
immune-related diseases. However, the high inter-donor variability, 
combined with the intrinsic heterogeneity of hMSCs preparations 
and the lack of quality standards, limits a coherent exploitation 
of their therapeutic potential. If the generation of immortalized 
hMSCs could solve cell-source based problems, it also raises safety 
concerns regarding their stability / tumorigenicity. Towards the 
standardized and safe clinical use of hMSCs, the aim of this study is 
thus to generate hTERT-immortalized hMSCs including an inducible 
suicide system. The engineered cell line should conserve the prop-
erties of primary hMSCs, while being efficiently inducible toward 
apoptosis in vitro and in vivo. Materials & Methods Primary hMSCs 

were transduced at early passage with a lentivirus carrying hTERT. 
A retrovirus-mediated transduction allowed the integration of an 
inducible, modified apoptotic caspase 9 gene into the immortal-
ized population. A clone having stably integrated the death-device 
was isolated and expanded. Cells were analyzed phenotypically, 
and characterized for their differentiation capacity (adipogenic, 
osteogenic, chondrogenic), tumorigenicity (RT-PCR analysis and in 
vivo study), and their immunogenicity. The killing efficiency of the 
death-device was assessed in vitro by Annexin-V/PI staining and 
in vivo by using a luciferase reporter system. In vivo studies were 
based on ectopic implantation in nude mice. Additional viral trans-
ductions (i.e., for VEGFα, BMP-2) were performed to validate the 
feasibility to introduce further functionalities in the engineered cell 
line. The stability of the transgenes was assessed at different pas-
sages and after each transformation. Results Fresh hMSCs were suc-
cessfully immortalized (>280 doublings over more than 1 year) and 
stably transformed with an inducible-death device. The induction 
of the death system led to an efficient killing in vitro (>95%) and in 
vivo. Despite an extensive expansion and even following additional 
transductions, the generated clonal cell line was phenotypically 
identical to primary hMSCs. Cells could also differentiate toward 
osteoblastic, adipogenic and chondrogenic lineages with similar or 
increased efficiency when compared to their primary counterparts. 
Engineered hMSCs displayed no immunogenic properties (no 
allogenic CD8+ activation) and no tumorigenicity in vitro (normal 
RNA level of p53, p21, cMyc and Rb1 genes) and in vivo (absence of 
tumor development 3 months post implantation). Conclusion We 
engineered a stable hMSCs line maintaining typical functionalities 
and inducible into apoptosis upon demand. The cell line represents 
a standardized cell source for a variety of possible clinical indica-
tions with increased safety margins. In fact, cells can be extensively 
tested and screened prior to clinical use and potentially killed once 
they have elicited their function in vivo. The study opens the gen-
eral perspective of using genetic tools not only to modify cellular 
function, but also to standardize and increase the safety of cellular 
therapy.

Poster Board Number: T-3331

AGING CAUSES ACTIVATION OF UROKINASE 
SYSTEM AND MMPS IN HUMAN ADIPOSE-
DERIVED MESENCHYMAL STEM CELLS
Efimenko, Anastasia1, Dzhoyashvili, Nina1, Starostina, Ekaterina1, 
Kalinina, Natalia1, Akchurin, Renat2, Parfyonova, Yelena1

1Faculty of Fundamental Medicine, Lomonosov Moscow State University, 
Moscow, Russian Federation, 2Cardiovascular surgery, Russian Cardiology 
Research and Production Complex, Moscow, Russian Federation

Introduction. Mesenchymal stem cells, including adipose-derived 
mesenchymal stem cells (ADSCs) actively participate in tissue repair 
and regeneration due to their differentiation capacities as well as 
abilities to stimulate the growth of blood vessels and nerves. ADSCs 
produce a wide range of growth factors, which stimulate migra-
tion and surviving of endothelial cells and axons. These cells also 
produce matrix proteases, including metalloproteinases (MMPs) 
and urokinase, which mediate extracellular matrix remodeling and 
proteolytic activation of growth factors. Aging is associated with 
impaired tissue repair, increased extracellular matrix to cells ratio 
as well as changes in the composition of extracellular matrix. We 
previously demonstrated that ability of ADSCs to stimulate blood 
vessel growth decreases with age due to deteriorated secretion 
of angiogenic growth factors. Age-associated changes in pro-
teases secretion by ADSCs was not known, therefore the aim of 
our study was to access how aging affects urokinase system and 
MMPs production by human ADSCs. Methods. ADSCs were isolated 
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from subcutaneous fat tissue samples collected during surgical 
procedures from 61 patients (aged 2.5 to 82 years old, mean age 
56.6±15.6 years). Cells were characterized as MSCs according to 
their immunophenotype and differentiation capacity. Telomere 
length as well as urokinase (uPA), its receptor (uPAR), plasminogen 
activator inhibitor-1 (PAI-1), MMP2, MMP9 expression in cultured 
ADSC were assessed using real-time PCR. uPAR surface expression 
was estimated by flow cytometry. Content of pro- and active forms 
of MMP2 and MMP9 were determined by zymography. Level of 
PAI-1 secreted by ADSCs was accessed in conditioned medium by 
ELISA. Results. Expectedly, ADSCs from aged patients had shorter 
telomeres (correlation between relative telomere length and age 
r = -0,56, p=0,01). Cells of elder patients had elevated uPAR and 
PAI-1 gene expression (correlation between expression level and 
age r=0,44, p=0,001 and r=0,46, p=0,01, correspondingly) as well 
as uPAR surface expression (r=0,65, p=0,01). These changes also 
inversely correlated with telomere length in ADSCs (r=-0,35, p=0,04 
for uPAR mRNA and r=-0,54, p=0,01 for PAI-1 mRNA). We found that 
ADSC with shorter telomeres produced significantly more PAI-1 
to conditioned medium (r=-0,41, p=0,02). Content of pro- forms 
of MMP2 and MMP9 was higher in ADSC obtained from patients 
older than 60 years compared to younger patients (p<0,05) and we 
observed similar tendency for active forms of MMP2 and MMP9, 
but it was not statistically significant. Conclusions. Our data suggest 
that aging is associated with up-regulation of urokinase system and 
MMPs in ADSC. Elevated proteolytic activity of ADSCs from elder 
patients can reflect cells adaptation to the changes in extracellular 
matrix during aging and can also act as a compensatory mecha-
nism, providing more efficient activation of fewer amounts of 
secreted growth factors.

Poster Board Number: T-3332

HUMAN NAïVE UMBILICAL CORD BLOOD-
DERIVED MESENCHYMAL STEM CELLS ARE 
EFFECTIVE FOR TREATMENT AS WELL AS 
PREVENTION OF GVHD IN NSG MOUSE MODEL
Jang, Yun Kyung1, Kim, Miyeon1, Choi, Soo Jin1, Oh, Wonil1, Yang, 
Yoon-Sun1, Lee, Young-Ho2

1MEDIPOST Co., Ltd., Seoul, Korea, Republic of, 2Department of Padiatrics, 
Hanyang University Medical Center, Seoul, Korea, Republic of

Recently, the studies about GVHD prevention and treatment using 
mesenchymal stem cells are proceeding but the therapeutic effects 
are still controversial. Therefore, this study was designed to address 
that human naïve umbilical cord blood-derived mesenchymal stem 
cells (UCB-MSC) has effect on treatment as well as prevention in 
xenogeneic GVHD model using NSG mouse. To investigate the pre-
vention effect of UCB-MSC, 5×105 naïve UCB-MSC were transplant-
ed via tail vein with single (day 0) or repeat dose (day 0, 3, 6). After 
60 days, while the survival rate of UCB-MSC single injection group 
was 12.5%, UCB-MSC repeat injection improved the survival rate up 
to 62.5%. To observe the therapeutic effect of UCB-MSC, they were 
transplanted via tail vein with single (day 18) or repeat dose (day 
18, 21, 24) after GVHD onset. Naïve UCB-MSC increased the survival 
rate up to 50% with single injection. After observing until 60 days, 
we analyzed plasma of all live mice to investigate immune suppres-
sive molecules secreted from UCB-MSC. In this analysis, we could 
detect PGE2, TGF-β1 and IL-10 and their levels were significantly 
increased compared to control group that was not administered 
UCB-MSC. In addition, suppressor T cells increased 44.78% in repeat 
injection of preventing group and 40.75% in single injection of 
treating group. Taken together, our data confirmed that human na-
ïve UCB-MSC are effective at treating as well as preventing GVHD by 
secreting immune suppressive molecules and increasing suppres-

sor T cells. This study as a clinically applicable model suggests that 
repeat injection is needed for GVHD prevention but the therapeutic 
effect is enough with single injection.

Poster Board Number: T-3333

SOLUBLE CCL5 FROM BM-MSCS IN THE BRAINS OF 
AD MICE WITH Aβ DEPOSITION
Bae, Jae-sung1, Lee, Jong Kil1, Jin, Hee Kyung2

1Department of Physiology, Cell and Matrix Research Institute, BSEI, World Class 
University Program, School of Medicine, Kyungpook National University, Daegu, 
Korea, Republic of, 2Department of Laboratory Animal Medicine, College of 
Veterinary Medicine, Kyungpook National University, Daegu, Korea, Republic of

Microglia have the ability to eliminate amyloid β (Aβ) by a cell-
specific phagocytic mechanism, and bone marrow (BM) stem cells 
have shown a beneficial effect through endogenous microglia acti-
vation in the brains of AD mice. However, the mechanisms underly-
ing BM-induced activation of microglia have not been resolved. 
We show that BM-derived mesenchymal stem cells (MSCs) induced 
the migration of microglia when exposed to Aβ in vitro. Cytokine 
array analysis of the BM-MSC media obtained after stimulation by 
Aβ further revealed elevated release of the chemoattractive factor, 
CCL5. The CCL5 was increased when BM-MSCs were transplanted 
into the brains of Aβ-deposited AD mice, but not normal mice. 
Interestingly, alternative activation of microglia was associated with 
elevated CCL5 expression. Furthermore, by generating a chimeric 
mouse, we ascertained that the activated microglia resulted from 
endogenous BM cells that were recruited into the brain by CCL5. 
Additionally, we observed that neprilysin (NEP) and IL-4 derived 
from the alternative microglia were associated with a reduction in 
Aβ deposition and memory impairment in AD mice. These results 
suggest that the recruitment of the alternative microglia into the 
brain is driven by CCL5 secretion from the transplanted BM-MSCs, 
which itself is induced by Aβ deposition in the AD brain. This work 
was supported by the grants for the Bio & Medical Technology 
Development Program (2010-0020234) and Basic Science Research 
Program (2010-0003949, 2010-0009421) funded by the National 
Research Foundation (NRF) of the Ministry of Education, Science 
and Technology, Republic of Korea.

Poster Board Number: T-3334

PROSPECTS OF USING MOUSE BONE MARROW 
MESENCHYMAL STEM CELLS OVEREXPRESSING 
VEGF IN A MURINE DOUBLE TRANSGENIC MODEL 
OF ALZHEIMER’S DISEASE
Garcia, Karina de Oliveira1, Ornellas, Felipe Leite de Moraes1, 
Matsumoto, Priscila2, Patti, Camilla de Lima3, Frussa Filho, Roberto3, 
Won Han, Sang2, Longo, Beatriz Monteiro1

1Physiology, Federal University Of Sao Paulo, São Paulo, Brazil, 2Biophysics, 
Federal University Of Sao Paulo, São Paulo, Brazil, 3Psychopharmacology, 
Federal University Of Sao Paulo, São Paulo, Brazil

Objectives: Our proposal is to investigate the effect of intracerebral 
transplantation of mouse bone marrow mesenchymal stem cells 
overexpressing VEGF (MSC-VEGF), an important angiogenic and 
neurotrophic factor, on the vasculature and neurodegeneration 
in double transgenic mice model of Alzheimer’s disease (2xTg-
AD) with APPswe/PS1dE9 mutation. Since the Aβ peptide inhibits 
angiogenesis and promotes the degeneration of blood capillaries, 
our hypothesis is that mesenchymal stem cells overexpressing 
VEGF (MSC-VEGF), when transplanted into the brain, might have a 
potential to increase the vascularization and angiogenesis rate in 
2xTg-AD animals. Methods: Bone marrow mesenchymal stem cells 
from 6 weeks old C57BL6/EGFP mice were transfected with uP-
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VEGF vector, constructed with the promoter, enhancer and intron 
1 of cytomegalovirus to express human VEGF165. Transfection was 
performed using electroporation and expanded at the 14th pas-
sage. Transgenic 2xTg-AD animals at 6, 9 and 12 months old were 
transplanted with MSC-VEGF and MSC. To the the control groups 
was administered saline solution. Forty days later, the animals were 
tested for Open Field, Social Recognition and Plus-maze Discrimi-
native Avoidance behavioral tasks, to access locomotion, novelty 
exploration, learning and memory. At the end of the behavioral 
tests, the animals were perfused and their brains were analyzed for 
vascularization, neurogenesis, cortical atrophy, neuroprotection 
and clearance of Aβ, by immunohistochemistry and immunofluo-
rescence for CD31, DCX, NeuN, Iba-1, GFAP and Aβ6E10, respective-
ly. Results: Transplantation of MSC-VEGF promoted neovasculariza-
tion in 2xTg-AD animals, possibly by a paracrine effect. MSC-VEGF 
treatment recovered the innate interest in the novelty exploration 
in 12 months old 2xTg-AD animals, improved social recognition 
memory in 6 months 2xTg-AD animals and sustained learning ac-
tivity at 9 months of age. Both MSC and MSC-VEGF treatment were 
able to improve motor deficits and recover long-term memory in 
9 and 12 months old transgenic animals. There was retention of 
long-term memory, independent of the genotype, age and treat-
ment. Conclusions: The beneficial effect of MSC-VEGF transplanta-
tion is related to the paracrine action of factors, mainly VEGF, which 
favored the neovascularization and the proliferation, viability and 
migration of endothelial cells. Thus, this modulation ultimately 
promoted improvement in cognitive deficits of 2xTg-AD animals. In 
addition to contribute to the understanding of the participation of 
bone marrow stem cells in angiogenic mechanisms in the brain of 
2xTg-AD transgenic animals, this study has important therapeutic 
implications on angiogenesis damage, present in neurodegenera-
tion promoted by Alzheimer’s disease.

Poster Board Number: T-3335

INTERLEUKIN-17 DRIVEN PD-L1 EXPRESSION 
ON MOUSE MESENCHYMAL STEM CELLS 
AMELIORATE EXPERIMENTAL AUTOIMMUNE 
ENCEPHALOMYELITIS DEVELOPMENT
Cao, Kai, Han, Xiaoyan, Shi, Yufang
Institute of Health Sciences, Shang Hai, China

Recent studies indicated that in vivo administration of mesenchy-
mal stem cells (MSCs) could significantly ameliorate the patho-
genesis of experimental autoimmune encephalomyelitis (EAE), 
however, the mechanism by which MSCs exert their therapeutic 
effect remains elusive. Since IFNγ,TNFα and IL17A are reported to 
be crucial in the development of EAE, we stimulated MSCs with 
different combinations of these three cytokines. We found that PD-
L1, a B7 family molecule with the ability to inhibit the function of T 
cells, was induced upon IFNγ and TNFα stimulation. Interestingly, 
when IL-17A was added, PD-L1 expression was further increased 
by several folds. This synergistic induction of PD-L1 in MSCs was 
abolished by blocking or depleting inducible nitric oxide synthase 
(iNOS) which is known to play a critical role in MSC-mediated im-
munosuppression. Moreover, addition of nitric oxide (NO) donor 
into iNOS deficient MSCs could restore the synergistic effect. 
Although administration of MSCs could ameliorate EAE in mice, 
co-adminstration of antibodies to PD-L1 with MSCs was found to 
abolish the therapeutic effect of MSCs. The effect of anti-PD-L1 is 
exerted through MSCs since anti-PD-L1 alone showed no effect. 
The key role of PD-L1 in MSC-based EAE therapy was also con-
firmed by the observation that iNOS deficient MSCs are not as ef-
fective as wild type MSCs in EAE mice. Therefore, PD-L1 expression 
is indispensable for MSCs-based therapy of EAE.

Poster Board Number: T-3336

COMBINED EFFECTS OF HEMATOPOIETIC 
PROGENITOR CELL MOBILIZATION FROM 
BONE MARROW BY G-CSF AND AMD3100, AND 
CHEMOTAXIS INTO THE BRAIN USING SDF-1α IN 
AN ALZEHEIMER’S DISEASE MOUSE MODEL
Jin, Hee Kyung1, Lee, Jong Kil2, Bae, Jae-sung2

1Department of Laboratory Animal Medicine, College of Veterinary Medicine, 
Kyungpook National Univ, Daegu, Korea, Republic of, 2Department of 
Physiology, Cell and Matrix Research Institute, BSEI, World Class University 
Program, School of Medicine, Kyungpook National Univ, Daegu, Korea, Republic 
of

Transplantation of bone marrow-derived stem cells (BMSCs) has 
been suggested as a potential therapeutic approach to prevent 
neurodegenerative diseases, but it remains problematic due to 
issues of engraftment, potential toxicities, and other factors. An 
alternative strategy is pharmacological-induced recruitment of 
endogenous BMSCs into an injured site by systemic administration 
of growth factors or chemokines. Therefore, the aim of this study 
was to examine the effects of therapy involving granulocyte colony 
stimulating factor (G-CSF)/AMD3100 (CXCR4 antagonist) and 
stromal cell-derived factor-1α (SDF-1α) on endogenous BM-derived 
hematopoietic progenitor cell (BM-HPC) recruitment into the brain 
of an Alzheimer’s disease (AD) mouse model. To mobilize BM-HPCs, 
G-CSF was injected intraperitoneally and boosted by AMD3100. 
Simultaneously, these mice received an intracerebral injection with 
SDF-1α to induce migration of mobilized BM-HPCs into brain. We 
found that the memory deficit in the AD mice was significantly 
improved by these treatments, but amyloid β deposition was 
unchanged. Interestingly, microglial activation was increased with 
alternative activation of microglia to a neuroprotective phenotype. 
Furthermore, by generating an amyloid precursor protein/preseni-
lin 1-green fluorescent protein (GFP) chimeric mouse, we ascer-
tained that the GFP positive microglia identified in the brain were 
BM-derived. Additionally, increased hippocampal neurogenesis and 
improved memory was observed in mice receiving combined G-SF/
AMD3100 and SDF-1α, but not in controls or animals receiving each 
treatment alone. These results suggest that SDF-1α is an effec-
tive adjuvant in inducing migration into brain of the endogenous 
BM-HPCs, mobilized by G-CSF/AMD3100, and that the two can act 
synergistically to produce a therapeutic effect. This approach war-
rants further investigation as a potential therapeutic option for the 
treatment of AD patients in the future (Stem Cells, 2011, 29(7):1075-
89, *Co-correspondence to Bae JS or Jin HK ).

Poster Board Number: T-3337

COULD DONOR MULTIPOTENT MESENCHYMAL 
STROMAL CELLS DIRECTLY MODIFY THE NATURAL 
EVOLUTION OF RETINAL DAMAGE IN DIABETIC 
MICE?
Ezquer, Fernando E ., Ezquer, Marcelo E., Ricca, Micaela, Conget, 
Paulette A.
Instituto de Ciencias, Facultad de Medicina, Universidad Del Desarrollo, 
Santiago, Chile

Diabetes mellitus is a complex disease that has become an epi-
demic at worldwide level. Major medical advances have substan-
tially improved the management of the disease, extending patient’s 
survival. However, this also carries an increased risk to develop 
chronic macro- and microvascular complications. Among them, 
diabetic retinopathy (DR) is the most frequent and has remained 
the leading cause of visual loss by the past two decades. Local 
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inflammation and reactive species production play a pivotal role in 
the pathogenesis of DR. These noxas are associated with the loss of 
pericytes and neuronal cells in the early stage of DR and may also 
be the driving force in the continued insult to the retina during the 
latter stage of the disease. Nowadays, there is no medical interven-
tion that could prevent or delay the onset of DR. All therapeutic 
options involve highly invasive techniques and are applicable only 
in advanced stages of the disease. Therefore, the generation of less 
invasive and more effective strategies to prevent or delay the onset 
of DR is needed. Stem cell-based therapy represents an emerging 
therapeutic approach by which vascular and neuronal disease may 
be treated. Among that, multipotent mesenchymal stromal cells 
(MSCs) are highly attractive since they have been used to regener-
ate damage tissues and treat inflammation related diseases. Taking 
into account the mechanisms that trigger the initial steps of DR, the 
administration of MSCs could have favorable effects because they 
might (i) differentiate into pericytes and neuronal cells, replac-
ing the dead ones; (ii) be neuro and vascular protective by the 
secretion of trophic factors; (iii) reduce oxidative damage by the 
scavenge of reactive oxygen species; and (iv) reduce inflammation 
by the secretion of anti-inflammatory cytokines. Therefore, the aim 
of this work was to evaluate the direct contribution of systemically 
administered MSCs in the natural evolution of DR. For this, mice 
with type 1 diabetes (T1D), in which we have previously proved 
that the administration of MSCs have no impact in blood glucose 
level, received 0.5x106 MSCs at a time in which all the pro-damage 
mechanisms are present but retinal histology is still preserve. First, 
we studied -by flow cytometry- the biodistribution of donor MSCs 
in mice with T1D. For this, donor cells were isolated from isogenic 
mice that express GFP (MSCsGFP). Three months post-administra-
tion, MSCsGFP were mainly found in the eyes of T1D mice, and in 
minor degree in other organs severely damaged during the disease 
like heart, kidney and pancreas. Second, we analyzed -by histology- 
the presence of structural changes in the retina. Whereas untreated 
T1DM mice exhibit structural alterations (including thickening 
in the IPL, INL and ONL retinal layers, and reduction in cell nuclei 
in the GCL retinal layer) in MSC-treated T1D mice retinas were 
architecturally organized as in normal mice. Finally, we assessed -by 
qRT-PCR- the level of molecular marker characteristic of DR includ-
ing (i) markers of thickening of the vascular basement membrane; 
(ii) markers of inflammation; and (iii) markers of angiogenesis. 
Irrespective if T1D mice received or not MSCs, these markers were 
overexpressed in the retina in comparison with normal mice. Over-
all, our results show that in T1D mice systemically administered 
MSCs mainly home into the eyes and prevent the structural dam-
age of the retina. Additional experiments are in course to clarify the 
mechanisms associated to the observed therapeutic effect.

Poster Board Number: T-3338

ADIPOSE-DERIVED STEM CELLS 
TRANSPLANTATION WITH LOSARTAN TREATMENT 
ENHANCE MUSCLE REGENERATION IN INJURED 
MDX MICE
Lee, Eun-Mi1, Kim, Ah-Young1, Lee, Eun-Joo1, Min, Chang-Woo1, 
Kang, Kyung-Ku1, Lee, Myeong-Mi2, Jeong, Kyu-Shik1

1College of Veterinary Medicine, Kyungpook National University, Daegu, Korea, 
Republic of, 2Stem Cell Therapeutic Research Institute, Kyungpook National 
University, Daegu, Korea, Republic of

Duchenne muscular dystrophy (DMD) is a recessive X-linked form 
of muscular dystrophy, which results in muscle degeneration, dif-
ficulty walking, breathing, and death. Muscle-derived stem cells 
(MDSCs), myoblasts, hematopoietic stem cells, adipose-derived 
stem cells (ASCs), and induced pluripotent stem cells (iPSCs) have 

been used as a source for stem cell therapy in the treatment of 
DMD. Specially, ASCs as a material for stem cell therapy have a 
variety of advantages. For successful ASC transplantation, it is very 
important to make a good stem cell niche. Losartan is one of the 
drugs that may improve the stem cell niche, by attenuating the 
transforming growth factor-β (TGF-β) signaling pathway. The ASC 
transplantation with losartan treatment can be an effective method 
to treat DMD. Therefore, the aim of this study was to demonstrate 
whether the ASCs transplantation with losartan treatment in 
injured-mdx mice improves muscle regeneration. Gastrocnemius 
and soleus muscles of mdx mice were lacerated, and then, mouse 
ASCs were locally transplanted to the injured muscles of the mdx 
mice that were treated with or without oral losartan. ASCs trans-
planted into injured muscles of mdx mice directly differentiated 
in myofibers and dystrophin expression in the ASCs was identified 
both in vivo and in vitro. Remarkable muscle regeneration and 
inhibition of muscle fibrosis were also observed in the ASCs and 
losartan combined treatment group. Consequently, the present 
study shows that the stem cell therapy using ASCs with losartan 
improved muscle regeneration in injured-mdx mice.

Poster Board Number: T-3339

AUTOLOGOUS DENTAL PULP STEM CELLS IN 
REGENERATION OF DEFECT EXPERIMENTALLY 
CREATED IN CANINE PERIODONTAL TISSUE
Baghaban Eslaminejad, Mohamadreza1, Khorsand, Afshin2, 
Arabsolghar, Mohadeseh3, Eftekhari Yazdi, Poopak1, Paknejad, 
Mojghan4, Ghaedi, Baharak5, Rokn, Amir Reza4, Moslemi, Neda6, 
Nazarian, Hamid1

1Department of Stem Cell and Developmental Biology, Royan Institute for 
Stem Cell Biology and Technol, Royan Institute, Tehran, Iran, Islamic Republic 
of, 2Department of Periodontology, School of Dentistry , Tehran University 
of Medical Sciences, Tehran, Iran, Islamic Republic of, 3Department of 
Periodontology, School of Dentistry , Kerman University of Medical Sciences, 
Tehran, Iran, Islamic Republic of, 4Department of Periodontology,, School 
of Dentistry , Tehran University of Medical Sciences., Tehran, Iran, Islamic 
Republic of, 5Department of Periodontology,, School of Dentistry , Hamedan 
University of Medical Sciences, Tehran, Iran, Islamic Republic of, 6Department 
of Periodontology, School of Dentistry , Tehran University of Medical Sciences., 
Tehran, Iran, Islamic Republic of

Until now, the bone regenerative capacity of dental pulp stem 
cells (DPSCs) has been investigated, however no investigation 
has evaluated DPSCs in the regeneration of periodontium that 
consisted of cementum, periodontal ligament (PDL) and support-
ing bone. In this study, we investigated the effect of DPSCs on 
regeneration of periodontal tissue defect experimentally-created 
in canine model. Canine maxillary premolar were cut around the 
root-enamel boundary, the pulp tissues were gently collected and 
then subjected to enzymatic digestion. The digest was then plated 
and propagated until homogenous fibroblastic cells dominated the 
culture. In parallel surgically-created mesial three-walled periodon-
tal defects with ligature-induced periodontitis were produced 
bilaterally in the first lower premolar teeth of ten mongrel canines. 
Simultaneously, DPSCs were derived from maxillary premolar teeth 
of the same animals. Four weeks after creation of the periodonti-
tis model, on one side, autologous passaged-3 DPSCs combined 
with Bio-oss were implanted as the test group. On the other side, 
only Bio-oss was implanted as a control. Eight weeks after sur-
gery, regeneration of the periodontal defects was evaluated both 
histologically and histomorphometrically in terms of bone,PDL 
and cement formation. The pulp stem cells appeared fibroblastic in 
morphology throughout the cultivation period. They possessed dif-
ferentiation potential into bone, cartilage and adipose cell lineages. 
The majority of cells tended to express CD90 and CD44 surface 
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antigens. CD146, SSEA-4 and anti-macrophage were expressed in 
very low percentages in the studied cells. The loading efficiency 
of DPSCS onto Bio Oss was about 60%. Histologically, in all test 
specimens (ten defects), regeneration of cementum, bone and PDL 
was observed. In the control groups although we observed the 
regeneration of bone in all defects, the formation of cementum was 
seen in nine defects and PDL was seen in eight defects. Histo-
morphometric analyses showed that the amount of regenerated 
cementum and PDL in the test groups (3.83±1.32 and 3.30±1.12 
mm, respectively) was significantly higher than the control groups 
(2.42±1.40 and 1.77±1.27 mm, respectively; P<0.05). In conclusion, 
biocomplex consisting of DPSCs and Bio-oss would be promising in 
regeneration of periodontal tissues.

Poster Board Number: T-3340

INTRACAROTID INJECTION OF ADIPOSE TISSUE-
DERIVED PLATELET-DERIVED GROWTH FACTOR 
RECEPTOR β-POSITIVE CELLS IN CANINE 
MODEL: FEASIBILITY OF CELL DELIVERY UNDER 
MANNITOL-INDUCED BLOOD-BRAIN BARRIER 
OPENING
Jung, Keun-Hwa, Chu, Kon, Lee, Soon-Tae, Kim, Jeong-Min, Youn, 
Sung-Won, Lee, Jong-Young, Park, Dong-Kyu, Kim, Soyun, Kim, 
Manho, Lee, Sang Kun, Han, Moon-Hee, Roh, Jae-Kyu
Seoul National University Hospital, Seoul, Korea, Republic of

PDGFRβ-positive pericytes is a multipotent mesodermal stem cell, 
which can be easily isolated from adipose tissue-derived stromal 
cells. The purpose of this study is to evaluate the safety and feasibil-
ity of intracarotid injection of adipose tissue-derived PDGFRβ-
positive (AT-PDGFRβ+) cells in canine model after mannitol-induced 
transient blood-brain barrier (BBB) opening. The canine subcutane-
ous adipose tissue for normal canine was prepared after the step 
of acquisition, magnetic sorting, transfection by lenti-GFP and 
proliferation. The stable proliferation of AT-PDGFRβ+ was achieved 
at the condition of DMEM / F12 + 5%FBS + N2 supplement without 
growth factors. Normal canines (25kg, n=6) underwent intracarotid 
injection of hyperosmolar mannitol (20%, 50cc, 1g/kg) followed by 
5x106 autologous PDGFRβ+ cells. In first protocol (n=2), cells were 
mixed with 2ml of normal saline and infused for 1 min followed by 
hand injection of cells. In second protocol (n=4), cell solution within 
normal saline 50 cc plus heparin solution 1,000 unit, were dripped 
slowly using pressure bag during 10 min. Serial angiogram showed 
no evidence of thromboembolic complication. At each step of 
the procedure, the monitored mean arterial pressure, heart rate, 
and O2 saturation did not change. On blood test, the leukocyte 
count, serum calcium, serum potassium and total protein level is 
decreased at immediate post-infusion as compared to baseline, but 
the other complete blood count, electrolyte, liver and renal batter-
ies are within normal range including CRP. On neurological scales, 
all six dogs showed intact motor and consciousness. The brain MRI 
of 1 day and 7 days showed small sized infarct in two dogs. The in-
cidence of small sized infarct was 50% (additional) in the protocol 1, 
and 25% (transient) in the protocol 2. In conclusion, the intracarotid 
infusion of AT-PDGFRβ+ cells under preparation of hyperosmolar 
mannitol is a feasible and safe method for the cell delivery.

Poster Board Number: T-3341

CHARACTERIZATION AND SAFETY PROFILE OF 
CANINE ADIPOSE DERIVED STEM CELLS
Bogdanova, Ance1, Berzins, Uldis2, Matise-Van Houtana, Ilze3, 
Petersone, Ilze3, Duritis, Ilmars3, Skrastina, Dace1, Muizniece, Zita4, 
Kozlovska, Tatjana1

1Latvian Biomedical Research and Study Centre, Riga, Latvia, 2”Cilmes Šūnu 
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Veterinary Medicine, Jelgava, Latvia, 4Institute of Food Safety, Animal Health 
and Environment „BIOR”, Riga, Latvia

Recent scientific achievements in the cell and molecular biology 
have promoted development of autologous stem cell therapy 
offering comprehensive possibilities for the treatment of human 
and animal diseases and dysfunctions. This therapy, as every novel 
method, is related to the certain risks, for example, disturbance of 
liver functions, thrombosis, hemorrhage and edema. Hence, before 
the clinical use of stem cells, safety tests must be performed at first. 
This study characterizes the properties of canine adipose-derived 
stem cells (ADSCs), cultured in the presence of autologous serum, 
and their safety profile after injection into the dog’s bloodstream. 
Adipose tissue from a healthy adult Beagle dog was used to isolate 
adipose-derived stem cells that were cultivated and successfully 
propagated in a medium supplemented with the dog’s autologous 
serum. After the second passage cells were frozen and then thawed 
for characterization and future examination. Fraction of obtained 
ADSCs was cultivated under hypoxic conditions (ADSCsA) and 
characterized in contrast to cells cultured at atmospheric oxygen 
level (ADSCsB). Both types of cells were plastic adherent spindle-
shaped cells with fibroblastoid morphology. Telomeres of ADSCsA 
were elongated by 12,4 % and expression of surface marker genes 
CD73, CD90, CD105, CD34 and pluripotency gene NANOG was 
higher than in ADSCsB. Immunomodulatory properties of ADSCs A 
and B were compared by blast transformation reaction using dog’s 
peripheral blood mononuclear cells. Significant suppression of T 
lymphocyte proliferation was induced in a dose dependent manner 
by both types of cells, but ADSCsA showed more pronounced im-
munosuppressive effect than ADSCsB. To test the safety of ADSCs 
cultured under low oxygen, at first the cell culture freezing medium 
containing dimethyl sulfoxide (DMSO) was injected into the dog’s 
bloodstream followed by the therapeutic dose of ADSCsA (1x106 
live cells/kg) and the repeated injection of five times higher dose 
(5x106 live cells/kg) after a month. No significant side effects were 
observed after these experiments and practically all the tested 
physiological, biochemical and blood circulation parameters were 
within normal limits. Exceptions were elevated levels of bilirubin 
in the blood as well as bilirubin and urobilinogen in the urine, ob-
served 24 hours and 3 days after the injections. These might have 
arisen from the effect of metabolic processes of DMSO on biliary 
excretion. Obtained results indicate that canine ADSCs are safe and 
can be further developed for therapeutic purposes.
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LOW SERUM CULTURED ADIPOSE-DERIVED 
MESENCHYMAL STROMAL CELLS AMELIORATE 
RAT MODEL WITH ZYMOSAN INDUCED SEVERE 
PERITONITIS
Kim, Hangsoo, Mizuno, Masashi, Shimizu, Asuka, Abe, Tomoko, 
Furuhashi, Kazuhiro, Katsuno, Takayuki, Yasuda, Kaoru, Ozaki, 
Takenori, Tsuboi, Naotake, Maruyama, Shoichi
nephrology, Nagoya university school of medicine, nagoya, Japan

Background; Peritoneum dialysis (PD) is one important therapy for 
end-stage kidney disease (ESKD). However, patients cannot con-
tinue PD therapy for an extended period because of ultra filtration 
(UF) failure, infection, or other complications. One of the reasons for 
UF failure is submesothelial fibrosis after peritonitis. Above all, fun-
gal peritonitis is a major problem as the fibrosis can progress rap-
idly and it may evolve into encapsulating peritoneal sclerosis (EPS) 
even after the peritoneal dialysis catheter has been removed. We 
have developed an original culture system for low serum cultured 
adipose-derived mesenchymal stromal cells (LASCs). We have also 
reported the therapeutic potential of LASCs, especially immuno-
moduratory effect, in various animal models. In this study, we used 
rat peritonitis model induced by zymosan administration after peri-
toneal scrape accompanied complement activation and attempted 
to treat the model by LASCs. Methods; The fungal peritonitis was in-
duced in the rat model by administrating zymosan daily for 5 days 
after scraping the peritoneum mechanically. The rats were divided 
into two groups; LASC (L group) or vehicle (V group) administra-
tion intraperitoneally with PD solution(1.5% glucose, neutral liquid) 
every day. On day 5, rats were euthanized and the peritoneums 
were harvested, then the thickness of the peritoneum, the infiltra-
tion of inflammatory cells, and the deposition of the complement 
were compared between the groups. To trace LASCs injected into 
peritoneum cavity, CFSE labeled LASCs were administered to the 
zymosan model, and then assessed by immunofluorescent stain-
ing. For the in vitro study, primary cultured mesothelial cells (MCs) 
were co-cultured with LASCs directly or indirectly in trans-well, and 
we observed the interaction. Results; On day 5, microscopic find-
ings in L group had less plaques and less edematous. Histologically, 
the thickness of the peritoneum, the infiltration of inflammatory 
cells and the deposition of complements (both C3 and membrane 
attack complex (MAC)) in L group was significantly more reduced 
than those in V group. In addition, the mesothelial cell layer on the 
peritoneal surface in L group recovered more quickly compared 
with that in V group. Also, the layer in L group showed complement 
regulatory factors (CD55, Crry, CD59) clearly. In the tracing study, 
LASCs were laid mainly on the surface of peritoneum along with 
the recovered MCs. For the in vitro study, MCs directly co-cultured 
with LASCs proliferated earlier than those cultured without LASCs. 
The effect was also observed when the MCs were separated from 
LASCs by the trans-well insert. Conclusions; Administration of 
LASCs into the peritoneal cavity suppressed the inflammation of 
peritonitis induced by zymosan, and the mesothelial cell layer in 
L group recovered earlier than that in V group. This data suggests 
that LASCs have the multiple effects on peritoneal damage. In the 
future, LASC therapy may be useful for treating peritoneal injury 
during fungal infection of the peritoneum.

Poster Board Number: T-3343

STEMNESS AND STEM CELL RELATED GENE 
EXPRESSION PROFILE OF THE WOUND 
ENVIRONMENT IN PATIENTS WITH CHRONIC 
WOUND
Belay, Eyayu K .1, Shin, Laura1, Wu, Stephanie1, Peterson, Daniel A.2
1CLEAR, Rosalind Franklin University, North Chicago, IL, USA, 2CSCRM, Rosalind 
Franklin University, North Chicago, IL, USA

The role of endogenous stem cells in tissue repair has been ex-
plored in clinical and pre-clinical studies. Mesenchymal stem cells 
(MSCs) enhance tissue repair by up regulation of genes that modu-
late excessive inflammation and by providing an environment 
which enhance the proliferation and differentiation of tissue-en-
dogenous stem/progenitor cells. For efficient and targeted therapy 
of the chronic wound, its niche must be explored to identify key 
cellular and molecular factors involved in the process. However, it 
has not been known if chronic non-healing patients show differ-
ent profile in the expression of stem cell markers, stem cell related 
genes, and signaling molecules compared to patients who progress 
to healing. In the present study, we assessed stemness markers and 
MSC specific and related gene expression profile in patients with 
chronic non-healing wound. During debridement, a routine wound 
care procedure of removal of tissue from in and around the wound 
to optimize wound healing, tissue samples was collected mRNA 
extracted, and a standard quantitative RT-PCR along with custom-
ized stem cell PCR arrays were conducted. We found that the stem-
ness genes such as SOX2, POU5F1, WNT3A and TERT were down 
regulated up to seven fold in patients with non-healing wound. 
In particular, MSC specific markers and associated genes such as 
BGLAP, NGFR, EGF, HNF1A, IFNG and BGLEP were down regulated 
four to seven fold in comparison to patients with a healing wound. 
We have additional evidence showing that the stem cell signaling 
factor Wnt3a is down regulated in impaired-healing wounds in 
an animal model which correlate to our clinical findings. Defining 
the repertoire of stem cell and stem cell related signals expressed 
in patients with chronic non-healing wounds will help define the 
environmental niche of non-healing wounds relative to normal 
healing. These data will contribute in identifying target cells, genes 
and/or molecules to promote effective treatment of chronic non-
healing wounds.

Poster Board Number: T-3344

REAL TIME BIODISTRIBUTION DETERMINATION 
OF NONCULTURED ADIPOSE-DERIVED 
REGENERATIVE CELLS AFTER INTRAVASCULAR 
INJECTION INTO A HEALTHY SYNGENEIC HOST 
ANIMAL
Hicok, Kevin C .1, Miagkov, Alexei2, Zhu, Min1, Fraser, John1, Arm, 
Doug1

1Regenerative Cell Research, Cytori Therapeutics Inc, San Diego, CA, USA, 
2Caliper a PerkinElmer Company, Hanover, MD, USA

Understanding the temporal and anatomical patterns of biodistri-
bution by a cellular therapeutic is critical for establishing its safety 
profile. Biodistribution is dependent on many different variables 
such as cell type and origin, health status of the recipient, and route 
of delivery. Therefore, where and for how long the cells will reside is 
likely unique for each combination of variables. Establishing an un-
derstanding of how the cells behave when delivered into a normal, 
healthy recipient provides a baseline for comparison and helps ad-
dress one of the key cell therapy safety questions. “What happens if 
I inject the cells into someone who does not need them?” Materials 
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and Methods 10 normal healthy FVB/N strain female mice were 
recipients of adipose-derived stem and regenerative cells (ADRCs) 
delivery at three different doses (2.5, 4 and 6 x 106 cells per animal) 
by tail vein injection. ADRCs were isolated from inguinal fat pads 
of 50 syngeneic donor animals transgenic for the luciferase gene. 
After mincing fat pads, adipose was treated with Celase® reagent to 
enzymatically release cells. Cells were concentrated by centrifuga-
tion and then resuspended to delivery doses. Luciferase-positive 
ADRCs were tracked using real time assessment of luciferase 
activity with the Xenogen™ system 2 hours, and then 1, 2, 3, 7, 10, 
14, and 21 days after injection. Dorsal, lateral and ventral images of 
cell distribution were captured and assessed semi-quantitatively. 
Results The distribution pattern of ADRCs was similar regardless of 
dose. Upon tail vein injection ADRCs were found within the lungs 
and spleen by two hours. By day 3 cells were observed still primarily 
within the lungs and spleen but significant relocation to the man-
dibular and parotid lymph nodes had occurred. No signal activity 
was observed in the brain, heart or other major organ systems. 
Peak luciferase intensity occurred between initial the time point of 
2 hours post-injection and seven days, depending on the animal, 
but did not correlate strongly with dose in the range delivered. By 
day 21, only background signal was detectable. Conclusion This 
study reports the results of the first ever GLP-level study of ADRC 
biodistribution. Murine ADRCs home into the spleen, lymphatic 
system after initially being filtered out by the pulmonary capillary 
bed in healthy, non-injured, syngeneic animals. Both the pattern 
and temporal retention of the cells is consistent with a normal 
physiological response to syngeneic cells and is consistent with the 
conclusion that vascular delivery of these cells is safe. Importantly, 
these data provide a baseline to which variations in cell distribu-
tion and retention may be compared in various injury and disease 
models.

Poster Board Number: T-3345

ENHANCEMENT OF CUTANEOUS WOUND 
HEALING BY HUMAN ADIPOSE-DERIVED STEM 
CELLS: THE EFFECT OF SHORT TERM SPHEROID 
FORMATION
Cheng, Naichen, Young, Tai-Horng
Institute of Biomadical Engineering, National Taiwan University, Taipei, Taiwan

Adipose-derived stem cells (ASCs) represent an important source of 
mesenchymal stem cells because abundant autologous cells can be 
easily obtained via liposuction procedures. ASCs are commonly cul-
tured as monolayers using conventional tissue culture techniques. 
These methods have been proved adequate, but several reports 
have demonstrated a loss of the replicative ability, colony-forming 
efficiency, and differentiation capacity with time in culture. In this 
study, we tested the hypothesis that ASCs experiencing short-term 
spheroid formation exhibit enhanced therapeutic potentials, which 
can accelerate cutaneous wound healing in a nude mice model. 
The ASCs were passaged 2 times and plated onto chitosan films 
for spheroid formation. After 7 days, the spheroids were dissoci-
ated and replated on tissue-culture polystyrene. Culture media was 
refreshed every 2-3 days. ASCs were cultured for 7 more days and 
then harvested for experiments. ASCs that were constantly cultured 
on tissue-culture polystyrene were used as the control. Comparing 
to monolayer culture, spheroid-derived ASCs shared similar distri-
bution of cell surface markers, and their adipogenic and osteogenic 
differentiation capabilities were comparable. Lactate dehydro-
genase assay revealed less cytotoxicity of spheroid-derived ASCs 
under a serum starvation condition. Moreover, spheroid-derived 
ASCs exhibited higher expansion efficiency and colony-forming 
activity. Importantly, we demonstrated that spheroid-derived ASCs 

exhibited significant upregulation of CXCR4, hepatocyte growth 
factor (HGF), vascular endothelial growth factor (VEGF), and pluri-
potency marker genes (Sox-2, Oct-4 and Nanog). The differences in 
protein expression were further confirmed by western blot analysis. 
Spheroid-derived ASCs also showed significant more migration in 
an in vitro wound healing assay and a transwell migration assay, 
but the enhanced migration could be inhibited by a CXCR4-specific 
peptide antagonist (AMD3100). The enhanced expression of matrix 
metalloproteinases (MMP-9 and MMP-13) in spheroid-derived 
ASCs could also be inhibited by AMD3100. By application of the 
expanded ASCs in a dorsal cutaneous wound model of nude 
mice, we further showed a faster wound healing in the group that 
received spheroid-derived ASCs at postoperative day 10. In the 
cutaneous wounds that received spheroid-derived ASCs, histology 
showed a significantly thicker epidermal layer and immunohisto-
chemistry of human nuclear antigen demonstrated more cellular 
retention of ASC. Moreover, significantly more cells labeled with 
the proliferative marker Ki-67 were noted in the group of spheroid-
derived ASCs. The results presented here indicated that ASCs can 
be activated nonchemically by short-term spheroid formation to 
express CXCR4, HGF, VEGF, and pluripotent markers. The upregu-
lation of CXCR4 in the spheroid-derived ASCs further increases 
MMP-9 and MMP-13 expression, resulting in enhanced migration 
of these cells. The interaction between stromal-derived factor-1 
and CXCR4 plays an important role in the homing of mesenchymal 
stem cells to the site of injury. In our animal study, we observed 
significantly more cellular engraftment of spheroid-derived ASCs in 
the cutaneous wound tissue with accelerated wound healing com-
paring to monolayer-cultured ASCs. Therefore, short-term spheroid 
formation of ASCs on chitosan films can increase their therapeutic 
potentials for wound healing.

Poster Board Number: T-3346

CONSTRUCTION OF LARGE AMOUNTS CULTURE 
SYSTEM BY AN AUTOMATED CELL PROCESSING 
MACHINE FOR THE CELL TRANSPLANTATION
Kami, Daisuke1, Toyoda, Masashi2, Yamazaki-Inoue, Mayu3, Itakura, 
Yoko2, Watakabe, Keizo4, Sakurai, Takashi4, Takehara, Naofumi5, 
Ogata, Takehiro1, Matsubara, Hiroaki1, Umezawa, Akihiro3, Gojo, 
Satoshi1

1Kyoto Prefectural University of Medicine, Kyoto, Japan, 2Tokyo Metropolitan 
Institute of Gerontology, Tokyo, Japan, 3National Center for Child Health and 
Development, Tokyo, Japan, 4Kawasaki Heavy Industries, Ltd., Kobe, Japan, 
5Asahikawa Medical University, Asahikawa, Japan

Recently, practical applications of pluripotent and/or multipotent 
stem cell for various diseases are proceeding exponentially. Several 
clinical trials has been reported a significant improvement of 
patient prognosis and quality of life using autologous cells. While 
they will widespread as the general health care, manufacturing 
cellular products remains to be solved. We are conducting a clinical 
trials using autologous cardiac stem cells (CSCs) from patients with 
ischemic heart disease (AutoLogous Human CArdiac-Derived Stem 
Cell to Treat Ischemic cArdiomyopathy, ALCADIA). The phase I trial 
is approaching to complete, and the phase II multicenter trial is 
under a plan. In order to perform the phase II trial effectively, it’s 
necessary to develop a system to cultivate stem or progenitor cells 
with a given quality and high throughput. To solve this problem, 
we focused on the robotics of automated and high throughput 
culture system (AutoCulture) made by Kawasaki Heavy Industries. 
AutoCulture can change the medium, centrifuge, split, and record 
the morphology, and has already succeeded in culturing the cell 
lines such as HeLa cell, and can cultivate the maximum 29 types of 
cell lines at the same time. However, it has not been reported stem 
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or progenitor cells have been cultivated for clinical application by 
a automated robotics in Japan. Therefore, we have examined and 
compared the growth rate and the characteristics of CSCs cultivat-
ed by automated cell processing machine and the manual handling 
culture. In this study, there were no significant difference of CSCs 
growth rates between the AutoCulture (Population Doubling: PD+6 
to 7 in 2 weeks) and the manual handling culture (PD+6 to 7 in 2 
weeks).

Poster Board Number: T-3347

INFLAMMATORY STATUS DETERMINES THE 
EFFECTIVENESS OF MESENCHYMAL STEM CELL 
THERAPY OF ADVANCED LIVER CIRRHOSIS
Chen, Xiaodong
Institute of Health Sciences, Shanghai, China

Mesenchymal stem cells (MSCs) have been shown to be effective 
in the treatment of inflammatory disorders only in some patients. 
To investigate the factors that determine the effectiveness of MSC 
therapy, we established the mouse model of severe liver cirrhosis 
with carbon tetrachloride and found that MSCs were highly effec-
tive in reversing serum levels of total bilirubin, albumin, aspartate 
aminotransferase and alanine aminotransferase as well as liver 
fibrin deposition. Since our previous studies have shown that the 
immune modulatory effects of MSCs are elicited by inflammatory 
cytokines, we treated the cirrhotic mice with dexamethasone prior 
the administration of MSCs. We found that such pretreatment 
dramatically eliminated the effects of MSCs, revealing a critical role 
of inflammation in the curative effects of MSCs. Interestingly, in 
clinical settings, among the liver cirrhosis patients transfused with 
MSCs, those belonged to groups with Child-Pugh score B and C, es-
pecially patients with acute inflammation, exhibited improvement 
of their conditions. Our findings demonstrate that the inflamma-
tory status determines the effectiveness of MSCs in treating liver 
cirrhosis and provides a novel strategy for patient selection and 
treatment protocol designs for mesenchymal stem cell therapy.

Poster Board Number: T-3348

LOW SERUM CULTURED ADIPOSE-DERIVED 
MESENCHYMAL STEM CELLS AMELIORATE 
CRESCENTIC GLOMERULONEPHRITIS BY 
FUNCTIONAL POLARIZATION OF MACROPHAGES 
INTO IMMUNOREGULATORY M2 PHENOTYPE
Furuhashi, Kazuhiro, Tsuboi, Naotake, Shimizu, Asuka, Kim, 
Hangsoo, Katsuno, Takayuki, Saka, Yosuke, Maruyama, Shoichi
Nephrology, Nagoya University Graduate School of Medicine, Nagoya, Japan

Introduction: Glomerular crescents determine renal prognosis in 
patients with rapidly progressive glomerulonephritis, however 
efficient therapeutic approach to regulate crescent formation has 
not emerged since diverse leukocyte subsets contribute to the 
lesion. We have reported that adipose tissue-derived stem cells 
(ASC) promoted regeneration in a rat model of acute kidney injury. 
More recently, we have shown that ASC more strongly modulate 
T-cell immune reaction than bone marrow derived mesenchymal 
stem cells (BM-MSC). In the present study, we examined the renal 
protective effects of ASC focusing on their immunomodulatory 
properties in anti-glomerular basement membrane glomeru-
lonephritis (anti-GBM GN) leading severe crescentic formation. 
Methods: Necrotizing crescentic glomerulonephritis was induced 
in WKY rats by intraperitoneal injection of anti -GBM mAb, which 
bore close resemble to nephritis in human Goodpasture disease. 
Renal function and histology were assessed in animals treated with 

ASC or BM-MSC. To evaluate ASC-driven functional M2 polariza-
tion in macrophage, we cultured peritoneal macrophages with 
ASCs or BM-MSC. Results: Intravenous injection of ASC significantly 
prevented renal dysfunction and proteinuria in diseased animals. 
The score of crescent formation was significantly decreased in ASC 
group compared to control group. Interestingly, infiltration of M2 
macrophages in glomeruli was increased only in ASC group despite 
comparable number of infiltrated macrophages to control group. 
IL-10 concentration in renal cortex from diseased rat was higher 
in ASC group than in control group. In vitro co-culture system 
clearly demonstrated that ASC, but not BM-MSC, directly turned 
macrophage into M2 phenotype. Moreover, these effects of ASC 
were more prominent in low serum cultured ASC (LASC) than high 
serum cultured ASC (HASC). Administrated ASCs were scattered 
in multiple organs and number of ASC in diseased glomeruli was 
1.5/glomerulus/cross section without any difference between 
HASC and LASC, but this would be efficient since individual LASC 
could polarize around 200 macrophages to M2 phenotype in vitro. 
These results collectively suggest that LASC recruited into diseased 
glomerulus make stronger effect on macrophages for protection of 
glomerular injury and crescent formation than HASC. Conclusion: 
ASC exerted profound immunoregulatory properties especially on 
macrophages and ameliorated glomerular injury in rat anti-GBM 
glomerulonephritis model. In human immunosuppressive therapy 
such as corticosteroid and cyclophosphamide remains the prevail-
ing therapy for CGN, but this is often restricted for their adverse 
effect such as infection and agent cytotoxicity. Therefore, LASC ad-
ministration would be desirable therapeutic approach to improve 
prognosis of anti-GBM GN patients.

Poster Board Number: T-3349

ASTROGLIAL ACTIVATION BY ENVIRONMENTAL 
ENRICHMENT SYNERGISTICALLY IMPROVES 
FUNCTIONAL RECOVERY BY TRANSPLANTED 
MESENCHYMAL STEM CELLS
Seo, Jung Hwa1, Cho, Yang Hyun2, Cho, Sung-Rae1

1Rehabilitation Medicine, Yonsei Univ, College of Medicine, Seoul, Korea, 
Republic of, 2Korea International School (KIS), Bundang, Korea, Republic of

We investigated the effects of environmental enrichment (EE) on 
the function of transplanted mesenchymal stem cells (MSCs) and 
the combined effect of EE and MSC transplantation on neurobe-
havioral function in an animal model of chronic hypoxic-ischemic 
(HI) brain injury. HI brain damage was induced in 7-day-old mice 
by unilateral carotid artery ligation and exposure to hypoxia (8% 
O2 for 90 min). At 6 weeks of age, the mice were randomly injected 
with either MSCs (1×105 cells) or PBS into the striatum and were 
randomly assigned to either EE or standard cages (SC), compris-
ing MSC-EE (n=18), MSC-SC (n=19), PBS-EE (n=12), PBS-SC (n=17), 
and untreated controls (n=23). Rotarod, forelimb-use asymmetry, 
and grip strength tests were performed to evaluate neurobe-
havioral function. The fate of transplanted cells and the levels of 
endogenous neurogenesis, astroglial activation and paracrine 
factors were also measured. As a result, EE and MSC transplantation 
synergistically improved rotarod latency at constant speed of 48 
rpm (156.8±18.1 sec) and at accelerating speed (168.5±15.1 sec) 8 
weeks after treatment (p<0.05). Forelimb-use asymmetry and grip 
strength were also improved compared to those of the other group 
(p<0.05), whereas ASC transplantation causes only hemiplegic 
grip strength recovery. MSC-EE mice also showed a higher GFAP+ 
cell density than the other groups at 2 weeks post-treatment (F = 
18.186, p<0.05); GFAP+ cell densities were MSC-EE (12.5 ± 1.2 %), 
MSC-SC (8.2 ± 0.7 %), PBS-EE (5.7 ± 0.5 %), and PBS-SC (4.9 ± 0.6 %). 
At 8 weeks after treatment, MSC-EE (5.5 ± 0.7 %) still showed a sig-
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nificant increase in GFAP+ cell density compared with that of PBS-
SC (3.2 ± 0.5 %) (F = 3.047, p<0.05). However, the levels of the glial 
scar marker CS-56 did not differ among the groups, demonstrating 
that the combination of EE and MSCs do not increase the detrimen-
tal glial scar formation which inhibits neuroregneration after dam-
age. Among paracrine factors, the level of FGF-2 was significantly 
elevated in mice with EE after transplantation of MSCs (908 ± 162 
pg/ml) compared with those in MSC-SC mice (350 ± 38.2 pg/ml), 
PBS-EE (174 ± 37.1 pg/ml), and PBS-SC mice (148 ± 36.5 pg/ml) at 2 
weeks after treatment (F = 11.249, p<0.05). Furthermore, this FGF-2 
upregulation was sustained until 8 weeks after treatment in mice 
with EE after transplantation of MSCs (970 ± 240 pg/ml) compared 
to those in MSC-SC mice (406 ± 105 pg/ml), PBS-EE (373 ± 116 pg/
ml), and PBS-SC mice (307 ± 69.2 pg/ml) (F = 4.633, p<0.05). In 
conclusion, EE and MSC transplantation synergistically improved 
neurobehavioral functions. The underlying mechanisms of this 
synergism included enhanced repair processes such as astroglial 
activation coupled with upregulation of FGF-2. Acknowledgment 
This study was supported by grants from the National Research 
Foundation (NRF-2010-0020408; NRF-2010-0024334; SC-4160) and 
the Yonsei University College of Medicine (6-2011-0078).
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MITIGATION OF LETHAL SYSTEMIC RADIATION 
EFFECTS WITH DELIVERY OF PLACENTAL 
ADHERENT 3D GROWN STROMAL CELLS (PASC)
Gorodetsky, Raphael1, Gaberman, Elena1, Pinzur, Lena2, Levdansky, 
Lilia1, Aberman, Zami2, Netzer, Nir2

1Sharett Institute of Oncology, Hadassah Medical Organization, Jerusalem, 
Israel, 2Pluristem Therapeutics, Haifa, Israel

A very limited arsenal of treatments is available for the salvation of 
individuals exposed to lethal dose of ionizing radiation. Placental 
cells trans-differentiation potential is limited. Nevertheless, they 
secrete a variety of cytokines and may be involved in the regulation 
of the immune response to enhance tissue repair. The current study 
used placental cell preparation that were expanded in a special 3D 
bioreactor system (PLX cells) to alleviate systemic radiation dam-
age. C3H mice were exposed to total body lethal radiation dose 
of 850cGy. IV injection of the placental cells 24hrs post irradiation 
resulted in a ~3 fold elevation of their survival rate. The highly 
statistically significant effect was associated with mitigation of sys-
temic radiation effects, as manifested by an elevation of the bone 
marrow counts during the recovery period and elevated peripheral 
blood cells profile. This allowed the irradiated mice overcome the 
radiation induced bone marrow syndrome. The xenogeneic hu-
man placental cells tend to reside transiently for up to 3-4 days in 
the recipient’s lungs after IV injection while excreting their effect 
during this short time interval. No complications associated with 
the subsistence of the placental cells for this time interval were 
observed. In IM injection a much higher number of cells could be 
safely injected. Injection of 2x106 cells at day 1 and 5 after irradia-
tion by 770cGy reduced the radiation induced mortality by almost 
4 fold. We propose that the promising use of 3D grown placental 
cells for alleviation of radiation effects may set a basis for a new 
easily available simple allogeneic cell therapy for critical radiation 
exposure following nuclear disasters or radiation accidents. The 
placental cells for such treatments could be available as commercial 
allogeneic frozen cells product “off the shelf” and could be effective 
when injected to suspected victims even a day or more after their 
high dose radiation exposure. This renders such placental cell treat-
ment a potential revolutionary “off the shelf” treatment for individu-
als as well as mass populations exposed to high heterogeneous 
doses of radiation. Further studies may examine the potential use 

of placental cells for clinical conditions associated with severe com-
plications due to the use of cytotoxic-drugs and radiation therapies. 
Investigation of the mechanism behind the effects of the PLX cells 
administration and their vast effect in mitigation of radiation effect 
are on-going.

Poster Board Number: T-3351

THE EFFECTS OF MESENCHYMAL STEM CELLS 
ON OSTEOGENESIS AND ANGIOGENESIS OF 
HYDROXYAPATITE SCAFFOLD
fahimipour, farahnaz
shahid beheshti university of medical science, tehran, Iran, Islamic Republic of

One of the major challenges in bone tissue engineering is the 
constructs vascularisation ability. One of the current strategies is 
scaffold’s design with linear hole. mesenchymal stem cells (MSCs) 
were differentiated from bone marrow of Wistar rat and their phe-
notypes were proved before implantation. . The porous hydroxy-
apatite scaffolds were synthesized by casting removal method. . 
In group A, scaffolds were seeded with MSCs. Free scaffolds were 
identified as a control group. In each group sampels in the time 
order of fourtheen; and 21 days were sent for histological analysis. 
. In comparison, the seeded grafts results in a higher angiogenesis 
and osteogenesis factors. The scaffold with linear hole and seeded 
cells may improve neovascularisation in grafts and improved os-
teogenesis. This method may be a useful strategy to facilitate bone 
regeneration.

Poster Board Number: T-3352

VITAMIN C ASSISTS ADIPOSE-DERIVED STEM CELL 
TRANSPLANTATION IN MUSCLE INJURY MODEL
Kim, Ah-Young1, Lee, Eun-Mi1, Lee, Eun-Joo1, Min, Chang-Woo1, 
Kang, Kyung-Ku1, Lee, Myeong-Mi2, Jeong, Kyu-Shik1

1Department of Veterinary Pathology, Kyungpook National University, Daegu, 
Korea, Republic of, 2Stem Cell Therapeutic Research Institute, Kyungpook 
National University, Daegu, Korea, Republic of

Stem cells have been widely used to cure intractable diseases. 
Senile muscle atrophy and hereditary muscle dystrophies are 
hard to cure, and muscular regeneration after damages is usually 
imperfect because of the development of fibrotic tissues. Therefore, 
stem cell transplantation has been an effective therapeutic trial 
to regenerate damaged skeletal muscles. Various types of stem 
cells have been used in intramuscular transplantation, we used 
adipose-derived stem cells (ASCs) in the present study based on 
following reasons; First, ASCs can differentiate into multiple types 
of cells including satellite cells and myocytes, which are directly 
needed for muscle regeneration, and endothelial cells, which can 
support muscle regeneration by supplying adequate blood flow 
to the damaged area; Second, ASCs also can be obtained easily 
in large amounts by lipectomy; Finally, the most critical benefit 
of ASCs is that they are considered to have immunomodulatory 
properties, and consequently, allogenic ASCs can be transplanted 
with less concern of major histocompatibility complex incompat-
ibility between donor and recipient. However, stem cells transplan-
tation is not a master determinant. In other words, if transplanted 
cells cannot survive, they cannot play their own role in muscle 
regeneration. Thus, we hypothesized that vitamin C which can 
enhance the viability of the transplanted stem cells via its potent 
anti-oxidative effects would increase the therapeutic efficiency. 
Senescence marker protein 30 (SMP30) knock-out (KO) mice were 
used in the experiment since SMP30 KO mice cannot synthesize 
vitamin C for themselves. Mice were injured their central part of 
the gastrocnemius muscle by a surgical muscle laceration. Vitamin 
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C was depleted or provided in drinking water ad libitum consider-
ing experimental groups and allogenic adipose-derived stem cells 
were locally transplanted to the injured lesion. Vitamin C supplied 
mice exhibited more complete regeneration of damaged muscle 
than those depleted vitamin C in both gross and microscopic 
observations. Carbonylated proteins, which are the end-products of 
oxidative stress, were detected potently in vitamin C-depleted mice 
and the positivity was more potent in the presence of transplanted 
stem cells. Moreover, the serum total vitamin C level and ascorbic 
acid (reduced form) to dehydroascorbic acid (oxidized form) ratio 
also were decreased in the ASC transplanted groups. Collectively, 
these data can be considered as proof of vitamin C utilization 
by cells in vivo. In conclusion, we demonstrated that vitamin C 
increases the viability of transplanted stem cells by diminishing 
the oxidative and inflammatory stress, and thereby it can positively 
affect muscle regeneration in the case of adipose-derived stem cell 
transplantation and might be used as a therapeutic agent supplied 
in cell transplantation.

Poster Board Number: T-3353

ENHANCED HOMING, PERMEABILITY, AND 
RETENTION OF BONE MESENCHYMAL STEM CELLS 
(MSC) USING PULSED FOCUSED ULTRASOUND: 
IMPLICATIONS FOR TARGETING STEM CELL 
DELIVERY
Frank, Joseph1, Burks, Scott1, Ziadloo, Ali1, Frenkel, Victor2

1National Inst of Health, Bethesda, MD, USA, 2The Catholic University, 
Washington DC, DC, USA

Introduction: Therapeutic bone marrow stromal cells (BMSC, also 
known as mesenchymal stem cell, MSC) are capable of homing 
to sites of inflammation and ischemia following intravascular 
injection, but are often limited by inefficient tropism to pathologi-
cal sites. Directed homing and tissue integration of BMSCs may 
be key to improving their therapeutic applications. Therefore the 
development of a non-destructive, non-invasive technique that 
would release chemoattractants resulting in BMSCs localization 
within or at the periphery of pathology would be valuable for 
cellular therapies. Pulsed focused ultrasound (pFUS) is an emer-
gent noninvasive modality that non-destructively emphasizes the 
non-thermal effects of FUS (i.e., acoustic cavitation and radiation 
forces). These non-thermal mechanisms increase tissue perme-
ability and enhance drug or gene delivery, while inducing only 
minor and transient morphological changes within the treated 
region. Relatively little is known about the cellular and molecular 
biological effects of pFUS exposures beyond the structural changes 
that result in vascular leakage. Cellular and molecular biology of 
tissues can be dramatically altered by mechanical force and stress 
through the process of mechanotransduction (i.e. tissue cytokine 
and chemokine expression in response to pFUS mechanical forces). 
In this study, we examined the bioeffects of pFUS in murine muscle 
and kidney tissue and found that pFUS exposures induced local 
expression of chemoattractive factors (cytokines, growth factors, in-
tegrins) and investigated the utility of pFUS to direct BMSC homing 
in vivo.[[Unsupported Character - &#8232;]]Methods: Balb/c or C3H 
mice were administered pFUS to the leg or kidney. Some mice were 
intravenously administered 106 human BMSC 2 hr post-pFUS. Mice 
with renal disease received cisplatinum (15 mg/kg) induced acute 
tubular necrosis (ATN) 24 hr before pFUS. At various time points, 
tissue was subjected molecular analyses for cytokine and growth 
factors, histology, or immunofluorescence for detection of BMSC. 
Results: pFUS significantly increased local cytokines (i.e., IL1β, IL-2, 
IL-3, IL-5, IL-6, IL-10, IL-17, IFNγ, MCP- 1, GMSCF, and RANTES) in 

pFUS-treated tissue that declined to contralateral levels by 3 days 
post-pFUS. Elevated cytokines were accompanied by increased 
expression of growth factors (i.e., VEGF, FGF, PlGF, HGF SDF-1) and 
ICAM and VCAM usually associated with active BMSC homing. 
Following pFUS, significantly greater numbers (5-10x) of IV BMSC 
marginated into pFUS-treated tissues compared to controls. En-
hanced homing, permeability, and retention (EHPR) of BMSCs were 
significantly increased (10x) by repeated doses of BMSC coupled 
with repeated pFUS exposures in muscle without damage to tissue. 
pFUS coupled with BMSC infusion in the ATN model resulted in 
significantly greater numbers of stem cells in treated kidney com-
pared to control and was also found to decrease the peak BUN and 
Creatinine level on day five post cisplatinum injection compared 
to control mice or mice that received only BMSC. Conclusions: The 
ability to couple pFUS with cell infusions, both during the innate 
pathological inflammation or after it has resolved, greatly increases 
the flexibility of stem cell-based therapies. pFUS may provide the 
temporal and spatial control over directing stem cells to sites of 
pathology thereby potentially improving treatment of pathologies 
or regenerative medicine.

Poster Board Number: T-3354

INJECTABLE BIOMATRIX FOR ARTHROSCOPIC 
SURGERY IN DEGENERATIVE CARTILAGE
Kim, Sun-Mi1, Kim, Hojin1, Yeo, Seong-Il1, Lee, Youngjun1, Hwang, 
Jung Wook1, Kang, Isaac2, Choi, Yong-Soo1

1Department of Applied Bioscience, CHA University, Seoul, Korea, Republic of, 
2Faculty of Medicine, Monash University, Melbourne, Australia

Abrasion, microfracture and osteochondral graft are examples of 
methods for treating osteoarthritis. However, these procedures 
are invasive, requiring open surgery. Herein, we have developed 
an injectable biomatrix (IBM) which can be applied on damaged 
or degenerative cartilage. We have also demonstrated the efficacy 
of the IBM with umbilical cord-derived mesenchymal stem cells 
(UC-MSCs) on damaged rabbit cartilage. The IBM was composed of 
2% hyaluronic acid derivative and 3% type I collagen isolated from 
human umbilical cord at a ratio of 1 : 2. UC-MSCs within the IBM 
were successfully differentiated into chondrocytes in vitro and in 
vivo conditions through transplanting to the subcutaneous layer of 
nude mice. For efficacy test, UC-MSCs within IBM were injected into 
the injured cartilage of adult New Zealand white rabbits. After 12 
weeks of transplantation, histological analysis showed the regen-
eration of cartilage on the damaged site. In conclusion, our study 
shows that IBM has promising effects for the treatment of degen-
erative osteoarthritis via arthroscopic procedures.

Poster Board Number: T-3355

PRECLINICAL AND CLINICAL TRIALS OF BONE-
MARROW MESENCHYMAL STROMAL CELL IN 
AMYOTROPHIC LATERAL SCLEROSIS
Kim, Seung H .
Neurology, Hanyang University Hospital, Seoul, Korea, Republic of

Amyotrophic lateral sclerosis (ALS) is a progressive neurodegen-
erative disease characterized by motor neuron loss. Although 
the underlying cause of the disease remains unclear, a variety of 
pathogenic mechanisms have been proposed. Despite promis-
ing preclinical studies showing the modification of the disease 
progression, most trials have failed to demonstrate any significant 
improvement in outcome. Therefore, stem cell therapy has been 
proposed as an alternative therapy for ALS. In animal model of 
ALS (transgenic SOD1m mice), we evaluated the dose-dependent 
effects of human bone marrow mesenchymal stem cells (hMSCs) 
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obtained from an ALS patient (ALS-hMSCs) on SOD1 mice via intra-
thecal injection and showed the practical possibility of it for hMSCs. 
We transplanted different doses (1 × 104, 2 × 105, and 1 × 106) of 
ALS-hMSCs into the cisterna magna and performed clinical obser-
vations including symptom onset and survival time, and locomo-
tor performance using the rotarod test. A cell dose of 1 × 106 cells 
significantly prolonged life span and delayed the decline of motor 
performance. Most injected hMSCs distributed in the ventricular 
system and subarachnoid space and some migrated into the brain 
and spinal cord. These data suggested that intrathecal injection 
with an optimized cell number might be the practical potential 
route for stem cell therapy in ALS. With animal data, we evaluate 
efficacy and safety of Autologous Bone Marrow-derived Mesen-
chymal Stem Cell treatment in patients with ALS. After a lead-in 
period for 3 months, 22 patients were treated with MSCs twice at 
an interval of 1 month. After initial MSCs injection, all patients were 
followed up for 3 months and their disease course, clinical charac-
teristics were assessed. Disease status of patients were analyzed 
with ALS functional rating scale-revised (ALSFRS-R) for primary 
outcome measure, and additional clinical findings after treatment 
were all collected for secondary outcome measure and safety. Age 
and disease-duration matched patients with ALS were selected 
as a control group. During the follow-up period, MSCs treatment 
yielded a significant lesser change of ALSFRS-R score, compared to 
control group (1.54 vs 3.56, p<0.01). Moreover, the slop of decline 
of ALSFRS-R was significantly lower during the follow-up period, 
compared to the lead-in period in MSCs treatment group (2.68 vs 
1.54, p=0.04), whereas the slopes during the two periods were not 
different in the control group (3.15 vs 3.56, p=0.37). MSCs treatment 
was well tolerated except for occurrences of transient headache, 
low back pain, and myalgia. Our results suggest that intrathecal 
MSCs injection can slow disease progression and might be used as 
a disease modifying modality as an alternative treatment choice in 
patients with ALS

Poster Board Number: T-3356

MESENCHYMAL STEM CELL EXOSOME: A NOVEL 
STEM CELL-BASED THERAPY
Lai, Ruenn Chai, Lim, Sai Kiang
Institute of Medical Biology, Singapore, Singapore

Mesenchymal stem cells (MSCs) are the cells of choice for regenera-
tive medicine with more than 100 registered clinical trials evaluat-
ing their efficacy in 2010. The main allures of MSCs lie in their pro-
tective effects on an amazingly wide spectrum of tissue injury, ease 
of isolation from ethically palatable adult tissue sources, a large 
ex vivo expansion capacity, as well as demonstrated multipotency 
and immunosuppressive activity. It has been increasingly observed 
that the therapeutic efficacy of MSC therapy is not dependent 
on the engraftment of MSCs at the site of injury or differentiation 
capability of the transplanted MSC. To reconcile the discrepancy 
between these observations and the therapeutic effects of MSC, it 
was postulated that transplanted MSC secrete trophic mediators 
that reduce tissue injury and enhance repair. Consistent with this, 
we demonstrated that MSCs secrete membrane vesicles known 
as exosomes and these exosomes reduce myocardial ischemia/
reperfusion injury in a mouse model. The use of secreted exosomes 
and not MSCs eliminates the need for transplantation of viable 
replicating cells and thus mitigates many of the associated safety 
concerns and limitations. MSC exosome contains protein and RNA. 
Proteomic analysis of the exosome proteome revealed a diverse 
array of proteins distributed over a wide range of biochemical and 
cellular processes, and thus a large potential to intervene in a wide 
range of cellular activities. This large potential could provide a 

mechanistic underpinning for the therapeutic effects of MSC on a 
wide spectrum of complex diseases. Therefore exosomes represent 
a novel stem cell-based therapy.

Poster Board Number: T-3357

ASSESSMENT OF THE SAFETY TRANSPLANTATION 
OF ALLOGENEIC MESENCHYMAL STROMAL CELLS 
OF BONE MARROW IN PATIENTS INFLAMMATORY 
BOWEL DISEASES: 4 YEARS OBSERVATION .
Lazebnik, Leonid1, Knyazev, Oleg1, Konoplyannikov, Anatoliy2, 
Ruchkina, Irina1, Sagynbaeva, Venera1

1Central Research Institute of Gastroenterology, Moscow, Russian Federation, 
2Medical Radiological Research Center, Obninsk, Russian Federation

Patients suffering from long-term Inflammatory Bowel Diseases 
(IBD) are at increased risk for cancer of the intestine (7-10 times 
more frequently than in the general population of people). IBD 
patients who are suffering from more than 10 years, the probability 
of cancer is increasing annually at 0.5%. Cell therapy is a medical 
technology a high degree of risk. In addition to invasive methods 
for early diagnosis of cancer, determination of tumor markers can 
identify groups at increased risk of cancer. Aim. To evaluate the 
safety of transplantation of allogeneic mesenchymal stromal cells 
(MSCs) of bone marrow in the treatment of patients with Ulcerative 
Colitis (UC) and Crohn’s disease (CD). Materials and methods. In 
the Department of Pathology bowel 86 patients with UC and CD in 
2008-2012 years a behavioral system transplantation of allogeneic 
MSCs. 68 patients has a fore -year observation period. Patients 
underwent endoscopic control study of colon with multiple ladder 
biopsy. In the serum of patients determines the levels of tumor 
markers CA 242, CA 19-9 and REA as well as transforming growth 
factor-1β (TGF-1β) using test-systems company “Protein con-
tour” (St. Petersburg), Orgentec (Germany ) Evroimmun (France). 
Results. In 31 patients with UC for 12 months of observation, a 
decrease of endoscopic activity index from 8,3±0,26 to 0,76±0,2 
points. In 8 patients with UC of 12 (66.7%) recorded the clinical and 
morphological remission. Baseline tumor marker CA 242 to MSC 
transplantation was 5,26±0,2 U/ml, the level of tumor marker CA 
19-9 - 5,03±0,18 U/ml. After 6 months the level of tumor marker CA 
242 was 4,9±0,17 U/ml, CA 19-9 - 4,83±0,16 U/ml after 12 months 
- 4,8±0,17 U/ml 4,96±0,16 U/ml, respectively. After 24 months 
the level of tumor marker CA 242 was 4,85±0,2 U/ml, CA 19-9 - 
5,25±0,22 U/ml. After 48 months the level of tumor marker CA 242 
was 4,95±0,2 U/ml, CA 19-9 - 5,65±0,22 U/ml, REA - 6,25±0,25 U/ml. 
The level of TGF-1β before MSC transplantation was 73,4±16,2 pg/
ml, rising to 1 week after injection to 792,5±50,5 pg/ml at 4 weeks 
after transplantation of MSCs level of TGF-1β was - 448,6±76,1 
pg/ml. These levels of TGF-1β (less than 1500 pg/ml) are safe in 
terms of tumor development (malignancy) and maintenance 
of tumor growth or metastasis. During 24-46 months (42,3±0,8) 
of observation for patients who carried MSC transplantation, in 
neither case has been registered increase of tumor markers of over 
10 U/ml and TGF-1β levels above 1500 pg/ml, as well as malignant 
transformation of IBD according to endoscopic examinations. Con-
clusion. Transplantation of allogeneic mesenchymal stromal cells 
of bone marrow did not lead to the development of tumor process 
and is a safe method of biological therapy of IBD.
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MESENCHYMAL STEM CELLS DELIVER SYNTHETIC 
MICRORNA MIMICS TO GLIOMA CELLS AND 
GLIOMA STEM CELLS AND INHIBIT CELL 
MIGRATION AND SELF-RENEWAL
Lee, Hae Kyung1, Finniss, Susan1, Cazacu, Simona1, Bucris, Efrat2, 
Ziv-Av, Amotz2, Xiang, Cunli1, Bobbit, Kevin3, Rempel, Sandra A.4, 
Mikkelsen, Tom1, Slavin, Shimon5, Brodie, Chaya6

1Davidson Lab of Cell Signaling and Tumorigenesis, Hermelin Brain Tumor 
Ctr, Dept of Neurosurgery, Henry Ford Hospital, Detroit, MI, USA, 2Everard 
and Mina Goodman Faculty of Life Sciences, Bar-Ilan University, Ramat-Gan, 
Israel, 3Department of Public Health Sciences, Henry Ford Hospital, Detroit, 
MI, USA, 4Barbara Jane Levy Laboratory of Molecular Neuro-Oncology, Henry 
Ford Hospital, Detroit, MI, USA, 5The international center for Cell Therapy and 
Cancer Immunotherapy (CTCI), Tel-Aviv, Israel, 6Davidson Lab of Cell Signaling 
and Tumorigenesis, Hermelin Brain Tumor Ctr, Dept of Neurosurgery, Henry 
Ford Hospital, Detroit, MI, USA, and Everard and Mina Goodman Faculty of Life 
Sciences, Bar-Ilan University, Ramat-Gan, Israel

Malignant glioma are the most common and aggressive primary 
brain tumors with poor prognosis and median survival of 12-14 
months. Limitations to therapy include the distinctly infiltrative 
nature of the tumors and the high resistance to radio- and chemo-
therapy of residual tumor cells and glioma stem cells (GSC). MicroR-
NAs are emerging as potential cancer therapeutics; however, their 
clinical use is hindered by a lack of effective delivery mechanisms 
to tumor sites. Mesenchymal stem cells (MSCs) have been recently 
shown to migrate to experimental glioma and to exert anti-tumor 
effects by delivering cytotoxic compounds. Here, we examined the 
ability of MSCs derived from bone marrow, adipose tissue, placenta 
and umbilical cord to deliver synthetic microRNA mimics to neigh-
boring glioma cells and glioma stem cells (GSCs). For these studies 
we examined the delivery of miR-124 and miR-145 mimics since 
both glioma cells and GSCs express very low levels of these miR-
NAs. Using fluorescent labeled miRNA mimics and in situ hybridiza-
tion, we demonstrated that the MSCs examined delivered miR-124 
and miR-145 mimics to co-cultured glioma cells and GSCs via gap 
junction-dependent and independent processes. Moreover, the 
transferred miR-124 mimic significantly decreased the expression 
of the target gene SCP-1 and its 3’-UTR tagged to luciferase. The 
delivered miRNA mimics also decreased the migration of glioma 
cells and the self-renewal of GSCs. These results suggest that MSCs 
can functionally deliver synthetic miRNA mimics to glioma cells 
and GSCs and may provide an efficient route of therapeutic miRNA 
delivery in vivo.
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Eye or Retinal Cells
Poster Board Number: F-1001

A SCALABLE PROCESS FOR THE GENERATION OF 
RETINAL PIGMENTED EPITHELIUM CELLS FROM 
HUMAN PLURIPOTENT STEM CELLS IN DEFINED 
CONDITIONS
Maruotti, Julien, Wahlin, Karl, Gorrell, David, Zack, Donald J.
Opthalmology, Johns Hopkins Univ, Baltimore, MD, USA

Age-related macular degeneration (AMD) is the most common 
cause of irreversible visual loss in the elderly in the Western world. It 
is a devastating disease of the retina that can lead to central blind-
ness. It affects the retinal pigment epithelium (RPE) - the layer of 
cells that surrounds and nourishes the neurosensory retina. When 
RPE cells do not function properly, photoreceptor cells begin to die 
and vision is lost.  Currently, there are few if any available options to 
treat or replace diseased RPE. Cell-based transplantation strategies 
offer the promise of being able to restore RPE cells, thus potentially 
limiting vision loss. Therefore, establishing an abundant and quality 
source of donor cells is of utmost importance. Human pluripotent 
stem cells (hPSCs) may prove suitable for this purpose: significant 
advances have recently been made in inducing the differentiation 
of hPSCs toward an RPE-like cell fate and a Phase I clinical trial using 
such differentiated cells is currently ongoing. Nevertheless, and 
despite some improvements in term of differentiation efficiency, 
protocols described so far still require labor-and-time consuming 
manual steps for the propagation of hPSC, and for the isolation of 
RPE cells.  We therefore sought to set up a simple protocol for the 
large scale production of RPE cells from hPSC. Human ESC and iPSC 
lines were cultured by clonal propagation on matrigel or synthe-
max using a ROCK pathway inhibitor: after more than 20 passages, 
the cells retained a high level of pluripotency (>95% OCT4+ and 
>80% TRA-1-60+ cells by flow cytometry) and maintained nor-
mal karyotypes. To initiate differentiation, cells were cultured in 
medium without pluripotency maintaining factors for about 50 
days: many pigmented colonies were observed and more than 15% 
of the cells were positive for the RPE marker RPE65. The whole cell 
population was thereafter dissociated to a single cell suspension, 
and cultured for another 15-30 days: we observed that a majority of 
pigmented cells had a polygonal morphology, intermingled with a 
few fibroblast-like cells. The whole cell population was passaged a 
second time and purified using a negative selection with anti-fibro-
blast magnetic beads. This process led to a homogeneous layer of 
polygonal pigmented cells. These cells expressed key RPE markers 
by PCR and immuno-staining, and were polarized as evidenced by 
presence of Na+/K+ pump staining on their apical side and BEST1 
staining on their basal side. hPSC derived RPE cells were able to 
phagocytose pH-rhodo labeled microbeads as well as rod outer 
segments. In addition, they secreted PEDF in the supernatant. Tak-
en together, these data demonstrate that using our protocol hPSC 
derived RPE cells display many of the molecular and functional 
characteristics of endogenous RPE cells. From 2x10^5 starting hPSC 
(a single 35mm dish), it was routinely possible to generate at least 
2x10^8 RPE cells (at second passage). In conclusion, we describe 
a simple protocol well suited for the large scale production of RPE 
monolayers in completely defined conditions.

Poster Board Number: F-1002

POLYCAPROLACTONE SCAFFOLD FOR 
DIFFERENTIATION OF HUMAN RETINAL 
PROGENITOR CELLS
Regatieri, Caio1, Baranov, Petr1, Melo, Gustavo1, Stevanato, Lara2, 
Patel, Sara2, Sinden, John2, Young, Michael1

1Schepens Eye Research Institute, Boston, MA, USA, 2ReNeuron, Guildford, 
United Kingdom

Purpose: Loss of photoreceptors due to retinitis pigmentosa, age-
related macular degeneration and other age, trauma and genetic-
related retinal degenerative disorders currently leads to incurable 
blindness. Since the regenerative capacity of human neural retina is 
highly limited, one viable treatment option is cellular replacement. 
Human retinal progenitor cells (RPC), isolated from the fetal retina, 
have been shown to form new functioning photoreceptors and 
restore retinal function following transplantation into retinal de-
generative hosts. However, the low percentage of photoreceptors 
differentiating from the hRPC after subretinal transplantation limits 
translational studies.We hypothesize that the use of polycaprolac-
tone scaffold for hRPC differentiation may significantly improve 
photoreceptor differentiation.  Methods: hRPC were isolated from 
human neural retina at 18 week of gestational age and expanded 
under low-oxygen (3%) conditions up to passage 9. Karyotype 
analysis, immunocytochemistry and flow cytometry analysis for 
stemness, eye field, neuronal, proliferation and retinal cell mark-
ers were performed. The PCL film was prepared as previously 
described and coated with poly-L-Lysine and fibronectin. hRPC 
were seeded on the PCL film for 7 days. The resulting cell pheno-
type was assessed by immunocytochemistry and flow cytometry. 
The functional properties - by calcium imaging and explant assay 
were tested. hRPC, cultured on fibronectin-coated tissue-treated 
plastic were used as a control.  Results: After differentiation on PCL, 
we observed a decrease in proliferative marker (PCNA, Cyclin D1) 
expression and an increase in photoreceptor marker expression. 
More than 50% of the cells express Opsin Blue, Opsin Red/Green 
or Rhodopsin. In standard culture conditions less than 5% of cells 
were found to express those markers. PCL differentiation also leads 
to an increase in number of cells integrated into retinal explants 
and in the number of cells responding to excitatory neurotransmit-
ters.  Conclusions: The differentiation of hRPC on PCL may be used 
to study retinogenesis (photoreceptor formation) in vitro and for 
pre-differentiation before transplantation.

Poster Board Number: F-1003

IDENTIFICATION OF CD 90 AND CD 105 POSITIVE 
MESENCHYMAL STEM CELLS IN THE ANTERIOR 
HUMAN LIMBAL STROMA
Mathews, Saumi, Chidambaranathan, Gowri Priya, Veerappan, 
Muthukkaruppan
Immunology and Stem Cell Biology, Aravind Medical Research Foundation, 
Madurai, Tamil Nadu, India

INTRODUCTION: Human corneal epithelial stem cells are located in 
the basal layer of the limbus between the cornea and conjunctiva. 
These adult tissue-specific stem cells have the capacity to self-
renew and generate functional differentiated cells that replenish 
lost cells throughout lifetime. Loss of limbal stem cells renders 
cornea with clinical disease called limbal stem cell deficiency. The 
maintenance, self-renewal and proliferation of stem cells must 
be regulated by a specialized microenvironment or niche which 
is thought to be located at the Palisades of Vogt and possibly 
involves limbal stromal cells, extracellular matrix components and 
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several secreted factors. However, the nature of the limbal stem 
cell niche is not clearly understood.  PURPOSE: In this study we 
intend to explore the cellular nature of the niche by understanding 
the distribution of mesenchymal stem cells in the human limbal 
stroma.  METHODOLOGY: Serial 5 µm sections of human corneo-
scleral segments from enucleated cadaver globes obtained from 
the Rotary Aravind International Eye Bank were immunostained for 
markers like CD 90, CD 105, Vimentin and K19. The expression of 
these markers was further evaluated on cells isolated from limbal 
and corneal stroma.  RESULTS: CD 90 and CD 105 positive mesen-
chymal stem cells are present in the limbal anterior stroma, but 
not in the posterior limbal stroma. Such cells are also absent in the 
corneal stroma, thus indicating that these mesenchymal stem cells 
represent limbal stem cell niche. CK 19 was distributed in the basal 
cells of the limbus and some suprabasal clusters. Vimentin positiv-
ity was found in the limbal basal epithelium, corneal and limbal 
keratocytes. Isolated cells from limbal stroma showed positivity for 
CD 90, CD 105 and vimentin but were negative for K19 whereas 
corneal stromal cells were positive only for vimentin.  CONCLUSION: 
Identification of CD 90 and CD 105 positive mesenchymal stem 
cells and understanding the factors secreted by them would help 
to develop better methods of generating stem cells in culture and 
thus favoring better treatment for patients with LSCD.

Poster Board Number: F-1004

DIFFERENTIATION OF HUMAN IPS INTO 
PHOTORECEPTORS INDUCED BY IPS -DERIVED 
PIGMENTED CELLS
Yue, Fengming1, Tomotsune, Daihachiro1, Ichikawa, Hinako1, 
Yoshie, Susuu1, Mogi, Akimi1, Takahashi, Yuto1, Masuda, Shoko1, 
Shirasawa, Sakiko2, Yokoyama, Tadayuki2, Nagai, Mika2, Sasaki, 
Katsunori1

1Department of Embryology and Histology, Medical School of Shinshu 
University, Matsumoto, Nagano, Japan, 2BOURBON CORPORATION, Niigata, 
Japan

Photoreceptors cannot regenerate and recover their functions once 
disordered. In our previous research, retina cells were successfully 
induced from primate embryonic stem cells (ESCs) by co-culture 
with ESC-derived pigmented cells. In this study, we investigated 
induction of retinal pigmented epithelia (RPE) and photorecep-
tors from human iPS cells. Methods: RPE cells were derived from 
co-culturing iPS with Sertoli cells. After purified with density 
separation in a gradient of Percoll, RPE were co-cultured with iPS 
to induce photoreceptor differentiation. Pax6-GFP human iPS was 
constructed so that retina progenitors could be sorted by FACS. 
Results: RPE differentiation efficiency was significantly improved 
by nicotinamide treatment and co-culturing with Sertoli cells. The 
polygonal morphology with a compact cell-cell arrangement and 
pigmented cell relative gene or protein expressions indicated that 
these pigmented cells were RPE cells. 99% cells were proved to be 
RPE after purified using Percoll, Then these RPE were co-cultured 
with Pax6-GFP iPS. Retina progenitors were demonstrated with 
Pax6 gene by RT-PCR analysis. After sorting with FACS, Pax6-GFP 
positive cells were treated with retinoic acid (RA). The distinct 
increase of photoreceptor specific proteins and gene markers was 
found, such as CRX, IRBP, Rhodopsin, Rhodopsin kinase and Mus-
chx10A. Besides, the differentiation of bipolar, horizontal cells was 
demonstrated by protein and gene expression. iPS cells which were 
co-cultured with RPE cells and treated with RA will be transplanted 
into the renal capsule of nude mice to examine whether Pax6-GFP-
derived photoreceptors can organize into recipient tissue and the 
formation of teratoma could be avoided. Conclusion: These results 
indicate that co-culture of human iPS with iPS-derived RPE cells is 

a useful and efficient method for the induction of photoreceptors 
and provide an insight into the use of ESCs for retina regeneration.

Poster Board Number: F-1005

TRANSCRIPTIONAL REGULATION OF RETINAL 
FATE DETERMINATION FROM HUMAN INDUCED 
PLURIPOTENT STEM CELLS
Sridhar, Akshayalakshmi, Steward, Melissa M., Gupta, Manav, 
Meyer, Jason S .
Biology, Indiana University-Purdue University Indianapolis, Indianapolis, IN, 
USA

Development of the vertebrate eye is a complex process that is 
dependent upon the activity of numerous transcription factors. 
However, the process by which a retinal fate is specified from a 
primitive anterior neural progenitor cell remains largely elusive. 
Human induced pluripotent stem cells (hiPSCs) allows for the 
unique ability to recapitulate events during human development 
at stages that would otherwise be inaccessible to investigation. 
Building upon our previous studies, we sought to establish the role 
of key transcription factors during the establishment of a retinal 
fate. hiPSCs were directed to differentiate toward a retinal lineage 
using a targeted, stepwise differentiation process that mimics 
human retinogenesis. Experiments were designed to assess the 
developmental stages at which retinal cell fate determination was 
established from a primitive anterior neural population. Samples 
were collected every two days over the first twenty days of differen-
tiation and gene expression analysis was performed via qPCR and 
immunocytochemistry. Following the identification of candidate 
transcription factors, these genes were tested for their ability to 
influence retinal fate determination through gene overexpres-
sion studies. From a primitive anterior neural population derived 
from hiPSCs, populations of retinal and forebrain progenitor cells 
could be readily identified within the first 20 days of differentiation. 
During this timecourse, retinal populations were characterized 
by the expression of key transcription factors which were absent 
from other non-retinal cell types. These candidate transcription 
factors were then cloned into lentiviral expression plasmids and 
cultures of hiPSCs were infected. The effects of overexpression of 
these genes were determined via qPCR and immunocytochemistry 
analyses to establish their ability to specify an early retinal fate. The 
work presented in this study helps to elucidate the mechanisms by 
which a retinal fate is specified from a more primitive population. 
The results of this study will assist in the establishment of efficient 
methods to generate retinal cells from hiPSCs and help establish 
these cells as a unique in vitro model system for studies of human 
development.

Poster Board Number: F-1006

A PILOT CLINICAL TRIAL: TRANSPLANTATION AND 
TRACKING OF HUMAN RETINAL STEM CELL IN 
OPTIC NERVE INJURY PATIENT
Zhu, Jianhong1, Zhang, Helen L.2
1Dept of Neurosurgery, National Key Lab for Medical Neurobiology, Fudan 
Univ Huanshan Hospital, Shanghai, China, 2Department of Genetics, Harvard 
Medical School, Boston, MA, USA

The translational path for stem cells to the clinic is full of chal-
lenge. Traumatic optic nerve injury is one of the leading causes of 
incurable vision loss across the world. Neither pharmacological 
nor surgical interventions are significantly effective in reversing or 
halting the progress. Advances in stem cell sciences offer the hope 
for the patients with optic nerve injury. We investigated whether 
human retinal stem cells could be implanted into the patient’s 
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retina for treatment of vision loss caused by optic nerve injury. 
We isolated retinal stem cells (RSCs) deriving from the human 
embryonic eye tissues obtained from routine legal abortion under 
compliance with the ethical guidelines of the university. The RSCs 
generated relatively large cluster containing a mixture of cells. The 
stem cells were produced the different retinal cell types, demon-
strating multipotentiality. The RSCs were implanted into the retina 
of the 7-day-old nude mice, positive cells could be observed in the 
vitreous layer, and migrating into the host retina and taking up 
residence within the cellular retinal laminae, including the outer 
nuclear layer, outer plexiform and inner nuclear layer. At 21 days 
post-implantation, intraretinal donor cells were found in 70% of 
the graft recipients. We then investigated the feasibility of implant-
ing RSCs into the patient’s retina and tracking them with magnetic 
resonance imaging (MRI). The day before implantation, RSCs were 
labeled with Feridex (a superparamagnetic iron oxide nanoparticles 
(SPIOs) contrast agent approved by FDA). Imaging was obtained by 
gradient reflection echo at 24 hours and every 10 days following 
transplantation for 3 months. We observed a susceptibility change 
with powerful signal damping on T2-weighted MRI. The RSCs were 
visible as dark tissue areas on the first day after implantation. The 
hypointense signal along the optic nerve intensified during 40 
days. Within 6-month follow-ups, the patients were investigated 
by in vision,visual field,flash-visual evoked potentials (F-VEP) and 
functional MRI (fMRI) with light stimulation for functional recovery. 
The activation in fMRI maps was seen in the visual cortex. F-VEPs 
were improved with extended latency during six-month follow-ups. 
We have conducted our clinical study with considerable care, and 
taken every effort to gain as much information post-implant as 
possible. This pilot clinical study demonstrates that RSC engraft-
ment and tracking after implantation are feasible, and allow further 
development of stem cell-based approaches to optic nerve regen-
erative medicine.

Poster Board Number: F-1007

CELL TRANSPORT SYSTEM FOR CLINICAL TRIAL 
USING CULTURED HUMAN ORAL MUCOSAL 
EPITHELIAL CELL SHEETS
Oie, Yoshinori1, Hayashi, Ryuhei1, Takayanagi, Hiroshi2, Hara, 
Susumu1, Nozaki, Takayuki3, Takeda, Shizu3, Soma, Takeshi1, 
Tsujikawa, Motokazu1, Nishida, Kohji1

1Department of Ophthalmology, Osaka University Medical School, Suita, Japan, 
2Translational Research Center, Tohoku University, Sendai, Japan, 3Central 
Research Laboratory, Hitachi, Ltd, Kokubunji, Japan

Purpose: To develop cell transport system for clinical trial using 
cultured human oral mucosal epithelial cell sheets.  Material and 
Methods: We developed a cell transport container that can main-
tain and monitor the inside temperature and air pressure. Human 
oral mucosal epithelial cells obtained from two healthy volunteers 
were cultured on temperature-responsive culture dishes. Epithelial 
cell sheets were transported between Osaka University and Tohoku 
University using the cell transport container by airplane. The cell 
sheets were evaluated before and 12 hours after transportation. 
Histological and immunohistochemical analyses were performed. 
Cell viability and cell purity were evaluated by flow cytometry.  
Results:Temperature inside the container was kept above 32°C, and 
the change of air pressure was within 10 hPa during transportation. 
Cell sheets were well stratified and harvested successfully after 
transport. The expression patterns of keratin 3/76, p63, ZO-1 and 
MUC16 were equivalent before and after transport. The cell viability 
was 72.0% before transport and 77.3% after transport. Epithelial 
purity was 94.6% before transport and 87.9% after transport. Con-

clusion: Cultured human oral mucosal epithelial cell sheets can be 
safely transported with this new transport system.

Poster Board Number: F-1008

ISOLATION AND CHARACTERIZATION OF STEM 
CELLS FROM THE TRABECULAR MESHWORK OF 
THE HUMAN EYE
Sathiyanathan, Padmapriya1, Tay, Cheryl Y.1, Chu, Stephanie W.L2, 
Wong, Tina T.2, Stanton, Lawrence W.1
1Stem Cell and Developmental Biology, Genome Institute of Singapore, 
Singapore, Singapore, 2Singapore Eye Research Institute, Singapore, Singapore

Development of primary open-angle glaucoma (POAG) is as-
sociated with increased resistance to aqueous humour outflow 
through the dysfunctional trabecular meshwork (TM). The posi-
tive correlation of POAG manifestation with age and significant 
decrease in the TM cell population in glaucomatous TM, raises the 
possibility that it may be a stem cell-related disease. Putative stem 
cells are believed to exist in the TM. The purpose of the study is to 
isolate and propagate progenitors of the TM which could have the 
capacity to differentiate into functional TM cells to treat POAG. The 
TM-derived cells (TM-DC) express TM markers, and certain stem cell 
markers. Morphologically, they resemble mesenchymal stem cell 
(MSC). Gene expression and FACS analyses show that TM-DC ex-
press the positive MSC marker and lack the negative MSC markers. 
The capacity of TM-DC to differentiate into mesenchymal lineages 
of adipocytes, chondroblasts and osteoblasts, is indicative of their 
multipotency, another defining characteristic of MSC. Genomic 
characterization showed the TM-DC to have gene expression pat-
terns similar to MSC derived from other tissues. These cells may 
have the potential to help replace lost or dysfunctional cells in the 
TM tissue associated with POAG.

Poster Board Number: F-1009

BMI1 AS A MODULATOR OF THE REGENERATIVE 
POTENTIAL OF MÜLLER CELLS IN THE RD1 MOUSE 
RETINA
Schouwey, Karine1, Van Lohuizen, Maarten2, Arsenijevic, Yvan1

1Unit of Gene Therapy and Stem Cell Biology, Jules-Gonin Eye Hospital, 
Lausanne, Switzerland, 2Division of Molecular Genetics, Netherlands Cancer 
Institute and The Centre of Biomedical Genetics, Amsterdam, Netherlands

In lower vertebrates, Müller glia respond to retinal injury through 
dedifferentiation and regeneration of all major retinal cell types, in-
cluding photoreceptors. In mammals, Müller cells retain some neu-
ronal stem cell properties but fail to replace dead photoreceptors in 
the injured retina. In the Rd1 mouse model of retinitis pigmentosa, 
a mutation in the Pde6ß gene leads to a rapid retinal degeneration, 
inducing the activation of Müller cells (reactive gliosis) in which the 
neurogenic factor Pax6 is upregulated. During brain development, 
the neurogenic fate of progenitor cells is repressed by polycomb 
group (PcG) complex, thus inducing the transition to the astrogenic 
phase. The present study evaluates the role of Bmi1, a PcG protein, 
as a potent regulator of Müller cell-dependent regeneration.  In 
Rd1 mice, only a single layer of photoreceptor nuclei is still present 
at P20. In the age-matched Rd1;Bmi1-/- retina, the thickness of the 
photoreceptor layer (ONL) corresponds to 75% of the wild-type 
ONL thickness. Since a similar level of TUNEL staining was detected 
in Rd1 and Rd1;Bmi1-/- photoreceptors at the onset of retinal 
degeneration at P12, the loss of Bmi1 may participate to a process 
that overcomes the initial loss of photoreceptors. We demonstrate 
here that Bmi1 loss in the Rd1 retina enhances the activation of 
Müller glia by downregulating p27Kip1, that these cells migrate to 
the ONL, and that several cells express the retinal progenitor mark-
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er Pax6 at the inner part of the ONL. These events are also initiated, 
but to a lesser extent, in the Rd1 retina. At P12, EdU incorporation 
assays show proliferating cells with atypical elongated nuclei at the 
inner border of the Rd1;Bmi1-/- ONL. Using the GFAP-Cre mouse 
(JAX), we are currently establishing lineage tracing experiments 
targeting Müller cells to determine the implication of this cell 
population in the maintenance of the Rd1;Bmi1-/- ONL thickness, 
and whether downregulation of Bmi1 may enhance their regenera-
tive potential.  In conclusion, our results show that the loss of Bmi1 
efficiently reduces retinal degeneration in Rd1 mice and suggest 
that Bmi1 may act as a blockade to the regeneration of retinal cells 
by Müller glia in mammals.

Poster Board Number: F-1010

GENETIC DIFFERENCE IN THE PROLIFERATION OF 
MULLER GLIA AFTER RETINAL DAMAGE IN ADULT 
MOUSE
Suga, Akiko1, Sadamoto, Kazuyo2, Fujii, Momo1, Takahashi, Masayo1

1laboratory for retinal regeneration, RIKEN CDB, Kobe, Japan, 2Kyoto Prefectural 
University of Medicine, Kyoto, Japan

Unlike the neural stem cell niche in the brain, neurogenesis is not 
normally detected in adult mammalian retina. On the other hand, 
when retinal neurons are damaged, retinal Muller glia turns into 
proliferative state and can differentiate into several types of retinal 
neurons in zebrafish, chick, and mammals. Compared to zebrafish, 
mammals have smaller numberof proliferative Muller glia after 
retinal damage, and limited types of retinal neurons are regener-
ated. Recent studies have shown that the addition of growth 
factors after retinal damage increased the proliferative Muller glia 
in mammalian retina. However, the addition of these factors alone 
did not cause Muller glia to proliferate in the intact retina, sug-
gesting that other signals from degenerative environment are also 
important for the Muller glia to shift from quiescent to proliferative 
state. In order to access this point, we focused on the difference 
in proliferative potential of Muller glia, as well as in the changes of 
gene expression pattern during retinal degeneration between B6 
and 129 mouse strains. After retinal damage, Muller glia expressed 
retinal progenitor markers in both mouse strains, but Ki67-positive 
proliferative Muller glia was detected only in the 129. To find the 
molecular mechanisms that contributed to this difference, we com-
pared the retinal gene expression after damage between B6 and 
129. We found several genes that were differentially expressed in 
129 and B6 retina only after retinal damage. Among them, Hmga2, 
a chromatin-remodeling factor that is highly expressed in young 
neural stem cells, was highly expressed in 129. We also found that 
interferon-initiated genes were relatively high in 129 after retinal 
damage, and activation of innate immune system enhanced the 
proliferation of Muller glia. Our findings imply that in response 
to the retinal damage, some intrinsic signal including the innate 
immune system in surrounding cells may trigger the Muller glia to 
enter into cell cycle in the adult mouse retina.

Poster Board Number: F-1011

INCREASING RAT STEM CELL POPULATIONS IN 
CORNEA BY DRUG TREATMENT
Stegeman, Sarah, Chisum, Michael, Davies, Michael, Pita, Mario, 
Sugaya, Kiminobu
Burnett School of Biomedical Sciences, University of Central Florida, Orlando, 
FL, USA

The cornea, a highly organized mass of proteins and tissue 
comprised of 5 layers: the epithelium, Bowman’s layer, substantia 
propria (stroma), Descemet’s Membrane, and the endothelium.The 

epithelium acts as a dynamic protective barrier from fluid, bacteria 
and other dangerous materials, and consists of squamous cells, 
suprabasal and inner columnar basal cells. Minor injuries to the eye 
can be repaired as limbal epithelial stem cells (LESCs), residing in 
the basal layer of the epithelium, divide asymmetrically across the 
basal layer of the epithelium as fully differentiated squamous cells 
are shed from the outer cornea. In some cases, such as extreme 
injuries involving chemicals or deep scratches, or diseases like 
Fuchs’ Dystrophy or Keratoconus, naturally occurring epithelial 
replacement may not be enough, resulting in deterioration and 
visual impairment. Current treatments for these types of serious 
conditions involve corneal or stem cell transplantation. Corneal 
transplantations are fairly common, and have been known to be 
very successful in some cases; however, immune rejection occurs 
in about 20% of procedures. Stem cell transplantation procedures 
overcome this pitfall by using the patient’s own corneal tissue from 
the non-effected eye, thus eliminating the chance for tissue graft 
rejection. Nonetheless, this type of procedure is limited in its use 
since some diseases or injuries may effect both eyes. Additionally, 
there are always risk factors associated with any invasive procedure. 
In order to overcome these difficulties, a non-invasive, small mo-
lecular pharmaceutical compound was developed. In our previous 
studies, this compound increased endogenous adult stem cells. In 
the current study, we formulated this compound into an eye drop, 
which was applied to the eyes of rats. The animals received BrdU 
(100mg/kg, i.p.) at the same time of treatment for detection of 
proliferating cells. The animals were sacrificed 2 weeks after treat-
ment and the eyes were extracted. Serial saggital sections were 
made for immunohistochemical analysis for BrdU, and nuclei were 
counter stained with DAPI. The population of cells having BrdU 
positive nuclei were dose dependently increased by the treatment. 
These results suggest that the application of eye drops containing 
our compound increased proliferation of the endogenous corneal 
stem cell population, indicating the potential of this compound as 
a future regenerative therapy pharmaceutical for ocular disorders.

Poster Board Number: F-1012

CYTOCOMPATIBILITY OF COLLAGEN SCAFFOLD 
FOR RETINAL PIGMENT EPITHELIAL CELLS In 
vItro
Xiang, Ping1, Huang, Na1, Xing, Dong-Jun1, Dai, Jian-Wu2, Jin, Zi-
Bing1

1Laboratory for Stem Cells & Retinal Regeneration,Wenzhou Medical College, 
wenzhou, China, 2Key Laboratory of Molecular Developmental Biology, Institute 
of Genetics and Developmental Biology, Chinese Academy of Sciences, Beijing, 
China

PURPOSE: Disease in retinal pigment epithelium (RPE) is a lead-
ing cause of human blindness, for which RPE cell replacement is 
a promising approach. This study is aimed to generate a RPE cell 
sheet on a biomaterial scaffold as a new transplant source.  METH-
ODS: RPE cells (ARPE-19) and “human iPS cell”derived RPE cells were 
seeded on a 100μm-thickness collagen membrane at a density of 
10,000 cell/cm2.MTT assay was carried out to test the growth and 
viability of RPE cells on the scaffold. RT-PCR was used to check the 
gene expression of the RPE cells. Scanning electron microscope 
(SEM) and immunocytochemistry were performed to test the cell 
morphology,function and proliferation.  RESULTS: RPE cells prolifer-
ated well in vitro. The cell number increased with the culture time 
on collagen scaffold as well as tissue culture plate (TCP). However, 
the rate of cell growth on scaffold was higher than that on TCP (p 
< 0.05). RT-PCR confirmed the specific expression of RPE65 and 
MERTK genes. Immunocytochemisty results showed expression of 
tight junction marker ZO-1 and E-cadherin. SEM displayed RPE cell 
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characteristics.  CONCLUSIONS: RPE cells grew and proliferated well 
on the collagen scaffold and maintained cell biological characteris-
tics after a long-term culture on the collagen scaffold. In conclusion, 
the RPE cell sheet on the collagen membrane showed us a good 
cytocompatibility in vitro and would be a new approach of RPE cell 
transplantation.

Poster Board Number: F-1013

AN ANALYSIS OF THE MECHANISMS OF 
PHOTORECEPTOR CELL DEGRADATION IN A 
RETINITIS PIGMENTOSA PATIENT USING IPS CELLS
Yoshida, Tetsu1, Ozawa, Yoko1, Hirabayashi, Yuka2, Suzuki, 
Keiichiro2, Mitani, Kohnosuke2, Kobayashi, Tetsuro1, Ohyama, 
Manabu1, Amagai, Masayuki1, Okada, Yohei1, Akamatsu, Wado1, 
Tsubota, Kazuo1, Shimmura, Shigeto1, Okano, Hideyuki1

1Keio University, Tokyo, Japan, 2Saitama Medical University, Saitama, Japan

It is very useful to analyze mechanisms of neurodegenerative dis-
eases using iPS cells established from patients. Comparisons of the 
iPS cells established from the patients, who have mutations in the 
identical gene, have given us lots of knowledge. In the ophthalmol-
ogy field, an analysis of a disease called retinitis pigmentosa (RP), in 
which rod cells in retina are gradually degenerated, using iPS cell 
has been reported. Some lines of iPS cells were established from 
the patients with mutations in different alleles and it was probed 
that they had different characters, such as sensitivity to the drugs. 
However, it cannot be denied that the difference between the iPS 
cell lines came from the other genetic background. Thus, we cor-
rected a mutation of iPS cells established from an RP patient, which 
was considered to be the course of the disease, and compared with 
those with no gene therapy. The gene therapy was performed by 
knocking-in the wild type gene into the mutant allele. It is known 
that the rate of knocking-in a gene into human ES/iPS cells is much 
less than into mouse ES/iPS cells. So, we introduced a targeting 
vector using helper-dependent adenovirus, a recent technology for 
gene introduction with higher rate, and got gene treated iPS cells. 
Now, we are analyzing original and gene treated iPS cells from an 
RP patient, and trying to find a new therapy for RP by using these 
cells.

Poster Board Number: F-1014

DIFFERENTIATION OF INDUCED PLURIPOTENT 
STEM CELL-DERIVED NEURAL CREST CELLS INTO 
CORNEAL KERATOCYTES In vIvo
Yoshida, Satoru1, Miyashita, Hideyuki1, Ohta, Shigeki2, Yasuda, 
Miyuki1, Inagaki, Emi1, Tsubota, Kazuo1, Okano, Hideyuki3, 
Shimmura, Shigeto1

1Department of Ophthalmology, Keio Univ School of Medicine, Tokyo, Japan, 
2Division of Cellular Signaling, Institute for Advanced Medical Research, Keio 
Univ School of Medicine, Tokyo, Japan, 3Department of Physiology, Keio Univ 
School of Medicine, Tokyo, Japan

The usual procedure for treating corneal stromal disorders such 
as Avellino corneal dystrophy is transplantation of donor cor-
neas. However, regenerative medicine using donor-derived cells 
and tissues, or ES cells include problems such as immunological 
rejection or ethical objection. Application of induced pluripotent 
stem cells (IPSCs) to regenerative medicine is expected to bypass 
these problems. Corneal stromal cells, or keratocytes, originate 
from cranial neural crest cells. In addition, we previously isolated 
Cornea-derived Precursors (COPs), which have characteristics of 
multipotent neural crest-derived stem cells, from the mouse cor-
neal stroma. On the basis of these findings, we first tried differentia-
tion of human IPSCs into neural crest cells (NCCs), to apply IPS cells 

to corneal stromal disorders. For efficient differentiation of IPSCs 
into NCCs, we examined modification of NSB method (Lee et al, 
2010). By induction with modified-NSB method, over 30% of cells 
were isolated as NCCs using FACS. A problem to apply regenerative 
medicine to the corneal stroma lies in the difficulty of reconstruct-
ing the 3 dimensional corneal stroma. Therefore, we next tried 
direct injection of IPSCs-derived NCCs (IPS-NCCs) into the stroma. 
The IPS-NCCs labeled with fluorescent dye PKH26 were injected 
into mouse corneal stroma and examined for differentiation into 
keratocytes. Four weeks after injection, engraftment of the injected 
cells was observed by confocal fluorescence microscopy. Phalloidin 
staining revealed dendritic morphology, which is one of the char-
acteristics of keratocytes. Furthermore, we found the expression of 
Keratocan, a corneal stroma specific keratan sulfate proteoglycan, 
in the engrafted cells. These results suggested that the IPS-NCCs is 
useful cell source for regenerative medicine of corneal stroma by 
cell transplantation.

Neural Cells
Poster Board Number: F-1015

ASTROCYTE-LIKE CELLS DERIVED FROM HUMAN 
ORAL MUCOSA STEM CELLS AMELIORATES A 
SCIATIC NERVE INJURY MODEL .
Ganz, Javier1, Ben Zur, Tali1, Arie, Ina2, Pitaru, Sandu2, Offen, Daniel1

1Neuroscience Laboratory, Tel Aviv University, Tel Aviv, Israel, 2School of Dental 
Medicine, Tel Aviv University, Tel Aviv, Israel

Background: Sciatic nerve injury is a common pathology resulting 
in degeneration of distal axons and muscle denervation. Previous 
studies showed that direct administration of neurotrophic factors 
(NTFs) or via-differentiated stem cells with NTF overproduction 
(astrocytes-like cells), preserved and protected damaged motor 
neuron in the injured sciatic nerve. Recently, a unique stem cell 
population was isolated from the neural crest-derived lamina 
propria of the adult human oral mucosa, named hOMSC. hOMSC 
express constitutively markers of embryonic (Oct4, Sox2, Nanog), 
mesenchymal (CD73, CD90, CD105) and neural (nestin, snail and 
p75) stem cells which can be differentiated into cell lineages of the 
three germ layers. These hOMSC properties open a wide spectrum 
of therapeutic interventions, in which harvesting complexities and 
the ethical implications associated with embryonic or fetal stem 
cells can be avoided. Moreover, small biopsies of 2mm2 obtained 
by non-invasive procedures is required in order to gain access to 
a fully potent stem cells reservoir. Our objective was to evaluate 
hOMSC capabilities of becoming NTF secreting cells in vitro and 
then assess differentiated cell transplantation effectiveness in 
improving a rat model of sciatic nerve injury.  Results: As a novel ap-
proach, we successfully converted hOMSC into astrocyte-like cells 
which effectively produce and secret NTFs. The obtained cells show 
typical astrocyte morphology and express characteristic astrocyte 
markers such as GFAP, S100β and the glutamate transporter GLT-1 
(EAAT2). Moreover, these cells expressed GDNF, IGF-1 and high lev-
els of BDNF and VEGF. Affected rats were transplanted with hOMSC-
derived NTF secreting cells into the lesion site and motor behavior 
was assessed. Notably, rats injected with hOMSC-NTF showed 
improved motor function in contrast to saline or undifferentiated 
cells treated rats. This motor improvement can be significantly seen 
during the acute phase of recovery, following nerve crush and cell 
transplantation.  Conclusions: Our findings show for the first time 
that astrocyte-like cells with enhanced NTF production can be suc-
cessfully obtained through hOMSC differentiation. Moreover, these 
cells alleviate motor dysfunctions associated with acute phase re-
covery of sciatic nerve injury. Considering the many advantages of 
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using oral mucosa stem cells and the results showed here, hOMSC 
emerge as a novel stem cell population for the autologous treat-
ment of peripheral nerve injuries.

Poster Board Number: F-1016

STEM CELLS ISOLATED FROM HUMAN 
ORAL MUCOSA: A NOVEL TREATMENT FOR 
PARKINSON’S DISEASE
Ganz, Javier1, Ben Zur, Tali1, Barhum, Yael1, Arie, Ina2, Pitaru, Sandu2, 
Offen, Daniel1

1Neuroscience Laboratory, Tel Aviv University, Tel Aviv, Israel, 2School of Dental 
Medicine, Tel Aviv University, Tel Aviv, Israel

Background: The oral mucosa possesses a high regenerative 
capacity regardless of the individual’s age. Recently it was reported 
by our research group, a novel and unique stem cell population 
isolated from the neural crest-derived lamina propria of the adult 
human oral mucosa, named hOMSC. These cells express constitu-
tively markers of embryonic (Oct4, Sox2, Nanog), mesenchymal 
(CD73, CD90, CD105) and neural (nestin, snail and p75) stem cells 
and differentiate into cell lineages of the three germ layers. These 
hOMSC properties open a wide spectrum of therapeutic interven-
tions, in which harvesting complexities and the ethical implica-
tions associated with embryonic or fetal stem cells can be avoided. 
Moreover, small biopsies of 2mm2 obtained by non-invasive 
procedures is required in order to gain access to a fully potent stem 
cells reservoir. In this work we describe the potential application 
of an autologous cell replacement therapy for Parkinson’s disease 
(PD). In this sense, we assessed the propensity of hOMSC to dif-
ferentiate into dopaminergic (DA) neurons in vitro and evaluated 
the functional outcome of transplanted hOMSC derived-DA-like 
neurons, using the 6-OHDA PD rat model.   Results: We demon-
strated that hOMSC constitutively express not only a repertoire of 
neuronal genes but specific dopaminergic neurons markers such 
as tyrosine hydroxylase, Lmx1A and Nurr1. Exposure of hOMSC to a 
dopaminergic differentiation medium, induced a strong neuronal-
like morphology in the vast majority of the cells, accompanied by 
a downregulation of early stem cell markers and upregulation of 
dopaminergic developmental transcription factors Nurr1, Pitx3, 
FoxA2, Otx2 and Lmx1A. Following dopaminergic differentiation, 
a significant increase in the regulated dopamine secretion was 
observed by HPLC. Finally, transplantation of DA-induced cells into 
the striatum of hemi-Parkinsonian rats, resulted in improvement of 
their behavioral deficits, as determined by apomorphine-induced 
rotational behavior.  Conclusions: In this work we show for the first 
time the excellent propensity of hOMSC to differentiate into func-
tional DA neurons in vitro, and to provide symptomatic relief in a PD 
rat model. Considering the many advantages of using oral mucosa 
stem cells and the promising results obtained here, hOMSC emerge 
as a novel stem cell population for autologous cell replacement 
therapy for Parkinson’s disease.

Poster Board Number: F-1017

NEURONAL DIFFERENTIATION OF MOUSE 
HIPPOCAMPAL NEURAL STEM CELLS IS 
ENHANCED BY ELECTROMAGNETIC FIELD 
STIMULATION
Grassi, Claudio1, Leone, Lucia1, Piacentini, Roberto1, Mezzogori, 
Daniele1, Barbati, Saviana1, Mastrodonato, Alessia1, Zaffina, 
Salvatore2, Podda, Maria V.1
1Institute of Human Physiology, Università Cattolica, Rome, Italy, 2IRCCS - 
Pediatric Hospital “Bambino Gesù”, Rome, Italy

We recently reported that exposure of C57/BL6 mice to extremely 
low-frequency (50 Hz) electromagnetic fields (ELFEFs) stimulates 
adult hippocampal neurogenesis. The enhanced proliferation of 
neural stem/precursor cells (NSCs) residing in the subgranular zone 
of the dentate gyrus was associated with their increased neuronal 
differentiation followed by migration and functional integration 
of newborn neurons within the granular cell layer. To gain further 
insights into the ELFEFs’ effects on hippocampal neurogenesis 
and identify the underlying molecular mechanisms we extended 
our studies to an in vitro model of NSCs isolated from the hip-
pocampus of newborn C57/BL6 mice (P0).  Undifferentiated NSCs 
were cultured in NeurobasalA/B27 medium containing the growth 
factors FGFb, EGF and PDGFbb. Under these culture conditions 
all NSCs exhibited immunoreactivity for nestin and they actively 
proliferated forming neurospheres. The NSC differentiation was 
induced by culturing cells dissociated from neurospheres in a me-
dium in which FGFb, EGF and PDGFbb was replaced with 1% fetal 
calf serum. Our studies were carried out on undifferentiated NSCs 
(referred to as D0) and after 1-10 days’ culture in the differentiation 
medium (time-points D1 to D10).  At D0, 6-hour exposure to ELFEFs 
(50 Hz, 1 mT) significantly increased the proliferation of undif-
ferentiated NSCs that was assessed by 5-bromo-2’-deoxyuridine 
(BrdU) incorporation. The percentage of BrdU-positive NSCs raised 
from 37±4 to 57±2% of total cells (P<0.005). The neuronal differ-
entiation of NSCs was similarly enhanced by ELFEFs that increased 
the percentage of NSCs immunoreactive for the neuronal marker 
MAP-2 from 17±1% to 27±3% (P<0.001) at D6, and from 23±3% to 
33±3% at D10 (P<0.05). When cells were cultured in the presence of 
the L-type voltage-gated Ca2+ (Cav1) channel blocker nifedipine (5 
μM), the neuronal differentiation of NSCs was significantly lowered 
(P<0.001). Indeed, the percentages of MAP-2-positive cells were 
only 11±2% at D6 and 16±1% at D10. The blockade of Cav1 chan-
nels also prevented the ELEFEF-induced increases in neuronal dif-
ferentiation that dropped from +60% to +1% at D6 and from +40% 
to +14% at D10.  Quantitative RT-PCR analysis of NSC extracts re-
vealed ELFEF-induced modulation in the transcription levels of the 
neuronal determination gene Mash1 and the anti-neuronal phe-
notype gene Hes1 at D0 (+20% and -17%, respectively vs. sham-
exposed NSCs). At D1, only the differentiation genes Neurogenin1 
and NeuroD1 were affected by ELFEF exposure. Indeed, their mRNA 
expression levels were increased by 28% and 48%, respectively, vs. 
sham-exposed NSCs. The ELFEF-induced enhancements of Neu-
rogenin1 and NeuroD1 mRNAs were prevented by the presence 
of 5 μM nifedipine in the culture medium of NSCs.  As a functional 
correlate of ELFEF-stimulated neurogenesis, C57/BL6 mice exposed 
to ELFEFs (7 h/day for 7 days) displayed memory enhancement as 
revealed by Morris water maze probe test performed 8 days after 
learning.  Collectively, our findings suggest that electromagnetic 
fields are a useful tool to stimulate adult hippocampal neurogen-
esis in vivo and increase the neuronal yield of NSC differentiation 
in vitro. These effects are due to the ELFEFs’ ability to modulate the 
expression of genes that are critical to NSC proliferation and dif-
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ferentiation and are, at least partly, dependent on intracellular Ca2+ 
signals generated by Cav1 channels.

Poster Board Number: F-1018

POSSIBLE ROLE OF IMPAIRED HIPPOCAMPAL 
NEUROGENESIS IN THE NEURODEGENERATION-
LIKE ALTERATIONS INDUCED BY HERPES SIMPLEX 
TYPE-1 (HSV-1) IN RODENTS
Grassi, Claudio1, Roberto, Piacentini1, Leone, Lucia1, Mezzogori, 
Daniele1, Ripoli, Cristian1, Li Puma, Domenica D.1, Marcocci, Maria 
E.2, Palamara, Anna T.2
1Institute of Human Physiology, Università Cattolica, Rome, Italy, 2Department 
of Public Health and Infectious Diseases, Sapienza University of Rome, Rome, 
Italy

Several lines of evidence suggest that altered neurogenesis may 
contribute to the pathogenesis of neurodegenerative diseases. 
Recent studies from our and other groups suggested that chronic 
HSV-1 infection spreading to the central nervous system is a risk 
factor for Alzheimer’s diseases. In particular, we found that HSV-1 
increased the neuronal excitability of rat cortical neurons thus 
triggering Ca2+-mediated phosphorylation of amyloid precursor 
protein (APP) and its processing. As a consequence, HSV-1 caused 
intracellular and extracellular accumulation of amyloid-β protein 
(Aβ) and other APP fragments (APPFs) with documented neuro-
toxic activity. In the present study we investigated the effects of 
both HSV-1 and the HSV-1-induced products of APP processing 
on neural stem cells (NSCs) isolated from the hippocampus of 
newborn (P0) C57BL/6 mice. Undifferentiated (nestin-positive) 
NSCs were cultured in NeurobasalA/B27 medium containing the 
growth factors FGFb, EGF and PDGFbb. The NSC differentiation 
was obtained by culturing cells dissociated from neurospheres 
in a medium in which the growth factors was replaced with 1% 
fetal calf serum. NSCs were studied under proliferating condi-
tions (referred to as time point D0) and after 1-10 days’ culture in 
the differentiation medium (referred to as time-points D1-D10). 
Under the latter experimental conditions, the percentages of cells 
displaying immunoreactivity for the neuronal marker MAP-2 were 
11±1% of total cells at D3, 17±1% at D6 and 23±3% at D10.  NSCs 
were infected with HSV-1 (0.5 MOI) immediately before starting the 
differentiation protocol. At D3, virtually all NSCs were infected, as 
documented by their immunoreactivity for HSV-1, and the vast ma-
jority of HSV-1-positive NSCs also exhibited intracellular accumula-
tion of Aβ42, that was only weakly labelled in few mock-infected 
cells. Incidentally, this finding also documented that the enzymes 
required for APP cleavage, i.e., β- and γ-secretases are fully active in 
early phases of NSC differentiation. To determine the impact of the 
HSV-1-induced Aβ42 accumulation on NSC biology we tested the 
effects of this protein on both undifferentiated and differentiating 
cells. Proliferation of undifferentiated NSCs (D0), investigated by 
5-bromo-2’-deoxyuridine incorporation, was significantly inhibited 
by 24-h treatment with 200 nM Aβ42 (-24%; P<0.05). The same 
treatment also reduced the percentage of MAP-2-positive cells at 
D3 (-27%; P<0.05) and the mean numbers of viable cells within 
microscopic fields (-44% of control NSCs; P<0.01). Finally, the condi-
tioned medium of HSV-1-infected SH-SY5Y human neuroblastoma 
cells containing Aβ42 and other APPFs exerted a powerful toxic 
effect on NSCs (> 90% cell death at D3).  In conclusion, our findings 
suggest that in hippocampal NSCs HSV-1 causes intracellular ac-
cumulation of Aβ42 that significantly reduces viability, proliferation 
and differentiation of NSCs toward the neuronal phenotype. These 
data allow us to hypothesize that impaired hippocampal neuro-
genesis contributes with the previously documented functional 
and molecular alterations induced by HSV-1 in the brain to produce 

neuropathological conditions that are reminiscent of neurodegen-
erative diseases.

Poster Board Number: F-1019

SMALL MOLECULE SCREENING OF NEURAL 
DIFFERENTIATION OF HUMAN EMBRYONIC STEM 
CELLS
Khaira, Simer K ., Balachandran, Anu, Scott, Heather A., Schmidt, Uli
Research, Genea, Sydney, Australia

Human embryonic stem cells (hESCs) are a promising source of 
cells for regenerative medicine, as well as a tool for toxicity and 
drug development. These endeavours require pure populations 
of disease relevant cell types. Therefore, it is crucial to the field to 
develop efficient and reproducible differentiation protocols. Here, 
we demonstrate how medium-throughput screening with a suite 
of small molecules and growth factors can be utilized to produce 
a single step differentiation protocol. preliminary study of 27 
compounds/growth factors in combinations of two, utilizing poly- 
L-lysine/fibronectin and Collagen I as extracellular matricies, and 
immunocytochemical markers, O1, O4, Nestin, Engrailed1, Lmx1a 
and others identified several conditions of interest. Most notably 
a five day differentiation protocol to produce a high yield of oligo-
dendrocytes, as shown by the expression of O1/O4, was discovered. 
This could have a profound affect as a cell replacement model for 
oligodendrocyte affected diseases.

Poster Board Number: F-1020

GENERATION OF GAD65 NEURONS FROM DISEASE 
AFFECTED HUMAN EMBRYONIC STEM CELLS FOR 
HIGH-THROUGHPUT SCREENING
Khaira, Simer K ., Scott, Heather A., Schmidt, Uli
Research, Genea, Sydney, Australia

Disease affected human embryonic stem cells (hESCs) can be a 
source of differentiated cells for advancing Huntington’s disease pa-
thology and for the identification and characterisation of potential 
therapeutics. We demonstrate the ability to reliably supply mixed 
populations of neurons, astrocytes, and oligodendrocytes from 
normal and pre-implantation genetic diagnosis (PGD) derived dis-
ease affected embryonic stem cell lines. Routine testing of neural 
markers show that hESCs are efficiently differentiated to neural cell 
types by a two-step differentiation protocol utilizing a suite of Ge-
nea Neural Media; cells were >60% MAP2+, 5% GFAP+, and >30% 
oligodendrocytes. In addition, neurons were >70% GAD65/67+, 
suggesting this method is an efficient source of GABAergic neurons 
for cell replacement or Huntington’s disease related drug develop-
ment studies. This is reproducible in multiple Huntington’s disease 
affected stem cell lines. We possess a number of other PGD derived 
stem cell lines with neurological disorders. This includes our disease 
affected stem cell line from an Incontinentia Pigmenti affected 
embryo which may improve understanding of the role GABAergic 
neurons play in this disease. We have also shown that neurodiffer-
entiated DIV30+ cells can be shipped live (on heat packs) in 96-well 
plates, or frozen. This allows a reliable supply of neurodifferentiated 
cells to be available worldwide for cell-based high-throughput drug 
screening, as well as for future clinical applications.
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MODELLING GENE-ENVIRONMENT INTERACTION 
IN FETAL NEUROGENESIS AND SCHIZOPHRENIA: 
EFFECT OF DISC1 AND TNF-α ON HUMAN NEURAL 
PROGENITOR CELLS
Kobayashi, Nao R .1, Li, Eugene W.2, Skafidas, Stan1, Crook, Jeremy 
M.1
1Stem Cells and Disease Models Laboratory, Centre for Neural Engineering, 
Melbourne, Australia, 2Stem Cell Medicine, O’Brien Institute, Melbourne, 
Australia

Gene-environmental interactions (GEI) are implicated in the patho-
genesis of psychiatric disorders such as schizophrenia (SZ). Disrupt-
ed-in-Schizophrenia1 (DISC1) has been identified as a promising 
susceptibility gene, while prenatal exposure to pro-inflammatory 
cytokines (including tumour necrosis factor-alpha; TNF-α) has been 
implicated as an environmental risk factor for SZ. Purpose: This 
study aimed to generate an in vitro model of GEI using previously 
established human neural progenitor cells (hNPCs). Specifically, the 
effects of DISC1 loss-of-function (LOF) and TNF-α on hNPC biology 
were studied by investigating cell cycle and survival. Methods: Gen-
eration of DISC1 transgenic hNPCs has previously been reported. 
DISC1 transgenic or wild-type hNPCs were treated with vehicle or 
50ng/ml TNF-α (TNF50). At day 7, gene expression was analysed by 
qPCR and hNPC counts were performed by trypan blue exclusion 
method. At days 3, 5 and 7, immunocytochemistry was performed 
for Ki-67 or active caspase-3. Immunofluorescent images were 
quantitated using Image J. Results: TNF50 increased the expression 
of TNF-α and its receptors and reduced hNPC numbers. Moreover, 
there was an apparent combined effect of TNF50 and DISC1 LOF 
on reduced hNPC number. Immunocytochemistry revealed that 
TNF50 had a predominant effect on cell cycle with a marked reduc-
tion in total Ki67 staining corresponding to G2/M phase hNPCs, 
and increased numbers of apoptotic hNPCs with active caspase-3 
expression. Interestingly, DISC1 LOF potentiates TNF50 induced 
increase in numbers of active caspase-3 positive hNPCs. Further 
studies are underway to determin molecular signalling events 
leading to cell death. Conclusion: DISC1 LOF augments the effect of 
TNF-α on molecular and morphological indicators of programmed 
cell death. Our in vitro modelling demonstrates the interaction 
between a genetic risk factor and exogenous stressor on hNPC biol-
ogy relevant to human neurodevelopment and neuropsychiatric 
diseases including SZ.

Poster Board Number: F-1022

PRE-DIFFERENTIATION OF SUBVENTRICULAR 
ZONE DERIVED HUMAN NEURAL PROGENITOR 
CELLS ENHANCES NEURONAL REPOPULATION 
FOLLOWING TRANSPLANTATION WITHIN THE 
STROKE DAMAGED BRAIN
Abeysinghe, Hima1, Malakooti, Nakisa1, Crook, Jeremy2, Roulston, 
Carli1, Kobayashi, Nao2

1Surgery, O’Brien Institute, Melbourne, Australia, 2Center for Neural Engineering, 
Melbourne, Australia

There is a compelling need to develop effective treatment strate-
gies for patients affected by stroke. The use of stem cell based 
therapies to promote brain repair may offer new hope for improv-
ing patient recovery after stroke. To this end, we have isolated and 
characterized human neural progenitor cells (hNPCs) derived from 
subventricular zone (SVZ) that can be differentiated into neural 
cells including GABAergic neurons. Purpose: To investigate the 
effect (histological and behavioural outcomes) of undifferenti-

ated and pre-differentiated SVZ-hNPC transplants into the rat 
brain 7 days post-stroke. Methods: The middle cerebral artery 
was constricted by endothelin-1 (ET-1) in conscious rats; group 1 
receiving undifferentiated SVZ-hNPCs, group 2 receiving pre-
differentiated SVZ-hNPCs and group 3 receiving vehicle with media 
alone. Neurological outcome was assessed by neurological deficit 
score, sticky label test, and cylinder test. 7 days after ET-1 stroke 
undifferentiated, pre-differentiated SVZ-hNPC’s or vehicle were 
stereotaxically injected into the rat brain at 8 predetermined sites 
to target both the striatum and cortex. Brains were harvested 28 
days post-transplant. SVZ-hNPC survival, proliferation and neu-
rite outgrowth were assessed using immunohistochemistry and 
confocal microscopy. Results: Neurological functional assessment 
revealed spontaneous recovery across all three treatment groups. 
Undifferentiated as well as pre-differentiated SVZ-hNPCs survived 
the grafting procedures and within the stroked affected brain. Im-
munohistochemical analysis revealed pre-differentiated SVZ-hNPCs 
maintained their neuronal phenotype post-transplant as evidenced 
by human nuclear antigen (hNA) colabeled with β-III-tubulin and 
GABA. Among the implanted undifferentiated SVZ-hNPCs, a small 
percentage was immunostained for hNA and β-III-tubulin while the 
majority of cells were double-positive for hNA and glial fibrillary 
acidic protein indicating differentiation into astrocytes. Conclu-
sion: Pre-differentiating SVZ-hNPCs into neuronal cells prior to 
transplantation results in a greater number of SVZ-hNPC-derived 
neuronal populations within the damaged region of the stroke 
affected brain. Our findings may shed a light in use of SVZ-hNPCs to 
promote restoration of the stroke affected brain.

Poster Board Number: F-1023

HUMAN PARTHENOGENETIC STEM CELL 
DERIVED A9 DOPAMINERGIC NEURONS TO TREAT 
PARKINSON’S DISEASE
Garitaonandia, Ibon1, Ostrowska, Alina1, Gonzalez, Rodolfo1, 
Abramihina, Tatiana1, Zogovic-Kapsalis, Tatjana1, Noskov, 
Alexander1, Wambua, Gerald K.1, Mueller, Albrecht M.2, Sanchez-
Pernaute, Rosario1, Semechkin, Ruslan1

1International Stem Cell Corporation, Carlsbad, CA, USA, 2Wuerzburg University, 
Wuerzburg, Germany

Human parthenogenetic stem cells (hpSCs) have recently been 
proposed as an alternative source for cell replacement therapies. 
hpSC’s main advantage over other pluripotent stem cells is the 
homozygosity at the HLA loci, which significantly reduces immu-
nogenicity and simplifies immune matching in clinical applications. 
Another important advantage of hpSCs, is that their derivation 
does not involve the destruction of a viable human embryo. hpSCs 
are derived from unfertilized oocytes that have been chemically 
activated to develop into a parthenogenetic blastocyst. hpSC 
lines are isolated from the inner cell mass of the parthenogenetic 
blastocyst. hpSCs behave similarly to human embryonic stem cells 
(hESC) in proliferative and multilineage differentiation potential. 
The parthenogenetic derived neural stem cells (NSCs) express early 
progenitor markers, such as Nestin, Sox1, Sox2, Musashi-1, Pax6 and 
have the capacity to differentiate into various neuronal subtypes. 
The aim of this study is to derive a stable population of A9 dopami-
nergic neurons from hpSCs and further establish in vitro and in vivo 
functionality. Using immunocytochemistry and RT-PCR, we found 
that the differentiated parthenogenetic derived neurons exhibit a 
midbrain phenotype and express such markers as TH, GIRK2, PITX3, 
NURR1, LMXA1, EN1 and do not express CALB. Using HPLC and 
ELISA, we monitored the neurons production of Dopamine. We 
determined that hpSC derived dopaminergic neurons are capable 
of firing action potentials by whole cell electrophysiology. We also 
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show that hpSC derived neuronal cells are capable of surviving in 
vivo. We have begun in vivo functionality studies of parthenogenet-
ic derived A9 dopaminergic neurons in Parkinsonian rat models. We 
are currently conducting behavioral tests such as the cylinder test 
and amphetamine and apomorphin induced rotations. Our Initial 
studies indicate that hpSC derived A9 dopaminergic neurons can 
be an excellent source of neurons for the treatment of Parkinson’s 
disease.

Poster Board Number: F-1024

INVESTIGATIONS INTO THE TREATMENT OF 
STROKE WITH HUMAN PARTHENOGENETIC STEM 
CELL DERIVED NEURAL PRECURSORS USING 
VARIOUS DISEASE MODELS
Garitaonandia, Ibon, Ostrowska, Alina, Abramihina, Tatiana, 
Zogovic-Kapsalis, Tatjana, Noskov, Alexander, Semechkin, Ruslan 
A .
International Stem Cell Corporation, Carlsbad, CA, USA

The chemical stimulation of unfertilized oocytes generates parthe-
nogenetic blastocysts from which human parthenogenetic stem 
cells (hpSCs) are derived. HpSCs have very similar properties to hu-
man embryonic stem cells (hESCs), they proliferate indefinitely and 
have multilineage differentiation capacity. However hpSCs do not 
raise the same ethical concerns as hESCs, because their generation 
does not involve the destruction of a viable human embryo. hpSCs 
also have a very important clinical advantage over hESCs that is 
they are homozygous at the HLA loci, which potentially reduces 
immunogenicity and simplifies immune matching when consider-
ing implantation. hpSC may also be useful for the generation of 
neural precursors for the treatment of Stroke. Using established 
protocols, the spontaneous differentiation of hpSC lines in neural 
induction media gave rise to neural rosettes which were mechani-
cally isolated and expanded to obtain neural precursor cells. These 
cells were maintained in medium containing bFGF and EGF and 
were extensively characterized by PCR, FACS, and immunocyto-
chemistry. Expression of markers such as PAX6, SOX1, NES, and 
MSI-1 confirmed the identity of the cells. These neural precursor 
cells are stable to passaging and cryopreservation and have been 
shown to have the ability to further differentiate in vitro into func-
tional neurons. Future work will focus on the application of hpSC 
derived neural precursors with in vivo models of Stroke, such as the 
acute arterial occlusion model. hpSC could potentially represent an 
important and immunologically superior source of neural precursor 
cells for cell therapy of Stroke.

Poster Board Number: F-1025

NEURAL GENE EXPRESSION AND MIRNA 
PROFILING IN HUMAN NEURAL STEM CELLS 
(HNSCS) FOLLOWING DIFFERENTIATION ON A 
THREE DIMENSIONAL SCAFFOLD
Stevanato, Lara, Sinden, John D.
ReNeuron Limited, Guildford, United Kingdom

Much attention is being devoted to the potential uses of stem 
cells in human biology and medicine. However, our understanding 
of how to control and exploit their full developmental potential 
is currently limited. Conventionally in vitro hNSC differentiation 
is conducted on two dimensional (2D) substrates, which is far 
removed from the environment which cells experience in living 
tissues. In vivo cells are in a three dimensional (3D) structure that 
is optimal for their growth and function. The CTX0E03 cell line is a 
hNSC line manufactured to Good Manufacture Procedure (GMP) 

and currently in a Phase I clinical trial for chronic stroke disability 
in Scotland. Here we have characterized the ability of CTX0E03 
hNSCs to differentiate on commercially available 3D scaffolds 
(Alvetex, amsbio, UK). Neurite growth was significantly enhanced 
when CTX0E03 cells were grown in a 3D environment (195.76 µm 
+/- 9.36) compared to traditional flat surfaces (59.33µm +/- 7.00), 
resulting in more mature neuronal and glial phenotypes. We per-
formed realtime PCR analysis to determine the expression patterns 
of neuronal (βIII tubulin, DARPP32, MAP2, and DCX), and glial (GFAP, 
S100, and GALC) genes. All these genes, with the exception of 
S100, were found to be significantly increased in 3D grown samples 
compared to standard 2D ones. Furthermore we investigated if 
microRNAs (miRNAs) could be involved in RNA control of stem cell 
behaviour on 3D. Using a Cell development and Differentiation 
miRNA PCR array (Sabiosciences, Qiagen, UK), we have identified a 
set of miRNAs that are significantly up- and down-regulated in 3D 
cultured CTX0E03, compared to 2D standard differentiation pro-
tocol. Significant change was defined as +/- 1.5 fold up and down 
regulation. Among the up-regulated miRNAs we found: hsa-let-7i, 
hsa-let-7c, hsa-let-7b, hsa-miR-125b, hsa-miRNA-9, has-miR-26a and 
has-miR-181a, known to prominently up-regulate neurogenesis. 
Among the down-regulated miRNAs we found hsa-miR-302, and 
has-miR-18a, (also down-regulated in an in vitro model of neuro-
genesis), has-miR-17, has-miR-20a (involved in monocytopoiesis), 
has-miR-23b (related with genes correlated with neurogenesis) and 
has-miR-21 (involved in stemness through regulation of self-renew-
al and pluripotency). HNSCs grown on a 3D tissue-like environment 
showed enhanced expression of neural/glial genes and regulation 
of miRNAs, demonstrating the validity of the hNSC 3D differentia-
tion assay for studying RNA/miRNA regulation in neural develop-
ment.

Poster Board Number: F-1026

NEURAL GENE EXPRESSION AND MIRNA 
PROFILING IN HUMAN NEURAL STEM CELLS 
(HNSC) FOLLOWING DIFFERENTIATION ON A 
THREE DIMENSIONAL SCAFFOLD
Stevanato, Lara, Sinden, John D.
Stem Cell Discovery, ReNeuron, Guilfdord, United Kingdom

Much attention is being devoted to the potential uses of stem 
cells in human biology and medicine. However, our understanding 
of how to control and exploit their full developmental potential 
is currently limited. Conventionally in vitro hNSC differentiation 
is conducted on two dimensional (2D) substrates, which is far 
removed from the environment which cells experience in living 
tissues. In vivo cells are in a three dimensional (3D) structure that 
is optimal for their growth and function.  The CTX0E03 cell line is 
a hNSC line manufactured to Good Manufacture Procedure (GMP) 
and currently in a Phase I clinical trial for chronic stroke disability in 
Scotland (UK). Here we have characterized the ability of CTX0E03 
hNSCs to differentiate on commercially available 3D scaffolds 
(Alvetex, amsbio, UK). Neurite growth was significantly enhanced 
when CTX0E03 cells were grown in a 3D environment (195.76 µm 
+/- 9.36) compared to traditional flat surfaces (59.33µm +/- 7.00), 
resulting in more mature neuronal and glial phenotypes. We per-
formed real-time PCR analysis to determine the expression patterns 
of neuronal (βIII tubulin, DARPP32, MAP2, and DCX), and glial (GFAP, 
S100, and GALC) genes. All these genes, with the exception of 
S100, were found to be significantly increased in 3D grown samples 
compared to standard 2D ones. Furthermore we investigate if 
microRNAs (miRNAs) could be involved in RNA control of stem cell 
behaviour on 3D. Using a Cell development and Differentiation 
miRNA PCR array (Sabiosciences, Qiagen, UK), we have identified 
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a set of miRNAs that are significantly up- and down-regulated in 
3D cultured CTX0E03, compared to 2D standard differentiation 
protocol. Significant change was defined as +/- 1.5 fold up and 
down regulation calculated according to the ΔΔct method. Among 
the up-regulated miRNAs we found: hsa-let-7i, hsa-let-7c, hsa-let-
7b, hsa-miR-125b, hsa-miRNA-9, has-miR-26a and has-miR-181a, 
known to prominently up-regulate neurogenesis. Among the 
down-regulated miRNAs we found hsa-miR-302, and has-miR-18a, 
(also down-regulated in an in vitro model of neurogenesis), has-
miR-17, has-miR-20a (involved in monocytopoiesis), has-miR-23b 
(related with genes correlated with neurogenesis) and has-miR-21 
(involved in stemness through regulation of self-renewal and plu-
ripotency).  HNSCs grown on a 3D tissue-like environment showed 
enhanced expression of neural/glial genes and regulation of 
miRNAs, demonstrating the validity of the hNSC 3D differentiation 
assay for studying RNA/miRNA regulation in neural development.

Poster Board Number: F-1027

INTRASTRIATAL HUMAN NEURAL STEM CELL 
TRANSPLANTATION ENHANCES NEUROGENESIS 
FROM ENDOGENOUS NEURAL STEM CELLS AND 
IMPROVES RECOVERY AFTER STROKE .
Mine, Yutaka1, Oki, Koichi2, Tatarishvilli, Jemal2, Monni, Emanuela2, 
Kokaia, Zaal2, Lindvall, Olle1

1Laboratory of Neurogenesis and Cell Therapy, Lund Univeristy, Lund, Sweden, 
2Laboratory of Neural Stem Cell Biology and Therapy, Lund Univeristy, Lund, 
Sweden

[Objective]Neurogenesis from endogenous neural stem cells (NSCs) 
and NSC transplantation have been suggested as novel approaches 
to reconstruct stroke-damaged neural circuitry. In rats, endogenous 
NSCs in subventricular zone (SVZ) produce new neurons migrat-
ing into striatum during several months after stroke but their 
long-term survival is poor. For maximum recovery, enhancement 
of endogenous neurogenesis should probably be combined with 
NSC transplantation. NSCs have beneficial effects not only through 
cell replacement but also by trophic actions, neuroprotection, and 
modulation of inflammation. Our preliminary data suggested that 
transplanted human NSCs might enhance endogenous neurogen-
esis in intact brain. The aim of this study was to analyze the interac-
tion between endogenous neurogenesis and human-derived NSC 
transplantation in stroke-damaged brain.  [Material and Methods]
T cell-deficient rats were subjected to unilateral 1-hour middle 
cerebral artery occlusion and human foetal NSCs or vehicle were 
transplanted into ipsilateral striatum 48 hours thereafter. Behav-
ioural function was assessed using stepping and cylinder tests 
every 3 weeks. Animals received BrdU injections for 2 weeks at 4 
weeks before termination, and were perfused 6 or 14 weeks after 
transplantation. Specimens were immunohistochemically assessed 
for endogenous  neurogenesis, graft survival and inflammation 
after stroke.  [Results] We observed higher numbers of Ki67+ prolif-
erating cells in the SVZ of the human NSC grafted group than in the 
vehicle group both at 6 and 14 weeks after transplantation. Also the 
numbers of Dcx+ migrating neuroblasts and BrdU+/Fox3 (NeuN) + 
newly formed mature neurons in the ischemic striatum were signifi-
cantly higher in the human NSC transplantation group compared 
to the vehicle group at both time points. Human NSC transplanta-
tion reduced the number of Iba1+/ED1+ macrophages in the isch-
emic striatum. Grafted human NSCs were observed in all rats, but 
the number and the morphology of the grafts varied in the group. 
Animals with human NSCs grafts showed functional recovery in 
stepping test at 6 weeks and thereafter, whereas vehicle-injected 
animals did not. In cylinder test, the NSC transplanted animals 
showed improved recovery of impaired forelimb use at 12 weeks.  

[Conclusion]Intrastriatal human NSC transplantation enhances the 
proliferation, migration and maturation of endogenous NSCs after 
stroke, and this effect is long-lasting. Transplantation of human 
NSCs also reduces striatal inflammation and ameliorates neuro-
logical deficits after stroke. Our findings indicate that human NSC 
transplantation promotes endogenous neurogenesis from SVZ and 
modulates inflammation and support the idea that combination of 
NSC transplantation and stimulation of endogenous neurogenesis 
may become of value for functional restoration after stroke.

Poster Board Number: F-1028

MUTUAL INTERACTION OF BIFUNCTIONAL 
MICRORNA-9/9* AND THE NOTCH SIGNALING 
PATHWAY IN HUMAN NEURAL STEM CELLS
Roese-Koerner, Beate K ., Borghese, Lodovica, Muertz, Laura, 
D’Araio, Sergio, Brüstle, Oliver
Institute of Reconstructive Neurobiology, University of Bonn, Bonn, Germany

MicroRNAs (miRNAs) are small non-coding RNA molecules that 
regulate gene expression at a post-transcriptional level. In the brain 
they are expressed in a temporally and spatially controlled manner 
and contribute to different aspects of nervous system develop-
ment. In particular, miRNAs have been shown to regulate neural 
stem cell differentiation. One of the best-studied miRNAs in the 
brain is the bifunctional miRNA-9/9*. It is known to modulate neu-
ral stem cell properties and is deregulated in several brain tumors. 
We assessed the impact of miR-9/9* on a homogeneous population 
of human embryonic stem cell-derived neuroepithelial-like stem 
cells recently derived in our lab (lt-NES). Our gain-of-function analy-
ses indicate that both miR-9 and miR-9* contribute to the shift of 
lt-NES cells from self-renewal to neuronal differentiation. Following 
up on previous data showing that Notch signaling is essential for 
lt-NES cell maintenance, we used Notch gain- and loss-of-function 
studies to explore potential interactions between this pathway 
and miR-9/9*. Here we show that Notch controls the expression 
of miR-9/9* at the transcriptional level. Using in silico promoter 
analyses we identified putative binding sites for RBPj, the transcrip-
tional partner of Notch intracellular domain (NICD), upstream of all 
three genomic miRNA-9/9* loci. Chromatin immunoprecipitation 
confirmed direct binding of NICD/RBPj to these genomic sites. 
Using target prediction analyses we further identified putative 
binding sites for miR-9 and miR-9* in the 3’-UTR of several members 
of the Notch signaling pathway, which we are currently validating. 
Our data point to the existence of a feedback interaction between 
bifunctional miRNA-9/9* and the Notch pathway, which may 
contribute to controlling the delicate balance between self-renewal 
and differentiation of human neural stem cells.

Poster Board Number: F-1029

PARKINSON’S DISEASE MODELING WITH PATIENT-
SPECIFIC INTEGRATION-FREE HUMAN INDUCED 
PLURIPOTENT STEM CELL LINES
Momcilovic, Olga, Swistowska, Anna Maria, Zeng, Xianmin
The Buck Institute for Research on Aging, Novato, CA, USA

The motor symptoms of Parkinson’s disease (PD) are mainly caused 
by the loss of midbrain dopaminergic neurons. The genetic studies 
in familial PD cases have identified mutations in several genes, 
including LRRK2, parkin, and α-synuclein. The advances in induced 
pluripotent stem cell (iPSC) technology enable the generation of 
iPSC lines from somatic cells of PD patients by reprogramming with 
defined factors. iPSC lines carrying PD-associated mutations can 
be differentiated into dopaminergic neurons and used for disease 
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modeling, testing of the effect of various molecules on dopami-
nergic neurons, and as a source of cells for the cell replacement 
therapy. An issue in using iPSC technology for potential therapy 
and disease modeling is that iPSC are typically produced by 
transduction of somatic cells with integrating viruses that carry re-
programming factors; thus, this technique raises a risk of transgene 
reactivation and insertional mutagenesis. We focus on developing 
integration-free patient-specific iPSCs and differentiating them into 
dopaminergic neurons. We have successfully reprogrammed CD34-
positive cells from healthy cord blood donors and skin fibroblasts 
from PD patients with LRRK2 and PARK2 mutations into iPSCs 
using two different non-integrating approaches. Generated iPSCs 
show human embryonic stem cell-like morphology and express 
pluripotency markers TRA1-60, NANOG, SOX2 and OCT4. We have 
characterized iPSCs derived from CD34-positive cells in greater 
detail and found that they have normal karyotypes, are vector-free, 
and can differentiate into all three germ layers. Importantly, we 
were able to derive neural stem cells (NSCs) from vector-free iPSCs 
and differentiate them into dopaminergic neurons, confirming the 
usefulness of this approach for generation of integration-free iPSCs, 
NSCs, and dopaminergic neurons. We are currently producing NSCs 
and dopmainergic neurons from PD patient-specific vector-free 
iPSCs, with a goal of using them for disease modeling and gene 
function studies.

Poster Board Number: F-1030

CONTRA-LATERALLY TRANSPLANTED HUMAN 
EMBRYONIC STEM CELL-DERIVED NEURAL 
PRECURSOR CELLS (ENSTEM-A) MIGRATE 
AND IMPROVE BRAIN FUNCTIONS IN STROKE-
DAMAGED RATS
Chang, Da-Jeong1, Oh, Seung-Hun1, Shin, Dong Ah1, Lee, Nayeon1, 
Choi, Chunggab1, Jeon, Iksoo1, Kwon, Jihye1, Kim, Daehong2, Song, 
Jihwan1

1CHA Stem Cell Institute, CHA University, Seoul, Korea, Republic of, 2Molecular 
Imaging & Therapy Branch, National Cancer Center, Ilsan, Korea, Republic of

Transplantation using neural precursor cells (NPCs) is known to be 
a promising approach to ameliorate behavioral deficits after stroke 
in a rodent model of middle cerebral artery occlusion (MCAo). 
Previous studies have shown that transplanted NPCs migrate 
toward infarct lesion, survive and differentiate into mature neurons 
to some extent. However, the spatio-temporal dynamics of NPC 
migration following transplantation into stroke animals have yet 
to be elucidated. In this study, we investigated the fates of human 
embryonic stem cell (hESC)-derived NPCs (ENStem-A) following 
transplantation into the contra-lateral side to the infarct region us-
ing 7.0T animal MRI for 8 weeks. T2 and T2*-weighted MRI analyses 
indicated that the migrating cells were clearly detectable at the 
infarct boundary zone by 1 week, and the intensity of MRI signals 
robustly increased within 4 weeks after transplantation. Afterwards, 
the signals were slightly increased or unchanged. At 8 weeks fol-
lowing transplantation, we carried out prussian blue staining and 
immunohistochemical staining using human-specific markers, and 
found that high percentages of transplanted cells migrated to the 
infarct boundary and they were mainly CXCR4-positive. We also 
observed that the migrating cells expressed markers for various 
stages of neural differentiation, including nestin, Tuj1, NeuN, TH, 
Darpp-32, SV38, indicating that the transplanted cells may partially 
contribute to the reconstruction of the damaged neural tissues af-
ter stroke. Interestingly, we found that the extent of gliosis (GFAP+ 
cells) or apoptosis (TUNEL+ cells) were significantly decreased in 
the cell transplanted group, suggesting positive roles of hESC-NPCs 

for reducing scar formation or cell death after stroke. No tumor 
was formed in this study. We also carried out various behavioral 
tests, including rotarod, stepping and mNSS tests, and found that 
the transplanted animals exhibited significant improvements in 
sensorimotor functions during 8 weeks following transplantation. 
Taken together, these results strongly suggest that hESC-NPCs have 
the capacity to migrate to the infarct region, form neural tissues 
efficiently, and contribute to the behavioral recovery. This work 
was supported by a grant of the Korea Healthcare technology R&D 
project, Ministry for Health, Welfare & Family Affairs, Republic of 
Korea (A111016).
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HUMAN NEURAL STEM CELL-MEDIATED 
TARGETING OF THERAPEUTIC NANOPARTICLES 
TO BRAIN TUMORS
Mooney, Rachael G .1, Weng, Yiming2, Tirughana, Revathiswari1, 
Garcia, Elizabeth1, Aramburo, Soraya1, Schnarr, Kenna1, Annala, 
Alexander1, Berlin, Jacob2, Aboody, Karen1

1Neurosciences, City of Hope, Duarte, CA, USA, 2Molecular Medicine, City of 
Hope, Duarte, CA, USA

There is a critical need for tumor-selective therapeutic delivery 
strategies when treating primary brain tumors and brain metasta-
ses. In pre-clinical models, tumor-tropic neural stem cells (NSCs) can 
overcome distribution obstacles associated with even advanced 
nanoparticle (NP)-mediated drug delivery: NSCs home to invasive 
tumor foci and avoid off-target spleen and liver deposition, NSCs 
penetrate into hypoxic tumor regions, and NSCs traverse the blood-
brain barrier (BBB) to access intracranial tumors. This property 
makes NSCs an exciting platform to improve the biodistribution 
of therapeutic nanoparticles used to treat brain malignancies. We 
previously established a clonal, human NSC line (HB1.F3.CD) that 
is currently being used in Phase I clinical trials to mediate enzyme/
prodrug therapy in recurrent glioma patients. We recently demon-
strated that HB1.F3.CD NSCs can be combined with endocytosed 
iron NPs for diagnostic purposes. Here we hypothesize that these 
clinically relevant NSCs can be combined with surface-conjugated 
NPs for therapeutic purposes. To make the NSC surface amenable 
for NP coupling, established methods were used to biotinylate 
surface sialic acid residues. Cells were then incubated with avidin 
to generate a stable bridge that can bind biotinylated NPs. FACS 
analysis, immunological staining, and avidin quantification assays 
show that 85 ± 9% of NSCs contain surface avidin moieties (~1 x 
107 moieties/cell); and cell viability was unimpaired (98% viable). 
Avidinylated NSCs were incubated with two different therapeu-
tic NP preparations: 1) drug-loaded polymeric NPs that release 
tumor-toxic drugs in response to the acidic tumor environment, 
and 2) gold (Au) NPs that generate tumor-toxic heat upon exposure 
to otherwise nonharmful radiofrequency radiation. Biotinylated 
AuNPs were obtained commercially, while the drug-loaded NPs 
(diameter = 150-300 nm) were fabricated from synthesized poly-
mers (Biotin-PEG-polyDPAEMA) using an emulsion-evaporation ap-
proach. Particles were confirmed to contain surface-biotin moieties, 
and exhibit tight pH-dependant drug release between pH 6.5-7; 
(97 ± 2% retention at pH=7.4, 20 ± 10% retention at pH=6.5). After 
coupling NPs to the NSC surface, dark field, confocal, scanning and 
transmission electron microscopy were used to confirm the sur-
face-localization of NPs. NSC-NP combinations retained unimpaired 
viability and migration to tumor conditioned media during in 
vitro Boyden-chamber chemotaxis assays. A maximum of 175 ± 23 
surface-bound particles/cell were retained after migration. In vivo 
biodistribution studies demonstrate that NSC-NP combinations re-
tain tumor tropism and can cross the BBB to access intracranial tu-
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mor foci, with no off-target deposition observed. In vitro and in vivo 
therapeutic efficacy studies with both NSC-NP combinations are 
now underway. So far, in vitro drug toxicity trials have confirmed 
pH-dependant tumor cell killing (Temozolomide and Docetaxel 
respectively killing U251 glioma and MDA-MB-231-BR metastatic 
breast cancers); meanwhile photothermal trials have confirmed 
that AuNP-NSCs exposed to long-wavelength electromagnetic 
radiation generates thermal energy sufficient to kill exposed cells. 
Together, this research combines human NSCs to achieve signifi-
cant improvements in NP-delivery to brain tumors, which should 
translate to improved clinical outcomes and minimized side effects 
for patients with invasive or drug resistant brain tumors.

Poster Board Number: F-1032

PREFERENTIAL RETINOIC ACID-DEPENDENT 
DEMETHYLASE ACTIVITY OF UTX RATHER 
THAN JMJD3 ON THE CLUSTRED HOX GENES 
DURING NEURAL DIFFERENTIATION OF HUMAN 
EMBRONIC STEM CELLS
Taghizadeh, Zeinab1, Hatami, Maryam2, Baharvand, Hossein2, 
Shahhoseini, Maryam1

1genetics, ROYAN, Tehran, Iran, Islamic Republic of, 2Stem Cells, ROYAN, Tehran, 
Iran, Islamic Republic of

Gene activation of HOX clusters is an early event in embryonic 
development. These genes are highly expressed and been active in 
the vertebrate nervous system. Based on the presence of Retinoic 
Acid Response Element (RARE) in regulatory region of many of 
Hox genes, it is deduced that Retinoic Acid (RA) can influence on 
epigenetic and consequently expression pattern of HOX during 
RA-induced differentiation of embryonic model systems. In this 
investigation the expression level as well as epigenetic regulation 
of Hox genes were analyzed in human embryonic stem cells (hESC) 
differentiated to neural precursor cells (NPC), in the presence and 
absence of Retinoic Acid. Expression analysis data significantly 
showed increased mRNA levels of all 1-5 Hox genes of the four A-D 
clusters in the presence of RA. Epigenetic analysis of the Hox gene 
regulatory regions also showed a significant decrease in methyla-
tion of histone H3K27 parallel to a preferential incorporation of the 
demethylase UTX rather than JMJD3 in RA-induced neural differ-
entiated cells.  This finding interestingly showed the functional role 
of UTX in epigenetic alteration of HOX clusters during RA-induced 
neural differentiation, the activity could not be detectable for the 
demethylase JMJD3, during this developmental process.

Poster Board Number: F-1033

A HUMAN PLURIPOTENT STEM CELL BASED 
MODEL FOR SPORADIC PARKINSON’S DISEASE
Navarro-Peran, Encarnacion Maria, Chu, Tiffany, Terskikh, Alexey
Sanford-Burnham Medical Research Institute, La Jolla, CA, USA

Parkinson’s disease (PD) is the second most common neurodegen-
erative disease affecting over one million people. Its characteristic 
pathology is degeneration of dopamine neurons in the substan-
tia nigra pars compacta. The vast majority of parkinsonian cases 
(aprox. 90%) are sporadic. Epidemiological studies, as well as results 
obtained in animals and human tumor cell lines, have suggested 
that pesticides are involved in the pathogenesis of sporadic PD. 
However, a major hindrance in these studies is the absence of a 
relevant human model. We developed an effective protocol for the 
differentiation of human embryonic stem cells (hESC) and induced 
pluripotent stem cells (iPSC) through dopaminergic neurons. We 
tested commonly used pesticides: Rotenone, Paraquat and Maneb, 

in these cells. The three pesticides showed different neuronal toxic-
ity. The loss of TH+ neurons and aggregation of alpha-synuclein 
observed are cardinal PD features. We propose the use of human 
pluripotent stem cell-derived dopaminergic cultures treated with 
pesticides as an in vitro human model for environmental origin of 
PD. This model will help further understanding of the ontogeny and 
molecular mechanisms underlying sporadic PD, and will be useful 
in the search of therapeutic targets.

Poster Board Number: F-1034

CD200 AND HLA-A,B,C ENABLES THE ISOLATION 
OF NEURONS FROM NEURAL INDUCTION 
CULTURES OF HUMAN EMBRYONIC STEM CELLS .
Vidal, Jason G ., Emre, Nil, Martin, Jody, Carson, Christian T.
BD Biosciences, San Diego, CA, USA

The differentiation of human pluripotent stem cells to neural 
ectoderm presents an opportunity to study human neurogenesis 
and neurodegenerative diseases. Previous work has demonstrated 
that it is possible to identify distinct cell populations that represent 
developmental transition points in neural induction cultures using 
cell surface markers and fluorescence activated cell sorting (FACS). 
To identify additional cell surface signatures of neural cell types 
we combined intracellular marker expression with cell surface 
immunophenotyping. We performed a large unbiased screen of 
242 antibodies that recognize cell surface epitopes while analyzing 
for intracellular expression of neural stem cell markers Pax6, Sox1 
and Sox2 and the neuronal marker doublecortin (DCX). A compara-
tive analysis of cell populations defined by the expression of Pax6, 
Sox1 and DCX revealed that the surface markers HLA-A,B,C, CD340, 
CD49f, and CD151 were expressed on DCX- cells while CD200 dif-
ferentially stained DCX+ cells from other cells in culture. FACS of 
CD200++/HLA-A,B,C- cells from neural induction cultures, containing 
15% neurons resulted in 90% pure population of neurons. Mag-
netically depleting the neuron induction cultures with antibodies 
against HLA-A,B,C, CD340 and CD49f enriched these cultures four 
to five fold for neurons. These methods enable enrichment of 
neuronal cells from heterogeneous cultures for subsequent down-
stream analysis.

Poster Board Number: F-1035

ROLE OF WNT AND SONIC HEDGEHOG 
SIGNALLING DURING TELENCEPHALIC 
PATTERNING OF HUMAN PLURIPOTENT STEM 
CELLS DERIVATIVES
Nicoleau, Camille1, Bugi, Aurore2, Varela, Christine2, Milet, Cécile3, 
Monsoro-Burq, Anne-Helène3, Peschanski, Marc1, Perrier, Anselme1

1INSERM/UEVE UMR 861, ISTEM, AFM, Evry, France, 2CECS, I-STEM, AFM, Evry, 
France, 3Institut Curie, CNRS UMR 3347, U1021, Orsay, France

Human pluripotent stem cells can be directed to form neural plate 
cells (Rosette-Neural Stem Cells: R-NSC) equivalent in adherent 
culture condition through the synergistic inhibition of both the 
activin/nodal (SMAD 2/3) pathway and the BMP (SMAD 1/5/8) path-
way. During mammals development, Wnt signaling and Hedgehog 
signaling are known to mediate rostro/caudal of and dorso/ventral 
patterning of neural plate cells (Backman et al., 2005; Hebert and 
Fishell, 2008). These typical patterning signals, when applied during 
R-NSC formation via dual SMAD inhibition, are effective in commit-
ting those neural cells to a ventral mesencephalic fate. The progeni-
tor cells generated this way are capable of terminal differentiation 
into midbrain dopaminergic neurons both in vitro and in vivo (Kriks 
et al., 2011).  Here, we explored the same patterning signals in the 



13

Detailed Program and Abstracts — Friday, June 15

www.isscr.org/2012 Friday Poster Book

context of telencephalic induction and telencephalic dorso-ventral 
patterning of hESCs-derived R-NSCs.  To investigate the impact of 
canonical Wnt-signaling on rostro/caudal patterning of hESC-neural 
derivatives we applied Wnt agonist (WNT3a) or antagonist (DKK-
1) early during neural induction of hESCs. Expression of neural, 
telencephalic and non-telencephalic markers were monitored by 
QRT-PCR during the first 10 days of differentiation. RNA level of 
telencephalic markers such SIX3, FOXG1 or OTX2 are significantly 
higher in R-NSC generated in medium supplemented with DKK-1 
while neural crest markers such as SOX10 and PAX3 are reduced 
indicating that inhibition of WNT signaling promotes telencephalic 
commitment.  Likewise, to explore the impact of SHH signaling on 
telencephalic dorso/ventral patterning of hESC-neural derivatives 
in vitro we applied cyclopamine (SHH antagonist) or SHH at in-
creasing concentrations between day 4 and day 28 or between day 
10 and day 28 to our human cultures. Supplementation with SHH 
activates the SHH-pathways as shown by the increased GLI1 and 
PTCH1 RNA expression levels. SHH treatment induced enhanced 
ventral telencephalic differentiation as shown by increases in mRNA 
level and cells number positive for ventral telencephalic markers 
such as GSX2 and NKX2.1. Parallel reduction in the expression of 
EMX1, a dorsal marker was observed by QRT-PCR. Interestingly, 
yield of MGE (NKX2.1+) cells, was maximal either with highest SHH 
concentration started at day 10 or with intermediate concentration 
applied earlier starting at day 4.  Our results show that maximal 
enrichment in GSX2+ LGE progenitors in hESC-derived culture is 
achieved using both early inhibition of Wnt-signaling and moder-
ate activation of SHH signaling. Medium Spiny Neurons (MSN) are 
the most abundant population of neurons in the striatum and the 
most vulnerable in Huntington disease (HD). MSN being derived 
from GSX2+ progenitors in the germinal zone of the lateral gangli-
onic eminence (LGE), optimal Wnt and SHH modulation is therefore 
critical for the production of therapeutically relevant graft for HD 
cell therapy.

Poster Board Number: F-1036

CELL AUTONOMOUS VERSUS NON-AUTONOMOUS 
EFFECTS OF HUMAN ALPHA-SYNUCLEIN ON 
NEURITE DEVELOPMENT OF NEW NEURONS IN 
THE ADULT DG
Winner, Beate1, Regensburger, Martin2, Schreglmann, Sebastian3, 
Boyer, Leah4, Prots, Iryna1, Zhao, Chumei4, Winkler, Juergen5, 
Masliah, Eliezer6, Gage, Fred H.4
1IZKF, FAU Erlangen-Nürnberg, Erlangen, Germany, 2Department of Neurology, 
FAU Erlangen-Nürnberg, Erlangen, Germany, 3Department of Neurology, 
University of Regensburg, Regensburg, Germany, 4Salk Institute, La Jolla, CA, 
USA, 5Division of Molecular Neurology, FAU Erlangen-Nürnberg, Erlangen, 
Germany, 6Department of Neuropathology, UCSD, La Jolla, CA, USA

α-Synuclein plays diverse roles in the brain: it is physiologically 
involved in modulating brain plasticity and is a key protein in 
neurodegenerative diseases, including Lewy body dementia 
(LBD). We investigated how α-synuclein levels modulate adult 
neurogenesis and the development and/or maintenance of 
dendritic arborization and spines in the dentate gyrus (DG), where 
new neurons are constantly added. α-Synuclein was endogenously 
present and co-expressed with neural progenitor markers in the 
human hippocampus, and its levels were increased in LBD, where 
the numbers of SOX2-positive cells are decreased. We asked if 
newly generated neurons were also modulated by endogenous 
α-synuclein and found increased adult neurogenesis in knockout 
of α/β-synuclein mice. Overexpression of human wild-type 
α-synuclein (WTS) had a cell-autonomous impact on the survival 
and dendritic development of newborn neurons. Endogenous 

α-synuclein expression levels increased the negative impact of WTS 
on dendrite development. cAMP response element-binding protein 
(CREB) activation led to a partial rescue of neurite development.

Poster Board Number: F-1037

DISRUPTION AND THERAPEUTIC RESCUE OF 
AUTOPHAGY IN A HUMAN NEURONAL MODEL OF 
NIEMANN PICK TYPE C1
Ordonez, Paulina1, Williams, Daniel2, Roberts, Elizabeth2, Gastelum, 
Grady3, Goldstein, Lawrence SB4

1Pediatrics, Univ of California San Diego, San Diego, CA, USA, 2Univ of California 
San Diego, San Diego, CA, USA, 3San Diego State University, San Diego, CA, USA, 
4Cellular and Molecular Medicine, Univ of California San Diego, San Diego, CA, 
USA

Successful development of effective therapeutic interventions for 
neurodegenerative diseases will require a deeper understanding of 
mechanisms of disease initiation and progression. In this respect, 
an unresolved issue about many neurodegenerative diseases is 
why neurons are particularly sensitive to defects in ubiquitous 
cellular processes. One example is Niemann Pick type C1 (NPC1), 
caused by defects in cholesterol trafficking in all cells, but where 
neurons are preferentially damaged. Understanding this selective 
failure is limited by the difficulty of obtaining live human neurons 
from affected patients. To solve this problem we generated neurons 
with decreased function of NPC1 from human embryonic stem 
cells (hESC) and used them to test the hypothesis that defective 
cholesterol handling leads to enhanced pathological phenotypes 
in neurons. We found that human NPC1 neurons have strong 
spontaneous activation of autophagy, but downstream processing 
of autophagic intermediates is impaired, which induces accumula-
tion of mitochondrial fragments. Mitochondrial fragmentation is 
an exceptionally severe phenotype in NPC1 neurons compared 
to fibroblasts, causing abnormal accumulation of mitochondrial 
proteins. We were able to rescue these abnormal phenotypes in 
NPC1 neurons by inhibiting autophagy, and by mobilization of 
cholesterol from the lysosomal compartment. We are currently 
testing the related hypothesis that imbalanced autophagy in NPC1 
induces deficits of mitochondrial function, leading to synaptic 
pathology and neuronal failure. We also propose that drugs that 
specifically modulate mitochondrial targeting to the autophagic 
pathway may rescue NPC1 neurons from the effects of imbalanced 
mitophagy without affecting turnover of other autophagic cargoes. 
Our data highlight the central role that autophagy failure caused by 
lysosomal cholesterol accumulation plays in the selective neuronal 
failure observed in NPC1, and provides the first example of a pro-
cess that causes preferential neuronal defects in this devastating 
childhood neurodegenerative disease. Additionally, our approach 
establishes a cell-based platform for the high-throughput screening 
of potential therapeutic compounds that can revert accumulation 
of cholesterol, lysosomes, mitochondrial fragments, and autopha-
gic intermediates in NPC1 and related neurodegenerative diseases.
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ENHANCED NEURONAL DIFFERENTIATION OF 
HUMAN NEURAL STEM CELLS ON TITANIUM-
GRAFTED NANOSCALE PATTERN SURFACES
Yang, Kisuk1, Jang, Seokyoung2, Kim, Jin1, Lee, Yoonji1, Im, Sung 
Gap2, Cho, Seung-Woo1

1Department of Biotechnology, Yonsei University, Seoul, 120-749, Korea, 
Republic of, 2Department of Chemical and Biomolecular Engineering, Korea 
Advanced Institute Science and Technology, Daejeon, 305-701, Korea, Republic 
of

Human neural stem cells (hNSCs) with the capacity of differentiat-
ing into mature neurons can provide a novel therapeutics for the 
treatment of neurodegenerative disease and neuronal injury. Bio-
material substrates and scaffolds for hNSC culture and transplanta-
tion have been reported to be able to modulate differentiation of 
hNSCs by providing cell-matrix interaction. Particularly, the surface 
topography at nanoscale level may significantly change differentia-
tion of hNSCs. Here, we report the nanotopographical effects of 
polymer substrates on neuronal differentiation of hNSCs. The poly-
urethane acrylate (PUA) nanopatterned surface was grafted with 
titanium (Ti) for potential electrical stimulation by initiated chemi-
cal vapor deposition technique. The culture of hNSCs on Ti-coated 
PUA groove nanopatterned surfaces promoted elongation and 
alignment of hNSCs along with the axis of patterned surfaces, as 
indicated by F-actin cytoskeleton (phalloidin) staining. The hNSCs 
on Ti-coated PUA flat surfaces without groove nanopatterns did not 
exhibit such aligned and elongated cell morphology. Immunocyto-
chemical staining for neuronal marker (neuronal Class III β-Tubulin: 
Tuj1) revealed that cell bodies aligned along the groove patterns 
were stainedpositively against Tuj1, indicating the enhanced 
neurite extension from hNSCs on the groove patterns. In summary, 
we found that differentiation of hNSCs, especially, into neuronal lin-
eage cells was enhanced by nanoscale surface topography. In the 
future, we will consider electrical stimulation of Ti-grafted nanopat-
terned surface because electrical signals may further promote 
neuronal differentiation of stem cells. Acknowledgement: This 
study was supported by grants (2010-0020409 and 2011-0027538) 
funded by the National Research Foundation of Korea.
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A HUMAN IPSC MODEL OF AUTISM SPECTRUM 
DISORDERS DUE TO HAPLOINSUFFICIENCY OF 
MEF2C
Parker, James T ., Tu, Shichun, Dolatabadi, Nima, McKercher, Scott 
R., Nakanishi, Nobuki, Ambasudhan, Rajesh, Lipton, Stuart A.
Del E. Webb Center for Neuroscience, Aging, and Stem Cell Research, Sanford 
Burnham Medical Research Institute, San Diego, CA, USA

Autism Spectrum Disorders (ASD) are a complex and poorly 
understood group of developmental disorders associated with 
abnormalities in neural development. Although our understand-
ing of ASD is still very limited, several genetic and environmental 
factors have been causally linked to their etiologies. Recently, 
dominant mutations localized exclusively to myocyte enhancer-
binding factor 2C (MEF2C) have been identified in a number of ASD 
patients carrying 5q14 microdeletions. These studies also indicate 
that MEF2C deletions are relatively frequent, occurring in as many 
as 1.1% of patients with autosomal dominant ASD and related 
neurological disorders. Previously, our group had discovered Mef2c 
and reported that mice null for this transcription factor at the neu-
ral progenitor/stem cell (NPC) stage in the CNS manifest impaired 
behaviors reminiscent of ASD in conjunction with reduced synaptic 

number and function. Consistent with these results, we recently 
observed that Mef2c-heterozygous (het) mice also show behavioral 
and electrophysiological phenotypes resembling ASD, resembling 
human patients haploinsufficient for Mef2c. In the current study, 
using patient-specific iPSCs, we aim to understand the neurode-
velopmental deficits associated with Mef2c haploinsufficiency and 
its relationship to ASD etiology. Towards this end we have gener-
ated iPSC lines from patients carrying deletions in Mef2c. We have 
directed the differentiation of these iPSCs to neural progenitors 
and subsequently to mature neurons. We are analyzing the survival, 
self-renewal and differentiation capabilities of the Mef2c-haploin-
sufficient iPSCs as well as the electrophysiological phenotype of the 
iPSC-derived neurons compared to wild type controls.

Poster Board Number: F-1040

DIRECT LMX1A PROTEIN TRANSDUCTION; AN 
EFFICIENT APPROACH TO PRODUCE HIGH PURE 
AND SAFE DOPAMINERGIC NEURONS FROM 
HUMAN EMBRYONIC STEM CELLS
Yeganeh, Meghdad1, Fathi, Ali1, Baharvand, Hossein2, Hosseini 
Salekdeh, Ghasem1

1Molecular Systems Biology, Royan Institute, Tehran, Iran, Islamic Republic of, 
2Stem Cells, Royan Institute, Tehran, Iran, Islamic Republic of

Human embryonic stem cells (hESCs) are pluripotent cell lines with 
the potential to form any human cell type and can be propagated 
in vitro in an undifferentiated stage. Because of their exceptional 
properties, hESCs have tremendous potential to be used for devel-
opmental biology study, drug screening, functional genomics ap-
plications, and regenerative medicine. For all applications of hESCs, 
pure populations of selected cell types will be a likely prerequisite. 
Here, we present a protein transduction based method as a safe 
approach to increase the efficiency of hESCs differentiation into 
Dopaminergic (DA) neurons using direct LMX1A protein transduc-
tion. Royan H6 cell line of hESC was induced to neural ectoderm 
using Noggin and RA treatment for six days. Then neural progeni-
tors treated with FGF8 and SHH for differentiation toward DA 
progenitors in the presence of Recombinant LMX1A protein fused 
to TAT and without LMX1A for additional 10 days. LMX1A protein 
was successfully translocated in the nucleus in neural progenitors. 
Quantitative RT-PCR and immunofluorescence analyses showed 
that LMX1A protein transduction could enhance DA neurogenesis 
more than two folds compared to the control cells. Flow cytometry 
analysis significantly revealed more expression of PITX3 and GRIK2 
in the test group cells population compared to the control group. 
These progenitors could differentiate to mature DA neurons, which 
express TH and Nurr1. The analysis of cell membrane channels 
specifically sodium channels, and transplantation into the animal 
models of Parkinson’s disease are in progress.
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HUMAN IPS CELL-DERIVED NEURAL 
PROGENITORS ALLEVIATE STROKE-INDUCED 
FUNCTIONAL IMPAIRMENTS .
Polentes, Jérôme1, Jendelova, Pavla2, Cailleret, Michel1, Braun, 
Holger3, Tropel, Philippe4, Kozubenko, Nataliya2, Brenot, Marion1, 
Itier, Valérie5, Côme, Julien1, Reymann, Klaus3, Sykova, Eva2, Viville, 
Stephane4, Onteniente, Brigitte1

1CECS/I-STEM, Evry, France, 2Dept of Neuroscience and Center for Cell Therapy 
and Tissue Repair, Institute of Experimental Medicine, Academy of Sciences of 
the Czech Republic, Prague, Czech Republic, 3Leibniz Institute for Neurobiology, 
Magdeburg, Germany, 4Cell Biology and Development, Institut of Genetic and 
Molecular and Cellular Biology, Illkirch-Graffenstaden, France, 5Université Paris-
Est Créteil, Creteil, France

Induced pluripotent stem cells (iPSC) are an appealing source for 
cell replacement therapy in acute brain lesions. However, iPSC as-
sociate embryonic stem cell (ESC)-like properties, selfrenewal and 
pluripotency, with genetic and epigenetic modifications, which, 
altogether, introduce significant challenges for clinical application. 
Here, we used a combination of functional, imaging, and histologi-
cal techniques to evaluate the potential of hiPSC for regenerative 
therapy in stroke. The fate and functional effects of neural precursor 
cells (NPC) derived from hiPSC were compared to hESC-NPC in a 
rat model of focal stroke. Significant recovery of impaired functions 
was observed from one month post-transplantation. However, 
functional recovery was temporally dissociated from the develop-
ment of neurons with adequate region-specific phenotypes, i.e. 
GABAergic striatal neurons, in the graft, suggesting the existence 
of non cell-autonomous mechanisms in the first weeks following 
transplantation. With time, grafted neurons developed axons that 
projected into the host substantia nigra, in correlation with signifi-
cant reduction of ischemia-induced atrophy of this structure. These 
results show that hiPSC-NPC bear similar potential for regenerative 
medicine in stroke than hESC. They also show that the mechanisms 
of action of hiPSC-NPC include rapid, likely paracrine, effects, and 
delayed effects linked to the maturation and integration of grafted 
cells.

Poster Board Number: F-1042

DYNAMICS OF OLIGODENDROCYTE TURNOVER IN 
HUMANS
Yeung, Maggie SY1, Salehpour, Mehran2, Alkass, Kanar3, Druid, 
Henrik3, Possnert, Göran2, Brundin, Lou4, Frisén, Jonas1

1Cell and Molecular Biology, Karolinska Institutet, Stockholm, Sweden, 
2Department of Physics and Astronomy, Ion Physics, Uppsala University, 
Uppsala, Sweden, 3Department of Forensic Medicine, Karolinska Institutet, 
Stockholm, Sweden, 4Div Neurology, Dept Clin Neuroscience, Karolinska 
Institutet and Karolinska University Hospital, Stockholm, Sweden

Oligodendrocytes are the myelinating cells of the CNS and are es-
sential for proper brain function as they produce the myelin sheath, 
which is critical for fast axonal conduction and survival of the axons. 
Recently, studies in experimental animals have shown that there 
is a continuous generation of oligodendrocytes in the adult brain. 
However, to what extent this event occurs in the adult human brain 
remains elusive as methods employed in experimental animals, 
such as paradigms with labeled nucleotide analogs are not possible 
to apply in humans.  In order to study oligodendrocyte turnover we 
are using a novel strategy that enables retrospective birth dating of 
cells in humans. This strategy takes the advantage of the integra-
tion of 14C, derived from nuclear bomb testing during the Cold 
War, into genomic DNA. The level of 14C in the genomic DNA will 
reflect the atmospheric level at the time of cell birth, thus making 

it possible to establish the age of human cells and thereby directly 
estimate turnover in the adult human brain. We find evidence for 
generation of oligodendrocytes throughout adulthood. We find 
that oligodendrocytes are in average 3.37±2.5 years younger than 
the individual. The prospect of ongoing oligodendrogenesis is of 
particular interest as this is the main cell population affected in 
multiple sclerosis. Our finding that oligodendrocytes are generated 
in the adult brain point to a potential target for new therapeutic 
interventions aiming at affecting this process.

Poster Board Number: F-1043

SYSTEM XC
- MEDIATES MIGRATION AND VIABILITY 

OF HUMAN NEURAL STEM CELLS AND EXHIBITS 
ANTI-APOPTOTIC EFFECTS AGAINST ROS-
INDUCED SIGNALING FACTORS
Polewski, Monika D .1, Cherryholmes, Gregory2, Annala, Alexander1, 
Aboody, Karen S.1
1Neurosciences, City of Hope, Duarte, CA, USA, 2Cancer Immunotherapeutics & 
Tumor Immunology, City of Hope, Duarte, CA, USA

Recent progress in stem cell biology includes therapeutic regen-
erative strategies to replace lost neural cells in damaged CNS and 
promote host tissue regeneration via stem cell transplantation. 
Research also supports harnessing the inherent tropism of neural 
or mesenchymal stem cells to deliver therapeutic agents directly to 
invasive brain tumor cells, resulting in tumor-localized chemother-
apy. We have previously shown that a stable, immortalized human 
neural stem cell (NSC) line, HB1.F3, migrates to glioma conditioned 
media in vitro and selectively migrates to orthotopic human glioma 
in immunodeficient mouse models. Here we show that the HB1.F3 
NSCs express high levels of the heterodimeric cystine/glutamate 
antiporter known as system XC- which functions as a sodium-
independent electroneutral transporter for cystine influx coupled 
to glutamate efflux. System XC- is found predominantly in the brain 
with distribution mainly in neurons and glial cells and in areas that 
mediate transport of nutrients between the brain parenchyma and 
surrounding tissue. The transporter is responsible for maintain-
ing redox homeostasis by importing cystine into cells, where it is 
reduced to cysteine and used for the synthesis of the antioxidant 
glutathione and for protein synthesis. We demonstrate that inhibi-
tion of system XC- accomplished pharmacologically using sulfasala-
zine increased intracellular reactive oxygen species (ROS) and early 
apoptosis of the NSCs in a dose dependent manner. System XC- has 
been shown to be neuroprotective when over-expressed in non-
neuronal cells and when inhibited causes apoptosis in brain tumor 
cells. NSCs are vulnerable to oxidative injury due to the hypoxic 
environment in the brain, and maintenance of glutathione levels 
may be critical for cell survival and proliferation. Inhibition of sys-
tem XC- also attenuated the migration of the HB1.F3 cells to glioma 
conditioned media in a dose dependent manner. An excess of 
extracellular glutamate which also blocks cystine uptake via system 
XC- showed similar effects. We show for the first time that system 
XC- plays a significant role in human NSC migration and survival.
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MODELING LISSENCEPHALY WITH PATIENT-
DERIVED IPSCS
Schaffer, Ashleigh1, Cattaneo, Brian1, Zaki, Maha2, Gamal, Iman2, 
Al-Sannaa, Nouriya3, Kariminejad, Ariana4, Gunel, Murat5, Gleeson, 
Joseph1

1University of California, San Diego, La Jolla, CA, USA, 2Cairo University, 
Cairo, Egypt, 3Dhahran Health Center, Dhahran, Saudi Arabia, 4Kariminejad-
Najmabadi Pathology and Genetics, Tehran, Iran, Islamic Republic of, 5Yale 
University, New Haven, CT, USA

One of the most severe neurological disorders, Classical Lissen-
cephaly (LIS), arises when developing neural progenitor cells fail to 
migrate to stratify the cerebral cortex lamina properly. The process 
of neural migration in humans begins early, at gestational age 7 
weeks. Hence, patients with LIS are not typically diagnosed with the 
disorder until after the cortex has incorrectly developed, severely 
limiting treatment. Potential future therapies for LIS, such as genet-
ic prenatal diagnosis or manipulation of defective gene regulatory 
networks during development, require extensive understanding of 
the genetic, cellular, and molecular mechanisms controlling neural 
migration. Traditionally, this knowledge was obtained by analyzing 
gene-deficient mice; however, phenotype comparisons between 
LIS1-deficient LIS patients and Lis1 mutant mice have shown that 
the genetic pathways underlying neural migration have redun-
dancy in mice compared to humans. In addition, defects in neural 
migration may be more readily detectable in humans versus mice 
due to the extended distance neurons must travel in a human cor-
tex to reach their target locations. Therefore, in order to understand 
the underlying cause of LIS and improve patient therapies, I have 
generated a patient-specific, induced pluripotent stem cell derived, 
model for this disorder. This new model is now being utilized to in-
vestigate the aberrant mechanisms underlying LIS in five genetical-
ly distinct multiplex families with novel causative gene mutations.

Poster Board Number: F-1045

HUMAN EMBRYONIC AND FETAL NEURAL STEM 
CELLS COMPARED IN A PRIMATE MODEL OF 
PARKINSON’S DISEASE
Redmond, Donald Eugene1, Wakeman, Dustin R.2, Weiss, 
Stephanie1, Bauereis, Brian1, Elsworth, John D.1, McEntire, Caleb 
R.S.1, Sladek, Jr., John R.3, Crain, Andrew4, Niles, Walter L.4, Snyder, 
*Evan Y.4, Daadi, *Marcel5

1Department of Psychiatry, Yale University School of Medicine, New Haven, CT, 
USA, 2Department of Neurological Sciences, Rush University Medical Center, 
Chicago, IL, USA, 3Department of Pediatrics, University of Colorado Health 
Sciences CenterJ, Denver, CO, USA, 4Sanford Burnham Medical Research 
Institute, San Diego, CA, USA, 5Department of Regenerative Medicine, The 
Molecular Medicine Research Institute, Sunnyvale, CA, USA

Parkinson’s disease (PD) was one of the first neurological diseases 
to be studied for potential replacement of diseased neurons, begin-
ning with fetal substantia nigra dopamine (DA) precursor cells in 
the late 1970’s. Since then, much work has been performed utilizing 
fetal precursor cells, including human clinical trials which were met 
with limited success and identified several problems. The discovery 
of neural stem cells (NSCs), embryonic and induced sources of neu-
ral cells have provided new avenues for creating replacement cells 
to restore function in PD. There has also been great progress with 
learning the required gene expression, growth factors, and culture 
conditions for differentiating cells into apparent DA neurons. 
However, with the exception of a recent report [Kriks et al. Nature 
480:547-51, 2011], DA neurons differentiated and characterized in 
culture have not produced long-lasting midbrain specific DA neu-

rons in vivo in rodents or monkeys, and there have been only brief 
pilot reports of convincing functional improvement. The objective 
of our studies has been to test a number of cell types, which have 
shown promise for PD therapy. The strongest candidates were then 
investigated for cell survival and dopamine neuronal phenotype 
after stereotaxic placement into the nigrostriatal system in the 
best available model of human PD: MPTP (methyl-4-phenyl-1,2,3,6-
tetrahydropyridine)-exposed monkeys. We derived several stem cell 
candidates (listed below), using published methods, and then char-
acterized these cells in vitro before implanting them into immuno-
suppressed MPTP monkeys. The methods for monkey studies were 
described in a prior study of human fetal NSCs [Redmond et al., 
PNAS 104: 12175-80, 2007]. Here we derived neural cells from hu-
man embryonic stem cells (hESCs) (Lines H1 & H9) and compared 
them with human NSCs derived directly from the fetal CNS with or 
without augmentation by AAV5-transduced glial-derived neuro-
trophic factor (GDNF) injections. The results demonstrated that cells 
from these sources had properties associated with DA neurons in 
culture, and all survived in substantial numbers in vivo. Concordant 
with our previous findings, undifferentiated multipotent fetal NSCs, 
with or without AAV-GDNF neurotrophic injections, showed small 
numbers of tyrosine hydroxylase positive cells after up to 1-year in 
vivo. The H1 hESC-derived cells showed excellent survival, apparent 
integration into the host, a predominantly neuronal phenotype, 
but were not TH+. The H9 hESC-derived cells and NSCs, which had 
been differentiated in a glial conditioned medium with fibroblast 
growth factor-2 (FGF-2) and leukemia inhibitory factor (LIF), dis-
played a larger percentage of TH+ cells after 2 months in vivo. None 
of the cell types produced overgrowth or tumors. Our conclusion is 
that neural cells characterized as dopaminergic neurons in culture 
may not in fact be identical to midbrain fetal DA precursor cells, 
which survive long-term in vivo and maintain sustained midbrain 
dopaminergic function. Actual survival, DA phenotype, integration, 
dopamine release, and long-term functional improvement in a pri-
mate PD model is necessary to propel any stem cell based therapy 
to a clinical trial.  Supported by California Institute of Regenerative 
Medicine, M. J. Fox Foundation, NIH, Axion Research and St. Kitts 
Biomedical Research Foundations. Also by the Connecticut Stem 
Cell Research Grants Program. *Co-corresponding authors.
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DERIVATION OF MULTIPOTENT HUMAN NEURAL 
PLATE BORDER STEM CELLS UNDER CHEMICALLY 
DEFINED CONDITIONS
Reinhardt, Peter1, Glatza, Michael1, Thiel, Cora2, Höing, Susanne1, 
Moritz, Sören1, Parga, Juan1, Greber, Boris1, Klingauf, Jürgen1, 
Schöler, Hans R.1, Sterneckert, Jared1

1Max Planck Institute for Molecular Biomedicine, Münster, Germany, 
2Westfälische Wilhelms-Universität Münster, Münster, Germany

The neural tube and neural crest lineages are specified during 
gastrulation from the neural plate. Sonic hedgehog induces ventral 
neural tube character, whereas WNT signaling specifies formation 
of neural crest cells. Here we report that the combination of both 
signals enables the derivation and propagation of human neural 
epithelial cells that most closely resemble neural plate border stem 
cells (NPBSCs). These NPBSCs can be clonally directed to differ-
entiate into neural tube and neural crest lineages, including both 
peripheral neurons and mesenchymal cells, which is a property so 
far only matched by pluripotent stem cells. NPBSCs are responsive 
to developmental morphogens and form lineages such as motor 
neurons with about 50% efficiency, higher than pluripotent stem 
cells treated with exogenous growth factors. Therefore, NPBSCs are 
a unique and powerful biological system and tool that will facilitate 



17

Detailed Program and Abstracts — Friday, June 15

www.isscr.org/2012 Friday Poster Book

large-scale disease modeling and high-throughput phenotypic 
screening as well as studies of early human development not 
otherwise possible.

Poster Board Number: F-1048

MENINGEAL CELLS INDUCE ASTROCYTE 
DIFFERENTIATION OF NEURAL STEM CELLS
Sanosaka, Tsukasa, Namihira, Masakazu, Nakashima, Kinichi
Graduate School of Biological Sciences, Nara Institute of Science and 
Technology, Ikoma, Japan

The major cell types in the central nervous system, neurons and 
glial cells (astrocytes and oligodendrocytes), are generated from 
common neural precursor cells (NPCs). NPCs differentiate only 
into neurons at midgestation and gradually begin to differentiate 
into glial cells during late gestation. The mechanisms driving this 
stepwise process are now becoming apparent. We have previously 
shown that Notch ligands are expressed on committed neuronal 
progenitors and immature neurons in mid-gestational telencepha-
lon, and that these ligands activate Notch signaling in adjacent 
NPCs, leading to demethylation of astrocytic genes. This demethyl-
ation enables NPCs to acquire the potential to become astrocytes 
in response to astrocyte-inducing cytokines, such as IL-6 family cy-
tokines that activate transcription factor STAT3. However, the cells 
which secret IL-6 family cytokines remain to be identified. In this 
study, we focus on the meningeal basement membrane (BM) that 
covers cortex as a candidate for the source of IL-6 family cytokines, 
since NPCs extend radial fibers that are anchored at the meningeal 
BM. We found that NPCs differentiated predominantly into astro-
cytes when co-cultured with meningeal cells. Furthermore, condi-
tioned medium (CM) collected from the culture of meningeal cells 
also induced astrocyte differentiation, suggesting that astrocyte-
inducing factor(s) secreted from these cells. Luciferase assay using 
the typical astrocytic marker gfap gene promoter revealed that 
CM alone could activate the promoter. However, expression of the 
dominant negative form of STAT3 and treatment with RX435, which 
is an inhibitory antibody specific for critical IL-6 family cytokine’s re-
ceptor component gp130 suppressed the gfap promoter activation 
induced by the CM. Taken together, it is conceivable that meningeal 
cells induce astrocyte differentiation of NPCs by secreting IL-6 fam-
ily cytokines during brain development.

Poster Board Number: F-1049

CATALOGUING THE FUNCTION OF LONG 
NONCODING RNAS EXPRESSED IN MOUSE 
NEURAL STEM CELLS IN THE NEUROGENIC NICHES 
OF THE ADULT BRAIN
Ramos, Alexander D .1, Park, Ki Youb1, Song, Jun S.2, Oldham, 
Michael C.1, Lim, Daniel A.1
1Eli and Edythe Broad Center of Regeneration Medicine and Stem Cell Research, 
UCSF, San Francisco, CA, USA, 2Institute for Human Genetics, UCSF, San 
Francisco, CA, USA

Recently, long non-coding RNAs (lncRNAs) have been shown to 
integrate into the molecular machinery controlling pluripotency 
and lineage specification of embryonic stem cells, but compara-
tively little work has been done to address lncRNA function in an 
adult stem cell system. The adult mouse brain contains two well-
characterized neurogenic niches: the subventricular zone (SVZ) 
and the subgranular zone of the hippocampus (SGZ). These niches 
generate terminally differentiated neurons and glia of the olfactory 
bulb (OB) and hippocampal dentate gyrus. To gain greater insight 
into the functions of lncRNAs in these adult stem cell systems, 
we performed high throughput cDNA sequencing and ab initio 

reconstruction of all poly-adenylated transcripts expressed in these 
neurogenic brain regions. Using a non-coding RNA annotation 
pipeline, we identified a total of 2109 unique lincRNA transcripts 
expressed from 1338 loci. Our dataset, combined with previously 
published lincRNA annotations, provides a comprehensive list of 
~6000 lncRNA transcripts. These transcripts can be alternatively 
spliced and show heterogeneous and region-specific expression 
across several regions of the adult brain, including cortex, striatum, 
and hypothalamus. A subset of ~2000 lncRNAs are located within 
5kb of a protein-coding gene promoter. This set of protein-coding 
genes is specifically enriched for key homeobox and forkhead 
transcription factors, as well as signaling pathways essential for 
brain development and patterning. We identified a subset of 
lncRNAs that are highly expressed in neurogenic brain regions, 
and we demonstrate that their expression levels can be modulated 
by neurogenic cues in a cell-culture system that recapitulates SVZ 
neurogenesis. By comparing genome-wide chromatin-state maps 
of embryonic stem cells and SVZ-derived neurospheres, we define 
sets of protein-coding genes and lncRNAs that correlate with adult 
neurogenesis. Through gene coexpression analysis, we infer lncRNA 
function by placing them within known gene-expression modules. 
This work provides a comprehensive look at lncRNA expression 
throughout an adult tissue, including two stem cell niches. It lays 
the foundation for ongoing studies that infer function through 
analysis of gene neighbors, chromatin-state maps, and co-expres-
sion module analysis. Other ongoing work includes a global look 
at lncRNA expression changes throughout neuronal differentiation 
using an SVZ cell culture system with custom-designed microar-
rays, and validation of lncRNA function using shRNA constructs 
directed against rationally chosen lncRNA candidates.

Poster Board Number: F-1050

NEURAL CELLS DIFFERENTIATION In vItro FROM 
MOUSE AMNIOTIC EPITHELIAL STEM CELLS
Shahraki, Sheida, Parivar, Kazem
Biological Sciences, Azad Islamic Univeristy science and research branch, 
Tehran, Iran, Islamic Republic of

OBJECTIVE: The goal of this study is investigation of the inductive 
effect of brain extract on amniotic epithelial stem cells (AESCs) 
and the ability of AESCs to differentiate into neural cells in vitro.  
METHODS: AESCs were isolated from mouse NMRI amnion on E14-
16 and cultured in Dulbecco’s Modified Eagle’s Medium (DMEM) 
which supplemented with 10% fetal bovine serum (FBS). Moreover 
the viability of AESCs was determined by exclusion of trypan blue 
dye. AESCs achieved >90% confluency in 4 days and the cells were 
cultured in neural differentiation media (DMEM, 1% FBS, 50µM 
brain extract) and then let them to differentiate to neural cells for 
21 days.  For induced cells the Flowcytometry and immunocyto-
chemistry analysis have been used for assessing specific neural cells 
markers Nestin, microtubule-associated protein (MAP-2).  RESULTS: 
Flowcytometery analysis showed that the percentage of neuronal 
marker Nestin expressing on the seventh day after induced by 
brain extract, was 88.53%. Also the results of immunocytochemical 
staining have showed the expression of MAP-2.  CONCLUSION:The 
present study demonstrated that brain extract due to having some 
specific growth factors plays a crucial role in the differentiative 
behaviour of AESCs. Transdifferentiation capacity of AESCs into 
neurons, clues the usage of AESCs in stem cell therapy for neurode-
generative diseases.  Keywords: Amniotic epithelial stem cell, brain 
extract, differentiation, neural cells, neural markers,
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COMPARATIVE STUDY OF SUB-ACUTE AND 
CHRONIC NEURAL STEM CELL TRANSPLANTATION 
FOR SPINAL CORD INJURY IN ADULT MICE
Nishimura, Soraya1, Yasuda, Akimasa1, Iwai, Hiroki1, Nori, Satoshi1, 
Tsuji, Osahiko1, Takahashi, Yuichiro1, Toyama, Yoshiaki1, Nakamura, 
Masaya1, Okano, Hideyuki2

1Dept Orthopaedic Surgery, Keio Univ. Sch Med, Tokyo, Japan, 2Dept Physiology, 
Keio Univ. Sch Med, Tokyo, Japan

Transplantation of neural stem cells (NSCs) at the sub-acute phase 
of spinal cord injury (SCI) has been shown to promote functional 
recovery, whereas NSCs transplantation at the chronic phase of SCI 
did not promote functional recovery. However, the differences in 
the survival, the differentiation phenotype and the distribution of 
the grafted cells between the sub-acute and chronic NSCs trans-
plantation still remain unclear. In this study, to determine these 
issues we performed sub-acute and chronic NSCs transplantation 
for SCI in adult mice.  E14.5 fetal brains-derived NSCs were prepared 
from novel transgenic mice expressing both luminescent and fluo-
rescent proteins as neurospheres. Contusive SCI was induced by 
the IH impactor at Th10 level in adult female C57/BL6J mice. Sub-
acute and chronic NSCs transplantation into the lesion epicenter 
were performed at 9 days and 6 weeks after SCI, respectively. In the 
vehicle control, only PBS was injected instead of NSCs at each time-
point. The survival rate of grafted cells was evaluated by in vivo 
bioluminescent imaging. Motor function of hindlimbs was assessed 
weekly by Basso Mouse Scale (BMS). Rota-rod testing, treadmill 
gait device (DigiGait system) and then electrophysiological analysis 
were performed at 6 weeks after each transplantation, followed by 
histological examinations.  Quantitative analysis using biolumines-
cent imaging revealed no significant difference in the survival rate 
of grafted cells between the sub-acute and chronic groups at all 
the examined time-points. Immunohistochemical analysis showed 
that the grafted cells differentiated into three neural lineages in the 
both groups. There were no significant differences in the differen-
tiation patterns of grafted NSCs between the two groups. Interest-
ingly, the grafted cells were distributed at the epicenter as well as 
the rostral and caudal sites in the sub-acute group, whereas the 
grafted cells existed just around the lesion epicenter in the chronic 
group. While the sub-acute group exhibited significantly better 
functional recovery than the vehicle control group, the chronic 
group did not show any functional recovery after the chronic trans-
plantation. Furthermore, electrophysiological analysis revealed that 
motor evoked potential (MEP) waves with higher amplitude were 
observed in the sub-acute group than the chronic group, and no 
waves were detected in the sub-acute and chronic vehicle control 
groups.  Taken together, these findings suggested that the chronic 
NSCs transplantation did not promote functional recovery despite 
the similar survival and differentiation phenotype of the grafted 
cells as the sub-acute NSCs transplantation. Since the robust glial 
scar existed at the lesion site at the chronic phase of SCI, the grafted 
cells were localized just around the lesion epicenter in the chronic 
group. Combined therapy of suppression of axonal growth inhibi-
tor and/or rehabilitation with chronic NSCs transplantation could 
be critical to promote functional recovery after chronic SCI.
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DIFFERENTIAL EXPRESSION OF FABP7 AND FABP5 
IN MOUSE OLIGODENDROCYTE LINEAGE CELLS
Sharifi, Kazem, Kagawa, Yoshiteru, Ebrahimi, Majid, Islam, Ariful, 
Koshy Vaiduan, Linda, Hara, Tomonori, Yasumoto, Yuki, Adachi, 
Yasuhiro, Tokuda, Nobuko, Owada, Yuji
Organ Anatomy, Yamaguchi University Graduate School of Medicine, Ube, 
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Polyunsaturated fatty acids (PUFAs) have important metabolic, 
structural and signal transducing roles. PUFAs are essential for nor-
mal development of the brain and their preventive and therapeutic 
roles have been shown in neuropsychiatric and neurodegenera-
tive diseases such as schizophrenia and multiple sclerosis. Fatty 
acid binding proteins (FABPs) are key intracellular molecules in 
the uptake, transportation and storage of PUFAs and in mediating 
their signal transduction and gene regulation activities. FABP7 and 
FABP5 are abundantly expressed in the developing brain, suggest-
ing their role in proliferation /differentiation of neural stem cells by 
regulating fatty acid homeostasis. However, little is known about 
their expression pattern in the oligodendrocyte lineage cells, which 
are important targets of cell therapy and regenerative medicine. In 
this study, we evaluated the expression of FABP7 and FABP5 in the 
oligodendrocyte lineage cells in the cortex and corpus callosum 
of the adult mice, and in the primary culture of mouse oligoden-
drocyte progenitor cells (OPCs) by immunofluorescent staining 
with olig2 (common oligodendrocyte lineage marker), NG2 (OPC 
marker), and CC1 (marker for mature oligodendrocytes). In the cor-
tical gray matter, majority of olig2+ cells were FABP7+ but a few of 
them were FABP5+. Conversely, in subcortical white matter and cor-
pus callosum a minor subpopulation of olig2+ cells were FABP7+ 
and majority of them were FABP5+. NG2+ OPCs in the cortex and 
corpus callosum expressed FABP7 but did not express FABP5. In 
contrast, CC1+ oligodendrocytes in the cortex and its underlying 
white matter expressed FABP5 but did not express FABP7. In the 
mouse primary OPC culture, the majority of olig2+ cells or NG2+ 
OPCs were FABP7+ FABP5-, which is in accordance with our in vivo 
results. In addition, FABP5 expression was detected in CC1+ mature 
oligodendrocytes where no FABP7 expression could be detected. 
Expression of FABP3, another known brain- expressed FABP, was 
not detected in the oligodendrocyte lineage cells. By showing a 
reciprocal expression of FABP7 and FABP5 between OPCs and ma-
ture oligodendrocytes, our present data introduce novel markers 
for oligodendrocyte lineage, and suggest the involvement of FABPs 
in the regulation of their proliferation/differentiation. These find-
ings provide new insights into lipid homeostasis in the process of 
differentiation of oligodendrocyte lineage cells which may support 
the preventive and therapeutic roles of PUFAs in neuropsychiatric 
and neurodegenerative diseases. We are currently studying the role 
of FABP7 and FABP5 on proliferation and differentiation of OPCs 
in the normal and pathological conditions by using FABP7-KO and 
FABP5-KO mice.
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IDENTIFICATION OF MACROPHAGE MIGRATION 
INHIBITORY FACTOR (MIF): A NOVEL FUNCTIONAL 
MOLECULAE PROMOTING CELL SURVIVAL AND 
PROLIFERATION OF MOUSE NEURAL STEM/
PROGENITOR CELLS
Ohta, Shigeki1, Misawa, Aya1, Fukaya, Raita2, Okano, Hideyuki3, 
Kawakami, Yutaka1, Toda, Masahiro2

1Institute for Advanced Medical Research, Keio University School of Medicine, 
Tokyo, Japan, 2Department of Neurosurgery, Keio University School of Medicine, 
Tokyo, Japan, 3Department of Physiology, Keio University School of Medicine, 
Tokyo, Japan

Identification of molecules that promote cell survival and/or pro-
liferation of neural stem/ progenitor cells (NSPCs) may be utilized 
in future therapeutic applications. In a previous study, we showed 
that murine dendritic cells (DCs) increase the number of NSPCs in 
vitro and in vivo. In the present study, we identified macrophage 
migration inhibitory factor (MIF) as a novel factor that can support 
proliferation and/or survival of NSPCs in vitro. MIF is secreted by 
DCs and NSPCs; however, MIF function in the normal brain has 
previously remained largely unknown. It was previously shown 
that in macrophages, MIF binds to a CD74-CD44 complex. Here, 
we observed the expression of MIF receptors in mouse ganglionic 
eminence (GE)-derived neurospheres using flow cytometry in vitro. 
We also found CD74 expression in the GE of E14 mouse brains, 
suggesting that MIF plays a physiological role in vivo. MIF increased 
the number of primary neurospheres, and secondary neurospheres 
supporting self-renewal ability. In contrast, retrovirally-expressed 
MIF shRNA and MIF inhibitor (ISO-1) suppressed primary and 
secondary neurosphere formation, as well as cell proliferation. MIF 
knock-down by shRNA increased caspase 3/7 activity. MIF increased 
phosphorylation of Akt, Erk, AMPK, and Stat3 (Ser727), neurosphere 
cell surface expression of Glut1, and gene expression of Hes3 and 
Egfr which are thought to support cell survival, proliferation and/
or maintenance of NSPCs. Furthermore, MIF up-regulated gene 
expression of Sox6 in these neurospheres, which can support the 
self-renewal of GE-derived neurospheres. MIF is also revealed as a 
chemo-attractant for NSPCs in the in vitro chemochamber migra-
tion assay and brain slice culture system. Taken together, MIF can 
induce NSPC proliferation and maintenance by using multiple-
signaling pathways synergistically, and it may be a potential 
therapeutic factor capable of NSPC activation for the treatment of 
degenerative brain disorders.
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GENERATION OF DOPAMINERGIC NEURONS 
DIRECTLY FROM MOUSE FIBROBLASTS AND 
FIBROBLAST-DERIVED NEURAL PROGENITORS
Sheng, Chao1, Zheng, Qinyuan1, Wu, Jianyu2, Xu, Zhen3, Sang, Lisi1, 
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Loss of midbrain dopaminergic (DA) neurons is a pathologi-
cal feature of Parkinson’s disease (PD). Recent advances in the 
reprogramming research field indicate that it may be possible to 
convert somatic cells into mature dopaminergic neurons relevant 
in disease modeling and/or replacement therapies. In this study, we 
have successfully converted mouse fibroblasts into DA neurons by 
two separate routes. One is to introduce into fibroblasts DA lineage 
specific factors combined with Ascl1 and Brn2, the two induced 

neuron (iN) factors that can convert fibroblasts to mature neurons; 
and the other is to first reprogram mouse fibroblasts into neural 
progenitors that possess the potential of DA neuron specification. 
Two different groups of DA lineage specific factors (Foxa2 and 
Lmx1a; or Nurr1, Lmx1b and Otx2), combined with Ascl1 and Brn2, 
can directly induce mouse embryonic fibroblasts (MEFs) into DA 
neurons. We have previously shown that sertoli cell, a mesoderm-
derived terminally differentiated cell, can be reprogrammed 
directly to a neural stem cell-like cell by defined factors. Here, by 
introducing the same gene cocktail, tail tip fibroblasts (TTFs) can 
also be induced to a multipotent state resembling neural progeni-
tor cells. The induced neural progenitor cells (iNPCs) are capable 
of self-renewal and differentiation into neurons and glia in vitro, as 
well as surviving transplantation and giving rise to mature neurons 
in vivo. Furthermore, iNPCs can commit to DA neuronal lineage 
after treatment with the patterning factors, sonic hedgehog (Shh) 
and fibroblast growth factor-8 (FGF-8). The DA neurons obtained 
from either direct conversion or fibroblast-derived progenitors 
show functional membrane properties and express En1 and Pitx3, 
indicating a midbrain DA neuronal identity. The findings of this 
study may provide a tool for disease modeling and a new therapeu-
tic strategy for treating PD.
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CHARACTERIZATION OF ADULT MOUSE TISSUE 
SPECIFIC STEM/PROGENITOR CELLS IN INFERIOR 
COLLICULLUS
Okazaki, Haruka1, Kanda, Seiji1, Suzuki, Hiroko1, Ooka, Hisashi1, 
Nishiyama, Toshimasa1, Tomoda, Koichi2

1Regeneration Research Center for Intractable Diseases, Kansai Medical 
University, Osaka, Japan, 2Otorhinolaryngology, Kansai Medical University, 
Osaka, Japan

To investigate the keys of treatments for the deaf patients that have 
auditory damages, we tried to isolate stem/progenitor cells from 
inferior collicullus in the auditory pathway and analyzed the cell 
characterization and gene expressions. To identify the slow cycling 
cells suggesting the possibility of stem cell, BrdU was injected to 
hypodermic 2 times/day for 3 days continuously and sacrificed 
after 8 weeks. The results of immunohistochemistry showed that 
a few cells were identified as BrdU+ and ABCG2+ double positive 
cells in the section of inferior collicullus. Spheroid formation was 
detected when the inferior collicullus cells were grown in serum-
free, non-adherent culture. Furthermore, we assumed that it was 
possible to purify stem cells as side population (SP) cells, inferior 
collicullus cells were isolated from 3 weeks age of mice and stained 
with Hoechst 33342. After staining, SP cells were sorted as a nega-
tive fraction. The population of SP cells was about 1-2 % of total 
inferior collicullus cells. Additionally, in order to characterize the 
cell characterization of SP cells, we used microarray techniques by 
Mouse oligo Microarray (Agilent technologies). The results showed 
that the up-regulated genes in SP cells were included some specific 
markers of stem cells, ABCG2 etc. We analyzed the gene expres-
sion of SP cells by RT-PCR. The results showed that some specific 
markers of stem/progenitor cells, such as Oct-3/4, Sox2, and ABCG2, 
were over-expressed in SP cells compared with main population 
(MP) cells. Currently we are going to study whether these cells have 
the multipotential ability as stem/progenitor cells.



ISSCR 10th Annual Meeting www.isscr.org/2012

20

Detailed Program and Abstracts — Friday, June 15
Poster Board Number: F-1056

EPIGENETIC REGULATION OF MOUSE NEURAL 
STEM CELL DIFFERENTIATION AND FUNCTIONAL 
BRAIN DEVELOPMENT
Taga, Tetsuya1, Kagawa, Tetsushi1, Bizen, Norihisa1, Yamaguchi, 
Yuhei1, Kokubu, Yasuhiro1, Hattori, Satoko2, Takao, Keizo3, Miyakawa, 
Tsuyoshi2, Inazawa, Johji4, Nakamura, Toshinobu5, Nakano, Toru6

1Department of Stem Cell Regulation, Medical Research Institute, Tokyo Medical 
and Dental University, Tokyo, Japan, 2Division of Systems Medicine, Institute for 
Comprehensive Medical Science, Fujita Health University, Aichi, Japan, 3Section 
of Behavior Analysis, Center for Genetic Analysis of Behavior, National Institute 
of Physiological Sciences, Aichi, Japan, 4Department of Molecular Cytogenetics, 
Medical Research Institute, Tokyo Medical and Dental University, Tokyo, Japan, 
5Department of Animal Bio-Science, Nagahama Institute of Bio-Science and 
Technology, Shiga, Japan, 6Department of Pathology, Graduate School of 
Medicine and Frontier Biosciences, Osaka University, Osaka, Japan

Precise regulation of neural stem cells (NSCs) during development 
is important for brain architecture and function. Much atten-
tion is recently being paid to epigenetic regulation of the NSC-
differentiation for understanding brain development and tackling 
neural diseases, because solely DNA sequence-based approaches 
may not fully explain normal and disease conditions in the brain. It 
had been a long standing question how astroglial differentiation 
is prevented until the late gestational stage even though astro-
gliogenic cues and their downstream signaling components are 
present in early and mid-gestational stages. We demonstrated that 
DNA methylation is a critical determinant in the developmental 
stage-dependent regulation of astroglial differentiation. We dem-
onstrated that the cytosine residue in the CpG dinucleotide present 
in the critical DNA element for the binding of a transcription factor 
STAT3, a downstream target of astroglial differentiation cytokines, 
in an astroglial gene promoter is highly methylated until the mid-
gestational stage and then is demethylated as the brain develops. 
We recently showed that the expression level of Tet3, whose gene 
product TET3 converts the 5-methylcytosine to 5-hydroxymethylcy-
tosine and then leads to either demethylation of this cytosine and/
or hindrance of access of gene-silencing protein(s), increased in 
mouse brain in accordance with development. Furthermore, forced 
expression of TET3 in the culture of mid-gestational neural stem 
cells which do not normally respond to astrogliogenic cytokines 
rendered these cells responsive to such cell-external cues. Con-
versely, knock-down of Tet3 expression inhibited astrocyte differen-
tiation of late-stage neural stem cells.  Mouse models established in 
consideration of epigenetic regulation of the brain can be useful for 
understanding disease mechanisms and also for therapeutic drug 
development to tackle neurological disorders. gasc1 (gene ampli-
fied in squamous cell carcinoma 1) encodes a histone H3 lysine 9 
(H3K9) demethylating enzyme. Alteration of the H3K9 methylation 
status is known to be related to the control of gene expression. We 
show that gasc1 is expressed in post-mitotic neurons in the brain. 
A mutant mouse strain was developed by a gene-trap insertional 
mutagenesis in this gene. Homozygous mutant mice exhibited 
significantly low expression of gasc1. Histology of the homozygous 
mutants showed no obvious defects, by the fall in the expression of 
gasc1, in the brain and other organs during development and up 
until adulthood. However, in a rotarod test, the impaired acquisi-
tion of skilled behavior occurred in the mutant mice. The mutants 
also displayed hyperactivity and enhanced locomotion in the open 
field test compared with wild-type control mice.  In conclusion, 
we suggest a novel epigenetic regulation of astrogliogenesis and 
also propose a new mouse model with an epigenetic modification 
defect whose phenotype resembles human neurological/psychiat-
ric symptoms.

Poster Board Number: F-1057

NEURAL CREST-DERIVED CELLS PRODUCE 
MULTIPLE NEURAL CELL TYPES IN THE MOUSE 
FOREBRAIN
Yamanishi, Emiko, Takahashi, Masanori, Osumi, Noriko
Division of Developmental Neuroscience, Tohoku University Graduate School of 
Medicine, Sendai, Japan

Neural crest cells originate from the neural folds and migrate 
into the various embryonic regions where they differentiate into 
multiple cell types. A population of neural crest-derived cells 
(NCDCs) invades back into the developing forebrain to differenti-
ate into microvascular pericytes, but less is known regarding the 
existence of NCDCs in the postnatal brain. Using a transgenic 
mouse line in which NCDCs are genetically labeled with EGFP, 
we observed 1) that NCDCs invaded into the telencephalon with 
endothelial cells at embryonic day (E) 9.5 and 2) that a majority of 
these NCDCs expressed pericyte markers, i.e., PDGFRβ and NG2, 
at E11.5. Interestingly, approximately 5% of these NCDCs were 
NG2-negative and p75-positive; the latter of which is a neural crest 
cell marker. Proliferation and pericyte differentiation appeared to 
occur in the specific mesenchymal region where blood vessels 
and the basement membrane of the telencephalon were in close 
contact. Postnatally, NCDCs were observed to be scattered within 
the forebrain as multiple cell types, including not only pericytes but 
also neurons, astrocytes, oligodendrocytes, and oligodendrocyte 
precursors. Notably, the NCDCs that expressed neural stem/pro-
genitor cell markers were observed in several areas, including those 
that are involved in adult neurogenesis, i.e., on the walls of the 
lateral and third ventricles and the choroid plexus. Taken together, 
our data suggest that NCDCs invade the developing forebrain, dif-
ferentiate into various cell types, and may even retain multipotency 
in postnatal stages.

Poster Board Number: F-1058

COMPARATIVE STUDY OF NEURAL STEM CELL 
TRANSPLANTATION FOR SPINAL CORD INJURY IN 
BETWEEN YOUNG AND AGED MICE
Takano, Morito1, Takahashi, Yuichiro1, Yasuda, Akimasa1, Nori, 
Satoshi1, Nishimura, Soraya1, Iwai, Hiroki1, Tsuji, Osahiko1, Toyama, 
Yoshiaki1, Okano, HIdeyuki2, Nakamura, Masaya1

1Orthopaedics surgery, Keio University, Tokyo, Japan, 2Physiology, Keio 
University, Tokyo, Japan

Introduction: To reflect the transition to aging society, it has been 
pointed out the number of patients with SCI over 60 years old 
tends to increase. Therefore, establishment of the treatment for 
elderly patients with SCI is an urgent need. In this study, we com-
pared the therapeutic effects of Neural stem cells (NSCs) transplan-
tation for SCI in young adult (2-month-old) and aged (15-month-
old) mice. Methods: SCI was induced by IH impactor (70kDyn) in 
both young and aged mice, fetal brain derived NSCs of CAG-ffluc-
venus Tg mice were transplanted into the lesion epicenter at 9 days 
after SCI (young- and aged TP groups). In the vehicle control group 
of both young and aged mice, PBS was injected into the lesion 
site (young- and aged -control groups). Behavioral analysis was 
performed using BMS score and the survival of the grafted cells was 
examined using bioluminescense imaging. For histological analysis, 
the spinal cords of two groups were resected and analyzed by im-
munohistochemistry.  Results: The BMS score of the aged-control 
group was significantly lower than that of the young-control group. 
Interestingly, compared to the aged-control group, significantly 
better functional recovery was observed in the aged-TP group, 
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which was similar to that observed in the young-TP group. The 
survival rate of grafted NSCs in the aged-TP group was significantly 
higher than that in the young-TP group. In the aged-TP group, the 
grafted NSCs predominantly differentiated into neurons and less 
into astrocytes. Furthermore, RT-RCR analysis of inured spinal cord 
harvested at 2 weeks after SCI revealed lower gene expression of 
sema3a, robo3, IL-6 and CTNF, and also higher gene expression of 
hepatocyte growth factor in the aged-control group compared to 
the young-control group.  Conclusion: Taken together, the differ-
ence in the microenvironment between young and aged SCI plays 
a role in functional recovery after NSCs transplantation. We con-
clude that advanced age does not prevent a beneficial response to 
NSCs transplantation following experimental spinal cord injury.

Poster Board Number: F-1059

DEFICIENCY OF DGCR8 GENE, A POTENTIAL GENE 
FOR 22Q11 DELETION SYNDROME, DECREASES 
CELL PROLIFERATION AND NEUROGENESIS IN THE 
ADULT MOUSE DENTATE GYRUS
Ouchi, Yasuo, Banno, Yuya, Shimizu, Yuko, Ando, Shouta, Mizuno, 
Mai, Iwamoto, Takashi
Department of Biomedical Sciences, Chubu University, Kasugai, Aichi, Japan

MicroRNAs (miRNAs) represent a class of small non-coding RNAs 
that are key regulators of many cellular events. Although recent 
studies have suggested that the functional significance of adult 
neurogenesis in hippocampal-dependent memory, the biological 
relevance of miRNAs in adult neural stem cells (aNSCs) mainte-
nance and neural diseases remains unclear.  To elucidate the func-
tion of miRNAs in aNSCs, we focused on DGCR8 gene, a possible 
candidate for 22q11-deletion type schizophrenia, and analyzed 
its function by generating knockout mice. As previously reported 
by Stark KL et al., DGCR8 knockout mice died before birth, but 
DGCR8(+/-) mice displayed schizophrenia-like phenotype with no 
obvious morphological changes in brain. To unveil the mechanism, 
we examined adult neurogenesis in hippocampal dentate gyrus. 
Interestingly, both aNSC proliferation and neurogenesis were sig-
nificantly retarded in DGCR8(+/-) mice. When we further tested the 
self-renewal potential of aNSCs using neurosphere assay, neuro-
sphere-forming ability was also down regulated in these mice. On 
the other hand, we could not observe any significant induction 
of active caspase-3-positive apoptotic cells in DGCR8(+/-) mice. 
Finally, we performed microarray-based differential gene expres-
sion profiling and found that several schizophrenia-related genes 
were down regulated in the hippocampus of DGCR8(+/-) mice. 
Among these genes, we found that gene X can restore proliferation 
of DGCR8(+/-) aNSCs both in vitro and in vivo.  These results sug-
gest that gene X contributes to the self-renewal potential of aNSCs 
in the hippocampal dentate gyrus and may play a critical role in 
development of schizophrenia in 22q11-deletion syndrome.

Poster Board Number: F-1060

FOXG1 IS REQUIRED IN LATE MOUSE 
NEOCORTICAL PROGENITORS TO DIRECT THE 
DIFFERENTIATION OF UPPER-LAYER PROJECTION 
NEURONS
Toma, Ken-ichi, Kumamoto, Takuma, Hanashima, Carina
RIKEN CDB, Kobe, Japan

The mammalian neocortex comprises of diverse glutamatergic 
neuron populations, such as the preplate, deep-layer (layers V/VI) 
and upper-layer (layers II-IV) projection neurons. Each layer subtype 
arises from common neural progenitor cells (or neural stem cells) in 

a stereotypical temporal order. Previous in vitro and in vivo experi-
ments have shown that the specification of deep-layer subtypes 
during the early corticogenesis period is largely regulated by intrin-
sic determinants within the progenitors. However, the mechanisms 
underlying the progression of progenitor cell competence resulting 
in a switch from deep- to upper-layer neuron production remain 
largely unknown.  Foxg1 is a forkhead transcription factor that plays 
pleiotropic roles in the proliferation and differentiation of cortical 
progenitor cells. We previously identified that Foxg1 suppresses 
earliest glutamatergic cell identity within the deep-layer progeni-
tors through the repression of multiple gene expressions. These 
results demonstrated that Foxg1 is a key regulator of temporal cell 
competence to switch to the generation of deep-layer projection 
neurons during the early corticogenesis period. In contrast, the 
requirement and specific roles of Foxg1 in late cortical progenitor 
cells has remained elusive. To directly assess the role of Foxg1 in up-
per-layer projection neuron development, we utilized a conditional 
knockout mouse line in which Foxg1 expression can be regulated 
under the control of tet-transactivator. Using this line, we inacti-
vated Foxg1 at E14.5 by doxycycline administration and examined 
the development of upper-layer neurons. Analysis of these Foxg1 
mutant cortices showed that the expression of upper-layer neuron 
specific genes was lost, and the migration of newly born neurons 
into the cortical plate were impaired. These data implied that Foxg1 
is required in the late cortical progenitor cells to direct the differen-
tiation of upper-layer projection neurons. Interestingly, temporal 
transcriptome analysis suggested that Foxg1 may regulate distinct 
molecular events within early and late cortical progenitor cells to 
control their neuronal differentiation. Collectively, these data imply 
that Foxg1 is a critical coordinator of neurogenesis program to 
direct layer-specific projection neuron differentiation throughout 
mammalian neocortical development.

Poster Board Number: F-1061

GENE EXPRESSION PROFILING ON 
DIFFERENTIATION OF MOUSE EMBRYONIC 
NEURAL STEM CELL EXPOSED TO ALCOHOL .
Park, Ji Hyun, Jung, Kyung Hwa, Choi, Mi Ran, Kim, Sun Hwa, Chai, 
Young Gyu
Hanyang University, Ansan, Korea, Republic of

Neural stem cells (NSCs) are tissue-specific multipotent stem cells 
that have the ability to differentiate into three cell lineages in the 
central nervous system: neurons, astrocytes and oligodendrocytes. 
The great therapeutic potential of NSCs has fueled attempts to 
characterize the expression of genes that regulate their fate. In this 
study, NSCs from the forebrain of embryonic day 15 mouse em-
bryos were differentiated for 2 days in the presence or absence of 
ethanol (50 mM), and gene expression patterns between differenti-
ated cells and ethanol-treated differentiated cells were assessed by 
microarray and real-time PCR analysis. Among the various analyzed 
genes, 336 genes were up-regulated in differentiated cells with 
presence of ethanol relative to differentiation cells with absence 
of ethanol whereas 1100 genes were down-regulated. Among 
the up-regulated genes, there were genes that were associated 
with an axon guidance protein (Ngef), p53 negative regulater 
(Letmd1) and DNA replication licensing factor (Mcm2). Among 
the down-regulated genes, there were genes that were associated 
with a glial marker (Gfap), a neuronal marker (Tubb3) and a glial 
transcription factor (Nfia). We found top three gene networks using 
GeneGo network analysis; TGF/WNT signaling pathway (Serping1, 
Wnt5a, and Csnk2a1), which is involved in specific gene transcrip-
tion in brain development; cell cycle regulation of G1/S transition 
(Cdkn2a, Ccnd1, and Gsk3b); and IGF-1 receptor signaling pathway 
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(Igf1r, Pten and Ywhaz), which is involved in cell proliferation and 
development. Most of genes included in top three gene networks 
were down-regulated in ethanol-treated differentiated cells com-
pared to differentiated cells. Our results indicate that alcohol might 
negatively affect TGF/WNT and IGF-1 receptor signaling pathways 
during NSC differentiation.

Poster Board Number: F-1062

NO INDUCES DNA DAMAGE IN NEURAL STEM 
CELLS DERIVED FROM NIEMANN-PICK DESEASE 
TYPE C MICE
Seo, Yoojin
Adult Stem Cell Research Center, Seoul, Korea, Republic of

Aims: Niemann-Pick disease type C (NPC) is typically associated 
with altered cholesterol metabolism and characterized by neu-
rological deficits, eventually leading to premature death. Given 
the evidence that NO production in NPC inhibited self-renewal 
of neural stem cells (NSCs), we determined how NO expression 
disrupts neurogenesis and its involved pathological cellular signal-
ing in NPC mice.  Results: NPC-NSCs produced excessive NO and 
usually formed fewer, smaller neurospheres than WT-NSCs did. To 
confirm the role of NO, we treated NPC-NSCs with L-NAME, a NO 
synthase inhibitor and found that L-NAME rescue the impaired self-
renewal of NPC-NSCs. Interestingly, we found that phosphorylated 
H2AX (γH2AX) foci, an indicator for DNA damage, were abundantly 
diffused in the NPC-NSC population, while the L-NAME treatment 
decreased the number of damaged cells. Since NO-induced DNA 
damage and apoptosis of NPC-NSCs also occur in vivo, we ad-
ministered L-NAME to 4- week-old WT and NPC mice by i.p route 
for 2.5weeks to reduce the NO production. Importantly, L-NAME 
treated NPC mice contain approximately half of damaged cells of 
untreated NPC mice whereas no discernible change was found 
between WT groups, implying the pathological role of NO in NPC.  
Innovation and Conclusion: It remains to be established how NPC1 
deficiency influences NSCs. In this study, we suggest NO as an 
important pathological factor in NPC etiology in the aspect of NSC 
damage. Moreover, given that treatment of L-NAME to NPC-NSCs 
prevents them from DNA damage, we propose NOS inhibitor as a 
possible therapeutic agent for NPC.

Poster Board Number: F-1063

DIRECT CONVERSION OF SOMATIC CELLS INTO 
NEURAL LINEAGES
Oh, Seung-ick, Park, Hang-soo, Hwang, Insik, Park, Han-kyul, Yoo, 
Kyoung-shin, Hong, Sunghoi
Department of Biomedical Science, College of Health Science, Korea University, 
Jeongneung-dong, Sungbuk-gu,, Seoul, Korea, Republic of

The reprogramming of mouse and human fibroblasts to induced 
pluripotent stem cells (iPSCs) raised the possibility that somatic 
cells could be reprogrammed to alternative cell fate without first 
becoming a pluripotent stem cell or a precursor cell. Recently, it 
was reported that mouse and human fibroblasts were directly 
reprogrammed to functional neurons using the combination of 
developmental transcription factors such as Ascl1, Brn2 and Myt1l. 
However, better cell type is needed for clinical applications because 
the fully differentiated neuronal cells are not good cell sources 
for regenerative medicine. In this study, we investigated whether 
mouse fibroblasts could be reprogrammed to progenitor cells, 
which will be a good cell type for cell transplantation, using Ascl1 
and other neuronal factors. First of all, we established a protocol 
for direct conversion of the fibroblasts into neural lineages, such as 
neurons, astrocytes, oligodendrocytes and dopaminergic neuronal 

cells. Each cell type was analyzed with neural cell-specific mark-
ers such as nestin, sox1, tuj1, O4, GFAP, nurr1, lmxla and TH in our 
immunostaining and RT-PCR experiments. Interestingly, we found 
neural precursor cells during neural induction of the fibroblasts, 
which were positive against sox1 and nestin antibodies, and 
expressed neural precursor marker genes such as sox1, nestin, and 
others. Therefore, these results show that the mouse fibroblasts 
may be directly reprogrammed to neural lineages including neural 
precursor cells. However, it should be further studied whether the 
neural precursor cells could be directly differentiated into func-
tional neurons in vitro and in vivo.

Poster Board Number: F-1064

PHENOTYPICALLY TRANFORMED GLIAL CELLS 
ACCUMULATE IN ADULT SPINAL CORDS OF 
TRANSGENIC RATS WITH MOTOR NEURON 
DEGENERATION .
Warita, Hitoshi, Mizuno, Hideki, Suzuki, Naoki, Kato, Masaaki, Aoki, 
Masashi
Neurology, Tohoku University Graduate School of Medicine, Sendai, Japan

Background & Objective: Amyotrophic lateral sclerosis (ALS) is a 
progressive and fatal neurodegenerative disease characterized by 
adult-onset loss of motor neurons. A substantial neurogenesis in 
the degenerating spinal cord has not been reported in human ALS 
samples and also in rodent ALS models. Glial cells are believed to 
form non-permissive microenvironment for regeneration in the 
damaged adult spinal cord. Considering cell-based therapy in ALS, 
therefore, we focused on the phenotype of glial cells surrounding 
spinal motor neurons of a rat model ALS. Methods: We investigated 
the cellular phenotype of newly-generated glial cells that constitute 
the microenvironment in spinal ventral horns of His46Arg mutant 
SOD1 transgenic (Tg) rats at pre-symptomatic, early symptomatic, 
and late symptomatic stages (n=4-5) with their age-matched  non-
transgenic littermates (non-Tg). Continuous administration of bro-
modeoxyuridine for 7 days labelled newborn cells in vivo. After the 
administration, we performed multiple immunohistochemistry in 
lumbar spinal cord cryosections using various cell-selective markers 
for neural stem/progenitor cells, glial precursors, astrocytes, oligo-
dendrocytes, and microglia. For quantification, we captured digital 
images of the immunofluorescence under confocal laser-scanning 
microscopy.  Results: In contrast to non-Tg, the Tg rats showed a 
significant and progressive increase of newborn glial cells including 
glial precursors, astrocytes, and microglia. The gliogenic response in 
Tg rats was detected at the site of motor neuron degeneration from 
the early stage of disease. In the spinal ventral horns of symptom-
atic Tg rats, both the aberrantly activated astrocytes with immature 
phenotype and NG2-expressing phagocytic microglia accumulated 
progressively leading to severe neuroinflammation at the later 
stage.  Conclusions: The present results revealed an emergence of 
phenotypically transformed glial cells that accumulate at the site of 
motor neuron degeneration in the ALS-like disease. Although the 
significance of the transformed glial cells remains to be addressed 
by intervention studies, coexistence of severe neuroinflammation 
suggests a non-permissive microenvironment in this ALS model. In 
addition to motor neuron restoration, glial control and prevention 
of neuroinflammation could be needed for promoting cell-based 
therapy in ALS.
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EFFECTS OF REACTIVE OXYGEN SPECIES IN 
RAT ADULT NEURAL STEM/PROGENITOR CELLS 
DIFFERENTIATION
Perez Estrada, Cynthia1, Covacu, Ruxandra1, Svensson, Mikael A.2, 
Brundin, Lou1

1Clinical Neuroscience, Karolinska Univ Hospital, Stockholm, Sweden, 
2Neurosurgery, Karolinska Univ Hospital, Stockholm, Sweden

Neural stem/progenitor cells (NPCs) persist in the adult organism 
and have been suggested to constitute a source for regenera-
tion during inflammatory conditions such as central nervous 
system (CNS) injuries and Multiple Sclerosis. Oxidative stress (OS) 
has a very important role in the progress of inflammation. OS is 
mediated by reactive oxygen species (ROS), among which are 
hydrogen peroxide (H2O2), hydroxyl radical (HO) and superox-
ide (O2·[[Unsupported Character - &#772;]]). ROS can cause lipid 
peroxidation, DNA damage and also neuronal cell death. The aim 
of this work is to dissect the effects of ROS, with special focus on 
H2O2, on the differentiation potential of NPCs. Primary NPC cul-
tures were propagated from biopsies from the subventricular zone 
of adult Dark Agouti rats and were exposed to different concentra-
tions of H2O2. Following the exposure, the H2O2 was washed away 
and the NPCs were differentiated for 5 days. The differentiation was 
assayed using immunocytochemistry for cell specific markers (gfap 
for astrocytes, tuj for neurons and O4 for oligodendrocytes) and 
quantitative RT-PCR (QPCR). H2O2 has a dual role, at high concen-
trations it can act as a free radical, and at low concentrations H2O2 
serves as a signaling molecule. Our results show that at low H2O2 
concentrations, exposed NPCs generated more neurons and oli-
godendrocytes following differentiation, compared to unexposed 
NPCs. During differentiation the cell exhibits different oxidative de-
fense profiles. In order to investigate the mechanism by which the 
H2O2 effect is mediated, the expression of 84 OS-related genes was 
measured using QPCR. Three genes involved in the glutathione me-
tabolism pathway; glutathione peroxidase 2 (GPX-2), glutathione 
peroxidase 6 (GPX-6) and glutathione peroxidase 4 (GPX-4) which 
play an important role in detoxifying the cell from ROS, had lower 
expression in cultures exposed to low H2O2 concentrations than 
in unexposed cultures. Lower oxidative defense in the NPCs could 
lead to a better penetrance of H2O2 to influence the differentia-
tion result. In other cell types vascular endothelial growth factor A 
(vegfa) and its receptor vegfr1 expression have been demonstrated 
to be induced by ROS. Moreover, others have shown that vegf has 
a neurogenic effect on NPCs. We therefore decided to investigate 
whether the expression of vegfa and vegfr1 was affected by H2O2 
in NPCs. Our results showed an upregulation of both vegfa and 
vegfr1 gene expression in NPCs exposed to low H2O2 concentra-
tions compared to unexposed NPCs. This suggests a possible 
correlation with the observed neurogenesis at low H2O2 concen-
trations. In contrast, exposing NPCs to inflammatory levels of H2O2, 
resulted in lower astrocyte and neuron percentages in differenti-
ated exposed cultures, compared to cultures from unexposed 
NPCs. Our results demonstrate that the differentiation process of 
adult NPCs can be influenced by environmental factors such as 
H2O2. The concentrations of the different ROS species could tune 
the differentiation event on NPCs, affecting the potential for the 
regeneration in the CNS.

Poster Board Number: F-1066

INTRAVENOUSLY ADMINISTERED AMNIOTIC 
FLUID-DERIVED NEURAL PROGENITOR CELLS 
INDUCE ENDOGENOUS CELL PROLIFERATION AND 
AMELIORATE BEHAVIORAL DEFICITS IN ISCHEMIC 
STROKE RATS
Tajiri, Naoki1, Acosta, Sandra1, Solomita, Marianna A.2, Antonucci, 
Ivana3, Stuppia, Liborio3, Glover, Loren E.1, Bickford, Paula C.1, 
Simancas, Alejandra Jacotte4, Coll, Margalida4, Yasuhara, Takao5, 
Date, Isao5, Kaneko, Yuji1, Borlongan, Cesar V.1
1Neurosurgery & Brain Repair, University of South Florida College of Medicine, 
Tampa, FL, USA, 2Neuroscience and Imaging, G. d’Annunzio University, Chieti-
Pescara, Italy, 3Biomedical Sciences, G. d’Annunzio University, Chieti-Pescara, 
Italy, 4Psicobiologia y Metodologia de las Cièncias de la Salud, Universidad 
Autónoma de Barcelona, Barcelona, Spain, 5Neurological Surgery, Okayama 
University Graduate School of Medicine, Dentistry and Pharmaceutical Sciences, 
Okayama, Japan

Viable neural progenitor cells can be isolated from rat amniotic 
fluid (Antonucci et al., Cell Transplant., 2011). Here, we tested the 
therapeutic benefits of amniotic fluid-derived stem (AFS) cells in a 
rodent of model of ischemic stroke. Adult, male Sprague-Dawley 
rats (about 8 weeks old at study initiation and weighing ~250g) 
were initially trained in the cognitive task Morris water maze. Only 
those animals (n=16 from original 20 rats) reaching the learning 
criteria (e.g., ability to reach the hidden platform in less than 30 
sec) were subsequently tested in motor tasks (elevated body swing 
test, rotorod test) and neurologic test, which further confirmed that 
these animal subjects were exhibiting normal behaviors (i.e., 50% 
swing activity to both left and right directions, ability to stay on ro-
tating rod for at least 60 sec, and a neurologic mean score of close 
to zero based on a battery of somatosensory tests). These animals 
then received a one-hour occlusion of the middle cerebral artery 
followed by reperfusion, which was verified by laser Doppler and 
with routine physiologic parameters (e.g., blood gases) validating 
a homogenous stroke subject population. At 5 weeks post-stroke, 
animals that showed significant cognitive, motor, and neurologic 
deficits (n=14) subsequently received intravenous transplants of rat 
amniotic fluid-derived neural progenitor cells (1 million viable cells 
in 1 ml of sterile saline; n=7) or vehicle (equivalent volume of saline; 
n=7) delivered over a period of 1 minute. At about one month after 
transplantation, animals were subjected again to the same behav-
ioral tests then euthanized for immunohistochemical evaluation of 
brain pathology. Statistical analyses revealed significant recovery of 
cognitive, motor and neurologic function in stroke animals that re-
ceived the amniotic fluid-derived neural progenitor cells compared 
to vehicle-infused stroke animals (p´s< 0.05). Although the H&E 
staining revealed no significant differences in the infarcted core 
areas between the two stroke groups, the cell proliferation marker, 
Ki67, demonstrated at least a two-fold increase in Ki67-positive cells 
along the subventricular zone of the stroke animals that received 
amniotic fluid-derived neural progenitor cells compared to those 
that received vehicle infusion. Morevoer, there is also a correspond-
ing increase in cells immunostained with Ki67 and doubled labeled 
with the migratory neural immature marker doublecortin. This 
increased cell proliferation along a neural fate occurred despite 
very few surviving grafts of amniotic fluid-derived neural progeni-
tor cells. Parallel ELISA and gene microarray analyses revealed 
significant upregulation of the chemokine receptor for stromal 
cell-derived factor-1, CXCR4, and the vascular endothelial growth 
factor (VEGF), implicated in cell migration and cell proliferation, re-
spectively. This study reports the therapeutic potential of amniotic 
fluid-derived neural progenitor cells in stroke animals, character-
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ized by attenuation of stroke-induced behavioral deficits, possibly 
via enhancement of endogenous repair mechanisms.

Poster Board Number: F-1067

3D DIFFERENTIATION OF PORCINE NEURAL 
PROGENITOR CELLS INTO SUBTYPE-SPECIFIC 
NEURONS AND GLIAL CELLS
Rasmussen, Mikkel A .1, Deshmukh, Rahul S.2, Yannick, Martinez3, 
Hall, Vanessa J.1, Kovacs, Krisztian A.2, Dinnyes, Andras2, Hyttel, Poul1

1Department of Basic Animal and Veterinary Sciences, University of 
Copenhagen, Frederiksberg C, Denmark, 2Biotalentum Ltd, Godollo, Hungary, 
3Department of Pathology and Immunology, University of Geneva, Geneva, 
Switzerland

In vitro monolayer culture of mammalian neurons is a technique 
widely used in biomedical research to study developmental neurol-
ogy and in drug discovery for screening of new disease-modifying 
drugs. However, neurophysiological and pathological properties 
are difficult to recapitulate in this artificial culture system. Hence, 
three dimensional (3D) culture systems have been developed to 
produce engineered neural tissues (ENTs), which are more suitable 
for the analyses of complex cell interactions. In this study, a porcine 
epiblast-derived neural progenitor cell (NPC) line (Rasmussen et al., 
2011, Stem Cell Res 7:124-136) was used to produce ENTs. The NPCs 
were cultured for one week as neurospheres (NS) in NPC medium 
containing DMEM/F12, 1% N2, 1% B27, 1% Pen/strep, 20 ng/ml 
bFGF and 20 ng/ml EGF. The NS were then transferred to three (25 
to each) hydrophilic membranes (BioCell, Switzerland) and 400 μl 
of differentiation medium containing DMEM/F12, 1% N2, and 1% 
Pen/strep, was added between the ENT inserts and the wells. After 
2 days in 3D culture, the NS merged into a single structure and by 
Day 35, it had developed into a spherical 3D structure. At this point, 
the ENTs were fixed in 4% paraformaldehyde, cryosectioned and 
analyzed by immunohistochemistry (IHC) or fixed in 3% glutaral-
dehyde and processed for transmission electron microscopy (TEM). 
IHC of the sectioned ENTs showed widespread staining for the 
neural marker TUJI, the astrocyte marker GFAP, and the oligoden-
drocyte marker CNPase, underlining the multipotency of the NPCs. 
Neurons located within the upper part of the ENTs were positive for 
the mature neural marker NeuN, and staining for synaptophysin, a 
marker of presynaptic and neurosecretory vesicles, was also pres-
ent in the upper layer and in the edges of the ENTs. The cholinergic 
marker ChAT, marked only a thin layer of cells in the uppermost 
part of the ENTs, whereas, staining with the glutamatergic marker 
VGLUT, revealed widespread staining, suggesting that most neu-
rons had differentiated towards a glutamatergic subtype. Finally, 
the NPC marker NESTIN was negative, showing that all NPCs had 
undergone neural differentiation. TEM analyses showed that the 
ENTs were composed of densely packed cellular material with very 
sparse intercellular spaces, characteristic of neural tissue. Neuron-
like cells presented a large spherical nucleus rich in euchromatin 
with a well-developed nucleolus, abundant rough endoplasmatic 
reticulum, mitochondria, intermediate filaments and axon-like 
structures presenting microtubules and vesicles located in bulbous 
endings. Such neuron-like cells were found in close contact with 
glial-like cells presenting lobulated nuclei rich in heterochromatin 
along the nuclear envelope. In conclusion, we have established a 
3D culture system for generation of subtype-specific neurons and 
glial cells from porcine NPCs, which may potentially be used to 
capture advanced neural properties.
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DISTINCTIVE EFFECTS OF ARACHIDONIC ACID 
AND DOCOSAHEXAENOIC ACID ON RAT NEURAL 
STEM/PROGENITOR CELLS
Sakayori, Nobuyuki, Osumi, Noriko
Division of Developmental Neuroscience, Tohoku University Graduate School of 
Medicine, Sendai, Japan

Arachidonic acid (ARA) and docosahexaenoic acid (DHA), which are 
the dominant polyunsaturated fatty acids in the brain, have crucial 
roles in brain development and function. We have previously 
shown that ARA promote postnatal neurogenesis in the rat hippo-
campus. In addition, another group has shown that DHA promote 
adult neurogenesis in the hippocampi of rats fed with a fish-oil defi-
cient diet over three generations. However, the direct effects of ARA 
on neural stem/progenitor cells (NSPCs) and the effects of ARA and 
DHA on NSPCs at the neurogenic and subsequent gliogenic stages 
are still unknown. To further elucidate functions of these fatty acids 
on NSPCs, we analyzed effects of ARA and DHA on the mainte-
nance and differentiation of NSPCs using in vitro neurosphere 
assays. Here, we used primary neurospheres as neurogenic NSPCs 
and tertiary neurospheres as gliogenic NSPCs. To examine the ef-
fects on maintenance of NSPCs, neurospheres were dissociated and 
incubated with various concentrations of ARA or DHA. After 7 days 
in culture, the number of neurospheres was counted. To examine 
the effects on differentiation of NSPCs, neurospheres were dissoci-
ated and cultured with various concentrations of ARA or DHA. After 
4 days in culture, the number of neurons or astrocytes was counted. 
Regarding the effects of ARA and DHA on neurogenic NSPCs, ARA 
at 10-6 M increased the number of neurospheres and so did DHA 
at 10-7 M, whereas neither ARA nor DHA had a detectable effect on 
the differentiation of NSPCs. As for the effects of ARA and DHA on 
gliogenic NSPCs, DHA at 10-10 M and 10-8 M increased the number 
of neurospheres, while ARA had no such effect. On the other hand, 
ARA at 10-5 M increased the number of astrocytes, whereas DHA 
at 10-7 M increased that of neurons. These data suggest that ARA 
promotes the maintenance of neurogenic NSPCs and induces the 
glial differentiation of gliogenic NSPCs and that DHA promotes 
the maintenance of both neurogenic and gliogenic NSPCs and 
induces the neuronal differentiaiton of gliogenic NSPCs. We are 
now investigating molecular mechanisms of ARA and DHA on the 
maintenance and differentiation of NSPCs and the effects of these 
fatty acids on NSPCs in vivo.
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THE CHARACTERIZATION OF BASAL RADIAL GLIA 
IN THE DEVELOPING MATMOSET BRAIN
Murayama, Ayako Y .1, Okahara, Junko2, Sasaki, Erika2, Okano, 
Hideyuki1

1Department of Physiology, Keio University School of Medicine, Tokyo, Japan, 
2Central Institute for Experimental Animals, Kawasaki, Japan

The progenitors in the subventricular zone (SVZ) significantly 
contribute to the neocortex development. A recent study revealed 
a novel type of SVZ progenitor, referred to as basal radial glia (bRG), 
which retains a basal process to the pial surface, sustains expression 
of radial glial markers and is capable of self-renewal. bRGs occur at 
high relative abundance in the outer SVZ (OSVZ) of gyrencephalic 
primates (human) and nonprimates (ferret), but lower of lissen-
cephalic rodents (mouse), suggesting that the division of bRG in 
OSVZ is important to generate gyrencephalic brain. The common 
marmoset, Callithrix jacchus, is a near-lissencephalic primate 
despite the similar abundance of bRG cells to that in human and 
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ferret neocortex. Our recent paper (Kelava et al, 2011) revealed 
that a frequent occurrence of bRG cells is not sufficient to develop 
gyrencephaly and suggests that multiple parameters, such as pro-
genitor cell type and cell cycle kinetics, may determine whether the 
neocortex become lissencephalic or gyrencephalic. In this study, 
we sought to explore the timing of bRG emergence in marmoset 
OSVZ as well as the fate of bRG cells. We characterized bRG cells 
in developing marmoset OSVZ using the technique of sequential 
5′-bromo-2′-deoxyuridine (BrdU) and 5-ethynyl-2′-deoxyuridine 
(EdU) labeling by intraperitoneal injection of BrdU and EdU to 
pregnant mother, in combination with immunofluorescent staining 
of brain slice. Our observations demonstrated that the RG-like cells 
in OSVZ first appeared at E86 to E89. We also analyzed the cell cycle 
length of marmoset neocortical progenitors by counting the EdU+/
BrdU+, EdU+/BrdU- and EdU-/BrdU+ RG-like cells. In addition, we 
finally performed live imaging of bRG using a cortical slice culture 
technique and observed the birth of bRG cells, their division pat-
tern in OSVZ and the fate of their daughter cells.
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NEURAL STEM CELLS, ADULT NEUROGENESIS AND 
GALECTIN-1: FROM BENCH TO BEDSIDE
Sakaguchi, Masanori1, Okano, Hideyuki2

1RIKEN Brain Science Institute, Wako, Saitama, Japan, 2Physiology, Keio 
University, Tokyo, Japan

Neural stem cells (NSCs) in the adult brain have been a consistent 
focus of biomedical research. One reason is because of their poten-
tial clinical applications. To fully exploit this potential, the molecular 
mechanisms that regulate NSCs must be clarified. Several lines 
of evidence show that a multi-functional protein, Galectin-1, is 
expressed and has a functional role in a subset of adult NSCs. Re-
searchers, including our group, have explored the physiological role 
of Galectin-1 in NSCs and its application in the treatment of animal 
models of neurological disorders such as brain ischemia and spinal 
cord injury. Here, we summarize what is currently known regarding 
the role of Galecitin-1 in adult NSCs. Furthermore, we discuss cur-
rent issues in researching the role of Galectin-1 in adult NSCs under 
both physiological and pathological conditions.
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DIFFERENTIAL EFFECTS OF PRENATAL VS 
ADULT INFLAMMATORY STIMULI ON ADULT 
NEUROGENESIS AND THE NEUROGENIC NICHE .
Roca, Valeria I ., Graciarena, Mariana, Mathieu, Patricia, Pitossi, 
Fernando
Laboratorio de Terapias Regenerativas y Protectoras del Sistema Nervioso., 
Fundacion Instituto Leloir, Ciudad Autonoma de Bs. As., Argentina

The perinatal stage is characterized by increased sensitivity to 
inflammatory stimuli which affect adult physiology, including adult 
neurogenesis. We have hypothesized that a prenatal pro-inflam-
matory challenge would cause a more sustained negative effect on 
adult neurogenesis than an adult one.  To test this hypothesis, we 
injected Wistar pregnant rats subcutaneously with lipopolysaccha-
ride (LPS, 0.5 mg/kg) or saline at embryonic days 14, 16, 18 and 20. 
In the adulthood, a similar regime (4 subcutaneous LPS injections 
every other day, 1 mg/kg) or a single ip. LPS dose (1 mg/kg) were 
administered. The effects on neurogenesis were assessed 60 days 
later in both cases.  We have observed 25% reduction of adult 
neurogenesis levels and an impaired performance in the novel 
object recognition test in prenatally LPS-treated rats compared to 
controls. Both effects were mediated by a decrease in the levels of 
TGF-beta and accompanied by a long-term microglial activation in 

the dentate gyrus. In contrast, we found that adult LPS treatment 
significantly decreased adult neurogenesis after 7 days but not af-
ter 60 days, assessed by co-labeling of BrdU and neuronal markers 
(PSA-NCAM; DCX). In line with these results, microglial activation 
in adult LPS treated animals was only observed in correlation with 
decreased neurogenesis. Even though, cytokine expression analysis 
by real-time RT-PCR revealed a decrease in TGF-beta expression 
in the adult hippocampi of prenatally LPS-treated rats, the levels 
of TGF-beta expression in the DG of the adult treated animals 
remained unchanged.  Hence, peripheral inflammation has differ-
ent outcomes regarding adult neurogenesis and the neurogenic 
niche, according to the developmental stage when the challenge 
is received. These results highlight the susceptibility of the CNS to 
prenatal programming and its long term consequences compared 
to the limited response of the adult brain.
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NEURAL STEM CELL GRAFTING COUNTERACTS 
HIPPOCAMPAL-INJURY MEDIATED IMPAIRMENTS 
IN MOOD, MEMORY AND NEUROGENESIS
Shetty, Ashok K ., Hattiangady, Bharathi
Texas A&M Health Science Center College of Medicine at Scott & White, Institute 
for Regenerative Medicine, Temple, TX, USA

Hippocampus is vital for functions such as mood and memory. Hip-
pocampal injury typically leads to mood and memory impairments 
associated with reduced and aberrant neurogenesis in the dentate 
gyrus. In this context, interventions that are competent for averting 
the evolution of initial hippocampal injury into mood and memory 
impairments have great significance. Particularly, therapeutic 
strategies that have promise for maintaining neurogenesis in the 
injured hippocampus at normal levels in terms of both extent and 
pattern are of great interest. This is because hippocampal neuro-
genesis is considered to be vital for functions such as mood and 
memory, and the aberrant neurogenesis that ensues after injury is 
believed to contribute to mood and memory dysfunction as well as 
dentate hyperexcitability. We examined whether neural stem cell 
(NSC) grafting after hippocampal injury would counteract impair-
ments in mood, memory and neurogenesis. We expanded NSCs 
from the anterior subventricular zone (SVZ) of postnatal F344 rat 
pups expressing the human placental alkaline phosphatase and 
grafted into the hippocampus of young adult F344 rats at five days 
after an injury inflicted through a unilateral intracerebroventricu-
lar administration of kainic acid. We chose postnatal SVZ-derived 
NSCs as donor cells in this study because of the feasibility for their 
expansion in culture for extended periods without losing multipo-
tency owing to their self-renewal ability. Moreover, harvesting of 
SVZ-NSCs from autopsied postnatal or adult human brains is also 
feasible.  Analyses through forced swim, water maze, and novel ob-
ject recognition tests revealed significant impairments in mood and 
memory function in animals that underwent injury and sham-graft-
ing surgery. In contrast, animals that received SVZ-NSC grafts after 
injury exhibited mood and memory function that are comparable 
to naïve control animals. Graft-derived cells exhibited excellent 
survival and pervasive migration, and differentiated into neurons, 
subtypes of inhibitory GABA-ergic interneurons, astrocytes, oligo-
dendrocytes and oligodendrocyte progenitors. Significant fractions 
of graft-derived cells also expressed beneficial neurotrophic factors 
such as the glial cell-line derived neurotrophic factor, brain-derived 
neurotrophic factor and fibroblast growth factor. Furthermore, 
SVZ-NSC grafting counteracted the injury induced reductions and 
abnormalities in neurogenesis by both maintaining a normal level 
of NSC activity in the subgranular zone and providing protection to 
reelin+ interneurons in the dentate gyrus. These results underscore 
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that early SVZ-NSC grafting intervention after hippocampal injury 
is efficacious for thwarting mood and memory dysfunction and 
abnormal neurogenesis.
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GLP1R-SIRT1 CASCADE IN HESC AND 
IPSCS REGULATING PLURIPOTENCY AND 
DIFFERENTIATION
Braidy, Nady1,2, Sachdev, Perminder2,3, Sidhu, Kuldip2

1School of Medical Sciences, University of New South Wales, Faculty of Medicine, 
Sydney, Australia, 2School of Psychiatry, University of New South Wales, Sydney, 
Australia, 3Neuropsychiatric Institute, Prince of Wales Hospital, Sydney, Australia

The glucoinectrin hormone glucagon-like peptide 1-[7,36]amide 
(GLP-1) exerts several biological effects on peripheral tissues and 
the central nervous system (CNS). Recently we have demonstrated 
the presence of GLP-1 receptors in human embryonic stem cells 
(hESCs) and induced pluripotent stem (iPS) cells. Our preliminary 
data on micro RNA indicate that these receptors may have a role 
in maintaining pluripotency in these cells. However, the molecular 
mechanism by which GLP-1 receptors are involved in this process 
is not fully elucidated. Sirtuins or ‘silent information regulators of 
gene transcription’ are a new class of NAD+-dependent histone 
deacetylases that have been linked to a longer lifespan. While 
seven mammalian sirtuins have been identified, numerous studies 
suggest that SIRT1 is involved in neuropathology, although the 
role of this protein in normal cognitive functions is not clear. In this 
study, we aimed to determine whether GLP-1R ligand interactions 
act through sirtuins in influencing proliferation and apoptosis of 
hESCs and iPS derived neuronal stem cells. To address these issues, 
we tested mRNA levels of human SIRT1-7, and their associated pro-
tein in human embryonic stem cells (hESCs), induced pluropotent 
stem cells (iPS cells) derived from Alzheimer’s disease patients and 
age-matched controls. We have reported the presence of SIRT1-7 
in all hESCs and iPS cells using quantitative PCR. Our data shows 
that GLP-1 receptor expression increases with pluripotency and 
differentiation in hESCs occurring concurrently with a decrease in 
SIRT1 and SIRT2 mRNA expression. Contrary to the SIRT1-2 data, a 
significant increase in SIRT3-7 mRNA expression was also observed 
during hESC propagation. This preliminary data indicates that the 
GLP-1R-sirtuin interactions are crucial for maintaining dopaminer-
gic neurons derived from pluripotent stem cells.
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MECHANORECEPTIVE NEURAL NETWORK WITH 
RNA BINDING PROTEIN MUSASHI2
Shibata, Shinsuke, Okano, Hideyuki
Department of Physiology, Keio University, School of Medicine, Tokyo, Japan

The Musashi (Msi) proteins comprise a family of highly conserved 
RNA-binding proteins that regulate the expression of target 
proteins at the translational level. Drosophila-Msi regulates asym-
metric cell division in neural development. In mammalian central 
nervous system (CNS), Msi1 and Msi2, are co-expressed in neural 
stem cells, suggesting Msi family proteins maintain the mouse stem 
cells in CNS. To reveal the roles of Msi in vivo, we generated msi1 
deficient mice which frequently died of obstructive hydrocephalus. 
The result from msi1 deficient mice also indicated that the Msi2 
have cooperative roles, thus we generated msi2 deficient mice. 
The msi2 deficient mice survived to adult showing the phenotype 
of hypersensitivity to touch (allodynia) and fewer-than-normal 
synapses in the deep layer of the dorsal horn of the spinal cord with 
fewer innervation of sensory axons from the dorsal root ganglion 
(DRG) to the appropriate target layer in spinal cord. Target mRNA 

screening of Msi2 revealed that one of the target mRNAs control 
the neurite out growth. The direct regulation of the target by Msi2 
was confirmed with reporter and gel shift assay. Detailed behav-
ioral and histological analyses confirmed that the Msi2 regulate the 
projection of specific timing and specific subtypes of sensory neu-
rons by controlling the expression of the target. The phenotypes of 
msi2 deficient mice indicate that Msi2 regulates the formation of 
the sensory neural network by controlling protein expression of its 
target.
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SUPPRESSION OF TUMOR FORMATION IN STEM 
CELL THERAPY FOR PARKINSON’S DISEASE
Meneghello, Giulia1, Herland, Anna1, Kavanagh, Edel2, Joseph, 
Bertrand2, Teixeira, Ana1

1Cell and Molecular Biology, Karolinska Institutet, Stockholm, Sweden, 2Cancer 
Center Karolinska, Karolinska Sjukhuset, Stockholm, Sweden

Loss of dopaminergic neurons is a hallmark of Parkinson’s disease 
(PD). Embryonic stem cell techniques focusing on restoration of 
this single cell type have the potential to work as treatment of PD.  
We have conducted a drug screen aiming for tumor suppression 
associated with ES cell therapy. An anionic drug (AD) was selected 
within a screen where 24 drugs had been evaluated. The selection 
criteria included known, approved drugs, negatively charged and 
with small MW (<350 Da), known to promote differentiation or in-
hibit proliferation. Mouse ESCs (E 14.1 line) were pre-differentiated 
for 5 days and subsequently treated for 24 hours with a high dose 
of the anionic drug and cells were analysed at day 21 of differentia-
tion for the expression of the markers, Nestin, TH, Tuj1 and Nurr1 
by immunostaining, real time QPCR and FACS.  The results indi-
cate that the expression of tuj, TH and Nurr1 increase on samples 
treated with the AD and that, most importantly, the expression of 
Nurr1 and TH relative to nestin in mESCs treated with the anionic 
drug is about 2 times higher than that in the untreated cultures 
suggesting that the drug selected is promising for dopaminergic 
differentiation and suppression of proliferation.
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PAIRED RELATED HOMEOBOX PROTEIN 1 IS A 
NOVEL KEY REGULATOR OF ADULT NEURAL STEM/
PROGENITOR CELLS
Shimozaki, Koji1, Clemenson Jr, Gregory D.2, Gage, Fred H.2
1Center for Frontier Life Science, Nagasaki University, Nagasaki, Japan, 
2Laboratory of Genetics, The Salk Institute for Biological Studies, La Jolla, CA, 
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Newborn neurons are generated from neural stem cells (NSCs) in 
two specific regions of the adult brain. Maintenance for the self-
renewal activity and multipotency of adult NSCs are controlled by 
multiple transcription factor networks. We show here that paired 
related homeobox protein Prx1 (MHox1/PRRX1) plays an important 
role in the maintenance of adult NSCs. Prx1 protein is expressed in 
Sox2+/GFAP+/Nestin+ astrocytes in the subventricular zone of the 
lateral ventricles and the subgranular zone of the dentate gyrus in 
the adult brain, and work with the transcription factor Sox2 as a co-
activator. In addition, depletion of Prx1 in cultured adult NSCs lose 
their self-renewal activity. Furthermore, forced expression of Prx1 in 
the proliferating adult hippocampal stem/progenitor (AHP) prog-
eny lead to the exclusive generation of type-I/IIa-like astrocytes 
and oligodendrocytic progenitor-like lineages at the expense of 
newborn neurons. These data suggest that Prx1 plays an important 
role in neural cell lineage determination, and maintenance for the 
self-renewal of adult NSCs at several stages in the adult brain.
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IPS CELL-DERIVED NEURAL CREST CELLS FROM A 
PATIENT WITH HIRSCHSPRUNG’S DISEASE SHOW 
A REDUCED DIFFERENTIATION PLASTICITY
YUNG, Jasmine SY1, TSE, Hung-Fat2, Tam, Paul1, Ngan, Elly1

1Dept of Surgery, Univ of Hong Kong, Hong Kong, Hong Kong, 2Dept of Medicine, 
Univ of Hong Kong, Hong Kong, Hong Kong

Hirschsprung’s disease (HSCR) is a congenital disease character-
ized by the absence of ganglian cells in the colon. Some syndromic 
HSCR patients also present with cardiac defects, such as ventricular 
and atrial septal defects (VSD/ASD). These diseases would be at-
tributed to the defects in differentiation and/or migration of enteric 
and cardiac neural crest (NC) cells. For a better understanding of 
disease pathogenesis of HSCR and the associated syndromes, our 
laboratory has recently established two iPS cell lines from a HSCR 
patient exhibiting a short segment aganglionosis and ASD/VSD. 
With a gradient switch from KSR medium to a neural inductive N2 
medium supplemented with various neurotropic factors, human 
iPS cells differentiate to NC cells (HNK1+/p75+). Both the HSCR and 
control (IMR90) iPS lines could generate NC cells of similar capacity. 
However, we found that HSCR iPS cells exhibit a lower efficiency to 
produce enteric NC cells (HNK1+/RET+). A significantly less number 
of HNK1+/RET+ cells were obtained from HSCR iPS cells on day 9 
in the differentiation medium. Despite the patient NC cells could 
differentiate further along neuronal lineage, number of neuronal 
precursors (TH+/Tuj1+) obtained from the patient lines was signifi-
cantly reduced. In addition, they were not able to fully differenti-
ate to mature neurons (PGP9.5+) of proper neurite outgrowth and 
showed a reduced neural plasticity to form enteric neurons (such 
as VIP+ neurons). Similarly, these patient iPS cell derived NC cells 
are less competent to form smooth muscle cells (SMA+) when 
compared to that of the control line. In summary, we have demon-
strated that HSCR-iPS cell derived NC cells may harbor the intrinsic 
differentiation defects towards to neurogenic and smooth muscle 
cell lineages, which may lead to the incomplete colonization of the 
bowel and cardiac malformation of the patient.
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CALCIUM PHYSIOLOGY OF B TYPE ADULT RADIAL 
GLIA-LIKE PRECURSOR CELLS
Weible II, Michael W .
Biomolecular and Physical Sciences, Griffith University, Nathan, Australia

Adult neurogenesis is well established in the subventricular zone 
(SVZ) lining the lateral ventricles of the adult mammalian brain. 
Neural precursor cells of this neurogeneic niche continuously 
produce neurons that migrate, differentiation and become inte-
grated into functional networks involved in odor discrimination in 
the olfactory bulb. Adult SVZ derived neurospheres are thought 
to contain multipotent neural stem cells and when plated in vitro 
were observed to generate cells of the three main neural lineages: 
βIIItubulin+ neurons (0.012 ± 0.057%); GFAP+/vimentin- astro-
cytes (0.033 ± 0.017%); and O4+ oligodendrocyte precursor cells 
(0.091 ± 0.13%). Calcium signalling was investigated in two neural 
phenotypes observed to emerge from neurospheres and identified 
as vimentin+/SOX2+/DCX-/GFAP- radial glia-like (B type) cells and 
DCX+/SOX2+/vimentin-/GFAP- neuronal precursor (A type) cells. 
Responses to the purinergic agonist ATP (50μM) and growth factor 
mitogens EGF (10ng/ml) and bFGF (10ng/ml) were examined and 
their downstream signalling cascades analyzed. Both B type and 
A type cells were found to be responsive to depolarization and 
exhibited mechanisms consistent with SOC channel activation. This 

study found that the spontaneous calcium oscillations observed 
in the B type, radial glia-like cells, was dependent on EGF but not 
on FGF. Through the use of the antagonists ruthenium red (10μM), 
ryanodine (100μM), 2-APB (5μM), xestospongin-C (1μM), U-73122 
(5μM) and thapsigargin (1μM) spontaneous calcium oscillations 
were found to be regulated at the IP3R on the ER. Taken as a whole, 
these results offer a novel insight into the calcium physiology of 
SVZ-derived neural precursor cells.
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CHARACTERIZATION OF IPSC-DERIVED NEURONS 
FROM FAMILIAL ALZHEIMER’S DISEASE PATIENTS
Woodruff, Grace E., Reyna, Sol M ., Goldstein, Lawrence S.B.
UCSD, La Jolla, CA, USA

Alzheimer’s disease (AD) is the most common cause of dementia 
and currently affects more than 26 million people worldwide. The 
majority of AD is sporadic without a known genetic or environ-
mental cause. However, there is a small minority of patients with 
dominantly inherited forms of the disease caused by mutations in 
amyloid precursor protein (APP), Presenilin 1 (PS1) and Presenilin 2 
(PS2). With the advent of induced pluripotent stem cell (iPSC) tech-
nology, we are now able to capture the genomes of these individu-
als and differentiate iPSCs into neurons and glia to investigate the 
molecular mechanisms that cause AD. The predominant hypothesis 
in the AD field implicates toxic amyloid-beta (Aβ) peptides in driv-
ing neuronal phenotypes. This hypothesis largely stems from the 
knowledge that the genes affected in fAD patients are all involved 
in the processing of APP and the generation of its secreted peptide, 
Aβ. Studies in the field however, suggest that neuronal autono-
mous events could also be taking part.  We recently reported that in 
iPSC-derived neurons of APP duplication patients we see elevation 
of secreted Aβ, hyperphosphorylated tau, and GSK3β as well as 
enlarged Rab5-positive early endosomes (Israel et al. Nature, 2012). 
Here we extend our group’s work to include the characterization of 
iPSC-derived neurons from patients with the APP V717F mutation. 
Importantly, IPSC-derived neurons from V717F patients display 
increased Aβ42 to 40 ratio, as expected, but not elevation of phos-
phorylated tau. This is in contrast to our group’s findings in APP 
duplication patients and suggests that there are different molecular 
mechanisms driving the pathology of fAD even when the same 
gene, APP, is affected.
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INHIBITION OF CSPG PRODUCTION IN ASTROCYTE 
BY GM-CSF ENHANCES NEURITE OUTGROWTH 
OVER PC12 CELLS In vItro
Sim, Kyoung mi
Division of Biomedical and Bioengineering Sciences, Inha University College of 
Medicine, In-Cheon, Korea, Democratic People’s Republic of

Granulocyte macrophage colony stimulating factor (GM-CSF) is a 
potent hematopoietic cytokine, which stimulates stem cell pro-
liferation in the bone marrow and inhibits apoptotic cell death in 
various cells. Recently, GM-CSF is being investigated to play a role 
in central nervous system (CNS). In our previous studies, GM-CSF 
has been shown to inhibit the apoptosis of neural cells and glial 
scar formation in rat SCI model. Chondroitin sulfate proteoglycans 
(CSPGs) have been shown to be up regulated in the CNS following 
injury and to inhibit regeneration in vitro and in vivo. In response 
to scar-inducing factors, astrocytes up regulate the production 
of CSPGs. In this study, we investigated the effect of GM-CSF on 
the expression of CSPG core proteins and neurite outgrowth in 
vitro system. GM-CSF inhibited the expression of CSPGs such as 
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neurocan, phosphacan and NG2 in rat astrocytes when treated with 
TGF-β3 or EGF. In addition, the neurite outgrowth of PC12 cells was 
enhanced when the cells were cultured on the extra-cellular matrix 
(ECM) over astrocyte treat with GM-CSF. These results provide the 
basis for the therapeutic effect of GM-CSF on neural cell injuries 
and for further expanding its therapeutic applications.
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SINGLE CELL ANALYSIS SHOWS MOSAIC CNVS IN 
HIPSC-DERIVED NEURONS AND FIBROBLASTS
McConnell, Michael J .1, Brennand, Kristen J.2, Piper, Julia1, Voet, 
Thierry3, Cowing-Zitron, Chris1, Vermeesch, Joris3, Hall, Ira M.4, Gage, 
Fred H.2
1Crick-Jacobs Center for Theoretical and Computational Biology, Salk Institute 
for Biological Studies, La Jolla, CA, USA, 2Laboratory of Genetics, Salk Institute 
for Biological Studies, La Jolla, CA, USA, 3Center for Human Genetics, K.U. 
Leuven, Leuven, Belgium, 4Biochemistry and Molecular Genetics, University of 
Virginia, School of Medicine, Charlottesville, VA, USA

Diversity among individual cells is obscured by population-level 
bulk measurement. Single cell resolution is especially relevant in 
the nervous system, where several lines of evidence indicate exten-
sive neuron-to-neuron genetic diversity (i.e. somatic mosaicism) 
in the brain. Given the unique access to human neurons provided 
through somatic cell reprogramming, we applied single cell 
genomic approaches to study neurons derived from karyotypically 
normal human induced pluripotent stem cell (hiPSC) lines. This 
work established that many of these neuronal genomes are vari-
ants of the individual’s genome. In addition to aneuploid neurons, 
many large copy number variations [CNVs (i.e. sub-chromosomal 
amplifications and deletions)] were prevalent in euploid neurons.  
The paucity of common CNVs among hiPSC-derived neurons is 
consistent with their occurrence during or after cell cycle exit. These 
single cell genomic approaches were also applied to karyotypi-
cally normal cultured human fibroblasts. Large amplifications were 
much more prevalent in fibroblasts than in neurons. Most impor-
tantly, some large amplifications were shared by other fibroblasts, 
and could be confirmed by FISH in interphase nuclei from the 
karyotypically normal preparation. The prevalence of fibroblasts 
with mosaic genomes may contribute to the success of cellular 
reprogramming approaches.
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ACTIVIN TYPE I RECEPTOR (ALK4) IS A SWITCH 
FOR THE DUAL ACTION OF THE ACTIVIN/ALK4 
PATHWAY: PROMOTING MESODERMAL LINEAGE 
AND INHIBITING NEURAL FATE
Matulka, Kamil1, Lin, Hsuan-Hwai2, hribkova, Hana1, Dvořák, Petr1, 
Sun, Yuh-Man1

1Department of Biology, Masaryk University, Brno, Czech Republic, 
2Neuroscience, King’s College London, London, United Kingdom

During embryogenesis, the Activin/Nodal pathway plays a crucial 
role in lineage decision. In vivo studies showed that different con-
centrations of Activin elicit distinct responses from Xenopus animal 
caps, ultimately producing a range of mesodermal fates. Nodal-/- 
mice fail to form both the mesoderm and the definitive endoderm, 
but show precocious neural differentiation, suggesting that the 
Activin/Nodal pathway promotes mesodermal lineage and inhibits 
neural fate decision. This is corroborated by a series of studies in 
vitro. Blockage of Activin signalling has been shown to promote 
neural fate in human ES cells and in mouse ES cells (our unpub-
lished data). What molecular mechanism underlies the dual role 
of the Activn/Nodal pathway is not clear. We have discovered that 

protein tyrosine phosphatase 1B (Ptp1B) acts as a novel partner of 
the Activin/Alk4 pathway to select between mesodermal or neural 
fates.  We employed human and mouse embryonic stem (ES) cell-
differentiation model to investigate the function of the Activin/Alk4 
pathway in the early fate decision. We found that the treatment 
of Activin at the different stages of ES cell differentiation exhibit 
diverse influences in cell-type derivatives. Inhibition of the Activin 
pathway at different time windows also shows a stage-dependent 
fate adaptation. A downstream factor of this pathway, Ptp1B, has 
been identified to interact with Alk4, which in turn governs Activin-
directed fate decision in combination with p-Smad2/3 signalling.
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HEPARAN SULFATE CONNECTIVE TISSUE 
NICHE FOR THE REGULATION OF STEM CELL 
PROLIFERATION IN THE ADULT BRAIN
Mercier, Frederic1, Douet, Vanessa1,2, Arikawa-Hirasawa, Eri3

1Dept. of Tropical Medicine, Medical Microbiology and Pharmacology, John 
A. Burns School of Medicine, University of Hawaii, Honolulu, HI, USA, 2Dept. of 
Tropical Medicine, Medical Microbiology and Pharmacology, John A. Burns 
School of Medicine, University of Hawaii, Honolulu, HI, USA, and Research 
Institute for Diseases of Old Age, Juntendo University, Faculty of Medicine, 
Tokyo, Japan, 3Research Institute for Diseases of Old Age, Juntendo University, 
Faculty of Medicine, Tokyo, Japan

In adulthood, new neurons and glial cells are generated from stem 
cells in restricted zones of the brain, namely the olfactory bulb (OB), 
rostral migratory stream (RMS), subventricular zone (SVZ) of the 
lateral ventricle, sub-callosum zone (SCZ) and sub-granular layer 
(SGL) of the dentate gyrus. What makes these zones germinal? We 
previously reported that N-sulfated heparan sulfates (N-sulfated 
HS) present in specialized extracellular matrix structures (fractones) 
and vascular basement membranes bind and promote the mitotic 
and anti-mitotic activity of the neurogenic factors FGF-2 and BMP-7 
respectively, next to stem cells in the anterior SVZ of the lateral ven-
tricle, the most neurogenic zone in adulthood. Basement mem-
branes-associated heparan sulfates are known to bind, store and 
protect bound growth factors from enzymatic degradation. Hepa-
ran sulfates are also known to facilitate the presentation of growth 
factors to their cognate receptors at the surface of target cells to 
ultimately mediate growth factor biological activity. Therefore, 
heparan sulfates in fractones and vascular basement membranes 
most likely promote the effect of FGF-2 and BMP-7 on mitosis to 
locally regulate neurogenesis in the adult neural stem cell niche. To 
determine to which extent cell proliferation is associated with N-
sulfated HS, we mapped N-sulfated HS and proliferating cells by im-
munohistochemistry throughout the adult mouse brain. We found 
that cell proliferation is associated with N-sulfated HS in the OB, 
RMS, the whole germinal SVZ, and the SCZ. Cell proliferation was 
weakly associated with N-sulfated HS in the SGL, but the SGL was 
directly connected to a sub-cortical N-sulfated HS+ extension of 
the meninges. The NS-sulfated HS+ structures were blood vessels in 
the OB, RMS and SCZ, and primarily fractones in the SVZ. N-sulfated 
HS+ fractones, blood vessels and meninges formed a continuum 
that coursed along the OB, SVZ, RMS, SCZ and SGL, challenging 
the view that these structures are independent germinal entities. 
These results support the possibility that a single anatomical sys-
tem might be globally responsible for mitogenesis and ultimately 
the production of new neurons and glial cells in the adult brain.  
Supported by NIH R21 NS057675, NIH RCMI 5G12/A103061 and 
Japanese Society for the Promotion of Scienes S09109.
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DIRECT TRANSDIFFERENTIATION OF FIBROBLAST 
CELLS INTO TRIPOTENT NEURAL STEM CELLS 
THAT ARE CLONALLY EXPANDABLE AND EXHIBIT 
TRANSGENE SILENCING
Thier, Marc Christian1, Wörsdörfer, Philipp1, Lakes, Yenal1, Gorris, 
Raphaela1, Herms, Stefan2, Opitz, Thoralf3, Seiferling, Dominic1, 
Quandel, Tamara1, Hoffmann, Per2, Brüstle, Oliver1, Edenhofer, 
Frank1

1Institute of Reconstructive Neurobiology, University of Bonn, Bonn, Germany, 
2Department of Genomics, University of Bonn, Bonn, Germany, 3Department of 
Epileptology, University of Bonn, Bonn, Germany

Transcription factor-driven reprogramming of fibroblast cells has 
been shown to yield neurons, cardiomyocytes, and neural as well 
as hepatocyte progenitors, demonstrating that transdifferentia-
tion of somatic cells will develop into a new paradigm in regen-
erative medicine. While somatic stem cells can be derived either 
from primary tissue or pluripotent cell sources such as induced 
pluripotent stem (iPS) cells the artificial induction of somatic 
cells has remained elusive. Here we aim at the direct derivation 
of neural stem (NS) cells from fibroblasts employing a modified 
iPS reprogramming paradigm. We used retroviral transduction of 
Sox2, Klf4, c-Myc and Oct4 to initiate dedifferentiation of fibroblast 
cells employing neurogenic conditions. 19 days post infection we 
observed neurosphere-like colonies that could be readily isolated 
and clonally expanded both as sphere and adherent cultures. These 
cells uniformly exhibit morphological and molecular features of NS 
cells such as the expression of Nestin, Olig2, and Pax6. Moreover, 
data will be presented demonstrating they iNS cells are able to dif-
ferentiate into all three neural lineages, neurons, astrocytes as well 
as oligodendrocytes in vitro and in vivo. Fibroblast-derived iNS cells 
exhibit clonal growth and maintain their marker expression profile 
and differentiation capability over prolonged expansion (>50 pas-
sages). We expect transdifferentiated somatic stem cells such as 
NS cells to provide a safe and robust, virtually unlimited source of 
patient-specific cells for future applications in regenerative medi-
cine and basic research.
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NOVEL NEURAL STEM CELL MARKER, SUR8/
SHOC2 INVOLVE BOTH INHIBITION OF 
DIFFERENTIATION AND MAINTENANCE OF 
STEMNESS OF NEURAL STEM CELL VIA ERK 
SIGNALING
Moon, Byoung-San1, Lee, Young-Mi1, Kim, Hyun Yi1, Kim, Mi-Yeon1, 
Yang, Dong-Hwa1, Lee, Jong-Min2, Cho, Kyung-Won2, Jung, Han-
Sung2, Choi, Kang-Yell1

1Translational Research Center for Protein Function Control, College of Life 
Science and Biotechnology, Yonsei university, Seoul, Korea, Republic of, 
2Department of Oral Biology, Research Center for Orofacial Hard Tissue 
Regeneration, College of Dentistry, Yonsei University, Seoul, Korea, Republic of

Sur8/Shoc2 is a scaffold protein that regulates the Ras-ERK path-
way. However, the roles of Sur8 in cellular physiologies are poorly 
understood. In the present study, Sur8 was severely repressed in 
the course of neural stem cells (NSCs) differentiation in the cerebral 
cortex of developing rat embryos. Similarly, Sur8 was also critically 
reduced in cultured NSCs which were induced differentiation by re-
moval of basic fibroblast growth factor (bFGF). Sur8 regulation oc-
curs at the protein level rather than at the mRNA level as revealed 
by both in situ hybridization and RT-PCR analyses. The role of Sur8 
in NSCs differentiation was confirmed by lentivirus-mediated Sur8 

knock-down, which resulted in increased differentiation, while 
exogenous expression of Sur8 inhibited differentiation. Contrast-
ingly, NSC proliferation was promoted by overexpression, but was 
suppressed by Sur8 knock-down. The role of Sur8 as an anti-differ-
entiation factor in the developing rat brain was confirmed by an ex 
vivo embryo culture system combined with the lentivirus-mediated 
Sur8 knock-down. The numbers and sizes of neurospheres were 
reduced, but neuronal outgrowth was enhanced by the Sur8 
knock-down. The Ras-ERK pathway is involved in Sur8-mediated 
regulations of differentiation, as the treatment of MEK inhibitors 
blocks the effects of Sur8. The regulations of NSCs¡¯ differentiation 
and proliferation by the Ras-ERK pathway were also shown by the 
rescues of the effects of bFGF depletion, neuronal differentiation 
and anti-proliferation by epidermal growth factor (EGF). In sum-
mary, Sur8 is an anti-differentiation factor that stimulates prolifera-
tion for maintenance of stemness in NSCs via modulation of the 
Ras-ERK pathway.
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ROLE OF NFIA TRANSCRIPTION FACTOR IN 
GLIOGENESIS
Tsuyama, Jun, Shimazaki, Takuya, Okano, Hideyuki
Keio university, shinjyuku, Japan

In the developing CNS, the all types of neural cells are derived from 
multipotent neural stem cells (NSCs). However, since the differ-
entiation potential of NSCs is spatiotemporally regulated during 
development, they cannot always generate all the neural cell types. 
For instance, NSCs in early gestation cannot differentiate into 
astrocyte because they have no competency to respond gliogenic 
differentiation signals yet. Thus, neurons come first then glia in 
developing brain. Despite of extensive analysis of cell fate determi-
nation processes of NSCs, the molecular mechanisms of temporal 
specification of NSCs is poorly understood. Nuclear Factor I is a fam-
ily of closely related CCAAT box element-binding transcription fac-
tors composed of A, B, C and X in mammals. NFIA has been shown 
to be a key regulatory factor for NSCs to start gliogenesis. However, 
other than glial fibrillary acidic protein (GFAP), a marker of astro-
cyte, no key functional downstream effector of NFIA for the onset 
of gliogenesis has been identified. To identify the downstream 
factors of NFIA, we took an advantage of our original in vitro culture 
system using mouse embryonic stem cells (ESCs), in which NSCs 
are differentiated from ESCs through embryoid body (EB) formation 
and are selectively amplified as neurospheres. In this system, the 
temporal specification of NSCs is recapitulated and thus primary 
neurosphere from EBs generate only neurons, then gliogenesis is 
activated in subsequent generations of neurospheres. To confirm 
previous studies regarding the function of NFIA for gliogenesis, we 
first overexpressed NFIA in ESC- derived neurospheres via lentivirus 
vectors. Surprisingly, NFIA did not significantly facilitate gliogenesis 
in primary neurospheres which are highly neurogenic but did so in 
secondary neurospheres which are starting gliogenesis, indicating 
that some competence change is required for the gliogenic action 
of NFIA. Moreover, NFIA seemed to promote astrogliogenesis only 
if its overexpressing cells are localized with a mosaic-like pattern 
within ESCs-derived secondary neurospheres. To obtain the mosa-
ic-like localization of the NFIA-overexpressing cells within neuro-
spheres constantly, we established ESC lines that express NFIA in a 
doxycycline-dependent manner so-called Tet-off system and co-
cultured NSCs derived from the Tet-off ESCs line and wild-type ESCs 
to form aggregated and mixed (WT/NFIA-mix) neurospheres. We 
confirmed that NFIA-overexpressing NSCs derived from WT/NFIA-
mix spheres showed significant increase of astrocytic differentiation 
compared to neurospheres composed of only NFIA-overexpressing 
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cells. This result suggests that the cell-cell interaction between 
progenitor cells with different levels of NFIA induces a lateral activa-
tion of astrocytic differentiation of progenitor cells with high NFIA 
expression. Interestingly, this action of NFIA was cancelled by a 
γ-secretase inhibitor (DAPT), suggesting a possible involvement of 
Notch signaling in this process. Finally, to identify downstream ef-
fectors of NFIA in gliogenesis, we isolated NFIA-overexpressing cells 
from the WT/NFIA-mix spheres from ESCs, then analysed global 
gene expression patterns by DNA-microarrray. We are currently per-
forming functional screening of candidate genes and will investi-
gate the relationship between NFIA and Notch signaling to reveal 
the molecular mechanisms underlying NFIA mediated gliogenesis 
by neural stem cells in the CNS development.
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ANALYSIS OF GLAST SORTED CELLS DERIVED 
FROM ES/IPS CELLS FOR APPLICATION OF CELL 
THERAPY
Motono, Makoto, Samata, Bumpei, Takahashi, Jun
Cell Growth and Differentiation, Center for iPS Cell Research and Application, 
Kyoto, Japan

Parkinson’s disease (PD) is one of the neurodegenerative diseases 
and is characterized by the death of dopaminergic neurons in 
the substantia nigra. When selective degeneration of nigrostriatal 
dopaminergic neurons occurs, the symptoms of PD emerge. The 
main symptoms of motor abnormalities in PD are bradykinesia, 
resting tremor, rigidity, and postural instability. Current therapeutic 
approaches for PD such as pharmacological tools and deep brain 
stimulation provide symptomatic relief, but they cannot stop 
the progression of the disease. The prominent therapy for PD is 
a cell replacement. Studies in patients with PD after intrastriatal 
transplantation of human fetal mesencephalic tissue that includes 
many dopaminergic neurons have provided proof of principle that 
neuronal replacement can work in the human brain. However, it is 
difficult to prepare sufficient fetal brain tissue to transplant for one 
PD patient. Instead of fetal tissue, embryonic stem (ES) cells and 
induced pluripotent stem (iPS) cells are promising cell sources for 
cell-replacement therapy of PD. The glutamate transporter Glast 
is localized on the cell membrane of mature astrocytes and is also 
expressed in the ventricular zone of developing brains, a transient 
zone that produces most neurons and neuroglia. Recently, it was 
reported that dopaminergic neurons are generated by Glast-
expressing radial glia-like progenitors in the floor plate. Therefore, 
Glast-expressing cells are available to sort neurons and astrocytes 
from differentiating ES/iPS cells. In this research, we used Glast as a 
cell surface marker, and characteristics of Glast-sorted cells derived 
from mouse ES/iPS cells were analyzed.
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OBSERVATION OF STEM CELL DYNAMICS AND 
IMPLICATION FOR HOW TO BUILD THE LARGER 
BRAIN .
Wang, Xiaoqun, Kriegstein, Arnold
UCSF, San Francisco, CA, USA

Our knowledge of the cellular basis of human neocortical devel-
opment and the spatial organization of the developing primate 
neocortex has recently expanded considerably due to the recent 
discoveries concerning the cellular architecture and patterns of 
neurogenesis of the developing human brain, which will change 
the concepts of our understanding of human neurodevelopmental 
diseases as we used to. What we have learned from model systems 
about the molecular mechanisms of disorders of the developing 

nervous system can now be re-examined from this perspective. 
Autosomal recessive primary microcephaly (MCPH) is a rare genetic 
disease defined by a decrease in occipito-frontal head circumfer-
ence at birth of greater than 3 standard deviations. Out of the 
Eight known loci linked to MCPH, five causative genes have been 
identified, encoding microcephalin, cyclin-dependent kinase 5 
regulatory associated protein 2 (CDK5RAP2), abnormal spindle-like, 
microcephaly associated protein (ASPM), centromeric protein J 
(CENPJ), and SCL/TAL1-interrupting locus (STIL). Interestingly, all of 
these proteins localize to the centrosome during all or part of the 
cell cycle. In vitro studies in cultured cells have shown that these 
genes play essential roles in cell cycle progression and centrosome 
duplication. It has been hypothesized that these functions in turn 
regulate the ability of neural stem cell to produce neurons; how-
ever these hypotheses have not been tested in vivo. To investigate 
the role of microcephaly genes in neural stem cells during brain 
development, we used loss of function studies via gene knock-
down by RNA interference (RNAi). Using intraventricular injection 
of constructs expressing CDK5RAP2 followed by in utero electro-
poration in mouse embryos at E12.5 or later, we observed the stem 
cell dynamic and their progeny subjected to RNAi with long-term 
timing-lapse imaging. We found that the classic interkinetic nuclear 
oscillation and cell division in radial glial cells were completely 
blocked, suggesting a novel mechanism for CDK5RAP2 in regulat-
ing neural stem cell self-renewal. Taken together, our observations 
indicate that MCPH genes CDK5RAP2 have pivotal functions in 
neocortical development. Understanding the cellular role of MCPH 
genes will shed light on pathogenesis of the microcephaly disease 
and related neural developmental disorders.
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SINGLE-CELL GENE EXPRESSION PROFILING 
IDENTIFIES PROGENITOR SUBCLASSES IN 
NEUROSPHERES
Narayanan, Gunaseelan1, Poonepalli, Anuradha1, Jinmiao, Chen2, 
Sankaran, Shvetha1, Hariharan, Srivats1, Yuan Hong, Yu1, Robson, 
Paul3, Yang, Henry2, Ahmed, Sohail1

1Neural stem cell laboratory, Institute of Medical Biology, Singapore, Singapore, 
2Bioinformatics laboratory, Singapore Immunology Network, Singapore, 
Singapore, 3Stem cell and Developmental Biology, Genome Institute of 
Singapore, Singapore, Singapore

Background Neural stem cells (NSCs) are cells of the central nervous 
system (CNS) which can self-renew and are multipotent. NSCs 
and neural progenitors (NPs) can be propagated as a free-floating 
3D culture system known as neurospheres (nsphs). The NSC/
NP composition of nsphs has been investigated retrospectively 
using morphological criteria, selection markers and proliferation 
assays. However, the exact cell-types present within nsphs are still 
unknown. Methodology and Principal Findings We used single-cell 
gene expression profiling (scPCR) of 48 genes in 187 cells each 
from passage 2 and passage 5 nsphs to identify cell-types. Using 
principle component analysis we identified three discrete cell 
populations in nsphs based on the expression of Notch1, Hes1, 
Hes5, FGFR2 and Pax6. The gene expression profile of these three 
populations correlate with a developmental timeline of early, 
intermediate and late NPs as seen in vivo from mouse brain. We 
found that the early NPs consist mostly of passage 2 cells while 
the intermediate and late NPs consist only of passage 5 cells. We 
enriched the cell population for neurosphere-forming cells (NFCs) 
using morphological criteria of forward scatter (FSC) and side scat-
ter (SSC). FSC/SSChigh cells generated 2.35-fold more nsphs than 
FSC/SSClow cells at clonal density. FSC/SSChigh cells were enriched 
for NSCs and Lewis-X+ve cells, possessed higher phosphacan levels 
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and were of a larger cell size. Clustering of both FSC/SSChigh cells 
and FSC/SSClow cells using non-metric multi-dimensional scaling 
(nMDS) identified a NFC cluster. Significantly, the gene expres-
sion profile of the NFC cluster could be linked to that of early NPs. 
Conclusions and Significance We have identified the gene expres-
sion profile for three cell populations that define nsphs. The three 
populations have gene expression profiles similar to that of early, 
intermediate and late NPs found in vivo respectively which suggests 
that nsphs can be used to model CNS development. We found that 
passage number affects the developmental state of npshs and that 
early NPs are the cell population that gives rise to nsphs. In future 
work it may be possible to further dissect the NFCs and reveal the 
molecular signature for NSCs.
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ASSESSMENT OF CERVICAL SPINAL CORD INJURY 
MODELS: COMPARISON AND VALIDATION USING 
EXTENSIVE NEUROBEHAVIOURAL ASSESSMENT 
AND STEM CELL THERAPY
Wilcox, Jared T .1, Satkunendrarajah, Kajana2, Nasirzadeh, Yasmin3, 
Nassiri, Farshad1, Tam, Derrick3, Fehlings, Michael G.1
1Institute of Medical Science, University of Toronto, Toronto, ON, Canada, 
2Genetics and Development, Toronto Western Research Institute, Toronto, ON, 
Canada, 3Division of Genetics and Development, Toronto Western Research 
Institute, Toronto, ON, Canada

Thoracic rodent models of spinal cord injury (SCI) predominate as 
preclinical translational models; however, cervical SCI presents as 
the majority of clinical cases and represents the most significant 
personal impact and societal burden. The applicability and utility 
of thoracic and lower cervical SCI preclinical models was evaluated 
using clip contusion-compression injury paradigm in rats. Spinal 
injuries were realized in female Wistar rats at the C5, C6, C7 and 
T7 vertebral levels (controls: laminaectomy-only) using severe clip 
contusion-compression (28g for 60s). Animals were assessed for 10 
weeks using: grip strength meter, Inclined Plane test, WARP con-
tracture scale, BBB locomotor scale, bladder recovery, motor- and 
somatosensory-evoked potentials (MEP, SEP), and H reflex. LFB/H&E 
histological staining and T1-weighted MR imaging were used to 
assess tissue loss and cavitation. Adult neural precursor (aNPC) cells 
were transplanted (2x10^6 cells, or vehicle only) into C6-injured 
rats at 2 weeks post-injury and followed with similar neurobe-
havioural assessment. Spontaneous neurological recovery was 
observed with expected plateaus in all injury groups. Grip strength 
exhibited marked impairment with C5 and C6 injuries (291+/-
38g and 566+/-80g, respectively, p 0.01), compared to C7, T7 and 
laminectomy-only shams (1315+/-65g, 1665+/-49g and 1130+/-
50g, respectively) (p 0.0001). Inclined Plane test showed stratifica-
tion between all groups in grasping and trunk support (p 0.05 
between and p 0.0001 among groups). Contracture measured with 
WARP scale demonstrated significantly higher manual dexterity/
utility in C6 compared to C5 rats (p 0.05). No differences were seen 
in BBB and Subscore. T1-weighted MR revealed similar and overt 
signal changes in all injuries, as confirmed with quantitative lesion 
analysis using LFB/H&E. Axonal conduction declined with ascend-
ing injury, as measured by peak latency and amplitude (p 0.01) with 
SEP and MEP. Forelimb spasticity was evident by H/M reflex ratios 
in C6 and C5 groups. Following aNPC transplantation in C6 animals, 
grip strength increased 2-fold compared to vehicle controls (417+/-
59g vs. 211+/-55g, p=0.007), while Inclined Plane and BBB showed 
no difference (p=0.15 and 0.88, respectively). Electrophysiology 
revealed significant improvements to lower peak amplitude and 
latency in SEP of forelimbs in C6-injured rats compared to controls 
(p 0.05). The level of injury is highly determinant of forelimb deficit, 

and precludes using C7 or T7 level injuries to study cervical SCI. 
The C6 clip paradigm appropriately models neurobehavioural 
recovery and spasticity of cervical SCI, with utility as a preclinical 
cervical model exhibited by forelimb recovery following adult NPC 
transplantation.
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ACUTELY-ENGRAFTED NEURAL PRECUOSOR 
CELLS EXERTED NEUROPROTECTIVE EFFECTS ON 
SPINAL CORD INJURY BY THEIR NEUROHUMORSL 
SECRETIONS
Kumamaru, Hiromi, Kobayakawa, Kazu, Okada, Seiji
Kyushu University, Fukuoka, Japan

Neural precursor cells (NPCs)-transplantation is a promising treat-
ment for various neurodegenerative disorders, including spinal 
cord injury (SCI). However, the mechanisms underlying functional 
improvement on SCI are not fully understood. Indeed, there are 
several possible explanations for the functional improvement 
through NPCs-transplantation: (1) synapse formation by graft-de-
rived neurons; (2) remyelination by graft-derived oligodendrocytes; 
(3) growth support; (4) immunomodulation; (5) neuroprotection 
and so on. To determine which mechanism mainly contributes to 
functional improvement in acute transplantation, we transplanted 
NPCs harvested from embryonic mouse striatum into the injured 
spinal cord immediately after contusion injury, and evaluated the 
weekly recovery in the open-field score. In our study, the most 
prominent effect was observed within the first week after trans-
plantation. During this time period, significant increases in the 
expression levels of several neurotrophic factors were observed, 
NGF, GDNF, BDNF, CNTF, IGF1, PDGF, VEGF in the NPCs-transplanted 
groups. In addition, these expression levels increased in proportion 
to the number of transplanted cells, indicating in vivo neurohumor-
al secretion by the engrafted NPCs. Histopathological examinations 
at 7 days after transplantation revealed fewer TUNEL-positive cells 
and more spared myelin in the NPCs-transplanted group compared 
to that in the medium-injected controls. Furthermore, we observed 
the activation of Akt and NF-kB, and a significant up-regulation of 
their downstream transcriptional targets, Bcl-2 and Bcl-xL, in the 
NPCs-transplanted group, resulting in decreased activation of cas-
pases 9 and 3. While the increased expression of anti-inflammatory 
cytokines, such as IL-10 and TGFb was observed in the NPCs-trans-
planted group, no significant differences were observed in terms 
of the expression of pro-inflammatory cytokines or the number of 
infiltrating inflammatory cells. Consistently, Fas, FasL, and caspase 
8 expression levels, the extrinsic apoptotic-cascade mediators 
induced by inflammation, did not significantly differ from that in 
the controls. These results indicate that engrafted NPCs ameliorate 
pathological changes during the acute phase of SCI, particularly the 
secondary damage cascades that are dependent on the mitochon-
drial apoptosis pathway, resulting in improved functional recovery.
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DIRECT REPROGRAMMING OF FIBROBLASTS INTO 
OLIGODENDROGLIAL CELLS
Yang, Nan, Zuchero, Brad, Ng, Yi Han, Barres, Ben, Wernig, Marius
Stanford University, Palo Alto, CA, USA

Pelizaeus-Merzbacher disease (PMD) is an X chromosome-linked 
dymyelinating disease of the central nervous system (CNS) with 
a broad range of clinical severity that is caused by more than 60 
known mutations in the proteolipid protein 1 (PLP1) gene. Like 
other neurodegenerative diseases, the study of pathogenesis of 
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PMD is largely hindered by the lack of access to patient-derived 
disease-affected cells, oligodendrocytes in this case. One possible 
solution is the generation of iPS cells and subsequent glial differen-
tiation. However, current technology to generate oligodendroglial 
cells from induced pluripotent stem (iPS) cells is difficult, variable 
and time consuming. Better differentiation strategies or alternative 
methods to generate oligodendroglial cells are in great need. Our 
group has recently shown that human fibroblasts can be directly 
reprogrammed into functional neurons by expression of the four 
transcriptional factors. This finding raised the possibility that 
modifications to our method would mediate the direct generation 
of induced oligodendroglial (iO) cells from skin fibroblasts. Here we 
show that forced expression of a combination of three transcrip-
tion factors can efficiently convert mouse and rat fibroblasts into 
induced oligodendroglial cells within three weeks. More impor-
tantly, these iO cells robustly differentiate into myelinating oligo-
dendrocytes when co-cultured with primary retina ganglion cells. 
The generation of iO cells may provide insights into the molecular 
nature of oligodendroglial differentiation and potential therapies 
for demyelinating diseases.

Poster Board Number: F-1093

THE BASAL PROCESS OF NEURAL STEM CELLS 
HELPS INTERKINETIC NUCLEAR MIGRATION AND 
NEURON/PROGENITOR TERRITORIALIZATION
Okamoto, Mayumi1, Namba, Takashi2, Kaibuchi, Kozo2, Miyata, 
Takaki1

1Anatomy and Cell Biology, Graduate School of Medicine, Nagoya University, 
Nagoya, Japan, 2Cell Pharmacology, Graduate School of Medicine, Nagoya 
University, Nagoya, Japan

We are asking how neural stem cells’ morphology is three-di-
mensionally regulated and how this regulation contributes to the 
overall brain formation. Stem/progenitor cells in the mammalian 
brain primordia originally take a neuroepithelial structure in which 
their nuclei/somata diffusely occupy the entire wall (about ten 
nuclei thick) of the neural tube or brain vesicle. This diffuse nuclear 
distribution is due to the cell cycle-dependent, to-and-fro nuclear 
movement (called interkinetic nuclear migration, INM) exhibited by 
each of the neuroepithelial cells (80 μm long) that span from the 
apical (inner/ventricular) surface to the basal (outer/pial) surface 
of the wall. When the first neuronal group comes out as a result of 
divisions within the initial neuroepithelium, neurons accumulate 
in an outer zone (1-2 cell thick) just beneath the basal lamina and 
stem/progenitor cells become longer (90-100 μm). The elongated 
stem/progenitor cells keep their apicobasal attachment as well as 
nuclear migration trajectory in a range of 80 μm (ten nuclei thick) 
with a basal/pial process (~20 μm) extended. How this elonga-
tion occurs is unknown and it is important to understand how 
this phenomenon might affect stem/progenitor cells’ cytogenetic 
behavior. Through in utero electroporation-mediated RNAi experi-
ments and live imaging in slice culture, we found that the earliest 
cohort of neurons in the developing mouse neocortex may play an 
important role in extrinsically shaping the neural stem/progenitor 
cells. Acute dysfunction of neocortical neurons that are born during 
E10-E11 resulted in the loss of Pax6-expressing undifferentiated 
progenitor cells’ elongation and abnormal INM by E12 as well as 
disrupted territorialization between progenitors and neurons by 
E13, further showing massive histogenetic failures by E15.

Poster Board Number: F-1094

SIGNIFICANCE OF REMYELINATION BY 
TRANSPLANTED NEURAL STEM/PROGENITOR 
CELLS TRANSPLANTED INTO THE INJURED SPINAL 
CORD
Yasuda, Akimasa1, Tsuji, Osahiko1, Shibata, Shinsuke2, Nori, 
Satoshi1, Takano, Morito1, Kobayashi, Yoshiomi1, Takahashi, Yuichiro1, 
Fujiyoshi, Kanehiro1, Toyama, Yoshiaki1, Nakamura, Masaya1, Okano, 
Hideyuki2

1Department of Orthopaedics, Keio University, Tokyo, Japan, 2Department of 
Physiogoly, Keio University, Tokyo, Japan

(Background) Previous reports including ours demonstrated that 
stem cell based therapy could be used to treat patients with spinal 
cord injury (SCI). More research is needed, however, to understand 
the mechanism of functional recovery after cell transplantation. 
Here we sough to determine the extent how graft-derived-remye-
lination contributes to functional recovery. To isolate the effect of 
remyelination from other possible mechanism of functional recov-
ery, we took advantage of NS/PCs obtained from myelin-deficient 
shiverer mutant (shi) mice, which behave like wild-type NS/PCs in 
vitro and in vivo, except for their myelinating potential. (Methods) 
NS/PCs were obtained from striatum of E14.5 shi mice embryos 
(shi-NS/PCs) and wild type mice (wt-NS/PCs). In vitro proliferation 
and differentiation assays, and a PCR assay for trophic factors were 
performed. shi-NS/PCs or wt-NS/PCs were grafted into the injured 
spinal cord of adult NOD/SCID mice 9 days after injury and motor 
function was evaluated for 7 weeks. Survival rate of transplanted 
NS/PCs was also evaluated by bioluminescence imaging (BLI) fol-
lowed by electrophysiological and immunohistological analyses. 
(Results)shi-NS/PCs differentiated into Tuj1+ neurons, GFAP+ astro-
cytes, and CNPase+ oligodendrocytes, but not into MBP+ oligo-
dendrocytes in vitro. Both grafted NS/PCs showed similar survival, 
which was confirmed by BLI analysis. Consistent with in vitro differ-
entiation assay, shi-NS/PCs differentiated into Hu+ neurons, GFAP+ 
astrocytes, and APC+ oligodendrocytes but not into MBP+ oligo-
dendrocytes in vivo. Immuno-EM analysis revealed that shi-NS/PC-
derived oligodendrocytes could form myelin sheaths, which were 
much thinner than those of wt-NS/PC-derived ones. The shi-NS/PCs 
grafted animals showed some locomotor and electrophysiological 
recovery, which was significantly less than those in the wt-NS/PCs 
grafted animals. (Conclusion) These findings suggested biological 
significance of remyelination by graft-derived oligodendrocytes in 
terms of functional recovery after NS/PCs transplantation for SCI.

Poster Board Number: F-1095

DOWNREGULATION OF NOTCH MEDIATES 
THE SEAMLESS TRANSITION OF INDIVIDUAL 
DrosophIla NEUROEPITHELIAL PROGENITORS 
INTO OPTIC MEDULLAR NEUROBLASTS DURING 
PROLONGED G1
Orihara-Ono, Minako1, Toriya, Masako1, Nakao, Keiko2, Okano, 
Hideyuki1

1Dept Physiol, Keio Univ, Sch Med, Tokyo, Japan, 2Dept Physiol, Saitama Medical 
University, Saitama, Japan

Neurogenesis has been viewed as a process in which epithelial cells 
produce nonepithelial cells. During development of the Drosophila 
optic medullar primordium, symmetrically dividing neuroepithelial 
cells (NEs) first expanding themselves and asymmetrically dividing 
neuroblasts (NBs) arise subsequently. However, It is still unclear 
that what mechanisms specify the NEs to change into NBs. Here we 
provide evidence that Notch signaling is necessary for the inhibi-
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tion of NEs in their undifferentiated state, thereby preventing their 
precocious transition to NBs. In this study, we performed detailed 
analyses demonstrating that individual NEs converted into NBs 
during the multistep transition. The 2 or 3 rows of cells between 
the fully undifferentiated NEs and mature NBs were revealed to be 
the characteristic drop-shaped cells. They had weak signal of the 
neural progenitor gene product Asense (Ase) that determined the 
differentiated status as if they had just started to express it. From 
the series of BrdU incorporation experiments, we could show that 
this transition occurred during an elongated G1 phase. During 
this G1 phase, each columnar NE changed morphological features 
dynamically. In addition, both the expression levels and localization 
pattern of ligand Delta as well as receptor Notch were dramatically 
altered during the transition period. Once the NE-to-NB transition 
was complete, the former NE changes its cell-cycling behavior, 
commencing asymmetric division. Moreover, we found that Notch 
signaling was activated just before the transition, which accom-
panies the Su(H)-dependent downstream gene activation and 
was rapidly downregulated. The involvement of Notch in the NEs 
was further investigated by the genetic disruption analysis. When 
the homozygous Notch clones were occurred in the NE region of 
optic primordia of larval brain, the precocious onset of transition 
occurred. As for Delta, the ectopic expression and localization 
changes including cytoplasmic accumulation were observed in the 
actual sequence of maturity, instead the timing was too early than 
the surrounding region. Taken together, activation of Notch signal-
ing during a finite window coordinates the proper timing of the 
transition of NEs to NBs. We also obtained new evidence that this 
transition is mediated by the downregulation of Notch through a 
feedback loop with Delta. Our results suggest that the morphologi-
cal transition involves a delay in cell-cycle progression and Delta-
Notch signaling. Although this may seem to be a surprising role for 
Notch, the Notch signaling system is required repeatedly during 
development, and the large number of mediators and modulators 
associated with this pathway lead to a great variety of biological 
outcomes.

Poster Board Number: F-1096

ANTENATAL EXPOSURE TO SUBEROYLANILIDE 
HYDROXAMIC ACID PROMOTES NEUROGENESIS 
AND ALTERS NEURAL PROGENITOR CELL FATE 
SPECIFICATION IN THE DEVELOPING BRAIN
Yuniarti, Nunung, Juliandi, Berry, Sanosaka, Tsukasa, Nakashima, 
Kinichi
Laboratory of Molecular Neuroscience, Graduate School of Biological Sciences, 
Nara Institute of Sciences and Technology, Ikoma, Nara, Japan

In mouse, the production of projection neurons derived from 
neural progenitor cells (NPCs) occurred between embryonic day 
11 (E11) and E17, in which the first wave neurons generated are 
Cajal-Retzius cells which will settled in the most superficial cortical 
layer (layer I). Neurogenesis proceeds subsequently in an inside-out 
fashion: mid-gestational NPCs (E11-E14) give rive to neurons lo-
cated in deep-layers (layer V-VI) characterized by the expression of 
Tbr1, Ctip2 and its upstream regulator Fezf2, and then the residual 
NPCs (E15-E17) generate neurons in superficial-layers (layer II-IV) 
which express Satb2 or Cux1. We have previously reported that the 
specification and differentiation of NPCs are regulated by, at least 
in part, an epigenetic mechanism, histone acetylation. An increase 
and decrease of histone acetylation are mediated by histone 
acetyltransferases and histone deacetylases (HDACs), respectively, 
contributing crucially to regulations of gene expression. The pres-
ence of HDAC inhibitors (HDACi) such as valproic acid (VPA) and 
trichostatin A in NPCs culture has been shown to attain a tendency 

for neuronal over glial differentiation. VPA treatment to mouse 
embryonic stem cells-derived NPCs increased the production of 
Cux1+ superficial-layer neurons and decreased Ctip2+ deep-layer 
neurons. However, the effect of HDAC inhibition in vivo on the fate 
specification of NPCs within the developing mammalian cortex is 
largely unknown. Another HDACi, suberoylanilide hydroxamic acid 
(SAHA) is currently considered to be one of the promising anti-can-
cer drugs. However, in preclinical study using animal models, it has 
been reported that SAHA crosses the placenta and can be found in 
fetal plasma at levels up to 50% of maternal concentrations, imply-
ing that the behaviors of cells in fetuses are influenced by this drug 
through the medication of the mothers during their pregnancy. 
Nevertheless, there has been no report of SAHA in this aspect, 
including its effects on NPC regulation during brain development. 
To assess whether SAHA influences the regulation of NPCs in the 
embryonic brain, SAHA or methyl-cellulose (control) was orally 
administered to pregnant mice, once a day for three consecutive 
days starting from E12 until E14, a period when cortical neurogen-
esis is prominent and fate switch of NPCs from deep- to superficial-
layer neurons occurs. After prenatal HDAC inhibition by SAHA, 
acetylation of histone H3 and H4 was up-regulated compared to 
control mice. SAHA-treated mice also showed an enlargement of 
cortical plate thickness and enhancement of cortical neurogenesis 
as judged by the expression of neuronal markers, β-III-tubulin and 
doublecortin. Moreover, we also found that SAHA down-regulates 
expression of genes specific for deep-layer neuronal lineage (Fezf2, 
Ctip2), while it up-regulates genes for superficial-layer lineage 
(Satb2, Cux1). Taken together, these results suggest that SAHA 
switches the fate of NPCs from deep- to superficial-layer neurons 
during development of the cerebral cortex.

Poster Board Number: F-1098

NEWLY IDENTIFIED MINP, MIGRATORY 
INHIBITORY PROTEIN REGULATES RADIAL 
MIGRATION RATE IN THE DEVELOPING 
NEOCORTEX
ZHANG, SUXIANG, FUJITANI, MASASHI, YAMASHITA, TOSHIHIDE
Molecular neuroscience, Graduate School of Medicine Osaka University, 
Suita,Osaka, Japan

The mammalian cerebral cortex has six-layered structure that 
contains diversity of neurons. Among the mechanisms governing 
the cerebral cortex construction, neuronal migration is the most 
crucial and a fundamental process in the development of nervous 
system. Impairment in migration results in structural defects that 
are accompanied by mental abnormalities such as Disc1 mutation 
in schizophrenia. Radial migration of newborn neurons is regulated 
by multiple intracellular and extracellular signals that are involved 
in some molecular pathways and cellular events. Although more 
positive cues of radial migration have been already unveiled, 
the negative regulatory mechanisms remain obscure. Given that 
neuronal migration is the consequence of the sum of positive and 
negative regulatory mechanisms, migrating neurons must also 
respond to lesser known negative cues that limit migration ma-
chinery. Here we report newly identified protein, MINP (Migration 
Inhibitory Protein) that regulates radial migration rate. MINP gene 
is located in chromosome 16p13 whose copy number variations 
are highly associated with several neurodevelopmental disorders 
such as mental retardation, schizophrenia, AD/HD and epilepsy. We 
first confirmed mRNA expression pattern of MINP during develop-
mental ages of mouse from embryonic day 12.5 till adult. MINP is 
highly and specifically proved to be expressed in matured neurons 
of cortex, hippocampus and thalamus in the embryonic mouse 
brain and spinal cord in CNS as well as PNS by in situ hybridization 
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and RT-PCR. The peak of expression is observed around birth and 
decreased in adult nervous system. Then we established polyclonal 
antibody against this new protein and reconfirmed its expression in 
matured neurons that are double-positive with NeuN and βtubulin-
III by immunohistochemistry. After verification of siRNA knockdown 
and overexpression vector’s protein production, we applied them 
to in utero electroporation technique for in vivo experiment and 
cortical precursor culture system to in vitro experiment. Knock-
down and overexpressed MINP showed no change of proliferation, 
differentiation and cell survival of cortical precursors either in vitro 
or in vivo. However, knockdown of MINP shows that the neuronal 
migration is accelerated while overexpression is prone to inhibit 
it. According to the final destination of neuronal migration does 
not seem disordered by longer observation, we concluded this 
protein specifically regulates neuronal migration speed negatively. 
Although molecular mechanism of MINP has not been clarified yet, 
mutant mouse of this gene may show interesting phenotype that 
mimics phenotypes of patients with neurodevelopmental diseases.

Poster Board Number: F-1099

MIR-195 INDUCES APOPTOSIS IN HUMAN 
EMBRYONIC STEM CELL DERIVED NEURAL 
PROGENITOR CELLS THROUGH A NOVEL TARGET
Zhou, Yang, Jin, Ying
Institute of Health Sciences, Shanghai Institutes for Biological Sciences, CAS, 
Shanghai, China

Neural progenitors (NPCs) derived from human embryonic stem 
cells (ESCs) could be used to treat neural degenerative diseases. 
It is important to understand how proliferation and apoptosis of 
NPCs are regulated at a molecular level. miR-195 is known highly 
expressed in the brain and it is reported involved in a variety of pro-
apoptosis or anti-apoptosis processes in cancer cells. However, the 
role of miR-195 in early neural development remains elusive. In this 
study, we investigated the role of miR-195 for the control of apop-
tosis in NPCs, which were derived from human ESC lines (SHhES1 
and H9) by different methods. We found that over-expression of 
miR-195 precursors in NPCs could induce extensive apoptotic cell 
death, resulting in a marked increase in the activated Caspase 3 
protein level and in the number of cells positive in Annexin V and 
TUNEL analyses. Conversely, its antagonist miR-195 LNA rescued 
the phenotype. Consistently, our transcriptional microarray data 
obtain from miR-195 over-expressed NPCs indicated that the major 
function of miR-195 is for the regulation of cell apoptosis rather 
than differentiation. Mechanistically, our results suggested a small 
GTP binding protein ARL2 might be the direct target of miR-195 
and responsible for the apoptosis induced by miR-195 in human 
NPCs. In addition, we found that the other member of miR-195 
cluster, miR-15a, also promoted apoptosis in NPCs. Thus, our study 
reveals a previously unappreciated role of miR-195 for the regula-
tion of apoptotic cell death and establishes the molecular and 
functional link between miR-195 and ARL2 in NPCs.

Poster Board Number: F-1100

THE ROLE OF MICRORNA LET 7D IN 
NEUROGENESIS
Zhao, Chunnian
Biology, California State University Channel Islands, Camarillo, Ca, Usa

MicroRNAs have been shown to play important roles in neural 
development. However, the role of microRNA let-7d in neurogen-
esis remains unknown. We show here that let-7d is expressed in 
mammalian brains and exhibits increased expression upon neural 
differentiation. Let-7d regulates neural stem cell proliferation and 

differentiation by targeting the stem cell regulator TLX. In utero 
electroporation of let-7d to neural stem cells in embryonic brains 
led to reduced cell proliferation, premature differentiation and out-
ward migration of the transfected cells. In addition, let-7d inhibits 
the expression of Lingo-1 and enhances neuronal maturation. In-
tracranial transduction of let-7d led to enhanced dendritic growth 
of neurons in adult mouse hippocampus. Let-7d, by targeting TLX 
and Lingo-1, establishes a novel strategy to control multiple steps 
of neurogenesis, from neural stem cell proliferation and differentia-
tion to neuronal maturation.

Epithelial Cells (Not Skin)
Poster Board Number: F-1101

MICROARRAY ANALYSIS OF ORAL EPITHELIAL 
CELL SHEET FOR CORNEAL REGENERATION
Bardag-Gorce, Fawzia, Oliva, Joan, Wood, Andrew, Sota, Hiroyuki, 
Niihara, Yutaka
Hematology, LABioMed at Harbor UCLA, Torrance, CA, USA

Corneal defects caused by unilateral/bilateral limbal stem cell defi-
ciency (LSCD) resulting from trauma, such as chemical burn and eye 
diseases, have been successfully treated with transplantable cul-
tured limbal stem cell sheets cultured on temperature-responsive 
cell culture ware. In bilateral LSCD, oral mucosal epithelial cells were 
used as a cell source to engineer the transplantable cell sheet. The 
goal of the present study is to determine the effects of cell culture 
conditions and to characterize the phenotype of the cells that form 
the engineered cell sheet for cornea regeneration. Rabbit oral mu-
cosal epithelial cells were isolated and cultured, and a transplant-
able cell sheet was engineered. RNAs were isolated from the cells 
used as a starting point and from the engineered cell sheet (n=4). 
Microarray analysis and comparisons between the two groups 
of cells were performed. Out of 43K rabbit probes listed on the 
microarray chip, only 160 genes were identified and were known, 
which represents a valuable results since the rabbit genome is not 
fully sequenced. Genes from ECM-receptor interaction pathway, 
which is responsible for cell adhesion, migration, differentiation, 
and proliferation, were identified. Matrix metalloproteinase (MMP1, 
MMP3, MMP12 and MMP13) and collagen proteins were identi-
fied and were changed, reflecting the engrafting potential of the 
engineered cell sheet. We also identified genes from the adherens 
junction pathway, which are responsible for maintaining tissue ar-
chitecture and cell polarity, and limit cell movement. Gap junction 
membrane channel protein alpha 7 (GJA7, known as Connexin-45) 
was found up regulated, indicating the established cell-cell interac-
tion in the engineered cell sheet. Inflammatory marker interleukin 
1 beta (IL-1 beta) was found down regulated and the enzymes 
involved in protecting the cornea against oxidative damage, such 
as alcohol dehydrogenase (ADH) and aldehyde dehydrogenase 
(ALDH), were found up regulated. In conclusion, microarray analysis 
approach allowed us to identify several rabbit cornea genes in the 
cultured oral mucosal epithelial cell sheet, and allowed us to inves-
tigate the expression of genes potentially beneficial for successful 
cornea regeneration.

Poster Board Number: F-1102

THE STEM CELL LINEAGES AT THE ORIGIN OF HAIR 
FOLLICLE RENEWAL
Sequeira, Ines, Nicolas, Jean Francois
Institut Pasteur, Paris, France

Mammalian hair represents a paradigmatic model system for 
studying adult stem cells, as it undergoes cyclical degeneration, 
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quiescence and renewal. Hair follicles are believed to renew them-
selves from a pool of long-lived stem cells giving rise to all epithelial 
layers of the hair during each growth cycle. Currently, this hypoth-
esis is common to all models of hair follicle renewal. Recent genetic 
lineage tracing provide a detailed molecular characterisation of the 
region believed to contain the long-lived stem cells - the bulge - 
and uncovered an evident assortment of diverse keratinocytes with 
stem cell properties located in distinct bulge areas and expressing 
different markers, such as CD34, Lgr5, Sox9 and others. By taking 
advantage of the hair follicle cycling properties, we designed strict 
lineage-tracing experiments to determine the fate and source 
of hair follicle stem cells involved in renewal throughout normal 
homeostasis. We used clonal analysis to determine the individual 
contributions of the hair follicle stem cells, regardless their genetic 
profile. Our results reveal an heterogeneity of the hair follicle stem 
cells in their individual contribution to the renewed hair follicle. 
These findings imply the existence of precursors contributing only 
to some or even a single layer of the hair follicle. We further deter-
mined the cellular organisation of the hair follicle outer layer by in 
vivo clonal analysis by 3D imaging of the clones. Thus, the clonal 
hierarchies led us to establish a novel model of the hair follicle 
growth and organisation and to re-evaluate the nature and role of 
the hair follicle sub-populations responsible for renewal.

Poster Board Number: F-1103

SELECTIVE ACTIVATION OF ESTROGEN RECEPTOR 
β IMPAIRS PROSTATE REGENERATION
Lawrence, Mitchell1, Hussain, Shirin1, Taylor, Renea A.1, Frydenberg, 
Mark2, Ellem, Stuart J.1, Furic, Luc1, Risbridger, Gail P.1
1Anatomy and Developmental Biology, Monash University, Clayton, Australia, 
2Surgery, Monash University, Clayton, Australia

Regenerative stem/progenitor cells are potential therapeutic tar-
gets for prostate diseases; however, they evade current treatments. 
Androgen depletion, the most common treatment for benign 
prostatic hyperplasia and prostate cancer, only eliminates the dif-
ferentiated epithelium. The remaining castrate-resistant basal cells, 
which contain a subpopulation of stem/progenitor cells, can fully 
regenerate the prostate gland if androgens are restored. We have 
recently shown that estrogens also regulate the survival of prostate 
cells using a selective agonist (8β-VE2) that activates estrogen 
receptor β (ERβ), but not estrogen receptor α (ERα). Unlike castra-
tion, treatment with the agonist induces apoptosis of basal cells 
in mouse prostate tissue. Importantly, the mechanism of action 
of 8β-VE2 is different from castration, inducing TNFα-dependent 
apoptosis through the intrinsic signalling pathway. Therefore, we 
investigated whether selective activation of ERβ inhibits prostate 
regeneration by targeting stem/progenitor cells. We compared the 
effects of short-term castration or ERβ agonist treatment followed 
by a recovery period where the prostate gland was allowed to re-
generate. The prostate tissue of castrate-recovery mice returned to 
normal, whereas regeneration was impaired in ERβ agonist-treated 
mice. Agonist-treated tissues displayed abundant cystic atrophy 
and accumulation of mucopolysaccharide secretions within glands. 
We next used an in vitro prostasphere assay to determine whether 
8β-VE2 blocks regeneration by targeting stem/progenitor cells. 
Compared to the vehicle control, 8β-VE2 reduced the size and num-
ber of spheroids that formed from mouse prostate tissue. Moreover, 
subsequent self renewal was also inhibited, as observed through 
a decrease in the formation of secondary spheroids in the absence 
of 8β-VE2 treatment. These data demonstrate that ERβ activation 
inhibits prostate regeneration, providing a rationale for the com-
bined therapeutic use of androgen-deprivation and selective ER 
agonists for the treatment of prostate diseases.

Poster Board Number: F-1104

MICRORNA-184 TRIGGERS EPITHELIAL STEM CELL 
DIFFERENTIATION BY REPRESSING THE STEM 
CELL MARKER CYTOKERATIN 15
Shalom-Feuerstein, Ruby1, Serror, Laura2, Aberdam, Daniel1

1INSERM, Nice, France, 2TECHNION, Haifa, Israel

microRNAs (miRs) play a role in various physiological processes 
including embryogenesis, tissue regeneration and diseases. Many 
attempts have been made to identify factors that are specifi-
cally expressed by epidermal and limbal stem/progenitor cells 
related to tissue homeostasis. Here, we report that miR-184 plays 
a general role in regulating epithelial stem cells differentiation. In 
situ hybridization analysis revealed that miR-184 is not present in 
putative corneal and epidermal stem cell compartments that are 
hallmarked by cytokeratin 15 (K15), while its expression increased 
during epithelial differentiation in vivo and in vitro. We found that 
miR-184 directly represses K15 production and accelerates early 
cell differentiation. Moreover, we observed an increase of miR-184 
expression coupled with a decrease in K15 production in pannus 
(abnormal corneal vascularization) of patients with limbal stem 
cell deficiency. Accordingly, a point mutation in the seed sequence 
of miR-184 has been recently found in corneal and lens diseases. 
Given that over expression of miR-184 in limbal stem cell-enriched 
culture resulted in a dramatic decrease in clonogenic potential, 
our data indicate that miR-184 expression induces an escape from 
stemness state and suggest that abnormal expression of miR-184 
may lead to a decline in limbal stem cell pool. In addition, miR-184 
expression displayed a major inhibitory effect on both the expres-
sion of the corneal stratification marker, K12 and the stratification 
ability of corneal epithelial cells in organotypic culture. Given that 
miR-184 is not expressed in the upper layers of the corneal epithe-
lium which are enriched with K12, we propose that the decrease 
in miR-184 allows terminal differentiation. Taken together, we 
propose that miR-184 is the guardian of epithelial progenitor cells; 
on one hand, its elevation promotes stem cell commitment into 
transit amplifying progenitors, while its further decline modulates 
terminal differentiation.

Poster Board Number: F-1105

TRANSCRIPTION FACTOR OCT1 IS A SOMATIC AND 
CANCER STEM CELL DETERMINANT
Maddox, Jessica, Shakya, Arvind, South, Sam, Tantin, Dean
Patholgy, University of Utah, Salt Lake City, UT, USA

Defining master transcription factors governing somatic and cancer 
stem cell identity is an important goal in understanding the role 
of stem cells in normal and disease states. Here I show that Oct1, 
a transcription factor implicated in stress responses, metabolic 
control and poised transcription states, regulates normal and 
pathologic stem cell function. Oct1HI cells in the colon and small 
intestine express stem cell markers. In primary malignant tissue, 
high Oct1 protein but not mRNA levels correlate with the frequen-
cy of CD24LO/CD44HI cancer initiating cells. Modulating Oct1 alters 
the proportion of ALDH HI and dye efflux HI cells, and cells isolated 
on the basis of high ALDH activity harbor elevated Oct1 protein 
but not mRNA levels. In addition to previously described targets, 
I have identified four Oct1 targets associated with the stem cell 
phenotype. Functionally, I have shown that Oct1 promotes tumor 
engraftment frequency and hematopoietic stem cell engraftment 
potential. The data indicate that Oct1 regulates normal and cancer 
stem cell function.
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DIFFERENTIATION AND GENERATION OF 
FUNCTIONAL UROTHELIAL CELLS FROM HUMAN 
EMBRYONIC STEM CELLS
Thangappan, Ravikumar1, Osborn, Stephanie1, Fury, Brian2, Luria, 
Ayala1, Zhou, Ping3, Nolta, Jan A.2, Kurzrock, Eric A.1
1Urology, UCDMC, UCDAVIS, Sacramento, CA, USA, 2Institute for Regenerative 
Cures, UCDMC, UCDAVIS, Sacramento, CA, USA, 3UCDMC, Institute for 
Regenerative Cures,, Sacramento, CA, USA

Background: Repair and regeneration of damaged or diseased 
bladder is vital for patients with congenital bladder disease or can-
cer. Generation of urothelial cells from hESC or iPS cells would fa-
cilitate further research of urothelial differentiation as well serve as 
a source for cell and tissue replacement for patients with urological 
disease. The present investigation is the first of its kind to success-
fully differentiate hES cells into urothelial cells. Methodology / Prin-
cipal Findings: In this study, we developed and describe generation 
of urothelial cells from hESC by modulating the culture conditions 
and analyzing the transcription regulators that are involved during 
the differentiation of urothelium. During embryonic development 
of bladder, the inner layers of bladder cells originate from definitive 
endoderm through hind gut cloacae invagination. We developed 
the method using specific culture conditions, such as media, serum 
and growth factors that efficiently differentiate hES cells into defini-
tive endoderm. DE further induced through the cytodifferentiation 
process into urothelial cells by induction of PPARy. The generated 
urothelial cells were validated by urothelial specific immune mark-
ers and RT-PCR techniques. Under the stimulatory condition, the 
molecular markers of DE, such as Sox17 and FoxA2, exponentially 
increased, whereas, during differentiation of DE into urothelium, 
the specific markers of urothelium (uroplakin subtypes UP1a, 1b, 2 
and 3) significantly increased and DE markers gradually decreased. 
Regenerated urothelial cells derived from GFP transduced hES cells 
were orthotopically transplanted into NOD/SCID mice by micro-
injection of cells under the epithelium of recipient bladders. At 
different time intervals after transplantation, human GFP-labeled 
cells were identified and cellular incorporation into the bladder was 
verified by fluorescent immuno markers. Conclusion: The described 
in vitro method to induce differentiation of hES cells into urothe-
lium demonstrates the ability to produce urothelium from hES cells 
and the feasibility of producing autologous urothelium from iPS 
cells in the future. The presented orthotopic cell transplant model 
demonstrates that these cells do functionally integrate and could 
potentially be used for treatment of bladder disorders.

Poster Board Number: F-1107

MAJORITY OF PROXIMAL TUBULAR CELLS IN 
THE OUTER MEDULLA ARE SLOW-CYCLING 
AND EQUALLY CONTRIBUTE TO TUBULAR 
REGENERATION AFTER RENAL ISCHEMIA
Maeshima, Akito, Miya, Masaaki, Mishima, Keiichiro, Sakurai, 
Noriyuki, Ikeuchi, Hidekazu, Sakairi, Toru, Kaneko, Yoriaki, Hiromura, 
Keiju, Nojima, Yoshihisa
Gunma University Graduate School of Medicine, Maebashi, Japan

INTRODUCTION AND AIMS: Renal proximal tubular epithelium has 
a capacity to regenerate after a variety of insults. During tubular 
recovery after injury, survived tubular cells acquire immature phe-
notype, proliferate, migrate and finally differentiate into matured 
tubular epithelium. Using an in vivo bromodeoxyuridine (BrdU) 
labeling, we previously identified label-retaining cells (LRCs), which 
act as the source of proliferating cells after injury, in renal tubules 

of normal rat kidney (J Am Soc Nephrol 14: 3138-3146, 2003) and 
found that LRCs possess renal progenitor-like property (J Am Soc 
Nephrol 17: 188-198, 2006). However, it remains unknown whether 
label-retaining potential is limited to a specific cell population or 
not. To clarify this issue, we examined the presence of LRCs in nor-
mal rat kidney using two kinds of thymidine analogues, iododeoxy-
uridine (IdU), and chlorodeoxyuridine (CldU). METHODS: 1) Long 
labeling experiment: Using osmotic pomp, BrdU was continuously 
given into 7-week-old Wistar rats for one, two, three, and four weeks 
and the number of BrdU-positive cells was analyzed. 2) Double 
labeling experiment: IdU and CldU were sequentially administered 
for 7 days into rats (100 mg/kg/day each) with 3 days interval. At 
two months after CldU labeling, ischemia/reperfusion injury was 
induced in these rats and kidneys were removed for histological 
analysis at 24h after reperfusion. Using anti-IdU Ab (that recognizes 
IdU, but not CldU) and anti-CldU Ab (that recognizes CldU, but not 
IdU), two LRC populations (LRC-IdU and LRC-CldU) were identified 
and the numbers of them were analyzed. RESULTS: Long labeling 
experiment demonstrated that the number of BrdU-positive tubu-
lar cells was positively associated with labeling period. Majority of 
proximal tubular cells in the outer medulla of the kidney became 
BrdU-positive after 4-week labeling. Double labeling experiment 
showed that LRC-IdU and LRC-CldU were scattered in renal tubules, 
but were not co-localized. The numbers of each LRC was similar and 
significantly increased after injury. There was no significant differ-
ence in the ratio of cell division among these LRCs after ischemia. 
CONCLUSIONS: These findings suggest that the majority of proxi-
mal tubular cells in the outer medulla are slow-cycling and equally 
contribute to tubular regeneration after renal ischemia.

Poster Board Number: F-1108

DYNAMIC EXPRESSION OF CXCR4 AND CXCL12 
IN THE DENTAL STEM CELL NICHE OF MOUSE 
INCISOR
Yokohama-Tamaki, Tamaki1, Obara, Nobuko1, Irie, Kazuharu1, 
Otsu, Keishi2, Harada, Hidemitsu2, Nagasawa, Takashi3, Caliari, 
Steven R.4, Weisgerber, Daniel W.4, Harley, Brendan A.C.4
1Department of Oral Growth and Development, School of Dentistry, Health 
sciences University of Hokkaido, Ishikari, Japan, 2Division of Oral Histology 
and Developmental Biology, School of Dentistry, Iwate Medical University, 
Morioka, Japan, 3Department of Immunobiology and Hematology, Institute for 
Frontier Medical Sciences, Kyoto University, Kyoto, Japan, 4Dept. Chemical and 
Biomolecular Engineering, University of Illinois at Urbana-Champaign, Urbana, 
IL, USA

Rodent incisors are a type of continuously growing teeth that 
undergoes cyclical regeneration throughout their life. Dental stem 
cells located at the proximal ends of incisors, produced enamel 
formation cells with their stem cell niche. This niche consists of 
bulbar like epithelial tissues: apical bud and mesenchyme sur-
rounding the epithelium. Multiple molecular signaling pathways 
control the maintenance of the dental stem cell niche. Growth 
factors, receptors and extracelluar matrices (ECMs) are thought 
to be the components of the dental stem cell niche which control 
spatiotemporal gene expression levels via epithelial - mesenchymal 
interactions. The chemokine receptor, CXCR4, is a seven- transmem-
brane spanning G- protein-coupled receptor for the CXCL12 ligand. 
Signals mediated by CXCR4/CXCL12 regulate cell migration, cancer 
metastasis, hematopoiesis and organogenesis. However, the func-
tions of CXCR4 and CXCL12 in tooth development have not been 
elucidated. In this study, we examined the differential expression 
levels of CXCR4 and CXCL12 mRNA in the developing mice incisors 
and further investigated their functions in the epithelial dental 
stem cell niches. First, we conducted histological analysis by in 
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situ hybridization. CXCR4 mRNA was found to be expressed in the 
inner enamel epithelium (IEE) at E14, then gradually restricted to 
the labial side of IEE in the apical bud by E18. While, the transcripts 
of CXCL12 existed in the IEE of the apical bud, pre-ameloblasts and 
mesenchyme beside the apical bud at PN4. CXCL12 mRNA expres-
sion levels increased from E14 to PN4 as detected by real-time 
PCR. CXCR4 deficient mice have short incisors and form epithelial 
cell aggregates in the apical bud. Furthermore, cellular prolifera-
tion marker Ki-67 positive cells were significantly reduced in the 
apical bud in comparison to wild type. Next, we used an epithelial 
dental cell line (mHAT9a) and small hairpin RNA specific for CXCR4, 
for the knock down (KD) experiments used for in the vitro assay. 
We evaluated the cellular proliferation of control and CXCR4KD 
mHAT9a cells cultured with CXCL12 recombinant protein in vitro. 
No significant differences in proliferation were observed in the 
presence or absence of CXCL12. Howevwe, CXCR4 KDs were found 
to suppress cellular proliferation. The transwell cell migration assay 
revealed control mHAT9a cells migrated toward CXCL12 proteins, 
while CXCR4 KDs exhibited impaired of cell motility. Therefore, we 
compared the differential expression of genes related to cell adhe-
sion molecules and ECMs between CXCR4 KDs and controls. Some 
candidate genes were found to be dramatically increased in the 
CXCR4 KDs. These findings suggest that CXCR4 plays a significant 
role on the cell dynamics within the dental stem cell niche.

Poster Board Number: F-1109

PRINCIPLE CELL POPULATIONS IN THE BOVINE 
MAMMARY GLAND: DELINEATION OF CELL 
HIERARCHY AND LINEAGE COMMITMENT
Barash, Itamar, Rauner, Gat
Institute of Animal Science, ARO, The Volcani Center, Bet-Dagan, Israel

The role of somatic stem cells and their progenitors in mammary 
gland development and renewal has been extensively studied in 
the human breast and in the mouse model. Novel insights on the 
hierarchy of mouse mammary epithelial cells have recently been 
raised. In contrast, limited information is available on stem cells and 
their progeny in the mammary glands of other species. The aim of 
this study was to characterize the cell hierarchy and properties of 
distinct epithelial cell populations in the bovine mammary gland. 
This highly productive organ maintains extensive cell expansion 
and differentiation as well as comparable basic characteristics 
with the human breast. Collectively, these properties imply high 
compatability for studying mammary cell hierarchy and its diversity 
among mammalian species. Lin- epithelial cells were sorted accord-
ing to expression of CD24 and CD49f into four populations: CD-
24medCD49fpos (putative stem cells, puStm), CD24negCD49fpos (Basal), 
CD24highCD49fneg (putative progenitors, puPgt) and CD24medCD-
49fneg (luminal, Lum). These populations maintained differential 
gene expression of lineage markers and markers of stem cells and 
luminal progenitors. High expression of Stat5a was observed in 
the puPgt cells. Notch1, Delta1, Jagged1 and Hey1 were mainly 
expressed in the puStm and Basal populations. Cultured puStm 
and Basal cells formed lineage-restricted basal or luminal clones 
and after re-sorting, colonies that preserved a duct-like alignment 
of epithelial layers. In contrast, puPgt and Lum cells generated only 
luminal clones and unorganized colonies. Under non-adherent 
culture conditions, the puPgt and puStm populations generated 
significantly more floating colonies. The increase in cell number 
during culture provides a measure of propagation potential, which 
was highest for the puStm cells. In conclusion, this study demon-
strates for the first time that bovine cell populations acquire a con-
served cell hierarchy paradigm similar to that delineated for their 
mouse and human counterparts: stem cells give rise to bi-potent 

progenitors that differentiate along the basal/ myoepithelial lin-
eage and possibly also give rise to luminal cells. The stem cells also 
generate luminal-restricted progenitors that give rise to terminally 
differentiated cells. Importantly, some of the bovine cell properties 
that were involved in the definition of this hierarchy are novel or 
non-overlapping with mice or humans due to distinct character-
istics of the bovine mammary cells. Finally, combined detection 
of ALDH activity with surface-marker analysis identified a small 
candidate stem cell-enriched subpopulation, representing 0.35% of 
the bovine mammary epithelial cells. Identifying the properties of 
bovine stem cells and their progenitors will undoubtedly promote 
our understanding of the bovine mammary gland’s adaptation to 
high and continuous milk production and its possible resistance to 
tumorigenesis.

Liver Cells
Poster Board Number: F-1111

DIRECTED DIFFERENTIATION OF HUMAN 
EMBRYONIC STEM CELLS INTO FUNCTIONAL 
HEPATOCYTES USING THE COMBINATORIAL CELL 
CULTURE PLATFORM COMBICULTTM

Jeyakumar, Jey, Tarunina, Marina, Johnson, Christopher, Ramathas, 
Vidya, Hook, Lilian, Choo, Yen
Plasticell Ltd, London, United Kingdom

Pluripotent stem cells have the potential to offer a consistent, limit-
less supply of human hepatocytes for critical in vitro drug toxicity 
studies. However, generating functional hepatocytes from human 
embryonic stem (hES) cells remains a major challenge due to inef-
ficient differentiation protocols, characterized by low yields, cellular 
heterogeneity and lack of functional attributes typical of primary 
hepatocytes. We previously utilized our CombiCult technology, a 
multiplexed screening platform, to screen 3,375 protocols in paral-
lel to discover novel serum-free protocols for the differentiation of 
hES cells into hepatocytes. This resulted in the identification of 9 
validated, serum-free protocols which generate hepatic-like cells 
exhibiting the morphology, marker expression, and some func-
tionality typical of hepatocytes. We then performed a secondary 
screen of a further 2,700 combinations of growth factors and small 
molecules in order to identify additional cell maturation conditions. 
Induction of key CYP enzymes was used as readout of the screen in 
order to identify protocols that improve critical functionality of the 
hepatic-like cells derived from the first set of protocols. Cells from 
several of our original protocols were multiplexed into this matura-
tion screen. This sequential use of Combicult screens enabled us 
to discover a number of high-value protocols for the induction, 
differentiation and maturation of hES cells into hepatic-like cells in 
serum-free conditions in a step-wise manner. Cells generated using 
these protocols are characterized by high yields, homogeneous 
populations and the morphology, marker expression and function 
of authentic hepatic cells and therefore promise to be a valuable 
tool for regenerative medicine and drug discovery applications.
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MASS DIFFERENTIATION OF HUMAN INDUCED 
PLURIPOTENT STEM CELL INTO HEPATOCYTE 
LIKE CELLS IN STIRRER BIOREACTOR AND THEIR 
FUNCTIONAL CHARACTERIZATION IN CCL4 
INDUCED LIVER INJURY IN MOUSE MODEL
Vosough, Massoud1, Omidinia, Eskandar2, Kadivar, Mahdi2, 
Shokegozar, Mohammad Ali3, Aghdami, Naser1, Pournasr, Behshad1, 
Baharvand, Hossein1

1Department of Stem Cells and Developmental Biology, Cell Science Research 
Center, Royan Institute f, Royan Institute, Tehran, Iran, Islamic Republic of, 
2Biochemistry Department, Pasteur Institute, Tehran, Iran, Islamic Republic of, 
3National Cell Bank, Pasteur Institute, Tehran, Iran, Islamic Republic of

Due to lack of adequate donors for whole liver transplantation, cell 
therapy is a promising alternative for patients suffering from end 
stage liver disorders. Mass production of functional hepatic cells is 
the main challenge in cell based therapeutics. Automated culture 
of candidate cells and their direct differentiation can provide favor-
ite cells in clinical scale. Optimization of dynamic status to increase 
the yield as well as replacement of expensive growth factors with 
small molecules can improve the harvest and make it more practi-
cal and feasible. Suspension culture of stem cells in spheroid form 
and direct differentiation of them into definitive endoderm (DE) 
was a crucial step in our protocol. We applied lower concentration 
of Activin A in correlation with Rapamycin to obtain the desired 
DE cells in a stirrer flask. This protocol can be considered as a new 
method for DE production. Then, DE spheres were moved to hepa-
tocyte culture medium which enriched with Hepatocyte Growth 
Factor (HGF) and Fibroblast Growth Factor-4 (FGF-4) to produce 
hepatoblast cells. After 8 days, Dexamethasone and Oncostatin M 
were added into the induction medium to precede the matura-
tion process of hepatoblasts cells into Hepatocyte-like Cells (HLCs). 
Quantitative RT-PCR was done to evaluate the expression of hepatic 
specific genes e.g. Alb, Afp and etc. Immunofluorescence study 
showed ALB and AFP expression in our cells. Functional assays for 
ICG uptake and release as well as PROD test have been performed 
successfully. PAS staining demonstrated efficient glycogen storage. 
Urea synthesis and detoxification abilities were presented. The HLCs 
were enriched via MACS according to the presence of ASGR-1 on 
their surface. Obtained cells were transplanted transdermally into 
CCL4 injured mice through spleen after their immunosuppression. 
Histological sections revealed sufficient homing of transplanted 
cells. Survival rate in cell transplanted mice was considerably higher 
than corresponding control and sham groups. Plasma levels of ALT 
and AST in cell-treated mice were lower; however the concentra-
tion of total albumin was higher in comparison with other groups. 
We hopefully consider this approach in production of HLCs as a 
new horizon in producing functional cells in clinical scale.

Poster Board Number: F-1113

USING HUMAN IPSCS TO MODEL LIVER DISEASE 
IN ALPHA-1 ANTITRYPSIN DEFICIENCY
Taketani, Tamara N ., Ordonez, M. Paulina, Goldstein, Lawrence
Cellular and Molecular Medicine, UCSD, La Jolla, CA, USA

Alpha 1-antitrypsin (AAT) deficiency is the most common genetic 
cause of liver disease in neonates and children. It is an inherited 
metabolic disorder in which mutations in the coding sequence of 
the serine protease inhibitor AAT cause misfolding of the protein. 
These misfolded glycoproteins form aggregates, which accumulate 
in hepatocytes. This is believed to lead to programmed cell death, 
hepatic inflammation, fibrosis, and cirrhosis. The exact mechanistic 

role of the polymerized conformation of mutant AAT in the patho-
physiology of liver disease is controversial and still being investi-
gated. Attention has recently emerged on how these hepatocytes 
may respond to misfolded and aggregation-prone AAT, with a 
focus on cellular disposal pathways and stress response, including 
the autophagy pathway. In addition, the clinical presentation of 
liver disease in AAT deficient patients is variable. Only a fraction of 
affected individuals develop clinically significant liver disease, and 
therefore genetic and environmental factors must have a profound 
influence on the hepatic phenotype of this deficiency. We propose 
to generate a human induced pluripotent stem cell (iPSC) model of 
AAT deficiency by reprogramming fibroblasts of patients with vari-
ous degrees of liver disease. We will analyze hepatocytes derived 
from AAT deficient iPSC to explore; 1) the relationship between 
AAT deficiency phenotype and early events leading to hepatocyte 
dysfunction, and 2) the existence of genetic modifiers that may 
alter the course of hepatocyte dysfunction as a result of the same 
AAT deficiency phenotype. Our study has the potential to aid in the 
design of new therapies for AAT deficiency, and also increase our 
understanding of the factors that make some patients more prone 
to develop hepatic dysfunction as a result of AAT deficiency and 
other liver diseases.

Poster Board Number: F-1114

THE APPLICATION OF HUMAN IPSCS AS AN In 
vItro EXPANSION SYSTEM IN GENERATING 
PURIFIED HEPATIC STEM/PROGENITOR-
LIKE CELLS TO DETERMINE THE MOLECULAR 
MECHANISMS REGULATING HUMAN LIVER 
ORGANOGENESIS .
Yanagida, Ayaka1, Kamiya, Akihide2, Ito, Keiichi1, Nakauchi, 
Hiromitsu1

1Insitute of Medical Science, University Of Tokyo, Tokyo, Japan, 2Tokai University 
Institute of Innovative Science and Technology, Tokyo, Japan

Introduction Hepatoblasts, hepatic stem/progenitor cells during 
liver development, have high proliferative potential and bi-potent 
differentiation capacity into hepatocytes (hepatic parenchymal 
cells) and cholangiocytes. Proliferation and differentiation of 
hepatoblasts are regulated by soluble factors and interactions with 
non-parenchymal cells in fetal livers, i.e. fibroblasts, mesothelial 
cells, and endothelial cells. However, the molecular mechanisms 
regulating human hepatoblasts remain unknown because the 
in vivo analyses of human cells are difficult. To this end, induced 
pluripotent stem cells (iPSCs) generated from human cells are po-
tentially good sources of understanding human liver development. 
In this study, we aim to establish an in vitro assay system of human 
liver development by purifying cultured hepatic stem/progenitor-
like cells (HSPCs) derived from human iPSCs. Method: Human cord 
blood cells and dermal fibroblasts reprogrammed with a lentiviral 
vector expressing Oct4/Sox2/Klf4/c-Myc. Differentiation of iPSCs 
into the hepatocytic lineage was induced by serial cytokines 
stimulation (activin A, fibroblast growth factor, bone morphoge-
netic protein, and hepatocytes growth factor). Highly proliferative 
HSPCs from this culture were purified using flow cytometry with 
antibodies against CD13 and CD133, which are known to be cell 
surface markers of hepatoblasts in mouse fetal livers. These purified 
cells were cultured on feeder cells in medium supplemented with 
growth factors. The CD13+CD133+ cell-derived colonies were char-
acterized by the expression of hepatocytic marker genes (HNF4α 
and α-fetoprotein) and cholangiocytic marker genes (cytokeratin 7 
and 19). HSPC maturation assays were done by inducing spheroid 
formation and assessing their liver functional gene expression. 
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HSPC-derived colonies were serially passaged to determine their 
proliferative ability. Result: Difference of sources (blood cells and 
fibroblasts) of iPSCs did not appear to change the efficiency of 
induced hepatic differentiation. We found that CD13+CD133+ cells 
from iPSCs-derived hepatic cell cultures have the same potential 
of HSPCs. Individual HSPCs gave rise to a relatively large colony 
(contained more than 100 cells) in growth factors-supplemented 
culture on feeder cells. These colonies expressed both hepato-
cytic marker genes (HNF4α and α-fetoprotein) and cholangiocytic 
marker genes (cytokeratin 7 and 19). These HSPCs-derived colonies 
could continue to proliferate for long periods (over 30 days). After 
serial passaging, these colonies still contained proliferative cells 
expressing both HNF4α and Ki-67. Expression of the mature liver 
function gene CYP3A4 was induced by the spheroid formation 
of these HSPCs. Conclusion: In this study, we successfully utilized 
human iPSCs as a source to generate and expand purified HSPCs. 
These cells displayed similar characteristics to their correspondents 
in vivo including colony forming potential by a single cell and the 
expression of hepatoblast specific markers. This supports the idea 
of utilizing this system to determine the molecular mechanisms in 
regulating liver development. In addition, it is hoped that this in vi-
tro method of liver regeneration may one day replace whole organ 
transplantations to bypass clinical issues such as organ availability 
and immune rejection.

Poster Board Number: F-1115

ISOLATION AND CHARACTERIZATION OF ADULT 
HUMAN LIVER PROGENITOR CELLS
Tarlow, Branden D .1, Dorrell, Craig1, Canaday, Pamela1, Huch, 
Meritxell2, Grompe, Markus1

1Oregon Stem Cell Center, Oregon Health & Sciences University, Portland, OR, 
USA, 2Hubrect Institute, Utrect University, Utrect, Netherlands

Adult intrahepatic liver progenitor cells are a facultative stem cell 
with the ability to differentiate into cholangiocytes or hepatocytes. 
Developing assays to isolate and characterize these cells is impor-
tant to studies of chronic liver injury and cell therapy. We generated 
monoclonal antibodies recognizing cell surface antigens to allow 
isolation of subtypes of epithelium from dispersed human liver 
tissue that were unsuitable for orthotropic liver transplantation. 
Long-term self-renewing liver organoid formation capacity was 
found in only a subset of epithelial cells defined as CD45-/CD31-/
DHIC5-4D9+. Organoid formation efficiency occurred between 
6-12% in these cells among the 5 patients samples studied. Single 
cells formed organoid structures comprising thousands of cells that 
could be passaged and reinitiate daughter organoid structures in 
a 3-dimensional matrigel culture system. Organoid formation was 
specific to the DHIC5-4D9+ population; hepatocytes, endothelium, 
fibroblasts, and stellate cells were unable to form organoid struc-
tures. The more abundant CD45-/CD31-/DHIC5-4D9- /DHIC2-4A10+ 
duct cells did not initiate organoids, were sensitive to osmotic 
stress, and likely represent a more mature duct cell. Immunohis-
tochemical analysis confirmed that DHIC5-4D9 and DHIC2-4A10 
antibodies localize to distinct cell populations within the biliary 
system, which co-express duct marker CK19. To assess gene expres-
sion, RNA-sequencing libraries were successfully made from as few 
as 15,000 fresh-sorted cells. The RNA-sequencing profiles of the 
DHIC5-4D9+ and DHIC2-4A10+ epithelial subsets, and the results of 
cell transplantation studies into immunodeficient mice will be use-
ful in further characterizing the stem-potential of these cells.

Poster Board Number: F-1116

GENERATION OF FUNCTIONAL TIGHT JUNCTIONS 
IN DIFFERENTIATED HUMAN HEPATIC 
PROGENITOR CELLS
Zhang, Haiyan, Zhang, Weitao, Li, Weihong, Hua, Minxi, Liu, 
Baoqing
Capital Medical University, Beijing, China

Functional tight junctions (TJs) are vital for mature hepatocytes to 
perform functions, such as canalicular bile secretion and simultane-
ous sinusoidal secretion of large quantities of serum proteins into 
blood. Therefore, generation of TJs in differentiated hepatocytes 
from human fetal hepatic progenitor cells (hFHPCs) is necessary 
to understand how junctions contribute to the functional orga-
nization of mature hepatocytes. We reported herein a two-stage 
procedure by which hFHPCs can be differentiated to functional 
hepatocyte-like cells (HLCs) and required of TJ’s structures and func-
tions. Firstly, hFHPCs were treated with hepatocytes growth factor 
(HGF) for 5 days; secondly, the presence of HGF, oncostatin M and 
dexamethasone in the culture medium for another 5 days induced 
efficient hepatic differentiation. After 10 days of in vitro matura-
tion, the hFHPCs-derived HLCs exhibited characteristic hepatocyte 
morphology, expressed hepatocyte markers, including albumin, 
and cytokeratin 8, and possessed hepatocyte-specific activities, 
such as p450 metabolism, glycogen storage. Barrier function mea-
sured as transepithelial electrical resistance (TER) increased two- to 
threefold, but paracellular fluxes decreased during the differentia-
tion of hFHPCs. The bile canaliculi (BC)-like structures examined by 
transmission electron microscope were developed between the 
HLCs. Tight junction-associated protein ZO-1 was expressed along 
the BC-like structures. Fluorescein diacetate (FDA) added to the me-
dium was secreted into BC-like structure and accumulated without 
leakage. Our approach should facilitate to study the mechanism of 
involved in human hepatocyte differentiation, liver function and 
the pathogenesis of liver diseases like cholestasis.

Poster Board Number: F-1117

ROLE OF THE POLYCOMB GROUP PROTEIN EZH2 
IN THE MURINE HEPATIC STEM/PROGENITOR 
CELLS
Ouchi, Rie1, Ueno, Yasuharu1, Koike, Hiroyuki1, Shiina, Tomoya1, 
Obana, Yuta1, Isono, Kyoichi2, Koseki, Haruhiko2, Taniguchi, Hideki1

1Dept. of Regenerative Med., grad school of Med.,Yokohama city university, 
Yokohama, Kanagawa, Japan, 2Lab. for Developmental Genetics,RIKEN 
Research Center for Allergy and Immunol., Yokohama, Kanagawa, Japan

Regulating the self-renewal is required to maintain the stem cells 
with the situation that cell proliferation is progressed while cell 
differentiation is suppressed. Recent studies suggest that polycomb 
group (PcG) proteins are critical in regulating cell proliferation and 
cell differentiation related genes. PcG protein Ezh2, histone H3K27 
methyltransferase, recruits other PcG proteins and promotes gene 
silencing. In the present study, we investigated the role of PcG 
protein Ezh2 in the proliferation and differentiation of the hepatic 
stem/progenitor cells. We examined the change of frequency of 
Ezh2 positive cells in the liver development. The frequency of Ezh2 
positive cells was high at embryonic day(ED)11.5 and decreased 
as the developmental stage progress. We also observed a high fre-
quency of AFP, hepatoblast-specific marker, positive cells and BrdU 
positive cells in ED11.5 mouse liver. To examine Ezh2 regulates the 
proliferation and differentiation of hepatic stem/progenitor cells, 
Ezh2 conditional knockout mice (Rosa26::CreER(T2)+/-;Ezh2f/f ) 
were used. Severe inhibition of the hepatogenesis was observed 
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in the liver that Ezh2 had been depleted in the early stage of the 
liver development. The size of Ezh2 depleted liver was smaller than 
the normal liver, and its cell number was decreased. Immunohis-
tochemical analysis of Ezh2 depletion revealed that the frequency 
of AFP positive cells was decreased in ck8/18, and the frequency of 
BrdU positive cell was also decreased at ED13.5. The flow cyto-
metric analysis of c-kit- CD49f+/low CD29+ CD45- Ter119- hepatic 
stem/progenitor cells at ED13.5 showed that the percentage of 
fractionated hepatic stem/progenitor cells was decreased in Ezh2 
depleted liver. In immunohistochemical analysis of the Ezh2 de-
pleted liver at ED17.5, the frequency of ck7, cholangiocyte-specific 
marker, positive cells was decreased. Next we induced the deple-
tion of Ezh2 in c-kit- CD49f+/low CD29+ CD45- Ter119- hepatic 
stem/progenitor cells in single cell-base colony assay. As the result, 
significantly, suppression of colony formation of the hepatic stem/
progenitor cells by Ezh2 depletion was founded. In immunohisto-
chemical analysis, the frequency of albumin, hepatocyte-specific 
marker, positive cells was increased while the frequency of ck7 
positive cells was decreased. These results showed that Ezh2 is es-
sential for the proliferation and differentiation of the hepatic stem/
progenitor cells. Our data suggests that Ezh2 is a critical factor for 
the early liver development, and it may be supported by the expan-
sion of hepatic stem/progenitor cells.

Poster Board Number: F-1118

SELF-RENEWAL VERSUS DIFFERENTIATION AS 
WELL AS THE LIVER REPOPULATION CAPABILITY 
OF HUMAN HEPATIC STEM CELLS
Zheng, Yunwen, Li, Bin, Zhang, Ran-Ran, Kimura, Masaki, Tsuchida, 
Tomonori, Takebe, Takanori, Ueno, Yasuharu, Sekine, Keisuke, 
Taniguchi, Hideki
Department of Regenerative Medicine, Yokohama City Univercity, Yokohama, 
Japan

Background: Human mature hepatocytes are critical for basic and 
applied research, but difficult to manipulate and expand in vitro. 
Isolated hepatic stem cells which could differentiate towards the 
hepatic lineage may be one of the alternative sources to generate 
functional hepatocytes. Hepatic stem cells in murine fetal livers, 
which possess multilineage differentiation potential and self-
renewing capability, have been identified with flow cytometric 
cell sorting and single cell-based assays in our lab. Methods: Using 
established procedures, we prospectively isolated and character-
ized human hepatic stem cells. In the present study, human hepatic 
epithelial cells were evaluated with flow cytometry combined with 
single cell-based assays, gene expression, immunocytochemistry, 
cell phase analysis, and a three-dimensional culture system to 
support cell differentiation. Results: With flow cytometry, surface 
marker profiling allowed identification of specific subgroups of cells 
based on their expression of CD66, CD90 and others. This informa-
tion could then be used to reclaim discrete cell populations of liver 
cells. The proliferative capability of sorted cells varied, while the 
putative stem cells clonally expanded in vitro with high frequency 
to form large colonies. Multilineage differentiation potential was 
clearly identified in the single cell-derived colony by means of 
immunocytochemistry and gene expression analysis using various 
lineage markers. Furthermore, the putative stem cells were clearly 
labeled with BrdU at high frequency and maintained a similar level 
of bipotential differentiation capability even after being subjected 
to serial cell sorting. These results suggest that the isolated putative 
stem cells contain significant self-renewal potential. However, when 
hepatic cells differentiate in vitro, they may partially or entirely lose 
some functions or capabilities. Use of a novel 3D cell culture system 
allowed these cells to express higher levels of hepatic cytochrome 

P450 genes than when a traditional culture was employed. Ex-
amples of differentiated cell derived from isolated human hepatic 
stem cells displaying hepatic functions include ammonia removal, 
cytochrome P450 activity in vitro and liver repopulation of the 
toxin receptor mediated cell knockout/SCID mice in vivo. Conclu-
sion: Human hepatic stem cells could be prospectively isolated and 
distinguished from other liver cells. Moreover, they could differenti-
ate into functional hepatocytes under certain culture conditions. 
Therefore, it may offer a benefit to generate a large number of 
hepatocytes for clinical application as well as for pharmacology, 
toxicology and virology.

Poster Board Number: F-1119

CONVERSION OF MOUSE FIBROBLAST TO 
HEPATOCYTE-LIKE CELLS
Pournasr, Behshad, Baharvand, Hossein
Stem Cell and Developmental Biology, Cell Science Research Center, Royan 
Institute for stem cell biology and Technology, ACECR, Tehran, Iran, Islamic 
Republic of

Introduction: Hepatocytes are candidate for liver cell therapy, drug 
discovery and toxicity assay. Production of functional hepatocyte 
in culture is a big challenge in this era. Hepatocyte-like cells can 
be derived from embryonic stem cells and even adult stem cells 
(mesenchymal stem cells) by treatment with developmental 
growth factors and chemicals in vitro, although the efficiencies are 
very low. Using a different strategy, we attempt to transdifferenti-
ate mouse embryonic fibroblast into hepatocyte by appropriate 
developmental cues after transient induction of the reprogram-
ming factors (Oct4, sox2, klf4, c-myc) as we believe this situation 
can direct the existing epigenetically unstable cells to cross the 
stochastic pathways of induced pluripotent stem cells. Material and 
Method: mouse embryonic fibroblast and limbal derived one were 
isolated from a 12.5 dps embryo and cultured in DMEM medium 
containing 10% FBS, 1% L-glutamine and 1% NEAA. After 3rd pas-
sage, cells were treated with a combination of retroviral Oct4, Sox2, 
Klf4 and c-myc for one day in the conventional medium containing 
small molecule inhibitor of JAK/STAT signaling pathway, then the 
medium was switched to L15 which supplemented with differ-
ent approved developmental growth factors including EGF, FGF4, 
HGF, OSM, dexamethasone, hydrocortisone and human serum 
albumin as a hepatogenic medium in a period of 8-14 days. Results: 
Morphological changes during the procedure were considerable 
as we could see some epithelial colonies formed in the plate from 
day 10 of induction with a high density of nucleus to cytoplasm. 
Immunocytoflourescence staining showed these epithelial cells 
expressed albumin as a gold marker of hepatocyte fate as well as 
alphafetoprotein. Conventional RT-PCR analysis also revealed albu-
min and alphafetoprotein during the transdiffernetiation period. 
Interestingly it seems the cell could store glycogen as a functional 
characteristic of hepatocyte-like cells by PAS staining. Conclusion: 
these primary experiments showed us mouse fibroblast could be 
converted by developmental cues after a short period of epigenetic 
instability in vitro, which can provide a new available and accessible 
source for production of hepatocyte-like cells for developmental 
study, drug screening and even future clinical application. More 
experimentations should be done to evaluate the functionality of 
the acquired cells in vivo and in vitro as well as demonstrating that 
the cells do not pass the pluripotency state.
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A SYNTHETIC NANOFIBRILLAR MATRIX 
MIMICKING In vIvo CIRCUMSTANCES, PROMOTES 
HEPATIC DIFFERENTIATION OF MOUSE AND 
HUMAN ES CELLS .
Yamazoe, Taiji, Shiraki, Nobuaki, Kume, Kazuhiko, Kume, Shoen
Stem Cell Biology, Institute of Molecular Embryology and Genetics, Kumamoto 
Univ., Kumamoto, Japan

Liver is an important organ that performs many complexed 
functions, including carbohydrate metabolism, protein and lipid 
metabolism, storage of essential nutrients and biotransformation 
of drugs. Biotransformation of a drug not only involves detoxifica-
tion but also their bioactivation, where the metabolite is more toxic 
than the parent drug molecule. Therefore, drug biotransformation 
plays an important role in the early stages of the drug discovery 
process. Many researchers often use primary cultures of hepato-
cytes for assays, but they are short-lived and cannot be maintained 
in culture for long term. In addition, there are considerable donor 
dependent variations. Embryonic stem (ES) cells are pluripotent 
cells derived from the inner cell mass of the blastocyst. Lines of evi-
dence have shown that ES cells recapitulate normal developmental 
processes, and suggest that ES cells provide an attractive source for 
routine access to large numbers of cells that enable the develop-
ment of new drug-screening strategies. We previously reported 
that culturing ES cells on a mesonephric cell line, M15, with the 
addition of specific growth factors resulted in a selective induction 
of hepatic differentiation of ES cells at a high efficiency (Shiraki N., 
et al, 2008). Here, we established a novel hepatic differentiation 
method using synthetic nanofiber as a cell culture scaffold. We per-
formed endoderm and hepatic differentiation of mouse ES (mES) 
cells using nanofiber based methods in comparison with several 
different substrata. Functional assays for hepatocytes, such as 
albumin secretion, PAS staining, indocyanin green (ICG) uptake and 
cytochrome P450 activity, were carried out. The results revealed 
that nanofiber functioned as a substratum that promoted hepatic 
differentiation of ES cells. Moreover, the ES cell-derived hepatic 
cells showing ICG uptake ability were maintained for more 100 
days on nanofiber. These results indicated that nanofiber not only 
promoted ES differentiation, but also maintained the function of 
differentiated hepatic cells. We also checked whether this nanofiber 
procedure was applicable for human ES cells and human induced 
pluripotent stem (iPS) cells. Next, to clarify the mechanisms what 
promote ES cell differentiation in nanofiber system, we are focusing 
on the function of Rac1, one of Rho family proteins, which regulate 
actin cytoskeleton. Because the cells cultured on nanofiber are able 
to exhibit in vivo like morphology. These morphological differences 
from conventional two dimensional (2D) culture plates are associ-
ated with several members of cytoskeleton. Moreover, it is reported 
that murine ES cell can self-renew more rapidly on nanofiber than 
2D. This proliferation was accelerated via Rac1 activation on this 
scaffold. So we checked the effect of Rac1 inhibitor, NSC23766, on 
ES cells during hepatic differentiation. Inhibition of Rac1 cancelled 
potentiating effects of nanofiber on every stage of endoderm and 
hepatic differentiation. Our results indicated that morphological 
change via Rac1 activation controls cellular differentiation, and 
motility might not only be the consequence of differentiation, but 
might also be able to trigger differentiation. In conclusion, the 
synthetic nanofiber is one of the most promising materials that 
contribute to tissue engineering and drug delivery applications.

Poster Board Number: F-1121

CHARACTERIZATION OF HEMATOPOIETIC NICHES 
IN MOUSE FETAL LIVER
Tanaka, Minoru, Kamiya, Yoshiko, Sato, Fumi, Miyata, Naoko, 
Miyajima, Atsushi
Institute of Molecular and Cellular Biosciences, the University of Tokyo, Tokyo, 
Japan

During mouse embryogenesis, fetal liver (FL) functions as a major 
hematopoietic organ for the expansion of hematopoietic progeni-
tor cells (HPCs) as well as hematopoietic stem cells (HSCs). Especial-
ly, vigorous erythropoiesis in a FL is a crucial event for pulmonary 
respiration after birth. While the characteristics of hematopoietic 
niche and the responsible cells in adult bone marrow (BM) have 
been well characterized, those in FL remain poorly understood. 
We investigated the fetal hepatic cells that support hematopoiesis 
in FLs and found that hepatoblasts mainly provide the niche for 
hematopoiesis by secreting multiple hematopoietic cytokines 
including stem cell factor (SCF) and thrombopoietin (TPO). More 
intriguingly, we found that submesothelial cells highly express 
erythropoietin (EPO). While hepatoblasts are found throughout FL, 
submesothelial cells reside beneath the mesothelium that covers 
the liver surface. To reveal the role of EPO-expressing submesothe-
lial cells in fetal hematopoiesis, we examined the differentiation 
status of erythroid cells in FL. It is known that erythroid cells differ-
entiate from CD71+ cells to TER119+CD71- cells via TER119+CD71+ 
cells. Flow cytometric analysis (FCM) and immunohistochemistry 
(IHC) using CD71 and TER119 antibodies showed that differenti-
ated erythroid cells seemed to be more abundant in the peripheral 
region rather than the central part of FL, suggesting that subme-
sothelial cells are involved in erythropoiesis at the periphery of FL. 
Taken together, our results suggest that hepatoblasts and subme-
sothelial cells constitute distinct niches for fetal hematopoiesis in a 
region specific manner.

Poster Board Number: F-1122

CONSTRUCTION OF CHIMERIC MICE WITH HUMAN 
IMMATURED HEPATOCYTES
ZHANG, Ranran, Zheng, Yun-Wen, Tsuchida, Tomonori, Takebe, 
Takanori, Kimura, Masaki, Li, Bin, Takiguchi, Kazuya, Sekine, Keisuke, 
Ueno, Yasuharu, Taniguchi, Hideki
Regenerative Medicine, Yokohama City University, Yokohama, Japan

Background: Transplantation of human hepatocytes as an alter-
native tool for the therapy of organ dysfunction in regenerative 
medicine also attracts pharmaceutical industry due to the great 
prospects of in vivo drug screening and metabolism test. In recent 
reports, urokinase-type plasminogen activator (uPA) mouse and 
fumarylacetoacetate hydrolase (Fah)-deficient mouse are applied, 
however, no chimeric mice liver was completely repopulated by 
the donor cells. Toxin receptor-mediated conditional cell knockout 
mice, which imitate natural liver dysfunction through causing acute 
hepatitis with drug treatment, may resolve this problem. In our 
study, we firstly constructed the chimera mice with the liver greatly 
occupied by human donor cells, further provided an efficient in 
vivo differentiate microenvironment for inducing immature liver 
cells to mature hepatocytes so as to compensate for the deficiency 
of in vitro differentiation. Finally, we measured the drug metabo-
lism activity after treated the humanized mouse with ketprophen. 
Methods: After recipients are subject to selectively liver damage by 
diphtheria toxin treatment and parcel immune system inhibition, 
donor cells derived from human primary fetal liver are transplanted 
into recipient mouse; we then analyzed the replacement progress, 



ISSCR 10th Annual Meeting www.isscr.org/2012

42

Detailed Program and Abstracts — Friday, June 15
in vivo differentiation and liver reconstruction of donor cells in 
recipients, human albumin concentration was detected by ELISA, 
chimeric mouse urine was collected for drug metabolism test after 
treated with ketprophen for transplanted duration from about 3wk 
to as long as 16wk. Results: In the recipients, all of the animal livers 
are succeed to be repopulated by human derived primary fetal 
liver cells. HE staining and immunohistochemistry vividly exhibited 
that donor cells which can proliferate well and uniformly replace 
the resident cells also have the potential of liver reconstruction and 
hepatocyte differentiation. Moreover, we detect mRNA expression 
level of human albumin and a variety of human cytochrome P450 
(CYP) in chimeric mice, the mRNA level of human albumin as well as 
human CYP3A4 and CYP2C9 was induced as high as 660507-fold, 
226617-fold and 132267-fold at 63 days after cell transplantation 
compared to the donor cells before transplantation. It showed 
highly efficient differentiation in vivo contrast to the in vitro dif-
ferentiation. Also, most of the chimeric mice with humanized liver 
had the potential of human albumin secretion, for some recipients, 
the albumin concentration reached as high as 1600ng/ml after 
transplanted for about 56 days. Conclusion: We suggest that our 
chimeric mice with humanized liver might provide an ideal model 
to support in vivo differentiation and had the potential of drug me-
tabolism activity, which could also take great advantage to human 
pharmacology such as drug screening and drug to drug interaction 
test. 

Poster Board Number: F-1123

BLOCK HEPATOCELLULAR CARCINOGENESIS OF 
RATS BY REMOVAL OF PRECANCEROUS CELLS 
WITH AN ACYCLIC RETINOID
Tsuchida, Tomonori1, Zheng, Yun-Wen1, Shimao, Taiki1, Zhang, 
Ran-Ran1, Sakurai, Yu1, Li, Bin1, Takiguchi, Kazuya1, Tanaka, Hiroyasu1, 
Ishibashi, Naoto2, Mizuno, Ken2, Watanabe, Makiko2, Tanaka, Takuji3, 
Taniguchi, Hideki1

1Graduate School of Medicine, Yokohama City University, Yokohama, Japan, 
2Pharmacological Division, Tokyo New Drug Research Laboratories, Kowa Co. 
Ltd., Tokyo, Japan, 3Department of Oncologic Pathology, Kanazawa Medical 
University, kanazawa, Japan

BACKGROUND & AIMS: Hepatocellular carcinoma (HCC) is a pre-
dominantly malignant tumor with poor prognosis, a high rate of 
recurrence, and no effective early diagnosis and cure. Peretinoin, 
an acyclic retinoid and a potential chemopreventive drug, has 
reduced the recurrence rate of HCC in some clinical trials. However, 
its clinical indication has not been determined due to the poor 
understanding of its therapeutic target and mechanism. In this 
study, we aimed to determine the precancerous cell which could 
contribute to HCC development and to identify the target cells 
and mechanism by which Peretinoin suppresses HCC. METHODS: 
Rat model with hepatic oval cells emergence and the process of 
HCC development responding to 2-Acetylaminofluorene/partial 
heptectomy treatment was used. And the effect of Peretinoin in 
liver carcinogenesis process in vivo as well as on flow-cytomet-
rically isolated oval cells in vitro was assessed. RESULTS: Purified 
CD133+CD44+CD45-EC-cells in rat liver exhibited the properties of 
oval cells, clonal expansion capability, bi-potential differentiation 
capability as well as stem cell marker expressions. In vivo results 
showed that the oval cells and their progenies which mediated 
liver injury repair might be the originating cells of HCC. Peretinoin 
inhibited the clonal expansion of isolated oval cells in vitro. Oral 
administration of Peretinoin diminished oval cell occurrence and 
suppressed both preneoplastic lesion induction and HCC forma-
tion. CONCLUSION: These findings suggest that Peretinoin directly 
prevent de novo carcinogenesis of HCC through inhibiting the 

expansion of precancerous cells such as oval cells. This may offer 
clinical benefits for patients with HCC of oval cell origin.

Poster Board Number: F-1124

TOWARD A NEW THERAPY FOR LIVER DISEASE: 
A NOVEL TISSUE ENGINEERING MODEL USING 
MOUSE LIVER PROGENITOR CELL SPHEROIDS IN A 
VASCULARIZED CHAMBER
Yap, Kiryu K .1, Dingle, Aaron M.1, Palmer, Jason A.1, Dhillon, 
Raminder1, Lokmic, Zerina1, Penington, Anthony J.1, Morrison, 
Wayne A.1, Yeoh, George C.2, Mitchell, Geraldine M.1
1O’Brien Institute, The University of Melbourne, Department of Surgery at St 
Vincent’s Hospital Melbourne, Victoria, Australia, 2Western Australian Institute 
for Medical Research, Perth, Australia

BACKGROUND: Liver tissue engineering offers an exciting alterna-
tive to transplantation for treating liver failure. We present a novel 
model based on an amalgamation of emerging concepts, each 
proven to increase implanted cell survival compared to traditional 
methods. These are: 1) the mouse vascularized chamber to provide 
a highly angiogenic protected space in vivo, 2) adult mouse liver 
progenitor cells (LPCs) as a proliferative cell source with bipotential 
hepato-biliary differentiation, and 3) three-dimensional spheroid 
cell-culture (cell aggregates), known to promote cell survival and 
differentiation in vitro and increasingly used for in vivo cell-delivery. 
To evaluate the use of LPCs as spheroids, this study was conducted 
in two phases. In vitro experiments optimized conditions for 
generating and maintaining LPC spheroids, and characterized their 
development over time to select a suitable time-point after forma-
tion for spheroids to be used in animal studies. In vivo implantation 
of LPC spheroids in the vascularised chamber then compared this 
to the traditional seeding of dissociated cells to confirm that the 
spheroid cell-delivery approach indeed increased cell survival and 
differentiation. METHODS & RESULTS: In vitro: In methylcellulose 
media 20,000 cells formed one uniform spheroid per well within 
24 hours, providing a rapid, standardized method for culturing and 
characterizing spheroids. Histology over 10 days (n=6 per time-
point) indicated that day 2 spheroids were optimal for implanta-
tion, with the highest ratio of proliferation (Ki67 immunolabelling) 
to apoptosis (caspase). Dissociation of spheroids demonstrated 
that at day 2 each spheroid contained 22,400 cells. In vivo: Bilateral 
chambers were established on SCID mouse epigastric blood vessels 
in the groin. Suspended in Matrigel, in one chamber 200,000 dis-
sociated cells were implanted and 9 spheroids (day 2 post-culture) 
in the opposite chamber, with the same total number of cells in 
both chambers. Fourteen and 45 day chambers (n=7 each) were 
evaluated by immunohistochemistry (panCK - LPC marker, and 
CK18 - hepatocyte marker) and morphometry to determine LPC 
survival and differentiation. Additionally, CD31 immunolabelling 
of blood vessels demonstrated that at 14 days capillaries penetrate 
the spheroids. LPCs (panCK+) increased over time in both spheroid 
and control chambers, but hepatocytes (CK18+) increased only in 
spheroid chambers. Significantly increased LPCs (p<0.05) and hepa-
tocytes (p<0.0005) were found across both time points in spheroid 
chambers compared to control chambers. CK18+ cells formed he-
patic acini indicating tissue (glandular) organisation. No bile ducts 
were observed. Studies are underway to characterize the functional 
capacity of this tissue by investigating the activity of HNF4α, a ma-
jor regulator of hepatocytic differentiation, as well as downstream 
liver functions governed by this pathway. CONCLUSION: Spheroid 
cell-delivery significantly increases cell survival and differentiation, 
compared to dissociated cells. By considerably increasing spheroid 
numbers being seeded, this spheroid and chamber model offers 
promise in generating a therapeutically significant mass of liver tis-
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sue for treating liver failure. The extra-hepatic location of this cham-
ber could contain new tissue to ameliorate metabolic liver disease, 
or alternatively provide a site free of cirrhosis and local disease for 
the development of replacement tissue for transplantation.

Poster Board Number: F-1125

CELLULAR BASIS OF LIVER REGENERATION AFTER 
SURGICAL RESECTION
Miyaoka, Yuichiro, Ebato, Kazuki, Kato, Hidenori, Miyajima, Atsushi
Institute of Mol Cell Bio, University of Tokyo, Tokyo, Japan

The liver is a unique organ with a remarkable capacity to regener-
ate. However, the mechanism of liver regeneration depends on the 
type of injury. Liver stem cells give rise to two types of liver epithe-
lial cells, i.e., hepatocytes and bile duct epithelial cells. Liver stem/
progenitor-like cells, known as oval cells, are believed to repair the 
injured liver in a certain type of liver injury caused by hepatotoxin 
or bile duct ligation. By contrast, in regeneration after surgical 
removal of 70% of the liver mass (partial hepatectomy, PHx), it has 
been generally accepted that hepatocytes undergo one or two 
rounds of cell division to regenerate liver. We have reexamined this 
liver regeneration model by using a genetic tracing system of in-
dividual hepatocytes, and found that not all hepatocytes undergo 
cell division. Analysis using the imaging cytometric system revealed 
that hepatocytes significantly enlarge prior to cell proliferation. 
Quantitative analysis indicated that the hypertrophy and prolif-
eration almost equally contribute to the regeneration after 70% 
PHx, whereas regeneration after 30% PHx is mostly achieved by 
only hypertrophy. These results indicate that hypertrophy is the 
first process by which hepatocytes regenerate liver, and the cell 
division occurs secondly only when hypertrophy is not sufficient. 
Furthermore, detailed cell cycle analyses of individual hepatocytes 
during liver regeneration revealed that many hepatocytes do enter 
into S-phase but do not undergo M-phase, leading to an increase 
in ploidy. Based on these results, we propose a revised view on the 
mechanism of liver regeneration after surgical resection.

Poster Board Number: F-1126

ABBRUPTION OF TRANSFORMING GROWTH 
FACTOR-B1 INDUCED SPONTANEOUS 
MESENCHYMAL-EPITHELIAL TRANSITION OF RAT 
ADULT HEPATIC PROGENITORS
Wang, Ping, Jia, Jidong, You, Hong
Liver Disease Research Center, Capital Medical University, Beijing Friendship 
Hospital, Beijing, China

Background: Although epithelial to mesenchymal transition (EMT) 
contributes to liver tissue repair, it could adversely cause liver 
fibrosis and promote hepatocellular carcinogenesis. We’ve learned 
rat adult hepatic progenitors, which aids in liver regeneration when 
the proliferation capacity of mature hepatocytes is compromised, 
could experience an EMT process under the incubation of trans-
forming growth factor (TGF)-β1, which is not only a fibrogenesis 
cytokine but also a well-known EMT inducer. The aim of the present 
study is to analyze whether the EMT hepatic progenitors could 
experience a reverse process of EMT, i.e. mesenchymal to epithelial 
transition (MET). Material and Methods: Hepatic oval cells were 
isolated from rats fed a choline-deficient diet supplemented with 
ethionine and characterized by flow cytometry. For EMT induce-
ment, the cells were cultured in 10% FBS-DMEM/F12 medium 
containing 1ng/ml TGF-β1 for 16 days with the medium replaced 
every 2 days. For MET inducement, the medium were changed to 
10% FBS-DMEM/F12 supplemented with 1ng/ml epidermal growth 
factor and 0.5ng/ml stem cell factor for 7 days, with the medium 

replaced every 2 days. Results: Hepatic oval cells were positive for 
the progenitor cell-specific markers OV-6, α-fetoprotein and Dlk, 
as well as the hepatocyte markers albumin and the cholangiocyte 
markers cytokeratin 19. In the presence of TGF-β1 for 16 days, cell 
proliferation was inhibited and the cells flattened down with the 
cell size increased about 3 to 4 times larger at the 16th day than 
that at 0 day. Real-time PCR results showed TGF-β1 upregulated 
snail expression with 3 times and kept 20% downregulation of e-
cadherin at the 16th day if compared with 0 day, indicating hepatic 
oval cells experienced a sustained EMT process. During this process, 
there was a time-dependent increase of extracellular matrix, includ-
ing collagen I, collagen III, connective tissue growth factor, tissue 
inhibitor of matrix mellatoproteinase. During the seven days abrup-
tion of TGF-β1, the EMT cell size gradually restored to the size of the 
control cells. Real-time PCR results showed that e-cadherin expres-
sion increased more than twenty times at the 1st day, while the 
expression of snail reduced to 0.4% at 7th day of that at 0 day, and 
the expression of the extracellular matrix related genes reduced 
to about 20% at 7th day of that at 0 day, indicating a MET rever-
sion process. Furthermore, the MET cells showed similar growth 
rate with the control cells. In addition, although the expression of 
a-smooth muscle actin, a myofibroblast marker, increased during 
EMT and reduced during MET, the expression of the progenitor cell 
marker, α-fetoprotein and Dlk, changed little during all the EMT/
MET process. Conclusion: Abbruption of TGF-β1 induces spontane-
ous MET of rat adult hepatic progenitors, indicating removal of 
the underlying injurious stimulus and reduced tissue TGF-β1 level 
might contribute to hepatic progenitor-related liver regeneration.

Poster Board Number: F-1127

REPROGRAMMING OF TRANSFORMED HEPARG 
HEPATOCYTES INTO BIPOTENT PROGENITORS
Dubois-Pot Schneider, Helene1, Fekir, Karim1, Aninat, Caroline1, 
Glaise, Denise1, Ishida, Seiichi2, Corlu, Anne1, Morel, Fabrice1

1INSERM, Rennes, France, 2National Institute of Health Sciences, Tokyo, Japan

Cancer stem, or progenitor, cells have been identified in hepato-
cellular carcinoma (HCC). Therefore, a subtype of HCC histologi-
cally characterized by carcinomas of combined type (combined 
hepatocellular and cholangiocarcinoma) and by the expression 
of ‘‘stemness’’-related markers have been proposed. One of the 
main difficulties to characterize hepatic cancer stem cells is the 
absence of experimental models representative of these cells. 
In this context, the HepaRG cell line has retained the capacity to 
differentiate into hepatocytes and biliary cells and is therefore 
considered as the only cell line of human hepatic progenitors. In 
addition, HepaRG hepatocyte-like cells isolated from differentiated 
cultures are able to transdifferentiate through hepatic progeni-
tors into hepatocyte- and biliary-like cells (Cerec et al., 2007). The 
aim of our study was to identify the mechanisms involved in the 
reprogramming of HepaRG hepatocytes in progenitor cells. A 
transcriptomic analysis has been performed with GeneChip Human 
Genome U133Av2 Array (Affimetrix). Gene expression profiles of 
mature HepaRG hepatocytes and cells 1, 4, 8, 12, 16, 24 and 48 
hours after selective detachment and seeding were analyzed. We 
demonstrated that expression of the transcription factor, SNAI2, 
increases early in the reversion process. This up-regulation was as-
sociated with the repression of its target gene, E-cadherin (CDH1), 
and correlated with the disappearance of the E-cadherin protein 
after cell seeding. All these changes suggested that the rever-
sion of HepaRG-hepatocytes into progenitors might result from 
an epithelial-mesenchymal-transition (EMT) process. By using a 
Gene Set Enrichment Analysis approach, we further showed that 
molecular profiles data at 1 and 4 hours showed an enrichment 
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of the TGFβ signature at 4h of reprogramming. Interestingly, this 
signature is also related to bad prognosis in HCC. We also demon-
strated a stem cell signature at 48h (reprogrammed cells) compared 
with differentiated HepaRG-hepatocytes. Presence of stem cell 
markers (Oct4, Nanog) in reprogrammed HepaRG cells was also 
confirmed by immunocytochemistry. Altogether, the HepaRG cell 
line represents an interesting model to study mechanisms involved 
in mature hepatocyte reprogramming into bipotent progenitors 
expressing various stemness markers. Furthermore, this reprogram-
ming resulted from an EMT process. [Acknowledgement] Part of 
this research was supported by the INSERM/Japan Society for the 
Promotion of Science (JSPS) cooperation program.

Poster Board Number: F-1128

G1 CELL CYCLE CHECKPOINT ESTABLISHMENT 
AND ASSOCIATED DNA REPAIR KINETICS In vIvo 
DURING EMBRYONIC DEVELOPMENT
Wang, Xiao Qi1, Chan, Kwok Kin1, Lui, Vincent1, Norbury, Chris2

1Dept of Surgery, Univ of Hong Kong, Hong Kong, China, 2Sir William Dunn 
School of Pathology, Univ of Oxford, Oxford, United Kingdom

All organisms are consistently exposed to endogenous and 
exogenous stress that causes lifelong DNA damage; thus, eukary-
otic cells have developed cell cycle checkpoints and DNA repair 
mechanisms that act in an orchestrated manner to arrest the cell 
cycle until damage is repaired. If DNA damage cannot be repaired, 
then one of the consequences is cancer. Embryonic stem (ES) and 
embryonic carcinoma (EC) cells are defective in G1 checkpoint after 
DNA damage. Differentiated EC cells show an increased G1 cell 
population but still lack of G1 checkpoint, even though DNA dam-
age response (DDR) proteins activation appears to be normal. Thus, 
at which development stage and under what circumstances is the 
G1 cell cycle checkpoint necessary for a cell is still unclear. We inves-
tigated DNA damage checkpoint and repair kinetics in vivo in mice 
embryonic liver cells at different developmental stages. Pregnant 
ICR mice were exposed to ionizing radiation (IR), embryonic liver 
cells at E11.5, E13.5, E15.5, and E17.5 showed transient G2 cell cycle 
arrest. Starting from E13.5/E15.5, there was a significant G1 arrest, 
which was absent in E11.5 liver cells. After IR, the G1 checkpoint 
regulator p21 was enhanced to a greater level at E15.5 compared 
to E11.5, which was accompanied by reduction of CDK2 and CDK2/
Cylin E complex. Other cyclins and CDKs did not display apparent 
periodicity in accordance with cell cycle progression. Therefore, the 
establishment of the G1 checkpoint at E15.5 might be regulated 
by p21 mediated down regulation of CDK2/Cylin E. Although it has 
been shown that ES cells have a higher DNA repair capacity than 
their differentiated derivatives, we found that at certain embry-
onic stage there was a turnover of DNA damage induced repair 
mechanisms; such as robust enhancement of repair protein and 
repair activity at E15.5 compared to at E11.5. As a result, IR induced 
double strand break foci (γH2AX foci) were removed (repaired) 
more efficiently in E15.5 than in E11.5 liver cells; more importantly, 
number of chromosomes with breakage and rearrangements in 
adult liver cells were significantly less detected when IR treating 
mice at E15.5 than at E11.5. Moreover, our preliminary data showed 
that E15.5 could be a stage of epithelial to mesenchymal transi-
tion with mesenchymal proteins started to express in embryonic 
liver cells. Taken together, this is the first in vivo study of cell cycle 
checkpoint during embryonic development. We found that E15.5 
is a critical stage for the establishment of DNA damage medi-
ated G1 checkpoint and magnification of DNA repair mechanism, 
which might have important biological impact on organogenesis, 
genome integrity.

Poster Board Number: F-1129

RNA-SEQ PROFILING OF SINGLE CELLS DURING 
IN-VITRO HEPATIC DIFFERENTIATION
Thiagarajan, Rathi D .1, Touboul, Thomas2, Loring, Jeanne F.2, 
Laurent, Louise C.1
1The Sanford Consortium for Regenerative Medicine/University of California San 
Diego, La Jolla, CA, USA, 2The Scripps Research Institute, La Jolla, CA, USA

Directed differentiation of pluripotent stem cells (PSCs) into specific 
cell types in-vitro begins with a relatively homogenous population 
of undifferentiated cells. Upon addition of growth factors, PSCs are 
capable differentiating towards specific cell types of interest, how-
ever, the outcome of differentiation often results in low efficien-
cies and heterogenous cell populations. In addition to improving 
differentiation yields, understanding the different trajectories of 
single cells during in-vitro differentiation, under seemingly uniform 
conditions, can help understand the transcriptional regulatory 
networks required to specify and maintain cellular fate. Using an 
established hepatic differentiation protocol, we employed RNA se-
quencing (RNA-Seq) to obtain single base resolution of single cells 
during a hepatic differentiation from human ESCs. During the initial 
phase of data generation, we collected eight single cells from three 
critical phases of hepatic differentiation: undifferentiated hESCs, 
definitive endoderm (day 5), and hepatic progenitor cells (day 8). 
In all cells, lineage-specific markers representative of each differ-
entiation phase were detected. Despite this, principle component 
analysis (PCA) clustering results suggests less homogeneity among 
cells as differentiation progressed where hepatic progenitor cells 
were the least cohesive. Inspection of transcriptional regulatory 
factors (TF’s) in hepatic-like cells using in-silico TF motif predictions 
of distal promoters among differentially expressed genes suggests 
combinatorial use of endodermal/hepatic progenitor TF’s. These 
initial results highlight that lineage markers alone are not sufficient 
to characterize differentiation and that molecular characteriza-
tion can highlight critical differences that can help predict cellular 
trajectories from a parental source. This study demonstrates the 
application of next generation sequencing technology at single cell 
resolution to understand in-vitro differentiation and ultimately cell 
fate decisions.

Poster Board Number: F-1130

ESTABLISHMENT OF NOVEL DETECTION 
SYSTEM FOR EMBRYONIC STEM CELL-DERIVED 
HEPATOCYTE-LIKE CELLS BASED ON NONGENETIC 
MANIPULATION WITH INDOCYANINE GREEN
Yoshie, Susumu1, Masuda, Shoko1, Ito, Jun1, Takizawa, Sakiko2, 
Nagai, Mika2, Yokoyama, Tadayuki2, Fujimura, Yuu3, Takeda, 
Kazuo3, Mizuguchi, Masahiro4, Matsumoto, Ken4, Yue, Fengming1, 
Tomotsune, Daihachiro1, Sasaki, Katsunori1

1Department of Histology and Embryology, Shinshu University School of 
Medicine, Matsumoto, Japan, 2Bourbon Corporation, Kashiwazaki, Japan, 
3On-chip Biotechnologies Co., Ltd, Koganei, Japan, 4Nissui Pharmaceutical Co., 
Ltd, Yuki, Japan

Hepatocytes derived from embryonic stem cells (ESCs) are expect-
ed to be useful for basic research and clinical applications. However, 
in several studies, genetic methods used to detect and obtain 
them are difficult and pose major safety problems. Therefore, in 
this study, we established a novel detection system for hepatocytes 
using indocyanine green (ICG), which is selectively taken up by he-
patocytes, based on nongenetic manipulation. ICG has maximum 
light absorption near 780 nm, and it fluoresces between 800-900 
nm. Making use of these properties, we developed flow cytometry 
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equipped with exitation laser of 785 nm and specific bandpass 
filters and successfully detected ESC-derived ICG-positive cells 
that were periodic acid-Schiff positive and expressed hepatocyte 
phenotypic mRNAs. These results demonstrate that this detection 
system based on nongenetic manipulation with ICG will lead to 
isolate hepatocytes generated from ESCs and provide the appropri-
ate levels of stability, quality and safety required for cell source for 
cell-based therapy and pharmaceutical studies such as toxicology.

Pancreatic Cells
Poster Board Number: F-1131

STEMDIFFTM DEFINITIVE ENDODERM: A FULLY 
DEFINED ANIMAL COMPONENT-FREE MEDIUM 
FOR EFFICIENT DIFFERENTIATION OF HUMAN 
PLURIPOTENT STEM CELLS TO DEFINITIVE 
ENDODERM .
Riedel, Michael J ., Lam, Stephanie, Thomas, Terry E., Eaves, Allen C., 
Louis, Sharon A.
STEMCELL Technologies, Inc., Vancouver, BC, Canada

The formation of definitive endoderm (DE) from human plu-
ripotent stem cells (hPCSs) is a required intermediate step in the 
development of more specialized cell types of endoderm organs 
including the pancreas and liver. Following the ground-breaking 
studies by Kevin D’Amour and colleagues (Nat. Biotech., 2006) 
showing that Activin A can induce expression of key DE markers, 
significant progress has been made in the development of robust 
protocols for producing DE from hPSC cultures. A key limitation of 
this published protocol, however, is the difficulty of reproducing 
results with multiple available hPSC lines in different labs. While 
the root cause of reduced performance in different hPSC lines is 
largely unknown, the use of less defined components including 
fetal bovine serum may contribute to this variability. Furthermore, 
the use of animal-derived components in the differentiation 
medium may ultimately complicate the translation of these pro-
tocols into clinical use. Therefore, as a first step towards improving 
consistency of DE formation from hPSCs, we sought to develop an 
animal component-free DE differentiation medium that allows for 
robust performance in multiple human embryonic and induced 
pluripotent stem cell lines. hES (H1 and H9) or hiPS (4D1) cells were 
maintained under defined and feeder-free conditions on MatrigelTM 
in mTeSRTM1 or TeSR2TM. Clump cultures were enzymatically dissoci-
ated and re-plated as single cells at high density (2x105 cells/cm2) in 
the presence of Y-27632 and cultured overnight prior to differentia-
tion. The following day, cells were treated with STEMdiffTM Definitive 
Endoderm basal medium plus supplements for a further 72 hours 
then analyzed for expression of key DE markers CXCR4 and SOX17 
by flow cytometry. Our results showed that 81.8 ± 2.3 % (mean ± 
SE; n = 14) of H9 cells, 90.4 ± 1.9 % (n = 3) of H1 cells, and 71.6 ± 5.4 
% (n = 10) of 4D1 hiPS cells co-expressed CXCR4 and SOX17 follow-
ing 72 hours of culture. Next, using published protocols, we further 
demonstrated the ability of this DE cell population to differentiate 
towards pancreatic (Rezania et al., Diabetes, 2011) and hepatic (Hay 
et al., PNAS, 2008) lineages as assessed by immunocytochemistry 
for PDX-1 and human serum albumin (HSA), respectively, indicating 
that the definitive endoderm-enriched population formed using 
this protocol maintains potency towards multiple endoderm tissue 
types. We have developed a fully defined, serum- and animal com-
ponent-free media formulation (STEMdiffTM Definitive Endoderm) 
that provides rapid and efficient differentiation of hPSCs to DE. 
Cultures differentiated using this new media demonstrated robust 
DE marker expression and maintained the ability to be directed 

towards pancreatic or hepatic lineages. The protocols described 
here can be reliably used as the starting point for studies aimed at 
the formation of endoderm cell types from hPSCs. Future work will 
focus on optimization of these protocols with defined matrices for 
efficient DE formation.

Poster Board Number: F-1132

DIFFERENTIATION OF HUMAN IPS CELLS 
INTO PANCREATIC LINEAGES IN XENO-FREE 
CHEMICALLY DEFINED CULTURE SYSTEMS
Shahjalal, Hussain Md ., Shiraki, Nobuaki, Kume, Kazuhiko, Kume, 
Shoen
Department of Stem Cell Biology, IMEG, Kumamoto University, Kumamoto, 
Japan

Human ES/iPS cells have the potential to differentiate into all major 
lineages of somatic cells. One possible application of human ES/
iPS cells is to generate pancreatic β-cells for clinical application in 
the treatment of Type-I diabetes. Several groups have reported 
differentiation of human ES/iPS cells into pancreatic-endocrine 
cells in various in vitro feeder-cell culture systems (Chen et al., 
2009; Kroon et at., 2008; Cho, et al., 2008; DAmour et al., 2006) or 
feeder-free culture systems using matrigel, gelatin or purified ECM 
protein coatings (Thatava et al., 2010; Zhang et al., 2009; Mao et al., 
2009; Eshpeter et al., 2008; Jiang et al., 2007). But, these differentia-
tion methods have some limitations, such as limited efficiency to 
generate functional pancreatic β-cells, use of chemically-undefined 
raw materials, risk of xenogenic contamination, and use of various 
biological coatings which often show high batch-to-batch vari-
ability. But, widespread clinical application of hES/iPS cells-derived 
pancreatic cells will require culture methods that are robust, 
reproducible, xeno-free, and use chemically-defined raw materials. 
To overcome the problems-associated with the available tech-
niques, we are now trying to establish a method for differentiation 
of human iPS cells into insulin-secreting pancreatic β-cells using a 
novel cell culture scaffold with xeno-free synthetic surface. We have 
explored a stepwise protocol using feeder-free culture condition 
along with chemically defined raw materials to differentiate human 
iPS cells into pancreatic lineages by mimicking major signals of hu-
man embryonic pancreas development. We performed RT-PCR and 
Immunostaining at different stages of differentiation to check the 
expression pattern of the marker genes and proteins, respectively, 
in the differentiated cells. Our results showed that human iPS cells 
successfully differentiated into SOX17+ definitive endoderm cells 
(56%) at day-5, HNF4α+ primitive gut tube cells (36%) at day-8, and 
PDX1+ pancreatic progenitor cells (32%) at day-14. Results also 
confirmed that a large proportion of PDX1+ progenitor cells further 
differentiated into INSULIN+ pancreatic β-like cells at day-28. But, 
these INSULIN+ cells co-stained with GLUCAGON (α-cell) and some 
of them also co-stained with SOMATOSTATIN (δ-cell), indicating 
immature pancreatic endocrine cells. Although a good percentage 
of cells differentiated into PDX1+ pancreatic progenitor cells at 
day-14, they were not PTF1A+ at this time point of differentiation. 
Therefore, we are now optimizing our culture condition to enhance 
differentiation efficiency and to identify the exact time point of 
differentiation into PDX1+/PTF1A+ pancreatic progenitor cells, and 
also into NGN3+ endocrine progenitor cells. Our ultimate goal is to 
generate functional pancreatic β-cells in xeno-free and chemically 
defined culture system, which may open a new avenue for the use 
of cell therapy in diabetes in the near future.
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DIFFERENTIATION OF RAPAMYCIN PRIMED-
HUMAN EMBRYONIC STEM CELLS INTO 
PANCREATIC PROGENITOR CELLS
Tahamtani, Yaser1, Azarnia, Mahnaz1, Aghdami, Naser2, Farrokhi, 
Ali2, Baharvand, Hossein2

1Department of Biology, Tarbiat Moallem University, Tehran, Iran, Islamic 
Republic of, 22. Department of Stem Cells and Developmental Biology, Royan 
Institute for Stem Cells Biology and Technology, Tehran, Iran, Islamic Republic of

Pancreas is an important endodermally derived organ and because 
of some serious related diseases, like type I diabetes, production 
of different pancreatic cell types from pluripotent cell sources is 

of major importance in regenerative medicine. According to our 
previous report for differentiation of human embryonic stem cells 
(hESCs) to definitive endoderm (DE), from 20 different combina-
tions of small molecules and activin A, rapamycin (100 nM, Rapa, 
as the priming inducer) and activin A (50 ng/ml, Act50, as the dif-
ferentiation inducer) were selected. In this study, the competency 
of two DE populations which derived from Rapa-Act50 and Wnt/
Act100-Act100 inductions were evaluated for pancreatic progeni-
tors (PP) differentiation according to five published protocols. By 
quantitative real time RT-PCR and immunofluorescence staining a 
significant difference was observed in expression of HLXb9, HHEX, 
HNF4a, ISL1, NEUROD1, NKX6-1, PAX4, PTF1a, PDX1, NGN3 genes be-
tween studied PP differentiation protocols, while these differences 
were not significant between Rapa-Act50 and Wnt/Act100-Act100 
groups. Therefore, DE cells produced from Rapa-Act50 induction 
have the same PP differentiation competency comparing to the DE 
cells produced from Wnt/Act100-Act100 induction. Additionally, 
the protocol type influenced the PP differentiation efficiency of 
similar DEs. This study can help in developing new, more defined 
differentiation methods, and new signaling pathways for pancreatic 
differentiation.

Poster Board Number: F-1135

A STEP WISE APPROACH FOR THE SCREENING OF 
LOW MOLECULAR COMPOUNDS THAT INDUCE 
PANCREATIC BETA CELL FROM INS1/ GFP MES 
CELLS .
Morooka, Mayu1, Sakano, Daisuke1, Shiraki, Nobuaki1, Ogaki, 
Soichiro1, Kume, Shoen1, Kume, Kazuhiko1, Uesugi, Motonari2

1Kumamoto University, Kumamoto, Japan, 2Kyoto University, Kyoto, Japan

Loss of beta cells or functional defects results in improper glucose 
homeostasis, which leads to type 1 or type 2 diabetes. In type 1 dia-
betes (T1D), beta cells are almost completely lost as result of a de-
structive autoimmune process. To cure T1D, cell replacement thera-
py is effective as it is caused by the lack of a single, well-defined cell 
type, the beta cell. Stepwise differentiation from embryonic stem 
cells (ESCs) to functional insulin-secreting pancreatic beta cells 
may yet prove useful for cell replacement therapy for T1D.Though 
several protocols have been reported to directly form insulin-
producing cells from ESCs, these protocols produce few cells with 
demonstrable beta-cell phenotypes at the end of the procedure. 
Screenings for compounds that induce the differentiation into de-
finitive endoderm (Zhu et al., 2009) or pancreatic progenitor (Chen 
et al., 2009) were reported. Our group (Sakano et al,) have screened 
compounds that induce beta cells from pancreatic progenitor, and 
identified drugs that involved in beta-cell differentiation (Sakano 
et al.,unpublished ). Here, we have newly designed a three-step 
differentiation protocol of mouse ESC towards pancreatic beta cells. 
Step 1: differentiating ESC into definitive endoderm .Step 2: dif-
ferentiating definitive endoderm into pancreatic progenitor. Step 
3: differentiating pancreatic progenitor into pancreatic beta cell. In 
our present pancreatic beta cell differentiation protocol, a mouse 
ESC Ins1/ GFP cell line, which enables us to quantify the number of 
Ins1/ GFP positive cells is used. Then we screened for compounds 
that worked synergistic with the above Sakano’s hit compounds to 
induce pancreatic progenitor or beta cells at step 2 or step 3. Now 
the screening is on going. After getting several candidate com-
pounds, we will exam dose dependencies and glucose responsive-
ness of the resultant differentiated cells.
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A NEONATAL MOUSE MODEL OF PANCREATIC 
BETA-CELL REGENERATION AFTER DESTRUCTION 
BY STREPTOZOTOCIN
Kataoka, Masateru, Kawamuro, Yuki, Miki, Rika, Sakano, Daisuke, 
Shiraki, Nobuaki, Yoshida, Tetsu, Kume, Kazuhiko, Kume, Shoen
Department of Stem Cell Biology,, Kumamoto University, Kumamoto, Japan

Renewal of beta-cells postnatally originates from several sources. 
Identifying the molecular mechanism of pancreatic beta-cells 
regeneration might lead to a potential treatment to cure diabe-
tes mellitus. Here, we aim to establish a pancreatic regeneration 
model using streptozotocin (STZ), a drug which is known to destroy 
beta-cells and elucidate the molecular mechanism underlying the 
regeneration process. In the newborn rat, it is reported that spon-
taneous beta-cell regeneration does occur after STZ administration 
at subdiabetogenic dose. The damage caused by STZ is followed 
by the recovery of insulin-producing cells, and it is reported that 
alpha-cell hyperplasia was observed within preexisting islets. In 
the mice, STZ induced beta-cell destruction model is a frequently 
used model for the assessment of drugs that protect beta-cells 
from apoptosis or rescue hyperglycemia. Although many studies 
employed high does of STZ and focused on the acute phase of 
the beta-cell destruction and on the expression of differentiation 
markers during hyperglycemia, there are very few reports showing 
the reversal of blood glucose. In this study, we sought to estab-
lish a condition that reversal to normoglycemia occurred after 
hyperglycermia caused by STZ mediated beta-cell destruction. 
We investigated the dose dependent diabetogenic action of STZ 
administration in neonatal mice at postnatal day 7 and measured 
the blood glucose up to 150 days. We found that doses at above 
110 mg/kg STZ elicited slow progressive diabetes and no reversal of 
blood glucose after long term observation. However, at doses of 50 
mg/kg STZ, the reversal of blood glucose was observed, particularly 
at a high rate in the female mice. We then performed glucose toler-
ant test, and stained the islets with anti-insulin or anti-glucagon 
antibodies at different time points after STZ-treatment to quantify 
the numbers of islet, sizes of islets and insulin positive areas. The 
insulin positive cell number and islet sizes dramatically decreased 
on day 50 after STZ treatment. The number of beta-cells in the islet 
partially recovered by 150 days after STZ treatment. These results 
indicate that a regeneration of beta-cells occurred. To investigate 
the mechanism of the regeneration of beta-cells, we performed 
immunohistochemical analysis and tried to define the cell source 
for the recovery of beta-cell.

Poster Board Number: F-1137

TRANSDIFFERENTIATION OF TYPE I DIABETES 
PATIENTS SKIN FIBROBLASTS INTO ISLET-LIKE 
CLUSTERS BY PURE CHEMICAL INDUCTION
Pereyra-Bonnet, Federico, Gimeno, María Laura, Ielpi, Marcelo, 
Loresi, Monica, Argibay, Pablo
Cellular Reprogramming Unit, ICBME, Hospital Italiano, Buenos Aires, Argentina

Cellular differentiation has previously been considered an irre-
versible process in adult mammalian cells. However, the terminal 
differentiated state of cells is not permanent and can be altered, 
and the expression of silent genes can be induced. The aim of our 
work was to induce pancreatic islet gene expression into human 
skin fibroblasts from patients with type I diabetes through purely 
chemical agents. For this goal a 3-mm diameter of skin biopsy was 
extracted from two patients with type I diabetes and one healthy 

volunteer using a sterile biopsy punch. Protocols and informed 
consent were approved by the Committee of Ethics of Investiga-
tion Protocols from Hospital Italiano de Buenos Aires. The biop-
sies were cultured in DMEM-Knockout supplemented with 10% 
FBS and 1% of antibiotic at 37°C in 5% CO2. Then 1.5 x105 human 
fibroblasts cells were seeded per well of a six well plate in DMEM/
F12-Knockout medium with 40 ng/mL bFGF, 20% Xeno Free Serum 
replacement, 2 mM glutamine, 0.1 mM nonessential amino acids, 
0.1 mM β-mercaptoethanol, 2% antibiotics. A sequential multistep 
differentiation protocol with different grown factors and chemical 
agents including IGF1, Nicotinamide, Exendin-4, Insulin-Transfer-
rine-Selenium, B27 supplement and glucose was performed during 
30 days. A group of cells from each patient and control donors 
were replated onto CellsStar (Invitrogen) coated 6-wells dishes 
during the 7 final days of treatment. The pancreatic gene expres-
sion study by RT-PCR, glucagon immunocytochemical analysis and 
the chromosomal abnormality were assessed in the treated cells. 
All treated fibroblasts showed islet-like cluster morphology and 
the expression of PDX1, NGN3, GLUT2, somatostatin and glucagon 
genes was detected after chemical treatment; in addition they were 
positive for glucagon immunocytochemical analysis. Only when 
the cells were cultured in gelatin substrate, insulin gene expres-
sion was found in one patient with type I diabetes. To demonstrate 
the transdifferentiation nature of our protocol, (without passing 
through pluripotent state) at day 15 of the treatment we transfect-
ed the treated cells with GOF18-EGFP plasmid that contains GFP 
under OCT4 promoter control. As a result no-expressing GFP cells 
were found. G-banding of genomic DNA revealed a normal karyo-
type after the chemical treatments. At the end of the treatment, a 
group of islet-like clusters from one type I diabetes patient were 
cultured by another 30 days in DMEM-Knockout with 10% SFB and 
antibiotics, replacing the medium once a week. Surprisingly, these 
cells returned to the fibroblasts morphology and were negative for 
glucagon and somatostatin by RT-PCR. New studies will be neces-
sary to confirm, if these cells went back to the fibroblasts state or 
some remaining fibroblasts grow till colonize the cell culture dish. 
Here we demonstrate for the first time that human skin fibroblasts 
from type I diabetes patient could be reprogrammed to islet-like 
clusters that contain insulin, glucagon and somatostatin expressing 
cells through transdifferentiation without using transgenic strate-
gies. This novel approach confirms the amazing cellular plasticity, 
opening great possibilities in the future of the clinical application of 
regenerative medicine in Diabetes patients.

Poster Board Number: F-1138

IDENTIFICATION OF PANCREATIC STEM / 
PROGENITOR CELLS EXPRESSING PDX1 RESIDE IN 
THE CD133 POSITIVE PANCREATIC DUCT
Sekine, Keisuke, Ishikawa, Momotaro, Takebe, Takanori, Suzaki, 
Atsuhiro, Kawashimo, Kaneaki, Matsui, Chiemi, Taniguchi, Hideki
Department of Regenerative Medicine, Yokohama City University, Kanagawa, 
Japan

The existence of progenitor cells in the adult pancreas has been a 
long-standing topic of debate. Here, we provide direct evidence for 
the first time that the Pdx1+ cells residing in the pancreatic ducts 
show the characteristics of facultative multipotpent pancreatic 
progenitor cells. Pdx1+ cells persist from fetal to adult mice and we 
observed enhanced proliferation of Pdx1+ cells in a partial ductal 
ligation adult mouse model. Flow-cytometric sorting of Pdx1+ cells 
further showed that the Pdx1-DsRed2dimSSCmid fraction includes 
cells with clonal expansion and multi-lineage differentiation capaci-
ties. Moreover, these Pdx1+ progenitor cells exhibited asymmetric 
cell division, a known characteristic of stem/ progenitor cells. We 
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also succeeded in quantifying the balance between asymmetric 
and symmetric cell division in Pdx1+ progenitor cells. Our current 
results thus indicate that the Pdx1+ cell populations in the pancre-
atic ducts include pancreatic progenitor cells with clonal expansion 
and multipotency and that undergo asymmetric cell division.

Poster Board Number: F-1139

SENSORY NEURONS CONTROL PANCREATIC 
β-CELL REGENERATION
Razavi, Rozita, Brokhman, Irina, Wang, Wei Jia, van der Kooy, Derek
Univ of Toronto, Toronto, ON, Canada

Pancreatic islets are heavily innervated by dorsal root ganglia 
sensory neurons. Previous studies revealed the involvement of dif-
ferent sensory afferents in β-cell function and glucose homeostasis. 
Moreover, genetic abnormality in C-fiber neurons of NOD mouse 
model is associated with type 1 diabetes. Here we investigate the 
interaction between β-cells and sensory neurons which leads to 
β-cell regeneration. Our findings show that sensory neuron have a 
strong tropism for β-cells when co-cultured .Confocal and elec-
tron microscopy imaging also exhibited the ability of the two cell 
types in forming synaptic connections. In the presence of sensory 
neurons, β-cell proliferation and the number of pancreatic stem 
cells are enhanced. After exposure to dorsal root ganglion (DRG) 
neurons, clonal pancreatic stem cell colonies produce significantly 
more β-cells upon differentiation. We also show that diabetic 
conditions alter the interaction of β-cells and sensory neurons 
by affecting both cell types. Diabetic β-cell fail to attract normal 
sensory neurons and diabetic sensory neurons are less attracted 
to normal β-cells. These findings suggest an important the role for 
sensory neurons in induction of β-cell regeneration under normal 
and diabetic conditions.

Poster Board Number: F-1140

GLUCOCORTICOIDS MODULATE ACINAR-
TO-DUCTAL TRANSDIFFERENTIATION IN 
PANCREATITIS
Shen, Chia-Ning1, Lai, Li-Chun2, Su, Chien-Chang3, Wu, Ruei-Ren4, 
Lin, Pei-Yu5

1Genomics Research Center, Academia Sinica, Taipei, Taiwan, 2Institute of 
Bioscience and Biotechnology, National Taiwan Ocean University, Keelung, 
Taiwan, 3Institute of Biochemistry and Molecular Biology, National Yang-Ming 
University, Taipei, Taiwan, 4Department of Biotechnology and Laboratory 
Sciences in Medicine, National Yang-Ming University, Taipei, Taiwan, 5Graduate 
Institute of Life Science, National Defense Medical Center, Taipei, Taiwan

Acinar-to-ductal or acinar-to-hepatic metaplasia has been con-
sidered as either an initial event or risk factors for development of 
pancreatic neoplasm which is believed to be mediated by initial 
dedifferentiation of mature exocrine cells to generate a population 
of nestin- or ABCG2-positive intermediate precursors. However, the 
molecular mechanism controlling the process is less clear. Recent 
reports demonstrated that acinar cells can directly transdifferenti-
ate into ductal-like cell during chronic pancreatitis. We therefore 
hypothesize that certain inflammation-induced factors may 
responsible for induction of acinar-to-ductal transdifferentiation. 
Initial analysis identified that activated glucocorticoid receptor was 
expressed in patients of chronic pancreatitis and in the pancreas 
of mice that treated with pancreatitis inducer-caerulein. Moreover, 
we also found glucocorticoid treatment[[Unsupported Character 
- &#61472;]] could enhance the reprogramming of primary mouse 
acinar cells and exocrine AR42J cell lines to fetal cell-like status as 
judged by expression of Pdx-1, Ptf1a, Hes1 and ABCG2 in suspen-
sion cultures. Indeed, glucocorticoids are known to play an impor-

tant role in pancreatic cell fate determination and in modulation of 
inflammatory responses. Moreover, we revealed the level of ductal 
markers such as DBA and CK19 were increased in the pancre-
atitis mice. Lineage tracing experiments using Elas-CreER; UBC-
floxedDsRedT3-emGFP mice demonstrated that reprogramming 
of acinar cells to ductal cells represented a true transdifferentiation 
event. To further determine the role of glucocorticoid receptor, Elas-
CreER;GR flox/flox mice was utilized and confirmed that c-Src and Ras 
activation mediated by activated glucocorticoid receptor was a key 
regulator of acinar-to-ductal transdifferentiation. Indeed, pancre-
atitis is a risk factor of pancreatic cancer, and our findings suggest 
that activation of glucocorticoid pathways in chronic pancreatitis 
maybe a key step of ductal reprogramming which possibly leads to 
generation of ductal lesion in pancreatic carcinogenesis.

Poster Board Number: F-1141

E42 PIG EMBRYONIC PANCREATIC TISSUE FOR THE 
TREATMENT OF DIABETES: PRECLINICAL STUDIES 
IN NON-HUMAN PRIMATES
Rosen, Chava, Reisner, Yair
Immunology, Weizmann Institute of Science, Rehovot, Israel

Transplantation of human or pig embryonic tissues offers new 
possibilities to address the shortage of organs for transplantation. 
Recently, we demonstrated in mice and NHP proof of concept for 
the correction of diabetes by E42 pig embryonic tissue. Thus, im-
plantation in omental pockets could induce insulin independence 
in two Cynomolgus monkeys following induction of diabetes 
with streptozotocin. Importantly, the growing tissue was found to 
be predominantly vascularized with host blood vessels, thereby 
evading hyperacute or acute rejection, which could potentially be 
mediated by pre-existing anti-pig antibodies. Thus, the vigorous 
immune rejection associated with xenotransplants was shown 
to be circumvented upon transplantation of early pig embryonic 
precursor tissue, with full physiological control of blood glucose 
levels. Maintenance of the graft during a follow-up period of 8-12 
months was attained with conventional immune suppression 
similar to that currently used in allogeneic islet transplantation. 
Considering mouse data suggesting a reduced immununogenic-
ity for E42 pig pancreatic tissue compared to tissues harvested at 
later time points, further efforts to ‘fine tune’ our immune suppres-
sion protocol are in progress. Another attractive option for further 
improvement is to use a subcutaneous site for implantation instead 
of the omental site. To that end we conducted experiments in two 
non-diabetic immunosuppressed NHP. In the first experiment pig 
embryonic pieces were injected by fine needle under the subcu-
taneous space. Although some growth of implanted embryonic 
tissue could be detected, further improvement could be attained 
in the next animal upon implantation in the subcutaneous tissue 
under direct vision, through a one cm long incision, thus creating 
a subcutaneous pocket to host the grafted implants. This animal 
exhibited robust graft growth and presence of islets which were 
clearly dividing based on double staining for insulin and Ki67. Simi-
larly to implants in the omentum in previous studies, islets in the 
subcutaneous sites were predominantly vascularized by host blood 
vessels. Morphometric analysis revealed an islet mass comparable 
to that found in the omental graft (4mm3 for subcutaneous implant 
and 4.7mm3 for the omental site). A second question relevant to the 
clinical translation of our approach is whether the embryonic pig 
tissue can survive overnight shipping to distant medical centers. 
Importantly, the quality of pig embryonic tissue in two separate 
experiments remained unchanged after 28 hrs of cold ischemia. 
Thus, when pig E42 pancreatic tissue was kept in medium for 28 hrs 
and implanted thereafter under the renal capsule of a SCID mouse, 
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graft size 16 weeks after implantation was similar to that found 
with fresh tissue (2.95±0.54cm3 and 2.92±0.45cm3, respectively). 
Likewise, the ability to secrete insulin at 12 weeks after implanta-
tion, measured by specific ELISA for pig insulin blood levels, was 
not significantly different (20.22± 16.01uIU/ml and 15.36 ±11.24 
uIU/ml, respectively; (p<0.39)). In conclusion, correction of diabetes 
by implantation of E42 pig embryonic tissue in the omentum of 
NHP is feasible. Moreover, this tissue exhibits marked resistance to 
ischemia and can be shipped over night to distant medical centers. 
Studies in diabetic NHP to further explore the curative potential 
of subcutaneous implantation ,which is less invasive and enabling 
better monitoring of the implant growth and development, are 
warranted.

Poster Board Number: F-1142

EFFECTS OF CARBON ION BEAMS ON LIVER 
CANCER STEM-LIKE CELLS AND ITS COMPARISON 
WITH X-RAYS
Sai, Sei1, Oonishi, Kazuhiko2, Kamijo, Takehiko3, Yamada, Shigeru2, 
Shao, Chunlin4, Kamada, Tadashi5

1Medical Physics Research Program,, Research Center for Charged Particle 
Therapy, National Institute of Radiological Sciences, Chiba, Japan, 2Research 
Center Hospital for Charged Particle Therapy, National Institute of Radiological 
Sciences, Chiba, Japan, 3Division of Biochemistry and Molecular Carcinogenesis, 
Chiba Cancer Center Research Institute, Chiba, Japan, 4Institute of Radiation 
Medicine, Fudan University, Shanghai, China, 5Research Center for Charged 
Particle Therapy, National Institute of Radiological Sciences, Chiba, Japan

To investigate whether a carbon ion beam has beneficial effects 
compared to X-rays by targeting putative cancer stem cells, hu-
man liver cancer stem-like cells sorted from HepG2 and Huh7 cells 
were treated with or without carbon ion or X-ray irradiation and 
then colony formation assay, spheroid formation assay, in vivo 
tumorigenesis analyses, FACS analysis, as well as gammaH2AX foci 
formation assay were performed. FACS analysis showed that the 
proportion of CD133+/CD90+, CD44+/ESA+ was more significantly 
enriched by X-rays compared to carbon-ion beam. CD133+/CD90+ 
and CD44+/ESA+ cells significantly have higher number of colony 
and spheroid compared to CD133-/CD90- and CD44-/ESA- cells. In 
addition, CD133+/CD90+ and CD44+/ESA+ cells have shown more 
potential to form tumors in SCID mice than CD133-/CD90- and 
CD44-/ESA- cells. Colony assay showed that CD133+/CD90+ and 
CD44+/ESA+ cells appeared to be radioresistant to both X-ray and 
carbon ion beam, but carbon beam was more effective at killing 
those of cancer stem-like cells. The number of gammaH2AX foci 
in CD44-/CD24- cells was higher than that of CD44+/CD24+ cells 
after irradiation with either X-ray or carbon ion beam. The number 
of gammaH2AX foci in CD44+/CD24+ cells was almost the same in 
the early time, but it persists for significantly longer in carbon ion 
beam irradiated cells compared to X-rays. In conclusion, CD133+/
CD90+ and CD44+/ESA+ cells are putative liver cancer stem cells, 
and carbon ion beams induce prolonged DNA damage, therefore 
potentially have advantage by targeting liver cancer stem-like cells 
compared to X-rays.

Intestinal/Gut Cells
Poster Board Number: F-1143

MODELLING THE SPATIO-TEMPORAL DYNAMICS 
OF MOUSE SMALL INTESTINAL STEM CELLS
Pin, Carmen
Institute of Food Research, Norwich, United Kingdom

We have modelled the spatio-temporal dynamics of stem cells in 
the mouse small intestinal crypt as a function of Wnt and Notch 
signalling generated locally by the neighbouring cells. The highest 
level of Wnt activity is associated with equipotent stem cells (SCs) 
and Paneth cells intermingling at the crypt bottom while Notch 
signalling is activated in cells that are in contact with secretory 
cells. Newly generated cells reacting to the highest levels of Wnt 
stimuli will be common goblet-Paneth cell progenitors or SCs. 
The hypothesis that a newly generated common goblet-Paneth 
cell progenitors requires to be in contact with more than 3 SCs 
provides the best fit to experimental observations. The counterpart 
of this hypothesis is that a newly generated cell will be a stem cell 
if in contact with more than 3 goblet-Paneth cell progenitors or 
matured Paneth cells. The physical contact requirement, which is 
characteristic of Notch signalling and the recently observed activa-
tion of Notch1 receptors in intestinal stem cells all indicate that 
Notch signalling underlies the fate of SCs descendants in the crypt 
bottom. In our simulated crypt when the number of Paneth cells 
decreases due to the deletion of the transcriptional factors Sox9, 
Gfi1 or Math 1, there is a decrease in Wnt signalling that is accom-
panied of a decrease in the predicted number of stem cells which 
colocalized with Paneth cells as experimentally observed. The 
common goblet-Paneth cell progenitors under high Wnt signalling 
will differentiate into Paneth cells while those migrating out from 
the crypt bottom will differentiate into goblet cells. We assumed 
that mature Paneth cells migrating up the crypt bottom undergo 
anoikis mediated by Eph/ephrin signalling. Eph/ephrin signalling 
regulates the formation of E-cadherin-based adhesions being 
these adhesions absent between EphB- and ephrin-B-expressing 
cells. Paneth cells expressing EphB would detach when forced 
into a monolayer of absorptive progenitors expressing ephrin-B 
that restrict their adhesion. SCs located in + 4 positions ascending 
from the crypt bottom maintain stem cell features and are able to 
repopulate the crypt before giving rise to proliferating absorptive 
progenitors if Notch signalling is activated otherwise they generate 
tuft or enteroendocrine cells. Absorptive cell progenitors undertake 
a limited number of divisions before differentiating into mature 
enterocytes. All secretory cells are therefore generated at the crypt 
bottom, which is consistent with the observed decreasing number 
of these cells observed ascending the crypt due to the dilution 
effect of the proliferation of absorptive progenitors. We have used 
a Montecarlo model to describe the intestinal crypt as a slow 
dynamics system with the omission of the active forces described 
in individual-based models. Slow structural relaxation explains 
the localisation of Paneth cells to the crypt bottom without active 
forces and cell covering of the epithelium after cell apoptosis or 
anoikis. In addition, our model is scaffold free while approaches 
based on rigid lattices or on Voronoi tessellations are constrained to 
fixed shapes the size of which cannot be changed dynamically. In 
our model, the size of the crypt changes dynamically to respond to 
changes in cell production demanded by adjacent villi. By model-
ling this system we aim to provide novel experimentally testable 
hypotheses to advance in the knowledge of the mechanisms for 
cell proliferation, differentiation and kinetics in the crypt.
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Ex vIvo-GENERATED MOUSE MYELOID 
PROGENITOR CELLS MITIGATE 
GASTROINTESTINAL ACUTE RADIATION 
SYNDROME WHEN ADMINISTERED UP TO 5 DAYS 
AFTER IRRADIATION
Sedello, Anna K .1, Fatanmi, Oluseyi O.2, Ducey, Elizabeth J.3, Singh, 
Vijay K.4
1Cellerant Therapeutics, San Carlos, CA, USA, 2Radiation Countermeasures 
Program, Armed Forces Radiobiology Research Instituted, Bethesda, MD, 
USA, 3Radiation Countermeasures Program, Armed Forces Radiobiology 
Research Institute, Bethesda, MD, USA, 4Radiation Countermeasures Program & 
Department of Radiation Biology, Armed Forces Radiobiolgy Research Institute 
& Uniformed Services University of the Health Sciences, Bethesda, MD, USA

To date, there are no safe and effective drugs approved for mitiga-
tion of acute radiation injury. The aim of this study was to eluci-
date the potential of mouse myeloid progenitor cells (mMPC) to 
mitigate lethal doses of cobalt-60 gamma-radiation and kilovoltage 
X-rays in mouse models of acute radiation syndrome (ARS). mMPC 
were generated ex vivo from FACS sorted bone marrow hemato-
poietic stem cells (cKit+Thy1.1midLineage-Sca1+) from three MHC 
Class I mismatched mouse strains (AKRH-2k, C57Bl/6H-2b or B6.Pl-
Thy1.1H-2b, and FVBH-2q). Culture-derived mMPC are restricted to 
the myelo-erythroid lineage and engraft across allogeneic barriers 
in irradiated mice to transiently give rise in vivo to granulocytes, 
erythroid cells, and platelets without causing symptoms of 
graft-versus-host disease. mMPC administration can provide the 
granulocytes, platelets, and erythrocytes that are lacking in pancy-
topenic mice upon exposure to lethal doses or irradiation. In this 
study cryopreserved mMPC from three donor strains with different 
MHC class I haplotypes were thawed and pooled for infusion into 
lethally irradiated unmatched CD2F1H-2d or Balb/cH-2d recipient 
mice across a broad range of radiation doses to assess their effect 
on 30-day survival. Our results demonstrate that ex-vivo generated, 
allogeneic mMPC significantly improve survival in both strains of 
mice. Survival benefit was mMPC-dose dependent and significant 
even when mMPC administration was delayed up to seven days 
post-irradiation. We further show that mMPC administration miti-
gates death from ARS at radiation doses of up to 15 Gy in CD2F1 
mice (cobalt-60 γ-radiation); which are exposure levels that cause 
mortality through multi-organ failure, including major injury to 
the gastrointestinal (GI) tract. Even at high doses of up to 14 Gy 
cobalt-60 γ-radiation, mMPC administration could be delayed up to 
5 days in CD2F1 mice and still provide significant benefit to 30-day 
survival. mMPC administration to mice 24 h after 13 Gy irradia-
tion significantly improved integrity of the GI tract by 4 days after 
irradiation. This improved GI integrity in mice infused with ex-vivo 
generated mMPC was correlated with increased proliferation and 
decreased apoptosis in the jejunum four and eight days post-irra-
diation, a decrease in pro-inflammatory serum cytokine levels 12 
days post-irradiation, and lack of bacterial translocation at any time 
point. These results point to a function of mMPC and their progeny 
outside the hematopoietic system at highly lethal radiation doses. 
With respect to efficacy across a broad range of radiation doses, as 
well as timing and practicality of administration, mMPC appear to 
be one of the most promising radiation countermeasure for ARS 
among all candidate therapeutics currently under development.

Poster Board Number: F-1145

In vItro CONVERSION OF GUT INTO PANCREATIC 
TISSUE
Kawaguchi, Yoshiya
Clinical Application, CiRA, Kyoto University, Kyoto, Japan

Learning the rules that guide pancreas formation may eventually 
allow the implementation of genetic programs that induce the 
directed differentiation of surrogate cells towards endocrine versus 
exocrine gene expression programs, or induce the growth of the 
entire pancreatic tissue, potentially leading to cell-based therapies 
for diabetes. Using the genetic lineage tracing in mice, we previ-
ously showed that bHLH transcription factor ptf1a functions as a 
transcriptional switch towards pancreatic fate in the early pancrea-
togenesis. We also demonstrated that inactivation of Notch signal-
ing causes misexpression of Ptf1a in discrete regions within the 
primitive stomach, duodenum and common bile duct resulting in 
ectopic pancreatic tissue formation in hes 1 null mice. To test direct-
ly introducing ptf1a in non-pancreatic foregut epithelium causes 
fate conversion to pancreas, we used adenovirus-mediated gene 
transfer and in vitro tissue culture. Here we show that adenovirus-
mediated transient misexpression of Ptf1a in Pdx1-expressing non-
pancreatic epithelium induces the trans-commitment to pancreatic 
fate, leading to the activation of an endogenous gene expression 
program in pancreatogenesis. Insulin-producing cells formed by 
Ptf1a transduction release hormone in response to elevated glu-
cose, and transplantation of these cells significantly ameliorate the 
morbidity and hyperglycemia in mice caused by the β cell selective 
toxin streptozotocin. Our results suggest that the easily accessible 
gut epithelium may be a useful substrate for de novo generation of 
insulin-producing tissue for diabetes therapy.

Poster Board Number: F-1146

GRAFT VERSUS HOST DISEASE DISRUPTS 
INTESTINAL MICROBIAL ECOLOGY BY INHIBITING 
PANETH CELL PRODUCTION OF DEFENSINS
Takashima, Shuichiro1, Eriguchi, Yoshihiro1, Shimono, Nobuyuki1, 
Ayabe, Tokiyoshi2, Akashi, Koichi1, Teshima, Takanori1

1Kyushu university, Fukuoka, Japan, 2Hokkaido university, Sapporo, Japan

Allogeneic hematopoietic stem cell transplantation (SCT) is a 
curative therapy for hematologic malignant tumors, bone marrow 
failure, and congenital metabolic disorders. However, its application 
is limited by the toxicity of the devastating complication, graft-
versus-host disease (GVHD). GVHD is a complex process involving 
donor T-cell responses to host antigens and the dysregulation of 
inflammatory cytokine cascades. Intestinal stem cells (ISCs) play a 
pivotal role not only in physiologic tissue renewal but also in regen-
eration of the intestinal epithelium after injury. We have previously 
demonstrated that pretransplant conditioning regimen damaged 
ISCs; the ISCs however rapidly recovered and restored the normal 
architecture of the intestine. ISCs are targets of GVHD and this pro-
cess of ISC recovery was markedly inhibited with the development 
of GVHD. Injection of Wnt agonist R-spondin1 protected against 
ISC damage, enhanced restoration of injured intestinal epithelium, 
and ameliorated GVHD not only in intestine but also skin and 
liver, which demonstrated that ISC damage plays a central role in 
amplifying systemic GVHD. GVHD related infection is another major 
obstacle to allogeneic SCT and their close relationship has been 
indicated in clinical settings. Septicemia is the most life-threatening 
infection after allogeneic SCT and gram-negative rods are the most 
dominant pathogens of septicemia. GVHD is one of the major pre-
disposing factors for the development of septicemia. In this study, 
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we have evaluated a link between GVHD and bacterial infection in 
mouse models. The intestinal microbial communities are actively 
regulated by Paneth cells through their secretion of antimicrobial 
peptides, α-defensins. Paneth cells are located besides ISCs within 
the crypts and identified as niche for ISCs. We discovered that Pan-
eth cells are targeted by GVHD, resulting in marked reduction in the 
expression of α-defensins, which selectively kill non-commensals, 
while preserving commensals. Molecular profiling of intestinal mi-
crobial communities showed loss of physiological diversity among 
the microflora and the overwhelming expansion of otherwise rare 
bacteria, which caused septicemia. These changes occurred only 
in mice with GVHD, independently upon conditioning-induced 
intestinal injury, and there was a significant correlation between 
alteration in the intestinal microbiota and GVHD severity, indicating 
that these were the effects of GVHD. These results reveal the novel 
mechanism responsible for shift in the gut flora from commen-
sals towards the widespread prevalence of pathogens and the 
previously unrecognized association between GVHD and infection 
following allogeneic SCT. Paneth cells are derived from ISCs and 
serve as niche for ISCs. Our previous and current studies addressed 
intestinal GVHD at the cellular level and demonstrated that ISCs 
and their niche, Paneth cells could survive pretransplant condi-
tioning and regenerate injured epithelium by conditioning in the 
absence of GVHD. However, both ISCs and Paneth cells are targeted 
by GVHD, resulting in an impairment of the physiological repair 
mechanisms of injured epithelium. This phenomenon may explain 
the prolonged and refractory nature of clinical intestinal GVHD. 
These new insights will help to establish new therapeutic strategies 
that can be used to prevent and treat GVHD and related infections 
and improve the clinical outcome of allogeneic SCT.

Poster Board Number: F-1147

INTESTINAL SUBEPITHELIAL MYOFIBROBLASTS 
ENHANCES THE GROWTH OF LGR5 STEM CELLS
Martin, Martin G .1, Lei, Nan Ye2, Jabaji, Ziyad2, Vargas, Sergio 
Solorzano1, Tung, Stephaine C.1, Martin, Connie1, Lewis, Michael3, 
Stelzner, Matthias2, Dunn, James4

1Pediatrics, UCLA School of Medicine, Los Angeles, CA, USA, 2Surgery, UCLA 
School of Medicine, Los Angeles, CA, USA, 3Pathology, UCLA VA Wadsworth, Los 
Angeles, CA, USA, 4Pediatric Surgery, UCLA School of Medicine, Los Angeles, CA, 
USA

Introduction: Intestinal epithelial stem cells have been an area of in-
tense study for applications in tissue engineering and understand-
ing intestinal diseases. Feeder support cells are used in a variety of 
stem cell co-cultures to sustain their growth. Intestinal subepithelial 
myofibroblasts (ISEMF) are the natural support cells in the in vivo 
environment. We hypothesize that ISEMF will enhance the growth 
of epithelial stem cells when grown in co-culture. Methods: ISEMFs 
and intestinal crypts were obtained using established methods 
from wild type and GFP C57BL/6 mice, respectively. GFP expressing 
crypts were mixed in Matrigel and co-cultured with ISEMF under 
several configurations: 1) without ISEMF as a control 2) on top of 
an ISEMF monolayer 3) mixed with ISEMF in Matrigel 4) above a 
monolayer of ISEMF but separated by a permeable membrane 5) 
on a permeable membrane without ISEMF as a control. Cultures 
were terminated after seven days and characterized through 
histology and qPCR assays. The growth of enteroids was quantified 
with qPCR of GFP DNA and through counting and size measure-
ments. Similarly, single epithelial cells were isolated from Lgr5-GFP 
mice with established methods and sorted for Lgr5 and CD44 and 
grown on top of an ISEMF monolayer. Crypt and single stem cell 
co-cultures with ISEMF were also placed on PGA felt scaffolds and 
implanted subcutaneously in mice to assess their in vivo viability. 

Moreover, ISEMFs were transduced with lentiviruses to induce the 
cells to produce Wnt3a and Rspo1. Crypts were grown on top of 
the transduced ISEMF but without Rspo1 added to the medium. 
Results: Crypts grown on top of or mixed with ISEMF formed 
enteroids three times larger and contained six times as much GFP 
DNA than without ISEMF. Separating the co-culture with a perme-
able membrane and 1 mm distance resulted in enteroids only 1.5 
times as large and with 1.5 times as much GFP DNA compared to 
without ISEMF. All cultures showed high expression of Lgr5 mRNA 
at around 10 times that of normal whole small bowel, but relatively 
low expression levels for differentiated epithelial markers. In vivo 
implants from both crypt and single stem cell co-cultures showed 
epithelial cysts with mature brush borders and goblet cells. Crypts 
cultured on transduced ISEMF grew to be 8 times larger than those 
on wild type ISEMF when they were cultured without added Rspo1 
in the medium. Conclusions: ISEMF enhanced the growth of the 
epithelial stem cells in vitro by enlarging the size of the enteroids 
and supported the formation of intestinal epithelial structures in 
vivo. Rspo1 and Wnt3a transduced ISEMF supported the growth 
of intestinal crypts even in the absence of soluble Rspo1. This co-
culture system represents a significant step toward developing the 
intestinal stem cell niche.

Poster Board Number: F-1148

DISREGULATED EXPRESSION OF HOX GENE 
FAMILY IN INDUCED PLURIPOTENT STEM CELLS 
FROM HUMAN NORAML AND GASTRIC CANCER 
CELLS KMU-CSN AND KMU-CS12
Wang, Shin-Wei1, Lee, Yu-Lun1, Liu, Chuang-Jung1, Saito, Shigeo2, 3, 
Miyoshi, Hiroyuki4, Nakamura, Yukio4, Kyosuke Nagata5, Yokoyama, 
K. Kazunari2, Wu, Deng-Chyang1

1Department of Gastroenterology, 2Graduate Institute of Medicine, Kaohsiung 
Medical University, Taiwan; 3Saito Laboratory of Cell Technology, Yaita, Japan; 
4RIKEN BioResource Center, Japan:5Department of Infection Biology, Graduate 
School of Comprehensive Human Sciences and Institute of Basic Medical 
Sciences, University of Tsukuba, Japan.

We have generated and characterized the induced pluripotent 
stem cells (iPSCs) from human gastric cell line, KMU-CS12 (CS12) 
and from an immortal cell line, KMU-CSN (CSN), which were derived 
from putative human gastric stem cell/progenitor cell clone, 
KMU-GI2. CS12 expressed cancer cell phenotypes, i.e. the ability of 
anchorage-independent growth high frequency (44%) and to the 
expression of Oct4, a stemness marker and many types of cancer 
cells, and tumor development in immune deficient mice. SKY 
analysis indicated a characteristic duplication of the short arm of 
chromosome 7 to chromosome 12. Agilent Human 1A oligo-array 
analysis and qPCR revealed that homeobox genes like Hoxa9 (57.83 
fold), Hoxa7 (32.01 fold), Hoxa4 (24.14 fold), Hoxa5 (7.24 fold) and 
Hoxa13 (6.14 fold) were highly expressed in CS12 cells. We also 
generated induced pluripotent stem cells (iPSCs) by electropora-
tion using AP1 transcription factor Jun Dimerization protein 2 
(JDP2) and Oct4. JDP2 plays roles in cell cycle regulation, cellular 
senescence, nuclear reprogramming and oncogenesis through 
the epigenetic control involved in cascades of p19Arf-Mdm2-p53-
p21-cyclin/CDK or p16Ink4a-cyclin/CDK-RB-E2F. We found that JDP2 
functioned through Wnt signal and reprogrammed CS12 and CSN 
to iPSCs with Oct4. The enhanced expression of Sox2 is critical for 
generation of CSN-iPSCs. Both iPSCs expressed three standard 
stemness genes like Oct4, Sox2 and Nanog, but parental CS12 and 
CSN did not show the alkaline phosphatase activity. Moreover, we 
found that original CS12 induced the tumor formation but CSN 
iPSCs and CS12iPSCs did not induce the tumor progression in nude 
mice. These results indicate that iPSCs function as possible tumor 
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repressor. We also found the cross talk of Wnt signal and LIF/JAK-
STAT3-Oct4 will be critical in generating iPSCs and the role of JDP2 
in nuclear reprogramming and function as the tumor suppressor. 
We also detected the significant reduction of Hoxa 4, 5, 7 and 9 but 
enhanced expression of Hoxa13. Thus, the different regulation of 
Hoxa gene family was detected. We discuss the role of HOXA genes 
in nuclear reprogramming and cancer development in gastric cell 
line.

Poster Board Number: F-1149

NOVEL CELL SURFACE GENES EXPRESSED 
IN THE STOMACH PRIMORDIUM DURING 
GASTROINTESTINAL MORPHOGENESIS OF 
MOUSE EMBRYOS
Noguchi, Takaaki K .
Graduate School of Life and Enviromental Sciences, The University of Tsukuba, 
Tennoudai 1-1-1, Tsukuba, Ibaraki, Japan

Stem cells and progenitors contribute to tissue-specific cell lineage 
and its homeostasis from embryonic to adult stage. These stem 
cells and progenitors are useful not only the understanding of 
organogenesis in development but also for the tissue regeneration 
in adulthood. Because of the lack of stem cell and progenitor mark-
ers, gastrointestinal development has not been fully understood. 
Especially, stomach-specific stem cell and progenitor markers 
have not been identified yet. In this study, we surveyed cell surface 
markers for the prospective stomach region during gastrointestinal 
morphogenesis of mouse embryo. The endoderm forms tube-like 
structure that spans the embryo from anterior to posterior. In E9.5 
mouse embryos, the initiation of morphogenesis of gastrointes-
tinal organs starts with the budding outward from the primitive 
gut, such as esophagus, stomach, and intestine, and gains defined 
organ-specific shape between E9.5 and E11.5. Thus, we compared 
these primordial gene expressions and analyzed specific cell 
surface markers. Using microarray-based screening, we identified 
3 cell surface genes -Adra2a, Fzd5, and Trpv6- that are expressed in 
the developing stomach region. Interestingly, these markers can be 
used to specify the endoderm and mesenchyme layer of devel-
oping stomach. Adra2a, a family member of G protein coupled 
adrenergic receptor, was expressed in stomach mesenchyme at 
early development, but not late stage. Fzd5, a receptor for Wnt 
signaling, was expressed in pyloric endoderm and the expression 
was attenuated toward forestomach. Trpv6, a membrane chanel 
for calcium absorption, was also expressed in pyloric endoderm, 
but its expression continued to corpus region. Both Fzd5 and Trpv6 
expression sustained until at late stage. Data from this study and 
others suggested that Fzd5 could function as a receptor for Wnt 
signaling that regulates stomach morphogenesis during develop-
ment. However, the possible function of the Adra2a and Trpv6 
genes during gastrointestinal tract development remain unknown. 
These novel marker genes will be useful in expanding our under-
standing of the mechanisms of gastrointestinal development. In 
addition, immunohistochemistry- or FACS-based analyses with 
antibodies against these tissue-specific cell surface markers could 
be useful for molecular dissection of gastrointestinal development 
and the analysis of stomach specific stem cells and progenitors.

Poster Board Number: F-1150

SISTER CHROMATID COHESION FACILITATES 
LOSS OF HETEROZYGOSITY (LOH) OF THE WILD 
TYPE APC ALLELE AND ITS DEFICIENCY REDUCES 
ADENOMA FORMATION IN APCMIN/+ MICE
Yan, Yuqian, Xu, Huiling, Malaterre, Jordane, Ramsay, Robert
Research Dept, Peter MacCallum Cancer Center, East Melbourne, Australia

Sister chromatid cohesion is central process during DNA replica-
tion at S phase that persists until chromosome separation at the 
metaphase-anaphase transition. Sister chromatid cohesion is also 
involved in gene transcription through cohesin-dependent chro-
mosome looping and in DNA repair by homologous recombination 
(HR). HR is thought to be the principle pathway to loss of hetero-
zygosity (LOH) of Adenomatous Polyposis Coli (Apc) WT allele in 
adenoma formation in ApcMin/+ mice. Here, we focus on Rad21, 
a critical subunit of the cohesin complex, to investigate the role of 
sister chromatid cohesion in colorectal carcinogenesis. We propose 
that at the early stages of transformation sister chromatid cohe-
sion holds two homologs together allowing HR to facilitate LOH 
of the wild type tumor suppressor gene Apc in colon progenitor 
cells. We also propose that Rad21 is an Apc-regulated Wnt signal-
ing pathway target gene that is elevated in adenomas to further 
promote additional LOH and induce defective mitotic checkpoints. 
Moreover, sister chromatid cohesion through chromatin looping 
brings distant enhancers into close proximity to promoter regions 
to up-regulate oncogene transcription, such as c-myc gene. Results 
show that ApcMin/+ MEFs on a Rad21+/- background restored 
chromosome stability compared to ApcMin/+ MEFs alone. In our 
study, we also confirmed that LOH occurs in ApcMin/+ mice adeno-
mas and in ApcMin/+ Rad21+/- mice as well. ApcMin/+ mice on a 
Rad21+/- background show significantly improved survival with 
decreased incidence of adenomas without influencing adenoma 
location along the small intestine and colon. Finally, AOM-induced 
carcinogenesis experiments suggest that ApcMin/+ mice are also 
protected from adenoma formation when on a Rad21+/- back-
ground and that Rad21 mRNA levels track with Wnt signaling 
pathway genes (Tcf4, c-myc, lgr5).

Muscle Cells
Poster Board Number: F-1151

GENERATION FUNCTIONAL MYOCYTES FROM 
HUMAN INDUCED PLURIPOTENT STEM CELLS
Tanaka, Akihito1, Woltjen, Knut1, Hotta, Akitsu1, Ikeya, Makoto1, 
Shoji, Emi1, Isobe, Ken-ichi2, Sakurai, Hidetoshi1

1Ctr for IPS Cell Res & Application (CiRA), Kyoto Univ., Kyoto, Japan, 2Department 
of Immunology, Graduate school of medicine, Nagoya Univ., Nagoya, Japan

The establishment of human induced pluripotent stem cells 
(hiPSCs) has made possible the patient-specific in vitro cell models 
for human disease. It is important that recreating the pathology of 
human disease is dependent on efficient differentiation protocols 
that generate relevant adult cell types from hiPSCs. Here we report 
the robust and reproducible differentiation of hiPSCs into mature 
myocytes. We demonstrate that inducible expression of MyoD in 
immature hiPSCs at least for 5 days could efficiently drive them into 
myogenic cell fate with efficiencies of 80%-90%. Induced myocytes 
retained their identity even after withdrawal of transgene expres-
sion, expressed mature markers for myocytes and had mature 
functional properties such as fusion each other and twitching by 
electric induction. When transplanted into immunodeficient mice, 
the induced myocytes could fuse with host myofiber and produced 
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human Dystrophin. These findings promote modeling human 
muscular disease using patient-derived hiPSCs.

Poster Board Number: F-1152

HIGH EFFICIENCY DERIVATION OF SKELETAL 
MUSCLE PROGENITOR/STEM CELLS FROM HUMAN 
PLURIPOTENT STEM CELLS USING SPHERICAL 
CULTURES
Hosoyama, Tohru1, Krakora, Dan1, Bernau, Ksenija1, Meyer, Michael 
G.1, Suzuki, Masatoshi2

1Comparative Biosciences, University of Wisconsin-Madison, Madison, WI, USA, 
2Comparative Biosciences and the Stem Cell and Regenerative Medicine Center 
of Wisconsin-Madison, University of Wisconsin-Madison, Madison, WI, USA

Human pluripotent stem cells (PSCs), such as embryonic stem 
cells (ESCs) and induced pluripotent stem cells (iPSCs), provide a 
valuable source from which skeletal muscle progenitor/stem cells 
(SMPCs) can be isolated. Embryoid body (EB) formation and genetic 
modification have been used for SMPC differentiation; however, 
their low efficiency is a big challenge for therapeutic applications in 
neuromuscular diseases. Here, we show a novel and highly efficient 
protocol to establish SMPCs from human PSCs using spherical 
cultures. For this study, we used human ESCs (WA09, H9 line) and 
iPSCs, which were generated from primary wild type fibroblasts 
by infection with lentiviral constructs encoding pluripotent genes 
OCT4, SOX2, NANOG and LIN28. ESC and iPSC colonies were placed 
directly into a culture medium containing a high concentration 
(100 ng/ml, usually used 20 ng/ml in standard cell culture proto-
cols) of basic fibroblast growth factor (bFGF) and epidermal growth 
factor (EGF). The colonies formed spherical aggregates termed EZ 
spheres. These spheres spontaneously expressed skeletal muscle 
progenitor markers such as Pax3 and Pax7 and could be expanded 
to a large scale over 10 passages by mechanical chopping using 
an automated tissue chopper. To determine whether the passaged 
progenitor cells in EZ spheres are differentiated into SMPCs, EZ 
spheres were dissociated, plated on coverslips, and differentiated 
for up to 5 weeks. The cells were fixed and immunostained using 
specific antibodies against muscle progenitor and myoblast mark-
ers (Pax7, MyoD, Myogenin, and Myosin Heavy Chain). EZ spheres 
demonstrated a high potential to differentiate into SMPCs and 
MyoD-positive myoblasts. Furthermore, the efficiency with which 
EZ spheres differentiated into muscle was significantly higher than 
that of EB formation in the other protocol. Furthermore, these 
SMPCs could form well-differentiated, multinucleated myotubes 
(>20% of fusion index) following 5 weeks of differentiation. Finally, 
we asked whether SMPCs can survive and integrate in rat skeletal 
muscle following cell transplantation. We injected cardiotoxin 
in the hind limb muscles of rats to induce focal muscle injury. 
After 24 hours, EZ sphere-derived SMPCs were injected into the 
same muscles. Immunohistochemistry using human dystrophin 
antibodies revealed that SMPCs could successfully integrate in the 
regenerating muscles at 3 weeks after transplantation. Cell survival 
and integration were also confirmed in the SMPC-injected muscles 
by using a non-invasive in vivo imaging system. Taken together, 
our new culture protocol provides potential applications of human 
SMPCs to treat neuromuscular diseases such as muscular dystro-
phy. This work was supported by grants from the ALS Association 
and the University of Wisconsin Foundation.

Poster Board Number: F-1153

EMBRYOLOGICAL ORIGINS OF VASCULAR 
SMOOTH MUSCLE CELLS MAY INFLUENCE THE 
DEVELOPMENT OF ATHEROSCLEROSIS
Cheung, Christine, Bernardo, Andreia S., Trotter, Matthew W.B., 
Pedersen, Roger A., Sinha, Sanjay
University of Cambridge, Cambridge, United Kingdom

Diseases such as atherosclerosis and aneurysms have a predisposi-
tion for specific vascular regions. Interestingly, smooth muscle cells 
(SMCs) from different vascular regions originate from a variety of 
embryological tissues. We have differentiated human pluripotent 
stem cells into origin-specific SMC subtypes via three intermediate 
populations namely neuroectoderm, lateral plate mesoderm and 
paraxial mesoderm. The current study aims to decipher how the 
different developmental pathways could contribute to varying sus-
ceptibilities of SMCs to vascular diseases. Microarray analysis of the 
SMC subtypes revealed distinct transcriptional signatures which 
retain the genetic imprints of their respective origins. Functional 
annotation demonstrated that lateral plate mesoderm-derived 
SMCs were highly enriched in genes promoting cell migration and 
these cells indeed displayed the greatest extent of migration in a 
scratch assay as compared to other subtypes. Alternatively, neuro-
ectoderm-derived SMCs expressed genes which positively regulate 
cell proliferation, and cell cycle analysis confirmed that these SMCs 
had the greatest proportion of cells in the S phase (DNA synthesis) 
and G2 phase (mitosis). SMC proliferation and migration have been 
implicated in the development and progression of atherosclerosis. 
Our findings may provide insight into different mechansisms that 
promote disease in distinct vascular territories and explain why 
some vascular regions are relatively disease resistant.

Poster Board Number: F-1154

In vItro SCREENING FOR TRANSCRIPTION 
FACTORS INTERACTING WITH MYOCARDIN: 
NEW INSIGHTS INTO REGULATION OF SMOOTH 
MUSCLE CELL DIFFERENTIATION
Sun, Xuan1, Xie, Changqing2, Zhang, Jifeng2, Cheng, Lamei1, Lu, 
Guangxiu1

1Institute of Reproductive and Stem Cell Engineering, Central South University, 
Changsha, China, 2Cardiovascular Center, Department of Internal Medicine, 
University of Michigan, Ann Arbor, MI, USA

The proliferation and differentiation of smooth muscle cells (SMCs) 
play critical roles in vascular diseases. Since myocardin is a key 
factor in smooth muscle differentiation, in this experiment we were 
looking for transcription factors (TFs) or co-activators in smooth 
muscle differentiation signaling pathway by screening the proteins 
that could bind and interact with myocardin. By studying the func-
tion of the protein candidates, we may discover new molecular 
mechanisms of smooth muscle differentiation. After screening of 
1,070 transcription factors by luciferase assay and real-time PCR, we 
discovered that a list of 11 TF candidates, such as zbtb43, rxra, rai14, 
maged1, foxo3a, could increase luciferase activity by interacting 
with myocardin and also could be highly expressed in mouse aorta 
and human SMCs in a mRNA level. We successfully constructed 
the Myc-Tag expression plasmids of some of the TF candidates and 
further confirmed by co-immunoprecipitated assay (co-IP) that 
myocardin could bind with 4 TFs (RAI14, MAGED1, ZBTB43 and 
FOXO3A). Moreover, the expression level of above 4 TFs was signifi-
cantly upregulated during the process of mouse embryonic stem 
cells differentiating into SMCs induced by 10-5M all trans-retinoic 
acid. All these data suggested that these newly discovered TFs 
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might play an important role in the SMC differentiation signaling 
pathway though interacting with myocardin.

Poster Board Number: F-1155

EXTENDED LIFESPAN AND DELAY OF SYMPTOMS 
BY NEUROTROPHIC FACTORS COCKTAIL 
SECRETED FROM MOUSE MUSCLE PROGENITOR 
CELLS IN ALS MICE
Offen, Daniel1, Dadon- Nachum, Michal1, Ben- Zur, Tali1, Barhum, 
Yael1, Kun, Daniel1, Gluska, Shani2, Perlson, Eran1, Yaffe, David3

1Tel Aviv University, Petha Tikva, Israel, 2Tel Aviv University, Tel Aviv, Israel, 
3Weizmann Institute of Science, Rehovot, Israel

Background: Neurotrophic factors (NTFs) preserved and protected 
motor neuron in ALS models. However, all the clinical studies with 
administration NTFs in ALS patients failed. We have developed 
muscle progenitor cells (MPCs) populations expressing BDNF, 
GDNF, VEGF or IGF-1, (MPC-NTFs). Combined conditioned media 
collected from the cells rescued motor neurons cell line (NSC-34) 
from various insults. Furthermore, MPC-NTFs transplantation 
enhanced the regeneration of rat sciatic nerves after injury. Here we 
examined the retrograde transport of NTFs along motor neuron’s 
axons and tested whether MPC-NTFs transplanted into muscles 
can improve the symptoms and survival of SOD1 mice. Results: A 
mixture of MPC populations each expression one of the of the four 
NTFs was transplanted into the hind legs of SOD1 mice on days 
90,104, 118 of life. We found a significant delay of the symptoms 
(up to 30 days in the male) and extension of lifespan (12 days in the 
males and 18 days in females). However, transplantation of MPC 
alone or MPC overexpressing just GDNF didn’t elicit any improve-
ment. The results suggest a synergistic effect of the transplantation 
of MPCs expression several NTFs. In order to study the possible 
synergistic effect of the mixture of MPC-NTFs on a signal transduc-
tion pathway; we focused on the PI3K- AKT motor neuron survival 
pathway. We found that the supernatant of a mixture of condition 
media from MPC populations expressing NTFs increase the phos-
phorilated AKT by 6-8 folds compare to MPC expressing a single 
NTF. In order to study the possible axonal transport to the cell body 
we conjugated Qdot605 streptavidin to biotinylated GDNF and 
added it to axon endings of primary motor neurons cultured in 
compartmental microfluidic devices. Strikingly we observed that 
the Qdot-GDNF undergo highly directed axonal transport in the 
retrograde direction and to accumulate in the cell body compart-
ment. Discussion and conclusions: Here we have build a novel 
powerful strategy enable a stable, long-term administration of four 
NTFs factors cocktail. Since intramuscular inoculated muscle pro-
genitor cells participate in the formation of post mitotic multinucle-
ated fibers, this route of administration of genetically manipulated 
MPCs results in a stable, long-term expression of the four NTFs. 
The constant and continuous releases of the critical NTFs from the 
muscle fibers through the neuromuscular junction into the motor 
neuron system, and the retrograde transport to the cell bodies in 
spinal cords probably inhibit death pathways. We hope that our 
study will lead to a novel strategy to slow the progress and alleviate 
the symptoms of ALS, and extend the life expectancy and quality of 
affected patients.

Poster Board Number: F-1156

HETEROGENEITY AMONG ADULT MOUSE 
SKELETAL MUSCLE STEM CELLS: A 
SUBPOPULATION RETAINS ALL TEMPLATE DNA 
STRANDS AFTER CELL DIVISION
Tajbakhsh, Shahragim1, Gayraud-Morel, Barbara1, Siegl-
Cachedenier, Irene2, Blasco, Maria3, Rocheteau, Pierre1

1Developmental Biology, Institut Pasteur, Paris, France, 2Genetic Medicine and 
Development, University of Geneva Medical School, Geneva, Switzerland, 
3Spanish National Cancer Centre, Madrid, Spain

Satellite cells are adult skeletal muscle stem cells that are quiescent 
and constitute a poorly defined heterogeneous population. Upon 
muscle injury, satellite cells enter the cell cycle, generate myoblasts 
that will effect tissue repair by myofibre production, and then 
self-renew. Satellite cell ablation experiments have shown that this 
stem cell population is critical for regenerative myogenesis. Using 
transgenic Tg:Pax7-nGFP mice we show that Pax7-nGFPHi quies-
cent satellite cells are less primed for commitment, have a lower 
metabolic status, and have a delayed first mitosis compared to 
Pax7-nGFPLo cells. Serial transplantations of these subpopulations 
in mice show that Pax7-nGFPHi can give rise to Pax7-nGFPLo cells, 
and each can serially engraft for up to 6 passages. After satellite 
cell activation, proliferating Pax7-nGFPHi cells continue to exhibit 
lower metabolic activity. Notably, the majority of the cells in this 
subpopulation perform asymmetric DNA segregation during cell 
division. Interestingly, daughter cells retaining template DNA 
strands express stem cell markers whereas daughter cells inheriting 
nascent DNA strands express differentiation markers immediately 
after cell division. Using chromosome orientation-fluorescent in situ 
hybridization, we demonstate for the first time that all chromatids 
segregate asymmetrically in Pax7-nGFPHi cells, whereas Pax7-
nGFPLo cells perform random DNA segregation. We propose that 
during homeostasis, quiescent Pax7-nGFPHi cells represent a novel 
reversible dormant stem cell state distinct from the remaining 
quiescent muscle stem cells. Furthermore, after acute trauma Pax7-
nGFPHi cells generate distinct daughter cell fates during muscle 
regeneration and asymmetrically segregate template DNA strands 
to the stem cell. These findings provide major insights into the biol-
ogy of stem cells, and those that segregate DNA asymmetrically.

Poster Board Number: F-1157

ENGRAFTMENT OF MOUSE FETAL MYOGENIC 
PROGENITORS INTO DYSTROPHIC MUSCLES
Sakai, Hiroshi1, Sato, Takahiko1, Sakurai, Hidetoshi2, Hanaoka, 
Kazunori3, Montarras, Didier4, Buckingham, Margaret4, Sehara-
Fujisawa, Atsuko1

1Growth Regulation, Institute for Frontier Medical Sciences, Kyoto University, 
Kyoto, Japan, 2Clinical Application, Center for iPS Cell Research and Application 
(CiRA), Kyoto University, Kyoto, Japan, 3Department of Bioscience, Kitasato 
University School of Science, Kanagawa, Japan, 4Unité de Génétique, 
Moléculaire du Développement, Institut Pasteur, Paris, France

[Purpose] Duchenne muscular dystrophy (DMD) is caused by the 
mutations of the gene encoding dystrophin. Although myoblasts 
isolated from adult skeletal muscle tissues have been used to 
treat DMD, these cells exhibit poor capacity for the engraftment 
into regenerating muscle because the transplanted cells loss the 
contribution to muscle stem cell. Exploring myogenic progenitor/
stem cells suitable for cell therapy to DMD, we examined capabil-
ity of Pax3-positive embryonic, fetal, and adult skeletal muscle 
progenitor/stem cells for the engraftment to skeletal muscle of 
DMD-model mice. [Materials and Methods] Pax3GFP/+ mice were 
produced by the targeted insertion of the gene encoding green 
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fluorescent protein (GFP) into the Pax3 locus. Embryonic skeletal 
myogenic progenitors (EMPs) were isolated manually from somites 
of Pax3GFP/+ embryos at E10.5. Fetal skeletal myogenic progeni-
tors (FMPs) were isolated from limbs and diaphragms of Pax3GFP/+ 
fetuses at E16.5. Adult muscle stem cells, satellite cells (SCs), were 
isolated from diaphragms and abdominal muscles of 4-week old 
Pax3GFP/+ mice as previously reported. [Results] To obtain popula-
tions of EMPs, FMPs, and SCs, (Pax3)GFP-expressing cells were 
purified by fluorescence-activated cell sorting from Pax3GFP/+ 
mice respectively. To evaluate the therapeutic potential of EMPs, 
FMPs, and SCs in animal models of muscular dystrophy, these cells 
were injected into tibialis anterior (TA) muscles of DMD-null host 
mice, which completely lack dystrophin and are used to DMD-
model mice. Intra-muscular transplantation of FMPs and SCs into 
cardiotoxin-injected TA muscles of dystrophic mice resulted in 
efficient engraftment of myofibers with restoration of dystrophin, 
whereas no dystrophin positive myofibers have been observed in 
EMPs-transplanted TA. To compare the myogenic potentials in vitro 
among EMPs, FMPs and SCs, these cells were grown for 7 days with 
skeletal muscle proliferation and differentiation medium, respec-
tively. EMPs failed to grow under this culture condition. As previous 
report, SCs displayed a myogenic phenotype in culture, expressing 
myogenic regulator factors including MyoD and Myogenin, and 
differentiating into multinuclear myotubes expressing Troponin T, 
which is one of differentiated skeletal muscle markers. FMPs also 
generated multinucleated myotubes expressing Troponin T. Almost 
all (>98%) FMPs expressed MyoD after 2 days, and Myogenin after 
5 days. Taken these date together, FMPs had myogenic potential 
in vivo and in vitro as well as SCs had. [Conclusion] The data here 
demonstrates that (Pax3)GFP positive FMPs have a therapeutic 
potential to restore dystrophin expression in muscular dystrophy. 
Understanding the cellular and molecular mechanisms underlying 
efficient transplantation of FMPs and SCs would help development 
of cell therapies for skeletal muscle degeneration diseases.

Poster Board Number: F-1159

ROLE OF PANNEXIN 1 IN SATELLITE CELL 
ACTIVATION AND DIFFERENTIATION
Suarez-Berumen, Katia1, Gromova, Anastasia1, Shestopalov, Valery 
I.2, Makarenkova, Helen1

1Neurobiology, The Scripps Research Institute, La Jolla, CA, USA, 
2Ophthalmology, Cell Biology and Anatomy, Bascom Palmer Eye Institute, 
Miami, FL, USA

Adult skeletal muscle conformed by large post-mitotic multinucle-
ated fibers have the ability to regenerate and recover from injury 
by activating a small population of muscle progenitor cells named 
satellite cells. Upon activation, satellite cells have the ability to 
self-renew and differentiate into new muscle fibers. Satellite cell 
activation and differentiation is a highly coordinated process that 
requires cytoskeleton rearrangements and cell-cell communication. 
Pannexins are novel family of hemichannels proteins that are as-
sociated with cell-cell communication and ATP exchange. Previous 
research shows that Pannexin1 is expressed predominantly in brain 
and muscle; however, its role in muscle remains undefined. In this 
study, Panx1 expression was monitored in mouse primary myoblast 
to investigate Panx1 role during the activation and differentiation 
processes. These cells were maintained in an undifferentiated, 
proliferating stage in growth medium and induce to differentiate 
by replacement of fetal calf serum with adult horse serum. Western 
blot analysis and immunostaining revealed that undifferenti-
ated, proliferating primary myoblasts have no or very little Panx1 
expression. In contrast, activated myoblasts show robust Panx1 
expression as early as 3 hours after induction and its expression 

persisted in differentiated myoblasts. The particular timing of 
Panx1 appearance in the cells correlates with time of cytoskeleton 
rearrangements and initiation of satellite cell migration, suggesting 
that Panx1 has an important role in satellite cell differentiation and 
possibly migration. Currently, we are examining primary myoblasts 
transfected with siRNA to investigate Panx1 downregulation during 
the differentiation process.

Endothelial Cells/Hemangioblasts
Poster Board Number: F-1161

HUMAN PLACENTAL ENDOTHELIAL PROGENITOR 
CELLS ACCELERATE SKIN WOUND ANGIOGENESIS 
AND HAVE SYNERGISTIC ACTION WITH 
MESENCHYMAL STEM CELLS .
Patel, Jatin, Seppanen, Elke, Fisk, Nicholas M., Khosrotehrani, 
Kiarash
The University of Queensland, Brisbane, Australia

Background: Cellular therapy of cutaneous wounds is an estab-
lished method with commercially available products. Although 
these therapies include often epidermal stem cells or progenitors 
or dermal fibroblast or mesenchymal stem cells, they often fail to 
directly address one of the key issues in many chronic wounds 
which is the lack of angiogenesis. Angiogenesis has been attributed 
to a progenitor known as endothelial progenitor cells (EPCs). Due 
to the large vascular capacity of the placenta, we propose that a 
rich population of EPCs would be present and could be isolated 
for use in a therapeutic setting for wound healing. Methods: EPCs 
were isolated from human term placentas (gestation 37-38 weeks), 
obtained from the Royal Brisbane and Women’s Hospital follow-
ing caesarean section. Enrichment of the EPCs population and 
elimination of potential contamination with haematopoietic and 
mesenchymal stem cells (MSCs) was conducted by positive selec-
tion of CD34+ and depletion of CD45+ cells via MACS purification. 
nu/nu mice were injected subcutaneously, eight hours after wound 
formation, with either single populations of EPCs, MSCs or as a 
dual combination of EPC/MSCs. Assessment of wound healing was 
conducted on day 7 post injection. Results: Local administration 
of single EPCs and MSCs doses showed no significant increase 
in wound acceleration in comparison to controls. However, EPC 
administration lead to an increase in murine CD31 surface marker, a 
measure for new vessel formation, demonstrating a likely paracrine 
influence of EPCs in wound healing. The combination of EPC/MSCs 
accelerated wound healing, demonstrating possible synergistic ef-
fects to wound healing. Conclusion: The human term placenta is an 
accessible and abundant supply of EPCs, which have been shown 
to have promising effects in improving wound healing either as a 
single dose or as a co-therapy with MSCs.

Poster Board Number: F-1162

MECHANISMS INVOLVED IN THE EFFICIENT 
DIFFERENTIATION OF HUMAN FETAL 
ENDOTHELIAL CELL-DERIVED INDUCED 
PLURIPOTENT STEM CELLS (IPSCS) TOWARD 
ENDOTHEDIAL CELLS
Tang, Bo-Chung, Ho, Pai-Jiun, Yen, B. Linyu
National Health Research Insitutes, Taipei, Taiwan

Reprogramming of somatic cells using a few transcription factors 
has been shown to be a robust and efficient method of produc-
ing pluripotent stem cells. Currently, a large number of studies 
on these induced pluripotent stem cells (iPSCs) are increasingly 
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focused on clinical applications of these cells. As with human 
embryonic stem cells (hESCs)_the ‘gold standard’ for pluripotent 
stem cells_iPSCs have the ability to differentiate towards lineages 
of all three germ layers and germ cells, making these cells valuable 
for generating specific, functional cells for therapeutic application. 
One of the most clinically relevant somatic lineages is endothelial 
cells (ECs), which can be used therapeutically to treat ischemic 
diseases of many organs including ischemic heart disease, stroke, 
and peripheral vascular disease. hESCs are clearly able to generate 
this lineage; however, a technically demanding, multistep process is 
required and the final yield is low. We have previously reported that 
human umbilical venous endothelial cells (HUVEC) can be used to 
generate iPSCs with the use of only two factors, OCT4 and SOX2. 
These 2 factor-HUVEC derived iPSCs (2F-iHUV) are able to undergo 
tri-germ layer differentiation both in vitro and in vivo in terms of 
teratoma formation. Since there is some recent data to suggest that 
iPSCs can retain epigenetic memory of the somatic cell from which 
it was generated from, we were curious to whether 2F-iHUV would 
be more efficient at differentiating into ECs compared to hESCs. We 
found that 2F-iHUV can acquire an EC phenotype without the need 
for embryoid body formation and collagen IV, in contrast to hESC 
derivatives, and within a very short duration (<1 week). Surface 
marker detection revealed that when cultured in EC medium, 
2F-iHUV derivatives rapidly become positive for CD31/PECAM-1 
and CD144/VE-cadherin, two EC markers. These differentiated 2F-
iHUV EC-like cells additionally express other endothelial markers 
including von Willebrand Factor (vWF) and the VEGF receptor FLK1. 
Furthermore, 2F-iHUV EC-like cells can form tubal structures when 
plated on Matrigel and uptake acetylated-low density lipoproteins, 
both EC functional assays. To explore the specific mechanisms in-
volved in the efficient EC differentiation of 2F-iHUV, we searched for 
the up-regulation of EC-transcription factors and found that FOXC1, 
FOXC2, and ER71 were expressed in these cells, which can further 
be increased by culturing these cells in EC medium. In summary, 
we found that HUVEC is a good source for iPSC generation and the 
iPSCs generated from HUVEC can differentiate to an EC lineage 
more efficiently. These findings suggest 2F-iHUV may be an ef-
ficient model for studying EC differentiation as well as a cell source 
suitable for generating EC for therapeutic application.

Poster Board Number: F-1163

A ROLE FOR SOX7 IN THE FORMATION AND 
MAINTENANCE OF HEMOGENIC ENDOTHELIUM
Mazan, Andrzej1, Lacaud, Georges2, Kouskoff, Valerie1

1Stem Cell Research, Paterson Institute for Cancer Research, Manchester, 
United Kingdom, 2Stem Cell Biology, Paterson Institute for Cancer Research, 
Manchester, United Kingdom

During embryogenesis the first hematopoietic cells are derived 
from the hemangioblast through the formation of the intermedi-
ate stage named the hemogenic endothelium. Recent findings 
suggest that the transcription factor Sox7 might be implicated in 
the cell fate specification and/or survival, and expansion of this 
specialized endothelium. To address this question, we aimed to 
characterise cells expressing Sox7 at the onset of hematopoietic 
development using the in vitro differentiation of embryonic stem 
(ES) cells as a model system. Tracking and isolating Sox7 express-
ing cells was performed using an ES cell line carrying a bacterial 
artificial chromosome (BAC) transgene with the first exon of Sox7 
replaced by a GFP-Neo cassette. Time-course analyses revealed 
that Sox7 expression was up-regulated during the transition from 
hemangioblast to hemogenic endothelium. Interestingly, the 
SOX7-GFP+ population co-expressed Tie2, VE-cadherin, c-Kit and 
CD31 cell surface markers - an immuno-phenotype reminiscent of 

the hemogenic endothelium cell population. Importantly, SOX7-
GFP+ cells gave rise to all primitive and definitive hematopoietic 
colonies in semi-solid culture. Finally, inducible knock-down studies 
revealed the dramatic effect of Sox7 deficiency on the emergence 
of the hemogenic endothelium cell population. We have previously 
demonstrated the critical requirement for a transient expression of 
SOX7, as maintenance of its expression impaired blood cell forma-
tion. In order to define the molecular mechanisms involved in the 
tight regulation of Sox7 expression at the onset of hematopoiesis, 
we have defined the regulatory regions controlling its transcription. 
The first one covers the promoter region of Sox7; the second one, 
located outside of the coding sequence within the 3’ UTR, most 
likely presents regulatory function. Analyses of fragments covering 
the Sox7 promoter regions showed a strong activity in luciferase 
reporter assays. Moreover, co-transfection with Gata2, Scl and Ets 
expressing vectors further enhanced this activity in HEK 293T cells, 
suggesting a positive regulation of Sox7 transcription by these 
factors. In summary, we demonstrated a crucial role for Sox7 in 
the formation and/or specification of hemogenic endothelium cell 
population. Better knowledge about the mechanisms regulating 
the formation of the hematopoietic precursors is crucial for under-
standing the molecular abnormalities resulting in blood disorders 
as well as for further development of cell replacement therapies.
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A DEVELOPMENTAL ROLE FOR CIRCULATING 
HUMAN ENDOTHELIAL PROGENITOR CELLS IN 
MID-TRIMESTER FETUSES
Chong, Mark, Ng, Darice J., Lee, Shoo Ming, Choolani, Mahesh, 
Chan, Jerry KY
Dept of Obstetrics & Gynaecology, National Univ of Singapore, Singapore, 
Singapore

Aim: Endothelial Colony Forming Cells (ECFC) represent a set of 
circulating progenitor cells capable of rapid expansion and genera-
tion of endothelial progeny, with purported roles in vascular ho-
meostasis and repair in post-natal life. We hypothesise ECFC to exist 
in fetal circulation. Extending on the observation that endothelial 
cells perform key regulatory roles in tissue development, we further 
hypothesise a specific role for circulating ECFC in organogenesis. 
Methods: ECFC were isolated from umbilical cord blood and mid-
gestation fetal blood by adhesion selection in endothelial growth 
media. To verify ECFC character, immunocytochemistry (ICC) was 
first employed to demonstrate the expression of endothelial mark-
ers. Subsequently, colony forming assays were conducted to assess 
clonogenic character, and Matrigel tube-forming assay was carried 
out to compare the vasculogenic potential of the cell sources. 
Subsequently, cells were injected into a murine model of hindlimb 
ischaemia to study the ability to effect rescue. Finally, genome-wide 
microarray analysis was carried out to compare the expression 
profiles of endothelial cells derived from both cell populations 
and identify significant gene ontologies associated with develop-
ment. Results: ECFC were successfully isolated from fetal blood as 
assessed by ICC. However, outgrowth cells derived from fetal blood 
were found to be highly heterogeneous and found to express 
lower levels of CD31, CD34, CD133, HLA-1 and HLA-2. In addition, 
in the colony forming assays, 60% colonies generated in the fetal 
blood group were found to be greater than 5 mm in diameter, as 
compared to none in the UCB-EPC group. When placed in Matrigel, 
fEPC were found to be highly vasculogenic, and established more 
complex, macroscopic networks capable of secondary aniogenic 
sprouting. Increased functionality was also demonstrated in the 
ability to rescue ischaemia, with fEPC capable of restoring perfusion 
levels to 56% of normal within 16 days (Saline: 26.8%, UCB-EPC: 
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37.8%). These results were verified by micro-CT angiography, 
confirming restoration of deep-tissue perfusion. Crucially, immu-
nohistochemistry was employed to demonstrate chimeric capillary 
networks in the ECFC-injected groups, demonstrating the differ-
entiation and functional integration of ECFC from both sources, 
and verifying the EPC character. Through microarray analysis, 2123 
genes were found to differentially regulated by two-fold in fetal 
blood-derived endothelial cells. Gene ontology analysis reveal 
several of these genes to be involved in developmental organogen-
esis. Pathway analysis suggests the involvement of six pathways, 
including the NOTCH, TGFBR and Wnt pathways, key pathways in 
tissue and organ development. Conclusion: ECFC were successfully 
isolated from mid-gestation fetal circulation, which are phenotypi-
cally and functionally different from umbilical cord-blood derived 
counterparts. Comparative microarray analysis on endothelial cells 
derived from fetal blood and umbilical cord blood indicates a role 
for ECFC in organogenesis during fetal development.
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FUNCTION OF GFI1 AND GFI1B IN THE EARLY 
HEMATOPOIESIS
Mazan, Milena1, Lancrin, Christophe2, Kouskoff, Valerie3, Lacaud, 
Georges1

1Stem Cell Biology, Paterson Institute for Cancer Research, Manchester, United 
Kingdom, 2Developmental Biology Unit, EMBL Monterotondo, Monterotondo, 
Italy, 3Stem Cell Haematopoiesis, Paterson Institute for Cancer Research, 
Manchester, United Kingdom

The molecular and cellular mechanisms leading to the formation of 
blood progenitors are still poorly understood. Previous studies have 
established that the transition from hemangioblast to hemato-
poietic progenitors proceeds through a hemogenic endothelium 
intermediate stage. This process was named endothelial to hemato-
poietic transition (EHT) and is critically dependent on the activity 
of the transcription factor RUNX1. We have recently identified GFI1 
and GFI1B transcription repressors as major players in this process. 
It was demonstrated that GFI1 and GFI1B are direct transcriptional 
targets of RUNX1 and we established furthermore by gain of func-
tion that GFI1 and GFI1B are able to trigger in the absence of Runx1 
the formation of round blood progenitors. In these studies, we have 
investigated, by loss of function, the respective and cumulative 
roles of the GFI1 and GFI1B transcription factors in vivo during yolk 
sac and embryo proper hematopoiesis. We demonstrate that both 
genes are expressed in the same Tie2+c-Kit+CD41+ cell population 
during early embryogenesis. As the single knock-out (KO) of Gfi1 
and Gfi1b genes do not recapitulate the Runx1-/- phenotype, we 
evaluated a potential compensation of GFI1 or GFI1B deficiency 
by each other. We therefore investigated the phenotype of Gfi1/1b 
double KO (Gfi1GFP/GFP/Gfi1bGFP/GFP, KO/KO) in which the Gfi1 
and Gfi1b genes have been replaced by GFP. We observed that 
GFP+ cells in the KO/KO embryos, including CD41+ hematopoietic 
cells, are only present in restricted areas of the yolk sac, correspond-
ing to the initial sites of hematopoietic development. In contrast 
in healthy as well as single KO counterparts these cells are dissemi-
nated within the whole yolk sac and embryo proper. Moreover, we 
demonstrated that blood progenitors generated in the KO/KO em-
bryos maintain the expression of endothelial genes and are able to 
generate blood cells. Consistent with a compensation mechanism, 
we noticed, with either reporter mouse lines or quantitative PCR, 
that in the absence of Gfi1b, Gfi1 is significantly expressed, while 
its expression could not be detected in the presence of Gfi1b. The 
comparison of transcriptome from E8.5 KO/KO embryos to their 
heterozygous littermates identified changes in expression of genes 
implicated in cellular growth, proliferation and movement as well 

as hematopoietic system development. Furthermore, we recently 
derived embryonic stem cells from the KO/KO embryos and pre-
liminary in vitro experiments support the requirement for the GFI1 
and GFI1B transcription factors in hematopoietic development 
we established in vivo. In conclusion, our studies identify GFI1 and 
GFI1B as critical players in the transition between endothelial and 
hematopoietic cells associated with the down-regulation of the en-
dothelial genes and dissemination of blood precursors within the 
developing embryos. Our findings also suggest that GFI1B is more 
important at early stages of development than GFI1, repressing 
the expression of the latter in the cells. These new insights in the 
mechanisms of hematopoietic development should be instrumen-
tal in future generation of blood cells for cell replacement therapies 
as well as in our understanding of molecular abnormalities result-
ing in blood diseases.
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SMALL RNA SEQUENCING IDENTIFIES 
MICRORNAS INVOLVED IN THE DISTINCT 
BIOLOGICAL FEATURES OF HUMAN ENDOTHELIAL 
PROGENITOR CELLS FROM DIFFERENT ANATOMIC 
LOCATIONS
Wang, Hsei-Wei
Institute of Microbiology and Immunology, National Yang Ming University, 
Taipei, Taiwan

Endothelial progenitor cells (EPCs) play a fundamental role in post-
natal vascular repair, yet EPCs from different anatomic locations 
possess unique biological properties. The underlying mechanisms 
are unclear. Here we performed transcriptome analysis for EPCs 
isolated from 2 different sources: cord blood (CB) or adult periph-
eral blood (PB). EPCs from CB express abundant genes involved in 
cell cycle, hypoxia signalling and blood vessel development, cor-
relating with the phenotypes that CB-EPCs proliferate more rapidly, 
migrates faster, and form tubule structure more efficiently. Small 
RNA sequencing (smRNA-Seq) deciphered microRNAs (miRNA) pat-
terns in EPCs isolated from CB and PB: 54 miRNAs were enriched in 
CB-EPCs, while another 50 in PB-EPCs. Specifically, CB-EPCs express 
more angiogenic miRNAs such as miR-31, while PB-EPCs possess 
more tumor suppressive miRNAs. Knocking down miR-31 levels 
in CB-EPCs suppressed cell migration and microtubule forma-
tion. Novel, previous unannotated miRNAs were also found from 
smRNA-Seq. RNA-IP verified the association of novel miRNAs in 
Ago2-positive complexes, and functional assays assigned pro- or 
anti-angiogenic function to EPC novel miRNAs. Our results show 
the foundation for a more detailed understanding of EPCs and the 
roles of miRNAs in post-natal angiogenesis. Stimulating the expres-
sion of angiogenic microRNAs and genes in EPCs of low activity 
(such as those from patients with cardiovascular diseases) might 
allow the development of novel therapeutic strategies.
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COMPARATIVE STUDY OF HEMATOPOIETIC 
LINEAGE POTENTIAL OF IPS CELLS DERIVED FROM 
TWO MESODERMAL CELL LINEAGES
Moraghebi, Roksana1, Rönn, Roger1, Stolz, Claudia1, Guerrero, 
Patricia Chaves1, parker, Aaron2, Herbst, Andreas3, Larsson, Marcus3, 
Sitnicka, Ewa1, Verma, Inder2, Woods, Niels-Bjarne1

1Molecular Medicine and Gene Therapy, Lund University, Lund, Sweden, 
2Laboratory of Genetics, The Salk Institute, San Diego, CA, USA, 3Lund University 
Hospital, Lund, Sweden

Identifying the key regulatory genes that direct human ES/iPS cell 
differentiation to certain lineages is required before considering 
these cells for their potential clinical application. It has been pro-
posed that the cellular starting material used to generate novel iPS 
cell lines imparts an epigenetic memory which in turn influences 
the iPS lines’ potential to differentiate towards certain develop-
mental lineages. To determine novel key regulators that direct ES/
iPS cell differentiation to hematopoietic lineages, we decided to 
compare differentiation capacity of multiple iPS cell lines gener-
ated from two neonatal mesodermal tissue derived cell types. For 
this, we generated multiple iPS cell lines from umbilical cord blood 
derived endothelial cells and amniotic fluid derived mesenchymal 
stem cells, using an identical dedifferentiation system/protocol. 
Despite the similar germ layer origin of these iPS derived cell lines, 
these lines showed significant differences in blood generation ef-
ficiency and lineage specification capacity. From the 8 cord blood 
derived iPS cell lines we tested, the average efficiency of hema-
topoietic (CD45+) cell generation was 34.6+/-21.2% (range 9.8 
to 65.8%), of which 5.8+/- 4% were CD45+CD34+ hematopoietic 
progenitors. From the 9 mesenchymal stem cell derived iPS lines, 
the average efficiency of CD45+ hematopoietic cells was 14.2+/- 
9% (range 1.6 to 26.3%), of which 2.9+/- 1.9% were CD45+CD34+ 
hematopoietic progenitors. Note, using our standardized iPS-2-
Blood differentiation protocol the efficiency of blood differentia-
tion for individual iPS cell lines was highly reproducible. We further 
compared the iPS cell lines for their potential to differentiate 
into hematopoietic cells of the myeloid, erythroid, and lymphoid 
lineages. Both mesoderm lineage derived iPS cell lines showed 
myeloid lineage differentiation potential as evidenced by CFU assay 
for presence of macrophages and granulocytes. However, erythroid 
(BFU-E) potential was severely compromised in the cord blood 
derived iPS cell lines compared to amniotic fluid derived iPS cell 
lines. Preliminary studies also suggest a block in T cell development 
in the cord blood derived iPS cell lines at a specific stage (CD3, CD4 
double positive). Dually impaired erythropoiesis and lymphopoiesis 
in several diseases has previously been demonstrated to be due to 
a specific mitochondria dysfunction. We are currently investigating 
if the starting cell material used to generate the iPS cell lines can 
have residual effects on mitochondrial function, in the context of 
epigenetic memory, via gene expression, protein expression and 
epigenetic analyses. The comparative analysis of the iPS cell lines at 
both transcriptional and posttranslational level will likely provide 
novel insights into some of the important mechanisms in hemato-
poiesis. The close ontogenological relationship of the two meso-
derm derived cell types should facilitate the deconvolution of the 
molecular basis of the differences seen in differentiation potential.

Poster Board Number: F-1168

TRACKING THE EMERGENCE OF PRIMITIVE 
ERYTHROCYTES IN DIFFERENTIATING MOUSE 
EMBRYONIC STEM CELLS AND DURING 
MAMMALIAN EMBRYOGENESIS
Stefanska, Monika M .1, Kouskoff, Valerie2, Lacaud, Georges1

1Stem Cell Biology, Paterson Institute for Cancer Research, Manchester, United 
Kingdom, 2Stem Cell Haematopoiesis, Paterson Institute for Cancer Research, 
Manchester, United Kingdom

Primitive erythrocytes are the first blood cells to emerge during 
mammalian embryogenesis. They appear in the yolk sac, where 
blood islands consisting of both hematopoietic and endothelial 
cells develop around day 7.5 of gestation. Close proximity of both 
endothelial and hematopoietic lineages within blood islands has 
lead to the hypothesis that they arise from a common precursor - a 
mesodermal cell termed ‘hemangioblast’. The in vitro counterpart 
of the haemangioblast - the blast colony forming cell (BL-CFC) - 
was identified during embryonic stem (ES) cell differentiation. This 
progenitor cell gives rise, after 4 days of culture, to blast colonies 
with hematopoietic, endothelial and vascular smooth muscle po-
tential, thus, enabling us to study the process of differentiation of 
multiple lineages in vitro. Recently, both in vivo and in vitro studies 
have demonstrated that the hemangioblast generates hemato-
poietic cells via an intermediate stage - ‘hemogenic endothelium’, 
which represents a specialised endothelial cell population with 
hematopoietic potential. In order to track the emergence of primi-
tive erythrocytes we engineered by recombineering a Bacterial 
Artificial Chromosome (BAC) containing the eGFP gene driven by 
the embryonic globin βH1 promoter, specifically active in primitive 
erythrocytes. We then generated, with this BAC, a transgenic ES cell 
line, as well as the corresponding mouse line. When βH1-eGFP+ cell 
populations were isolated in vitro and in vivo, we found that they 
contained primitive erythroid progenitors, indicating that βH1 is 
expressed from the onset of commitment to the erythroid lineage. 
Time lapse imaging and FACS analyses indicated that cells express-
ing βH1-eGFP emerge around day 1.5 of blast colony development 
in vitro within a CD41+ cell population. Further analysis both in 
vivo and in vitro demonstrated that these primitive erythroid cells 
are initially generated from a progenitor cell population express-
ing TIE2, C-KIT and negative/positive for CD41, a phenotype of 
hemogenic endothelium cell population. The cell population that 
expresses TIE2, C-KIT, CD41 and βH1-eGFP gives rise to primitive 
erythroid colonies in vitro and has a potential to generate endo-
thelial tubes in in vitro cultures. In contrast, the corresponding 
βH1-eGFP negative cell population generates definitive hemato-
poietic colonies. These results indicate that primitive erythrocytes 
are generated from haemogenic endothelial cells and suggest that 
the βH1-eGFP+ cell population represents the earliest point of re-
striction to primitive hematopoietic fate. Gene expression analyses 
between the different hemogenic endothelium cell populations 
were performed. Identification of genes specifically expressed 
by distinct populations will help us to understand the molecular 
factors involved in the specification of primitive and definitive 
hematopoietic lineages from the hemangioblast.
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SENESCENCE OF ENDOTHELIAL PROGENITOR 
CELLS DURING EX-VIVO EXPANSION IS MEDIATED 
BY NFKB AND INFLAMMATORY CYTOKINES
Medina, Reinhold J ., O’Neill, Christina, O’Doherty, Michelle, Wilson, 
Sarah, Guduric-Fuchs, Jasenka, Stitt, Alan
Centre for Vision & Vascular Science, Queen’s University Belfast, Belfast, United 
Kingdom

The clinical value of Endothelial Progenitor Cells (EPCs) is under-
scored by their capacity to promote vascular repair of ischaemic 
tissues. One of the difficulties of EPC therapy is generating suf-
ficient numbers of cells; therefore ex vivo expansion methodologies 
are often used to amplify cell numbers. This study characterises 
EPC growth dynamics in culture conditions, ensuing senescence, 
and how this impacts on vasoreparative function. The term EPC 
describes a diverse range of different cell types. Therefore, we have 
focused on one EPC subtype, Outgrowth Endothelial Cells (OECs), 
which are widely accepted as a bona fide progenitor fully commit-
ted to the endothelial lineage. OECs were isolated from peripheral 
and umbilical cord blood following well-established protocols. 
OECs exhibited significant expansion capability ex vivo, although 
their proliferative capacity progressively declined with serial pas-
sages, eventually reaching a Hayflick limit of approximately 30 
and 60 population doublings for peripheral and umbilical cord 
blood-derived OECs, respectively. Growth curves and FACS analysis 
demonstrated a permanent cell cycle arrest in G1 associated with a 
significant decreased of BrdU uptake (p<0.01) at higher passages. 
These OECs displayed a significant increase of cytoplasmic volume 
linked to the expansion of mitochondrial and lysosomal mass in 
unison with increased beta-galactosidase activity (p<0.01) and sig-
nificant accumulation of gamma-H2AX foci (p<0.01). Furthermore, 
there was a significant decrease in telomerase activity coupled with 
telomere shortening, indicating a process of replicative senescence. 
Whole-genome transcriptome array identified 828 significantly 
over-expressed and 705 under-expressed transcripts when compar-
ing early passage (EP) versus senescent OECs. Further bioinformat-
ics analysis highlighted a compelling inflammatory component in 
senescent OECs. qRT-PCR validated microarray results by revealing 
a significant increase in gene expression levels of IL1A, IL1B, IL6, 
and IL8. Protein arrays confirmed that senescent OECs exhibited 
higher IL8, IL1B, and CCL2 protein levels, and concomitantly their 
secretome was highly enriched for IL6, IL8, CCL2, and CXCL1 when 
compared to EP-OECs. As NFkB plays an essential role in regulating 
inflammation, we tested whether blocking transcriptional activa-
tion affects OEC growth. Interestingly, when OECs were cultured in 
the presence of sulfasalazine (NFkB inhibitor), there was a signifi-
cant increase in OEC replicative capacity. Functional assays were 
used to compare EP-OECs with senescent counterparts. In vitro 
models indicated that senescent OECs had significantly impaired 
capacity to migrate and form tubes compared to EP controls 
(p<0.05). OECs are known to promote re-perfusion in murine 
ischaemic retinopathy and this model was used to evaluate the 
regenerative potential of senescent OECs in vivo. Senescent OECs 
demonstrated impaired capacity to integrate and re-vascularise 
ischaemic retina compared to EP-OECs. In conclusion, EPCs have 
limited replicative potential and become senescent after long term 
culture and these cells display impaired vasoreparative function in 
vitro and in vivo. The senescent phenotype is associated with the 
elaboration of pro-inflammatory cytokines under transcriptional 
control by NFkB. Therefore cell passage and a senescence pheno-
type are important factors to consider when harnessing EPCs for 
cytotherapy.

Poster Board Number: F-1170

IMPACT OF VASCULAR ENDOTHELIAL GROWTH 
FACTOR BOUND STENT ON CAPTURING 
ENDOTHELIAL PROGENITOR CELLS : EVIDENCE IN 
PORCINE CORONARY MODEL
Takabatake, Shu1, Tsubokawa, Toshinari1, Nakanishi, Chiaki1, 
Matsuda, Takehisa2, Yamagishi, Masakazu1

1Cardiovascular Medicine, Kanazawa University Graduate School of Medicine, 
Kanazawa, Japan, 2Genome Biotechnology Laboratory, Kanazawa Institute of 
Technology, Kanazawa, Japan

Background: Recently developed EPC capturing stent, on which 
surface is coated with anti CD34 antibody, appears to accelerate 
tissue formation but does not reduce intimal hyperplasia. Since 
CD34-positive cells to be captured contain various cell types such 
as smooth muscle progenitor cells beside EPCs, degree of selective 
capturing of EPCs must be not so high. On the other hand, VEGF 
receptor is exclusively expressed on endothelial lineage cells. In this 
study, VEGF-bound stent was newly devised aiming at highly selec-
tive capturing of EPCs, and in vivo performances in early period of 
stenting were evaluated in porcein coronary model in comparison 
with those of anti CD34 antibody-bound stents. Methods and 
Results: Metallic stent (diameter 2.5-3.5mm, length 8mm) were 
coated with vinyl alcohol copolymer, followed by activation of 
surface hydroxyl group and subsequent protein binding (VEGF-
bound stents n=39 and anti porcein CD34 antibody-bound stents 
n=33) were in-house prepared. At 2, 14 and 42 days after stenting, 
coronary arteries were harvested. At 2 day-stenting of VEGF-bound 
stent, a low population of KDR -positive cells adhered on stent 
struts were observed. At two weeks, stent struts were covered by 
newly regenerated tissues which were immune-fluorescently posi-
tive for CD34 and KDR. At 2-week, scanning electron microscopic 
images showed that uniform monolayerd tissue formed on struts is 
morphometrically resembled to native endothelium and exhibited 
continuous tissue appearance with native tissues. On the other 
hand, for anti CD34 antibody-bound stents, high population of 
adhered cells at 2-day stenting and non-uniform multilayered cell 
aggregates at 2 weeks stenting were observed, although endotheli-
al-like cell-based tissue was also formed here and there. Neointimal 
thicknesses at 2-week and 6-week stenting appeared to be low for 
both stents (67.9±27.3μm vs 79.8±25.2μm at 2 week, 203±77.2μm 
vs 218±26.9μm at 6 week). Conclusion: VEGF-bound stent provides 
highly selective capturing of EPC followed by accelerated endo-
thelial tissue formation compared with anti CD34 antibody-bound 
stents. Rapid, high quality and intact endothelium tissue formation 
provides beneficial therapeutic option for cardiovascular stenting.

Poster Board Number: F-1171

In vIvo HIERARCHY OF RESIDENT ENDOTHELIAL 
PROGENITOR CELLS INTEGRAL TO SKIN WOUND 
ANGIOGENESIS .
Seppanen, Elke, Rodero, Mathieu, Roy, Edwige, Fisk, Nicholas M., 
Khosrotehrani, Kiarash
Centre for Clinical Research, University of Queensland, Brisbane, Australia

Background: Although substantial progress has been made to 
further understanding the biology of endothelial progenitor cells 
(EPC), this field remains controversial. This arises from the lack of 
clarity in defining EPC. Often cells that promote angiogenesis, 
like myeloid and mesenchymal stem cells, have been labeled as 
EPC. Although recently developed culture assays have confirmed 
a proliferation and differentiation hierarchy of endothelial cells in 
vitro, it is not known whether this hierarchy exists in vivo at sites of 
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active angiogenesis. Moreover, the origin of the EPC participating 
in endogenous tissue vascularization is debated. Our initial objec-
tive was to establish a hierarchy of endothelial cells in vivo during 
wound-associated angiogenesis. A second aim was to determine 
whether these cells were originating from a distant site, such as 
the bone marrow, or whether they were locally derived. Methodol-
ogy: To track EPC in vivo, wounds, blood and bone marrow were 
collected from D1-7 and tissues were applied to a multi-parameter 
flow cytometry to exclude CD45+ cells and simultaneously 
track 3 markers often associated with EPC; CD34, VEGFR2 and 
CD31. Results: 3 distinct endothelial populations were identified 
in healing wounds according to different combinations of our 
markers. All were CD45lo or negative. Kinetics of these popula-
tions suggested a model of progenitor, transit amplifying and 
differentiated type of distribution. The progenitor (P) population 
(CD45loCD34+CD31negVEGFR2neg) remained constant in number 
during healing, suggesting self-renewal, but also gave rise to 2 dis-
tinct populations that expanded from D2 to D5; a transit-amplifying 
(TA) population, CD45loCD34+CD31loVEGFR2lo, and a terminally-
differentiated (D) population,  D45loCD34+CD31hiVEGFR2hi. 
This hierarchy of endothelial maturation was confirmed via, cell 
cycle analyses, immunohistochemistry and mathematical model-
ling. Applying this technique to a model of wound healing with 
defective angiogenesis we showed that diabetic ob/ob mice were 
EPC replete. However, the TA population was absent and the D 
population had markedly reduced VEGFR2 levels (p=0.01), implicat-
ing inhibition of endothelial maturation in their vascular defects 
and not an absence of progenitors. Study of GFP+ bone marrow 
chimeras demonstrated that these endothelial populations were lo-
cally derived. This was also confirmed by examining the kinetics of 
these 3 populations in the bone marrow and blood during wound 
healing. Conclusion: Our results identify a new hierarchy of EPC to 
mature endothelial cells in vivo. The maturation of EPC is absent in a 
pathological setting, and suggest a prominent role for skin resident 
EPC in wound angiogenesis.

Poster Board Number: F-1172

THE ROLE OF MESENCHYMAL STEM CELL-
CONDITIONED MEDIUM ON THE MIGRATION AND 
PROLIFERATION OF ENDOTHELIAL PROGENITOR 
CELLS
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Mesenchymal stem cells (MSCs) are multipotent stem cells, which 
have been regarded as potential cell sources for tissue replacement 
therapy. Although the ability of MSCs in restoring the damaged tis-
sue by directed differentiation to generate specific cell types is still 
controversial, their role as a source of pro-angiogenic and anti-in-
flammatory cytokines is well established. There are several reports 
showing the positive effects of MSC-derived cytokines in ameliorat-
ing the symptom of ischemic heart disease and cerebrovascular 
disease in animal models. Recently, endothelial progenitor cells 
(EPCs) have been identified as an important regulator of vascular 
homeostasis and the major contributor of postnatal neovascular-

ization. According to this, there might be an interaction between 
MSC-derived angiogenic cytokines and EPC function, which results 
in the neovascularization of ischemic tissues. In this study, the ef-
fect of cytokines secreted from postnatal tissue-derived MSCs on 
the proliferation, migration and invasion of EPCs were investigated 
and compared with those of bone marrow-derived MSCs using an 
in vitro model. The results showed that the conditioned medium 
from placenta-derived MSCs can promote the migration of cultured 
EPCs to about three times higher than other MSC sources. In ad-
dition, it appeared that some soluble factors secreted from bone 
marrow-derived MSCs can induce higher levels of EPC invasion 
compared with controls. In conclusion, this study demonstrated 
that the factors secreted by various MSCs might play different roles 
in the migration and invasion of EPCs. The factors involving in such 
process are currently being investigated.

Lung Cells
Poster Board Number: F-1174

RECAPITULATING THE HUMAN AIRWAY In vItro 
USING PNEUMACULTTM-ALI, A NOVEL MEDIUM 
FORMULATION FOR THE DIFFERENTIATION OF 
PRIMARY HUMAN BRONCHIAL EPITHELIAL CELLS 
AT THE AIR-LIQUID INTERFACE
Riedel, Michael J .1, Wadsworth, Samuel2, Leung, Clarus2, Eskander 
Afshari, Andrea1, Dorscheid, Delbert2, Thomas, Terry E.1, Eaves, Allen 
C.1, Louis, Sharon A.1
1STEMCELL Technologies, Inc., Vancouver, BC, Canada, 2Providence Heart + 
Lung Institute, St. Paul’s Hospital, UBC James Hogg Research Centre, Vancouver, 
BC, Canada

The human bronchial epithelium is a specialized structure designed 
to protect the lungs from noxious substances and perform a variety 
of immunomodulatory and secretory functions. Differentiation of 
primary human bronchial epithelial cells (HBECs) to a physiologi-
cally relevant mucociliated phenotype is achieved using air-liquid 
interface (ALI) culture methods with specialized media. Current ALI 
methods use semi-defined media formulations resulting in variable 
differentiation that often includes poor pseudo-stratification and 
minimal cilia or goblet cell formation. We have developed a robust, 
defined, serum-free medium, PneumaCult™-ALI, that consistently 
promotes the formation of pseudo-stratified, mucociliated cultures 
of HBECs. Primary HBECs from eight normal donors were obtained 
from commercial suppliers or the International Institute for the 
Advancement of Medicine (IIAM). Initial HBEC expansion was 
performed in a commercial medium (BEGM; Lonza). At p2 or p3, 
the medium was replaced with PneumaCult™-ALI for 16 h before 
cells were harvested and seeded onto collagen-coated porous 
culture inserts submerged in wells containing PneumaCultTM-
ALI or control differentiation medium (BEDM; Lonza). Cells were 
maintained in submerged culture for 3 - 7 days until confluent then 
differentiated at the ALI by removing the apical chamber medium 
and replacing the basal chamber media every 48 h. Barrier function 
of ALI cultures was measured weekly by trans-epithelial electrical 
resistance (TEER), and diffusion of FITC-labeled dextran (4 kDa) and 
horseradish peroxidase (HRP; 44 kDa). At 21 - 28 d post-ALI, cultures 
were either 1) fixed and cross-sections stained using hematoxylin 
and eosin to show general morphology and periodic acid-schiff 
(PAS) to demonstrate mucous production or 2) processed for 
Western blot analysis for expression of goblet and ciliated cell 
markers. Separate cultures were treated for 14 d with IL-13 to 
examine mucous hyperplasia. Cultures grown in PneumaCultTM-
ALI demonstrated stable TEER values for at least 24 weeks post-ALI 
induction (n=2). Only cells cultured in PneumaCultTM-ALI showed 
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polarized barrier function whereby diffusion of FITC-dextran or HRP 
was limited in the apical to basal direction compared to the basal 
to apical direction. Cultures grown in PneumaCult™-ALI showed 
improved pseudo-stratification and mucociliated differentia-
tion compared to control with increased expression of mucous 
(Muc5AC) and ciliated (cilia basal body) cell markers and the tight 
junction marker E-Cadherin (n=3-7). Treatment of PneumaCult™-ALI 
cultures with IL-13 resulted in mucous hyperplasia and increased 
Muc5AC expression. PneumaCultTM-ALI is a novel defined media 
formulation that provides consistent mucociliated differentiation of 
HBECs in ALI cultures resulting in morphological characteristics that 
are similar to that observed in the normal human airway. Further-
more, PneumaCult™-ALI cultures can elicit physiological responses 
to known stimuli, making our formulation a robust tool for in vitro 
lung epithelial cell research.

Poster Board Number: F-1175

INTERACTIONS OF ENDOTHELIAL CELLS WITH 
STEM AND PROGENITORS DRIVES CELL FATE AND 
ONCOGENESIS
Lee, Joo-Hyeon, Kim, Carla
Harvard Medical School/Children’s Hospital Boston, Boston, MA, USA

The adult mammalian lung is a complex, integrated system com-
prising numerous types of epithelial cells and surrounding stromal 
components. In the distal murine lung, Bronchioalveolar Stem Cells 
(BASCs) are an adult stem cell that responds to bronchiolar and 
alveolar cell injury and are hypothesized to give rise to adenocarci-
noma. Alveolar type 2 (AT2) cells have long been proposed to serve 
as progenitors for alveolar epithelium. Epithelial-stromal interac-
tions provide regulatory signals that maintain lung architecture 
and homeostasis. In lung cancer, such facilitate tumor progression. 
We hypothesized that functional interactions between stromal cells 
and stem/progenitor cells is critical for normal lung homeostasis, 
and for the production of tumors. By employing a matrigel-based 
3D culture system, we compared the ability of five different stromal 
cell types to support BASC and AT2 activity in vitro. Serial pas-
sages revealed that normal mouse lung endothelial cells (MLuECs) 
enhanced the self-renewal ability of BASCs. The efficiency of colony 
formation of BASCs with MLuEC was determined to be 7.2%, by 
7.6-fold greater than the one with lung fibroblasts (p=2.17E-5 and 
p=1.1E-4, respectively). BASCs gave rise to heterotypic colonies 
including that 18.3% of colonies look like bronchiolar structures 
containing cells positive for bronchiolar marker, CCSP, and 37.4% of 
colonies look like saccular/alveolar-like structures expressing alveo-
lar marker, SPC, in the presence of MLuECs (p<0.01), whereas AT2 
cells formed only alveolar-like structures. MLuECs facilitated BASCs 
to form bronchiolalveolar-like structures with 11.2% efficiency 
displaying branching morphogenesis (p<0.01). CCSP-positive bron-
chiolar cells were extended to generate alveolar clusters expressing 
SPC. Serial passages of a single colony of bronchiolalveolar-like 
structures showed characteristics of multipotent stem cells whose 
differentiation potential is dependent on the microenvironment. 
To examine multipotentiality of BASCs in vivo, we adapted the 3D 
matrigel assay to create an in vivo lung regeneration assay. Co-
injection of dissociated bronchioalveolar-like colonies with MLuECs 
and matrigel subcutaneously showed the formation of bronchiolar- 
and saccualr/alveolar-like structures containing cells positive for 
CCSP, SPC and both in subQ plug suggesting multipotent activity 
of BASCs that is supported by MLuECs in vivo. Our assays with 
BASCs and MLuECs are the first to reveal heterotypic colonies that 
recapitulate distal lung epithelial cell types providing evidence 
that BASCs serve as stem cells for distal bronchioles and alveoli. 
Based on the result that MLuECs regulate lung stem cell activity, 

we examined whether MLuECs support lung tumor cell growth. 
Kras-driven lung tumor cells do not grow when injected into nude 
mice subcutaneously, but could grow when injected into trachea of 
the lung, suggesting requirement of tumor microenvironments. Co-
injection of tumor cells with MLuECs revealed subcutaneous tumor 
cell growth indicating that endothelial cells support the activity of 
tumor cells as well as normal stem cells. Our studies define critical 
interactions between the stromal and stem/progenitor cells for 
lung homeostastis and cancer development.

Poster Board Number: F-1176

HUMAN LUNG STEM CELLS AND THEIR 
REGULATION BY P38α MAPK/MIR-17-92 
CROSSTALK
Oeztuerk-Winder, Feride, Guinot, Anna, Ruiz, Edgar J., Ventura, 
Juan J.
Wellcome Trust Centre for Stem Cell Research, Cambridge, United Kingdom

The existence and nature of human lung stem cells remains con-
troversial, despite potential implications for both lung homeostasis 
and tumorigenesis. Research is now focussing on the connection 
between stem cells and cancer. The stress-activated protein kinase 
p38α plays a central role in lung homeostasis, regulating self-re-
newal and differentiation of putative human lung stem/progenitor 
cells (HLSCs). Absence of p38α leads to increased and accelerated 
responses to oncogenes, inducing earlier and more aggressive lung 
tumorigenesis. We have isolated adult human lung cells, based on 
Lgr6/E-Cadherin expression, which culture indefinitely and can be 
considered as stem/progenitor precursors of alveolar epithelium. 
Optimised protocols enable in vitro differentiation and transforma-
tion of HLSCs, observing a matrix-directed lung cell specification in 
a variety of substrates (Matrigel, Fibronectin and Laminin). In vivo 
assays to investigate cellular differentiation and self-renewal poten-
tial under physiological conditions included murine kidney capsule 
implants, which provided conditions promoting tissue differentia-
tion. We showed that implanted HLSCs differentiate into various 
lung cell types in vivo and are morphologically similar to the lung, 
whilst also expressing lung tissue specific markers. The contribution 
of HLSCs to repair of both human lung explants in vitro and murine 
lung tissue in vivo was also shown following bleomycin-induced 
injury. Cytokine and growth factor release, that are central to tissue 
remodelling, has also been demonstrated. We have previously 
shown that p38α regulates homeostasis of mouse lung stem cells. 
We now show that stable p38 knockdown HLSCs have similar 
properties to p38α -/- mouse lung stem cells, with an increase in 
proliferation and defective differentiation. p38α loss alters lung 
tissue specific marker expression, which may relate to a defec-
tive response to the different matrix proteins used. HLSCs lacking 
p38α showed upregulated expression of the miR-17-92 microRNA 
cluster. The miR-17-92 cluster has been shown to have an opposite 
role to p38α, acting as a suppressor of lung differentiation while 
promoting lung cell proliferation. The role of miR-17-92 microRNAs 
in p38α-dependent regulation of lung homeostasis and the effect 
of microRNA-deregulation on p38α activity in HLSC homeostasis 
as well as in lung cancer were investigated. HLSC homeostasis was 
shown to be dependent on the balance between p38α and miR-17-
92 cluster signalling. A model in which miR-17-92 expression may 
be repressed by p53 is proposed. p53 can be activated via serine 20 
phosphorylation by the p38α mediator kinase, MAPKAPK2, repress-
ing the miR-17-92 promoter and transcription. Predicted targets of 
miR-17-92 include the lung differentiation transcription factors c/
EBPα and Gata-6, and we demonstrated their direct regulation by 
miR-17-92 in HLSCs. Downregulation of those factors correlated 
with the loss of some lung tissue specific markers and upregulation 



ISSCR 10th Annual Meeting www.isscr.org/2012

62

Detailed Program and Abstracts — Friday, June 15
of stemness markers, together with misexpression of integrins. This 
work showed the role of the p38α pathway in the differentiation 
and self-renewal of newly characterised HLSCs and the balance 
between p38α and miR-17-92 signals. Defects in this control may 
result in disease (e.g. cancer) or defective regeneration (e.g. lung 
fibrosis). We have found new markers to detect and isolate human 
lung stem cells, providing a new step forward in the search for 
potential cell regenerative therapies.

Poster Board Number: F-1177

THE STUDY OF ALVEOLAR CELLULAR LINEARAGE 
DIFFERENTIATION INTO TYPE-I PNEUMOCYTES In 
vItro
Huang, Yung Kang1, Peng, Chien-Chung2, Gu, Sing-Yi3, Chen, Hung 
Kuan1, Chen, Ying-Hua2, Patra, Bishnubrata4, Tung, Yi-Chung2, Ling, 
Thai-Yen1

1Institute of Pharmacology, Taipei, Taiwan, 2Research Center for Applied 
Sciences, Academia Sinica, Taipei, Taiwan, 3Institute of Toxicology, Taipei, 
Taiwan, 4Instittute of Biophotonics, National Yang-Ming University; Research 
Center for Applied Sciences, Academia Sinica, Taipei, Taiwan

The lung is the essential respiration organ in all air-breathing 
animals. The major part of lung structure is gas-exchanging air-
space (alveolar sacs). The alveolar sacs consist of many functional 
gas-exchanging units, named alveoli. There are approximately 300 
million alveoli in adult lung. The type-I and type-II pneumocytes 
contribute to the maintenance of the epithelial layer for alveoli 
formation. Type-I pneumocytes are large, thin cells stretched across 
a large surface area, and cover a majority of the alveolar surface 
area (>95%), and are responsible for gas exchange. However, the 
knowledge about Type-I pneumocyte was quite rare because 
the difficulty of purification of the Type-I pneumocyte in past, as 
well as, the main function of Type-I pneumocyte: blood-air barrier 
for oxygen transportation was also quite hard to study. Recently, 
Aqp-5, Caveolin-1 and T1α had been reported as surface markers 
to identify Type-I pneumocytes, respectively. In our study, we have 
developed a novel system that capable to isolate and culture lung 
stem/progenitor cells which could express pluripotency-associated 
transcription factors, NANOG, OCT4 and SOX2; and the cells 
have the ability to undergo terminal differentiation into Aqp-5+/
Caveolin-1+/ T1α+-Type-I pneumocytes in induction condition, 
which were examined by RT-PCR and immunofluoresce labeling. 
In time-lapse photography, the cells also showed morphologi-
cal change from cuboid shape into large flatten squamous Type-I 
pneumocytes within diameter lager than 100 μm. By using micro-
fluidic device, the biological function of Type-I pneumocytes has 
been investigated. In the device, the Type-I pneumocyte showed 
better ability of oxygen transportation/permeability than A549 and 
NIH-3T3. This data indicates that the Type I pneumocytes have not 
only expressed cellular specific markers for Type I pneumocytes, 
but presented the real gas-exchanging function within it. In our 
knowledge, this is the first in vitro model capable of demonstrating 
alveolar differentiation lineage, and the cells can be a new platform 
to investigate the function of Type-I pneumocyte and the detailed 
mechanism of oxygen transportation in alveoli.

Poster Board Number: F-1178

GENERATION OF INDUCED PLURIPOTENT 
STEM CELLS FROM PATIENTS WITH IDIOPATHIC 
PULMONARY FIBROSIS
Sivalingam, Daniel1, Karumbayaran, Saravan2, Jaroszewicz, Artur2, 
Zack, Jerome2, Galic, Zoran2, Clark, Amander2, Pyle, April2, Lowry, 
WIlliam2, Belperio, John2, Lynch, Joseph2, Pellegrini, Matteo2, 
Malone, Cindy3, Gomperts, Brigitte4

1CSUN/UCLA, Northridge, CA, USA, 2UCLA, Westwood, CA, USA, 3CSUN, 
Northridge, CA, USA, 4UCLA, Northridge, CA, USA

Idiopathic pulmonary fibrosis (IPF) is a debilitating disease that is 
characterized by chronic, progressive, irreversible fibrosis of the 
lung interstitium. There is no treatment for this devastating disease 
except lung transplantation. The etiology of IPF is unknown and as 
it is usually a disease of older age, it is likely the result of a complex 
interplay of genes and environment. The bleomycin rodent model 
that is used to study IPF results in fibrosis that resolves after a few 
weeks, and the field is therefore lacking a relevant model of IPF. 
Induced pluripotent stem cells (iPSC) have been used to model 
other complex diseases including Alzheimer’s disease, Lou Gehrig’s 
disease, Rett Syndrome, and Duchenne Muscular Dystrophy, where 
genes and environment play a role in disease pathogenesis. But 
iPSC have not yet been used to model IPF. We therefore sought to 
create a human model of IPF and better understand reprogram-
ming of fibroblasts from fibrotic as compared to normal lungs. We 
generated iPSC lines that were reprogrammed from IPF and healthy 
lung fibroblasts under good manufacturing practices (GMP) condi-
tions. Biopsy samples from the skin and lungs of IPF patients were 
obtained at the time of lung transplantation. These, along with 
healthy donor lung fibroblast controls from the lung transplant do-
nor, were then used to generate iPSC lines. To create the iPSC lines, 
we used the human STEMCCA lentiviral cassette containing four 
transcription factors; OCT4, SOX2, cMYC, and KLF4, to reprogram 
the fibroblasts. We confirmed pluripotency of the iPSC lines by tera-
toma formation as well as by immunofluorescence for pluripotency 
markers: OCT4, SOX2, TRA1-81, and NANOG. In addition, all iPSC 
lines had a normal karyotype. We performed RNA-seq and BS-seq 
to examine the transcriptome and methylome of the fibroblasts 
from IPF lungs, healthy lungs and the iPSCs generated from them 
in order to more fully understand the similarities and differences 
between the diseased and healthy fibroblasts. Preliminary RNA-seq 
analysis of the iPSC lines showed an upregulation of pluripotency 
genes and a downregulation of genes associated with fibroblast 
differentiation, further confirming that the reprogramming process 
was successful. The RNA-seq data also showed an upregulation of 
genes associated with DNA repair, aging and senescence in the 
diseased fibroblasts that was also present in their derived iPSC. In 
order to understand more about IPF and its multifactorial etiology, 
we are also using the iPS cells to model the disease and understand 
the process leading to fibrosis. Our work has shown that it is pos-
sible to generate iPS cells out of lung fibroblasts from patients with 
idiopathic pulmonary fibrosis and will likely provide new insights 
into the pathogenesis of the disease that could lead to novel thera-
peutic strategies.
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Epidermal Cells
Poster Board Number: F-2001

DYNAMICS OF CULTURED HUMAN EPIDERMAL 
KERATINOCYTE STEM CELLS
Nanba, Daisuke1, Toki, Fujio1, Higashiyama, Shigeki1, Barrandon, 
Yann2

1Ehime University, Ehime, Japan, 2Ecole Polytechnique Fédérale de Lausanne, 
Lausane, Switzerland

Cultured human epidermal keratinocyte stem cells (holoclones)
progressively lose their proliferative capacity during serial cultiva-
tion to become cells with restricted growth capacity (paraclones), 
a phenomenon termed clonal conversion. Clonal conversion is 
irreversible under normal conditions and will ultimately lead to the 
termination of the culture. Clonal conversion is accelerated by sub-
optimal culture conditions, serail cultivation and aging. The main-
tenance of keratinocyte stem cells in suitable culture conditions 
is indispensable for successful transplantation, and yet behaviors 
of cultured keratinocyte stem cells have been poorly elucidated. 
In this study, we analyzed the dynamics of keratinocytes with dif-
ferent growth potentials. Holoclones and paraclones significantly 
differed in their immediate response to EGF that induced a rapid 
expansion of colony size in holoclone-derived colonies whereas it 
induced a significant reduction in colony size in paraclone-derived 
colonies. The distinct response to EGF was due to the difference in 
the organization of their actin filaments between holoclones and 
paraclones. We also found the difference in spontaneous migra-
tion of keratinocytes between holoclone- and paraclone-derived 
colonies. These results indicate that cultured keratinocytes act 
differently depending on their growth capacity, suggesting that 
keratinocyte stem cells can be identified with microscopic observa-
tion in culture.

Poster Board Number: F-2002

TOWARDS HES CELL-BASED THERAPY FOR SKIN 
REGENERATION
Petrova, Anastasia
Department of Medical and Molecular Genetics, King’s College London, London, 
United Kingdom

The epidermis is a highly specialized epithelium that has evolved 
to provide a stable environmental barrier to prevent dehydration, 
resist mechanical and chemical stress and participate in immune 
responses. However, despite its remarkable stability, epidermis is 
amongst the most dynamic tissues in human body, which allows 
for continuous tissue regeneration. This function is supported by 
epidermal stem cells, which are responsible for constantly renew-
ing the epidermis and generating the skin barrier. However, skin 
regeneration can be severely compromised in degenerative skin 
conditions such as Epidermolysis Bullosa (EB). EB is a group of blis-
tering skin disorders resulting from mutations in one of 14 different 
genes encoding protein components of the cutaneous basement 
membrane zone (BMZ). These mutations affect the organization of 
BMZ, causing the epidermis to separate from the dermis. Constant 
blistering is likely to deplete the pool of epidermal stem cells, there-
fore the ideal cell therapy would have to be aimed at replenishing 
the endogenous stem cell pool. The overall goal of this work has 
been to utilise human embryonic stem cells (hESCs) for the even-
tual derivation of epidermal cells with a significant proliferation po-
tential that can potentially be used for cell-based therapy for EB. It 
was hypothesized that by mimicking the natural microenvironment 
under which epidermal stem cells are developed and maintained 
in vivo, human embryonic stem cells can be successfully directed 

to epidermal cell fate. To achieve this goal organotypic techniques 
utilizing de-epidermized dermis (DED) were employed. Short 
stretches and cysts resembling stratified squamous epithelia were 
detected in DEDs. These structures stained positively for Keratin 14 
protein expression and were surrounded types IV and VII collagen 
deposited by hESCs. However neither continuous epithelial layer 
nor discrete basement membrane was observed, suggesting that 
the stimuli provided were insufficient for a complete epithelia 
formation from hESCs. Therefore, we hypothesized that by pre-
differentiating hESCs into primitive epidermal cell lineages in vitro 
prior to seeding onto DEDs, the efficiency of epithelial formation 
could be significantly improved. Consequently, various differentia-
tion techniques have been devised and investigated. The most 
successful approach relied on native de-cellularized extracellular 
matrix produced by normal human dermal fibroblasts (HDF-ECM) 
as a substrate for differentiation. The putative epidermal precursors 
have been characterized for the expression of epidermal stem cell 
markers by immunofluorescence, quantitave PCR and flow cytom-
etry. The proliferative and clonogenic potential was also evalu-
ated by the means of several assays. Large epithelial-like sheets 
positive for Keratin 14 and p63 transcription factor expression were 
observed. On subculture these cells retained their morphological 
and immunocytochemical characteristics for up to 5 passages and 
could be successfully cryo-preserved and recovered. The results 
suggest that HDF-ECM can successfully encourage differentia-
tion of hESCs towards highly proliferative keratinocyte precursors 
(pKPCs) by mimicking the natural environment of epidermal cells, 
i.e. basement membrane of human skin.

Poster Board Number: F-2003

HAIR INDUCTION BY TRANSPLANTATION OF 
HUMAN FOLLICULAR CELLS , DERMAL PAPILLA 
OR THEIR COMBINATION IN NUDE MICE
Nilforoush Zadeh, M A.1, Jaffary, F2, Mohammadi, Parvaneh3, 
Keshtmand, G , Aghdami, N3

1Dept of Skin Diseases and Leprosy, Tehran University of Medical Science, 
Tehran, Iran, Islamic Republic of, 2Skin Diseases and Leishmaniasis Research 
Center, Isfahan University of Medical Sciences, Isfahan, Iran, Islamic Republic 
of, 3Dept of Regenerative Medicine, Royan Institute for Stem Cell Biology and 
Technology, Tehran, Iran, Islamic Republic of

Human diseases cause to miss organ function so we need to 
replace lost or injured organ by regrowth of a new organ or tissue. 
Stem cell research provides the promise of developing treatment 
for debilitating diseases. Skin is an excellent and first organ in 
which stem cells have used to replace damaged epidermis on burn 
patients successfully. Now skin biologists have begun to profit skin 
stem cells in other skin diseases. One of the most important skin 
diseases that many of patients repine about it is hair loss (alopecia). 
The request for drugs that alter hair growth and appearance has led 
to a multibillion-dollar industry, yet few drugs that are effective for 
these purposes are available. Although several study has suggested 
using dissociated hair precursor cells to have de novo formation of 
hair follicles in vivo but no research existed that show potential of 
adult human dermal papilla and bulge stem cell(hair follicle cells) 
to create new hair. This study aimed to identify efficient, minimally 
invasive and economical follicular cells transplantation Procedure 
for use in clinical settings. Toward this end two types of human 
follicle cells directly isolated were cultured for up to 4 weeks then 
the expression of bulge stem cell marker (CD200,CD29,CD34)and 
dermal papilla marker Integrin α9 were tested by flowcytometry. 
To determine which of them- bulge cells (B) , dermal papilla(DP) 
or their combination- are necessary for production hair, labeled 
cells(dermal papilla with PKH26=RED and PKH26=GREEN) were 
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transplanted into Nude Balb/c mice(4-6 weeks of age),and hair 
follicle regeneration was evaluated histologically.Total hair created, 
quality of hairs and hairs survival time was recorded every week. 
Isolated bulge cells showed high level of CD200 expression and low 
level of CD29 and CD 24 expression and DP cells showed high level 
of Integrin α9. After 4 weeks of injection in control group (media) 
30 hair follicles surrounded by sebaceous glands without matura-
tion towards terminal hair and shaft was observed however in DP 
group 102 hair follicles in average were detected in consequence 
maturation stages and most of them containing hair shaft. In DP+B 
group thousands hair follicles in average were determined most 
of hair follicle in early anagen phase. These hairs remained until 10 
week in all of groups after injection. In addition to the transplanted 
PKH (green and red )-labelled cells were detected in all labeled 
groups. Experiments in B group are going. In conclusion our 
these results suggest that direct contact of epithelial and dermal 
components is efficient to produce numerous hairs. Another major 
advantage of this method is developing a simplified procedure that 
can be useful to test the ability of candidate cells to produce hair.

Poster Board Number: F-2004

MODULATION OF EPITHELIAL PROGENITORS BY 
VIRAL ONCOGENES
Michael, Stella, Strati, Katerina
Department of Biological Sciences, University of Cyprus, Nicosia, Cyprus

Human papillomaviruses (HPVs) are clinically important viruses, 
which ubiquitously infect stratified epithelia of humans. Notably, 
infection with high-risk HPVs can lead to malignancy including cer-
vical cancers. Cervical cancers arise frequently from the transition 
zone, the niche for cervical progenitors. The main viral oncogenes 
E6 and E7 have been shown to play essential roles both in the viral 
life cycle as well as the development and maintenance of cancer, 
but their specific effects on the progenitors of the tissue are not 
known. However, both E6 and E7 have been shown to impinge on 
cellular factors critical for stem/progenitor behavior. Using mouse 
models that target expression of the viral oncogenes to the basal 
layer of statified squamous epithelia we evaluate the effect of viral 
oncogene expression on progenitor cell homeostasis. Results from 
this study will enrich our understanding of the modulation of pro-
genitor compartments by infectious agents, and the role of such 
effects in ensuing pathology.

Poster Board Number: F-2005

STABILIZATION OF FIBROBLAST GROWTH 
FACTOR-1 IMPROVED RADIATION-INDUCED HAIR 
FOLLICLE DYSTROPHY WITH THE MAINTENANCE 
OF HAIR FOLLICLE STEM CELLS .
Nakayama, Fumiaki1, Umeda, Sachiko1, Yasuda, Takeshi2, 
Motomura, Kaori3, Imamura, Toru3, Imai, Takashi1

1Advanced Radiation Biology Research Program, National Institute of 
Radiological Sciences, Chiba, Japan, 2Department of Radiation Emergency 
Medicine, National Institute of Radiological Sciences, Chiba, Japan, 3Signaling 
Molecules Research Group, Biomedical Research Institute, National Institute of 
Advanced Industrial Science and Technology, Tsukuba, Japan

Radiation-induced hair loss is a clinically important topic because 
it influences the patients negatively to decide to choose radiation 
therapy. Several fibroblast growth factors (FGFs) have been found 
to be able to protect against radiation damage. In particular, FGF1 
is able to activate all of the known tyrosine kinase FGFR subtypes 
and is responsible for many biological effects, so that the wide 
spectrum of FGF1 activity was expected to be advantageous to 
treat radiation injuries. However, FGF1 has poor thermal stabil-

ity and a relatively short half-life in vivo; therefore, the structural 
instability of FGF1 limits its potential for practical use. Hence, an 
FGF1 triple mutant Q40P/S47I/H93G was created as the most stable 
and active FGF1. Q40P/S47I/H93G had the same receptor specific-
ity as wild-type FGF1 and the in vitro mitogenic activity of Q40P/
S47I/H93G in the absence of heparin was at least 10 times stronger 
than wild-type FGF1. In addition, Q40P/S47I/H93G had the potent 
protective effects against radiation-induced intestinal damage and 
prolonged mouse survival after total body irradiation (TBI) because 
of the repair of intestinal damage. To evaluate its effects against 
radiation-induced hair follicle damage, a portion of the dorsal skin, 
harboring uniform telogen phase hair follicles, was depilated from 
7-week-old male BALB/c mice to induce the anagen phase of the 
hair growth cycle. Then, these mice received TBI with gamma-rays 
6 days after depilation to induce hair follicle dystrophy. Under 
these conditions, hair could grow after irradiation at 4 Gy, but hair 
growth was extremely delayed at 6 Gy, and K15 positive stem cells 
decreased in anagen hair follicles in a radiation dose-dependent 
manner. When Q40P/S47I/H93G or wild-type FGF1 in the absence 
of heparin was administered intraperitoneally 24 h before irradia-
tion, Q40P/S47I/H93G treatment significantly decreased TUNEL-
positive cells in hair bulbs 24 h after TBI at 12 Gy compared with 
wild-type FGF1. Treatment with Q40P/S47I/H93G noticeably de-
creased the appearance of activated caspase 3-positive cells in hair 
bulbs in a dose-dependent manner 8 h after irradiation, but not 
with wild-type FGF1. In addition, Q40P/S47I/H93G enhanced BrdU 
incorporation in hair bulbs after irradiation. Q40P/S47I/H93G main-
tains the number of K15 positive stem cells in the bulge regions of 
hair follicles 3 days after TBI at 4 Gy, although wild-type FGF1 could 
not prevent the decrease of K15 positive stem cells. Moreover, K15 
positive cells increased in the lower outer sheath after Q40P/S47I/
H93G treatment. These findings suggest that the structural stability 
of FGF1 can increase the capability for self-renewal of stem cells, 
resulting in the maintenance of stem cells in their differentiation. 
Therefore, Q40P/S47I/H93G may be a candidate for the treatment 
or prevention of hair loss after radiation therapy.

Poster Board Number: F-2006

WNT/BETA-CATENIN SIGNALING REGULATES 
MELANOCYTE STEM CELL DIFEFRENTIATION IN 
UVB-INDUCED EPIDERMAL PIGMENTATION .
Yamada, Takaaki1, Hasegawa, Seiji1, Inoue, Yuu1, Date, Yasushi1, 
Mizutani, Hiroshi1, Yamamoto, Naoki2, Nakata, Satoru1, Matsunaga, 
Kayoko3, Akamatsu, Hirohiko4

1Research Laboratories, Nippon Menard Cosmetic Co., Ltd., Nagoya, Japan, 
2Laboratory of Molecular Biology & Histochemistry, Fujita Health University 
Joint Research Laboratory, Toyoake, Japan, 3Department of Dermatology, Fujita 
Health University School of Medicine, Toyoake, Japan, 4Department of Applied 
Cell and Regenerative Medicine, Fujita Health University School of Medicine, 
Toyoake, Japan

[Background and Purpose] Melanin produced by melanocytes is 
responsible for skin and hair pigmentation. Recent studies have 
demonstrated that melanocyte stem cells, the origin of melano-
cytes, locate in the bulge area of hair follicles. It is reported that me-
lanocytes in hair bulbs are supplied being synchronized with hair 
growth cycles from melanocyte stem cells. However, the relation-
ship between epidermal melanocytes and melanocyte stem cells 
is not yet clearly understood. In our study, we specifically analyzed 
the change in melanocyte stem cell behavior caused by UV-B irra-
diation and the role of Wnt/β-catenin signaling in order to elucidate 
the mechanism of the differentiation of melanocyte stem cells into 
epidermal melanocytes. [Results and Discussion] UVB light (100 
mJ/cm2, 3 times/week, four weeks) was irradiated on the back of 
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F1 mice of HR x De mice (melanin-containing hairless, 7-week old, 
male). Tyrosinase-related protein 1 (Tyrp1)-positive melanocytes 
appeared transiently in hair follicles three days after the initial 
irradiation. Seven days after the initial irradiation, Tyrp1-positive 
melanocytes were increased in the epidermis. 14 days after the ini-
tial irradiation, skin pigmentation became macroscopically visible. 
Concurrently, significant acceleration of expression of Wnt7a and 
an increase in the number of nuclear β-catenin-positive cells in hair 
follicles were noted. When IWR-1 (inhibitor of Wnt/β-catenin signal) 
or siRNA for Wnt7a were administered to the mice, the increase in 
Tyrp1-positive melanocytes, which was caused by UVB irradiation, 
was suppressed. These findings suggested that melanocyte stem 
cells differentiated in hair follicles and migrated into epidermis in 
response to Wnt/β-catenin signaling induced by UVB irradiation. 
In the analysis of time-dependent change in skin pigmentation, 
although the skin pigmentation once disappeared four weeks 
after the completion of irradiation, solar lentigo-like pigment spots 
were noted 12 to 32 weeks after the completion of irradiation. 
At the same time, an increase in Tyrp1-positive melanocytes and 
changes in Wnt/β-catenin signaling-related gene expression were 
observed. These result suggested that an abnormal regulaiton of 
Wnt/β-catenin signaling due to UV-B irradiation may be associated 
with development of solar lentigines. Based on the above results, 
it was considered that the differentiation of melanocyte stem cells 
into epidermal melanocytes is closely related with Wnt/β-catenin 
signaling. And various kinds of pigment disorders including solar 
lentigines are caused by the abnormal regulation of the signaling. 
We will conduct further investigations on the mechanism of the dif-
ferentiation of melanocyte stem cells into epidermal stem cells.

Poster Board Number: F-2007

PARACRINE TGF-β SIGNALING 
COUNTERBALANCES BMP-MEDIATED 
REPRESSION IN MOUSE HAIR FOLLICLE STEM 
CELL ACTIVATION
Oshimori, Naoki, Fuchs, Elaine
Laboratory of Mammalian Cell Biology and Development, The Rockefeller 
University/HHMI, New York, NY, USA

Regeneration of adult tissue relies on the activation of quiescent 
stem cells (SCs) regulated through multiple signals, which either 
stimulate or inhibit SC proliferation. Hair follicles (HFs) in mouse 
skin offer a unique opportunity to explore this process. Throughout 
adult life, they undergo dynamic, synchronized cycles of degenera-
tion, resting, and regeneration phases and produce one hair in each 
cycle. In the HF, the SCs locate within the specialized microenviron-
ment, or bulge niche, which is composed of epithelial SCs in the 
bulge and secondary hair germ, and underlying mesenchymal 
cells called dermal papilla (DP), as well as melanocytes, smooth 
muscle fibers, sensory neurons, and adipocytes. During resting 
phase, which can last for months, BMP2/4/6 and FGF18 signaling, 
both extrinsic and intrinsic maintain SC quiescence mainly by CDK4 
repression through Nfatc1. HF regeneration begins when com-
munication between quiescent SCs and underlying DP generates 
sufficient activating cues to overcome BMPs/FGF18 repressive 
signals in the niche, which results first in the proliferation of more 
closely situated SCs in hair germ and subsequently the more 
distant SCs in the bulge. Wnts, BMP inhibitory factors, and FGF7/10 
are known as activating cues resulting from DP-SCs crosstalk. 
It is likely that the combination of growth factors and crosstalk 
among the intracellular signaling pathways defines SC behaviors. 
However, exactly how the transition from quiescent to active state 
comes about remains unclear as do the downstream events that 
drive SCs into a tissue regenerative state. TGF-β signaling induces 

Smad2/3-mediated gene expressions and functions in tissue 
morphogenesis, homeostasis, and cancer formation by regulating 
diverse biological processes including proliferation, differentia-
tion, and extracellular matrix production. Interestingly, although 
TGF-β is a growth inhibitor for most epithelial cells, it has multiple 
and often opposing effects depending on the tissue and the type 
of cells. Here we uncovered a hitherto unrecognized paracrine DP 
transmitter, TGF-β2, which activates transient Smad2/3 signaling in 
HFSCs at the transition from quiescent to tissue regenerative state. 
This signaling is critical: HFSCs that cannot sense TGF-β exhibit 
significant delays in HF regeneration, whereas exogenous TGF-β2 
sitmulates HFSCs in vivo and in vitro. By engineering TGF-β- and 
BMP-reporter mice, we showed that TGF-β2 signaling antagonizes 
repressive BMP signaling in HFSCs. TGF-β and BMP pathways utilize 
a common transcription factor Smad4, however, BMP repression by 
TGF-β in HFSCs was not through competition for limiting Smad4-
coactivator. Rather, our microarray, molecular, and genetic studies 
unveiled Tmeff1 as a direct TGF-β2/Smad2/3 target gene, expressed 
by activated HFSCs and physiologically relevant in restricting and 
lowering BMP threshold in the niche. Furthermore, HF regeneration 
in epidermis-specific in vivo knockdown mice underscored that 
Tmeff1 is a mediator of SC activation at the transition from quies-
cent to regeneration phase. Our study also demonstrated that even 
in the same epidermal cells, responses to TGF-β are different in HF-
SCs and keratinocytes. As an underlying mechanism, inherent BMP 
signaling in HFSCs was required for the TGF-β’s antagonizing effect. 
Connecting BMP activity to an SC’s response to TGF-βs may explain 
why these signaling factors wield such diverse cellular effects.

Poster Board Number: F-2008

USING AN INDUCIBLE TET-ON ANIMAL MODEL TO 
STUDY THE RESPONSES OF MOUSE STEM CELL 
SUBPOPULATIONS IN HAIR FOLLICLES TO TGF-
BETA SIGNALING
Lin, Hsien-Yi1, Kaartinen, Vesa2, Yang, Liang-Tung1

1Institute of Cellular and System Medicine, National Health Research Institutes, 
Zhunan, Taiwan, 2Department of Biologic and Materials Sciences, University of 
Michigan, Ann Arbor, MI, USA

Epidermal stem cells residing in different locations in the skin con-
tinuously self-renew and differentiate into distinct cell lineages to 
maintain skin homeostasis during postnatal life. Murine epidermal 
stem cells located at the bulge/secondary hair germ region are 
responsible for replenish the hair lineage, while the stem cells at 
the junction between the infundibulum and hair follicle (isthmus) 
fuel into interfollicular epidermis (IFE) and sebaceous glands (SG). 
TGF-β signaling transduced from ligands (TGF-β1-3) binding to 
type II (Tgfbr2) and type I (Alk5) receptors, which induces phos-
phorylation of Smad2/3, complexes with Smad4, and translocates 
into the nucleus to activate downstream target genes. In vitro cell 
culture and In vivo animal studies have implicated TGF-β signal-
ing in the maintenance of epideramal and hair cycle homeostais. 
Mice with epithelial-specific deletion of Tgfbr2 and Alk5 die of cleft 
palate, thus dampened studies to assess the role of TGF-β recep-
tors in postnatal hair cycle and skin homeostasis. To circumvent 
the perinatal lethality due to TGF-β receptor loss, we employed 
an animal model in which Cre/LoxP system and rtTA/TRE system 
were combined to allow inducible and reversible attenuation of 
TGF-β signaling. We have previously developed a Tgfb3-Cre mouse 
line which induces gene recombination in hair follicle lineages 
and suprabasal layer of the epidermis, and we further applied this 
mouse line in triple-transgenic animals (TTG) carrying additional 
two transgenes Rosa-rtTA-IRES-EGFP and tetO-dominant nega-
tive Tgfbr2 (dnTbr2). TTG animals administered with doxycycline 
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displayed robust expression of dnTbr2 and inhibition of Smad2/3 
phosphorylation in Tgfb3-Cre-expressing cell lineages. Using this 
animal model, we have analyzed the role of TGF-β signaling in 
distinct phases of the hair cycle. Transient abrogation of TGF-β 
signaling does not prevent catagen progression; however, it 
induces a blockade in anagen re-entry and an incomplete hair shaft 
development as well as results in aberrant epidermis and sebocyte 
lineage differentiation of isthmus stem cells. Moreover, ablation of 
TGF-β signaling also leads to an increase of apoptotic cells in the 
secondary hair germ and bulb matrix cells, and blocking of TGF-β 
signaling in the HF stem cells abolishes their colony-growing ability 
in in vitro colony forming assays. These data strongly suggest that 
TGF-β signaling plays an important role in regulating the activity of 
distinct epithelial stem cell populations.

Cardiac Cells
Poster Board Number: F-2009

NEW METHOD FOR CONTROLLING SIZE 
OF HUMAN CARDIOSPHERE AND ITS 
CARDIOVASCULAR DIFFERENTIATION 
POTENTIALS
Lee, Ho-Jae, Cho, Hyun-Jai, Yang, Han-Mo, Lee, Sahmin, Kim, 
Ju-Young, Kang, Jeehoon, Hwang, In-Chang, Chung, Yeon-Ju, Lee, 
Hae-Young, Park, Young-Bae, Kim, Hyo-Soo
Seoul National Univ. Hospital, Seoul, Korea, Republic of

Background: Cardiospheres are a promising cell source to prevent 
MI. However, cardiospheres are known to have some limitations 
in terms of controlling sizes, maintaining multipotency for cell 
transplantation so far, because of its formation in irregular sizes. 
Excluding large clusters of cardiospheres before cell transplanta-
tion leads smaller number of disaggregated single cells from 
spheres or demands laborious experimental steps to dissociate into 
smaller sizes.Here, we investigated a new method that enhances 
their potency, enriches cardiospheres and controls sphere sizes 
for transplantation. Methods and Results: We used secondary 
cardiosphere to control sizes by applying 4 different materials for 
experiments; poly-D-lysin, petri dish, hanging drop method and 
using AggreWell™ plate. The mRNA expression of Oct4 was higher 
when cardiospheres are formed in an AggreWell™ plate than plated 
on poly-D-lysin coated dishes (2.191 folds) or with hanging drop 
method (1.674 folds). The expression of Nanog was also the high-
est when cardiospheres were cultured in AggreWell™ plates. The 
size of cardiospheres using AggreWell™ plates and hanging drop 
method was no bigger than 100 µm in relatively homogeneous size 
and shape while spheres formed using poly-D-lysin and petri dish 
were heterogeneous in size and shape. Moreover, comparatively 
short period of time was required for maturation of cardiosphers 
when produced on AggreWell™ (about 24hrs) compared with on 
poly-D-lysin-coated dish (about 72hrs). But the weak point of using 
AggreWell™ plate is the high costs compared to other materials. 
The results of comparison between 4 different materials are sum-
marized in the table. We found differentiation potentials of human 
cardiospheres cultured on AggreWell™ plates to cardiovascular 
lineage in myocardial infarction model of nude mice, along with in-
vestigating the mechanism of generation of human cardiospheres 
by using chemical blockers, blocking antibody. Conclusions: These 
results suggest that small and homogenous size in cardiospheres 
are important to induce large amount of cells to engraft with 
greater efficiency.

Poster Board Number: F-2010

HUMAN ATRIAL APPENDAGE: A POTENTIAL 
SOURCE FOR GENERATING TRANSGENE FREE 
INDUCED PLURIPOTENT STEM CELL DERIVED 
CARDIOMYOCYTES
Shim, Winston, Mehta, Ashish, Sequira, Glen Lester, Lim, Sze Yun, 
Sudibyo, Yuliansa, Wong, Philip, Liew, Reginald
Research and Development Unit, National Heart Centre Singapore, Singapore, 
Singapore

Left atrial appendage (LAA) is typically a byproduct of coronary 
artery bypass surgery in patients with myocardial infarction. LAA is 
an attractive source of cardiac fibroblasts for reprogramming into 
induced pluripotent stem cells (iPSCs). We reprogram human atrial 
derived fibroblasts using non-integrating episomal plasmids, study 
cardiac differentiation and investigate ion channel characteristics 
of hiPSC-derived cardiomyocytes. Our human iPSCs expressed 
markers of pluripotency and generated teratomas. They also readily 
formed embryoid bodies and differentiated into cardiomyocytes 
with comparable efficiency to well established human embryonic 
stem cells (hESC). Temporal gene expression of the hiPSCs derived 
cardiomyocytes indicated that differentiation was initiated by 
increasing expression of cardio/mesodermal markers, followed by 
cardiac-specific transcription factors, structural and ion channel 
genes. The cardiomyocytes showed characteristic cross-striations 
of structural proteins like alpha actinin and troponin T, confirming 
their cardiac ontogeny. Microelectrode array recordings further 
established the electrotonic development of an excitation-con-
traction coupling mechanism that responded pharmacologically 
to active agents. They showed chronotropic dose-response to 
isoproterenol and carbamycholine that closely resembles function-
ing myocardium. These results for the first time demonstrate that 
atrial appendages, a surgical “waste” could be efficiently utilized for 
generating hiPSCs and differentiating into functional cardiomyo-
cytes that are potentially useful for autologous cardiac cell therapy.

Poster Board Number: F-2011

NOVEL SMALL MOLECULES INDUCE ROBUST AND 
HIGHLY EFFICIENT CARDIAC DIFFERENTIATION 
FROM HUMAN ES AND IPS CELLS
Minami, Itsunari1, Yamada, Kohei2, Otsuji, Tomomi G.1, Aiba, 
Kazuhiro1, Uesugi, Motonari3, Nakatsuji, Norio1

1iCeMS, Kyoto University, Kyoto, Japan, 2Faculty of Pharmaceutical Sciences, 
Kanazawa University, Kanazawa, Japan, 3Institute for Chemical Research, Kyoto 
University, Kyoto, Japan

The cardiomyocytes derived from human ES/iPS cells are important 
for drug discovery screening of a pharmacological QT prolongation 
test and a cardiac cell transplantation therapy. We established High 
Throughput Screening (HTS) system searching for compounds pro-
moting cardiac differentiation of ES cells. Using this HTS system, we 
identified one novel type small molecule KY02111. This KY02111 
compound induced cardiac differentiation with extremely high 
efficiency (90 - 96 %). Then, the KY02111-induced cardiomyocytes 
expressed many cardiac marker genes (aMHC, bMHC, cTnT, NKX2.5, 
αActinin) and cardiac channel genes (HCN4, HERG, KCNQ1) remark-
ably. The electrophysiological study showed drug induced QT 
prolongation and functional maturation of these cardiomyocytes, 
consistent with gene expression data. Moreover, KY02111 had 
robust effects to induce cardiac differentiation in several ES/iPSC 
lines regardless of species (mouse, monkey, human). These results 
suggest that our HTS system is a successful screening model using 
ES/iPSCs, and KY02111 is a very useful compound for producing 
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functional cardiomyocytes from human ES/iPSCs. This new cardiac 
differentiation method is expected for drug screening and cell 
therapy of heart disease.

Poster Board Number: F-2012

DETERMINATION OF APPROPRIATE 
DIFFERENTIATION STAGE OF HUMAN 
INDUCED PLURIPOTENT STEM CELL-DERIVED 
CARDIOMYOCYTES FOR DRUG ASSESSMENT
Shinozawa, Tadahiro1, Imahashi, Kenichi2, Sawada, Hiroshi3, 
Furukawa, Hatsue1, Takami, Kenji1

1Drug Safety Research Laboratories, Pharmaceutical Research Division, Takeda 
Pharmaceutical Co, Fujisawa, Kanagawa, Japan, 2Metabolic Disease Drug 
Discovery Unit, Pharmaceutical Research Division, Takeda Pharmaceutical Co, 
Fujisawa, Kanagawa, Japan, 3Biology Research Laboratories, Pharmaceutical 
Research Division, Takeda Pharmaceutical Co, Fujisawa, Kanagawa, Japan

Human induced pluripotent stem cell-derived cardiomyocytes 
(hiPS-CMs) have received much attention because of their potential 
for drug efficacy/safety screening. While previous studies have 
demonstrated electrophysiological analyses using hiPS-CMs at 
days 20-40 of differentiation, the functional and morphological 
characters in hiPS-CMs at day 60 or a later stage of differentiation 
and comparison with those in adult heart have not been fully elu-
cidated. In the present study, to rectify this deficiency of informa-
tion, we profiled the functional and morphological characteristics 
with global gene expression in hiPS-CMs at days 50-60 and 80-90 
of differentiation and compared them with those at days 20-30 of 
differentiation or with adult ventricle tissue and determined the ap-
propriate developmental stage for the assessment of drug efficacy 
or toxicity. Isoproterenol, a β-adrenergic compound, increased the 
beating rate in hiPS-CMs at days 20-30, 50-60, and 80-90 of differen-
tiation (d30CMs, d60CMs and d90CMs, respectively) and microelec-
trode array analyses using calcium, potassium and sodium channel 
blockers indicated that the electrophysiological properties related 
to these ion channels were activated at all differentiation stages 
in a comparable magnitude. Ultrastructural analyses of hiPS-CMs 
at each stage using transmission electron microscopy showed 
that the morphological properties such as myofibrils in d60CMs 
and d90CMs were equivalent and more mature in their form and 
distribution than those in d30CMs. Analysis of the motion vectors 
in moving cells showed that the velocity of contraction, an index of 
cardiac contractile function, was higher in d90CMs than in d30CMs 
and the contractile function of d90CMs was most mature in the 3 
stages examined. Interestingly, we found a few rod-shaped cardio-
myocytes, which had much higher velocities of contraction than 
the sphere-shaped cells in hiPS-CMs at each stage. Global gene ex-
pression analyses demonstrated that many essential cardiac gene 
expressions related to development of the heart and morphologic 
components had already developed at day 30 of differentiation. 
Some gene expression levels such as myosin-binding protein C and 
S100A1, which are related to the myofilament and sarcoplasmic 
reticulum (SR), respectively, were increased with maturation of the 
morphological components and contractile function, and their 
gene expressions might be good markers to check morphological 
and functional maturation. Our profiling revealed that d30CMs are 
usable for basic screening such as functional and electrophysiologi-
cal properties related to the β-adrenergic pathway or ion chan-
nels. d60CMs are also appropriate for morphological assays based 
on their structural maturity. For the assay of contractile function 
integrated by sub-cellular component such as SR and filaments, 
d90CMs are the most suitable hiPS-CMs among the 3 stages.

Poster Board Number: F-2013

A SMALL MOLECULE THAT DIRECTS CARDIAC 
PACEMAKER CELL DIFFERENTIATION FROM 
HUMAN AND MOUSE INDUCED PLURIPOTENT 
STEM CELLS
Müller, Martin1, Stockmann, Marianne2, Liebau, Stefan2, Kleger, 
Alexander1

1Internal Medicine I, Ulm University Hospital, Ulm, Germany, 2Department of 
Anatomy and Cell Biology, Ulm University, Ulm, Germany

Small molecules harbor the potential to drive the fate of pluripo-
tent cells towards certain lineages. Embryonic stem (ESC) and 
induced pluripotent stem (iPSC) cells are attractive sources for ex 
vivo generation of cardiomyocytes. These systems are well-suited 
for developmental studies, high throughput drug screenings and 
cell replacement approaches. We have previously shown that the 
activation of calcium-activated potassium channels (SKCas) via 
the small molecule 1-EBIO (1-Ethyl-2-benzimidazolinone) leads to 
an induction of mesodermal differentiation and an enrichment of 
cardiac pacemaker cells. To date, these findings were restricted to 
mouse embryonic stem cells, thus limiting a broad applicability. It is 
obvious that this strategy could be a powerful approach for clinical 
and research applications. Therefore, we have analyzed several criti-
cal parameters using pluripotent stem cells from different sources 
and species in a systematic approach including a translation to the 
human system. We assessed SKCa-function via the small molecule 
1-EBIO in terms of cardiac differentiation under various culture con-
ditions using pluripotent ESCs and iPSCs and provide the following 
results: (i) an easy to handle and highly efficient differentiation 
assay, (ii) with broad application potential, (iii) the generation of 
virus-free human iPS cells as a potential source for patient-specific 
iPS cells and (iv) transfer of the SKCa activation assay to the human 
system. In addition, we present more mechanistical data and are 
now able to generate a pathway model. We assume, that in SK 
channel activity exposed embryonic stem cells, SK channels bind 
to CaM, probably to Calm1 and Calm2. The recruitment of CaM 
leads to activation of the Ras/Raf/MEK/ERK pathway. In addition, 
the CamkII (CamkIIg or CamkIId) has an indirect effect on ERK. MKP 
could have a Ca2+ dependent negative effect on ERK1 as a kind of 
fine. Therefore, the sustained phase of ERK1 activation could lead to 
ES cell differentiation towards the cardiac lineage. In summary, our 
data clearly demonstrate the generation of SKCa-induced cardiac 
pacemaker cells from ESC and iPSC and overcome specific limita-
tions for potential applications. With our system using human iPSCs 
we further identify new strategies for the generation of autologous 
cells for cell replacement applications, thereby, providing a key 
milestone on the path to making cardiac subtypes. Finally we shed 
led light on a potential mechanism mediating SK channel driven 
cardiogenesis from pluripotent stem cells.

Poster Board Number: F-2014

UNIFORM SPHERES OF HUMAN PLURIPOTENT 
STEM CELL-DERIVED CARDIOMYOCYTES FOR 
EXTENDED In vItro TOXICITY TESTING AND 
PHENOTYPIC ASSAYS .
Steel, Daniella, Dahlenborg, Kerstin, Sartipy, Peter
Cellartis AB, Cellectis Stem Cells, Gothenburg, Sweden

The availability of human cardiomyocytes from pluripotent stem 
cells has provided opportunities for more predictive toxicology 
testing by avoiding the need for interspecies extrapolation. Hu-
man cardiomyocytes from non-genetically modified pluripotent 
stem cells can offer a physiological relevant source. These car-
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diomyocytes appear, in differentiated cultures, as multicellular 
aggregates which are inherently heterogeneous in shape, size as 
well as electrophysiological characteristics. However, conformity 
and repeatability of molecular, morphological and functional 
characteristics is required for a low signal to noise ratio, essential 
for screening campaigns. To achieve this goal of homogeneity for 
large scale assays, human embryonic stem cell-derived cardio-
myocytes were reformed into near-identical spheres, hES-CMC 
UniSpheres™. These were evaluated for consistency in shape, size, 
molecular signature and electrophysiological properties within 
batch, across batches and during in vitro maturation. The hES-CMC 
UniSpheres™ were large enough to manipulate without the need 
for a microscope, and robust enough to allow multiple transfers 
between measurement platforms and culture environments. The 
hES-CMC UniSpheres™ demonstrated remarkable homogeneity in 
size, both within and across batches. Furthermore, the absence of 
the overgrowth typically associated with mix population cultures 
negated the need for passaging. The expression of key cardiac 
markers, such as ACTC1, TNNT2, MYL2, MYH6, MYH7, ANF, HCN1, 
KCNa5, Sarcolipin, KCNJ2 and KCNH2 were stable for at least 40 
days. Electrophysiological studies showed that the range of beat 
frequencies was substantially reduced compared to the original 
clusters. Beating rates remained stable during monitoring and were 
consistent over extended periods in vitro. Furthermore, hES-CMC 
UniSpheres™ released cardiac troponin in a concentration depen-
dant manner after exposure to doxorubicin. In summary, hES-CMC 
UniSpheres™ exhibited extended in vitro longevity, without the 
loss of tissue-specific morphology and function. In addition, the 
hES-CMC UniSpheres™ could withstand multiple transfers to non-
labelled assay platforms. This stability and robustness can facilitate 
long term studies with repeated measures, such as multiple ex-
posure or chronic toxicity testing. Furthermore, release of estab-
lished biomarkers with direct relevance to human health, such as 
cardiac troponin, provides connectivity to in vivo results. These 
3-dimensional structures provide a multicellular environment to 
more accurately reflect the complexity required when investigat-
ing the mechanism of action or the toxicity of the compounds. 
In conclusion, hES-CMC UniSpheres™ represent the convergence 
of authentic human cells with a robust, stable and reproducible 
format designed for extended in vitro phenotypic assays.

Poster Board Number: F-2015

INTERACTION OF PLURIPOTENT AND 
MULTIPOTENT STEM CELLS AND 
CARDIOMYOCYTES WITH HUMAN CARDIAC 
EXTRACELLULAR MATRIX
Oberwallner, Barbara, Anic, Petra, Brodarac, Andreja, Stamm, 
Christof
BCRT, Berlin, Germany

Background: Stem cell therapies for heart patients are a great hope 
in regenerative medicine, and first clinical trials already started in 
the 1990s. Upon delivery of cells into the patient heart, the sur-
rounding extracellular matrix (ECM) may influence their behavior 
and thereby the regenerative potential of the cells. Our goal is to 
study the interaction between human cardiac ECM and stem cells 
or cardiomyocytes in vitro. For this purpose, we used left ventricular 
human heart tissue, which we decellularized in order to obtain 
cardiac ECM by removing cardiac cells. After decellularization, we 
recellularized the matrix with different types of stem cells and car-
diomyocytes and studied cell reactions upon seeding in the matrix. 
Methods: ECM was obtained by decellularization of human left 
ventricular heart tissue in lysis solution, sodium dodecyl sulphate 
(SDS) and serum. Cell types used for recellularization were human 

cord-blood mesenchymal stem cells (cb-MSCs), murine embry-
onic stem cells (mESCs), murine induced pluripotent stem cells 
(mIPSCs), cardiomyocytes derived from these cells (iCMs) and HL-1 
cells (=murine cardiomyocyte tumor cell line). Crosstalk between 
extracellular matrix and stem cells was studied by viability assays 
(MTS assay, Promega), apoptose assays (Caspase 3/7 Glo assay, 
Promega), histology and immunohistochemistry. Results: All cell 
types attached to the matrix and were viable on the scaffold for the 
test period of 20-21 days. Injection of cells with a syringe needle did 
not improve attachment compared to pipetting them on top of the 
matrix. The viability of cb-MSCs declined on the matrix, whereas 
control cells seeded in a well showed increasing or at least stable 
viability. By contrast, mESCs and miPSCs showed a higher increase 
of viability on the matrix compared to control cells. Although only 
a proportion of the seeded cells attach to the matrix, viability of 
the matrix cells outdistanced that of control cells after several days 
of culture. One experiment included recellularization with a mix 
of murine bone-marrow MSCs and iCMs. Viability of the mixed cell 
population was higher than each cell type alone, suggesting a posi-
tive effect of cardiomyocytes on MSC proliferation. Next to studying 
viability, HL-1 and iCM cells were also subjected to apoptosis assays. 
Within the first three days after recellularization, these cells con-
sistently showed lower Caspase 3/7 activation in wells with matrix 
compared to wells without matrix. Conclusion: Human heart ECM, 
obtained by SDS/serum-mediated decellularization, supported the 
proliferation of miPSCs and mESCs. In the case of MSCs, a mixed cell 
population including cardiomyocytes showed higher proliferation 
than MSCs on matrix alone. The findings may help to explain the 
failure of clinical cell therapies with MSCs in the cardiac field, but 
they also provide hope that MSCs may have benefits as supporting 
cells for cardiomyocyte transplantation.

Poster Board Number: F-2016

APPROPRIATE METHODS FOR ISOLATION OF 
HUMAN CARDIAC PRECURSOR CELLS FOR 
CLINICAL USES
Vahdat, Sadaf1, Gharechahi, Javad2, Hajhosseini, Vahid2, Omrani, 
Gholamreza3, Gholampour, Maziar3, Hosseini Salekdeh, Ghasem2, 
Aghdami, Nasser1

1ROYAN stem cells and regenerative medicine center, Tehran, Iran, Islamic 
Republic of, 2ROYAN molecular systems biology center, Tehran, Iran, Islamic 
Republic of, 3heart valve research center, Shahid Rajaee for cardiovascular 
research center, Tehran medical science university, Tehran, Iran, Teharn, Iran, 
Islamic Republic of

In recent years, isolation of multi-potent cardiac stem cells (CSCs) 
from mammalian hearts and their confirmed application for heart 
regeneration have attracted researchers’ attention to this new stem 
cell source as a heart regenerative tool. Therefore, finding the best 
methods to isolate these cells and also getting optimum number of 
cells for transplantation are as important issues. In this study, isola-
tion of CSCs from patient hearts’ biopsies with congenital diseases 
was done with three different protocols based on their different 
properties: migration from cultured explants, clonogenic potential 
and expression of stemness markers i.e. c-kit. After characteriza-
tion of isolated cells, changes in transcriptom of cells at different 
passages were analyzed using microarray. Isolated cells were 
positive for mesenchymal stem cells (MSCs) markers and negative 
for hematopoietic lineage markers. They expressed cardiac-specific 
transcription factors except Nkx2.5 but didn’t express cardiac 
muscle structural genes. They showed myogenic potential after 
differentiation. Microarray data showed significant changes at 
mRNA level after subsequent passages (between passages 9-12) 
(p≤0.05). Our study showed that isolated cells were almost similar 
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in their properties and differentiation potential but differed in the 
cells numbers after a definite passage; so it is possible to use one 
of these methods only based on the sample size and the desirable 
final cells count.

Poster Board Number: F-2017

GENERATION OF RAINBOW REPORTER LINES IN 
HUMAN PLURIPOTENT STEM CELLS FOR CARDIAC 
SUBTYPE SPECIFICATION
den Hartogh, Sabine, Davis, Richard, Monshouwer-Kloots, Jantine, 
Schreurs, Chantal, Mummery, Christine, Passier, Robert
Anatomy & Embryology, LUMC, Leiden, Netherlands

Pluripotent human embryonic stem cells (hESC) have the potential 
to differentiate to any cell type of the human body. This character-
istic has sparked researchers to study the use of hESC for regenera-
tive medicine, drug screenings and embryonic development. We 
have recently optimized differentiation of hESC to cardiomyocytes, 
including growth factor directed differentiations as monolayers or 
as three-dimensional aggregates (embryoid bodies or EBs). Previ-
ously, we have demonstrated that hESC-derived cardiomyocytes 
(hESC-CM) faithfully recapitulate the early molecular events during 
embryonic development. Recently, we have generated a cardiac 
reporter line by introducing Green Fluorescent Protein (GFP), in 
the genomic locus of the early cardiac transcription factor NKX2-5, 
which enables us to visualize the derivation of NKX2-5+ cardiomyo-
cytes during in vitro differentiation and purify these cells by Fluo-
rescent Activated Cell Sorting (FACS). Transcription factor Mesp1 is 
described as key regulator of pre-cardiac mesoderm and represents 
the earliest marker of cardiovascular progenitors. In order to iden-
tify molecular mechanisms underlying early myocardial differentia-
tion during hESC-CM differentiation in vitro, we performed Mesp1 
gene targeting in hESC, leading to fluorescent mCherry expression 
under control of the Mesp1 promoter. This Mesp1-mCherry hESC 
line will also be generated in the NKX2-5-GFP hESC line, Fluorescent 
Mesp1 expression, enables us to visualize and purify hESC-derived 
cardiac mesodermal progenitors. The combination of different 
transcription factor-coupled fluorescent reporters in this so-called 
“rainbow” hESC cell line, covering sequential stages of the cardiac 
lineage, will allow us to identify and characterize pathways for spe-
cific subtypes of the cardiac lineage at early and later stages during 
differentiation. Furthermore, the genetic tools can also be applied 
to human induced pluripotent stem cells. This knowledge will be 
further used to direct the subtype differentiation process into a 
desired cardiac cell type, which then may be used for developmen-
tally related topics and clinical and/or pharmaceutical applications.

Poster Board Number: F-2018

TRANSITION IN CARDIOGENIC TO ANGIOGENIC 
POTENTIAL OF HUMAN CARDIAC PROGENITOR 
CELLS OCCURS WITH AGE
Yoshida, Masashi1, Tarui, Suguru2, Kobayashi, Junko2, Masataka, 
Hirata2, Miyoshi, Tohru3, Nakamura, Kazufumi3, Maeshima, Youhei1, 
Sano, Shunji2, Ito, Hiroshi3, Oh, Hidemasa4

1Department of CKD and CVD, Okayama University Graduate School 
of Medicine, Dentistry and Pharmaceutical Science, Okayama, Japan, 
2Department of Cardiovascular Surgery, Okayama University Graduate 
School of Medicine, Dentistry and Pharmaceutical Science, Okayama, Japan, 
3Department of Cardiovascular Medicine, Okayama University Graduate 
School of Medicine, Dentistry and Pharmaceutical Science, Okayama, Japan, 
4Department of Regenerative Medicine, Center for Innovative Clinical Medicine, 
Okayama University Hospital, Okayama, Japan

Background: Human cardiomyocyte turnover occurs even after 
birth, but rarely happens later in life. And cardiac progenitor cells 
take part in cardiomyocyte turnover. So we examined whether hu-
man cardiac progenitor cells become senescent and change their 
roles with age. Methods: Human cardiac progenitor cells were ob-
tained from discarded myocardial tissue at cardiac surgery between 
the ages of 0 and 6. Each of cardiac progenitor cells was classified 
into two groups, neonates and infants, according to the age at sur-
gery. Cell proliferation activity, telomere length, telomerase activity, 
and senescence associated beta-gal staining were examined to see 
age-dependent differences between the groups. Moreover, cardiac 
differentiation potential by coculture with neonatal rat ventricular 
myocytes and angiogenic potential by tube formation assay were 
examined. Results: Cardiac progenitor cells from neonates showed 
higher proliferative capacity, longer telomere length and less 
senescence associated beta-gal activity than those from infants, 
whereas level of telomerase activity did not change between in 
both groups. Because proliferation capacity could not account for 
their phenotypes, we examined differentiation potential of cardiac 
progenitor cells with age. Cardiac progenitor cells from neonates 
differentiate into more cardiomyocytes and form fewer vessels than 
those from infants. Conclusion: Collectively, human cardiac pro-
genitor cells may become senescent with age in vivo. And transition 
in cardiogenic to angiogenic potential of human cardiac progenitor 
cells may be one of crucial mechanisms of cardiomyocyte turn over 
with age.

Poster Board Number: F-2019

SSEA-4+ CD34- CELLS IN THE HUMAN ADULT 
HEART MAY REPRESENT A PROGENITOR 
POPULATION WITH CARDIOMYOGENIC 
DIFFERENTIATION POTENTIAL
Sandstedt, Joakim1, Jonsson, Marianne1, Kajic, Kristina1, Dellgren, 
Göran2, Lindahl, Anders1, Jeppsson, Anders2, Asp, Julia1

1Department of Clinical Chemistry and Transfusion Medicine, Institute of 
Biomedicine, the Sahlgrenska Academy, University of Gothenburg, Gothenburg, 
Sweden, 2Department of Molecular and Clinical Medicine and Department 
of Cardiothoracic Surgery, Institute of Medicine, the Sahlgrenska Academy, 
University of Gothenburg, Gothenburg, Sweden

Introduction: The stage-specific embryonic antigens (SSEAs) were 
originally discovered in the late 70’s, and have been used to de-
scribe differentiation state of embryonic stem cells (ES cells). In hu-
man ES cells, SSEA-3 and 4 are highly expressed in undifferentiated 
cells, while expression of SSEA-1 is low. Upon differentiation, SSEA-3 
and 4 are downregulated whereas SSEA-1 is upregulated. SSEA-4 
has also been described as a marker for adult stem cells, such as 
mesenchymal stem cells and very small embryonic like cells (VSEL) 
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in the bone marrow. Cells expressing SSEA-4 have also been identi-
fied in human neonatal cardiac tissue. However, there is currently 
no data on the expression of SSEAs in human adult cardiac tissue. 
Purpose: To investigate whether there are cell populations in the 
human adult heart which express SSEAs. Methods: Right atrial biop-
sies were obtained after informed consent from patients undergo-
ing cardiac surgery. The tissue was dissociated and the cardiomyo-
cyte depleted cell suspension was subjected to multi color flow 
cytometry. Expression of SSEA-1, 3 and 4, as well as hematopoietic 
marker CD45 and EPC / endothelial marker CD34 were investigated. 
Cells positive for stem cell markers were purified using FACS sorting 
and analyzed for mRNA expression. Results: Directly isolated cells 
contained populations of SSEA-1 (0.8% ± 0.2%), SSEA-3 (13.0% ± 
5.9%) and SSEA-4 (5.2% ± 1.2%) positive cells. The SSEA-1+ popula-
tion dimly expressed the hematopoietic marker CD45, while SSEA-3 
and SSEA-4 positive cells were mostly CD45-. The SSEA-4+ popula-
tion could be further subdivided based on CD34 co-expression. 
To further characterize the SSEA-4+ population, cells were FACS 
sorted for quantitative real-time PCR analysis. The SSEA-4+ CD34- 
population was found to have a very high expression of the cardiac 
specific genes NKX2.5 and TNNT2. No elevated mRNA expression 
of the cardiac stem cell associated marker C-KIT could be found in 
the SSEA-4+ population, regardless of CD34 expression. Conclu-
sions: Biopsies from human right atrium contain cells expressing 
SSEAs. A subpopulation including SSEA-4+ CD34- CD45- cells might 
represent a novel cardiac progenitor population, with potential of 
cardiomyocyte differentiation.

Poster Board Number: F-2020

COMPLETE GENETIC CORRECTION OF 
CARDIOMYOCYTES FROM DMD PATIENT-DERIVED 
HUMAN INDUCED PLURIPOTENT STEM CELLS
Zatti, Susi1, Serena, Elena1, Martewicz, Sebastian1, Giobbe, 
Giovanni1, Kazuki, Yasuhiro2, Oshimura, Mitsuo2, Elvassore, Nicola1

1Department of Industrial Engineering, University of Padova, Padova, Italy, 
2Department of Biomedical Science, Tottori University, Yonago, Japan

Duchenne Muscular Dystrophy (DMD)-associated cardiac diseases 
are emerging as a major cause of DMD patient morbidity and mor-
tality. Cardiomyopathy is present in about 90% of DMD patients 
and heart failure is thought to be responsible for 20% of deaths. 
Many experimental therapies target skeletal muscle but they fail to 
improve cardiac function and therapies restricted to skeletal mus-
cles alone in DMD patients, have been shown to accelerate heart 
disease. Oshimura and colleagues recently demonstrated the com-
plete correction of human induced pluripotent stem cells (hiPSc) 
derived from a DMD patient, using a human artificial chromosome 
carrying a full-lenght genomic dystrophin sequence (DYS-HAC), in-
cluding the associated regulatory elements. However, aiming at an 
hiPSc-mediated gene therapy for DMD patients, it is necessary to 
differentiate the genetically-corrected hiPSc into relevant cell types. 
The maintenance of the DYS-HAC during hiPSc differentiation 
remains still an open issue, as well as the correct activation of the 
complex mechanism regulating dystrophin expression, including 
the multiple promoters activities and the exon-skipping and exon-
scrambling events, that are the finely regulated in a development- 
and tissue-specific way. In this work we derived, for the first time 
to our knowledge, patient-specific, genetically-corrected human 
cardiomyocytes (hCMs) from DYS-HAC-containing hiPSc and we 
tested the restoration of different dystrophin isoforms expression. 
hCMs were successfully obtained from hiPSc using a procedure 
based on the protocol first described by Keller and colleagues. The 
application of this procedure resulted in the obtainment of a 20% 
of spontaneously-contracting embryoid bodies (EBs). Subsequent 

adhesion on substrates with physiological stiffness allowed the 
obtainment of functionally-differentiated hCMs, characterized 
by a remarkable sarcomeric organization and displaying calcium 
transients upon electrical stimulation, typical of calcium cycling 
during contraction. Immunofluorescence and RT-PCR analyses 
revealed the expression of the cardiac markers GATA4, NKX2.5, cTnT, 
α-actinin, MLC2A, Cnx43. DYS-HAC-mediated dystrophin expres-
sion restoration was assessed by RT-PCR analyses, using primers 
designed on deleted exons in the DMD patient. Gene expression 
analyses on EBs at different stages of the differentiation process 
reveal the expression of multiple dystrophin isoforms. Immunofluo-
rescence analyses confirmed a remarkable dystrophin expression, 
correctly localized at membrane level, on cTnT-positive hCMs. Taken 
together, these results demonstrate that HAC-mediated genetic 
correction allow restoration of multiple dystrophin expression 
at cardiac level. The obtained hiPS-derived CMs can represent a 
valuable cell source for in vitro modeling of DMD cardiac disease. 
In addition, being genetically-corrected and patient-specific, these 
CMs could represent a further step towards the development of 
hiPSc-mediated gene therapy for DMD patients.

Poster Board Number: F-2021

DERIVATION OF FUNCTIONAL CARDIOMYOCYTES 
FROM HUMAN PERIPHERAL T CELL DERIVED 
INDUCED PLURIPOTENT STEM CELL
Seki, Tomohisa, Yuasa, Shinsuke, Oda, Mayumi, Egashira, Toru, 
Yae, Koujirou, Kusumoto, Dai, Nakata, Hikari, Shugo, Tohyama, 
Hashimoto, Hisayuki, Kodaira, Masaki, Kuroda, Yusuke, Tanaka, 
Atsushi, Fukuda, Keiichi
Cardiology division, Keio University, Tokyo, Japan

[Background] Recently, induced pluripotent stem cells (iPSCs) are 
expected to be cell sources for genetic disease models and new 
revolutionary therapies. But the generation of iPSCs needs invasive 
approach such as skin biopsy. To solve this problem, we developed 
the novel generation method of human peripheral T cells derived 
iPSCs (TiPSCs). TiPSCs have prominent advantages for clinical ap-
plication because of minimally invasive approach to obtain patients 
cells. But it was unknown that TiPSCs which had TCR rearrangement 
in its genome can differentiate into functional cardiomyocyte. To 
address this issue, we differentiate TiPSCs into cardiomyocyte and 
investigated morphology, gene expression pattern and electro-
physiological properties of TiPSCs-derived cardiomyocytes. [Meth-
ods and Results] TiPSCs were differentiated into cardiomyocytes 
by floating culture. RT-PCR analysis and Immunohistochemistry 
showed that TiPSCs-derived cardiomyocytes properly expressed 
cardiomyocyte markers and ion channels, and showed healthy 
cardiomyocyte morphologies. Multiple electrode arrays were 
used for characterization of TiPSCs-derived cardiomyocytes. The 
application of ion channel inhibitors revealed that TiPSCs-derived 
cardiomyocytes have normal electrophysiological responses in 
terms of beating rate and the field potential waveform. [Conclu-
sions] We successfully differentiated TiPSCs into cardiomyocytes 
and TiPSCs-derived cardiomyocytes showed functional cardiomyo-
cyte properties in morphology, gene expression pattern and typical 
electrophysiological features which respond to several drugs. These 
TiPSCs-derived cardiomyocytes can become disease models for 
understanding the mechanisms of cardiac disease and lead to new 
revolutionary therapies.
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BMI1 MOUSE CARDIAC STEM CELLS CONTRIBUTE 
TO THE HOMEOSTASIS OF ADULT MAMMALIAN 
HEART WITHOUT INJURY MEDIATION .
Valiente-Alandí, Iñigo1, Albo-Castellanos, Carmen1, Capecchi, 
Mario2, Bernad, Antonio1

1Centro Nacional de Investigaciones Cardiovasculares, Madrid, Spain, 2Howard 
Hughes Medical Institute. University of Utah, Salt Lake City, UT, USA

Adult mammalian heart has been long considered a terminally 
differentiated organ, unable to replace cardiomyocytes. But the 
paradigm of a post-mitotic heart has been challenged during the 
last years. Compelling evidences suggest that the mammalian 
heart is in continuous, but low, turnover and possesses an intrinsic 
regenerative potential: new cardiomyocytes are formed during the 
adulthood. Among all the contenders that could be involved in 
this process, CSCs may be leading a central role. The adult murine 
heart appears to contain a reservoir of resident stem cell popula-
tion (cardiac stem cells: CSCs) defined by the expression of different 
stem-cell surface markers. Nonetheless, these populations may be 
related, and even, partially over-lapping. Reliable markers are need 
to shed light: Bmi1 has been established as a new nuclear marker to 
identify and define adult stem cell compartments in some tissues, 
being a master regulator of the self-renewal of hematopoietic and 
neural systems among others. The main gap that has followed CSCs 
field has been the absence of a lineage tracing analysis that let us 
know the localization of adult CSCs and trace their progeny. We 
have established, for the first time, a lineage tracing strategy taking 
advantage of the Bmi1IresCreER mice model. The adult mouse 
heart contains a resident stem cell population associated by the 
expression of Bmi1 (B-CSCs). B-CSCs constitute a subpopulation of 
the Sca-1+ fraction and are negative for the expression of c-Kit and 
the hematopoietic marker CD45. In vivo, Bmi1+ CSCs are detected 
at low levels, localized in very cramped cell structures (niches) and 
associated with coronary vessels. We have traced the progeny of 
these cells through the three main lineages of the heart: endothe-
lium, smooth muscle and cardiomyocytes, and for the fist time, the 
results indicate the contribution of adult endogenous CSCs into the 
homeostasis of adult heart without any injury mediation.

Poster Board Number: F-2023

PROARRHYTHMOGENIC AND REPOLARIZATION 
RISK STRATIFICATION USING VIRAL FREE HUMAN 
INDUCED PLURIPOTENT STEM CELL DERIVED 
CARDIOMYOCYTES
Mehta, Ashish, Sequira, Glen Lester, Chung, Ying Ying, Wong, 
Philip, Liew, Reginald, Shim, Winston
Research and Development Unit, National Heart Centre Singapore, Singapore, 
Singapore

Proarrhythmogenic risk and altered repolarization of cardiac cells 
by pharmaceuticals is an important determinant for safety evalu-
ations. We recently generated and demonstrated that viral free 
induced pluripotent stem cell derived cardiomyocytes (hiPSC-CMs) 
form a functional electrotonic syncytium, which could provide an 
effective in vitro model for early screening for cardiotoxicity of phar-
maceutical agents. Aim: We evaluated the effects of anti-arrhythmic 
drugs (Class I-IV) on hiPSC-CMs in an attempt to study their ability 
for evaluating repolarization and drug induced proarrhythmias in 
vitro. Methods: Microelectrode arrays (MEA) were utilized to record 
extracellular field potentials (FPs) as well as effects of several anti-
arrhythmic drugs. Results: Our results demonstrated that sotalol, 
amiodarone, quinidine and flecainide all caused a significant 

prolongation of repolarization phase (FP durations, cFPDs) in a 
dose dependent manner. There was about 1.5-2.5 fold increase in 
FP durations depending on the drug under evaluation. While Class 
I and III prolonged cFPDs, Class IV reduced cFPDs whereas Class 
II had no significant effects on cFPD. Non-linear dose dependent 
(ranging 10-9-10-4 M) regression analysis utilizing one phase decay 
algorithms clearly indicated a direct relationship between cFPD 
prolongation doses and human estimated unbound therapeutic 
plasma concentration (ETPC unbound) range for each drug, except 
amiodarone. In accordance to their expected clinical reactions, 
hiPSC-CMs treated with higher doses (10-100 μM) of these drugs 
induced arrhythmias indicating the ability of hiPSC-CMs to detect 
proarrhythmogenic potential of drugs. While quinidine treat-
ment induced ventricular tachycardia-like arrhythmia, flecainide 
provoked bi- or trigeminy-like arrhythmias. Rhythm disturbance 
was accompanied by 2-3 folds increase in beating frequencies of 
these iPSC-CMs as expected in clinical scenario. Furthermore, class 
IV drugs demonstrated cessation of contractions whereas Class II 
had decreased beating frequencies. Conclusion: Our results for the 
first time demonstrate that hiPSC-CMs could be effectively utilized 
for early evaluations of drug induced proarrhythmic effects as well 
as cardiac membrane repolarization in vitro, as an effective tool 
for early drug screening. These results coupled with the ability to 
generate patient specific cardiomyocytes will be a valuable human 
in vitro model for testing experimental drugs.

Poster Board Number: F-2024

WNT16 MODIFICATION OF CARDIAC STEM 
CELLS BOOSTS REPAIR CAPACITY IN ISCHEMIC 
REPERFUSED (IR) HEART
Seow, Jason1, Gill, Anthony2, Jackson, Christopher3, Hunyor, 
Stephen1

1Cardiac Technology Centre, Kolling Institute of Medical research, ST LEONARD, 
Australia, 2Anatomical Pathology, Royal North Shore Hospital, ST LEONARD, 
Australia, 3Sutton Laboratory, Kolling Institute of Medical research, ST 
LEONARD, Australia

The Wnt gene family promotes developmental cardiogenesis so we 
examined the role of Wnt16 in CSC differentiation, angiogenesis 
and cell migration, as well as the reparative and regenerative effect 
of Wnt16-expressing CSC in IR rat heart. Methods: Rat Wnt16-GFP-
CSC were generated and transfection efficiency confirmed using 
immuno-blot and fluorescence. Rat hearts (grouped into media 
control, unmodified CSC and Wnt16-GFP-CSC treatments; n=3 
each) were subjected to 30min ischemia followed by reperfusion 
and injection of ~1x106 cells or media into infarct-border zone (BZ) 
at intervals of 2mm. Heart tissue was harvested at 48h and 4w to 
examine cytokine levels, blood vessel density, and ischemic area/
infarct size. Results: Wnt16-GFP-CSC showed positive expres-
sion and led to reduced ischemic area and infarct size compared 
to control at 48h (ischemic area 30.8±1.4%, infarct 17.9±1.9% of 
LV vs 50.8±2.7%, 37.9±3.9%, p<0.05). At 4w LV fibrotic area was 
20.4±1.35% with Wnt16-GFP-CSC, 35.9±1.8% with unmodified 
CSC and 52.3±2.1% in control (p<0.05). There was increased 4w 
expression of angiogenic VEGF and Flk-1, and anti-apoptotic factors 
phosphorylated-GSK3β and Bcl-2. At 4w cytokine levels (MIP1α, 
RANTES, L-selectin) had decreased compared to control and blood 
vessel formation increased in response to Wnt16-GFP-CSC treat-
ment in BZ by 50.41±2.52%. Conclusion: CSC pre-conditioning with 
Wnt16 enhances their reparative/regenerative effect in IR rat heart 
with resulting decrease in infarct size both at 48h and 4w, while 
increasing angiogenic and anti-apoptotic factors and creating 
favourable changes in cytokine profile at 4w.
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REACTIVE OXYGEN SPECIES PROBABLY PLAY 
DUAL ROLES IN GENOMIC STABILITY OF STEM 
CELLS
Li, Tao-Sheng1, Marbán, Eduardo2

1Department of Stem Cell Biology, Nagasaki University, Nagasaki, Japan, 
2Cedars-Sinai Heart Institute, Los Angeles, CA, USA

Background: Chromosomal abnormalities are frequently found in 
human embryonic and adult stem cells after long-term culture, but 
the precise mechanisms are still unclear. Stem cells are generally 
cultured in media equilibrated with 95% air and 5% CO2 (~20% 
O2), which is much higher than in the in vivo physiological microen-
vironment (about 1-5% O2, depending on the tissue). As oxidative 
stress, an increased production/accumulation of reactive oxygen 
species (ROS) in cells, is well-known to induce DNA damage, we 
tried to reduce the incidence of genomic alterations by reducing 
oxidative stress. Methods and Results: Human cardiac stem cells 
were cultured under physiological oxygen (5% O2) or by adding 
antioxidants to routine culture media. Culture of cardiac stem cells 
in 5% O2 moderately decreased the intracellular level of ROS and 
reduced the incidence of chromosomal abnormalities, but the 
addition of antioxidants to the medium increased chromosomal 
abnormalities of cells with a dramatic dose-dependent decrease of 
ROS. To identify whether an excessive decrease of ROS induces DNA 
damage, we quantified γ-H2AX foci in stem cells as a function of 
antioxidant concentration. The effects were biphasic: the percent-
age of stem cells with γ-H2AX foci was decreased at low antioxidant 
concentrations, but increased at higher doses. Interestingly, the 
number of γ-H2AX foci was minimal at modest concentrations of 
antioxidants, the same concentrations that drive ROS to “physi-
ological” levels. Furthermore, we found that excessive suppression 
of ROS by high concentrations of antioxidants down-regulated 
ATM, ATR, and other DNA repair factors, thereby favoring genomic 
instability. Conclusion: Our data suggested that ROS probably plays 
dual roles in inducing genomic instability of stem cells. Namely, 
ROS are likely required to activate the DNA repair pathways for 
maintaining genomic stability in stem cells, but high ROS (oxidative 
stress) is also well known to induce DNA damage.

Poster Board Number: F-2026

NUMB ACTIVITY IS REQUIRED FOR CARDIAC CELL 
LINEAGE AND FATE DETERMINATION
Shenje, Lincoln T ., Uosaki, Hideki, Kwon, Chulan
Cardiology, Johns Hopkins School of Medicine, Baltimore, MD, USA

During cardiac development, precardiac cells must make appropri-
ate fate decisions within a complex and dynamic environment. 
However, the pathways and mechanism regulating the specifica-
tion and fate of cardiac progenitors are yet to be determined. 
Numb is an evolutionarily conserved protein with important roles 
in asymmetric cell divisions during animal development. We found 
that extinguishing expression of Numb in cardiovascular progeni-
tors resulted in failure of their specification with severe defects in 
heart and vascular morphogenesis, causing an early embryonic 
lethality. Consistently, inhibition of Numb activity in embryonic 
stem cell-derived cardiac progenitors impaired their differentia-
tion into cardiac cell lineages in-vitro. We have established a critical 
novel role of Numb in the specification of cardiac progenitors and 
cardiac development.

Poster Board Number: F-2027

MITOCHONDRIAL DNA DELETIONS IN ADULT 
MOUSE CARDIAC SIDE POPULATION CELLS
Lushaj, Entela, Lozonschi, Lucian, Barnes, Maria, Kohmoto, Takushi
University of Wisconsin, Madison, Madison, WI, USA

We investigated the presence and potential role of mitochon-
drial DNA (mtDNA) deletion mutations in adult cardiac stem 
cells. Cardiac side population (SP) cells were isolated from 8- and 
12-week-old mice and standard polymerase chain reaction (PCR) 
was used to screen for the presence of mtDNA deletion mutations 
in freshly isolated and cells cultured to passage 10. When present 
the abundance of mtDNA deletions was analyzed in single cell 
colonies. The effect of different levels of deletion mutations on SP 
cell growth and differentiation was determined. MtDNA deletion 
mutations were found in freshly isolated and cultured cells from 
both 8- and 12-week-old mice. While there was no significant dif-
ference in the number of single cell colonies with mtDNA deletions 
from any of the above groups, the abundance of mtDNA deletions 
was significantly higher in the cultured cells, as determined by 
quantitative PCR. We also found that cells harboring high levels of 
mtDNA deletions (i.e. deleted mtDNA comprised more than 60% of 
total mtDNA) also showed slower proliferation rates and decreased 
differentiation capacities. MtDNA deletion mutations could be 
used as markers to assess adult stem cells that exhibit stability over 
extended periods of culture.

Poster Board Number: F-2028

BROWN ADIPOSE TISSUE DERIVED-CELLS 
DIFFERENTIATE INTO CARDIAC CONDUCTION 
AND PACE-MAKER CELLS IN VITRO AND IMPROVE 
COMPLETE AV BLOCK In vIvo
Takahashi, Toshinao1, Nagai, Toshio1, Kobayashi, Yoshio1, Komuro, 
Issei2

1Cardiovasucular Science and Medicine, Chiba University, Chiba-Shi, Japan, 
2Cardiovasucular Medicine, Osaka university, Osaka, Japan

An adipose tissue is one of the sources of mesenchymal stem cells, 
which have the potential to differentiate into various types of cells. 
Here we report that adipose tissue-derived mesenchymal stem 
cells differentiate into cardiac conduction system and pacemaker-
like cells. Brown adipose tissue (BAT) were isolated from interscapu-
lar area of mice and enzymatically digested before culture. The 
cell surface marker analysis of isolated BAT-derived cells showed 
CD29 100%, CD31 17%, and CD45 6.4%. Round or tube-like cells in 
some of the colonies showed spontaneous beating at 4-7 days after 
culturing of BAT-derived cells. RT-PCR analyses revealed that BAT-
derived cells expressed Nkx2.5, GATA6, Tbx5, ANF, MEF2C, cardiac 
alpha actin and MyoD. Immunocytochemical analysis revealed that 
the most of round and tube-like cells in beating colonies expressed 
sarcomeric alpha actinin (SA), alpha myosin heavy chain, beta myo-
sin heavy chain, and cardiac Troponin T, cardiac Troponin I. Some of 
the tube-like cells showed fine sarcomeric structures. Patch-clamp 
techniques revealed that spontaneous electrical activity appeared 
between -40 and -60 mV. The shape of action potential from beat-
ing round and tube like cells showed properties of both cardiac 
pacemaker and neuronal cells. Next, we assessed the ability of the 
BAT-derived cells to adequately respond to adrenergic and mus-
carinic stimuli, we evaluated the possible chronotropic changes 
induced by administration of the β-agonist isoproterenol and the 
muscarinic agonist carbamylcholine . Isoproterenol administra-
tion resulted increase in the spontaneous beating frequency. In 
contrast, carbamylcholine administration resulted in decrease in 
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the spontaneous beating frequency. BAT-derived cells expressed 
several cardiac conduction system and pace-maker cell marker 
genes, such as Tbx5, HF-1b, connexin 40, connexin 45, MinK, and 
HCN1 to 4, which are necessary for pace-maker activity. Real-time 
PCR studies showing that pace-maker cell marker genes, such as 
Tbx3, Tbx18, and Kir2.1 was increased. To examine the regenerative 
potential, we created complete atrioventricular(AV) block in mice 
and injected GFP positive primary beating BAT-derived cells or pas-
saged white adipose tissue (WAT) derived cells which did not show 
any cardiac or skeletal characters, intramyocardially into around the 
AV node. At 1weeks after transplantation, 50% of BAT-derived cells 
injected mice improved sinus rhythm or 2:1 AV block(n=8), but all 
WAT-derived cells injected mice continued complete AV block(n=4). 
Immunocytochemical analysis revealed that GFP and SA positive 
cells exist in atriam and ventricular septum in BAT-derived cells 
injected heart. And some GFP positive cells co-expressed several 
cardiac conduction system and pace-maker cell marker genes. 
These findings suggest that BAT-derived cells differentiate into 
cardiac conduction system and pacemaker-like cells in vitro and in 
vivo, and may become a useful cell source for arrhythmia therapy.

Poster Board Number: F-2029

CALRETICULIN DEFICIENT (CRT-/-) MOUSE 
EMBRYONIC STEM CELL MODEL ELUCIDATES 
THE CALCIUM-DEPENDENT NUCLEAR PORE 
COMPETENCY REQUIRED FOR CARDIAC 
DEVELOPMENT
Purushothaman, Saranya1, Behfar, Atta1, Faustino, Randolph1, 
Niederlander, Nicolas1, Puceat, Michel2, Michalak, Marek3, Terzic, 
Andre1, Perez-Terzic, Carmen1

1Mayo Clinic College of Medicine, Rochester, MN, USA, 2Universite Paris 
Descartes, Evry, France, 3University of Alberta, Edmonton, AB, Canada

Calreticulin deficiency results in myocardial developmental defects 
culminating in embryonic lethal heart failure. Recent studies have 
linked the loss of this calcium-binding chaperone to a failure in 
myofibrillogenesis. Here we used the mouse embryonic stem cell 
model of calreticulin deficiency (crt-/-) to dissect the molecular basis 
of calreticulin-mediated dysregulation during cardiac develop-
ment. crt-/- deficiency was found to have disrupted nuclear import 
of the cardiac transcription factor MEF2C, and diminished nucleo-
cytoplasmic transport of nuclear localization signal-containing 
peptides as well as histone H1, a constitutive nuclear protein. 
Expression profiling of crt-/- derived cardiomyocytes highlighted 
impact on the nuclear pore complex with significant downregula-
tion in nuclear transport machinery, including nucleoporins and 
cargo transport proteins. Alteration in protein content resulted in a 
conformation change of the crt-/- nuclear pore architecture as dem-
onstrated by a decreased diameter and diminished probability of 
conduit occupancy when compared to wild type stem cell-derived 
cardiomyocytes at nanoscale resolution. The defect in nuclear pore 
complex function was associated with abnormal myofibrillogen-
esis. Correction of reduced intracellular calcium pools, seen with 
calreticulin deletion, reinstated nuclear pore microarchitecture 
and rescued nuclear import resulting in normalization of myofi-
brillogenesis. Thus, calreticulin-dependent calcium modulation 
is essential for maintenance nuclear pore transport competency 
during myofibrillogenesis, identifying a new role for calreticulin as 
a critical regulator of nucleocytoplasmic communication during 
cardiac differentiation.

Poster Board Number: F-2030

METABOLIC SELECTION FOR PLURIPOTENT STEM 
CELL DERIVED CARDIOMYOCYTES
Tohyama, Shugo1, Hattori, Fumiyuki2, Sano, Motoaki1, Hishiki, 
Takako3, Nagahata, Yoshiko3, Hashimoto, Hisayuki1, Yuasa, 
Shinsuke1, Suematsu, Makoto3, Fukuda, Keiichi1

1Department of Cardiology, Keio University School of Medicine, Tokyo, Japan, 
2Asubio Pharma Co., Ltd, Kobe, Japan, 3Department of Biochemistry, Keio 
University School of Medicine, Tokyo, Japan

Heart-regenerative cell therapy using pluripotent stem cells (PSCs) 
including embryonic stem cells (ESCs) and induced pluripotent 
stem cells (iPSCs) is a promising divergent therapeutic strategy 
for patients with severe heart failure. Mass production of highly 
purified cardiomyocytes is a critical bottleneck in realizing heart re-
generative therapy. Our recently established non-genetic purifica-
tion method of cardiomyocytes using mitochondrial dye is efficient 
but not suitable to produce clinical-scale cardiomyocytes due to 
the usage of FACS. This study was designed to establish a large-
scale purification method for PSC-derived cardiomyocytes based 
on cell-specific differences in metabolism and nutrition source. We 
first approached this issue by focusing on the possible metabolic 
differences between cardiomyocytes and ESCs by transcriptome 
and metabolome analyses. Transcriptome analysis delineated 
marked differences in isozyme expression and mRNA levels be-
tween metabolic pathways including glycolysis and the TCA cycle. 
Fluxome analysis using [13C]-labeled glucose revealed that ESCs 
used glucose mainly for biomass synthesis, while cardiomyocytes 
used glucose primarily for ATP production via TCA cycle. Lactate 
was discarded by ESC, but it was incorporated into cardiomyocytes. 
Taken together, we developed a novel method for purifying the 
bulk of PSC-derived cardiomyocytes using original culture media. 
This culture media enabled us to obtain > 98.5% pure cardiomyo-
cytes derived from human ESCs which did not form teratoma when 
transplanted into immunodeficient mice testes. We investigated 
the molecular mechanism to determine why cardiomyocytes 
can survive for the long period in the lactate-supplemented and 
glucose-starved medium by fluxome analysis using [13C]-labeled 
lactate. Surprisingly, they can produce some biomass from lactate 
via gluconeogenic pathway. In this study, we report a novel 
method to purify a bulk of cardiomyocytes from PSC-derivatives 
based on the findings from transcriptome and fluxome analyses. 
We believe that our novel and inexpensive method termed “Lactate 
Method” will resolve the bottleneck and directly facilitate human 
heart-regenerative therapies.

Poster Board Number: F-2031

DIFFERENTIATED CELL-SPECIFIC GENE BODY 
DNA HYPOMETHYLATION CONTRIBUTES TO 
TRANSCRIPTIONAL EFFICIENCY IN CELL TYPE-
SPECIFIC EXPRESSION PATTERNS .
Oda, Mayumi, Makino, Shinji, Enomoto, Hirokazu, Yae, Kojiro, 
Yuasa, Shinsuke, Fukuda, Keiichi
School of Medicine, Keio University, Shinjuku, Japan

[INTRODUCTION] Efficient transcription of tissue-specific genes is 
important for the maintenance of functionality of differentiated 
cells. In mammals, non-promoter regions are generally highly 
methylated, resulting in global repression of gene transcription. 
This suggests that a reduction of gene body DNA methylation in 
certain genes would enhance transcription of these genes. Escape 
from gene body methylation could be a cell type-specific strategy 
to allow efficient transcription in a select set of genes. In this study, 
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we challenged to address whether the alteration of DNA methyla-
tion distribution may contribute to the cell type-specific gene 
expression patterns. [METHODS AND RESULTS] We analyzed the 
genome-wide patterns of transcriptional and DNA methylation 
status of embryonic stem (ES) cells and purified mouse cardio-
myocytes from several developmental stages. A massively parallel 
sequencing-based high-throughput analytical technique for DNA 
methylation, HELP-tagging method, was used for the analysis of 
global epigenetic status. In comparison with their gene expression 
patterns, the gene body DNA methylation levels of multiple genes 
showed a negative correlation with gene expression in cardiomyo-
cytes compared to ES cells. In contrast to global DNA methylation 
levels, the decline in DNA methylation levels of cardiac genes, 
for example in the entire myosin heavy chain locus, was induced 
before birth and was subsequently maintained. Overall, the hypo-
methylation was more enhanced in the promoter-proximal half of 
the gene body, suggesting the possibility of transcription-associat-
ed escape of DNA methylation. [CONCLUSION] We speculated that 
gene body DNA hypomethylation of the cell type-specific gene 
subpopulation might be actively induced during cardiomyocyte 
differentiation, in contrast to the global DNA hypermethylation in 
pluripotent stem cells. Since the negative correlation of gene body 
DNA methylation levels and gene transcription was not observed 
in ES cells, we propose that the gene body DNA hypomethylation 
of cell type-specific gene loci is a strategy for the efficient transcrip-
tion of a set of genes in differentiated cells.

Poster Board Number: F-2032

INTERPLAY BETWEEN P63 ISOFORMS, ACTIVIN-A 
AND IGFBP7 DURING CARDIOGENESIS OF 
EMBRYONIC STEM CELLS
Wolchinsky, Zohar1, Shivtiel, Shoham1, Shtrichman, Ronit2, Ziskind, 
Anna2, Sprecher, Eli3, Rouleau, Matthieu4, Itskovitz-Eldor, Joseph5, 
Aberdam, Daniel1

1INSERTECH, Bruce Rappaport Faculty of Medicine, Technion - Israel Institute 
of Technology, Haifa, Israel, 2Sohnis and Forman Families Stem Cell Center, 
Technion - Israel Institute of Technology, Haifa, Israel, 3Department of 
Dermatology, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel, 4INSERMU633, 
University Paris Descartes, Evry, France, 5Department of Obstetrics and 
Gynecology, Rambam Medical Center, Haifa, Israel

p63 is a transcription factor, member of the p53 family, which plays 
a pivotal role in epidermal development. p63 gene produces two 
main isoforms, TAp63 and ΔNp63, which have distinct gene expres-
sion profile and opposite functions on epithelial homeostasis and 
cancer. While TAp63 isoform can promote apoptosis, the ΔNp63 
isoform plays a role in cell proliferation, cell adhesion and epider-
mal development. We have recently discovered an unexpected role 
of p63 in heart development and mammalian cardiogenesis. We 
detected that p63-null embryos suffer from severe congenital car-
diopathy. In situ hybridization revealed that p63 is produced by em-
bryonic visceral endoderm at early stage. By the use of murine em-
bryonic stem cell (mES) model, which recapitulates successive steps 
of early cardiogenesis, we demonstrated that TAp63 controls, in a 
cell-nonautonomous manner, cardiac progenitor differentiation. 
Inhibition of TAp63 during differentiation did not interfere with the 
commitment of mesodermal progenitors but prevented their com-
mitment to cardiac progenitors and mature cardiomyocytes. In the 
present study, we observed that, while inhibition of TAp63 reduced 
cardiomyocyte differentiation, repression of ΔNp63 enhanced it. 
We found that this opposite regulation occurred through the direct 
modulation of the expression of Activin-A gene, a member of the 
TGFβ superfamily. This modulation demonstrated by both Activin-A 
promoter/reporter assays and ChIP-qPCR analysis. Treatment of ES 

cells by SB431542, an inhibitor of Activin/Nodal pathway, abolished 
the repressive effect of ΔNp63 on cardiogenesis. IGFBP7, a member 
of soluble secreted proteins that bind insulin-like growth factors, 
has been suggested to bind Activin-A. Moreover, a recent report of 
a germ line mutation in IGFBP7 gene in humans suggests a specific 
developmental role in the cardiovascular system. Finally, our recent 
transcriptome analysis of laser captured-embryonic p63-null skin 
revealed that IGFBP7 is a target gene of ΔNp63. Accordingly, we 
found that during mES-driven cardiogenesis, IGFBP7 expression 
was enhanced by siΔNp63 and repressed by siTAp63. Furthermore, 
ΔNp63 and TAp63 directly regulated IGFBP7 in a competitive and 
opposing fashion, as repressor and activator of IGFBP7, respective-
ly. These effects were partially abolished by SB431542 treatment, 
suggesting a dual direct and indirect regulation of IGFBP7 by the 
p63/Activin pathway. Interestingly, IGFBP7 levels affected ΔNp63 
and TAp63 expression, thus creating a regulatory feedback loop. 
Because of their potential as cellular source for cardiac cell therapy, 
we tested whether similar regulation could occur in human ES cells. 
Remarkably, inhibition of ΔNp63 strongly enhanced cardiomyocyte 
differentiation of huES cells as shown by the significant enhance-
ment of beating cells and elevated Activin-A and IGFBP7 gene 
expression. In conclusion, our results demonstrate the antagonistic 
regulation of the two p63 isoforms on Activin-A/IGFBP7 expression 
in a dual regulatory manner. These findings emphasize the impor-
tance of p63 in mammalian cardiogenesis.

Poster Board Number: F-2033

C-KIT POSITIVE CARDIAC STEM CELLS FROM 
APPENDIX OF THE RIGHT ATRIUM AND LEFT 
VENTRICULAR ANEURYSM POSSESS DIFFERENT 
PROPERTIES
Parfyonova, Yelena1, Dergilev, Konstantin1, Rubina, Ksenya2, 
Sysoeva, Veronika2, Akchurin, Renat1, Tkachuk, Vsevolod2

1Russian Cardiology Research & Production Centre, Moscow, Russian 
Federation, 2Basic Medicine, Moscow State University, Moscow, Russian 
Federation

Accumulating evidence indicates that the adult mammalian myo-
cardium, including that in humans, contains a small pool of tissue-
specific progenitor cells that can replenish the cardiomyocyte and 
vascular cells population and represent new development in stem 
cell-based cardiac regenerative medicine. The aim of the present 
study is to characterize properties of c-kit+ cardiac stem cells in the 
human atrial heart tissue (appendix of the right atrium (ARA)) and 
aneurysm, harvested during surgical operations from patients with 
coronary artery disease. Using immunohistochemistry and flow 
cytometry we have found that c-kit positive cells in the ARA and 
aneurysm tissue expressed stem cell markers (MDR1, c-met, Igf1R, 
N-cadherin) and characterized by the absence of hematopoietic 
markers (CD34, CD45). Part of c-kit positive cells in the ARA prolifer-
ate (express Ki67) and differentiate to cardiomyocytes and smooth 
muscle cells (express Gata4, sarcomeric actinin, smooth muscle 
actin). C-kit positive cells in the aneurysm tissue did not proliferate, 
did not express markers of cardiomyocytes and vascular cells and 
expressed cell cycle inhibitor p21Cip/Waf1. Number of c-kit+ cells 
in the ARA were higher in women younger than 60 years compared 
to older women and men below and up 60. It is positively correlat-
ed with the severity of coronary artery atherosclerosis and anterior-
posterior size of the left atrium, but do not dependent on the 
presence of risk factors for cardiovascular disease (hypertension, 
diabetes mellitus, hyperlipidemia, obesity, smoking). Using explant 
culture following by magnetic cell sorting c-kit positive cells could 
be successfully isolated from human heart tissue and expanded 
in vitro. C-kit positive cells from ARA had a more pronounced 
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proliferative capacity, than c-kit cells of the aneurysm. C-kit+ cells 
from ARA were clonogenic and expressed genes of pluripotency 
(Oct4, Sox2, Klf4, C-myc, Nanog). Cultured c-kit positive cells from 
ARA had ability to form cardiomyocyte-like and endothelial-like 
cells after cultivation in differentiation mediums. They were capable 
to form endothelial-like structures in vitro and secreted angiogenic 
growth factors (VEGF and HGF). C-kit positive cells from aneurysm 
tissue had a limited differentiation potential and did not differenti-
ate to endothelial-like cells. Thus ARA and aneurysm tissue contain 
pool of c-kit+ cells that have properties of stem cells and can be 
isolated and expanded in vitro. Both tissues represent a promising 
source of autologous cardiac stem cells for cardiomyoplasty. How-
ever, a limited differentiation potential and proliferative capacity of 
cells from aneurysm should be taken into consideration.

Poster Board Number: F-2034

ANALYSIS OF DIFFERENTIATION CAPACITY 
TOWARD CARDIOMYOCYTES FROM PLURIPOTENT 
STEM CELLS
Yoshida, Yoshinori, Oishi, Akiko, Nishikawa, Misato, Takei, Ikue, 
Okita, Keisuke, Yamanaka, Shinya
Center for iPS cell research and appllication, Kyoto University, Kyoto, Japan

Mouse and human somatic cells could be reprogrammed to 
induced pluripotent stem cells (iPS cells), which maintain an undif-
ferentiated state similar to that of embryonic stem cells (ES cells) by 
transduction of four transcription factors, Oct 3/4, Sox2, Klf4, and 
c-Myc (4F). iPS cells can be reprogrammed from many types of cells, 
including fibroblasts, keratinocytes, and blood cells, such as T lym-
phocytes. Various methods to deliver the reprogramming factors, 
including retrovirus, lentivirus, sendaivirus, plasmids, and modi-
fied RNAs are reported to successfully reprogram the somatic cells 
into iPS cells. The embryonic stem cells are known to have marked 
difference in differentiation propensity between cell lines. We inves-
tigate the differentiation capacity of human iPS cells toward cardio-
myocytes in in-vitro directed differentiation, and cardiomyocytes 
were successfully generated from human iPS cells efficiently. These 
derived cardiomyocytes showed electrophysiological activities 
similar to cardiomyocytes from normal tissues. We compared the in 
vitro differentiation propensity into cardiomyocytes in several ES/ 
iPS cell lines, and found that several lines can produce cardiomyo-
cytes effectively and other cell lines produce cardiomyocytes less 
effectively. We are analyzing the expression profiles and epigenetic 
status of these iPS cell lines. Our data suggest that finding the 
optimal cell lines to produce cardiomyocytes effectively is useful for 
application of the derived cardiomyocytes from iPS cells.

Poster Board Number: F-2035

TISSUE RESIDENT PDGFRA SCA1 POSITIVE 
MESENCHYMAL PROGENITORS WITHIN THE 
MURINE HEART REGULATE THE FORMATION OF 
CARDIAC FIBROSIS
Paylor, Ben, Rossi, Fabio
University of British Colombia, Vancouver, BC, Canada

The cellular definition of a cardiac fibroblast has been expanded in 
recent years to describe a heterogeneous population of mesenchy-
mal cells within the heart which are important mediators of repair 
following injury. The role of recently described cardiac-resident 
MSC-like cells, termed colony-forming units - fibroblasts (CFU-Fs, 
identified as CD45-, CD31-, Sca1+, and PDGFRa+) in the modest re-
generative response of the injured myocardium has yet to be inves-
tigated. Further, in the absence of a robust regenerative response, 

cardiac CFU-Fs are hypothesized to be the principle cell type in-
volved in the formation of a fibrosis within the heart. Elucidation of 
the cellular and molecular mechanisms regulating cardiac CFU-F’s 
role in the axis of regeneration versus repair following myocardial 
injury will lead to novel therapeutic avenues to modulate these 
processes. Following enzymatic digestion of adult PDGFRa-EGFP 
murine hearts, PDGFRa+ Sca1+ were isolated and analyzed for 
expression of genes associated with regulation of the extra-cellular 
matrix (ECM). Sca1+ cells were found to express significantly more 
Col1a1, Col1a3, CTGF, TGFB1, Vimentin, MMP2 and MMP9 in relation 
to all other cell populations within the heart (PDGFRa+ Sca1-, PDG-
FRa- Sca1-, CD45+, CD31+) highlighting their role in the regulation 
of matrix proteins within the heart. The expression of ECM-related 
genes was further increased following daily administration of the 
beta-agonist isoproterenol, which also led to selective proliferation 
(assessed by EdU incorporation) of PDGFRa+ cells co-localizing 
with collagen-1+ in small infarct-like areas. Treatment with imatinib 
mesylate, which non-selectively inhibits PDGFRa, normalized ex-
pression of ECM-related genes, reduced proliferation and reduced 
the quantity of immunostained collagen-1+ depositions within the 
heart. Involvement of cardiac CFU-Fs in the formation of cardiac 
fibrosis was further evidenced by a significant increase in PDGFRa+ 
Sca1+ cells within the hearts of aged (1 year) MDX mice, in which 
a mutation in the dystrophin gene leads to cardiomyopathy and 
cardiac fibrosis in aged animals. Freshly sorted PDGFR+ Sca1+ cells 
from aged MDX mice were also found to significantly upregulate 
ECM-associated genes. Isolation and clonal expansion of cardiac 
CFU-Fs in vitro confirmed their multipotency towards mesenchymal 
lineages (cultured in osteo-, chondro- and adipogenic condi-
tions). Treatment of cultured CFU-Fs with PDGF-AA and/or TGFB1 
had potent mitogenic effects on the cultured cells, in addition to 
upregulating ECM-associated genes. Understanding the biological 
role of cardiac-resident PDGFRa+ Sca1+ mesenchymal progenitors 
in both physiological and pathological settings is highly relevant to 
the field of cardiovascular medicine. With numerous animal studies 
and large-scale clinical trials confirming the beneficial effects of 
transplantation of BM-MSCs on cardiac regeneration, it is possible 
that interventions targeted to manipulating cardiac CFU-Fs could 
lead to greater efficacy and improved clinical outcomes.

Poster Board Number: F-2036

SALL PROMOTES CARDIAC PROGENITOR 
CELL FATE AND FULLY CONTRIBUTE TO 
CARDIOMYOCYTE LINEAGES
Yuika, Morita1, Yuko, Tsukahara1, Peter, Andersen2, Junko, 
Kurokawa3, Hiroe, Sugizaki1, Sylvia, Evans4, Yumiko, Saga5, Ryuichi, 
Nishinakamura6, Tetsushi, Furukawa3, Chulan, Kwon2, Kazuko, 
Koshiba1, Jun, Takeuchi K.1
1the University of Tokyo, Tokyo, Japan, 2Johns Hopkins University, Baltimore, 
MD, USA, 3Tokyo medical and Dental University, Tokyo, Japan, 4UCSD, San 
Diego, CA, USA, 5national Institute of Genetics, Shizuoka, Japan, 6Kumamoto 
University, Kumamoto, Japan

The heart is composed from three major mesodermal progenitor 
cell lineages, the first heart field (FHF) marked by Nkx2-5/Tbx5, the 
second heart field (SHF) marked by Islet1/Nkx2-5, and proepicar-
dial origin (PEO) marked by WT1/Tbx18. However, why progenitor 
fields are located separately from common mesoderm has been 
unaddressed, and which indispensable factors control producing/
maintaining these cardiac progenitor cells (CPCs) has been unclear. 
To understand these questions, we have screened out Sall genes 
as regulators for ectopic cardiac cell induction in the mesoderm 
by in vivo/in vitro Sall overexpression studies. Sall genes start their 
expression earlier than Islet1/Nkx2-5/WT1. Their expression do-
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mains are observed in anterior mesodermal layers, including major 
SHF that defined by Islet1, but not observed in FHF by Tbx5/Actc 
during embryogenesis. Sall knockout analysis resulted in severe 
heart defects, especially loss of OFT and RV with downregulation of 
progenitor expression, suggesting that Sall+ lineage lies upstream 
of cardiac progenitor genes and is essential for cardiogenesis. We 
performed lineage-tracing analysis for Sall+ cardiac progenitors, by 
crossing a tamoxifen inducible Sall-creERT2 mouse with a ROSA-
YFP reporter mouse. Interestingly, Sall+ lineage cells substantially 
contributed to the embryonic heart, including OFT, RV and specific 
part of LV. In vitro culture system with Sall-EGFP differentiated 
ES cells, and sorted Sall+ cells from Sall-EGFP knock-in live mice 
resulted in significantly differentiated ventricular-like cardiomyo-
cytes, SAN, smooth muscle cells. In addition, Sall-EGFP+ colonies 
mostly differentiated into beating cardiomyocyte (80%) with 
cardiac Troponin (>90%), in whereas EGFP- cells differentiated into 
cardiomyocytes with low efficiency (<20%). Our results investigate 
that Sall marks a novel factor contributing to the fully heart via two 
distinct (dependent-independent) pathways upon Islet1, and it’s an 
indispensable gene for cardiac progenitor/stem cells.

Poster Board Number: F-2037

MICRORNAS REGULATE MUSCLE LINEAGE SWITCH
Sampaolesi, Maurilio, Crippa, Stefania, Pues, Matthias, Cassano, 
Marco, Berardi, Emanuele
Department of Development & Regeneration, Translational Cardiomyology Lab 
-Stem Cell Institute, Leuven, University of Leuven, Belgium

MicroRNAs (miRNAs) are small non-coding RNAs regulating post-
transcriptionally gene expression by degradation or translational 
repression of specific target mRNAs. In the 90s, lin-4 and let-7 were 
firstly identified as small regulatory RNAs able to control C. elegans 
larval development, by specifically targeting the 3’UTR of specific 
genes. These findings have introduced a novel and wide layer of 
complexity in the regulation of mRNA and protein expression. 
Lin-4 and let-7 are now considered the founding members of an 
abundant class of miRNAs, common in viruses, green algae, plants, 
flies, worms, and in mammals. In humans, the estimated number 
of genes encoding for miRNAs is as high as 1000 and around 30% 
of the protein-coding genes is post-transcriptionally controlled by 
miRNAs. Cardiac and skeletal muscles are powerful examples to 
summarize the activity of miRNAs in cell fate specification, lineage 
differentiation and metabolic pathways. Indeed, specific miRNAs 
control the number of proliferating muscle progenitors to guar-
antee the proper formation of the heart and muscle fibres and to 
assure the self-renewal of muscle progenitors during adult tissue 
regeneration. Conversely, other miRNAs promote the differentia-
tion of muscle progenitors into skeletal myofibres or into cardio-
myocytes. Moreover, miRNAs finely tune metabolic activity, survival 
and remodelling processes in response to stress, injury and chronic 
diseases. Recently, we showed that Sgcb-null cardiac progenitors 
spontaneously differentiated into skeletal myoblasts. Aberrant 
myogenic potential correlated with downregulation of miRNA669 
family members, which directly target MyoD and prevent aberrant 
myogenesis. These results provide complex insights on mesoder-
mal progenitor commitment and indicate that special tailored 
procedures may be required to improve cardiac stem cell-based 
protocols.

Poster Board Number: F-2038

DRIVING HEART PROGENITOR CELL FATE AND 
REGENERATION In vIvo VIA CHEMICALLY 
MODIFIED MRNA
Zangi, Lior1, O. Lui, Kathy1, Nahrendorf, Matthias2, Li, Ronald3, Pu, 
William4, Rossi, Derrick5, Chien, Kenneth1

1Cardiovascular Research Center and Department of Stem Cell and 
Regenerative Biology (SCRB), Massachusetts General Hospital and Harvard 
University, Boston, MA, USA, 2Center for Systems Biology, Massachusetts 
General Hospital and Harvard Medical School, Boston, MA, USA, 3Stem Cell 
& Regenerative Medicine Consortium, LKS Faculty of Medicine, University of 
Hong Kong, Boston, MA, USA, 4Department of Cardiology, Children’s Hospital 
Boston, Boston, MA, USA, 5Program in Cellular and Molecular Medicine, Immune 
Disease Institute, Boston, MA, USA

A number of multipotent heart progenitors is responsible for the 
diversification and expansion of distinct cardiac muscle, vascular 
smooth muscle, and endothelial cell lineages during cardiogen-
esis. Unlocking the potential of these progenitors for cell-based 
regenerative therapeutics has been hampered by difficulties with 
scalability, grafting, survival, rejection, and electrical coupling. 
Recent studies have identified a rare number of post-natal heart 
epicardial progenitors, along with developmental cues that control 
their renewal, fate, and function during in vitro cardiogenesis in 
pluripotent stem cells and clonal assays. If the authentic in vivo 
paracrine factors could be identified and delivered in an efficient, 
localized, and transient manner in the injured adult heart, the in 
vivo cardiac delivery of paracrine factors might represent a viable 
alternative therapeutic strategy, akin to the known clinical utility 
of erythropoietin and GM-CSF to selectively augment specific 
blood cell lineages. In support of this concept, recent studies have 
suggested the presence of endogenous paracrine signals that can 
expand these progenitors following cardiac injury in vivo, although 
the precise subset of progenitors and the exact paracrine signals 
are largely unclear. Herein, we have identified VEGF-A as a key fate 
shift in the human fetal heart that expands the vascular progeni-
tor pool in the family of multipotent human heart progenitors 
during ES cell cardiogenesis, and have utilized modified mRNA to 
transiently and efficiently express the corresponding protein at 
high levels in human and murine cardiomyocytes in vitro, as well as 
in the adult murine heart following injury. A combination of lineage 
tracing and FACS analysis in three independent genetically engi-
neered mouse model systems document that VEGF-A is expanding 
and driving rare pre-existing WT-1 epicardial progenitors away 
from a previously described interstitial fibroblast like state and 
towards a cardiac and vascular fate following myocardial infarction. 
The therapeutic effect includes a 3 fold increase in WT1+ epicardial 
progenitors and their vascular cell lineages, an increase in capillary 
density, a marked reduction in cardiac fibrosis, an improvement 
in global cardiac function, and islands of de novo cardiomyocytes. 
In summary, modRNA is a new platform to allow the rapid in vivo 
assay of known or novel paracrine protein factors that can drive 
the expansion and fate of endogenous heart progenitors following 
heart injury. In addition, VEGF-A modRNA represents a novel heart 
progenitor cell fate shift following injury, and suggests a new cell-
free therapeutic paradigm to achieve the in vivo recruitment and 
subsequent differentiation of endogenous heart progenitors for 
cardiovascular regeneration
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Poster Board Number: F-2039

MODELING ARRHYTHMIAS WITH PATIENT-
SPECIFIC IPS CELLS
Schaniel, Christoph1, Young, Wilson2, D’Souza, Sunita L.1, Fabris, 
Frank J.3, Sobie, Eric A.3, Lemischka, Ihor R.1
1Developmental and Regenerative Biology, Mount Sinai School of Medicine, 
New York, NY, USA, 2Mount Sinai School of Medicine, New York, NY, USA, 
3Pharmacology and System Therapeutics, Mount Sinai School of Medicine, New 
York, NY, USA

The recent breakthrough to generate patient-specific induced plu-
ripotent stem cells (iPSCs) offers a new approach to model human 
disorders and could facilitate the development of novel therapeutic 
interventions. Long QT (LQT) and Brugada (Br) Syndromes (S) are 
genetic arrhythmogenic disorders characterized by abnormal ion 
channel function resulting in prolonged QT intervals or elevation in 
the ST segment, respectively, on an electrocardiogram. A reduction 
of the rapidly activating delayed rectifier potassium channel cur-
rent (IKr) caused by LQTS-associated mutations in the KCNH2 gene 
can induce ventricular arrhythmia and cause sudden cardiac death. 
Here we report the development of disease-specific human iPSC 
lines from patients with type-2 LQTS caused by a heterozygous, 
2398+1G->C splice site mutation in KCNH2. The mutation disrupts 
the consensus sequence of the donor splice site of intron 9 and 
leads to the activation of a cryptic splice site 54 bp downstream. 
The cryptic splicing results in a full-length KCNH2 protein with 
an insertion of 18 amino acids, causing a trafficking defect of the 
mutant channel. This was confirmed by KCNH2 immunostaining 
in cardiomyocytes differentiated from established LQT2-iPSC lines, 
thereby providing the first trafficking defect studies with patient-
specific iPSC lines. Electrophysiological measurements revealed 
prolonged action potential-duration in KCNH2 2398+1G->C 
LQT2-hiPSC lines when compared to healthy control lines. Ongoing 
single-cell patch clamp studies should confirm that the prolonga-
tion in action-potential-duration stems from a specific decrease in 
IKr. In addition we will present data on iPSCs derived from a patient 
with two mutations in KCNH2 (355G->C and 568C->T resulting 
in a single amino acid substitution D119H) as well as from 2 BrS 
patient with a 3157G->A (E1053K) mutation. We are in the process 
of correcting the mutations using helper-dependent adenovirus 
mediated gene targeting. In addition, we are in the process of res-
cuing the phenotype in our splice site mutation LQT2-hiPSC lines 
by depleting the mutant KCHN2 mRNA using short-hairpin RNAs 
that target specifically the 54 bp insertion. Our work demonstrates 
the opportunity of hiPSC technology to study human diseases in a 
dish, in our case, the abnormal functional phenotype of inherited 
cardiac disorders.

Cancer Cells
Poster Board Number: F-2041

C-MET PROTECTS BREAST CANCER STEM 
CELLS FROM APOPTOSIS INDUCED BY SODIUM 
BUTYRATE
Sun, Bo, Xiao, Zhong-Dang
State Key Laboratory of Bioelectronics, SouthEeast University, NanJing, China

Sodium Butyrate (NaBu) is regarded as a potential reagent for 
cancer therapy. In this study, a specific breast cancer cell population 
that is resistant NaBu treatment was identified. These cells possess 
cancer stem cell characters, such as the capability of sphere forma-
tion in vitro and high tumor incident rate (85%) in mouse model. 
Forty percent of the NaBu resistant cells express the cancer stem 
cells marker, the CD133, whereas only 10% intact cells present the 

CD133 antigen. Furthermore, the endogenous expressing c-MET 
contributes to the survival of cancer stem cell population from the 
treatment of NaBu. The CD133+ group also presents a higher level 
of c-MET. A combination treatment of MET siRNA and NaBu ef-
ficiently prohibited the breast cancer progression, and the incident 
rate of the tumor decrease to 18%. This study may help to develop 
a new and alternative strategy for breast cancer therapy by target-
ing breast cancer stem cells.

Poster Board Number: F-2042

IRRADIATED HUMAN BREAST CANCER CELLS 
TREATED WITH STEROID HORMONES ARE 
ENRICHED WITH CANCER STEM CELLS
Vares, Guillaume, Cui, Xing, Nakajima, Tetsuo, Nenoi, Mitsuru
National Institute of Radiological Sciences (NIRS), Chiba, Japan

Exposure to ionizing radiation is known to result in an increased risk 
of breast cancer. There is strong evidence that steroid hormones 
influence radiosensitivity and breast cancer risk. Tumors may be 
initiated by a small subpopulation of cancer stem cells. In order to 
assess whether the modulation of radiation-induced breast cancer 
risk by steroid hormones might involve cancer stem cells, we mea-
sured by flow cytometry the proportion of cancer stem-like cells 
(CSCs) in irradiated T47D and MCF7 breast cancer cell lines after 
progesterone and estrogen treatment. We isolated a subpopula-
tion of CSCs with high aldehyde dehydrogenase (ALDH) activity 
and increased ability to form tumorspheres in suspension cultures. 
Progesterone treatment inhibited radiation-induced cell death in 
both cell lines, while estrogen treatment counteracted radiation-
induced cell death only in T47D cells. Exposure to ionizing radiation 
and estrogen treatment of non-irradiated T47D cells resulted in 
increased percentages of CSCs with higher tumorigenic properties. 
Progesterone treatment of both irradiated and non-irradiated T47D 
cells increased the proportion of CSCs, suggesting that progester-
one might influence radiosensitivity in the breast partly by trigger-
ing the expansion of the cancer stem cell compartment.

Poster Board Number: F-2043

ENRICHED EXPRESSION OF LYMPHATIC MARKER 
PROTEIN, PODOPLANIN, ON LEUKEMIA STEM 
CELLS IN ACUTE MYELOID LEUKEMIA
Lee, Ji Yoon, Park, Sohye, Yoon, Jae-Ho, Shin, Seung Hwan, Min, 
Woo-Sung, Kim, Heeje
Department of Hematology, The Catholic University of Korea, Seoul, Korea, 
Republic of

Background. Acute myeloid leukemia (AML) is organized as a cellu-
lar hierarchy initiated by self-renewing leukemia stem cells (LSCs). It 
is now accepted that the leukemia stem cell will not be eradicated 
after chemotherapy as well as hematopoietic tissues still possess 
both LSCs and residual normal hematopoietic stem cells (HSCs) in 
AML. CD34+CD38− cells can be thought of as normal HSCs as well 
as representative LSCs. Therefore, sophisticated LSC marker, which 
is distinguishable from HSCs, still remains to be investigated. Podo-
planin is one of the representative markers for lymphatic endothe-
lial cell (LEC) and use for diagnosis in tumoriogenesis as well as can 
function as a lymphatic endothelial progenitor cells in adult bone 
marrow (BM). Given previous reports raise a question whether 
LSCs can express lymphatic markers, but has no expression in HSCs 
compartment of normal blood cells including peripheral blood (PB) 
and BM. In this study, we first showed high expression of lymphatic 
marker proteins such as VEGFR-3, podoplanin in CD34+CD38− cells 
of AML patients and further provided a possibility of podoplanin 
as a promising marker for LSCs in vitro and vivo. Methods and 
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Results. First, to determine expression of lymphatic marker proteins 
on LSCs, mononuclear cells (MNCs) from 25 AML patients and 
11 healthy volunteers were isolated and subjected to qRT-PCR, 
FACS analysis and immunocytochemistry. Results showed that 
CD34+CD38− cells in AML patients highly expressed these markers, 
whereas, normal donor cells rarely expressed LEC markers (by FACS, 
leukemia condition vs normal, VEGFR-3: 24.8 ± 4.0% vs. 0.5 ± 0.2%, 
Podoplanin: 28.5 ± 5.8% vs. 2.1 ± 0.5%, P < 0.05, 1.8 to 4.8 folds 
by qRT-PCR) as well as AML MNCs displayed high percentage of 
CD34+CD38− cells compared to normal MNCs. Similarly, immu-
nocytochemistry clearly displayed co-expression of podoplanin or 
VEGFR-3 on isolated CD34+ cells, suggesting possibility as a LSC 
marker. Among them, expression of podoplanin was continuously 
increased regardless of AML FAB subtypes. Therefore, we further 
isolated podoplanin+CD34+CD38- cells from MNCs by a FACS 
moflo and these cells were seeded on a matrigel dish to observe 
potential for colony forming unit (CFU). Within 2 weeks, we found 
that sorted podoplanin+CD34+CD38- cells have high potential for 
CFU compared to podoplanin-CD34+CD38- cell population, imply-
ing podoplanin may serve as a LSCs specific marker. Moreover, the 
sorted podoplanin+CD34+CD38- cells quickly produced leukemic 
mouse with stable engraftment of human blasts as well as severe 
phenomenon such as human myeloid blast infiltration, suppres-
sion of erythropoiesis and expanded size of spleen. Conclusion. 
We for the first time demonstrated that LEC markers, podoplanin, 
was highly expressed and enriched on CD34+CD38- cells in AML 
and also found that these cell populations can function as LSCs in 
vivo and in vitro. This data with novel marker could suggest some 
clues to develop therapeutic strategies as well as to investigate a 
relationship between lymphatic proteins and LSCs in AML.

Poster Board Number: F-2044

ESSENTIAL ROLE OF GPER-INDUCED PKA SIGNAL 
CASCADES IN THE SURVIVAL OF BREAST CANCER 
STEM CELL REVEALED BY PHOSPHOPROTEOMICS
Yu, Alice L .
Genomics Research Center, Academia Sinica, Taipei, Taiwan

Human breast cancer stem cells (BCSC) identified recently have the 
ability to initiate neoplastic growth with differentiation and display 
higher resistance to commonly used treatment in breast cancer. 
Although some unique properties of BCSC have been deciphered, 
the molecular mechanisms are still poorly understood. Here, we 
applied the label-free technique to quantitatively compare the 
phosphoproteomic profiles between BCSC and non-cancer stem 
cells (nonCSC) derived from a xenograft of ER- (estrogen recep-
tor) human breast cancer. We utilized a SEMI-strategy for mul-
tiplexed label-free quantitation combining pH/acid-controlled 
IMAC chromatography and LC-MS/MS for relative quantitation of 
site-specific phosphorylation. This strategy effectively increases the 
phosphopeptide quantitation coverage. Proteins with differential 
phosphorylation were mapped to multiple signaling pathways, 
including NOTCH, CDK/ERK and JAK-STAT pathways, which could 
potentially orchestrate the self-renewal and stemness of BCSC. We 
also found that BCSC displayed ~2-fold higher expression of GPER 
than non-CSC in 3 different xenografts of human breast cancer. 
GPER, a member of G-protein-coupled receptor (GPCR) superfamily 
has recently been shown to provide alternative signal transduction 
pathways induced by estrogens. We showed that stimulation of 
GPER by estrogens and anti-estrogen tamoxifen led to dose-depen-
dent increases in the proliferation of breast cancer cells. This was 
accompanied by PKA-mediated Ser118 phosphorylation of BAD in 
ER negative breast cancer. GPER silencing via RNAi or the muta-
tion of BAD pSer118 led to reduced survival and mammosphere 

forming capacity of BCSC, which implied the importance of GPER 
and its downstream PKA pathway to the maintenance of BCSC 
characteristics.

Poster Board Number: F-2045

DEREGULATION OF EARLY HEMATOPOIETIC 
GENES IN MOUSE CD41+ LEUKEMIA CELLS 
EXHIBITING STEM CELL PROPERTY
Lui, Wing Chi, Chan, Yuen Fan, Chan, Li Chong, Ng, Ray Kit
Department of Pathology, The University of Hong Kong, Hong Kong SAR, China

Mixed lineage leukemia (MLL) gene, which plays crucial role in 
embryogenesis and hematopoiesis, undergoes chromosomal 
translocation with over 60 different fusion partner genes in human 
leukemias. The resultant MLL-fusion oncoproteins are frequently 
implicated in infant leukemias with poor prognosis. It is believed 
that the existence of leukemia stem cells (LSCs) accounts for the 
high recurrence in leukemia patients. However, the identity of MLL-
rearranged LSCs and the oncogenic transformation mechanisms 
remain unclear. It is thus crucial to identify the MLL-rearranged LSCs 
and develop targeted therapy for complete disease remission. Our 
study aims to investigate the development of LSCs mediated by 
epigenetic alterations, which was shown in MLL-rearranged leu-
kemogenesis. We focus on MLL-EEN fusion protein, which causes 
an onset of acute myeloid leukemia. We observed an elevated 
expression of early hematopoietic markers Runx1 and CD41 in the 
murine bone marrow-derived Mll-Een expressing cells. The induc-
tion of Runx1 gene was further associated with an active histone 
modification, H4R3 asymmetric dimethylation, at the promoter 
region, presumably through the activity of protein arginine methyl-
transferase 1 (Prmt1). We isolated CD41+ cells and found that they 
have enhanced self-renewal ability in colony-forming cell assay and 
higher expression of genes (Bmi-1, Runx1, Tal-1 and Lmo2) that are 
associated with HSC activities, as compared with CD41low/- cells. 
This suggests that the CD41+ Mll-Een expressing cells acquire stem 
cell properties through activation of a stem-cell transcription cir-
cuit, leading to initiation of LSCs. On the other hand, knockdown of 
either Prmt1 or Runx1 gene by shRNAs in Mll-Een expressing cells 
led to significant decrease in cell number and colony number, indi-
cating a reduction of in vitro self-renewal ability. Similarly, inhibition 
of Prmt1 by AMI-1 inhibitor treatment reduced both Runx1 and 
CD41 gene expression as well as the leukemogenic potential of Mll-
Een expressing cells, suggesting a potential therapeutic approach 
to eradicate MLL-rearranged LSCs. To conclude, our study suggests 
a re-activation of stem cell program in CD41+ cells which might 
function as LSCs. It also provides novel insight into the therapeutic 
targeting of LSCs through potential epigenetic pathways in MLL-
rearranged leukemia.

Poster Board Number: F-2046

IDENTIFICATION OF MICRORNAS INVOLVED IN 
LEUKEMIC STEM CELL PERSISTENCE IN ACUTE 
MYELOID LEUKEMIA; POTENTIAL LEUKEMIA 
THERAPY
de Leeuw, Dave C., Denkers, Fedor, Schuurhuis, Gerrit Jan, 
Ossenkoppele, Gert J., Smit, Linda
Hematology, VU University Medical Center, Amsterdam, Netherlands

Only a minority of cells within acute myeloid leukemia (AML) 
is responsible for leukemia growth and maintenance. These 
leukemia-initiating cells share cell surface markers with somatic 
stem cells and have features of both self-renewal and differentia-
tion which have given them the name “leukemic stem cells” (LSCs). 
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Although 60-80% of AML patients achieve complete remission 
after chemotherapy, many patients experience a relapse which is 
thought to be caused by the survival of LSCs after chemotherapy. 
Eradication of LSCs is therefore necessary to cure AML patients. 
Both normal hematopoietic stem cells (HSCs) and LSCs co-exist in 
the bone marrow of AML patients and success of anti-LSC therapy 
relies on eradication of LSCs while sparing HSCs. For the develop-
ment of these LSC-specific therapies the identification of molecules 
that are differentially expressed between normal and malignant 
stem cells is important. MiRNAs are small non-coding RNAs which 
regulate the expression of target mRNAs both at the transcriptional 
and translational level. These small RNAs are promising therapeutic 
targets since modulation of a single miRNA affects many pathways 
simultaneously. Our aim is the development of novel LSC specific 
microRNA-based therapeutic strategies by identification of microR-
NAs differentially expressed and functioning in LSCs and HSCs. We 
have identified several phenotypic differences between LSCs and 
HSCs that reside within the AML BM. These include aberrant expres-
sion of CLL-1, lineage markers, CD34 and CD45 expression, scatter 
properties, and recently the activity of aldehyde dehydrogenases. 
These newly identified LSC properties allowed the identification 
and purification of both LSCs and HSCs from AML patients and 
gave us the opportunity to identify miRNAs differentially expressed 
between LSCs and HSCs and between LSCs and leukemic progeni-
tors all derived from the AML BM (n=6). MiRNAs with modulated 
expression in LSCs compared to HSCs were Mir-21, Mir-181a/b, 
Mir-551b, Mir-29b and Mir-196b. MiRNAs with modulated expres-
sion in LSCs as compared to leukemic progenitors were Mir-126, 
Mir-335, Mir-146a, Mir-1274a/b and Mir-1290. We have confirmed 
the expression patterns of several of the identified miRNAs by 
Q-RT-PCR in AML patients. In conclusion, we have identified several 
microRNAs that are differentially expressed between leukemic pro-
genitors, LSCs and HSCs. These miRNAs might potentially maintain 
and characterize AML LSCs and may be valuable anti-leukemic 
microRNA-based therapeutics through their effects on prolifera-
tion/death in the absence or presence of chemotherapeutics.

Poster Board Number: F-2047

NOTCH1 SIGNALING DRIVES HUMAN T-CELL 
ACUTE LYMPHOBLASTIC LEUKEMIA INITIATING 
CELL SURVIVAL AND SELF-RENEWAL
Ma, Wenxue1, Gutierrez, Alejandro2, Sadarangani, Anil1, Goff, Daniel 
J.1, Morris, Sheldon R.1, Wei, Ping3, Carson, Dennis A.1, Look, A. 
Thomas2, Jamieson, Catriona H. M.1
1Moores Cancer Center, Univ of California San Diego, La Jolla, CA, USA, 
2Dana-Farber Cancer Institute, Boston, MA, USA, 3Pfizer Global Research and 
Development, La Jolla, CA, USA

Leukemia initiating cells (LIC) contribute to therapeutic resistance 
as a result of their capacity to accumulate mutations in pathways 
such as the NOTCH1 receptor signaling pathway that promote 
self-renewal and survival within specific niches. Activating muta-
tions in NOTCH1 occur commonly in T cell acute lymphoblastic 
leukemia (T-ALL) and have been implicated in driving therapeutic 
resistance. However, the role of NOTCH1 activation in human LIC 
propagation and sensitivity to selective NOTCH1 receptor inhibi-
tion has not been established. Here we have established human-
ized T-ALL LIC mouse models transplanted with primary pediatric 
T-ALL samples. CD34+ progenitors from NOTCH1Mutated T-ALL samples 
had higher leukemic engraftment and propagation capacity than 
NOTCH1Wild-type CD34+ cells, suggesting that self-renewing LIC were 
enriched within the CD34+ fraction of NOTCH1Mutated samples. Hu-
man NOTCH1 antibody (hN1 mAb) treatment reduced LIC survival 
and self-renewal in NOTCH1Mutated T-ALL LIC-engrafted mice, and also 

depleted a population of CD34+CD2+CD7+ cells that harbored serial 
transplantation capacity. These results validate the utility of this hu-
manized model for pre-clinical evaluation of potential treatments 
for T-ALL and underscore the therapeutic potential of selective 
NOTCH1 targeting in the eradication of T-ALL LIC. This treatment 
strategy could have broader application to other NOTCH1-driven 
malignancies including colorectal, ovarian, and breast cancers.

Poster Board Number: F-2048

NOVEL ISOFORM-SPECIFIC PROGRESSION 
SIGNATURE OF LEUKEMIC STEM CELLS IN 
CHRONIC MYELOGENOUS LEUKEMIA
Sadarangani, Anil1, Barret, Christian2, Chun, Hye-Jung3, Court 
Recart, Angela1, Goff, Daniel1, Frazer, Kelly A.2, Marra, Marco3, 
Minden, Mark4, Jamieson, Catriona1

1Moores UCSD, La Jolla, CA, USA, 2Department of Pediatrics, Moores UCSD, La 
Jolla, CA, USA, 3Michael Smith Genome Sciences Centre, BC Cancer Agency, 
Vancouver, BC, Canada, 4Princess Margaret Hospital, Toronto, ON, Canada

The purpose of the study is to generate a unique gene isoform 
expression signature derived from chronic myelogenous leukemia 
(CML) stem cell (CD34+CD38+Lin-) population that could be used 
clinically for prognostication and to monitor responses to therapy. 
CML represents an important paradigm for understanding the 
molecular evolution of cancer because it was the first cancer shown 
to be initiated at the hematopoietic stem cell level by BCR-ABL; 
the first cancer found to undergo blastic transformation follow-
ing malignant reprogramming of committed progenitors; and the 
first target of molecular therapy (e.g. imatinib, dasatinib) based on 
targeting pathologically activated kinases. Previously described 
leukemia stem cells (LSC) signatures that predict disease status are 
based on gene expression and/or microarray analysis techniques. 
RNA-seq allows full transcriptome profiling of splice isoforms, 
which can provide critical information about the expression profiles 
of transcribed genes that cannot be detected by using microar-
ray techniques (non-coding regions). Furthermore, some previous 
studies in CML use bulk tumor or CD34+ cell populations, whereas 
we examined the LSC population. No transcriptome-based signa-
ture has been described for disease progression in CML or other 
MPNs For this, total RNA derived from primary samples from blast 
crisis (BC) CML compared to chronic phase (CP) CML patients were 
sequenced using Ilumina platform. The data analysis was per-
formed using an algorithm developed in-house to identify isoform 
specific changes in where a unique LSC signature of progression 
was identified based on overall isoform expression of gene cod-
ing regions, CD molecule isoform expression, and ncRNA isoform 
expression. This analysis identified the top 20 splice isoforms, top 
20 CD molecule isoforms, and top 16 ncRNA isoforms, that were 
differentially expressed and clustered together in BC CML versus CP 
CML Based on the unbiased clustering of isoform expression in BC 
versus CP, overall the splice isoforms and ncRNA isoforms showed 
the closest correlation between relative expression levels and 
disease status. Validations of these results by quantitative RT-PCR 
(qRT-PCR) in an expanded cohort of patients are currently on going 
by designing isoform-specific primers to confirm results of the 
RNA-seq analysis. These transcriptome based signatures allow the 
identification of LSC that correspond to disease progression from 
CP to BC in CML based on their unique expression profiles, which 
could be implemented in clinical trials and in patient diagnostics, 
prognostics, and evaluation of therapeutic response. This paves the 
way for patient-based personalized LSC medicine and could have 
broader application to other LSC-driven malignancies.
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STROMAL CELL DERIVED FACTOR 1 ALPHA AND 
MACROPHAGE MIGRATION INHIBITORY FACTOR 
INDUCED METASTATIC BEHAVIORS IN CXCR4 
EXPRESSING COLON CANCER CELLS
Shin, Han-Na, Ku, Ja-Lok
Laboratory of Cell Biology Cancer Research Institute, Seoul, Korea, Republic of

Metastasis of cancer cells is a major cause of death in cancer 
patients. The process of cancer metastasis includes the prolifera-
tion of the primary cancer cells, local invasion, intravasation and 
cancer cell survival in blood flow, extravasation and attachment to 
secondary organs, and metastatic growth in a new environment.In 
these mechanisms of cancer metastasis, CXC chemokine recep-
tor 4 (CXCR4) and its ligand play an important role. Most of cancer 
stem cells express CXCR4 receptor and respond to a chemotactic 
gradient of its specific ligand SDF-1, suggesting that cancer stem 
cells probably represent a subpopulation capable of initiating 
metastasis. Stromal cell-derived factor-1α (SDF-1α, also known 
as CXCL12) is well- known as a ligand of CXCR4 and macrophage 
migration-inhibitory factor (MIF) is recently known. In many cancers 
including breast cancer, pancreatic cancer, and colorectal cancer, 
CXCR4/SDF-1α was studied in metastasis-related cancer behaviors, 
which include cell proliferation, adhesion, migration, and invasion. 
However, CXCR4/MIF has rarely been studied in the metastatic 
behaviors of colon cancer cells. In this report, the effect of SDF-1α 
or MIF was studied on cell cycle, cell proliferation, adhesion, and 
migration of CXCR4-expressing colon cancer cell lines. SDF-1α or 
MIF caused a decrease in the G0/G1 phase and an increase in the 
S and G2/M phases in SW480. In addition, SDF-1α or MIF caused 
an increase in cell proliferation, cell adhesion to fibronectin, and 
migration in HT-29 and SW480. AMD3100, a CXCR4 antagonist, 
attenuated these effects, which were increased cell proliferation, 
adhesion, and migration due to treatment of CXCR4-expressing 
colon cancer cells with SDF-1α or MIF. In conclusion, SDF-1α or MIF 
can affect the metastasis-related behaviors of CXCR4-expressing 
colon cancer cells.

Poster Board Number: F-2050 

INTEGRATIVE OMICS STUDY ON EPIGENETIC 
MODULATORS IN COLORECTAL CANCER 
INITIATING CELLS DURING CANCER PROGRESSION
Tai, Kang-Yu1, Kuo, Min-Liang2, Chen, You-Tzung3

1Genome and Systems Biology Degree Program, National Taiwan University 
and Academia Sinica, Taipei, Taiwan, 2Graduate Institute of Toxicology, National 
Taiwan University College of Medicine, Taipei, Taiwan, 3Graduate Institute of 
Clinical Genomics, National Taiwan University College of Medicine, Taipei, 
Taiwan

Epigenetic alterations such as aberrant chromatin structure chang-
es play important roles in the establishment of tumor suppressor 
gene silencing during tumorigenesis and metastasis. Heteroge-
neous epigenetic abnormalities at the levels of DNA methylation 
and core histone modifications are found to coexist with genetic 
alterations in most of the colorectal cancer specimens. The interac-
tions between histone H3 lys9 methylation and the methylation of 
the nearby genomic DNA currently adapt a model whereby these 
two changes form a mutually reinforced silencing loop and con-
tribute to the epigenetic inactivation of particular genes, such as 
tumor suppressor genes, cyclin-dependent kinase inhibitors, DNA 
repair genes, apoptosis mediators, nuclear receptors, transcription 
factors, and cell adhesion molecules, during the development of 
colorectal cancer cells. However, the function of the histone H3 

lys9 methyltransferases in colorectal cancer initiating cells remains 
largely unclear. Euchromatin histone lysine N-methyltransferase 2 
(EHMT2) is a major H3 lys9 methyltransferase which adds mono- 
and di-methyl groups to the lysine 9 of histone 3 in euchromatin 
regions. The result of EHMT2 activity ends in the transcriptional 
repression of its downstream targets, including epithelial cell 
adhesion molecule (EpCAM), an important molecule involved in 
preventing tumor invasion and metastasis. Here we not only use 
the existing colon cancer model, the ApcMin mouse, as a resource 
to provide materials for “omics” studies, we also use an Lgr5-EGFP-
IRES-CreERT2 allele to manipulate epigenetic modulators, EHMT2, 
to provide colon stem cells and cancer initiating cells specificities to 
dissect their roles with a specific focus on the epigenetic regulatory 
networks in colorectal cancer progression in vivo.

Poster Board Number: F-2051

ISOLATION, CULTURE AND BIOLOGICAL 
CHARACTERISTICS OF TUMOR STEM CELLS IN 
HUMAN COLORECTAL CARCINOMA
Lijun, Ma1, Xiao-liang, XIE2, Heng, FAN1, Xiu-rui, YAN1, Yi-ran, JIN1, 
Jun, WEI1, Yin-xue, YANG2, Yu-kui, LI1, Li-bin, WANG1

1The General Hospital of Ningxia Medical University, Ningxia Human Stem Cell 
Institute, Yinchuan, China., China, 2The General Hospital of Ningxia Medical 
University, Surgical Department of Colon, Yinchuan, China., China

OBJECTIVE Colorectal carcinoma is a common malignant tumor 
with high occurrence and mortality rate. Here we report the 
isolation and characterization Colon Cancer Stem Cells from hu-
man colorectal carcinoma in vitro. METHODS Primary colorectal 
carcinoma cells were cultured in serum free conditions which give 
rise preferentially to self-renewal stem cell spheres. Cells capable 
of developing into tumor spheres were cloned by limiting dilution 
and clones from single-cell proliferation were isolated. The prolif-
eration potential of cloned cells was tested using MTT colorimetric 
method. Cell surface marker including CD133, CD166, CD24, CD47, 
CD200, CD90, CD44 and EPCAM were analyzed by Flow Cytometry. 
The stem cell specific genes Oct4, Sox2, C-myc and Nanog were 
tested and quantified by real-time quantitative PCR. RESULTS 
Out of 4 primary colorectal carcinoma cell cultures, 3 grew into 
tumor spheres. From these primary cultures, 10 clones capable of 
unlimited self-renewal were isolated and expended by continuous 
subcultures. These clones are positive for surface marks CD166, 
CD47, CD44, and CD90, and negative for CD133, CD24, CD200 and 
EPCAM. Comparing with their original cultures, cell proliferation 
analysis showed the cloned cells have higher proliferation rate and 
express higher levels of stem cell-specific genes Oct4, Sox2 and 
C-myc. But Nanog was not finding in both cloned cells and their pri-
mary cultures. CONCLUSIONS We successfully get the Colon cancer 
stem cells from human colorectal carcinoma tissue, the cells can be 
self-renewing and indefinite proliferation, and express special can-
cer cell surface marker and gene.  Correspondence: WANG Li-bin 
E-mail: wanglibin007@126.com (The research is supported by the 
National Natural Science Foundation of China, NO.81000958)

Poster Board Number: F-2052

THE HUMAN CANCER STEM CELL MARKER, CD166/
ALCAM, CORRELATES WITH AGGRESSIVE AND 
RECURRENT COLORECTAL CANCER
Wong, Melissa H ., Bubbers, Emily, Davies, Paige, Hessman, Crystal, 
Smith, Nick, Levin, Trevor
Oregon Health & Science Univ, Portland, OR, USA

CD166, an adhesion molecule of the immunoglobulin-like family 
was identified as a colorectal cancer (CRC) cancer stem cell marker, 
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capable of recapitulating the original human tumor in a xenograft 
model. However, despite its correlation with tumor-forming ability, 
its physiologic function in defining or driving cancer behavior is not 
known. To establish a role for CD166 expression in aggressive dis-
ease we undertook a systematic analysis of the CD166-expression 
level in all stages of CRC. CD166 expression was then correlated 
to stratified patient outcome data. Interestingly we determined 
that increased expression of CD166 correlated with node-positive 
disease and an overall decrease in survival in CRC patients. To 
further investigate a potential function for CD166 within the tumor 
microenvironment, we noted that CD166 expression is restricted to 
the lower portion of the normal intestinal stem cell niche, encom-
passing Paneth cells and Lgr5 progenitors, both Wnt responsive 
populations. To explore the possibility that CD166 may play a func-
tional role in modulating the Wnt signaling pathway, we examined 
the intestinal stem cell niche of CD166 knockout mice. While these 
mice were viable and their intestines grossly normal, there was an 
overall decrease in villus height that accompanied a decrease in 
Lgr5 progenitors. Further, we found that CD166-/- cells within the 
intestinal crypt displayed reduced levels of Wnt signaling pathway 
and target genes. Together, these findings support an important 
role for CD166 in regulating communication between the stem cell 
and its microenvironment.

Poster Board Number: F-2053

HUMAN PROSTATE CANCER STEM CELLS HAVE A 
DISTINCT DNA METHYLATION PROFILE WHICH 
CHANGES UPON DIFFERENTIATION
Pellacani, Davide1, Kestoras, Dimitra1, Droop, Alastair P.1, Stower, 
Michael J.2, Simms, Matthew S.3, Collins, Anne T.1, Maitland, Norman 
J.1
1Department of Biology, University of York, York, United Kingdom, 2York District 
Hospital, York, United Kingdom, 3Castle Hill Hospital, Cottingham, Hull, United 
Kingdom

Prostate cancer is characterized by an accumulation of actively 
cycling and aberrantly differentiated luminal cells bearing markers 
of phenotypic, genetic and epigenetic heterogeneity. However, a 
small subpopulation of undifferentiated basal cells (<1%) persists 
within the cancer and is hypothesized to contain stem-like cells that 
give rise to luminal cancer cells. In order to dissect the epigenetic 
heterogeneity of prostate cancer, in the present study we analyzed 
DNA methylation patterns in pure subpopulations of primary 
cancer cells, on the basis of their differentiation status. GSTP1, an 
enzyme involved in intracellular detoxification, is highly expressed 
in prostate basal epithelial cells but is down-regulated in terminally 
differentiated luminal cells by a mechanism independent of DNA 
methylation. The GSTP1 promoter becomes frequently hypermeth-
ylated in prostate cancer, where the majority of cells have a luminal-
like phenotype. By analyzing the DNA methylation patterns in basal 
and luminal like prostate cancer cells, it has been possible to unveil 
the origin of promoter hypermethylation in prostate cancer that 
ultimately leads to epigenetic dysregulation of the cancer cells. In 
established cell lines, GSTP1 was actively transcribed (measured by 
RT-PCR) and not hypermethylated (measured by pyrosequencing 
methylation assay) in basal-like cancer cells, while it was hyper-
methylated and down-regulated in luminal-like cancer cells. MACs 
selection of Lin-/CD31-/CD24+ cells from prostate primary tissues 
highly enriched for cells with a luminal-like phenotype (PanCyto-
keratin+/GSTP1-/Cytokeratin5-/AR+/Cytokeratin8+), while generation 
of prostate primary epithelial cultures gave rise to cells with basal 
phenotype (PanCytokeratin+/GSTP1+/Cytokeratin5+/AR-/Cytokera-
tin8-). In luminal-like cells, GSTP1 was hypermethylated in cancer 
samples compared to benign controls. However, no significant 

hypermethylation of GSTP1 was found in the basal-like cells, where 
the gene was actively expressed in both benign and cancer sam-
ples. Lack of GSTP1 promoter methylation was also found in tumor 
xenografts, generated in Rag2−/−gammaC−/− mice, from primary 
prostate cancer tissues. These xenografts do not undergo complete 
differentiation and show an intermediate phenotype expressing 
both basal and luminal markers, while retaining a stem-like basal 
population. Moreover, in BPH-1 cells, a fast cycling immortalized 
cell line, expression and promoter methylation of GSTP1 correlated 
with the differentiation status of the cells, being hypermethyl-
ated in more differentiated cells. Our results strongly indicate that 
within prostate cancer there is a subpopulation of undifferentiated 
stem-like cells that do not hypermethylate the GSTP1 promoter. 
We hypothesize that these cells can differentiate into luminal-like 
cancer cells, which down-regulate GSTP1 and hypermethylate its 
promoter as a consequence of aberrant proliferation. Future work 
will include determination of the mechanism of GSTP1 down-reg-
ulation in normal and malignant prostate epithelial differentiation, 
and whether this mechanism is shared with other genes frequently 
hypermethylated in prostate cancer.

Poster Board Number: F-2054

REGULATED PROTEOLYSIS OF TROP2 DRIVES 
MOUSE PROSTATE TUMORIGENESIS AND CELL 
SELF-RENEWAL VIA β-CATENIN SIGNALING
Stoyanova, Tanya1, Goldstein, Andrew S.2, Cai, Houjian3, Drake, 
Justin M.2, Huang, Jiaoti2, Zhang, Hong2, Witte, Owen N.2
1Department of Microbiology, Immunology, and Molecular Genetics, University 
of California, Los Angeles, Los Angeles, CA, USA, 2University of California, 
Los Angeles, Los Angeles, CA, USA, 3Medical University of South Carolina, 
Charleston, SC, USA

Cancer cells share multiple characteristics with adult tissue stem 
cells such as self-renewal, proliferative capacity and differentiation. 
Several groups have identified Trop2, a type I trans-membrane 
glycoprotein, as a marker of stem/progenitor cells in adult tissues. 
In the human and mouse prostate, the Trop2 expressing sub-
population of basal cells (Trop2hi) has stem cell capacities such 
as self-renewal, tissue-regeneration and multi-lineage differen-
tiation. Consistent with the relationship between stem cells and 
tumorigenesis, we have previously identified that Trop2hi cells are 
efficient targets for transformation in the prostate. Trop2 is highly 
expressed in various epithelial cancers and it is associated with 
unfavorable outcome. However, the functional role of Trop2 in stem 
cell self-renewal, its relation to transformation, and the molecular 
mechanisms by which Trop2 transmits signals to regulate these 
processes remain unclear. Gain and loss-of-function analyses in 
in vitro sphere and in vivo regeneration assays demonstrate that 
Trop2 is not only a marker of stem cells and advanced cancers but 
is also a regulator of self-renewal, tissue regeneration and tumori-
genesis. We observe significantly elevated levels of Trop2 in human 
prostate cancer, lymph node metastases and in mouse models of 
prostate cancer. Over-expression of Trop2 induces mouse pros-
tatic intraepithelial neoplasia (mPIN) in vivo. Trop2 is activated by 
regulated intra-membrane proteolysis (RIP), resulting in shedding 
of the extracellular domain (ECD) and release of the intracellular 
domain (ICD) to the nucleus. Trop2 controls stem/progenitor cell 
self-renewal, proliferation and transformation activity through two 
cleavage products (ICD and ECD) generated by RIP. RIP is required 
for Trop2 activity and cleavage mutants of Trop2 fail to enhance 
self-renewal in vitro. Secreted Trop2 ECD induces Trop2 cleavage 
and results in increased stem/progenitor cell proliferation. Trop2 
ICD alone promotes self-renewal activity in an in vitro sphere assay 
and it initiates mPIN lesions in an in vivo regeneration assay. Trop2 
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ICD is involved in a signaling cascade that is dependent upon 
β-catenin to promote self-renewal. The ICD, but not the ECD, inter-
acts with β-catenin to induce downstream target gene expression, 
and genetic studies indicate that β-catenin is required for Trop2 
self-renewal activity. While β-catenin loss does not affect baseline 
sphere-forming activity, we find that over-expression of Trop2 
requires the presence of β-catenin to enhance progenitor activity 
in vitro. Our study provides evidence that Trop2 is a key regulator 
of self-renewal and transformation in the prostate and its func-
tion depends on its activation by RIP and downstream signaling 
through β-catenin . This suggests that heightened Trop2 promotes 
the stem-like properties of self-renewal and proliferative activity in 
prostate cancer. Delineating the molecular mechanism of Trop2 ac-
tion allows development of therapeutic strategies applicable to not 
only prostate cancer, but other epithelial malignancies that exhibit 
increased Trop2 expression.

Poster Board Number: F-2055

DIRECT INTERACTION BETWEEN HUMAN 
PANCREATIC CANCER STEM CELLS AND STROMAL 
CELLS REMODELS EXTRACELLULAR MATRIX 
FORMATION FOR THEIR NICHE
Shimizu, Kazuya1, Chiba, Sachie2, Ku, Yonson2, Hori, Yuichi3

1Internal Medicine, Kobe Medical Center, Kobe, Japan, 2Surgery, Kobe University 
Graduate School of Medicine, Kobe, Japan, 3Biophysics, Kobe University 
Graduate School of Health Science, Kobe, Japan

Human pancreatic ductal adenocarcinoma consists of highly het-
erogeneous tumor cells that form tumor microenvironment coop-
eratively with stromal cells. Pancreatic cancer stem cells have been 
reported to play critical roles in chemotherapy and radiotherapy 
resistance. However, little is known about the microenvironment of 
pancreatic cancer stem cells. To investigate formation of the pan-
creatic cancer stem cell niche, we isolated and characterized a novel 
subpopulation of pancreatic cancer stem cells, tentatively named 
KMC cells, from seven patients with disseminated pancreatic ductal 
adenocarcinoma. KMC cells required their direct interaction with 
stromal cells for their clonogenic growth. KMC cells had self-
renewal capacity, differentiation ability, and in vivo tumorigenicity. 
Stromal cells formed a collagen microfibrillar network of extracellu-
lar matrix, which was transformed into a basal lamina-like structure 
by KMC cells. KMC cells induced mRNA expression of laminin and 
collagen type-IV, major components of basal lamina, but reduced 
that of collagen type-I and type-III and fibronectin-I, major compo-
nents of extracellular matrix, in stromal cells. Moreover, laminin was 
enriched at the KMC cell-induced basal lamina-like structure. Our 
findings demonstrate that pancreatic cancer stem cells have the 
potential to remodel their microenvironment cooperatively with 
stromal cells, suggesting that targeting the KMC cell-induced de 
novo niche formation in cancer therapy may improve prognosis of 
patients with disseminated pancreatic ductal adenocarcinoma.

Poster Board Number: F-2056

ORIGIN OF CANCER STEM CELLS AND ITS 
SIGNIFICANCE IN SOLID OVARIAN TUMOUR 
PROGRESSION
Ramakrishnan, Mallika, Mukhopadhyay, Asok
Stem Cell Biology Laboratory, National Institute of Immunology, New Delhi, 
India

The present study was designed to critically analyze the cancer 
stem cell hypothesis and its relevance in metastasis. It has been 
widely reported that the surface epithelium cells of the ovary are 
the cells of origin of epithelial ovarian carcinoma as they undergo 

regular wear and tear during ovulation. To study the progres-
sion of tumour from the point of its development to the stage of 
metastasis and secondary tumour formation, an orthotopic rodent 
model was chosen. Spontaneously transformed surface epithelium 
cells of mouse ovary (ID8) were injected orthotopically in a C57/
BL6J syngeneic host to mimic tumour development in patients. 
GFP was stably incorporated in the ID8 cells by lentiviral transduc-
tion to track them in vivo. It was found that typical hematopoietic 
stem cells (HSC) expressing the Lin-Sca1+c-Kit+ phenotype were 
recruited both to the primary tumour stroma and the ascitic fluid 
which is formed during the later stages of ovarian carcinoma. The 
percentage of these HSCs was comparable to the HSC popula-
tion present in the bone marrow. It was observed that a small but 
significant fraction of tumour cells from the primary site and the 
secondary metastases gain the hematopoietic marker CD45 during 
tumour development. Within this population there also existed 
a sub population of cells expressing the hematopoietic stem cell 
markers CD34, c-Kit and Sca-1. Further investigation revealed that 
the expression of the hematopoietic phenotype in epithelial ovar-
ian cancer cells was the result of cell-cell fusion which is probably 
occurring because of the close interaction between the hemato-
poietic system and the solid tumour. Apart from the hematopoietic 
phenotype these fused cells also over express CXCR4 which could 
render a superior invasive property to these cells when compared 
to the other cells. The existence of a stem cell compartment 
within this fused population could implicate fusion as one of the 
mechanisms responsible for the origin of cancer stem cells. We are 
trying to dissect this phenomenon and functionally characterize 
the cancer stem cell-like population to determine its significance 
metastasis.

Poster Board Number: F-2057

HARNESSING HUMAN ES BIOMARKERS FOR 
CANCER THERAPEUTICS
Liao, Chein Huang, Yu, John
Academia Sinica, Taipei, Taiwan

Specific surface markers are valuable for monitoring the culture 
and behavior of stem cells and their status of differentiation. Many 
commonly used stem cell markers were directly adopted from 
phenotypic characteristics of other cell types with limited insight 
into the specific stem cells under study. Therefore, it is important 
to identify new and more markers of stem cells. Based on MALDI-
MS and MS/MS analyses, we have found a close association of the 
expressions of glycosphingolipids (GSLs) on the surface of hESCs 
with differentiation. It is believed that the newly found glycans 
present in hESCs could be candidates for cancer detection and 
glycan-targeted therapy of human tumors. SSEA-3 is a pentasac-
charide (2Galβ1′ 3GalNAcβ1′ 3Galα1′ 4Galβ1′ 4Glcβ1) and serves 
as the precursor of Globo H. SSEA-4 is the sialylated derivative of 
SSEA-3 (NeuNAcα2 -SSEA-3). On the other hand, Globo H, a known 
biomarker for cancers, was highly expressed uniquely in hESCs and 
its antibodies reacted with both Globo H and SSEA-3. Therefore, 
these markers for hESCs are perhaps the targets of therapy for 
cancers. We also showed that there was a striking switch in the core 
structures for globo- and lacto-series GSLs during differentiation 
of hESCs into embryoid body, neural progenitors, or endodermic 
cells based on MALDI-MS and MS/MS analyses, suggesting a close 
association of GSLs in hESCs with lineage-specific differentiation 
(PNAS 107 22564 2010; Stem Cells, 29: 1995 2011). More recently, 
we employed glycoproteomics and glycan analysis to analyze the 
glycoprotein/glycan expression patterns for hESCs. It was found 
that seven newly found surface glycoproteins were also highly 
expressed in breast cancer stem/initiating cells. For example, ESC02 
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which is uniquely present in hESCs is highly expressed (at least 
7 folds) in the paired cancer stem cell subpopulation of breast 
cancer from different patients versus non-CSC. When transduced 
with shESC02, the expression level of Sox2 in shESC02 cells was 
reduced to 40%, whereas no significant changes were seen in Oct4 
and Nanog expression. In addition, gene knockdown of ESC02 
expression leads to decrease in the self-renewal of both hESCs and 
mammary spheres of primary breast cancer from patients. Such 
ESC02 silencing in ESCs also results in developmental skewing 
toward endoderm/mesoderm differentiation in vitro and in vivo. 
Therefore, these results warrant the development of ESC02 as 
therapeutic agents for cancer, because knockdown of its expression 
fulfill the major requirements for new therapeutic agents of cancer: 
i.e. cell arrest and differentiation induction. Furthermore, shedding 
of ESC02 occurs to the medium after incubation with breast cancer 
cells. Thus, we had developed a platform to study the inter-rela-
tionship between stem cells and cancer and to develop new cancer 
detection method and glycan-targeted therapy.

Poster Board Number: F-2058

MESENCHYMAL STEM CELL INHIBITS LUNG 
CANCER CELL MIGRATION AND REDUCES 
XENOGRAFT TUMOR GROWTH WITH 
SUPPRESSING EPITHELIAL-MESENCHYMAL 
TRANSITION VIA A PARACRINE EFFECT .
Wang, Mong-Lien, Pan, Chih-Ming, Wu, Cheng-Wen
National Yang-Ming Univ., Taipei, Taiwan

MSCs have been intensively associated with tumor progression due 
to the observation of MSCs being recruited and homing to tumor 
sites. They have been employed as novel cell-based delivery agents 
in cancer to deliver anti-cancer pro-drug to the sites of primary and 
metastatic tumors. The efficacy of such engineered MSCs in cancer 
therapy has recently been tested in preclinical trials. Apart from 
acting as cell-based drug deliverers, several reports have revealed 
direct involvements of MSCs in tumor progression and growth with 
controversy. For example, bone marrow-derived MSC (BM-MSC) has 
been reported to promote colon cancer growth by enhancing an-
giogenesis and inhibiting apoptosis of tumor cells. Direct culture of 
BM-MSC with breast cancer cells suggested that BM-MSC stimulate 
the epithelial to mesenchymal transdifferentiation (EMT) of breast 
cancer cells and enhance cancer metastasis. On the contrary, stud-
ies on liver cancer and lymphoma demonstrated that MSC inhibits 
tumorigenesis and metastasis. The controversy of these discoveries 
may suggest a cancer type-dependent manner of MSC-mediated 
pro- or anti-tumor effects. Li et al. recently reported the MSC-associ-
ated inhibition on lung tumor growth; however, how MSC mediates 
the regulation of lung cancer metastasis and recurrence is still 
unclear. In the present report, we analyzed the functional interac-
tions between human BM-MSC and human lung cancer cells in an 
indirect Transwell co-culture system. We demonstrated that lung 
cancer cells were able to enhance MSCs mobility and recruit MSCs 
to the chamber containing lung cancer cells without direct cell-cell 
contact. On the other hand, the presence of MSCs effectively inhib-
ited the migration, invasion, and wound healing capacity of several 
lung cancer cells, but not breast cancer cells. We also showed that 
the conditioned medium derived from MSC culture had the same 
effects on lung cancer cells in terms of migration, invasion and 
wound-healing mobility in a dose-dependent manner, mean-
ing that some secreted molecules from MSCs in the conditioned 
medium modulates these effects. We further showed that the 
observed inhibition was not due to a reduced cell proliferation rate 
but associated with a repressed EMT pathway, as evidenced by the 

reduction of several EMT-related markers in lung cancer cells upon 
co-culturing with MSC or MSC-conditioned medium treatment. 
In vivo xenograft tumor formation experiments indicated that 
MSC had inhibitory effect on the subcutaneous tumor growth, as 
co-transplantation of BM-MSC with lung cancer cells reduced the 
tumor size in comparison to lung cancer cells-injected mice. Using 
cytokine array analysis, we further identified Oncostatin M as an im-
portant cytokine mediated the MSC-dependent regulation of lung 
cancer cell mobility. In conclusion, the present study demonstrated 
an inhibitory effect of MSC on lung cancer metastasis through 
repressing EMT pathway via Oncostatin M. The suppressive effect 
of Oncostatin M reported in this study may provide a direction of 
therapeutic method and drug development for cancer treatment in 
the future.

Poster Board Number: F-2059

CISPLATIN ENRICHES DRUG RESISTANT CD133 
POSITIVE CELLS VIA ACTIVATION OF NOTCH 
SIGNALING IN NON-SMALL CELL LUNG CANCER
Liu, Yu-Peng1, Yang, Chia-Ning2, Lu, Pei-Jung Frank1

1Institute of Clinical Medicine, National Cheng Kung University, Tainan 
City, Taiwan, 2Institute of Biotechnology, National University of Kaohsiung, 
Kaohsiung City, Taiwan

Platinum-based combination chemotherapy is the first-line treat-
ment for advanced non-small cell lung cancer, but tumor recur-
rence occurs in most of patients who have received this treatment. 
Recent evidences suggested existence of CD133-positve stem-like 
lung cancer cells is the cause of drug resistance and tumor recur-
rence. However, the correlation and between chemotherapy and 
regulation of CD133+ stem-like lung cancer cells have not been 
clearly determined. In the current study, we revealed that CD133-
posive lung cancer cells identified by a human CD133 promoter- 
driven GFP reporter exhibited drug resistance and expressed stem-
cell characteristics. Treatment of lung cancer cells with cisplatin 
was sufficient to result in enrichment of CD133+ cells, to induce 
DNA damage responses, to up-regulate levels of ABCG2 and ABCB1 
which therefore increased resistance to doxorubicin and paclitaxel. 
We further found that cisplatin-induced enrichment of CD133+ 
cells was mediated by activation of notch signaling as judge by 
increased levels of NICD. Pre-treatment of cells with γ-secretase 
inhibitor, DAPT, remarkably reduced cisplatin-induced enrich-
ment of CD133+ cells and increased the sensitivity to doxorubicin 
and paclitaxol. Ectopic expression of NICD reversed the function 
of DAPT on drug sensitivity. The similar effect was also observed 
in tumor-engraft experiments as cisplatin treatment significantly 
increased the number of CD133+ cells in tumor-engraft in nude 
mice. In contrast, intra-tumor injection of DAPT together cisplatin 
was able to significant decrease the number of CD133+ cells in the 
tumor-engraft of mice. Together, we demonstrated that cisplatin 
induces the enrichment of CD133+ cells leading to the increase of 
multi-drug resistance through the activation of Notch signaling, 
suggesting that combination of cisplatin with other molecules that 
can inhibit Notch signaling may reduce tumor recurrence in non-
small cell lung cancer.
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THE ROLE OF ENDOSIALIN IN HUMAN 
MESENCHYMAL STEM CELLS IN LUNG CANCER
Yu, I-Shing1, Huang, Hsiang-Po2, Hong, Chia-Lun1, Kao, Chung-
Yang1, Lin, Shu-Wha1

1Department of Clinical Laboratory Sciences and Medical Biotechnology, 
National Taiwan University, Taipei, Taiwan, 2Department of Medical Research, 
National Taiwan University Hospital, Taipei, Taiwan

Endosialin was emerged as a tumor marker in the past three 
decades. Studies indicated that only restricted cell types expressed 
endosialin, including cancer associated fibroblasts (CAF), pericytes 
and mesenchymal stem cells (MSC). We aimed to explore the func-
tion of endosialin in mesenchymal stem cells during cancer pro-
gression. We have generated endosialin knockout (KO) mice which 
containede a LacZ reporter gene. Endosialin expression patterns 
were analyzed by β-gal staining and immunohistochemistry (IHC) 
under physical and pathological conditions. Our data indicated 
endosialin expressed on mesenchymal cell during mouse embry-
onic development and decreased dramatically in adult mouse. In 
order to dissect the function of endosialin in MSCs under patho-
logical condition, we transplanted lung cancer cells into endosialin 
KO mice. Based on IHC staining, our preliminary data indicated that 
endosialin expression in tumor mesenchymal cells was induced in 
mice bearing lung cancer cells. Our work suggests that endosialin-
expressed MSCs play important role during cancer progression and 
we will further characterize the interactions between endosialin-
expressed MSCs and cancer cells.

Poster Board Number: F-2061

ABERRANT E-CADHERIN EXPRESSION IN 
HUMAN/MOUSE EMBRYONIC STEM CELLS AND 
TUMORIGENESIS
Miazga, Natalie, Merry, Catherine, Ward, Christopher
The University of Manchester, Manchester, United Kingdom

The loss of E-cadherin is a common hallmark of cancer that is asso-
ciated with more aggressive tumour phenotypes. The E-cadherin to 
N-cadherin switch is well documented as part of the epithelial mes-
enchymal transition (EMT), which is linked to acquisition of a cancer 
stem cell (CSC) phenotype and metastasis. The dysregulation of 
E-cadherin in neoplasia and tumorigenesis (DENT) hypothesis sug-
gests aberrant expression of E-cadherin contributes to abnormal 
proliferation of epithelial cells leading to neoplasm formation prior 
to EMT. Abrogation of E-cadherin in a weakly metastatic breast can-
cer cell line (MCF-7) induced increased proliferation and survival of 
cells which may contribute to neoplasm formation in vivo. Further-
more, the increased proliferation and survival observed in cancer 
cells translates to findings in mouse and human embryonic stem 
cells. We, therefore, suggest a role for E-cadherin in establishment 
of tumour cell mass and potential use of embryonic stem cells as a 
model system to study dysregulation of E-cadherin in cancer.

Poster Board Number: F-2062

ROLE OF MICRORNA-363 IN THE DEVELOPMENT 
AND PROGRESSION OF GASTRIC CARCER
Hsu, Kai-Wen, Yeh, Tien-Shun
Department of Anatomy and Cell Biology, National Yang-Ming University, 
Taipei, Taiwan

Gastric carcinoma is one of the most common malignancies and 
the second most lethal cancer worldwide. Although the diagnosis 
and treatment are improved and the incidence is decreased in 

gastric cancer. However, the prognosis of gastric cancer is poor. 
The underlying molecular mechanisms responsible for aggres-
siveness of gastric cancer have not yet been clearly elucidated. 
MicroRNAs (miRNAs) are involved in many biological functions such 
as proliferation, differentiation, apoptosis, and stress resistance. 
Recent studies showed that miRNAs could play oncogenic and 
tumor suppressive roles in tumorigenesis and could have diagnos-
tic, prognostic, and therapeutic potential. In addition, miRNAs also 
play critical roles in the maintenance of stemness of cancer stem 
cells, or tumor-initiating cells. It was demonstrated that MBP-1 
suppresses growth and metastasis of gastric cancer cells. MBP-1 
is produced by alternative translation initiation from α-enolase 
gene. To identify miRNAs that have the potential to regulate gastric 
carcinogenesis through targeting MBP-1, we employed algorithms 
to search for the putative binding sites of miRNAs in the 3′-un-
translated region (3′-UTR) of human MBP-1/α-enolase mRNA. Our 
in silico analyses revealed that there is a putative miR-363-binding 
site in MBP-1/α-enolase 3′-UTR. After overexpression of miR-363 by 
adenoviral system, levels of MBP-1 and α-enolase were decreased 
in SC-M1 gastric cancer cells. Luciferase reporter gene activity was 
attenuated by miR-363 when the reporter plasmid containing 
MBP-1/α-enolase 3′-UTR was transfected into SC-M1 cells. After 
deletion or mutation of the miR-363-binding site, miR-363 did not 
exert its suppressive effect on activity of reporter gene containing 
MBP-1/α-enolase 3′-UTR. Therefore, miR-363 targets the 3′-UTR of 
MBP-1/α-enolase mRNA. Results of trypan blue exclusion method 
and MTT assay showed that the growth and viability of SC-M1 cells 
were enhanced by miR-363 depending on down-regulation of 
MBP-1. Abilities of colony formation, migration, and invasion were 
also elevated by miR-363 in SC-M1 cells. However, the augmented 
effect of miR-363 on ability of gastric cancer progression was 
relieved by MBP-1 or α-enolase. SC-M1 cells dispersedly grew and 
had a spindle- and fibroblast-like morphology after overexpres-
sion of miR-363. Consistently, the levels of epithelial markers were 
decreased by ectopic miR-363 along with the enhancing expres-
sion of mesenchymal markers in SC-M1 cells. After transfection with 
antagomir-363, knockdown of endogenous miR-363 suppressed 
growth, viability, and tumor progression of SC-M1 cells through 
MBP-1. The xenografted tumor sizes of SC-M1 cells were enlarged 
by miR-363 in nude mice. However, the miR-363-enhanced tumor 
sizes were attenuated by MBP-1 overexpression. Metastatic nodules 
in lungs were also increased by miR-363 after intravenous injec-
tion with SC-M1 cells into NOD-SCID mice. The miR-363-promoted 
ability to form metastatic nodules in lungs was attenuated by 
MBP-1 overexpression. Besides SC-M1 cells, miR-363 also induced 
tumor progression of the other gastric cancer cells such as KATO III 
cells. Therefore, miR-363 induces growth and progression of gastric 
cancer cells through down-regulation of MBP-1.
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TELOMESTATIN INHIBITS GLIOMA STEM CELL 
SURVIVAL VIA THE DISRUPTION OF TELOMERIC 
G-QUADRUPLEX AND SUPPRESSION OF THE 
PROTO-ONCOGENE, C-MYB .
Miyazaki, Takeshi1, Pan, Yang2, Joshi, Kaushal2, Purohit, Deepti2, 
Hu, Bin2, Demir, Habibe2, Mazumder, Sarmistha2, Okabe, Sachiko3, 
Yamori, Takao4, Viapiano, Mariano S.2, Shin-ya, Kazuo5, Seimiya, 
Hiroyuki3, Nakano, Ichiro2

1Neurosurgery, Shimane University, Izumo, Japan, 2Neurological Surgery, The 
Ohio State University, Columbus, OH, USA, 3Molecular Biotherapy, Cancer 
Chemotherapy Center of Japanese Foundation for Cancer Research, Tokyo, 
Japan, 4Molecular Pharmacology, Cancer Chemotherapy Center of Japanese 
Foundation for Cancer Research, Tokyo, Japan, 5National Institute of Advanced 
Industrial Science and Technology, Tsukuba, Japan

Background: The development of effective therapies for glioblas-
toma multiforme (GBM) is a challenging endeavor due to the 
aggressive proliferation and the high migratory potential of this 
form of cancer. Recent studies have suggested the existence of a 
hierarchical organization of multiple heterogeneous cell popula-
tions in GBM having distinct tumor driving capacities. Now glioma 
stem cells (GSCs) are a critical therapeutic target of GBM. Methods: 
The effects of a G-quadruplex ligand, telomestatin (TMS), were 
evaluated using patient-derived GSCs, non-stem tumor cells (non-
GSCs), and normal fetal neural precursors in vitro and in vivo. The 
molecular targets of TMS were determined by immunofluorescence 
in situ hybridization (iFISH) and cDNA microarray. The data was 
then validated by in vitro and in vivo functional assays, as well as 
by immunohistochemistry against 90 clinical samples. Results: 
TMS impaired the maintenance of GSC stem cell-state by inducing 
apoptosis in vitro and in vivo. The migration potential of GSCs was 
also impaired by TMS treatment. In contrast, both normal neural 
precursors and non-GSCs were relatively resistant to TMS. Treat-
ment of GSC-derived mouse intracranial tumors reduced tumor 
sizes in vivo without a noticeable cell death in normal brains. iFISH 
revealed both telomeric and non-telomeric DNA damage by TMS 
in GSCs but not in non-GSCs. cDNA microarray identified a proto-
oncogene, c-Myb, as a novel molecular target of TMS in GSCs and 
pharmacodynamic analysis in TMS-treated tumor-bearing mouse 
brains demonstrated a reduction of c-Myb in tumors in vivo. Knock-
down of c-Myb phenocopied TMS-treated GSCs both in vitro and in 
vivo, and restoring c-Myb by overexpression partially rescued the 
phenotype. Lastly, c-Myb expression was markedly elevated in sur-
gical specimens of GBM compared to normal tissues. Conclusions: 
These data indicate that TMS potently eradicates GSCs through 
telomere disruption and c-Myb inhibition, and this study suggests a 
novel GSC-directed therapeutic strategy for GBM.

Poster Board Number: F-2064

CELL-OF-ORIGIN DRIVES CANCER STEM 
CELL PHENOTYPE AND HETEROGENEITY 
IN A SPONTANEOUS MOUSE MODEL OF 
MEDULLOBLASTOMA
Harris, Molly A.1, Shin, Dong-mi2, Low, Benjamin E.1, Miller, Emily1, 
Choi, Seungbum1, Rybinski, Bradley1, Bronson, Roderick T.3, Yun, 
Kyuson1

1The Jackson Laboratory, Bar Harbor, ME, USA, 2Immunopathology, NIH/NIAID, 
Rockville, MD, USA, 3Pathology, Dana Farber Cancer institute, Boston, MA, USA

Cancer stem cells (CSCs) are a subset of cancer cells with stem 
cell-like properties and the unique ability to initiate a tumor when 
transplanted. Emerging studies show that these cells are inherently 

more resistant to current therapies than bulk tumor cells and may 
be the underlying cause of tumor recurrence and treatment failure. 
Hence, it is hypothesized that novel therapies that target these cells 
will significantly improve cancer treatment. However, a major con-
founding factor that impedes efficient development such therapies 
is the apparent heterogeneity of CSCs even within the same clinical 
tumor type. While both stem and progenitor cells are thought 
to give rise to CSCs in the brain, it is unknown whether both cell 
types can be transformed by the same initiating event in vivo, how 
different cell of origin affects the tumor phenotype, and whether 
the CSCs derived from stem vs, progenitor cells have distinguishing 
characteristics. Here we show that a major contributing factor to 
CSC heterogeneity is the cell of origin and that CSCs from different 
origins have distinct molecular and cellular phenotypes. We show 
that transformation of neural stem or progenitor cells in Ptch+/- 
mice give rise to histologically similar but molecularly distinct 
tumors comprising three distinct subtypes (NG, GFD, GFI). The three 
CSC subtypes have distinct cellular phenotypes that are cell-intrin-
sic and stable over multiple passages in vivo. By activating the SHH 
pathway in a cell type specific manner, we demonstrate that trans-
formation of neural stem cells give rise to the GFD subtype while 
transformation of EGL progenitors give rise to the NG subtype. We 
provide evidence that both NG and GFD subtypes can progress to 
the GFI subtype and that this progression is marked by a recurring 
chromosomal aberration, trisomy 6. Importantly, while the bulk 
tumor cells in all three subtypes express high levels of the SHH 
pathway genes, GFD CSCs are completely resistant to SHH pathway 
inhibition. In addition, the frequency and culture behaviors of the 
three CSC subtypes correlate with the aggressiveness of tumor in 
vivo. Importantly, we identified a gene signature that distinguishes 
the three subtypes at the bulk tumor level, independently demon-
strating that the Ptch tumors are not homogeneous. Analyses of 
human medulloblastoma molecular subtypes with these signature 
genes show an unexpected correlation between mouse and hu-
man medulloblastoma subtypes and identify a patient group with 
poor prognosis. Together this study demonstrates that the cell of 
origin has a major role in determining the CSC phenotype and that 
critical pathways that sustain CSC proliferation and survival may 
be different from those that drives bulk tumor cell proliferation, 
a novel concept that has significant implications for developing 
targeted therapies in the future.

Poster Board Number: F-2065

CHARACTERIZATION OF BONE MARROW 
DERIVED-MACROPHAGES STIMULATED BY C6 
GLIOMA STEM CELLS
Muramatsu, Nozomi, Tabu, Kouichi, Nobuhisa, Ikuo, Kagawa, 
Tetsushi, Taga, Tetsuya
Dept. of Stem Cell Regulation, Med. Res. Inst., Tokyo Med. and Dent. Univ., Tokyo, 
Japan

Tumor stem cells (TSCs) play important roles in tumor initiation 
and relapse, and are therefore considered as a bona fide target for 
tumor eradication. TSCs undergo self-renewal or differentiation in 
response to the specialized microenvironment called niche. Vari-
ous types of cells, including vascular endothelial cells and stromal 
fibroblasts, have been reported to function as TSC niche. Tumor-
associated macrophages (TAMs) are also a major component of 
tumor mass, and large numbers of TAMs are observed in many 
solid tumors, including glioma. However, it remains unclear how 
the interaction between TSCs and TAMs could contribute to tumor 
development. cDNA microarray analysis of highly tumorigenic C6 
glioma side population (SP) and non-tumorigenic main population 
(MP) cells indicated that SP cells show significant upregulation of 
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some cytokine genes related to monocyte recruitment and differ-
entiation, suggesting that SP cells may have essential roles in TAM 
behaviors. To examine the effect of cytokines secreted from SP cells 
on differentiation of monocytes into TAMs, murine bone marrow-
derived monocytes were incubated for 4 days with the superna-
tant of cultured SP cells. Freshly prepared monocytes showed an 
amoeboid morphology and a negligible number of round cells. C6 
cell culture supernatant induced macrophage-like cell morphology 
in this culture. FACS analysis and immunocytochemical staining 
showed that these cells highly express macrophage markers CD11b 
(Mac1), F4/80, and CD68 when cultured with SP cell supernatant, 
suggesting that some secreted factors from SP cells can promote 
the differentiation of monocytes into macrophages. However, 
co-culture experiments in vitro showed that the SP supernatant-
educated macrophages did not possess significant effects on the 
maintenance of SP cell numbers. In general, TAMs are known to 
exhibit several M2-associated tumor-promoting ability, including 
induction of angiogenesis and immune suppression. To investi-
gate whether the SP supernatant-educated macrophages have 
M2-like functions, these cells were intracranially co-transplanted 
with SP cells into NOD/SCID mice. Contrary to our expectation, SP 
supernatant-educated macrophages did not promote, but rather 
suppressed the tumor growth initiated by SP cells, suggesting 
that functional properties of TAMs could not be fully induced by 
secreted factors alone from SP cells, and therefore the direct inter-
action between SP cells and macrophages might be essential for 
M2 polarization. Establishment of in vitro model systems of TAMs 
and understanding of the regulatory mechanisms underlying their 
behaviors could provide a clue to develop therapeutic strategies 
against tumor stem cells.

Poster Board Number: F-2066

DISHEVELLED 3, A COMPONENT OF CANONICAL 
WNT SIGNALLING INDUCES ONCOGENIC 
CONVERSION OF NEURAL STEM CELLS TO GLIOMA 
STEM CELLS .
Shiras, Anjali, Rath, Phalguni, Chettiar, Sivarajan, Kaur, Navjot
National Centre for Cell Science, Maharashtra, India

Malignant gliomas are one of the most aggressive and invasive 
tumors of the Central Nervous system (CNS) displaying frequent 
refractivity to treatment and commonly exhibiting poor prognosis. 
We have found that Dishevelled-3, a key mediator of Wnt signalling 
pathway is involved in conversion of non-tumorigenic neural stem 
cells to glioma stem cells. While glioma stem cells showed high 
expression of Dvl-3, its expression was marginally detected in lower 
grade glioma tumors and completely lacking in non-tumorigenic 
neural stem cells. Interestingly, we found that Knock-down of 
Dvl-3, inhibited Wnt signalling, which was evident from the down-
regulation of β-catenin target genes and decrease in β-catenin 
mediated transcriptional activity. The Dvl-3 knocked-down glioma 
stem cells showed inhibition of cell proliferation as well as impair-
ment in tumor forming potential. We also report high expression of 
Wnt ligands - Wnt1 and Wnt3a in higher grade gliomas. The Wnt1 
and Wnt-3a knock-down cells showed lowered tumorigenic and in-
vasive potential. Altogether, our study identifies Wnt3a as a potent 
glioma oncogene and thereby designates aberrant activation of 
Wnt signalling pathway as an important contributor in malignant 
behaviour of glioma stem cells. Further, we provide compelling 
evidence about role of Wnt signalling in promoting glioma cell pro-
liferation, tumor development, progression and invasion. Our re-
sults indicate that identification and development of novel targets 
inhibiting Wnt activation may become one of the viable therapeu-
tic options in management of therapeutically resistant gliomas.

Poster Board Number: F-2067

CD44 AND SSEA4 POSITIVE CELLS IN ORAL 
CANCER CELLS HAVE CHARACTERISTICS OF 
CANCER STEM CELLS<!--ENDFRAGMENT-->
Noto, Zenkou 1,2, Yoshida, Toshiko 2, Okabe, Motonori 2, Koike, Chika 

2, Tsuno, Hiroaki1, Arai, Naoya 1, Noguchi, Makoto 1, Nikaido, Toshio 2
1 Department of Oral and Maxillofacial Surgery, 2 Department of Regenerative 
Medicine, Graduate School of Medicine and Pharmaceutical Sciences for 
Research, Univercity of Toyama, Toyama, Japan

Background: Cancer is derived from a cancer stem cell (CSC), a 
tumor-initiating cell that has properties similar to those of stem 
cells. The identification and isolation of CSCs needs to be further 
improved; a variety of different cell markers have been reported 
in different kinds of tumors. Methods: CSC markers in human oral 
cancer cell lines were examined using flow cytometry. The stem cell 
properties of subpopulations expressing different markers were 
further assessed by in vitro sphere formation assay, stemness gene 
expression by qRT-PCR, drug resistance assay and its ability to form 
tumors in nude mice. Results: The HSC-4 human oral cancer cell 
line was composed of 25.3% of CD44 and SSEA4 double positive 
(CD44+SSEA4+) cells, and the subpopulation exhibited preferential 
expression of some stemness genes. CD44+SSEA4+ cells formed 
spheres more easily than CD44+SSEA4− and CD44−SSEA4− cells. 
In vivo xenograft experiments indicated that CD44+SSEA4+ cells 
showed the highest tumorigenic capacity as compared to other 
subpopulations or parental cells. These cells were more resistant to 
the anticancer drug cisplatin than compared to other cell popula-
tions. Conclusions: It is suggested that CD44+SSEA4+ cells are 
representative of CSCs in oral cancer.

Poster Board Number: F-2068

MOLECULAR PATHWAYS REGULATING GLIOMA 
STEM CELLS
Soeda, Akio1, Takahiro, Kunisada2, Hara, Akira3, Iwama, Toru1

1Neurosurgery, Gifu University, Gifu city, Japan, 2Tissue and Organ Development 
Regeneration and Advanced Medical Science, Gifu University, Gifu city, Japan, 
3Tumor Pathology, Gifu University, Gifu city, Japan

Defining the unique properties of glioma stem cells (GSCs) is a high 
priority for research aimed at elucidating the molecular mecha-
nisms driving tumor initiation, and for developing therapeutic 
strategies that specifically target GSC populations. It is also possible 
that mutations in other signaling pathways promote progeni-
tor self-renewal. Here, we investigate EGF-EGFR/Akt, p38MAPK 
pathways and hypoxia on GSCs. The survival of GSCs depends on 
the enhanced downstream signaling cascade (PI3K/Akt and Erk1/2 
pathways) triggered by EGF ligand-binding and blockade of EGFR 
signaling eradicates the self-renewal capacity of GSCs, and the pro-
liferation and differentiation of CD133 positive cells. Furthermore, 
p38 MAPK inhibition led to increase in EGFR expression by delaying 
internalization of the ligand bound receptor and reduced prolifera-
tion, enhanced CD133 expression, maintenance of the undifferenti-
ated state, and decrease in cell death. In contrast, activation of the 
p38 MAPK pathway promoted reduced expression of EGFR and 
poor self-renewal. On the other hands, hypoxia is an inevitable out-
come of the rapidly growing tumor outstripping its vascular supply, 
however it confers certain advantages on the tumor cells includ-
ing therapeutic resistance. The hypoxia promotes the self-renewal 
of GSCs via hypoxia inducible factor-1α (HIF-1α) expressions, and 
restrained differentiation. Better understanding the molecular basis 
of the unregulated self-renewal of GSCs will allow us the design of 
more effective therapies, such as a combination of anti-angiogenic 
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agent with drug targeting hypoxia, blocking EGF-EGFR axis and 
activation of p38MAPK.

Poster Board Number: F-2069

TRICHOSTATIN A-INDUCED CHROMATIN 
RELAXATION INCREASES ALTERNATIVE 
LENGTHENING OF TELOMERE PHENOTYPES IN 
TELOMERASE NEGATIVE IMMORTAL CELLS
Oh, Bong-Kyeong1, Jung, A Ra1, Yoo, Jeung Eun2, Shim, Yhong-
Hee1, Choi, Ye-Na1, Jeung, Hei-Cheul2, Chung, Hyun Cheol2, Rha, Sun 
Young2

1Konkuk University, Seoul, Korea, Republic of, 2Yonsei University, Seoul, Korea, 
Republic of

Telomere length is maintained by telomerase and alternative 
lengthening of telomere (ALT) pathway which bases on homolo-
gous telomeric recombination. Recent studies indicate that chro-
matin structure implicates in telomere length regulation. However, 
the relationship between ALT mechanism and chromatin state has 
not been elucidated. In this study, we monitored ALT phenotypes; 
ALT-associated PML bodies (APBs) and telomere sister chromatid 
exchanges (T-SCEs), after treatment of ALT cells with trichostatin A 
(TSA), an inhibitor of histone deacetylases which leads to chroma-
tin decondensation. The frequencies of APB and T-SCE markedly 
increased in TSA-treated cells (p < 0.005) in which telomere length 
was unchanged and hTERT, a catalytic component of telomerase, 
mRNA remained undetectable. Introduction of telomerase into ALT 
cells suppressed TSA-mediated ALT phenotype induction. Our find-
ings may suggest that TSA-induced chromatin relaxation facilitates 
telomeric recombination in ALT cells and that ALT mechanism 
competes with telomerase for the telomeres with a less compact 
structure.

Poster Board Number: F-2070

CELLULAR HETEROGENEITY CONTRIBUTES TO 
TUMOR STEM CELL MAINTENANCE IN C6 GLIOMA
Tabu, Kouichi, Bizen, Norihisa, Kokubu, Yasuhiro, Muramatsu, 
Nozomi, Nobuhisa, Ikuo, Kagawa, Tetsushi, Taga, Tetsuya
Department of Stem Cell Regulation, Tokyo Medical and Dental University, 
Tokyo, Japan

Tumors are composed of functionally distinct types of cells, which 
is called tumor heterogeneity. A hierarchy model of tumor stem 
cells (TSCs) has explained how this tumor heterogeneity arises; 
only a small subset of TSCs can initiate tumor growth through 
self-renewal and differentiation into non-tumorigenic progenies. 
Therefore, TSCs are considered as a promising target for tumor 
eradication. However, it remains unknown how TSC progenies 
contribute to tumor expansion; are they simply bystanders? In this 
study, we found non-tumorigenic TSC progenies could function as 
a niche to maintain TSC. Co-culture experiments of highly tumori-
genic C6 glioma side population (SP) cells with non-tumorigenic 
main population (MP) cells revealed that SP frequency was retained 
in a MP-dependent manner, which required the close contact be-
tween SP and MP cells. Gene ontology analysis of cDNA microarray 
data comparing transcripts between SP and MP cells indicated that 
MP cells show significant upregulation of some essential basement 
membrane genes, including collagen IV and laminin. When SP cells 
were inoculated on culture dishes coated with ECL (entactin-colla-
gen IV-laminin) matrices, SP frequency was highly retained at least 
for 6 days. These results suggested the potential plasticity of TSCs 
to differentiate into cells that compose their own niche in vitro. 
To investigate the significance of self-producing niches by TSCs in 
vivo, immunohistochemical analysis was performed using mice 

brain intracranially transplanted with GFP-labeled SP cells. Collagen 
type IV protein is specifically expressed around CD31(+) tumor 
vessels, and FACS analysis using tumor cell suspensions confirmed 
the approximately equal numbers of GFP(+) SP-derived and GFP(-) 
host-derived CD31(+) cells, suggesting that SP cells differentiate 
into vascular endothelial (VE) cells to compose the vascular niche 
containing ECM proteins. Although host-derived VE cells have SP 
phenotype, SP-derived VE mostly have MP phenotype with more 
accumulative and resistant properties for anti-cancer drugs, sug-
gesting that SP-derived VE may confer some survival advantages 
as a drug barrier for tumor cells. In conclusion, our study provides 
important insights into the fundamental aspect of tumor develop-
ment from TSCs and the functional multiformity of tumor vessels, 
which are yielded by heterogeneity of tumor cells.

Poster Board Number: F-2071

WHOLE-GENOME TRANSCRIPTOME ANALYSIS 
REVEALS MIR-29A TARGETS INVOLVED IN 
SELF-RENEWAL, APOPTOSIS AND EPIGENETIC 
REGULATION, INCLUDING CENTRAL 
COMPONENTS OF ACTIVE DEMETHYLATION AND 
MAINTAINANCE OF DNA METHYLATION STATUS
Oliveira, Lucila Habib Bourguignon, Fráguas, Mariane Serra, 
Schiavinato, Josiane Lilian dos Santos, Haddad, Rodrigo, Araújo, 
Amélia Góes, Palma, Patrícia Vianna Bonini, Menezes, Camila 
Cristina Oliveira Bonaldo, Covas, Dimas Tadeu, Zago, Marco 
Antonio, Panepucci, Rodrigo Alexandre
Clinical Medicine, INCTC, Hemotherapy Center and Faculty of Medicine of 
Ribeirão Preto, University of São Paulo FMRP-USP, Ribeirão Preto, Brazil

MicroRNAs (miRs) play important roles in the control of self-renewal 
and differentiation, by controlling, both, the translation or degra-
dation of its target transcripts. Recent studies revealed miR-29a as 
an important player in the regulation of hematopoietic (HSC) and 
leukemic stem cells (LSC). A preliminary database (microRNA.org) 
and literature search revealed that, in normal cells, the highest lev-
els of miR-29a are found in T-cells, followed by B-cells and then (at 
comparable levels) by granulocytes, monocytes and CD34+ HSC; 
while in leukemic cells, highest levels are found in indolent Chronic 
Lymphocytic Leukemia (CLL), followed by aggressive CLL (at levels 
comparable to B-cells), by Mantle Zone Lymphoma (MZL), and then 
(at levels comparable to HSC), by B-cell and T-cell Acute Lympho-
blastic leukemias (ALL) and Acute Myeloid Leukemia (AML). Overall, 
these studies associate to lower miR-29a levels to a more aggres-
sive disease and a worst prognosis (for CLL, MZL and AML). In line, 
restoration of miR-29 in primary AML blasts or cell lines induces 
apoptosis and dramatically decreased tumor growth in xenograft 
models. Intriguingly, overexpression of miR-29 in mouse B-cells or 
HSC results, respectively, in the development of leukemia with B-
CLL characteristics or, AML, by converting myeloid progenitors into 
self-renewing LSC. To shed further light on the role of miR-29a in 
self-renewal and leukemogenesis, we carried systematic identifica-
tion of transcript targets. For this, synthetic pre-miR-29a, inhibitory 
anti-miR-29a and respective control molecules (Ambion) were 
independently electroporated into Jurkat cell (at 100 nM), using the 
Neon transfection System (Invitrogen). 48h post-transfection gene 
expression profile was obtained using Agilent Whole-Genome 
microarrays. Transcripts simultaneously down-regulated by the 
pre-miR and up-regulated by the corresponding anti-miR, were 
compared to the set of predicted targets showing evolutionary 
conserved miR binding sites (microrna.org) to identify confident 
targets. To identify pathways and biological processes modulated 
by the miR-29a, we used a Functional Annotation Tool (DAVID) and 
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selected targets were validated using qRT-PCR. Among pathways 
with a statistically significant enriched number of miR-29a target 
transcripts, we identified: Apoptosis (FAS, BIRC2), WNT (WNT8B/16, 
FZD4/10, LRP6, TCF7L1), TGF-beta (TGFB3, ACVR2A/B, BMP8A, 
SMAD2, BMPR1A/B, LEFTY2,), Jak/Stat (LIF, LIFR, SPRY1) and cancer 
(MDM2, APC, NRAS, PTEN, PTENP1, RARB, FOS). Further inspection 
revealed central components of active demethylation (including 
TET1/2/3 and TDG) and maintenance of DNA methylation following 
cell division (DMNT3b). qRT-PCR confirmed the significant down-
regulation of TET1/2/3 and DMNT3b after pre-miR transfection 
(pValue<= 0.05, n=3). Both, oncogene hypomethylation or tumor 
suppressor hypermethylation can lead to oncogenic transforma-
tion. For instance, mutations in the DNMT3A (leading to hypo-
methylation) or the TET family (leading to hypermethylation) are 
found in a significant fraction of myeloid disorders. Interestingly, 
Tet2 haploinsufficiency in the hematopoietic compartment leads to 
increased stem cell self-renewal and myeloproliferation, parallel-
ing the effects of miR-29a overexpression. Our results indicate that 
miR-29a may have opposing effect depending on the context, and 
sheds light in its roles in normal and leukemic stem cells. Support: 
FAPESP, CNPq.
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STEM CELLS - ISSUES OF PLASTICITY, DIVERSITY 
AND CARCINOGENESIS .
Stanislav, Filip1, Jaroslav, Mokrý2

1Oncology and Radiotherapy, Charles University in Prague, Medical Faculty and 
Teaching Hospital, Hradec Králové, Czech Republic, 2Histology and Embryology, 
Charles University in Prague, Medical Faculty, Hradec Králové, Czech Republic

The phenomenon referred to as “stem cell plasticity” brings forth 
a number of issues and problems related to many biological and 
medical disciplines. Our presentation reviews some important 
questions and opinions concerning both stem cell plasticity and 
processes associated with stem cells with special emphasis on 
“tumor stem cells” and their potential role in carcinogenesis. A con-
siderable component of our discussion is devoted to the phenom-
ena associated with stem cell diversity; namely, to the relationship 
between phenotypic diversity and plasticity. Here we attempt to 
formulate general definitions of plasticity and diversity and show 
how these properties are interrelated. To illustrate the problem, 
we chose a theoretical model relevant to tissue regeneration. The 
results suggest some theoretical possibilities of tumor develop-
ment and the reprogramming of tumor cells. It is our opinion that 
cell plasticity decreases with their stage of differentiation in time. 
However, plasticity will never be zero, since even highly differenti-
ated cells retain a certain degree of plasticity. Generally speaking, as 
the number of stem cells decreases, the plasticity of the population 
decreases - the population has “low plasticity“. If we assume that 
plasticity is a phenomenon applicable to all cells, including tumor 
cells, the development of a tumor stem cell may well result in a 
profound increase in plasticity. This highly plastic population may 
participate in processes of tissue regeneration. As we presume 
existence of a complementary relationship between the plastic-
ity and diversity of stem cells, this highly plastic population may 
evoke a certain degree of diversity in all cells including tumor cells, 
and a population of low diversity cells may develop. This condition 
renders a new degree of diversity in all cells, and a new population 
of high diversity cells develops. On the grounds of this hypothesis, 
we predict that under certain circumstances, tumor stem cells may 
participate in tissue regeneration without initiating tumor develop-
ment (low diversity cells), or with the imitation of tumor develop-
ment (high diversity cells). Therefore, it may be presumed that in 
a certain transition period, tumor stem and progenitor cells may 

reprogram from the state of diversity (for example, from low to high 
to low) and stimulate the development of normal tissue. Here the 
interrelation between the plasticity and diversity of stem cells plays 
an important role in determining cell fate. Since the two phenome-
na cannot be temporally separated from each other but are indeed 
mutually exclusive. We view this situation in a manner similar to 
the principle of indefiniteness; cells must choose either plasticity or 
diversity, as both are not possible at the same time.

Poster Board Number: F-2073

A SUSTAINABLE BIO-BANKING OF HUMAN STEM-
LIKE TUMOR-INITIATING CELLS DERIVED FROM 
CLINICAL PATIENT SPECIMENS
Rajasekhar, Vinagolu K .
Memorial Sloan Kettering Cancer Ctr, New York, NY, USA

Summary Banking of live tumor tissues is one functional alternative 
to maintaining the commercially available cancer cell lines on plas-
tics. As most human tumors are composed of dynamically chang-
ing heterogeneous tissues, and only a rare pool of cancer stem cells 
in the total bulk tumor drive tumor formation, banking of purified 
stem-like tumor-initiating cells from patient specimens forms the 
important first step of any venture towards cancer therapies. Next, 
the discovery of novel bio-markers as well as their characterization 
and validation in cancer stem cells will be of great value for devel-
oping precise diagnostics and targeted therapeutics for human 
cancers. In concert with, the national bio-banking efforts through 
Office of Biorepositories and Biospecimen Research, we outline 
various strategies for utilizing the clinically annotated and function-
ally validated stem-like tumor-initiating cells. Benefits of progress 
in this direction will be evaluated in terms of laboratory analysis 
efficiencies, data modeling accuracy, improvements in patient 
diagnosis, quality of health care, and finally their Bio-bankonomics. 
Thanks are due to Drs. Lorenz Studer, Chris Park, Jackie Bromberg, 
and Gary Schwartz.
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NANOG/ZFP57 PATHWAY PROMOTES 
ANCHORAGE INDEPENDENT GROWTH OF 
HT1080 CELLS BY INDUCING IMPRINTED GENES 
EXPRESSION
Tada, Yuhki, Akagi, Tadayuki, Yokota, Takashi, Koide, Hiroshi
Stem Cell Biology,, Grad. Sch. of Med. Sci., Kanazawa Univ., Kanazawa, Japan

Since cancer cells and embryonic stem (ES) cells share several 
biological properties, it is possible that some genes expressed in 
undifferentiated ES cells might play important roles in growth of 
cancer cells. To explore this possibility, we first searched for such 
genes by examining the effect of ectopic expression of several 
genes involved in ES cell self-renewal on anchorage-independent 
growth of a human fibrosarcoma cell line, HT1080. As a result, 
we found that Nanog, a self-renewal promoting factor of ES cells, 
promotes anchorage-independent growth of HT1080 cells. This 
finding was confirmed by establishing HT1080/TRE-Nanog, where 
Nanog expression is induced by removal of doxycycline. On the 
other hand, Nanog failed to promote growth of HT1080/TRE-Nanog 
cells in adhesion culture. Using HT1080/Nanog shRNA cells, where 
Nanog shRNA expression is induced by addition of IPTG, we found 
that Nanog knockdown suppresses growth of HT1080 in soft 
agar, but shows no effect on growth in adhesion culture. These 
results suggest that Nanog is involved in anchorage-independent 
growth of HT1080. We next searched for Nanog target genes using 
HT1080/Nanog shRNA cells and identified another ES-specific 
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transcription factor, Zfp57 as a downstream molecule of Nanog. 
In addition, we revealed that forced expression of Zfp57 restores 
suppression of growth in soft agar by Nanog shRNA. These results 
suggest that Nanog regulates anchorage-independent growth of 
HT1080 cells through Zfp57. Since Nanog transforms mouse fibro-
blast NIH3T3 cells (Piestun et al., 2006), we examined if Zfp57 has 
the same potential ability and found that overexpression of Zfp57 
allows NIH3T3 cells to grow even in soft agar, suggesting that Zfp57 
also has the oncogenic ability to transform NIH3T3 cells. Lastly, 
based on the previous reports that Zfp57 regulates expression of 
imprinted genes, including Dlk1 and IGF2, in embryo (Li et al., 2008) 
and ES cells (Quenneville et al., 2011), we examined if the same 
mechanism works in cancer cells. When we examined the relation-
ship between the Nanog/Zfp57 pathway and imprinted genes, we 
found that both Dlk1 and IGF2 are downstream genes of Zfp57 and 
Nanog. Taken together, these results suggest that stem cell factors 
including Nanog and Zfp57 may induce imprinted gene expression 
to promote anchorage-independent growth of cancer cells.

Germline Cells
Poster Board Number: F-2075

DIRECT CONVERSION OF HUMAN SOMATIC 
CELLS TO MEIOTIC GERM CELLS BY GENETIC 
MANIPULATION
Medrano, Jose V ., Marqués-Marí, Ana I., Martínez-Arroyo, Ana M., 
Simón, Carlos
Fundación Instituto Valenciano de Infertilidad (FIVI), Paterna (Valencia), Spain

Among the different diseases that can lead to infertility, poor gam-
ete quality usually plays an important role and this is the reason 
because there is an emerging demand on donated sperm and eggs 
in fertility clinics. In the other hand, the study of human germ line 
development could lead to a better understanding of the diseases 
related to poor gamete quality and allow scientists to design treat-
ments to improve it. However, the creation of in vitro models to 
study the insights of human germ line development is mandatory 
due to technical and ethical issues that make difficult to do it in 
vivo. Here, we report the direct conversion of two different human 
male somatic cell cultures to meiotic germ cells by the in vitro ge-
netic overexpression of a combination of twelve selected key germ 
cell developmental regulators: PRDM1, PRDM14, LIN28, NANOS3, 
NANOG, DAZ2, DAZL, VASA, BOULE, STRA8, SCP3 and DMC1. The in 
vitro induced Germ Cells (iGCs) that we obtained resulted positive 
for alkaline phosphatase staining and expressed several male and 
female post-meiotic germ cell markers such as TNP2, PRM1, GDF9, 
ZP3 and ACROSIN, among others, in time-course experiments. Fur-
thermore, we detected meiotic progression of our iGCs as shown 
by the observation of the correct assembly of the synaptonemal 
complex, and even formation of haploid cells in vitro, but in low fre-
quency. Despite further research is needed in order to improve our 
results as shown by the high rate of chromosomal aberrations we 
found in our experiments, the in vitro generation of haploid iGCs 
from adult human cells by direct genetic reprogramming can be 
employed as a model to study the insights of meiosis, epigenetic 
reprogramming and other human germ cell development events in 
vitro. Moreover, these results represent a promise to be used in the 
treatment of infertile couples by replacing gamete donation, allow-
ing them to be the biological parents of their child in the future.

Poster Board Number: F-2076

MAINTENANCE OF BIVALENT DOMAINS IN 
THE CHROMATIN OF EARLY DEVELOPMENTAL 
REGULATORY GENES IN MOUSE PRIMORDIAL 
GERM CELLS
Sachs, Michael, Blaschke, Kathryn, Ebata, Kevin, Ramalho-Santos, 
Miguel
UCSF, SAN FRANCISCO, CA, USA

Pluripotency is dependent on maintenance of a proper epigenetic 
landscape. Bivalent domains, which are defined by the coexistence 
of a permissive mark (H3K4me3) and a repressive one (H3K27me3), 
are thought to play an important role in maintaining lineage plas-
ticity by keeping developmental genes in a transcriptionally poised 
state for activation upon differentiation. While extensive studies 
have been performed in mouse embryonic stem cells (ESCs) dem-
onstrating the important of bivalency in lineage commitment, only 
limited information is available regarding a role in the developing 
mouse embryo. Interestingly, primordial germ cells (PGCs) share a 
transcriptional profile similar to ESCs. However, unlike ESCs, PGCs 
are unipotent and unable to contribute to chimeras. We hypoth-
esized that a divergent epigenetic signature would explain the dis-
parate behavior of PGCs compared to ESCs. Due to the low number 
of PGCs present during development, nearly all evidence concern-
ing the epigenetic status of PGCs is from immunofluorescent-based 
methodologies, which lack gene-level resolution. Using these 
approaches, it has been proposed that PGCs undergo a genome-
wide reprogramming of histone marks, including H3K4me3 and 
H3K27me3, at E11.5. In order to properly investigate the effects of 
epigenetic regulation on gene expression we have developed a 
low cell number ChIP-qPCR protocol that allows for the analysis of 
histone marks using less than 10,000 cells per IP without the need 
for carrier chromatin. We used this protocol in conjunction with an 
Oct4::GFP reporter mouse line and FACS to isolate Oct4-positive 
PGCs from E11.5 embryos for epigenetic analysis. Surprisingly, we 
found that nearly all early developmental gene investigated (15 of 
16), including several Hox genes, showed a strong enrichment for 
both H3K4me3 and H3K27me3 at their promoters in E11.5 PGCs. 
The bivalency that we detect at developmental regulators in E11.5 
PGCs is remarkably similar to what we find in ESCs and correlates 
very well with gene repression. In contrast, important pluripotency 
regulators that are expressed in ESCs but silenced in PGCs, such as 
Klf4 and Upp1, are K4me3-only in ESCs but bivalent in PGCs. These 
findings have two potentially interesting implications: a) bivalency 
at early developmental regulators is not exclusively present in early 
embryos and ESCs, which activate these genes soon after differen-
tiation, but is also found in E11.5 PGCs which will not activate them 
during gamete differentiation. These results raise the intriguing 
possibility that the germline may continuously mark developmen-
tal genes in a poised state for activation only post-fertilization, 
during development of the next generation. In agreement with 
this notion, bivalent domains have been found in the residual 
histones present at developmental regulators in mouse sperm. b) 
the genome-wide chromatin reprogramming reported to occur 
at E11.5 in PGCs does not appear to affect H3K4me3/H3K27me3 
levels at developmental regulators. We hypothesize that H3K27me3 
may represent an alternative epigenetic silencing mechanism to 
compensate for the loss of the DNA methylation and other repres-
sive histone marks that occurs during this same time frame. We 
are taking advantage of our low cell number ChIP-qPCR protocol 
and emerging deep sequencing library amplification technologies 
to investigate the abundance of these and other histone marks at 
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different stages of mouse germline development. Our most recent 
data will be discussed.
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EFFICIENT DERIVATION OF PLURIPOTENT STEM 
CELLS FROM NEONATAL MOUSE TESTIS USING 
SMALL MOLECULES
Moraveji, Faezeh1, Attari, Farnoosh2, Shahverdi, Abdolhossein3, 
Sepehri, Houri2, Farrokhi, Ali4, Hassani, Seyedeh-Nafiseh3, Fonoudi, 
Hannaneh3, Aghdami, Nasser3, Baharvand, Hossein3

11. Department of Stem Cells and Developmental Biology, Royan institute, 
Tehran, Iran, Islamic Republic of, 2University of Tehran, Tehran, Iran, Islamic 
Republic of, 3Royan institute, Tehran, Iran, Islamic Republic of, 4Stem Cells, Royan 
institute, Tehran, Iran, Islamic Republic of

The two first authors contributed equally in this work. Introduction: 
Spermatogonial stem cells reprogramme to a pluripotent state, 
embryonic stem (ES)-like cells in vitro, spontaneously. Less ethical 
concerns in addition to lack of immunogenicity, and their produc-
tion without the need for genetic manipulation which currently 
used in iPS cell generation, had made these ES-like cells a novel 
opportunity in regenerative medicine. Given how low efficient and 
lengthy the process of ES-like cell production can be, we reasoned 
that the usage of small molecules as a tool for manipulating signal-
ing pathways provide an opportunity to generate these cells in a 
more efficient and faster manner. Materials and Methods: To obtain 
a better robust derivation protocol, we have attempted to identify 
small molecules (SMs) that induce reprogramming of testicular 
cells in culture. Neonatal testicular cells were isolated and cultured 
with the presence of different SMs. The emerged ES-like colonies 
were further analyzed by immunofluorescent staining, Real time 
RT-PCR and differentiation ability. Results: We could identify a SM 
that could induce production of pluripotent cell line from two dif-
ferent mouse genetic backgrounds. Confirmation of pluripotency 
of the generated cell lines has been proved by in vitro spontaneous 
and direct differentiation toward cardiac and neural lineages. Also 
increased expression of pluripotency genes such as POU5F1and 
NANOG was seen along with reduction of germline specific mark-
ers. Furthermore, we have shown that these cells have the ability 
to expand and maintain under feeder and serum free defined 
medium and produce chimera after transplantation into host blas-
tocysts. Discussion: Here we report that testicular cells of neonatal 
mouse can be reprogrammed into pluripotent stem cells through 
manipulating signaling pathways under chemically modified 
culture condition, regardless of animal genetic background. Future 
studies will determine whether generation of ES-like cells by usage 
of SMs could be applied to other mammals, especially human.

Poster Board Number: F-2078

In vItro TRANSFORMATION OF MOUSE 
SPERMATOGONIAL STEM CELLS
Shinohara, Takashi, Morimoto, Hiroko
Mol Genet, Kyoto Univ, Kyoto, Japan

Germ cell tumors (GCTs) are unique in that they exhibit diverse bio-
logical characteristics and pathological features. Although several 
in vivo GCT models are available, studies on GCTs are hampered 
because in vivo development of GCTs is time consuming and pre-
vents a detailed molecular analysis of the transformation process. 
Here we developed a novel strategy targeting spermatogonial stem 
cells (SSCs) to transform germ cells in vitro. Lentivirus-mediated 
transfection of dominant negative Trp53, Myc, and activated Hras1 
into an enriched SSC population caused tumorigenic conversion 
in vitro. Although these cells resembled embryonic stem (ES) 

cells, they were aneuploid and lacked Nanog expression, which 
is involved in the maintenance of the undifferentiated state in 
ES cells. Euploid ES-like cells were produced by transfecting the 
Yamanaka factors (Pou5f1, Myc, Klf4, and Sox2) into SSCs. Although 
these cells expressed Nanog, they were distinct from ES cells in that 
they expressed CD44, a cancer stem cell antigen. Both treatments 
induced similar changes in the DNA methylation patterns in differ-
entially methylated regions of imprinted genes. Moreover, despite 
the differences in their phenotype and karyotype, both cell types 
similarly produced mixed GCTs upon transplantation, which were 
composed of teratomas, seminomas, and embryonal carcinomas. 
Thus, in vitro SSC transformation facilitates an analysis of the GCT 
formation process, and our results also suggest the close similarity 
between GCT formation and reprogramming.

Poster Board Number: F-2079

CHARACTERIZATION OF MOUSE MALE 
GEMLINE STEM CELL NICHE BY GENE 
EXPRESSION PROFILING USING LASER CAPTURE 
MICRODISSECTION
Kitadate, Yu, Ichikawa, R, Maruyama, A, Yoshida, S
National Institute for Basic Biology, Okazaki, Japan

Stem cells are tightly linked to their niche or microenvironment, 
which regulates their behaviors. The germline stem cell (GSC) niche 
in Drosophila and Caenorhabditis elegans containing easily identifi-
able GSCs has been extensively characterized on the molecular and 
genetic levels, revealing the importance of multiple signaling path-
ways and cellular processes. However, the mammalian GSC niche 
is less defined because unequivocal identification of GSCs has also 
not been achieved. In the mouse testis, a subset of primitive sper-
matogonia termed “undifferentiated spermatogonia” or “Aundiff” 
includes stem cells that constitute an as-yet-unidentified subpopu-
lation. The Aundiff populations are located on the basal membrane 
within the seminiferous tubules, and are biased toward vascular 
network in the interstitial tissue. Differentiating spermatogonia 
left these regions and dispersed throughout the basal compart-
ment of the seminiferous tubules. According to these findings the 
mammalian GSC niche is likely to be located around the vascular-
associated regions. However, no specialized niche substructure and 
their cellular components within the seminiferous tubules have not 
been identified. To explore the detailed substructute and cellular 
components of the GSC niche, we initiated a comprehensive iden-
tification of the genes expressed around the vascular-associated 
regions within the seminiferous tubules. First, we isolated distinct 
cell-type populations between vasculature-associated regions and 
the other tubule bounding regions by Laser Capture Microdissec-
tion (LCM). Using these samples, we analyzed their gene expression 
differences by microarray. Until now, we verified 20 genes prefer-
entially expressed around the vascular-associated regions by in situ 
hybridization. Within this subset, 3 and 17 genes were expressed in 
germ-line and somatic cells, respectively. Using their markers, we 
try to examine the spatial relationship with the Aundiff populations 
by immunostaining of whole mount testis. We anticipate that char-
acterization of spatio-temporal expression patterns corresponding 
to putative stem cells will lead to greater understanding of stem 
cell-niche interactions.
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EFFECTS OF CHROMATIN REMODELING FACTOR 
CHD1 ON In vItro DIFFERENTIATION OF MOUSE 
PREIMPLANTATION EMBRYOS
Suzuki, Shinnosuke1, Nozawa, Yusuke1, Tsukamoto, Satoshi2, 
Kaneko, Takehito3, Imai, Hiroshi1, Minami, Naojiro1

1Reproductive Biology, Graduate School of Agriculture, Kyoto university, Kyoto, 
Japan, 2National Institute of radiological Sciences, Chiba, Japan, 3Institute of 
Laboratory animals, Graduate School of Medicine, Kyoto University, Kyoto, 
Japan

Epigenetic regulation is considered to be one of the most impor-
tant mechanisms by which changes in gene expression occur 
without changes in the underlying DNA sequence. Methylation of 
histones is a special process in epigenetic regulations that plays 
a dual role. Some activate gene expression and others inhibit it. 
Trimethylation of histone 3 lysine 4 (H3K4me3) has been shown 
to be a marker of the activation of gene expression. Chromatin 
remodeling factor Chd1 (Chromodomain Helicase DNA binding 
protein 1) is a protein belonging to the family of ATPase dependent 
chromatin remodeling factors. Chd1 recognizes H3K4me3, facili-
tates the competency of pre-mRNA maturation, and is required 
for the maintenance of mouse ES cell pluripotency. Chd1 is also 
necessary for the incorporation of the variant histone H3.3 in the 
absence of transcription into paternal pronuclear chromatin at 
fertilization in Drosophila embryos. However, the function of Chd1 
in mammalian preimplantation embryos remains unknown. In 
the present study, the effects of Chd1 on in vitro differentiation of 
mouse preimplantation embryos were examined. To suppress the 
function of Chd1, siRNA targeting Chd1 was introduced to 1-cell 
embryos by microinjection. One-cell embryos were obtained by 
in vitro fertilization (IVF) and 3 hours after IVF 1-cell embryos were 
recovered and 5-10pl of 100µM siRNA was injected. Embryos were 
recovered for quantification of Chd1 and Oct4 mRNA 96 hours after 
microinjection. In embryos injected with siRNA, the amounts of 
Chd1 and Oct4 mRNA were confirmed by real-time RT-PCR (qRT-
PCR). From the results, the amount of Chd1 mRNA was dramatically 
decreased from the 2-cell stage and the amount of Oct4 mRNA 
was decreased at the 4-cell and blastocyst stages. To analyze the 
phenotype of siRNA-injected embryos, we performed immuno-
fluorescence staining of lineage-specific markers such as Cdx2 and 
Oct4 at the blastocyst stage. The siRNA-injected embryos have lost 
ICM and trophectoderm integrity and exhibited reduced expres-
sion of Oct4 and Cdx2. The findings implicated an important role 
of Chd1 after 4-cell stage of mammalian embryo development. It 
has been reported that Oct4 knockout mouse embryos are able to 
develop to the blastocyst stage but are not able to implantation. 
The expression patterns of Chd1 and Oct4 during preimplantation 
stage is experimentally confirmed by qRT-PCR. From the results, 
Chd1 mRNA levels dramatically increased during the 4- to 8-cell 
stage, peaked at the 8-cell stage, then gradually decreased after the 
8-cell stage, and is scarcely detected in blastocyst stage, and Oct4 
mRNA increased dramatically at the 4-cell stage and continues to 
the blastocyst stage. This suggests that initiation of Oct4 expression 
at the 4-cell stage depends on Chd1 and the inhibition of Chd1 at 
the 4- to 8-cell stage causes the decreased expression of Oct4 at the 
blastocyst stage. The findings implicated an important role of Chd1 
after 4-cell stage of mammalian embryo development.
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AN ESSENTIAL ROLE OF A TUDOR DOMAIN-
CONTAINING PROTEIN, KRIMPER, IN DrosophIla 
PIRNA BIOGENESIS
Iwasaki, Yuka W .1, Sato, Kaoru1, Shibuya, Aoi1, Komai, Miharu1, 
Carninci, Piero2, Siomi, Haruhiko1, Siomi, Mikiko C.1
1Department of Molecular Biology, Keio University School of Medicine, Tokyo, 
Japan, 2Omics Science Center, Yokohama Institute, RIKEN, Yokohama, Japan

A large fraction of the eukaryotic genome is occupied by transpos-
able elements (TEs). TEs move around within the genome of their 
host cell, and therefore retain the potential to cause harmful muta-
tions, chromosomal rearrangement, and other disorders. Hence, it 
is imperative for the cells to defend against the proliferation of TE in 
number of ways, as gene silencing. The silencing of TE in germline 
involves a subset of germline-specific small RNAs, PIWI-interacting 
RNAs (piRNAs), which themselves are mainly derived from TEs and 
antisense transcript of TEs. The biogenesis of piRNAs is not yet fully 
understood, although possible mechanisms have been proposed. 
Within one of the two pathways involved in piRNA biogenesis, 
the primary processing pathway, primary antisense transcripts 
transcribed from TEs and/or the piRNA clusters are processed to 
piRNAs, and are loaded onto Piwi protein, Aubergine (Aub) or Piwi. 
The complexes produced through this mechanism triggers another 
processing pathway, so called the amplification loop, wherein pri-
mary piRNAs recognize their complementary targets and amplify 
piRNA sequences. This amplification loop involves Piwi proteins, 
Aub and Argonaute 3 (Ago3), and also assisted by variety of Tudor 
domain-containing proteins. While Tudor domain-containing 
proteins are reported to play an essential role in piRNA biogenesis 
mainly through genetic studies, their precise molecular function 
has yet to be investigated. Here, we analyze the role of a Tudor 
domain-containing protein, Krimper (Krimp), in Drosophila ovaries. 
The expression level of piRNAs is significantly reduced in krimp 
mutant ovaries, suggesting its requirement in piRNA biogenesis. To 
understand the molecular function of krimp, we raised a monoclo-
nal antibody against Krimp and performed biochemical analyses. 
We found that Krimp interacts with one of the Piwi proteins, Ago3, 
but not with the other Piwi proteins, Aub and Piwi. Moreover, 
Ago3 in krimp mutant ovaries appears to be free from symmetrical 
dimethyl arginines (sDMAs), which is known as an important post-
translational modification to be associated with Tudor. Also, Ago3 
that is co-immunoprecipitated with Krimp does not load piRNAs, 
and the amount of piRNAs loaded in Ago3 and Aub was reduced 
within krimp mutant ovaries. Together with observed disruption of 
Ago3 cellular localization among loss of Krimp function, our data 
indicate that Krimp regulates piRNA biogenesis through sDMA-
independent direct association with Ago3, most likely in the piRNA 
amplification loop.

Poster Board Number: F-2082

A MITOCHONDRIAL PROTEIN DGASZ IS REQUIRED 
FOR PIRNA BIOGENESIS IN DrosophIla OVARIAN 
SOMATIC CELLS
Ohtani, Hitoshi, Saito, Kuniaki, Siomi, Mikiko C., Siomi, Haruhiko
School of Medicine, Keio University, tokyo, Japan

Drosophila piwi is essential for germline stem cell self-renewal. 
Previously, other and we have shown that endogenous Piwi as-
sociates with small RNAs of 25-29 nucleotides in length, which are 
now called as Piwi-interacting RNAs (piRNAs). piRNAs are mainly 
expressed from repetitive regions, such as retrotransposon and 
heterochromatic regions, in the Drosophila genome. Disruption of 
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piRNA production or Piwi expression causes retrotransposon de-
repression and loss of germline stem cells. These results together 
suggest that Piwi functions in retrotransposon silencing by associ-
ating with piRNAs originating from the repetitive genomic regions. 
However, little is known about the molecular mechanisms of 
piRNA biogenesis and Piwi-dependent retrotransposon silencing. 
Previous studies using an ovarian somatic cell (OSC) line indicated 
that piRNA biogenesis occurs in the cytoplasm, although the Piwi-
piRNA complex functions in silencing retrotransposons exclusively 
in the nucleus. Some protein factors essential for piRNA biogenesis 
in OSC have been identified. RNAi screening revealed that the 
cytoplasmic Yb body components Armitage (Armi) and fs(1)Yb (Yb), 
both of which have an RNA helicase domain, are essential for piRNA 
biogenesis in OSC. Zucchini (Zuc), a mitochondrial phospholipase D 
(PLD) family member, was also identified as an essential piRNA bio-
genesis factor in OSC. To identify new piRNA factors, we continued 
our RNAi screen. To date, we screened approximately 100 genes. 
Of these, we demonstrate that knockdown of CG2183 resulted in 
a dramatic reduction in piRNA levels and led to derepression of 
retrotransposons. CG2183 is a Drosophila homolog of mouse germ 
cell protein with ankyrin repeats, sterile alpha motif, and leucine 
zipper (Gasz), which has been shown to be essential for piRNA 
biogenesis in mouse testes. However, the molecular functions of 
Gasz remain unclear. To elucidate the function of Drosophila Gasz 
(dGasz), we generated a specific monoclonal antibody against the 
protein. Biochemical analyses using anti-dGasz antibodies showed 
that dGasz mainly localizes at mitochondria, as does Zuc, and that 
dGasz interacts with Yb body components in OSC. These data sug-
gest that mitochondrial functions are necessary for piRNA biogen-
esis and retrotransposon silencing in ovarian somas in Drosophila.

Poster Board Number: F-2083

ESTABLISHMENT OF In vItro CULTURED PIG 
SPERMATOGONIAL STEM LIKE CELLS USING 
ALTERNATIVE TEMPERATURE CONDITIONS
Lee, Won-Young1, Park, Hyun-Jung1, Lee, Kyung-Hoon1, Lee, Lan1, 
Ha, Woo-Tae1, Kim, Hee-Chan1, Kim, Nam Hyung2, Song, Hyuk1

1Animal science, Konkuk University, Chungju, Korea, Republic of, 2Animal 
Science, Chungbuk National University, Choung-ju, Korea, Republic of

Spermatogenesis initiated from a population of cells called sper-
matogonial stem cells (SSCs). Although several species, include 
mice and rat, SSC has been established in vivo, in vitro and ex 
vivo culture system, SSC from the domestic animal has not been 
cultured in vitro. In this study, pig SSC like cells were success-
fully isolated from neonatal pig, and cultured for long time using 
alternative culture medium and temperature. To isolate pig SSC like 
cells, several different media were used, and low and high tem-
peratures were applied as the culture conditions. The cell clumps 
were appeared from neonatal pig testis cells under only GDNF, LIF, 
bFGF and EGF contained media conditions at 3 days after cells were 
seeded, and more number of clumps were identified in low tem-
perature condition. Analyses of these cells with SSC markers identi-
fied in other species revealed that alkaline phosphatase staining 
was positive, and the strong expression of PGP9.5, Nanog, Gata4, 
DBA, Vasa were determined with reverse transcriptase polymerase 
chain reaction and western immuno blot analysis. In conclusion, 
this study showed a useful purification method of pig SSC like cells 
from neonatal pig testis without any physical damage or selection 
with antibody or gradient density of germ cells, and these cells 
were stably proliferated in GDNF, LIF, bFGF and EGF contained 
medium at low temperature culture conditions up to 100 days. 
Therefore, suggested method for establishment of pig SSC like cells 

may contribute to study of spermatogenesis occurred in vitro, and 
to study of domestic animal biotechnology.

Poster Board Number: F-2084

ELUCIDATION OF RNA SILENCING MECHANISM 
MEDIATED BY PIWI IN DrosophIla
Saito, Kuniaki, Ohtani, Hitoshi, Ishizu, Hirotsugu, Siomi, Haruhiko, 
Siomi, Mikiko C.
Molecular Biology, Keio University School of Medicine, Tokyo, Japan

Members of the Argonaute family of protein play important roles in 
RNAi and RNAi-related RNA silencing pathways in various organ-
isms. Argonaute proteins contain PAZ and PIWI domains, and 
according to the peptide sequences they fall into two classes, Ar-
gonaute (AGO)- and Piwi-subfamilies. In Drosophila, five Argonaute 
genes are encoded in the genome. Of those, AGO1 and AGO2 
belong to the AGO-subfamily. Biochemical and genetic studies 
revealed that AGO1 and AGO2 function in miRNA- and siRNA-
mediated RNA silencing, respectively. Argonautes cleave mRNAs 
complementary to small RNAs through their slicer activity of PIWI 
domain. Other three Drosophila Argonautes, Piwi, Aubergine, and 
AGO3, are categorized as the Piwi-subfamily members and mainly 
expressed in gonadal cells. Drosophila Piwi is an essential nuclear 
protein for germline stem cell self-renewal. It has been shown that 
Piwi is required for retrotransposon silencing in gonadal somatic 
and germline cells. Previously, others and we have shown that 
Piwi associate with piRNAs produced from retrotransposons and 
heterochromatic regions. Disruption of piRNA production or Piwi 
expression causes retrotransposon de-repression. These findings 
indicate that the Piwi-piRNA complex is involved in retrotranspo-
son silencing by controlling their mobilization in the germline. 
In contrast with siRNA-mediated RNA silencing, Piwi possessing 
mutations at two aspartic residues (D614, D685) required for the 
slicer activity does not cause a loss of the retrotransposon silencing 
activity in a Drosophila ovarian somatic cell line (OSC). Therefore, 
the molecular mechanisms of Piwi-dependent retrotransposon 
silencing are largely elusive. To understand the molecular mecha-
nisms of Piwi-dependent retrotransposon silencing, we performed 
RNAi screening using OSCs in which the piRNA biogenesis and 
piRNA-dependent retrotransposon silencing occur. This approach 
enabled us to identify several piRNA biogenesis factors such as 
Armitage, fs(1)Yb and Zucchini (Zuc). Importantly, we also found 
that three other genes are required for retrotransposon silencing 
but not for the piRNA accumulation, suggesting that these factors 
are involved in the silencing step in the piRNA pathway. To charac-
terize their biochemical functions, we are engaging on producing 
specific antibodies against retrotransposon silencing factors to 
analyze their interactions. The outcomes of these experiments will 
be presented at the meeting.

Poster Board Number: F-2085

MOLECULAR SIGNATURES AND CULTURE 
OF TESTICULAR GERM CELLS IN COMMON 
MARMOSET CALLITHRIX JACCHUS
Lin, Zachary Y .
Physiology, Keio University, tokyo, Japan

Common marmoset (Callithrix jacchus ) has been considered as 
an excellent model for human neurogenic disorder because of its 
great resemblances with human. Although genetic modified mar-
moset has been created by injecting lentiviral transgene into the 
embryo, the transgene is incorporated randomly. In order to create 
transgenetic animal with targeted gene modification, the germ 
cells has been considered as another option. This is because germ 
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cell is responsible for spermatogenesis, which is a fundamental 
process to pass genetic information from one generation to next. 
Germline stem cell lines have been successfully established from 
spermatogonial stem cells in rodent, and most recently in rabbit. 
This has provided conventional means to investigate the germ cell 
properties. However, unlike mouse, the information in the molecu-
lar characteristics of the primate germ cell was poorly understood, 
which cause the challenge of developing primate germ cell culture. 
To understand the properties of the primate germ cell, we have 
examined gene expression of germ cell markers and DNA methyla-
tion status according to the previous studies on rodent or human. 
Bisulfite genomic sequencing revealed the marmoset-specific 
epigenome status in pluripotency factors distinct from that in mice; 
while evolutional similarity between marmoset and mice in other 
genomic loci analyzed was also found. RT-PCR and immunohisto-
chemistry of germ cell marker demonstrated gene expression pro-
file distinct from those in the mice, too. We then described a novel 
protocol to cultivate marmoset testicular germ cells in the form of 
cell aggregation called “testicular sphere”. Investigation of alkaline 
phosphatase activities showed that marmoset testicular germ cells 
could be maintained more than 8 weeks by this method. RT-PCR 
also verified that our method enables us to cultivate marmoset 
germ cell up to 30 days while keeping the expression of various 
germ cell markers. Moreover, cryo-preserved testicular germ cells 
can also form sphere. To confirm the ability of genetic modifica-
tion, we have transducted lentiviral transgene into our spheres. 
We assume that our method can provide easy manipulation and 
assessment of primate germ cell in culture. Therefore, this study 
holds the promise to for cultivating primate germ cell, which take 
us a step close to generate transgenetic marmoset with specific 
gene-targeting.

Poster Board Number: F-2086

EFFECTS OF INCUBATION TEMPERATURE ON 
PRE-PUBERTAL BOVINE SPERMATOGONIAL STEM 
CELL PURITY, PROLIFERATION, AND STATE OF 
DIFFERENTIATION
Webb, Amy M .1, Rosenkrans, Charles F.2, Kreider, David2

1Cell and Molecular Biology, University of Arkansas, Fayetteville, AR, USA, 
2Animal Science, University of Arkansas, Fayetteville, AR, USA

Pluripotent stem cells have numerous potential applications in bio-
medicine; however, isolating and maintaining stem cells in culture 
has proven problematic for some sources. Our objective was to 
determine the effects of isolation method and temperature on 
purity, proliferation and differentiation of pre-pubertal bovine sper-
matogonial stem cells (SSC). Three experiments were conducted: 
experiment A (Exp. A), determined effects of standard SSC isolation 
method followed by incubation at 37°C or 41°C; Exp. B, determined 
effects of a modified SSC isolation method, only mechanical versus 
mechanical and enzymatic digestion, followed by incubation at 
37°C or 41°C; and Exp. C, determined effects of incubation tempera-
ture (37°C or 41°C) with mouse embryonic fibroblasts (MEF) feeder 
cells on SSC after cryopreservation. In this study we demonstrate 
that simplifying isolation method and increasing incubation 
temperature yields a greater level of proliferation while maintaining 
the highest number of undifferentiated SSC. Furthermore, we show 
that cryopreservation has little effect on the growth and differentia-
tion of SSC after thaw and culture.

Poster Board Number: F-2087

DIFFERENT SIGNALINGS FOR PLURIPOTENCY 
ACQUISITION IN EACH STAGE OF PRIMORDIAL 
GERM CELLS
Nagamatsu, Go1, Kosaka, Takeo2, Takubo, Keiyo1, Oya, Mototsugu2, 
Suda, Toshio1

1Department of Cell Differentiation, Keio University School of Medicine, Tokyo, 
Japan, 2Department of Urology, Keio University School of Medicine, Tokyo, 
Japan

Germ cells are committed cells that have unipotent differentiation 
capacity, giving rise to only gametes. However it is known that 
primordial germ cells (PGCs) converted to pluripotent embryonic 
germ (EG) cells in appropriate culture conditions. This conversion 
could be recognized as the process of pluripotency acquisition 
from unipotent germ cell lineage. This will be a good model to 
analyze how to acquire pluripotency and how PGCs control the bal-
ance between pluripotency and unipotency. First, we tried to estab-
lish efficient culture condition that induces pluripotency from PGCs. 
Through the screening of chemical compounds including epigen-
etic modifiers such as TSA and 5AZA, we found highly efficient 
culture condition of PGCs to EG cells by adding 3 inhibitors. In this 
culture, EG cells were generated from PGCs at ~15% of efficiency. 
They are MEK inhibitor (PD325901), GSK-3β inhibitor (CHIR99021) 
and TGF-βR inhibitor (A83-01). Because the combination of MEK 
and GSK-3β inhibitors is well known as 2i for reprogramming, our 
3 inhibitors combination is designated as 2i+A83. On the other 
hand, AKT involved in the signaling required for the acquisition of 
pluripotency. In the presence of 2i+A83, AKT signal showed the 
additive effect for obtaining pluripotency. It is indicated that the 
activation of AKT is independent from 2i+A83 signal for EG cell for-
mation. In the absence of bFGF, whereas AKT induced EG cells, but 
2i+A83 did not. Therefore, AKT is essential signal for conversion to 
EG cells, while the effect of 2i+A83 is supportive. Different from the 
data of E11.5 PGCs described above, EG cells was generated in the 
presence of LIF and 2i from E8.5 PGCs. In the development of PGCs, 
there are some genome wide changes during E8.5 to E11.5 such as 
transcriptional quiescence and epigenetic shift from H3K9 methyla-
tion to H3K27 methylation. We are now identifying the relation 
between these genome wide changes in PGCs and pluripotency 
acquisition at the molecular level.

Poster Board Number: F-2088

OCT4 SUMOYLATION NEGATIVELY REGULATED 
BY SENP1 MODULATES DRUG SUSCEPTIBILITY 
OF TESTICULAR GERM CELL TUMORS UNDER 
HYPOXIC CONDITIONS
Wu, Yu-Chih1, Ling, Thai-Yen2, Lu, Shing-Hwa3, Kuo, Hung-Chih4, Ho, 
Hong-Nerng5, Yeh, Shauh-Der6, Shen, Chia-Ning7, Huang, Yen-Hua8

1Graduate Institute of Life Sciences, National Defense Medical Center, Taipei, 
Taiwan, 2Institute of Pharmacology, National Taiwan University, Taipei, Taiwan, 
3Department of Urology, Taipei City Hospital, Taipei, Taiwan, 4Institute of 
Cellular and Organismic Biology, Academia Sinica, Taipei, Taiwan, 5Graduate 
Institute of Immunology, National Taiwan University, Taipei, Taiwan, 
6Department of Urology, Taipei Medical University Hospital, Taipei, Taiwan, 
7Genomic Research Center, Academia Sinica, Taipei, Taiwan, 8Department of 
Biochemistry, Taipei Medical University, Taipei, Taiwan

Testicular germ cell tumors (TGCTs) associated with poor prognoses 
are insensitive to chemotherapies and express low levels of OCT4. 
Hypoxia is known to induce drug resistance in TGCTs, however the 
mechanism underlying the hypoxic effect on OCT4 protein level 
and drug resistance in TGCTs remains to be determined. Here we 
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demonstrate that hypoxia reduces the level of OCT4 expression 
and increases the resistance of embryonal carcinoma (EC) cells 
to cisplatin and bleomycin. Furthermore, we show that the loss 
of OCT4 expression under hypoxic conditions can be triggered 
by sumoylation. And this sumoylation was regulated by SUMO1 
and SUMO1/sentrin specific peptidase 1 (SENP1), as overexpres-
sion of SUMO1gg (the active form of SUMO1) under hypoxia not 
only increased the level of sumoylated OCT4 (Su-OCT4), but also 
decreased the stability of OCT4 protein in EC cells. In addition, 
overexpression of SENP1 in EC cells reduces the level of Su-OCT4 
induced by SUMO1gg overexpression, thereby maintaining OCT4 
expression levels and enhancing the sensitivity of EC cells to 
cisplatin in vitro and in vivo. Site-specific mutagenesis experiments 
further revealed that the sumoylation of OCT4 occurred at the 
lysine 123 residue, as overexpression of HA-OCT4-K123R effectively 
reduced the level of Su-OCT4 under hypoxic conditions. In conclu-
sion, we demonstrate that hypoxia reduces OCT4 expression levels 
in EC cells which increases drug resistance. The loss of OCT4 was 
resulted from hypoxia-induced sumoylation, and overexpression of 
SENP1 in EC cells can counteract the suppressive effect of hypoxia, 
restoring OCT4 stability and drug sensitivity. These findings suggest 
that SENP1 may be a potential therapeutic target for drug-resistant 
TGCTs.

Hematopoietic Cells
Poster Board Number: F-2089

THIRD TRIMESTER C-KIT(+) HUMAN AMNIOTIC 
FLUID STEM CELLS CAN MIGRATE TO THE 
HAEMATOPOIETIC SYSTEM OF THE FETAL MOUSE 
AFTER PRENATAL XENOTRANSPLANTATION
Shaw, S .W . Steven1, Lee, Kuang-Han1, Pipino, Caterina2, 
Maghsoudlou, Panagiotis2, Shangaris, Panicos1, David, Anna1, De 
Coppi, Paolo2

1Institute for Women’s Health, University College London, LONDON, United 
Kingdom, 2Institute of Child Health, University College London, LONDON, United 
Kingdom

Introduction: Human amniotic fluid stem (hAFS) cells are a unique 
subgroup of human AF-derived stem cells that are isolated by 
C-Kit immunoselection. The haematopoietic potential of AFS cells 
was demonstrated in adult immunodeficient mice, where mouse 
AFS cells engrafted in the bone marrow. In this study, we explored 
engraftment after in utero xenotransplantation (IUT) of human AFS 
cells in immune competent mice. Materials and methods: Ckit+ AFS 
cells were isolated from cultured AF or fresh AF collected in the 3rd 
trimester (34-35 weeks of gestation). Human AFS cells (10,000 to 
60,000) were transplanted into the peritoneal cavity of every fetal 
mouse in pregnant CD1 mice (n=6, at E14). The peripheral blood of 
recipient mice was analysed 4 weeks after birth for engraftment by 
flow-cytometry using anti-human beta2-microglobin antibody. PCR 
and immuno-staining for anti-human mitochondrial antibody was 
performed on neonatal tissues collected 6 weeks after birth. The 
bone marrow was assayed for colony-forming cells (CFC). Results: 
The average live birth rate after IUT was 67%. Flow-cytometry 
analysis showed higher levels of human cells in the mice peripheral 
blood (5.1 vs 1.7%), liver (4.3 vs 3.4%), spleen (1.2 vs 0.5%) and bone 
marrow (2.3 vs 0.2%) after transplantation of fresh hAFS cells com-
pared to cultured hAFS cells (p<0.05). CFC assays in mouse bone 
marrow demonstrated bone marrow cells of human origin, which 
was confirmed by PCR. Human cells could also be found in the 
liver of transplanted animals in the immunohistochemistry study. 
Discussion: We have demonstrated in utero xenotransplantation of 
hAFS cells into the bone marrow of adult immune competent mice; 

fresh hAFS cells appear to function better than cultured hAFS cells. 
Further work is needed to confirm the haematopoietic potential of 
these cells in secondary recipients.

Poster Board Number: F-2090

HUMAN AMNIOTIC FLUID STEM CELLS DERIVED 
FROM SECOND TRIMESTER HAVE HIGHER 
HEMATOPOIETIC POTENTIAL THAN FROM THIRD 
TRIMESTER
Shaw, S .W . Steven, Lin, Jane, Chang, SD, Cheng, Po-Jen
Department of Obstetrics and Gynecology, Chang Gung Memorial Hospital, 
Taipei, Taiwan

Introduction: Human amniotic fluid stem cells (hAFS) can be iso-
lated by Ckit selection and have been proved having mesenchymal 
and haematopoietic potential. The amniotic fluid can be collected 
easily from amniocentesis from 15 weeks to term. In this study, we 
investigated the different potential of hAFS derived from second 
and third trimester in all aspects. Material and methods: Ckit+ hAFS 
cells were isolated from second (amniocentesis at 15-22 weeks) 
or third trimester (Cesarean section at 35-39 weeks of gestation) 
pregnant women. Mesenchymal lineage cells were cultured in the 
adherent conditioning plates. Adipogenesis and osteogenesis dif-
ferentiation from Ckit+ hAFS cells were performed in both groups. 
Haematopoietic linage cells were cultured in the suspension with 
essential cytokines then colony-forming assay was performed to 
see the different hematopoietic colonies. PCR and immunohisto-
chemistry were also arranged for pluripotent markers. Results: The 
average percentages of Ckit+ hAFS cells were 1.7%, and 1.4% in 
second trimester and third trimester samples (n=10, each group). 
There was no significant difference in cell growth doubling time or 
in differentiation ability while culturing cells in the mesenchymal 
condition. In colony observational study, the number of the haema-
topoietic colonies was more in second trimester samples than third 
trimester (p<0.05). The hAFS cells from both groups were positive 
for Oct4, Klf-4, c-myc, NANOG; but negative for Sox-2. The immu-
nostaining for the cells also showed higher percentage of positive 
staining cells in second trimester (p<0.05). Conclusion: Our study 
demonstrated the different potential of the hAFS cells derived from 
second trimester and third trimester. Both groups have similar mes-
enchymal stem cells characteristics, but second trimester amniotic 
fluid cells have higher haematopoietic stem cells potential than 
third trimester ones.

Poster Board Number: F-2091

OPTIMISATION OF IN-VITRO EXPANSION 
PROTOCOLS FOR HUMAN HEMATOPOIETIC 
STEM / PROGENITOR CELLS AND IN-VITRO 
ERYTHROPOIESIS
Mairhofer, Mario, Leditznig, Nadja, Hofer, Stefanie, Froehlich, 
Martin, Kolbus, Andrea
Obstetrics and Gynecology, Medical University of Vienna, Vienna, Austria

Hematopoietic stem cells (HSC) are the paradigm for stem cell 
therapy. During the last decades, HSCs from cord blood have 
emerged as a true alternative to bone marrow-derived HSCs. 
Cord blood derived HSC have some advantages compared to 
bone marrow-derived HSC: i)fast procurement ii) less stringent 
HLA matching criteria iii) non-invasive collection with no pain for 
the donor. The major disadvantage is the low number of HSC in a 
single CB unit compared to bone marrow aspirates, which is a high 
obstacle for a widespread clinical use of CB HSCs. One strategy to 
overcome this limitation is the attempt to increase the number of 
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HSC in vitro. Proof-of-principle experiments, demonstrating the suc-
cessful expansion of HSC in vitro, have already been performed, and 
several different factors, which enable HSC expansion, have been 
described so far. We are performing a standardized comparison 
of different compounds with respect to their efficacy for in-vitro 
expansion of hematopoietic stem and progenitor cells. Different 
expansion conditions are analysed by multi-parameter immuno-
phenotyping, by LTC-IC assays and by in-vitro differentiation assays. 
As one of our major research interests is in-vitro erythropoiesis, 
HSC expansion is the first step to generate massive amounts of 
erythroid progenitor cells. Thus, expanded HSCs are subjected to 
terminal erythroid differentiation in the presence of erythropoietin, 
and the effects of different cytokines added during this HSC expan-
sion step on erythroid cell numbers, hemoglobin accumulation and 
production of enucleated erythrocytes are compared. The results 
give new insights into the regulation of erythroid proliferation and 
differentiation. This work was supported by the EC grant no. FP7-
223011 HYPERLAB.
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CHARACTERISTICS OF HEMATOPOIETIC AND 
MESENCHYMAL STEM CELLS ISOLATED FROM 
CRYOPRESERVED HUMAN PLACENTAL TISSUE
Shablii, Volodymyr1, Kuchma, Maria1, Kyryk, Vitaliy2, Onishchenko, 
Anya1, Lukash, Lubov3, Lobitseva, Galina1

1Cryobank, Institute of cell therapy, Kiev, Ukraine, 2State Institute of Genetics 
and Regenerative Medicine of National Academy of Medicine of Ukraine, Kiev, 
Ukraine, 3Institute of Molecular Biology and Genetics National Academy of 
Science of Ukraine, Kiev, Ukraine

OBJECTIVES: Potential of banking placental tissue as a source of 
hematopoietic stem cells and mesenchymal stem cells is very 
important for regenerative medicine. MATERIALS: Human term 
placenta and cord blood were cryopreserved by conventional 
methods. Freshly enzymatically isolated cells and cultured stromal 
cell were analyzed by flow cytometry using CD34, CD45, CD31, 
CD90, CD105, CD73, CD14, CD133, HLA-ABC antibodies (all from 
BD, USA). RESULTS: We have show the possibility of cryopreserva-
tion of placental tissue for the reason to obtain viable hematopoi-
etic progenitor cells (HPC) and mesenchymal stem cells (MSC). The 
FACS demonstrated the presents of population both CD34lowCD-
45low and CD34hiCD45low cells. The relative percentage of SSClow 
cells in population of CD34+CD45low isolated from cryopreserved 
placental tissue was 85,6% (range: 68,9-96,5) that significant higher 
than from native tissue 60,8% (range: 44,9-75,6). The percentage 
of population CD34+CD45lowSSClow cells (HPC) of all hemato-
poietic cells (CD45+ cells) from native and cryopreserved placental 
tissues weren’t difference and were 0.66% (range: 0,36-1,05) and 
1,11% (range: 0,18-2,82) respectively. Also we first show that HPCs 
from placental tissue were hirer level of expression of CD90 and 
CD31 compare to HPC form cord blood. Furthermore FACS of 
the stromal cultured cells from cryopreserved human placental 
tissue demonstrated that cells had a MSC phenotype, namely, 
CD90+CD105+CD73+HLA-ABClow CD45-CD34-CD133-CD14- and 
adipogenic and osteogenic potential in vitro. CONCLUSION: Devel-
oped method of cryopreservation human placental tissue allow 
save and obtain hematopoietic and mesenchymal stem cells.

Poster Board Number: F-2093

ABNORMALITIES IN NOONAN SYNDROME 
AND NOONAN/JMML HUMAN IPS-DERIVED 
HEMATOPOIETIC CELLS
Mulero-Navarro, Sonia1, Riess, Ilan1, Sevilla, Ana1, Roman, Angel 
C2, Lee, Dung-Fang1, D’Souza, Sunita1, Yalcin, Safak3, Schaniel, 
Christoph1, Cave, Helene4, Tartaglia, Marco5, Park, Christopher3, 
Lemischka, Ihor1, Gelb, Bruce D1

1Mount Sinai Sch of Medicine, New York, NY, USA, 2Instituto Cajal, CSIC, Madrid, 
Spain, 3Memorial Sloan Kettering Cancer Center, New York, NY, USA, 4Hopital 
Robert Debre AP-HP, Paris, France, 5Istituto Superiore di Sanità, Rome, Italy

Noonan syndrome (NS) is a genetic developmental disorder caused 
by deregulation of the RAS/MAPK pathway. Germ-line mutations 
in PTPN11, which encodes SHP-2, a key component of the RAS/
MAPK pathway, cause 50% of NS, while somatic mutations in 
this gene account for 35% of juvenile myelomonocytic leukemia 
(JMML). Children with NS and specific PTPN11 mutations are at 
increased risk for developing JMML, inferring that certain SHP-2 
mutants result in abnormal proliferation and cell maturation in 
hematopoietic lineages. The molecular mechanisms resulting 
from SHP-2 deregulation that lead to these abnormalities remain 
largely unexplored. Our aim was to elucidate signaling pathway 
alterations in myeloid progenitors in NS and NS/JMML using hu-
man induced pluripotent stem cells (hiPSC) derived from patients 
with those disorders. We established two hiPSC lines as controls 
and eight hiPSC lines with germ-line PTPN11 mutations: Y63C and 
E76D in NS samples and D61H and G503C in NS/JMML samples. 
We differentiated these hiPSCs into hematopoietic lineages using 
specific cytokines. Hematopoietic populations (surface markers: 
CD33, CD14, CD11b, CD71, CD235a and CD41) in these samples 
were determined with flow cytometry. Proliferation and apoptosis 
were determined with Ki67 and annexin V staining, respectively. To 
check clonogenic capacity, cells were seeded on methylcellulose 
with specific cytokines to obtain CFU-GMs and CFU-Es. We assessed 
two clinical criteria used routinely for definitively diagnosing JMML: 
hypersensitivity to GM-CSF and absence of BCR-ABL fusion gene by 
FISH. Using RT-PCR and western blotting, we analyzed the levels of 
STAT5 and a panel of specific miRNAs (miR181, miR128a, miR20a, 
miR17, miR106, miR223 and miR15a) in the mixed population and 
CD33+ myeloid progenitors. We observed an increase of myeloid 
progenitors (45%) and monocytes (18%) in NS/JMML compared to 
controls (15% and 8%, respectively). In addition, we observed an 
increase in the size and the total number of colonies in NS/JMML. 
The NS/JMML lines showed hypersensitivity to GM-CSF responding 
at 0.1 ng/ml, to which controls were not responsive. BCR-ABL fusion 
was absent. Apoptosis rates were similar in all samples, while the 
proliferation rate was increased approximately eight fold in CD33+ 
NS/JMML cells. These changes in proliferation in CD33+ NS/JMML 
cells correlated with increased expression of STAT5 compared to 
control CD33+ myeloid cells. After screening of miRNAs associ-
ated with differentiation of hematopoietic cells using RT-PCR, we 
observed that the expression level of miR223, a specific regulator of 
granulocyte/monocyte precursors, and miR15a, related with STAT5 
pathway, were increased 20 and 6 fold, respectively, in the myeloid 
population with mutations of PTPN11, while the expression levels 
of the other miRNAs assessed were comparable to controls. This 
study provides the first model of leukemia using hematopoietic 
cells differentiated from hiPSCs. Moreover, these studies provide 
new insights about PTPN11-driven JMML, revealing up-regulation 
of STAT5, miR223 and miR15a. These findings provide potential 
novel molecular targets for treating JMML, which remains a lethal 
disorder. Our future work will be directed at determining the 
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upstream regulators and downstream effects of increased STAT5, 
miR223 and miR15a. We are also attempting to use the NS/JMML 
iPSC-derived hematopoietic progenitors to develop a transplant 
mouse model of JMML.

Poster Board Number: F-2094

HUMAN FETAL LIVER-DERIVED HAEMATOPOIETIC 
STEM CELLS FOR THE TREATMENT OF BLOOD 
DISORDERS
Tan, Lay Geok1, Dighe, Niraja2, Khoury, Maroun3, Chong, Seow 
Khoon, Mark2, Choolani, Mahesh2, Mattar, Citra2, Chan, Kok Yen, 
Jerry4
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Medicine, KK Women’s and Children’s Hospital, Singapore, Singapore

Aim: Genetic diseases such as the thalassaemias, can lead to perma-
nent tissue damage in early life. To address this issue, haematopoi-
etic stem cells (HSC) have been proposed as cellular candidates for 
intra-uterine stem cell therapy (IUSCT) because of their ability to 
functionally engraft into host tissue and potentially effect rescue. 
Here, we study the use of fetal liver-derived haematopoietic stem 
cells (flHSC) for such applications. We hypothesised the fetal liver 
to be a rich source of HSC. Due to the primitive nature of these 
cells, we expect a high capacity for engraftment. In addition, we 
expect the cells to be amenable to gene augmentation, raising 
the possibility of autologous therapy or adjuvant gene therapy by 
serving as gene delivery vehicles. Methods: Mid-gestation fetal liver 
tissue (15 - 20 weeks) enzymatically dissociated and subject to flow 
cytometry analysis. Subsequently, CD34 positive cells were selected 
through magnetic activated cell sorting (MACS), and multi-lineage 
HSC differentiation capacity was confirmed on methycellulose 
cultures. flHSC were then compared against umbilical cord blood 
(UCB)-derived HSC for their capacity for gene augmentation at 
various multiplicities of infection (MOI). The capacity of lentivirally-
engineered cells for multi-lineage repopulation was evaluated in 
sub-lethally irradiated NOD/SCID/Il2rg-/- mice. Finally, flHSC were 
injected pre-natally to evaluate potential application for IUSCT. 
Results and Discussion: HSC markers (CD34 and CD133) were found 
to be highly expressed in fetal livers, at a mean frequency of 9% 
to 0.5% (p<0.0001) of that in UCB. Following MACS, CD34+ cells 
demonstrated ability for multi-lineage differentiation in methylcel-
lulose semi-solid cultures. Transduction with lentiviruses resulted 
in more than five-fold increased expression of transgene in flHSC 
over UCB-HSC (64% vs 12%, p<0.01) at MOI of 20, suggesting fl-HSC 
to be highly efficient gene delivery vehicles. Functional engraft-
ment of transduced cells was demonstrated following injection, 
confirming ability of these cells to repopulate and reconstitute the 
haemopoietic system. Finally, IUSCT was performed on a total of 
20 mice with evidence of human cell chimerism. Conclusion: Mid-
gestation fetal liver tissue represents a rich source of HSC, which 
are capable of integration into host tissue. These HSC were found 
to be highly amenable to gene augmentation, indicating them to 
be a highly efficacious target cell type for gene delivery. Our in vivo 
results confirm the feasibility of this approach, and the experiments 
to study their application for the treatment of blood disorders in an 
IUSCT setting are ongoing.

Poster Board Number: F-2095

THE CRITICAL ROLE OF SOX17 IN THE 
DEVELOPMENT OF EARLY HEMATOPOIETIC 
PROGENITORS FROM HUMAN EMBRYONIC STEM 
CELLS
Nakajima-Takagi, Yaeko, Osawa, Mitsujiro, Oshima, Motohiko, 
Takagi, Haruna, Iwama, Atsushi
Chiba University, Chiba, Japan

Human embryonic stem cells (hESCs) have become valuable mod-
els for the study of early human development, in vitro analysis of 
lineage commitment and differentiation, and regenerative therapy. 
However, efficient development and isolation of useful cells from 
hESCs still remains a significant challenge. To find genes which can 
be manipulated in order to efficiently produce hematopoietic cells 
from hESCs, we screened known hematopoietic regulator genes 
by transducing them into hESC-derived CD34+CD43-CD45- en-
dothelial cells enriched in hemogenic endothelium induced by an 
embryoid body (EB) method. Among the genes tested, only SRY 
(sex determining region Y)-box 17 (SOX17), a gene encoding a DNA 
binding transcription factor of the SOX (SRY-related HMG-box) 
family, promoted cell growth and expanded CD34+CD43+CD45low 
cells co-expressing endothelial makers such as VE-cadherin. SOX17 
was specifically expressed in CD34+CD43-CD45- endothelial cells 
but not in CD34+CD43+CD45- pre-hematopoietic progenitor cells 
(HPCs) or CD34+CD43+CD45+ HPCs. SOX17-overexpressing cells 
formed sphere-like colonies on OP9 bone marrow stromal cells 
and generated few hematopoietic progeny. Upon inactivation 
of SOX17, however, they efficiently gave rise to hematopoietic 
cells, including erythroid and myeloid cells, suggesting hemo-
genic potential. Global gene expression analyses revealed that 
the CD34+CD43+CD45low cells expanded upon overexpression 
of SOX17 are hemogenic endothelium-like cells developmentally 
placed between CD34+CD43-CD45- endothelial cells and pre-
HPCs. Of interest, overexpression of SOX17 also reprogrammed 
both pre-HPCs and HPCs into hemogenic endothelium-like cells. 
Genome-wide mapping of SOX17 by a ChIP-chip analysis revealed 
that SOX17 directly activates transcription of key regulator genes 
for vasculogenesis and hematopoiesis. Notably, depletion of 
SOX17 by short hairpin RNA in CD34+CD43-CD45- endothelial cells 
severely compromised their hemogenic activity. Recent studies of 
Sox17 conditional knockout mice have shown that Sox17 plays an 
important role in the fetal hematopoiesis in the yolk sac and fetal 
liver as well as in the maintenance of fetal and neonatal, but not 
adult, HSCs. Overexpression of Sox17 has also been demonstrated 
to confer fetal HSC characteristics to adult hematopoietic progeni-
tors. Our findings demonstrate a critical role of SOX17 in priming 
hemogenic potential in hemogenic endothelial cells, and thus 
suggest a novel function of SOX17 in hematopoietic development. 
SOX17 could be a novel target to be manipulated to enhance the 
induction of hematopoietic cells from hESCs
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CLOSER SIMILARITY OF DNA METHYLATION 
PROFILES IN HUMAN BLOOD-DERIVED IPSCS TO 
ESCS THAN IPSCS DERIVED FROM HUMAN ADULT 
FIBROBLASTIC CELLS
Tsang, Kitman1, Hwang, Taeyoung2, Chou, Bin-Kuan1, Dowey, 
Sarah1, Ye, Zhaohui1, Gao, Yuan3, Cheng, Linzhao1
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Studies on different models of mouse and human reprogramming 
support the notion that cell lineage-specific epigenetic modifica-
tions are not completely erased in iPSCs. Different levels of residual 
and tissue-specific DNA methylation persist in iPSCs derived from 
different somatic cell types. It is unclear, however, how these 
epigenetic marks influence the reprogramming and subsequent 
differentiation of iPSCs to various somatic cell types. Last year, 
we published a genome-wide DNA methylation analysis using 
Infinium HumanMethylation27 Beadchip that interrogated ~27,000 
methylation sites (Chou et al., 2011). We observed that blood cells 
have a methylome closer than age-matched fibroblastic cells 
to ESCs, which plausibly explained the observation that human 
blood cells are easier to be reprogrammed than fibroblastic cells 
by either retroviral or episomal vectors. However, due to the small 
number of sites, the 27K chip has limitations to identify epigenetic 
memory marks (e.g. tissue-specific DNA methylation patterns that 
are shared by somatic cells and their derivative iPSCs but different 
from ESCs). We then utilized the HumanMethylation450 Beadchip 
that interrogates ~450,000 methylation sites, including 96% of CpG 
islands, island shores and the regions flanking them, for second 
round of methylation analysis. Moreover, we additionally included 
4 non-integrating iPSCs (derived by episomal vectors) from blood 
(to B-iPSC) and mesenchymal stromal cells (MSCs) (to M-iPSC) of 
the same healthy individual. All the iPSCs are extensively character-
ized and 3 are fully sequenced. Consistent with previous studies, 
our new data demonstrated that DNA methylomes of B-iPSC and 
M-iPSC were globally similar to ESCs, and very different from that 
of blood cells or MSCs. At the global level, the methylome of B-iPSC 
group showed closer similarity to human ESCs than that of M-iPSC 
group to ESCs. Moreover, we also identified 449 differential methyl-
ated sites that were present uniquely in blood cells or MSCs and re-
mained uniquely in B-iPSC or M-iPSC, but absent in ESCs. Currently, 
we are examining the effects of these epigenetic memory marks 
on the differentiation potential of B-iPSC and M-iPSC to either 
blood cells or MSCs. We also examined the methylation status of 
an incompletely silenced gene in fibroblast- or other adherent cell-
derived iPSCs, C9orf64 (Ohi et al., 2011). Supporting the reported 
result, our data revealed that the C9orf64 promoter was hyper-
methylated in ESCs but not in either type of somatic cells. M-iPSC 
lines exhibited intermediate methylation in the C9orf64 promoter, 
representing incomplete epigenetic reprogramming. However, 
three blood-derived iPSC lines from the same individual (from 
whom the M-iPSC lines were derived) resembled that observed in 
ESCs and carried hypermethylated status of the C9orf64 promoter. 
Our findings suggested that while incomplete reprogramming 
of methylation states in somatic cells can exist, different cell type 
of origins can behave differently, even they are treated under the 
same reprogramming method and from the same individual. Our 
current study reveals a closer global methylome of blood cells to 
ESCs and less extensive epigenetic memory in blood-derived iPSCs 
when compared to fibroblast-derived iPSCs. Therefore, iPSCs from 

blood cells are not only easier to derive from a more accessible cell 
source with less mutations, but also likely in better quality, as they 
resemble more closely to human ESCs epigenetically.

Poster Board Number: F-2097

GPI-80 DISTINGUISHES TRANSPLANTABLE 
HUMAN FETAL HEMATOPOIETIC STEM CELLS 
FROM MULTIPOTENTIAL PROGENITORS
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Hematopoietic stem cells (HSCs) are responsible for the lifelong 
maintenance of all the cells of the blood system. Self-renewal and 
differentiation of HSCs is tightly regulated by the complex interplay 
of extrinsic and intrinsic factors that work together to establish 
and maintain the HSC pool. However, the regulatory mechanisms 
necessary to maintain the stemness of human HSCs are not well 
understood, in part due to lack of specific surface markers to purify 
HSCs for molecular studies. In order to facilitate a detailed study of 
the human long-term HSC, we performed genome-wide gene ex-
pression analysis comparing undifferentiated CD34+CD38-CD90+ 
human fetal hematopoietic stem and progenitor cells (HSPCs) and 
their progeny (CD34+CD38-CD90-) and attempted to identify novel 
markers that would further help to purify the long-term HSCs. 
Expression analysis identified 58 differentially expressed candidate 
HSC surface markers, including GPI-80 (Vnn2), a GPI-anchored 
surface protein recently described in neutrophil adherence and 
migration. Flow cytometry revealed that only a subpopulation of 
CD34+CD38-CD90+ HSPCs expressed GPI-80. Strikingly, GPI-
80 expression segregated HSPCs into two functionally distinct 
populations; NSG mice (NOD/Shi-scid IL2rgamma chain null mice) 
transplanted with CD34+CD90+GPI-80+ cells (herein noted as GPI-
80+HSPCs) displayed robust, multilineage human hematopoietic 
reconstitution, whereas CD34+CD90+GPI-80- cells (GPI-80-HSPCs) 
showed little to no hematopoietic engraftment. Furthermore, in 
vitro assays showed that while both populations were multipotent 
and generated myeloerythroid, B, and T lymphoid cells in culture, 
only the GPI-80+HSPCs demonstrated the ability to self-renew 
on mouse mesenchymal stem cell stroma, whereas GPI-80-HSPCs 
displayed loss of self-renewal and rapid differentiation. Strikingly, 
lenti-viral mediated shRNA knockdown of GPI-80 expression lead 
to loss of all undifferentiated HSPCs in culture, indicating that 
GPI-80 is also functionally required for self-renewal in vitro. To 
identify regulatory mechanisms that define the engraftable HSCs, 
we selected differentially expressed genes between GPI-80+ and 
GPI-80- HSPCs and assessed each set for enrichment of Gene Ontol-
ogy (GO) categories associated with specific biological processes. 
There was no difference in genes regulating lineage differentiation, 
consistent with the finding that both populations are multipotent. 
However, GPI-80+HSPCs were enriched for genes related to cell 
migration, suggesting that these cells possess unique mechanisms 
required for HSC-niche interactions. These data identify GPI-80 as a 
novel marker for human fetal HSCs and a critical regulator for HSC 
engraftment and self-renewal.
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DIFFERENTIATION OF MONOCYTIC LINEAGE 
CELLS FROM HUMAN IPS CELLS BY USING A 
SERUM AND FEEDER FREE CULTURE METHOD
Yanagimachi, Masakatsu, Niwa, Akira, Tanaka, Takayuki, Oshima, 
Koichi, Saito, Megumu, Nakahata, Tatsutoshi
CiRA, Kyoto University, Kyoto, Japan

It is important to establish a simple and solid method of hemato-
poietic differentiation from human induced pluripotent stem cell 
(iPSC) for researches using disease-specific iPSC and regenerative 
medicine. In this regards, we have already established a serum- 
and feeder-free solid culture method for stepwise hematopoietic 
differentiation from iPSC, especially into erythroid and myeloid 
lineages (PLoS One. 2011;6:e22261). Monocytic lineage cells, 
namely monocytes, macrophages and dendritic cells play key roles 
not only in immune response and defense against pathogens, but 
also in various pathological conditions. In this study, we established 
a serum- and feeder-free (matrigel-coated) culture method for 
differentiation of monocytic lineage cells from iPSC. CD34+CD43+ 
hematopoietic progenitor cells were induced by 3 cytokine-cocktail 
steps as follows: first step (4 days); BMP4 in mTeSR1 medium for 
mesoderm differentiation, second step (2 days); VEGF, SCF, FGF2 in 
StemPro-34 medium for hemangioblast differentiation, and third 
step (7 days); SCF, IL-3, Flt3L, TPO, M-CSF in StemPro-34 medium. 
Thereafter, CD14 positive monocytic cells induced by GM-CSF, 
M-CSF and Flt3L were sorted (Day15-22). These CD14-positive 
monocytic cells were differentiated into both macrophages by 
using M-CSF and dendritic cells by GM-CSF and IL-4 in StemPro-34 
medium. When we compared some characteristics such as the 
morphology, surface maker and the results of functional assays 
including chemotaxis assay and cytokine assay, the iPSC-derived 
monocytic lineage cells shared the same characteristics with those 
in vivo. This method for monocytic lineage cell differentiation is 
useful both for regenerative medicine and for the analysis of the 
pathogenesis of immune disorders and the discovery of new drugs 
for these disorders, because this is the robust and simple method 
and mimics for monocytic lineage cell differentiation in vivo.

Poster Board Number: F-2099

ANALYSIS OF THE 1727 UMBILICAL CORD BLOOD 
IN LIAONING CORD BLOOD BANK CHINA AND 
QUALITY ASSESSEMENT OF 23 THAWED CORD 
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Jin, Zhang, Jin, Zhang, Dianchang, Wang, Dianchang, Wang, 
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Objective:Cord blood(CB) are increasingly being used for hemato-
poietic transplantation, Alought for cord blood transplantation, 1 
to 2 HLA mismatched cord blood was not the obstacle for clinical 
transplantation, Cord blood bank still need quite a few units for 
clinical searching. Nowadays the doctor looking for the suitable CB 
based on the total nuclear cells(TNC) and/no CD34+CD45dim+cell 
number and HLA typing, and now the CFU-C is becoming the 
important parameters which . Because the cord blood must 
cryopreserved, The limited TNC number and cryopreserved impair 
will delayed inplantation or caused graft failure. Analysising the 
TNC, CFU-C and CD34+CD45dim+ and assessment the viable cell 
and hemapoietic stem cell of the thawing sample can giving the 
reliable parameters to clinical . In cord blood bank, the quality 

sample are the segment tube attaching the bag and a E.P. tube. 
We also must know if those sample can reflect the cells in the bag.  
Method:We analysis the 1727 samples which cryopreserved over 1 
year in Liaoning Cordblood bank, and analysis the affected facters 
on TNC, and the relation among TNC, CFU-C and CD34+CD45dim+. 
We also evaluated the vaibility and functional capacity from 23 
cord blood sample which cryopreserved after 24 months . the 
thawed sample from segments, tubes and bags were assayed 
respectively. Result: Parameters of 1727 CB in Liaoning Cord Blood 
Bank Blood Volume:96.62± 20.41ml(48.00ml~208ml);TNC be-
fore centigue:12.51 ×108±4.40 ×108(8.00 ×108~26.5 ×108);TNC 
after centigue:9.88×108±2.54×108(7.80×108~26.1×108) Cryo-
preserved Volume46.41ml±3.84ml(37.00ml~61.00ml) Total CD
34+CD45+dim2.76×106±1.85×106(0.11×106~17.63×106):Tot
al CFU-C:11.05×105±7.72×105(0.00×105~42.54×105)TNC recov-
ery:80.53%±8.79%(5.95%~133.15%); Relation among TNC, CFU-C 
and CD34+CD45dim+ ,TNC after centigue got the positive relata-
tion with Blood Volume(r=0.43), Total CD34+CD45+dim(r=0.49)
and Total CFU-C (r=0.47), P<0.01; the results of assessement of 23 
thawed cord blood unit ,the trypan blue in bag, in EP tube and in 
segment tube was 83.04%±6.21%,78.9%±6.56%,80.43%±6.01%,al
l lower than before freezing(P<0.01), TNC(×108) in bag, in EP tube 
and in segment tube were 8.58±2.90,7.78±2.28,7.97±2.73 were 
lower than before freezing(p<0.01), Total CD34+(×106) in bag, in 
EP tube and in segment tube were 3.02±1.88,3.12±1.85,3.62±3.07; 
Total CFU-C(×105) in bag, in EP tube and in segment tube were 
12.25±5.03,7.04±3.91,12.19±6.11 the CFU-C in the EP tube 
wes lower than in the bag before freezing (P<0.01) and in seg-
ment tube(p<0.05).Conclusion:1727 CB samples can used in 
6, 5,4 matched HLA patients who weight lower than 50kg, 
41.7kg, 35.7kg. TNC is positive relation with total CFU-Cand total 
CD34+CD45dim+,and CD34% can predicting the CFU-C as a qucik 
facter. After cyropreserved, the mature granulocyte were inpaired 
than lymphocytes,and the segments attaching to the bag gave the 
equal result with the bag. And to assay the viable cells ,7aad wes 
the better method than trypan blue method.

Poster Board Number: F-2100
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Introduction Blood banking has a broad public health impact influ-
encing millions of lives daily, particularly during military conflicts 
and natural disasters. Long-term storage techniques of Red Blood 
Cells (RBCs) can revolutionize how blood is handled in war, prevent 
wastage and reduce shortages as well as costs. Blood banking 
could potentially benefit from the advantages of vitrification. 
However, this has not been incorporated into transfusion medicine 
mainly due to throughput challenges. The aim of this study is to 
develop and evaluate an automated high throughput vitrification 
method utilizing cell encapsulating droplets. This could potentially 
overcome some of the limitations by lowering the required cryo-
protectant agent (CPA) concentrations and achieving ultra-rapid 
cooling rates via vitrifying RBCs encapsulated in small droplet vol-
umes. We also evaluated naturally occurring non-toxic agents, i.e., 
Ectoin, to vitrify nanoliter droplets. Materials and Methods Nanoli-
ter droplets were generated from the co-flow stream of CPA loaded 
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RBC solution and nitrogen gas flowed through an ejector devel-
oped in our laboratory. Following isolation of RBCs, gradual addi-
tion of CPA was performed to achieve a final glycerol concentration 
of 2.5M in a CPA loaded RBC solution (1:1,v/v). 80μl of the solution 
was ejected onto a collection film. Then, the film was fully sub-
merged into liquid nitrogen to allow vitrification. Once vitrified, the 
film was dipped into a pre-warmed (37°C) thawing medium. The 
mixture containing RBCs and 2.5M glycerol is then collected and 
centrifuged at 2000 g for 10 minutes at 20°C. Following centrifuga-
tion, the supernatant was retained and tested for hemolysis index 
(H-index) and Lactate dehydrogenase (LDH) concentrations. The 
results were compared to the control where the RBC-CPA mixture 
was pipetted directly into pre-warmed thawing solution. Results In 
the existing RBC vitrification study, droplet volumes smaller than 
0.25nL reduced potential damage by using relatively low CPA levels 
allowing, rapid cooling and warming rates. This significant volume 
reduction allowed RBCs to be vitrified using CPA concentrations 
as low as 2.5M. Following each step in the vitrification procedure, H-
index and LDH levels were evaluated. No significant hemolysis was 
observed. Additionally, as a proof-of-concept, we vitrified droplets 
of cryo-medium containing 9%v/v of Ectoin. Conclusions We devel-
oped and evaluated the nanoliter droplet cryopreservation method 
for scalable vitrification of blood by generating nanoliter droplets 
that were vitrified and thawed at low CPA levels. This approach has 
the potential to improve the efficiency of global blood inventories 
and enable new technologies in the field of transfusion medicine.

Poster Board Number: F-2101

UMBILICAL CORD BLOOD STEM CELL 
TRANSPLANT: AN EXPERIENCE FROM INDIA
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Human cord and placental blood provides a rich source of hema-
topoietic stem cells (HSCs). Hence umbilical cord blood stem cells 
have been used to reconstitute hematopoiesis in children suffering 
from malignant and non malignant diseases, post myeloblative 
dosage of chemo-radiotherapy. Although there have been reports 
of post-engraftment transplant rejection, early results confirm 
cord blood as an adequate HSC source for short and long term 
engraftment. In fact, the incidence and severity of graft versus host 
disease has been low even in HLA mismatched transplants. We 
hereby report about 11 cord blood transplant cases (age range 4 
to 18 years, median 9 years) in Eastern India. The case distributions 
were as follows: Thalassemia 6, Aplastic Anaemia 3, Acute Myeloid 
Leukemia 1 and Diamond-Blackfan Anaemia 1. Six were males and 
5 females. Thalassemia and leukemia patients received myeloab-
lative protocol (Busulfan, Cyclophosphamide), whereas patients 
suffering from Aplastic Anaemia and Diamond Blackfan syndrome 
received immunosuppressive protocol (Antithymocyte Glubulin, 
Fludarabine and Cyclophosphamide). Graft was collected from 7 
siblings [4 HLA identical (6/6); 3 unrelated matches (6/6)] and 1 
unrelated mismatched donor (3/6). Engraftment was observed in 
10 of 11 (90.9%) cases. Our sample size of 11 patients had median 
recipient weight of 25 kg. Median number of nucleated cells was 
4.3 x 107/kg (range 2.1-16 x 107/kg) and median number of CD34 
was 3.9 x 106/kg. Median recovery time was 24 days for neutro-
phils, 48 days for platelets, 68 for hemoglobin. In the past 11 years 
(08/2000-08/2011), which included a 3 years sabbatical for techni-
cal upgrading, we have performed 11 cord blood transplants with 
36.3% disease free survival cases and a median follow-up period 

of 4.6 years. Out of 6 thalassemia patients, 1 did not engraft and 4 
rejected the graft 3-6 month post transplant. Only 1 case, where we 
used a combination of bone marrow and cord blood, had durable 
engraftment. There was a significant association between non en-
graftment/rejection and the number of cells infused but no associa-
tion was found with HLA mismatch. Although in cases of Aplastic 
Anaemia and non malignant conditions, cord blood (both related 
and unrelated) proved to be an effective stem cell source. In case 
of Thalassemia patients, bone marrow continues to be the optimal 
stem cell source in preference to cord blood, which was proved 
through our experience, to be an inferior resource.

Poster Board Number: F-2102

HUMAN ESC/IPSC-DERIVED MESENCHYMAL 
STROMA CAN SUPPORT HEMATOPOIETIC 
PROGENITORS
Niwa, Akira, Saito, Megumu, Oshima, Koich, Yanagimachi, 
Masakatsu, Tanaka, Takayuki, Kato, Itaru, Nakahata, Tatsutoshi
CiRA, Kyoto Univ, Kyoto, Japan

Hematopoietic cells in vivo are surrounded by mesenchymal 
stroma. And the impairments in their interactions are thought to 
be a cause of some hematological defects. The in vitro differentia-
tion of human embryonic stem (ES) and induced pluripotent stem 
(iPS) cells is a tool to understand the in vivo mechanisms of various 
cell development and behavior. In hematology, ESC/iPSCs are also 
a feasible cell source to investigate hematological defects. Despite 
the recent establishment of several methods to generate ESC/iPSC-
derived blood cells, however, the role of mesenchymal stroma in 
hematopoietic cell development, survival and specification is still 
unclear. Here we report the human ESC/iPSC-derived hematopoi-
etic stroma capable of efficiently supporting hematopoietic cell 
survival and lineage commitment in vitro. We manually lifted non-
hematopoietic cells from our previously reported hematopoietic 
differentiation culture, and expanded them in serum-free culture 
condition. After five to ten passages, they expressed mesenchy-
mal stroma-like surface markers such as CD73, CD29 and CD105. 
Methylcellulose colony forming assay indicated that they can sup-
port cord blood hematopoietic stem cells and generate immature 
myeloid and erythroid progenitors as long as a week. They are ex-
pected to elucidate the detail mechanisms underlying the survival 
and commitment of normal hematopoetic cells.

Poster Board Number: F-2103

THE MDS1-EVI1 REGULATES HEMATOPOIETIC 
STEM CELL DORMANCY IN THE MOUSE
Zhang, Yi (Stanley)1, Camargo, Fernando2, Perkins, Archibald1

1Pathology and Lab Medicine, University of Rochester Medical Center, Rochester, 
NY, USA, 2Children’s Hospital, Harvard Medical School, Boston, MA, USA

The quiescence of hematopoietic stem cells (HSC) is essential to 
ensure an adequate supply of blood cells throughout life. Unregu-
lated proliferation of stem cells can lead to premature exhaustion 
and an inability to respond to stress. Mds1 represent an alternative 
start of transcription for the myeloid stem cell regulator Evi1, and 
generate a fusion transcript of Mds1-Evi1 (ME) that encode a 150kd 
protein of unidentified function. To investigate the role of ME in 
adult hematopoiesis, we created a LacZ knock-in allele of Mds1 in 
the mice. Unlike Evi1 knockout mice, homozygous ME deficient 
mice are viable and fertile but are small in size. Bata-gal marking 
studies revealed that within hematopoietic cells, ME is exclusively 
expressed in Lin-/c-kit+/Sca1+ (LKS) cells. The number of long term 
repopulating cells (CD150+CD48- LKS) is greatly reduced in Mds1 
knockout mice compared to that of wild type. Furthermore, HSC 
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in Mds1 knockout mice has a higher proliferation rate, the number 
of GMP is dramatically increased in knockout mice. With aging, he-
matopoietic marrow shows focal aplasia in caudal vertebrae. When 
stressed with injection with myelotoxic 5-FU, ME-deficient mice fail 
to recover. These features point to a key role of ME in regulating the 
balance between quiescence and renewal of hematopoietic stem 
cells, particularly in the setting of stress.

Poster Board Number: F-2104

P27KIP1 MAINTAINS A SUBSET OF LEUKEMIC STEM 
CELLS IN THE QUIESCENT STATE IN MURINE MLL-
LEUKEMIA
Zhang, Jun1, Seet, Christopher2, Sun, Clear2, Li, Jing1, You, Dewen2, 
Xiao, Yechen2, Volk, Andrew2, Breslin, Peter2, Li, Xingyu1, Wei, Wei2, 
Diaz, Manuel2, Zhang, Zhou1, Zhang, Jiwang2

1Department of Biology, Shanghai Normal University, Shanghai, China, 
2Oncology Institute, Loyola University Chicago, Maywood, IL, USA

MLL (mixed-lineage leukemia)-fusion genes induce the develop-
ment of leukemia through deregulation of normal MLL target 
genes, such as HoxA9 and Meis1. Both HoxA9 and Meis1 are 
required for MLL-fusion gene-induced leukemogenesis. Co-
expression of HoxA9 and Meis1 induces acute myeloid leukemia 
(AML) similar to that seen in mice in which MLL-fusion genes are 
over-expressed. p27kip1 (p27 hereafter), a negative regulator of the 
cell cycle, has also been defined as an MLL target, the expression 
of which is up-regulated in MLL-leukemic cells (LCs). To investigate 
whether p27 plays a role in the pathogenesis of MLL-leukemia, we 
examined the effects of p27 deletion (p27-/-) on MLL-AF9 (MA9)-in-
duced murine AML development. HoxA9/Meis1 (H/M)-induced p27 
wild-type (p27+/+) and p27-/- AML were studied in parallel as controls. 
We found that LCs from both MA9-AML and H/M-AML can be sepa-
rated into three fractions, a CD117-CD11bhi differentiated fraction 
as well as CD117+CD11bhi and CD117+CD11blo, two undifferentiated 
fractions. The CD117+CD11blo fraction, comprising only of 1-3% of 
total LCs, expresses higher levels of early hematopoietic progeni-
tor markers but lower levels of mature hematopoietic cell markers 
compared to other populations of LCs. p27 is expressed and is 
required for maintaining the quiescent and drug-resistant states 
of the CD117+CD11blo fraction of MA9-LCs but not of H/M-LCs. p27 

deletion significantly compromises the leukemogenic capacity of 
CD117+CD11blo MA9-LCs by reducing the frequency of leukemic 
stem cells (LSCs) but does not do so in H/M-LCs. In addition, we 
found that p27 is highly expressed and required for cell cycle arrest 
in the CD117-CD11bhi fraction in both types of LCs. Furthermore, we 
found that c-Myc expression is required for maintaining LCs in an 
undifferentiated state independently of proliferation. We conclud-
ed that p27 represses the proliferation of LCs, which is specifically 
required for maintaining the quiescent and drug-resistant states of 
a small subset of MA9-LSCs in collaboration with the differentiation 
blockage function of c-Myc.

Poster Board Number: F-2106

A NEW APPROACH FOR ACTIVATING MOUSE 
HEMATOPOIETIC STEM AND PROGENITOR CELLS 
BY MANIPULATING GEMININ EXPRESSION
Yasunaga, Shin’ichiro1, Ohno, Yoshinori1, Ohtsubo, Motoaki2, Saeki, 
Keita1, Nakashima, Yoshie1, Takihara, Yoshihiro1

1Department of Stem Cell Biology, RIRBM, Hiroshima University, Hiroshima, 
Japan, 2Department of Food and Bioscience, Beppu University, Beppu, Japan

Polycomb-group (PcG) complex 1 is a multimetric nuclear protein 
complex, which is known to maintain the repressive states of 
transcription through monoubiquitination of histone H2A. Mice 

deficient in either Rae28 or Bmi1, a constituent of PcG complex 1, 
indicated a crucial role of PcG complex 1 for sustaining the activity 
of hematopoietic stem cells (HSCs). However, the molecular role for 
PcG complex 1 in HSC regulation has not been fully understood, 
because derepression of the Ink4a locus encoding p16INK4a and 
p19ARF was observed in Bmi1-deficient mice but not Rae28-defi-
cient mice. Hoxb4 is, on the other hand, well known to efficiently 
induce HSC expansion in vivo and ex vivo, and is also a factor which 
can induce development of HSCs from ES or iPS cells ex vivo. Hoxb4 
has a DNA binding domain designated as a homeodomain and is 
so far believed to act solely as a transcription regulator. Genome-
wide analyses have been done to identify the downstream target 
genes responsible for the HSC regulation. The molecular mecha-
nism underlying the Hoxb4-mediated HSC activation, however, 
still remains unclear. We previously uncovered that either of PcG 
complex 1 or Hoxb4, a major intrinsic factor for sustaining the HSC 
activity, directly binds Geminin, a regulator of DNA replication 
licensing and cellular differentiation (Nature 2004). We further clari-
fied that PcG complex 1 acts as an E3 ubiquitin ligase for Geminin 
and that accumulated Geminin-protein gave rise to HSC defect in 
Rae28-deficient mice (PNAS 2008). Curiously, although Hox expres-
sion was not affected in Rae28-deficient hematopoietic cells, we 
found that retroviral transduction of Hoxb4 genetically compen-
sated for HSC defect in Rae28-deficient mice, and demonstrated 
that Hoxb4 also composes an E3 ubiquitin ligase complex with a 
Cul4a-Ddb1-Roc1 ubiquitin ligase core component to regulate the 
protein stability of Geminin, i.e., Hoxb4 transduction reduced ac-
cumulated Geminin to recover the HSC activity in Rae28-deficient 
mice. (PNAS 2010). We further revealed that Hoxa9, a key factor 
for supporting HSCs and leukemia stem cells, also acts as an E3 
ubiquitin ligase for Geminin with Cul4a-Ddb1-Roc1 (manuscript 
submitted). A series of these findings suggest that Geminin plays a 
central role in sustaining the activity of HSCs. To further and directly 
clarify the role for Geminin in hematopoietic regulation, we devised 
the system for up- or down-regulating Geminin expression in he-
matopoietic cells. Retroviral transduction of Geminin abrogated the 
HSC activity, while knock-down of Geminin by the shRNA provided 
cells with higher clonogenic activity and long term-repopulating 
ability, indicating that the level of Geminin expression is pivotal for 
regulating the activity of hematopoietic stem and progenitor cells. 
Since Geminin expression is higher in the HSC subpopulation and 
is down-regulated in the progenitors, a role for Geminin in HSC 
self-renewal attends our particular attention. To further elucidate 
the molecular role for Geminin in HSCs, we have recently generated 
Geminin-EYFP knock-in mice to visualize Geminin expression. In 
this meeting, we argue for a role for dynamic expression profile of 
Geminin in the hematopoietic system and for a possible implication 
in developing a new technology for expanding HSCs ex vivo.
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SOX-F FAMILY PROTEINS HAVE ROLES IN THE 
MAINTAINANCE OF IMMATURE PHENOTYPE OF 
THE HEMATOPOIETIC CELL CLUSTERS IN THE 
AORTA-GONAD-MESONEPHROS REGION OF 
MOUSE EMBRYOS
Nobuhisa, Ikuo1, Osawa, Mitsujiro2, Uemura, Mami3, Kishikawa, 
Yoko4, Anani, Maha1, Harada, Kaho1, Takagi, Haruna2, Kudo, Akihiko5, 
Kanai-Azuma, Masami3, Kanai, Yoshiakira6, Iwama, Atsushi2, Taga, 
Tetsuya1

1Department of Stem Cell Regulation, Medical Research Institute, Tokyo 
Medical and Dental University, Tokyo, Japan, 2Department of Cellular and 
Molecular Medicine, Graduate School of Medicine, Chiba University, Chiba, 
Japan, 3Department of Experimental Animal Model for Human Disease, Center 
for Experimental Animal, Tokyo Medical and Dental University, Tokyo, Japan, 
4Department of Cell Fate Modulation, Institute of Molecular Embryology and 
Genetics, Kumamoto University, Kumamoto, Japan, 5Division of Microscopic 
Anatomy, Department of Anatomy, Kyorin University School of Medicine, Tokyo, 
Japan, 6Department of Veterinary Anatomy, Graduate School of Agricultural 
and Life Science, the University of Tokyo, Tokyo, Japan

In the aorta-gonad-mesonephros (AGM) region, from which 
definitive hematopoiesis firstly arises in the mouse embryo during 
development, the hematopoietic cell clusters are found in the 
endothelium of the dorsal aorta. By the analysis of transplantation 
into irradiated mice, the hematopoietic cell clusters contain the 
hematopoietic stem/progenitor cells. Sry-related high mobility 
group box (Sox) 17 is a transcriptional factor known as a marker of 
endodermal cells. It was recently reported that Sox17 conditional 
knockout mice displayed a decrease in the number of hematopoi-
etic stem cells in the fetal and neonatal, but not the adult stage. In 
the present study, we examined the function of Sox17 and related 
molecules in the same subfamily (SoxF subfamily), i.e. Sox7 and 
Sox18, in the hematopoiesis of the AGM region. SoxF proteins were 
expressed in endothelial cells lining dorsal aorta and the hema-
topoietic cell clusters of embryonic day (E)10.5 mouse embryo. 
Overexpression of SoxF proteins into E10.5 CD45lowc-Kithigh AGM 
cells, which are components of the hematopoietic cell clusters 
in the AGM region and show the high hematopoietic activity, 
led to form cell clusters with a ball-like structure even under the 
differentiation-inducing culture conditions with stromal cells. These 
cluster cells maintained the immature morphology and had a high 
ability to form hematopoietic colonies in vitro. The Sox17-induced 
cluster cells expressed transcriptional factors that are essential for 
mouse fetal hematopoiesis (GATA-2, c-Myb, and AML1) as well as 
endothelial cell markers (CD31 and VE-cad), and were found to be 
derived from a single cell. Appearance of the cell clusters in the 
coculture of CD45lowc-Kithigh AGM cells with the stromal cells was 
not observed by overexpression of other Sox family proteins, Sox9 
and Sry. By the conditional shutdown of the Sox17 gene in Sox17-
expressing ball-like cell clusters, hematopoietic cells emerged from 
the ball-like cell clusters and then differentiated on the stromal 
cells. After long-term cultures with stromal cells, the Sox7 and 
Sox17-expressing AGM cells were capable of maintaining the ability 
of reproducing ball-like cell clusters with mix-lineage colony form-
ing ability in semi-solid media. Moreover, transplantation of Sox17-
expressing cells to the recipient mice resulted in the long-term 
repopulation of myeloid cells, erythroid cells, and T-lymphocytes, 
but repopulation of B-lymphocytes was very faint. Knockdown of 
Sox17 and Sox7 in Sox18-deficient CD45lowc-Kithigh cells by short 
hairpin RNA led to reduction of colony-forming activity in semi-
solid media. These results suggested that SoxF family proteins, 
especially Sox17, contribute to maintenance of the undifferentiated 
state of the hematopoietic cell clusters in the AGM region.

Poster Board Number: F-2108

In vIvo EXPANSION OF MOUSE HEMATOPOIETIC 
STEM CELLS BY PURIFIED RECOMBINANT HUMAN 
TAT-HOXB4 PROTEIN
Wu, Kou-Juey1, Huang, Chi-Hung2

1Biochemistry & Mol. Biology, National Yang-Ming Univ., Taipei, Taiwan, 2Stem 
Cell Research, Taiwan Advance Biopharm, Inc. (TABP), New Taipei City, Taiwan

Bone marrow transplantation after chemotherapy or radiation 
therapy requires sufficient number of hematopoietic stem cells 
(HSCs) to ensure success. Recombinant human homeobox B4 
(HOXB4) protein was recently demonstrated to effectively expand 
human bone marrow HSCs in vitro. We previously demonstrated 
that TAT-HOXB4 could also expand cord blood and peripheral 
blood HSCs in vitro. However, in vitro usage of TAT-HOXB4 requires 
purification of HSCs followed by in vitro expansion, which may not 
be feasible for different kinds of patients. The ideal approach will be 
to directly expand HSCs in vivo, which will require large amounts 
of purified recombinant TAT-HOXB4. Due to the extreme instabil-
ity of HOXB4, it remains a big hurdle to obtain enough amount 
of TAT-HOXB4 to be used in vivo. To achieve this goal, we mass-
produced and purified the recombinant TAT-HOXB4 protein to 
clinical scale and administered the protein in vivo. Balb/c mice were 
used as hosts to test the ability of recombinant TAT-HOXB4 protein 
to expand mouse HSCs. Recombinant TAT-HOXB4 proteins at the 
dosage of 100 μg/kg were injected into tail vein 4 times per day for 
5 days. The results showed that the number of total mouse HSCs 
(measured by CD34+ staining cells) increased approximately three 
fold compare to the control-treated animal. Further experiments 
using the semisolid cloning assay, human long-term culture-initi-
ating cells (LTC-ICs) assay and nonobese diabetic-severe combined 
immunodeficiency (NOD-SCID) mice repopulating assay all showed 
that TAT-HOXB4 expanded HSCs while retaining their repopulating 
capacity and multipotency. In addition, recombinant TAT-HOXB4 
protein enhanced engraftment of bone marrow transplants, 
improved bone marrow re-population and increased the number 
of circulating blood cells in mice treated with prior chemotherapy 
or irradiation. All these results demonstrated that recombinant 
TAT-HOXB4 protein expanded mouse HSCs in vivo, which served as 
a basis for the potential usage of TAT-HOXB4 in clinical application.

Poster Board Number: F-2109

PU .1 IS REQUIRED FOR THE DEVELOPMENT OF 
CLP IN MOUSE ADULT HAEMATOPOIESIS
Pang, Swee Heng Milon, D’amico, Angela, Greig, Kylie, Carotta, 
Sebastian, Wu, Li, Nutt, Stephen
Molecular Immunology, Walter and Eliza Hall Institute, Parkville, Vic, Australia

PU.1, often referred as Spi1 in humans, is an ETS-family transcrip-
tion factor (TF) that is widely expressed in haematopoietic cells. 
Through the control of the expression of several vital cytokines 
receptors, and its interaction with a number of key TFs, PU.1 is part 
of the complex transcriptional network that ensures that a single 
haematopoietic stem cell (HSC), can develop into different precur-
sor populations such as lymphoid primed multipotent progenitors 
(LMPP), common myeloid progenitors (CMP) and common lym-
phoid progenitors (CLP), and eventually differentiate into multiple 
blood lineages. PU.1 has long been known to be essential for fetal 
haematopoiesis. More recently we have developed a conditional 
allele of PU.1 and demonstrated that PU.1 is also required for the 
differentiation of adult bone marrow HSCs in the lymphoid and my-
eloid lineages. However, there is a caveat to determining at which 
developmental stage PU.1 is required, as many of the cytokine 



ISSCR 10th Annual Meeting www.isscr.org/2012

102

Detailed Program and Abstracts — Friday, June 15
receptors and markers used to identify different precursor popula-
tions are direct targets of PU.1. For example, interleukin (IL)7Rα 
which is used to identify CLPs, and the receptor tyrosine kinase 
FLT3, which is important in identifying LMPPs, are both PU.1 targets. 
We have now overcome this limitation by crossing mice with the 
conditional PU.1 allele, with mice bearing Recombinase Activation 
Gene (RAG)1-GFP reporter that marks the early lymphoid progeni-
tors. Using this system, we are able to identify a lymphoid precursor 
population from PU.1-deficient bone marrow corresponding to 
LMPP in the absence of FLT3 expression, whereas the downstream 
CLP population was absent. This finding shows that the deletion of 
PU.1 in adult mice results in a block in the LMPP stage, and prevents 
further differentiation to the CLP and mature lymphocytes. We are 
now further dissecting the role of PU.1 specifically in LMPP with 
the aid of RAG1, and also in the developmental stage between 
LMPP and CLP. PU.1 may be required for the upregulation of some 
cytokine receptors so that LMPP can develop normally into CLP. 
To further investigate this question, we are currently performing 
gene expression profiling on PU.1 progenitors, to determine other 
targets of PU.1.

Poster Board Number: F-2110

CHARACTERIZATION OF MAST CELLS GENERATED 
BY DIFFERENTIATION FROM MOUSE INDUCED 
PLURIPOTENT STEM CELLS
Tomoko, Yamaguchi1, Katsuhisa, Tashiro1, Satoshi, Tanaka2, 
Hiroyuki, Mizuguchi3, Kenji, Kawabata1

1Laboratory of Stem Cell Regulation, National Institute of Biomedical 
Innovation, Osaka, Japan, 2Graduate School of Medicine, Dentistry, and 
Pharmaceutical Sciences, Okayama University, Okayama, Japan, 3Graduate 
School of Pharmaceutical Sciences, Osaka University, Osaka, Japan

Mast cells are derived from bone marrow-derived hematopoietic 
progenitor cells that migrate into all vascularized tissues where 
they complete their maturation. Rodent mast cells are generally 
classified into two phenotypically distinct populations: connec-
tive tissue-type mast cells (CTMCs) and mucosal-type mast cells 
(MMCs). Because recent studies have demonstrated that CTMCs 
are involved in a wide variety of immune responses, it is needed to 
establish in vitro culture system of CTMCs. Differentiation of hema-
topoietic cells from ES or iPS cells using OP9 cells as feeder cells has 
been reported, including erythrocytes and B lymphocytes. Here, 
we report that iPS cells co-cultured with OP9 cells differentiated 
into mast cells, and we characterized them using morphological 
and functional assays. May-Grunwald-Giemsa and acidic toluidine 
blue staining showed no differences between conventional mouse 
bone marrow-derived mast cells (BMMCs) and iPS cell-derived mast 
cells (iPSMCs). While the majority of BMMCs are known to be Alcian 
blue-positive and Safranin O-negative, iPSMCs were positive for 
both Alcian blue and Safranin O staining. iPSMCs showed a more 
elevated tryptase and carboxypeptidase A activity, as compared 
with that in BMMCs. Moreover, β-hexosaminidase release by 
cationic secretagogues as a degranulation index in iPSMCs was 
markedly elevated in comparison with that in BMMCs, suggesting 
that iPSMCs were more matured than BMMCs. Electron microscopic 
analysis of mast cells revealed that iPSMCs contained more gran-
ules than BMMCs. Maturation of iPSMCs was co-cultured with Swiss 
3T3 fibroblasts in the presence of SCF, could be facilitated toward 
a CTMC-like phenotype, however it remains unclear what factors 
are involved in the maturation of iPSMCs. To investigate whether 
maturation of mast cells requires physical contact between mast 
cells and feeder cells, mast cells were co-cultured with feeder cells 
in the Transwell apparatus, demonstrating that both soluble factors 
and cell-adhesion molecules, which were derived from feeder cells, 

played an important role in mast cell maturation. Thus, iPSMCs 
have many distinct characteristics from BMMCs and can be used as 
an in vitro model of CTMCs to further investigate their functions.

Poster Board Number: F-2111

ENDOGENOUS EXPRESSION LEVELS OF 
POLYCOMB CBX FAMILY MEMBERS IN MOUSE 
HEMATOPOIETIC STEM AND PROGENITOR CELLS
Radulovic, Visnja, Klauke, Karin, Dykstra, Brad, Bystrykh, Leonid, de 
Haan, Gerald
Stem Cell Biology, University Medical Center Groningen, Groningen, 
Netherlands

Hematopoietic stem cells (HSCs) are multipotent cells able to 
undergo either self-renewal or differentiation and the specific 
balance of these cell fate decisions is essential to sustain proper 
blood cell production. Polycomb Group proteins (PcG) were shown 
to be implicated in maintaining this balance by repressing genes 
involved in proliferation or differentiation. PcG proteins reside in 
two multi-protein complexes: the Polycomb Repressive Complex 
1 and 2 (PRC1 and PRC2). PRC2 introduces chromatin repressive 
marks (H3K9/27me3) which are read by PRC1 that subsequently 
alters higher chromatin organization. PRC1 consists of four core 
subunits, of which Cbx family members recognize and catalyze 
PRC1 binding to H3K9/27me3. During evolution, the number of 
genes encoding for every PcG subunit has expanded. Therefore, in 
mammals four Cbx family members (Cbx2, Cbx4, Cbx7 and Cbx8) 
exist that can integrate within PRC1 . However, the reason for this 
Polycomb diversification and how different Cbx orthologs contrib-
ute to PRC1 function is unclear. To study the function of distinct 
Cbx-containing PRC1 subcomplexes in hematopoietic stem cells, 
we first investigated the pattern of Cbx abundance along hema-
topoietic stem cell differentiation. To this end, we subfractionated 
bone marrow cells by fluorescent activated cell sorting (FACS) in 
long-term hematopoietic stem cells (LT-HSC; Lin-Sca-1+c-Kit+CD48-

CD34-CD150+), short-term hematopoietic stem cells (ST-HSC; 
Lin-Sca-1+c-Kit+CD48-CD34+CD150-), multipotent progenitors 
(MPP; Lin-Sca-1+c-Kit+CD48+CD34+CD150-), committed lymphoid 
progenitors (CLP; Lin-Sca-1midc-KitmidCD127+), committed myeloid 
progenitors (CMP; Lin-Sca-1-c-Kit+CD127-CD34midCD16/32mid), 
granulocyte/monocyte progenitors (GMP; Lin-Sca-1-c-Kit+CD127-

CD34highCD16/32high), megakaryocyte/erythrocyte progenitors 
(MEP; Lin-Sca-1-c-Kit+CD127-CD34lowCD16/32low), and mature my-
eloid cells (Gr-1+). Quantitative rt-PCR showed that Cbx7 expression 
gradually decreased along hematopoietic stem cell differentiation, 
while the expression of Cbx4 increased. Expression of Cbx2 seemed 
to be specific for CLPs and Cbx8 was found to be equally expressed 
in all analyzed populations. In addition, Cbx7 transcript levels 
showed to be the highest among all Cbx orthologs in LT-HSCs. 
Analysis at the protein level was done in sorted LSK (Lin-Sca-1+c-
Kit+), progenitors (Lin-Sca-1-c-Kit+) and mature myeloid cells (Gr-1+) 
and confirmed the decreasing pattern of Cbx7 expression upon 
differentiation. Cbx2 and Cbx8 proteins were detectable in progeni-
tors and mature myeloid cells, however this did not correlate with 
the mRNA levels. Although Cbx8 was not shown to be upregulated 
at the transcriptional level along HSC differentiation, the analysis 
at the protein level showed that there was a higher abundancy of 
Cbx8 in differentiated compared to immature cells. In summary, 
Cbx expression analysis showed transition from Cbx7 predomi-
nance in hematopoietic stem cells, to Cbx2/Cbx4 predominance in 
committed progenitors, followed by Cbx4/Cbx8 predominance in 
more differentiated hematopoietic cells. These Cbx expression data 
suggests an exclusive role for Cbx7-containing PRC1 complexes 
in the most primitive hematopoietic compartment, while other 
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Cbx orthologs might function in government of the differentiation 
program.

Poster Board Number: F-2112

THE MOLECULAR NETWORK INVOLVED IN 
ASYMMETRIC CELL DIVISION OF MOUSE 
HEMATOPOIETIC STEM CELLS .
Ting, Stephen B .1, Deneault, Eric2, Williams, Leila3, Harvey, Michael3, 
Russell, Sarah M.3, Sauvageau, Guy2

1Hematology, Monash University-Alfred Health, Melbourne, Victoria, Australia, 
2Institute for Research in Immunology and Cancer, University of Montreal, 
Montreal, QC, Canada, 3Peter MacCallum Cancer Centre, Melbourne, Victoria, 
Australia

Asymmetric cell division (ACD) is a mechanism by which the defin-
ing hematopoietic stem cell (HSC) properties of self-renewal and 
multi-potentiality can be propagated for the entirety of a lifespan. 
Studies in model invertebrate systems has provided knowledge 
of the molecular interactions governing ACD and suggests the 
combination of polarisation of cell fate determinants together with 
the cytoskeletal networks governing mitotic spindle during cell di-
vision as pivotal cell intrinsic components of the ACD process. With 
the aim of identifying the molecular network important for ACD 
within the mammalian haematopoiesis context of self-renewal, we 
performed an in vitro expansion to in vivo transplantation screen of 
candidate cell polarity genes to assess for HSC self-renewal. Results 
of this screen as recently published (Ting SB et al. Blood 2011 Dec14 
Epub), identified six out of 43 polarity genes were able to provide 
a HSC reconstitution benefit. One of these 6 candidates, Ap2a2 is a 
potential cell fate determinant as it is a known binding partner of 
the established cell fate determinant, Numb and we have shown 
AP2A2 segregates asymmetrically during HSC mitotic divisions. 
Interestingly, four of the other candidates are either direct (Tmod1, 
Gpsm2, Kif3a) or indirect (Racgap1) components of the cytoskeletal 
networks. These results within the haematopoietic system thereby 
mirroring the two main networks involved in invertebrate ACD 
processes. The sixth candidate (Ccnb1) is a cell cycle related gene. 
As AP2A2 is part of the AP2 heterotetramer complex pivotal for 
clathrin-coated endocytosis of ligand-bound intramembranous 
receptors, we have performed immunofluorescent co-staining 
of AP2A2 with established markers of the endocytosis-lysosome 
network in both purified mouse bone marrow Lin-Sca+Kit+ (LSK) 
HSC and leukemia cell line populations, and analysed these under 
N-SIM super resolution microscopy. The presence or absence of co-
localisation of AP2A2 with these cytoplasmic vesicular components 
will be reported. To assess the functional consequence of perturba-
tion of Ap2a2 we have used overexpression and shRNA knockdown 
of Ap2a2 in the LSK population, with read-outs being a transferrin 
receptor internalization assay, together with flow cytometry and 
confocal measurement of IL3, IL6, SCF and Tpo cytokine receptors, 
all of which are not only integral to HSC signaling but are also inter-
nalized via AP2-clathrin mediated endocytosis. To further investi-
gate the role of the cytoskeleton in HSC self-renewal and whether 
alteration in mitotic spindle orientation during HSC mitosis may 
be deterministic for HSC fate, we have utilised a combination of 
confocal microscopy of established cell fate determinant markers 
and real-time videomicroscopy to assay for AP2A2 symmetrical or 
asymmetrical localisation during HSC divisions during perturbation 
of the relevant cytoskeletal candidate genes.

Poster Board Number: F-2113

MARROW REGENERATION- MOUSE HSCS 
TURNOVER AND MICRO-ENVIRONMENTAL CUES
Roy, Sushmita1, Javed, Saleem2, Mukhopadhyay, Asok1

1stem Cell Biology Laboratory, National Institute of Immunology, New Delhi, 
New Delhi, India, 2biochemistry, Jamia Hamdard University, New Delhi, India

Adult stem cells hold many promises in regenerative medicine. The 
hematopoietic stem cell (HSC) is the best-characterized somatic 
stem cell so far, but in vitro expansion has been unsuccessful, 
limiting the future therapeutic potential of these cultured cells. 
HSC niche plays a key role in its expansion. Niches are local tissue 
microenvironments to maintain and regulate stem cells. There are 
two types of HSC niche: Osteoblastic niche which maintains stem 
cells in quiescent state and Vascular Niche which activates the stem 
cell for proliferation. However, to maintain stem-cell homeostasis, 
the niche not only provides a shelter to protect the stem cell from 
any physiological stress or challenges but also restrains it from dif-
ferentiation (which could exhaust the stem-cell pool) and over-
production (which could result in tumor formation). The objective 
of this study was to find out donor stem cells renewal, location in 
marrow niche, cell cycle status and to identify the system of mar-
row derived novel factors that may have control on hematopoiesis. 
We performed experiments using mouse as a model for the study. 
We took C57 BL/6J mouse expressing alloantigen as donor and 
recipient mice (to avoid immunological rejection and to identify 
donor cells). Bone marrow cells were harvested from the donor 
mice and transplanted via tail vein into the sublethally irradiated 
recipient mice. Time dependent increase in donor stem cell number 
was seen. Observations shows that there is an increase in donor 
absolute stem cell population upto 15 day post transplantation and 
then it maintains a plateau. We further confirmed this experiment 
by competitive marrow repopulation assay where we found a dose 
dependent increase in absolute stem cell population. Cycling status 
of the cells was determined post transplantation using Hoechst and 
PyroninY staining of HSCs at different time points. It was found that 
percentage of donor HSCs at GO phase decreased when compared 
to the cells at G1 and SG2M phase. In case of the recipient, the 
absolute stem cell population was higher in the quiescent stage 
i.e. the Go phase. Immunohistochemical analysis further confirmed 
the colonization and localization of donor HSCs in recipient mice. 
Global gene expression analysis was performed with marrow 
stromal cells isolated at different time points after BMC transplanta-
tion in an irradiated recipient to identify the key molecules/genes 
in HSC division and expansion. We identified many genes of the 
stromal compartment which was up regulated and also down 
regulated with time. The present study demonstrates the impor-
tance of various key molecules in the HSC niche, which may help in 
the maintenance and differentiation of HSCs in the bone marrow. 
Further validation of these genes through knockdown and over-
expression studies is under progress to establish their importance 
in HSC maintenance and proliferation.
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MOBILIZATION OF MOUSE HEMATOPOIETIC 
STEM/PROGENITOR CELLS BY VASCULAR 
ENDOTHELIAL GROWTH FACTOR IS MEDIATED BY 
REDUCTION OF MESENCHYMAL STROMAL CELLS 
IN BONE MARROW
Tashiro, Katsuhisa1, Nonaka, Aki1, Yamaguchi, Tomoko1, Mizuguchi, 
Hiroyuki2, Kawabata, Kenji1

1Laboratory of Stem Cell Regulation, National Inst of Biomedical Innovation, 
Ibaraki, Japan, 2Graduate School of Pharmaceutical Sciences, Osaka University, 
Suita, Japan

Hematopoietic stem/progenitor cells (HSPCs) exist within the bone 
marrow (BM) in a steady state, while they are mobilized to circula-
tion following administration of granulocyte-colony stimulating 
factor (G-CSF). Several studies have demonstrated that HSC mobili-
zation by G-CSF is mainly mediated by disruption of CXCL12/CXCR4 
signals. As like the case with G-CSF, vascular endothelial growth 
factor (VEGF) is reported to have a potent HSPC mobilization activ-
ity. However, the detailed mechanisms of HSC mobilization by VEGF 
treatment have not been examined. To clarify the effect of VEGF 
on the BM cell mobilization and BM environment, we investigated 
the number of hematopoietic progenitor cells and the expres-
sion level of cytokines and adhesion molecules, both of which are 
involved in HSPC retention in BM, after the intravenous injection 
of VEGF-expressing adenovirus (Ad) vector (Ad-VEGF) into mice. 
We found a significant increase in the number of hematopoietic 
progenitor cells with the colony-forming potentials in peripheral 
blood, while the number of progenitor cells in BM was decreased 
in Ad-VEGF-injected mice. This indicates that plasma elevation of 
VEGF leads to the mobilization of hematopoietic progenitor cells to 
circulation. We also found that, unlike G-CSF, mobilization by VEGF 
was unrelated with CXCL12/CXCR4 signals, because the amount 
of CXCL12 in BM did not change after Ad-VEGF administration. On 
the other hand, as like the G-CSF, the expression levels of vascular 
cell adhesion molecule-1 (VCAM-1) and angiopoietin-1(Ang-1) in 
BM were decreased in Ad-VEGF-injected mice. Thus, these results 
suggest that VEGF alters the BM environment by different pathway 
to G-CSF. We next measured the number of mesenchymal stromal 
cells, which are recently reported as niche cells to support HSPCs, 
in BM following Ad-VEGF administration. Flow cytometric analysis 
and CFU-F assay revealed the reduction of mesenchymal stromal 
cells in BM in Ad-VEGF-injected mice. Attachment of donor cells 
in BM after BM transplantation was also reduced in mice injected 
with Ad-VEGF, indicative of a decrease in niche cells. Furthermore, 
we observed a dose-dependent chemoattractive effect of VEGF on 
mesenchymal stromal cells in vitro. These data suggest that overex-
pression of VEGF alter the distribution of mesenhymal stromal cells 
in BM, and that mesenchymal stromal cells might be also mobilized 
to peripheral tissues. Taken together, our results imply that VEGF 
overexpression in mice changes not only the gene expression level 
of cytokine and adhesion molecules, except CXCL12/CXCR4 signals, 
but it also changes the number of mesenchymal stromal cells in 
BM. The decreased number of mesenchymal stromal cells in BM by 
VEGF would then lead to HSPC egress from BM.

Poster Board Number: F-2115

AGED LNK-DEFICIENT HEMATOPOIETIC MOUSE 
STEM CELLS SHOW ENHANCED SELF-RENEWAL 
WITHOUT PREMATURE EXHAUSTION
Rozenova, Krasimira, Bersenev, Alexey, Wu, Chao, Jiang, Jing, 
Tong, Wei
Hematology, Children’s Hospital of Philadelphia, Philadelphia, PA, USA

Blood cells are continuously produced from hematopoietic stem 
cells (HSCs) within the bone marrow (BM). A major property of stem 
cells is their ability for self-renewal, which is important to maintain 
the HSC pool for the lifespan of the organism. However with aging, 
the HSC compartment undergoes distinct changes in terms of 
clonal repopulating ability and myeloid skewing of differentiation 
potential. Thus aging is characterized by anemia, decreased lym-
phocytes production, leading to impaired immune response, and 
increased production of cells from myeloid lineage, which results 
in an increased incidence of myeloproliferative neoplasms (MPN). 
Thus in spite of an age-related increase in the number of HSCs in 
old mice, the repopulating and self-renewal ability are reduced. 
Studies of HSCs from older mice presented us with a model to 
investigate the role of the adaptor protein Lnk in age-related HSC 
functional decline. Lnk is an important negative regulator of HSC 
homeostasis and self-renewal. By adulthood (at two-month of age), 
Lnk-/- mice have a 10-fold increase in HSC numbers and superior 
multi-lineage repopulation after bone marrow transplantation 
(BMT). Here we report that the expansion of long-term repopulat-
ing HSCs, both phenotypically and functionally, is also evident in 
old Lnk-/- mice. Importantly, HSCs from aged Lnk-/- mice show en-
hanced self-renewal without premature exhaustion, as evidenced 
by serial transplants of either unfractionated or purified HSCs. Using 
colony-forming assays we found that Lnk-/- mice show expansions 
in progenitor numbers and particularly myeloid progenitors. This is 
in agreement with our previous report that Lnk-/- mice spontane-
ously develop a chronic myelogenous leukemia-like MPN. These 
studies in mice also correlate well with recent reports from patients 
with MPN, where Lnk loss-of-function mutations have been found. 
Furthermore, studies in the signaling mechanisms by which Lnk af-
fects HSC aging may provide new insights into stem cell aging and 
facilitate clinical applications to stem cell therapy in the treatment 
of aging- related diseases. At the same time, these studies support 
the downside concerns with improvement of aged HSC function of 
increased risk of MPNs and leukemic states. Ongoing studies in the 
laboratory using young and old wildtype and Lnk deficient HSCs 
should shed additional light on the mechanism(s) underlying the 
changes in HSCs number and function during aging, and deter-
mine the role of Lnk in these interactive processes.

Poster Board Number: F-2116

EXPANSION OF UMBILICAL CORD BLOOD 
DERIVED CD133 STEM/PROGENITOR CELLS ON 
BIOCOMPATIBLE MICROWELLS
Soufizomorrod, Mina, Soleimani, Masoud, Mossahebi 
Mohammadi, Majid, Abroun, Saeed
Hematology, Tarbiat Modares University, Tehran, Iran, Islamic Republic of

Hematopoietic stem cell transplantation (HSCT) is a theraputic ap-
proach in treatment of hematological malignancies and incompat-
ibility of Bone marrow . Umbilical cord blood (UCB) known as an 
alternative for hematopoietic stem / progenitor cells (HPSC) for 
in allogenic transplantation . The main hinderance in application 
of HPSC derived from umbilical cord blood is the low volume of 
collected samples . So, ex vivo expansion of HPSCs is the useful ap-
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proach to overcome this restriction . The goal of using this systems 
is to produce appropriate amount of hematopoietic stem cells , 
which have the ability of transplantation and long term hemato-
poiesis . The routine system of hematopoietic stem cells expan-
sion is using expansion cytokine coaktail in 2- Dimensional (2D) 
microenvironment. In this microenvironemt cells only affected by 
cytokines and there is not any influence of cell - matrix intractions , 
migration and attachment. But 3- Dimensional (3D) microenviron-
ments mimickes stem cells niche . Synthetic biomaterials such as 
microwells based on PDMS coated with Extracellular matrix (ECM) 
proteins is used to produce synthetic niches . These 3D structures 
, chemical and mechanical properties of these microwells leads to 
activation of adhesion , proliferation , differentiation and migration 
of CD133+ cells with highly similarity to ECM . In these microwells 
analouge materials of ECM or natural proteins such as collagen , 
fibronectin and laminin modulate the rate of prolifration and ex-
pression of genes participated in proliferation. Materials : In current 
study CD133+ cells were isolated from umbilical cord blood and 
CD133 cells were isolated by MACS technique . Then isolated cells 
were seeded on microwells which were prepared by softlitography 
method . Then isolated cells were seeded on microwells which were 
prepared by softlitography method . proliferation of cells were ana-
lyzed by assassing the expression of CD133 marker and cells were 
counted on defined time periods on day 7 and 14 . we compared 
our experiments with routine cell culture conditions Results : we 
observed that CD133 cells proliferation were significantly increased 
on PDMS based microwells coated with collagen compared to 2D 
cell culture conditions. Conclusion : Ex vivo expansion of hemato-
poitic stem cells on 3D conditions mimicks stem cell niche and this 
condition helps cells to proliferate and migrate similar to the condi-
tions in body with less differentiation compared to 2D cell culture 
conditions .

Poster Board Number: F-2117

EP4 RECEPTOR-DEPENDENT DIRECT AND 
-INDEPENDENT INDIRECT EFFECTS OF 
PROSTAGLANDIN E2 IN THE REGULATION OF 
ADULT HEMATOPOIETIC STEM/PROGENITOR 
CELLS
Matsumoto, Yoshiko, Arai, Fumio, Suda, Toshio
Keio University, Tokyo, Japan

Regulation of the hematopoietic stem cells/progenitor cells (HSPCs) 
is depending on the interaction with their niche. Prostaglandin E2 
(PGE2) is a mediator of various physiological systems and patho-
logical states. PGE2 signaling through its receptor, EP2 and EP4, 
regulates HSC development and enhances repopulation activity by 
the interactions with the Wnt/β-catenin pathway. However, it has 
not been fully determined which receptor is responsible for PGE2 
signaling in adult HSCs. Furthermore, the indirect effects of PGE2 
on hematopoiesis through other niche cell compartments have 
not been well understood. Here we analyzed the function of PGE2 
signaling in the regulation of adult bone marrow (BM) HSPCs using 
EP2 and EP4 receptor KO mice and receptor selective agonists (KO 
mice were kindly provided by Dr. Shu Narumiya (Kyoto University)). 
First, the function of EP2 and EP4 receptors in PGE2-mediated 
direct HSPC regulation was analyzed. Digital PCR analysis revealed 
that EP2 transcripts were present in much lower numbers than EP4 
transcripts in HSPCs. EP2-deficient mice showed normal hemato-
poiesis. In contrast, EP4-deficient mice demonstrated an alteration 
in the proportion of differentiated cells (higher percentage of T cells 
and myeloid cells and a lower percentage of B cells). Knockdown 
of EP4 reduced long-term reconstitution (LTR) capacity of Lin-Sca-

1+c-Kit+ (LSK) cells. Meanwhile, EP4 selective agonist increased 
the colony formation and enhanced the LTR activity of LSK cells. 
Immunoblot analysis revealed that PGE2 as well as EP4 agonist 
treatment increased phosphorylation of GSK3β through a cAMP/
PKA pathway. Next, we examined the effect of PGE2/EP4 signaling 
on the recovery of HSCs after myelosuppression. Mice treated with 
PGE2 showed a higher frequency of LSK cells at 6 and 8 days post 
5-FU treatment. The LSK cells derived from the 5-FU-injected PGE2-
treated mice had significantly higher expression of cell cycle-re-
lated genes and HSC markers compared to the control. These data 
indicated that in vivo PGE2 treatment accelerates HSPC proliferation 
after myeloablation and/or protects stem cells from 5-FU-induced 
apoptosis. Although in vivo treatment with EP4 agonist promoted 
the recovery of HSPCs after 5-FU-induced myelosuppression, the 
effect was less effective than that of PGE2. Then, to investigate the 
indirect effects of in vivo PGE2 treatment on hematopoiesis, we di-
vided bone endosteal cells into three fractions; ALCAM+Sca-1- ma-
ture osteoblasts, ALCAM-Sca-1- immature osteoblasts, and ALCAM-
Sca-1+ mesenchymal stem/progenitor cells (MSPCs). We found that 
ALCAM-Sca-1+ MSPCs showed higher levels of expression of EP1-4 
receptors compared to other fractions. In the coculture assay, the 
pre-treatment of ALCAM-Sca-1+ MSPCs with PGE2 but not EP2 and 
EP4 agonists significantly increased CFU-C and HPP-CFC of LSK cells 
after coculture. Interestingly, higher levels of Angiopoietin1 and Hy-
aluronic acid synthetase 1 (HAS1) gene expression were detected 
in PGE2-treated ALCAM-Sca-1+ population, compared with control 
ALCAM-Sca-1+ cells. The results indicate that PGE2-stimulated 
MSPC niche cells support BM recovery after myelosuppression, in 
addition to direct effect of PGE2 on HSPCs. Together, these data 
suggest that PGE2 signaling directly regulates adult HSCs through 
EP4 receptors while indirectly regulates hematopoiesis through 
MSPCs by stimulating other receptors.

Poster Board Number: F-2118

MORPHOLOGY AND BIOCHEMICAL DIFFERENCES 
OF MAST CELLS (NCL-2 CELLS, RBL-2H3 CELLS) ON 
THE NEW EXTRACELLULAR MATRIX; HONEYCOMB 
FILM
SUGIMOTO, Koreaki1, CHOI, Hyun-mi1, TANAKA, Masaru2, 
HIRAGUN, Takaaki3, HIDE, Michihiro3

1Division of Psychosomatic and Oral Medicine, Tohoku Fukushi University, 
Sendai, Japan, 2Department of Biochemical Engineering, Graduate School of 
Science and Technology, Yamagata University, Yonezawa, Japan, 3Department 
of Dermatology, Graduate School of Biomedical Sciences, Hiroshima University, 
Hiroshima, Japan

Mast cells are found in some tissues of the body, and are well 
known for immune response and allergic reactions. Mast cells are 
originated from bone marrow precursors expressing the CD34+ 
molecule as same as basophiles. Though basophiles migrate from 
the bone marrow as already mature form, mast cells circulate in 
an immature form in blood, only maturing once in a tissue site. 
Immature mast cells settle in the tissues, i.e., skin, bronchi, stomach, 
mouth, and brain, where mast cells differentiate and determine its 
precise characteristics. As mast cells can determine their character-
istics in each organ, we speculate that mast cells may be sensitive 
to surrounding microenvironment. Recently, polymeric materials 
have been reported to be useful for biomaterials in the cell culture-
based experiments. We have reported the difference of the cell 
adhesion and proliferation by using three-dimensional films with 
highly regular patterns of the polymeric materials “Honeycomb 
film (HCF)”. We fabricated this HCF by applying moist air to spread 
the polymer solution containing a biodegradable polymer and an 
amphiphilic polymer. Then we succeeded to inhibit the prolifera-
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tion and functions of the cancer cells only, compared with those of 
the normal cells, on the HCF as extra-cellular matrix. Culturing mast 
cells on the HCF, we have examined whether the mast cell morpho-
logical and biochemical reactions may be changed, because in vivo 
mast cells are influenced by surrounding environment in the way 
of differentiations. In this study, we observed mast cell proliferation 
and morphology by scanning electron microscope observation 
(SEM), actin filament and adhesion molecule by confocal laser scan-
ning microscope observation (CLSM), histamine (HA) and leukot-
riene B4 (LTB4) release concentration of spontaneous emission by 
enzyme immuno assay. We used two types of mast cell lines, NCL-2 
(proliferative mouse normal mast cells) and RBL-2H3 (rat basophilic 
leukemia cells). One week after NCL-2 and RBL-2H3 culture on the 
polystyrene well microplate (control), cover glass, flat film, 3, 5, and 
10um HCF, total number of NCL-2 cells proliferated by culture on 
HCF compared with that on cover glass and flat film (p<0.05). While, 
the number of RBL-2H3 floating cells decreased and adherent cells 
increased remarkably culturing on HCF comparing on cover glass 
and flat film. However, the total number of RBL-2H3 did not change. 
By the result of SEM, RBL-2H3 cells extended widely more than NCL-
2 cells on cover glass and flat film, and then both cells adhered on 
the 3 and 5 um HCF, and raised cell-division particularly. According 
to the CLSM observation with stained for vinculin, actin, and DAPI 
for nuclei, the difference was seen between NCL-2 and RBL-2H3 
depending on the pore size of HCF. By the results of concentration 
of HA and LTB4 release, a difference was seen among NCL-2 and 
RBL-2H3 cells on control, flat film, cover glass, and each size of HCF. 
Conclusions: 1) The NCL-2 cell line was used for an experiment after 
the patent acquisition for the first time. These cells are floating cells 
basically though RBL-2H3 cells are adhesive. NCL-2 cells may be 
useful for mast cell research because these are not tumor cells. 2) 
We examined HCF as a regulator for mast cells to control inflam-
mation and allergy. 3) In spite of the floating property, NCL-2 cells 
proliferated in response to the structure of HCF. 4) A difference of 
pattern (size of the hole) of HCF may have some influence to the 
mast cells.

Poster Board Number: F-2119

IDENTIFICATION OF THE EARLIEST BRANCH POINT 
FOR MYELO-ERYTHROID DEVELOPMENT IN ADULT 
HEMATOPOIESIS
Miyawaki, kohta
Kyushu University, Fukuoka, Japan

In murine hematopoiesis, hematopoietic stem cells (HSCs) have 
been identified within the LSK fraction of bone marrow cells, which 
is defined by the absence of lineage-associated surface markers 
(Lin) and high expression of Sca-1 and c-Kit. The first commitment 
step at the myeloid versus lymphoid bifurcation has been proposed 
outside the LSK fraction, where myeloid or lymphoid lineage-
committed progenitors such as common myeloid progenitors 
(CMP) and common lymphoid progenitors (CLP) are prospectively 
isolated. However, recently, by utilizing mice harboring a fluores-
cent reporter for GATA-1 transcription factor, we found that the 
upregulation of GATA-1 occurs within the LSK population; The 
GATA-1+ LSK population was capable of generating only myelo-
erythroid cells but lacks lymphoid potential, suggesting strongly 
that the earliest myeloid development occurs at the LSK stage. 
To isolate the earliest myelo-erythroid LSK progenitors in normal 
mice without utilizing the GATA-1 reporter system, we conducted 
expression profiling of GATA-1+ LSK cells by cDNA microarray 
analyses, and identified a cell-surface antigen (X) specifically 
expressed in GATA-1+ LSK cells. By using this new surface marker X, 
we could successfully purify a cell population from normal C57B6 

mice which gives rise exclusively to granulocyte-macrophage (GM) 
and megakaryocyte-erythroid (MegE) colonies, but lacks lymphoid 
potential. Furthermore, X+LSK cells display very potent GM and 
erythroid expansion as compared to the original CMPs, suggesting 
that X+LSK might reside upstream of CMPs. The gene expression 
analysis of the X+ LSK population at single-cell level revealed that 
this population expresses GM and MegE-associated genes at a high 
level, but not lymphoid genes, suggesting that the gene expression 
pattern clearly reflects its lineage differentiation potential. Thus, the 
X+ LSK population might represent the earliest stage for myelo-
erythroid development, upstream of conventional CMP, in normal 
mice, which should be a useful tool for investigating the molecular 
mechanisms for hematopoietic lineage fate decision.

Poster Board Number: F-2120

AGEING-ASSOCIATED INTRINSIC AND EXTRINSIC 
REGULATION OF HEMATOPOIETIC STEM CELL 
BEHAVIOR
Kovtonyuk, Larisa, Radpour, Ramin, Manz, Markus G., Takizawa, 
Hitoshi
University Hospital Zurich, Zurich, Switzerland

Lifelong blood formation is maintained by self-renewing hemato-
poietic stem cells (HSCs) in bone marrow (BM). We recently have 
demonstrated that HSCs are at any given time divided into two 
pools, actively cycling and dormant HSCs, with both comparable 
long-term repopulating capacity, and that they are reversely 
switched with fluctuating cell cycling activity over time (Takizawa 
et al., JEM 2011). It was also found that HSCs with high prolifera-
tive history during natural aging or serial transplantation tend to 
be dormant in a permissive environment. This observation let us 
hypothesize that cell-intrinsic drive toward dormancy is imprinted 
on HSCs through extensive division. Here we tackle the questions 
on how the extrinsic and intrinsic factors determine HSC divi-
sion and cell fate, and what their molecular signature and relative 
contribution are in the HSC behaviour. To this end, we employ in 
vivo single HSC divisional tracking with CFSE (5(6)-carboxyfluores-
cein diacetate N-succinimidyl ester) which allows determination 
of steady-state divisional history and subsequent isolation and 
functional test of different divisional classes of HSC-containing 
fractions (LKS or LKS CD34-). CFSE-labeled young (8-12 week old), 
aged (>2 year old) and young, previously serial-transplanted LKS 
were transferred into non-irradiated young or aged recipient. Eight 
week after tracking, cycling (>5x-divided) or dormant (non-divided) 
LKS were sorted and transplanted into lethally irradiated recipients 
for monthly follow-up of donor engraftment and lineage repopula-
tion. Consistent with our previous findings, aged HSCs increased 
dormancy compared to young HSCs when transferred into young 
animals, confirming cell-intrinsic regulation of dormancy. While 
fast-cycling aged HSCs showed balanced lineage repopulation in 
lethally irradiated recipient as did both fast-cycling and dormant 
young HSCs, dormant aged HSCs contributed to more myelopoi-
esis than lymphopoiesis, indicating the link between HSC lineage 
choice and cell cycle activity, in a cell-intrinsic manner. Similar 
biology as in aged HSCs was observed in HSCs that went through 
extensive division through serial transplantation. Furthermore, pre-
liminary results showed that both young and aged HSC proliferated 
faster in an aged compared to a young environment, suggesting 
the existence of extrinsic drive for HSC division. To dissect aging-
associated intrinsic and extrinsic factors to drive HSC division, we 
performed antibody based protein arrays with young versus aged 
BM cell lysates followed by bioinfomatical analysis to narrow down 
key candidate proteins. Expression levels of some fluid factors and 
cell surface receptors was significantly altered in aged BM, suggest-
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ing their possible role in HSC activation.Our findings suggest that 
extensive proliferative history, e.g. during natural aging or chronic 
inflammation, imprints the intrinsic changes on HSCs to keep them 
dormant and bias their repopulating potential to myeloid readout. 
The HSC dormancy can be reactivated possibly via age-related 
protein(s). Understanding of the detailed molecular signature of 
intrinsic and extrinsic factors will generate new knowledge on the 
homeostatic regulation and aging of stem cell maintained organ 
systems, and open new avenues to control normal HSC function at 
will and possibly allow specific eradication of pre-malignant stem 
cells in aged individuals.

Poster Board Number: F-2121

INTRA-AORTIC CLUSTERS UNDERGO 
ENDOTHELIAL TO HEMATOPOIETIC PHENOTYPIC 
CHANGES IN EARLY EMBRYOGENESIS
Mizuochi, Chiyo1, Horio, Yuka1, Inoue, Tomoko1, Kulkeaw, Kasem1, 
Lim, Wai feng1, Biasch, Katia2, Tran cong, Hoang1, Tavian, Manuela2, 
Sugiyama, Daisuke1

1Hematopoietic Stem Cells, Kyushu University Faculty of Medical Sciences, 
Fukuoka, Japan, 2Unité 682 INSERM, Strasbourg 67200 France, Strasbourg, 
France

Intra-aortic clusters (IACs) attach to floors of large arteries and are 
considered to have just acquired hematopoietic stem cell (HSC)-po-
tential in vertebrate embryos at early mid-gestation. How IACs form 
and function in HSC generation is largely unknown. To address this 
issue, IACs were characterized by immunohistochemistry and flow 
cytometry in mice. Immunohistochemistry analysis showed that 
IACs were CD31/CD34/c-Kit-positive. The first IACs were identified 
in the omphalomesenteric artery at 9.0 days post-coitum (dpc). As 
embryos developed from 9.5 to 10.5 dpc, CD45 expression in IACs 
increased, whereas that of VE-cadherin decreased, based on flow 
cytometry analysis, suggesting that IACs lose endothelial pheno-
types during this period. To further characterize IACs, we isolated 
IACs based on CD45 expression. Although no significant differences 
in hematopoietic potential were observed between CD45-negative 
and CD45-positive IACs, as demonstrated by colony formation and 
transplantation, the expression level of hematopoietic transcription 
factors was highest in CD45-low positive IACs. These results suggest 
that the transition from endothelial to hematopoietic phenotype 
of IACs occurs from 9.5 to 10.5 dpc, regardless of hematopoietic 
potential.

Poster Board Number: F-2122

QUANTITY AND QUALITY CONTROL CULTURE 
SYSTEM ENFORCES THERAPEUTIC POTENTIAL OF 
CLINICAL DIABETIC CD34+ CELLS FOR WOUND 
HEALING
Tanaka, Rica1, Masuda, Haruchika2, Fujimura, Satoshi1, Arita, Kayo1, 
Ito, Rie1, Mizuno, Hiroshi1, Asahara, Takayuki2

1Department of Plastic and Reconstructive Surgery, Juntendo University School 
of Medicine, Bunkyo-ku, Japan, 2Department of Regenerative Medicine, Tokai 
University School of Medicine, Isehara, Japan

Background: The quality and quantity of endothelial progenitor 
cells (EPC), i.e., CD34+ cells is known to be impaired in diabetic 
patients, thereby raising delayed wound healing at the post trans-
plantation of autologous EPC therapy. In murine diabetic wound 
healing model, we have recently disclosed the newly developed 
quantity and quality control culture (QQc) system to recover the 
vasculogenic property of EPCs for wound healing. Herein, we inves-
tigate the effect of QQc on clinical diabetic patient’s CD34+ cells, 
and the therapeutic potency of post QQc-CD34+ cells for diabetic 

wound healing. Methods: CD34 + cells were isolated from 25 ml of 
peripheral blood in diabetic patients by auto MACS system, then 
underwent QQc for 7 days using STEMSPAN serum free medium 
with VEGF, Flt-3 ligand, TPO, IL-6 and SCF. The vascular regeneration 
capability of CD34 + cells pre- or post QQc was evaluated with EPC 
colony forming assay (EPC-CFA). Then, pre- or post- QQc CD34 + 
cells (2x104/wound) were transplanted into the bed of the stented 
6-mm wounds in Balb/c nude mice. Wound healing was assessed 
by morphometric analysis of the % wound closure, but also histo-
logical analysis of granulation, epithelial thickness, and vascular 
formation by CD31 immunohistochemical staining. Results: EPC-
CFA disclosed the predominant generation of functional definitive 
EPC-CFU in post QQc CD34+ cells vs pre QQc CD34+ cells (defini-
tive EPC-CFU No./1000:3.5±0.6 for post- QQc CD34+ cells vs 1.2 
±0.2 for pre QQc- CD34+ cells, P < 0.05, n=4). Transplantation (Tx) 
of post QQc CD34+ cells consecutively unveiled the greater closure, 
as compared with that of pre QQc CD34+ cell Tx or PBS (% wound 
closure: 94.64±2.2 for post- QQc CD34+ cell Tx vs 61.45±5.2 for pre 
QQc CD34+ cell Tx or 55.67±4.4 for PBS at day 21, P < 0.05, n=4). 
Further, post- QQc CD34+ cells promoted wound granulation and 
maturation as well as vascularity compared to pre- QQc CD34+ cells 
or PBS at day 21 (wound granulation pixels/hpf: 386837±84945 for 
post- QQc CD34+ cell Tx vs for 224295±17688 pre QQc CD34+ cell 
Tx or 194620±25254 for PBS ; epithelial thickness (μm):18.75±5.2 
for post- QQc CD34+ cell Tx vs 11.33±5.6 for pre QQc CD34+ cell Tx 
or 6.5±3.0 for PBS; micorvascular density (CD31 positive cells/hpf): 
34.64±4.2 for post- QQc CD34+ cell Tx vs.43±2.6 for pre QQc CD34+ 
cell Tx or 20.38±1.7 for PBS1, P < 0.05, n=4). These findings indicate 
that QQc system improves the vasculogenic and regenerative 
potential of diabetic CD34+ cells for wound healing. Conclusion: 
The quantity and quality culture system of CD34+ cell provides the 
methodological clue to overcome the insufficient efficacy of au-
tologous CD34+ cell therapy for wound healing in diabetic patients.

Poster Board Number: F-2123

INDUCED PLURIPOTENT STEM CELL MODEL OF 
SEVERE CONGENITAL NEUTROPENIA WITH HAX1 
GENE DEFICIENCY
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Induced pluripotent stem (iPS) cells are reprogrammed somatic 
cells with embryonic stem (ES) cell-like characteristics. As iPS cells 
can be generated from somatic cells of patients with a certain 
disease, they are expected to be a novel model for disease investi-
gation and drug screening. Recently, we established a neutrophil 
differentiation system from human iPS cells (Morishima T, et al. J 
Cell Physiol. 2011). In an attempt to apply the system as a disease 
model of neutrophil-affected disorders, we generated iPS cells from 
a severe congenital neutropenia (SCN) patient with HAX1 gene 
deficiency. The patient was an 11-year-old boy with severe con-
genital neutropenia onset in 2 months old. DNA sequence analysis 
revealed a homozygote HAX1 gene mutation in exon 2 (Matsubara 
K, et al. Haematologica. 2007). Four iPS cell lines were generated 
from skin fibroblasts of the patient by retroviral transduction of the 
three or four transcription factors. These patient-derived iPS cell 
lines showed human ES cell like morphology, expressed typical hu-
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man ES cell markers, and were capable of differentiating into three 
germ layers by teratoma formation in vivo. The transgenes used for 
the iPS cell generation were confirmed to be well silenced in all iPS 
cell lines. DNA sequencing analysis of the iPS cell lines identified the 
same mutation carried in the patient, thus confirmed that we had 
established the HAX1 deficiency patient-specific iPS cells (HAX1-
iPSCs). Next these HAX1-iPSCs and the healthy-person derived iPS 
cells (WT-iPSCs) were differentiated into neutrophils in vitro using 
feeder-free culture protocols established in our laboratory (Niwa A, 
et al. PLoS One. 2011). In this culture system, small human iPS cell 
clumps were cultured on the matrigel-coated dish with recombi-
nant cytokines and without any feeder cells and fetal calf serum. 
Around day 25 of culture, myeloid lineage cells including mature 
neutrophils were obtained as floating cells. Morphologically, the 
majority of HAX1-iPSCs-derived cells were classified into myeloblast 
or promyelocyte stage and there were only few mature neutrophils. 
The proportion of mature neutrophils was only less than 10% in 
HAX1-iPSCs-derived cells whereas more than 40% in WT-iPSCs-
derived cells. Flow cytometric analysis revealed that the percentage 
of immature CD34 positive cells was significantly higher and that of 
myeloid-committed CD11b positive cells was significantly lower in 
the HAX1-iPSCs-derived cells than WT-iPSCs-derived cells. Immuno-
cytochemical analysis for neutrophil specific granules showed that 
lactoferrin- and gelatinase-positive cells significantly decreased 
in the HAX1-iPSCs-derived cells compared with WT-iPSCs-derived 
cells, confirming that HAX1-iPSCs-derived cells contained less 
mature neutrophils than WT-iPSCs-derived cells. HAX1 is known 
as an apoptosis-associated protein and neutrophils of the patients 
with HAX1 gene deficiency are reported to be susceptible to 
apoptosis. Also in our iPS cell model, annexin V assay revealed that 
HAX1-iPSCs-derived cells showed higher percentage of apopto-
sis compared with WT-iPSCs-derived cells. Overall, these HAX1 
deficiency patient-specific iPS cell lines recapitulate the hemato-
logical phenotype in the patient. These results indicate that patient-
derived iPS cells provide us a novel disease models and they can 
make a contribution to understanding of the pathophysiology and 
development of novel drugs for the neutrophil-affected disorders.

Poster Board Number: F-2124

FATE TRACING OF E7 .5 FLK1+ EXTRAEMBRYONIC 
MESODERM
Tanaka, Yosuke, Samovkhalov, Igor M., Nishikawa, Shin-ichi
Laboratory for Stem Cell Biology, RIKEN CDB, Kobe, Japan

All hematopoietic and endothelial lineages are derived from Flk1+ 
cells. In embryos, Flk1 is expressed mainly in the extra-embryonic 
mesoderm at E7.5 stage. Strong Flk1 expression is detected in 
the allantois and boundary between extra- and intra-embryonic 
regions including anterior region of intra-embryonic mesoderm 
(developing cardiac crescent), whereas low expression is seen in 
the yolk sac blood island region. There is almost no expression in 
the intra-embryonic region. Lack of etv2, which is indispensable to 
hematopoietic and endothelial lineages, leads completely disap-
pearance of extra-embryonic Flk1+ mesodermal cells, suggesting 
that they could be main source of hematopoietic and endothelial 
lineages. The hematopoietic factors, such as Runx1 and Gata1, 
are also strongly expressed in the yolk sac blood island at E7.5 
stage. Comparing between Runx1 and Gata1 expression, Gata1 
expression is more restricted in the yolk sac blood island than 
Runx1 expression. Runx1 is expressed over the yolk sac blood 
island. Thus, based on the expression patterns of Flk1, Gata1 and 
Runx1, E7.5 Flk1+ extra-embryonic mesodermal cells could be 
classified to at least 3 populations; Runx1+Gata1+Flk1-/low cells, 
Runx1+Gata1-Flk1+ cells and Runx1-Gata1-Flk1+ cells. To confirm 

the developmental fate map of these three populations, especially 
about hematopoietic and endothelial lineages because the dif-
ferentiation potential at this stage remains poorly understood, we 
decided to make their fate map using tamoxifen-inducible lineage 
tracing system. We prepared two mouse lines; Runx1-SACRE and 
Gata1-MCM mouse lines. Using these two mouse lines, we can trace 
two Runx1+ populations; Runx1+Gata1+ cell progenies should 
be traced using Gata1-MCM mice. Comparing the distribution of 
Runx1-labeled progenies with that of Gata1-labeled progenies 
enables us to follow the developmental fate map of Runx1+Gata1- 
cell progenies indirectly. Here we will present our new findings in 
this attempt.
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HEMATOPOIETIC STEM CELL FATE CONTROL BY 
GADD45 GAMMA
Thalheimer, Frederic B .1, De Giacomo, Pangrazio S.1, Kowarsch, 
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Rieger, Michael A.1
1AG Rieger, Georg Speyer Haus, Frankfurt, Germany, 2Institute of Bioinformatics, 
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4Laboratory of Genetics and Physiology, National Institutes of Health, Bethesda, 
MD, USA, 5Institute of Stem Cell Research, Helmholtz Zentrum München, 
Neuherberg, Germany

Hematopoietic stem cells (HSCs) provide the life-long regenera-
tion of all blood cells. Despite advanced knowledge about the 
hematopoietic differentiation hierarchy, the molecular network of 
intrinsic and extrinsic cell fate control needs further elucidation. 
We identified the stress response gene Growth arrest and DNA 
damage-inducible 45 gamma (Gadd45γ) as a differentiation and 
early lineage choice inducer in hematopoiesis. In contrast to reports 
in other cell types, where Gadd45γ mainly functions as growth 
suppressor and apoptosis activator, we neither observed these cell 
fates in Gadd45γ expressing hematopoietic stem and progenitor 
cells. HSCs lentivirally transduced with Gadd45γ demonstrated an 
exclusive and accelerated differentiation into the myelomonocytic 
lineage at the expense of megakaryocyte and erythrocyte cell fate. 
Single point mutations disrupting Gadd45γ protein homodimeriza-
tion avert these effects. The other family members Gadd45α and 
Gadd45β also accelerated HSC differentiation, however, contrary to 
Gadd45γ, allowing also megakaryocyte and erythrocyte develop-
ment. The knock-down of Gadd45γ delayed HSC differentiation and 
remained a pool of immature cells in vitro. In blood reconstitution 
assays, Gadd45γ expressing HSCs, although homing to the bone 
marrow after transplantation, immediately start their differentiation 
program and completely lose their self-renewal capacity. Continu-
ous HSC observation by time-lapse imaging and single cell tracking 
revealed an instant differentiation induction upon Gadd45γ expres-
sion within 24h. These HSCs may be even instructed into the myelo-
monocytic lineage. Cell cycle and survival is not changed in these 
cells. Further, the hematopoietic cytokines IL-3 and IL-6 strongly 
induce Gadd45γ expression in multipotent progenitors linking 
extrinsic signals with the intrinsic lineage choice machinery. Global 
changes in epigenetic and gene expression patterns by all three 
isoforms are expected and currently under investigation. Our data 
suggest that Gadd45γ controls the balance of HSC self-renewal and 
differentiation, and is able to mediate lineage choice instruction by 
linking extrinsic and intrinsic determinants.
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MT1-MMP REGULATES HEMATOPOIESIS 
THROUGH HIF-MDIATED CHEMO-/CYTOKINE 
RELEASE FROM THE BONE MARROW NICHE
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Ismael1, Sato, Aki1, Ohki-Koizumi, Makiko1, Morita, Yohei3, Nagano, 
Makoto4, Sakamoto, Takeharu5, Seiki, Motoharu6, Nakauchi, 
Hiromitsu1, Heissig, Beate2, Hattori, Koichi1
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Science, The University of Tokyo, Tokyo, Japan, 2Frontier Research Initiative, 
Institute of Medical Science, The University of Tokyo, Tokyo, Japan, 3Institute of 
Moleculer Medicine, Ulm University, Ulm, Germany, 4Faculty of Pharmaceutical 
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Stem cells reside in a physical niche, a particular microenvironment. 
The organization of cellular niches has been shown to play a key 
role in regulating normal stem cell differentiation, stem cell mainte-
nance and regeneration. Various stem cell niches have been shown 
to be hypoxic, thereby maintaining the stem cell phenotype, e.g. 
for hematopoietic stem cells (HSCs) or cancer stem cells. The bone 
marrow (BM) niche is a rich reservoir for tissue-specific pluripotent 
HSCs. Proteases, such as matrix metalloproteinases (MMPs) can 
modulate stem cell fate due to their proteolytic or non-proteolytic 
functions (abilities). We have investigated the role of membrane-
type1 matrix metalloproteinase (MT1-MMP), known for its role in 
pericellular matrix remodeling and cell migration, in hematopoi-
esis. MT1-MMP is highly expressed in HSCs and stromal cells. In 
MT1-MMP-/- mice, release of kit ligand (KitL), stromal cell derived 
factor-1 (SDF-1/CXCL12), erythropoietin (Epo) and interleukin-7 
were impaired resulting in erythroid, myeloid and T and B lymphoid 
differentiation. Addition of exogenous rec. KitL and rec. SDF-1 
restored hematopoiesis in vivo and in vitro. Further mechanistic 
studies revealed that MT1-MMP in a non-proteolytic manner acti-
vates the HIF-1 pathway, thereby inducing the transcription of the 
HIF-responsive genes KitL, SDF-1 and Epo. These results suggested 
MT1-MMP as a critical regulator of postnatal hematopoiesis, which 
as a modulator of the HIF pathway alters critical hematopoietic 
niche factors necessary for terminal differentiation and or migra-
tion. Thus, our results indicate that MT1-MMP as a key molecular 
link between hypoxia and the regulation of vital HSC niche factors.
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MATERNAL SPECIFC IMPRINTING IN THE H19 
IGF2 LOCUS MAINTAINS QUIESCENT LONG TERM 
HEMATOPOIETIC STEM CELLS .
Venkatraman, Aparna
Stowers Institute for Medical Research, Kansas City, MO, USA

Precise epigenetic regulation of imprinted genes, via monoallelic 
differential DNA methylation, is critical for appropriate mammalian 
embryonic development. However, whether this regulation plays a 
role in mammalian adult stem cells is unknown. Here we show an 
unexpected enrichment of maternally expressed growth-restricting 
imprinted genes in long-term hematopoietic stem cells (LT-HSCs) 
and their downregulation upon HSC activation and proliferation. 
Imprinted genes enriched in LT-HSCs included cell cycle arresting 
genes (Cdkn1c/p57or Kip2, Ndn, H19, Rb1) and growth restricting 
genes (Gtl2 and Grb10). In contrast, imprinted genes that were 
predominantly expressed in ST-HSCs and MPPs were associated 
with growth promoting functions and activation of stem cells. 
These included Ascl2, Peg12 and Sfmbt2 genes. One of the critical 

locus (H19-Igf2 locus), known for its role in growth control during 
embryonic development was differentially expressed between 
LT and ST HSCs. This was accompanied by changes in methyla-
tion in differential methylation region (DMRs) of H19-Igf2 locus. 
To explore a potential role of the H19 Differential Methylation 
Region (H19-DMR) in maintenance of LT-HSC quiescence in adult 
hematopoietic system, allele specific conditional deletion of H19-
DMR was performed. Conditional deletion of the H19-DMR from 
the maternal allele (mH19ΔDMR/+), but not from the paternal allele 
(pH19ΔDMR/+), led to reduction in HSC quiescence and resulted in 
sequential loss of LT-HSCs and short-term (ST) HSCs with increasing 
age, and resulted in bone marrow (BM) exhaustion under stressed 
conditions. Mechanistically, deletion of the mH19-DMR resulted 
in a profound perturbation of the imprinted gene network (IGN) 
and enhanced Igf2-Igf1r signaling that suppressed FoxO function. 
Our findings reveal a novel role of maternal versus paternal allele-
specific epigenetic regulation of imprinted genes in the long-term 
maintenance of adult HSCs.
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TURNING SOMATIC CELLS INTO HEMATOPOIETIC 
STEM OR PROGENITOR CELLS: DEVELOPMENT OF 
A METHODOLOGY BYPASSING THE NEED OF AN 
INTERMEDIARY PLURIPOTENT STATE
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1The Salk Institute for Biological Studies, La Jolla, CA, USA, 2Center of 
Regenerative Medicine in Barcelona, Barcelona, Spain

The hematopoietic system, because it allows complete ablation 
of “diseased” cells and full reconstitution after “healthy” hema-
topoietic stem cell (HSC) transplantation, is of great interest for 
cell-based therapies. Indeed, HSCs hold great promises for multiple 
therapies, such as treating a variety of acquired/genetic disorders, 
and targeted cancer therapy. Currently, human therapies using 
hematopoietic progenitor/stem cells (HPC/HSCs) are limited due 
to the fact that the only available HPC/HSCs derived from Bone 
Marrow (BM) and Umbilical Cord Blood (UCB) present limited 
expansion potential. Moreover, the availability of human leucocytes 
antigen (HLA)-matched HSCs continue to hamper their use in large-
scale clinical applications. Thus, the generation of an “unlimited 
number” of human HPC/HSCs or functionally equivalent cells is 
highly demanding from a clinical perspective. To date, two major 
strategies have been preferentially studied, both facing limitations: 
i) expand human HSCs for long term hematopoietic reconstitution; 
ii) derivation of HSC-like cells from embryonic stem (ES) or induced 
pluripotent stem (iPS) cells. Indeed, despite intense researches 
over the past fifty years, the field struggles to develop an efficient 
and reproducible protocol that allows the generation of functional 
HSCs suitable for clinical application. Here, we reasoned that ES cell 
factors can establish active marks at tissue specific elements before 
being replaced by cell type-specific factors as cells are going under 
differentiation. In this line, OCT4 has been previously demonstrated 
to be able to drive fibroblasts towards a hematopoietic-like state. 
Using an original experimental design we analyzed the feasibility 
to use embryonic factors, without going through a pluripotent 
state, in combination with defined culture conditions supporting 
HSCs differentiation/maintenance/expansion and co-transfection 
of miRNAs highly expressed in “real” human HSCs. We thus initially 
developed a method allowing the generation of CD34+/CD45- cells 
as well as CD34+/CD45+ cells from both fibroblasts and mesenchy-
mal stem cells, without the need of pluripotent cells. Noticeably, 
the converted cells present changes in their gene expression profile 
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showing a switch towards the hematopoietic lineage. Importantly, 
preliminary in vivo data showed the capacity of newly and “early-
stage” generated cells (CD34+/CD45-) to engraft into irradiated 
NOD/SCID mice. Interestingly, Flow cytometry and qPCR analyses 
have shown that human engrafted cells underwent a maturation 
step in vivo as demonstrated by the acquisition of a CD34+/CD45+ 
signature 10 weeks post-transplantation. However, those cells 
failed to entirely reconstitute the hematopoietic system. To further 
improve the protocol and with the aim to functionally mature the 
“engraftable” cells we are currently testing the effect of additional 
miRNAs (e.g. Hsa-miR-10a, Hsa-miR-99a, etc.) in our initial condi-
tions. Additionally, comparative analysis with iPS-derived CD34+ 
cells, generated from OP9 co-culture system, are under progress 
and should reveal how different are the cells generated by our new 
method.
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Non-invasive high resolution imaging is required to track the cells 
and evaluate clinical relevance after cell transplantation. Manga-
nese (Mn2+) is known to be an essential element for living organ-
isms and there has been a recent renewed interest in Mn2+ as a 
useful contrast agent for magnetic resonance imaging (MRI). In-vivo 
tracking of transplanted peripheral mononuclear-cells (MNCs) with 
MRI has attempted to visualize the long term regenerative thera-
peutic effects and the localization of migrated cells at high spatial 
resolution in living tissues such as skeletal muscle, heart, and brain. 
We successfully established a method to label MNCs with Mn2+ 
(Mn-MNCs) and performed longitudinal observation of Mn-MNCs 
in a rat model of ischemic leg or myocardial infarction with 7-tesla 
MRI. Mn-MNCs or saline were intramuscularly injected into a border 
zone of the ischemic lesion and were evaluated by T1-weighted 
imaging, repeatedly. The transplanted Mn-labeled MNCs were 
typically detected as a “double-layered” structure having a negative 
core with surrounding positive enhancement immediately after the 
intramuscular administration, and those were clearly observed for 
up to 21 days in T1-weighted MRI. This Mn-enhanced method en-
ables visualization of the transplanted area at 150-175 µm in-plane 
spatial resolution and allows the migration of labeled-MNCs to be 
observed for long periods in the same animal. In addition, manga-
nese deposition was not detected when Mn-labeled mononuclear 
cells were transplanted into brain striatum. Mn2+-enhanced 
cellular MRI promises to be a useful technique for the quantitative 
evaluation of cell tracking.
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CROSSTALK BETWEEN THE FANCONI ANEMIA 
AND NOTCH SIGNALING PATHWAYS REGULATES 
HEMATOPOIETIC STEM CELL DIFFERENTIATION
Du, Wei, Sipple, Jared, Schick, Jonathan, Pang, Qishen
Experimental Hematology, Cincinnati Children’s Hospital Medical Center, 
Cincinnati, OH, USA

Hematopoietic stem cells (HSCs) can either self-renew or differenti-
ate into various types of cells of the blood lineage. Little is known 
about the signaling pathways that regulate this choice of self-
renewal versus differentiation. Here we report that deregulation 
of Notch signaling skews HSC differentiation in Fanconi anemia 
(FA), a genetic disorder associated with bone marrow failure and 
progression to leukemia and other cancers. In mice expressing 
a transgenic Notch reporter, deletion of the Fanca or Fancc gene 
enhanced Notch signaling in multipotential progenitors (MMPs), 
which was correlated with decreased quiescent long-term HSCs 
and increased formation of myeloid progenitors. Furthermore, 
we found a functional correlation between Notch signaling and 
self-renewal capacity in FA HSCs. Significantly, we show that FA 
deficiency in MMPs deregulates a complex network of genes in the 
Notch and canonical NF-[[Unsupported Character - Symbol Font 
&#61547;]]B pathways, leading to enhanced myeloid differentiation 
due in part to increased responsiveness to inflammatory environ-
ment and transcriptional deregulation of some of the classical 
Notch target genes including Hes1 and Hey1. Consistent with this, 
TNF-[[Unsupported Character - Symbol Font &#61537;]] stimulation 
enhanced Notch signaling of FA LSK cells, leading to decreased HSC 
quiescence and compromised HSC self-renewal. Finally, genetic 
ablation or pharmacologic inhibition of NF-[[Unsupported Charac-
ter - Symbol Font &#61547;]]B reduced Notch signaling in FA MMPs 
to nearly wide-type level and partially restored FA HSC quiescence 
and self-renewal capacity. Taken together, these results demon-
strate a functional interaction between the FA pathway and Notch 
signaling in HSC differentiation and establish a role of FA proteins 
in regulation of the production of myeloid progenitors, hence 
preventing myeloid malignancies.
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INDUCTION OF HEMATOPOIETIC CHIMERISM BY 
ANTI 3RD PARTY CENTRAL MEMORY CD8 T-CELLS 
AS A PLATFORM FOR IMMUNE TOLERANCE: 
IMPLICATIONS FOR REGENERATIVE MEDICINE
Or-Geva, Noga, Ophir, Eran, Gurevich, Irina, Tal, Orna, Eidelstein, 
Yaki, Shezen, Elias, Lask, Assaf, Shakhar, Guy, Hagin, David, Bachar-
Lustig, Esther, Reich-Zeliger, Shlomit, Reisner, Yair
Immunology, Weizman Institute, Rehovot, Israel

Induction of tolerance for organ transplantation through hema-
topoietic chimerism is a major goal in transplantation biology. 
Recently the relevance of this critical challenge was extended to 
regenerative medicine. Despite the success of directing differentia-
tion of EPS or iPS into cell types of therapeutic value, the immune 
system of the recipient remains a substantial obstacle for their 
downstream clinical use, even when using iPS generated from 
the patients’ own cells. This unexpected problem, recently dem-
onstrated in animal models, is likely associated with imperfect 
differentiation, that leads to presentation of embryonic antigens on 
iPS derived tissues. Given that the success of regenerative medicine 
is predicated on the resolution of these immunological issues, the 
development of safe strategies for immune tolerance induction is 
desirable not only as a prelude for allogeneic organ transplantation, 
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but also for transplantation of EPS or iPS derived tissues. Induc-
tion of donor-specific tolerance for organ transplantation, which 
facilitates engraftment in the absence of continuous immunosup-
pression, can be achieved by establishment of hematopoietic 
chimerism. One potentially safe and attractive approach is engraft-
ing allogeneic T-cell-depleted BM (TDBM) under reduced intensity 
conditioning (RIC), thus eliminating the risks of graft-versus-host 
disease (GVHD) and high toxicity. However, overcoming TDBM re-
jection by surviving host anti-donor T-cells (HADTC), remains a chal-
lenge. In this study we examined the prospect of using donor-de-
rived central-memory CD8+ T-cells (Tcm) directed against 3rd-party 
antigens, to support TDBMT engraftment under RIC and to induce 
subsequent tolerance to donor organ grafts, while also explor-
ing their mechanism of action. Our results demonstrate that fully 
allogeneic or (hostxdonor)F1 Tcm support donor chimerism (>6 
months) in sublethally irradiated (5.5Gy) Balb/c mice. Thus, while 
14/14 recipients of Nude-B6 BM cells rejected the graft, 9/9 and 
15/19 recipients of BM treated with 5X106 allogeneic or F1 Tcm, re-
spectively, exhibited significant donor chimerism. Notably, adminis-
tration of allogeneic anti 3rd-party Tcm was not associated with any 
symptoms of GVHD. Reducing irradiation to 4.5Gy was achieved by 
combining Tcm with short-term low-dose Rapamycin. Importantly, 
this chimerism resulted in successful donor skin engraftment (>4 
months follow-up), while third-party skin was rejected. A novel 
bioluminescence imaging model for tracking HADTC revealed that 
homing of Tcm to the LNs induced HADTC accumulation at the 
LNs, concomitant with their elimination from other organs, further 
enabling TDBM engraftment. The events leading to this tolerance 
were further elucidated by 2-photon microcopy showing traffick-
ing arrest of patrolling HADTC in LNs, upon conjugate formation 
with their cognate Tcm, resulting in apoptosis of HADTC in the LNs. 
Thus, anti 3rd-party Tcm support TDBMT engraftment under RIC 
via a unique apoptotic mechanism, without the risk of GVHD. This 
approach results in donor-specific tolerance, and offers a novel 
and potentially safe treatment for non-hematologic disorders and 
a platform for organ transplantation. Furthermore, upon optimiza-
tion of current approaches for the differentiation of EPS or iPS into 
pluripotent hematopoietic stem cells, our newly developed proto-
col for chimerism induction could pave the way for the wide use of 
EPS or iPS derived tissues in regenerative medicine.
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Ex vIvo GENERATION OF GRANULOCYTES 
UTILIZING A NOVEL RETINOID AGONIST
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Neutropenia is the most feared complications of cancer che-
motherapy. It is characterized as a hematological disorder with 
abnormal low number of neutrophils and results in severe risk of 
life-threatening sepsis in neutropenic patients. Granulocyte transfu-
sion, using ex vivo-generated granulocytes from normal human 
primitive hematopoietic CD34+ cells, has been considered as a 
potential therapeutic strategy to reduce the neutropenic threats 
posed by bacterial and fungal infections. However, the efficiency of 
ex vivo generation of granulocytes is low while the true therapeu-
tic potential of such cells still remain unknown. All-trans retinoic 
acid (RA) mediates granulocytic differentiation of CD34+ cells 
through inducing retinoic acid receptor alpha (RARα)-dependent 

transcriptional regulation of granulopoiesis, and RA treatment of 
acute promyelocytic leukemia (APL) represents the most suc-
cessful granulocytic differentiation therapy in modern clinical 
oncology. We recently discovered that Am80 (tamibarotene), a 
synthetic novel retinoid agonist designed to avoid side effects of 
RA, was much more potent than recombinant granulocyte-colony 
stimulating factor (G-CSF) but less toxicity than RA in generation 
of ex vivo granulocytes (EVG) from CD34+ cells. Moreover, similar 
to normal human granulocytes, the peripheral blood neutrophils 
(PBN), Am80-induced EVG displayed much higher bactericidal 
ability than those induced by G-CSF. This effect was associated with 
Am80-induced co-expression of CD66 and β2 integrin, CD11b, on 
EVG. Our studies therefore suggest that Am80 is a cost-effective 
therapeutic candidate for ex vivo generation of EVG by mediating 
RARα-dependent transcriptional regulation of granulopoiesis, likely 
through a novel regulation of CD11b that exerts differential effects 
upon CD66-dependent activity of EVG.
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The polycomb-group (PcG) proteins function as general regulators 
of stem cells. We previously reported that retrovirus-mediated over-
expression of Bmi1, a gene encoding a core component of poly-
comb repressive complex (PRC) 1, maintained self-renewing hema-
topoietic stem cells (HSCs) during long-term culture. However, the 
effects of overexpression of Bmi1 on HSCs in vivo remained to be 
precisely addressed. In this study, we generated a mouse line where 
Bmi1 can be conditionally overexpressed under the control of the 
endogenous Rosa26 promoter in a hematopoietic cell-specific fash-
ion (Tie2-Cre;R26StopFLBmi1). Although overexpression of Bmi1 
did not significantly affect steady state hematopoiesis, it promoted 
expansion of functional HSCs during ex vivo culture and efficiently 
protected HSCs against loss of self-renewal capacity during serial 
transplantation. To understand the mechanism through which 
Bmi1 maintains HSC function, we first examined the role of Bmi1 
in the DNA damage response. Unexpectedly, overexpression of 
Bmi1 had no effect on DNA damage response triggered by ionizing 
radiation. We next hypothesized that Bmi1 might play an important 
role in the regulation of reactive oxygen species (ROS). ROS are en-
dogenously produced through cellular metabolism and function as 
signaling molecules that regulate a variety of physiological process-
es. Dysregulation of ROS signaling homeostasis results in oxidative 
stress, leading to various pathological effects including dysfunction 
and depletion of HSCs. Recent studies have demonstrated that 
HSCs are more susceptible to oxidative stress compared to differen-
tiated hematopoietic cells. Of note, Tie2-Cre;R26StopFLBmi1 HSCs 
tolerated oxidative stress better than the control and maintained a 
multipotent state, although overexpression of Bmi1 had no impact 
on the level of intracellular ROS. ROS reportedly activate p38 MAPK 
stress signaling pathway and upregulate the expression levels of 
p16 and p19, which are directly repressed by Bmi1. This eventually 
results in the depletion of HSCs. Bmi1 has the consensus phos-
phorylation site of p38 within the C-terminal PEST domain, which 
is highly conserved among vertebrate Based on this evidence, we 
hypothesized that an increased level of ROS in HSCs somehow 
attenuates Bmi1 function through the p38 MAPK stress signaling 
pathway, leading to HSCs exhaustion.. In vitro kinase assay showed 
that p38 but not JNK could directly phosphorylate Bmi1. Next 
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we generated a threonine to alanine mutation at the amino acid 
position 275 (T275A) within the consensus site of murine Bmi1, 
to test whether this threonine residue is a major phosphorylation 
target for p38. We found that the p38-mediated phosphorylation of 
Bmi1 T275A was significantly decreased compared with wild type. 
HSCs transduced with Bmi1 T275A showed enhanced cell growth. 
We are now analyzing the effect of this mutation in HSCs using 
competitive reconstitution assays. Our findings demonstrate that 
overexpression of Bmi1 confers resistance to stresses, particularly 
oxidative stress, onto HSCs, thereby enhancing their regenerative 
capacity. This suggests that Bmi1 is located downstream of a ROS 
signaling pathway and negatively regulated by it, possibly through 
the p38 signaling pathway.
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HEMATOPOIETIC STEM CELLS
Yamamoto, Ryo1, Morita, Yohei1, Ema, Hideo1, Ooehara, Jun1, 
Hamanaka, Sanae2, Onodera, Masafumi3, Nakauchi, Hiromitsu1

1the Institute of Medical Science, the University of Tokyo, Tokyo, Japan, 2ERATO, 
Nakauchi Stem Cell and Organ Regeneration Project, Japan Science Technology 
Agency, Tokyo, Japan, 3Department of Genetics, National Research Institute for 
Child Health and Development, Tokyo, Japan

Hematopoietic stem cells (HSCs) have self-renewal potential and 
the capacity to differentiate into all types of blood cells. The Ly5 
antigen, which is only expressed by leukocytes, is commonly used 
to distinguish between donor, recipient and competitor cells. 
However it is not expressed by platelets and erythrocytes hence the 
contribution of these populations are not accounted for when as-
sessing multi-lineage reconstitution. Lineage commitment has long 
been considered to occur at the differentiation stage downstream 
of multipotent progenitors (MPP). Here we hypothesized that it can 
occur earlier at the level of HSCs. To assess lineage commitment by 
HSCs more precisely, we have generated a transgenic mouse line 
expressing the fluorescent protein Kusabira Orange (KuO) (B6-
Ly5.1) in all types of blood cells including platelets and erythro-
cytes. Highly enriched HSCs, CD150+CD41-CD34-/lowc-Kit+Sca-1+Lin- 
(CD150+CD41-CD34-KSL) cells and CD150-CD41-CD34-KSL cells were 
individually isolated from KuO transgenic mice. These were trans-
planted into lethally irradiated mice (B6-Ly5.2) along with 2 x 105 
competitor bone marrow cells (B6-Ly5.1/Ly5.2). Secondary trans-
plantations were carried out by transplanting 5 x 106 bone marrow 
cells from the primary recipient mice into another lethally irradiated 
recipient. The peripheral blood cells in both primary and secondary 
recipient mice were periodically analyzed. Long-term full-lineage 
reconstitution was deemed to have been achieved by the single 
transplanted cells if full-lineage reconstitution was observed 20 
weeks after secondary transplantations. When full-lineage reconsti-
tution was not observed at this time point, the cells were deemed 
to have achieved short-term full-lineage reconstitution. In mice 
transplanted with single CD150+CD41-CD34-KSL cells, there were 
five different types of reconstitutions that were detected. These 
included the long-term full-lineage type, short-term full-lineage 
type, the common myeloid progenitor (CMP)-type reconstitution, 
the megakaryocyte erythroid progenitor (MEP)-type reconstitution, 
and the megakaryocyte progenitor (MkP)-type. On the other hand, 
when a single CD150-CD41-CD34-KSL cell was transplanted instead, 
short-term full-lineage reconstitution and CMP-type reconstitution 
were detected. These results suggested that these myeloid com-
mitted progenitors (CMPs, MEPs, and MkPs) were close to HSCs in 
the developmental pathway. To determine whether HSCs directly 
give rise to these progenitors, we next performed paired daughter 
cell assays. After a single CD150+CD41-CD34-KSL cells divided once 

in culture, daughter cells were separated by micromanipulation 
techniques and individually transplanted into lethally irradiated 
mice along with 2 x 105 competitor cells. Interestingly, we detected 
HSC-HSC, HSC-MkP, and HSC-CMP pairs in the paired daughter cells, 
suggesting that MkP and CMP commitment may occur at the level 
of HSCs through a single division of HSCs. In conclusion, our results 
demonstrated that the CD150+CD41-CD34-KSL population contains 
MkPs and CMPs, which HSCs can give rise to via one division. Here, 
we propose a revision of the hierarchical overview of normal hema-
topoiesis, namely the direct differentiation from HSCs into myeloid 
lineage committed progenitors (MkPs and CMPs).
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Chemical mutagenesis of mice combined with advances in 
hematopoietic stem cell reagents and genome resources can ef-
ficiently recover recessive mutations and identify genes essential 
for generation and proliferation of definitive hematopoietic stem 
cells and/or their progeny. We used FACS to quantify rare haema-
topoietic stem cell and progenitor cell subsets in the fetal liver of 
ENU-mutagenized mice bred to homozygosity. We used a SNP 
based whole genome scan coupled with exon capture and next 
generation sequencing of the genetic interval of interest to rapidly 
identify the causative mutation in two mouse strains (called Kamu 
and Mulkirri), that have a similar recessive phenotype characterized 
by a five fold increase in stem cells and anemia. The strains harbour 
different mis-sense mutations in the pde2a gene, a dual cAMP and 
cGMP phosphatase. The mutations in exon 23 and exon 26 lead to 
mis-sense mutations in residues known to be involved in dimer-
ization and function of the phosphatase domain, which demon-
strate the power of ENU to find functionally important residues in 
proteins. The stem cell phenotype will be presented in detail. Pde2a 
is a novel regulator of stem cell turnover which could be targeted 
by specific drugs to enhance stem cell function or turnover in vitro 
or in vivo.
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Osteolineage cells (OLCs) modulate hematopoietic stem cell 
function within the bone marrow microenvironment. We tested 
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whether these cells contribute to hematopoietic homeostasis 
by an acute post-natal in vivo cell depletion strategy with ~50% 
efficiency. Depletion of OLCs expressing Osterix, led to decreased 
B cell production due to an IL7- and IGF1-dependent differentia-
tion blockade. In contrast, deletion of cells expressing Osteocalcin 
was associated with decreased T cell precursors, reduced Delta-like 
4 ligands, and decreased Notch signaling. Strikingly, in neither 
short-term setting was hematopoietic stem cell (HSC) number or 
function compromised. The effects on B and T lymphopoiesis were 
entirely microenvironment dependent. This study indicates that 
HSC are insensitive to short-term changes in OLC number while B 
and T cell lymphopoietic programs are highly dependent upon the 
integrity of OLC. Selective steps of B and T lymphopoiesis are highly 
sensitive to specific and distinct OLC and the regulatory proteins 
they produce.
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M-CSF INSTRUCTS MYELOID COMMITMENT OF 
SINGLE HEMATOPOIETIC STEM CELLS
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The ability of cytokines to instruct lineage fate in HSC has been 
highly debated. The question is difficult to address by analysing 
the behaviour of a bulk population. A definite answer requires the 
analysis of single rigorously defined HSC before the completion of 
the first cell division. Towards this end we have characterized the 
cell fate changes of single highly purified stem cells in response to 
cytokine signalling during this critical period in culture and in vivo. 
We have shown previously that M-CSF can simulate myeloid com-
mitment of early stem and progenitor population depending on 
their sensitivity to M-CSF receptor signalling (Cell. 2009, 138(2):300-
13). We have now analysed the change of gene expression profile in 
single individual cells before the first division of M-CSF stimulated 
highly purified (CD150+CD34-,CD48-,KSLF) HSC. The cytokine 
induced multiple changes in gene expression consistent with an 
instructive function of M-CSF on early myeloid commitment of 
highly purified HSC in vitro. We further demonstrated this was also 
true in vivo. To monitor myeloid commitment we have analyzed 
activation of PU.1 expression. This transcription factor is an ideal 
marker of early cell fate change as it is both required and sufficient 
to drive myeloid fate in early multipotent stem and progenitor cells. 
We found that highly purified PU.1 negative HSC could change fate 
and activate PU.1 within 24h in vivo, in a normal hematopoietic en-
vironment. To demonstrate the commitment of highly purified HSC 
to PU.1+ cells was dependent on M-CSF signalling in vivo, we used 
blocking antibody or chemical inhibitor to specifically block M-CSF 
receptor signalling in HSC. Our results demonstrate that cytokine 
signalling can indeed instructs cell fate changes in individual highly 
purified long term hematopoietic HSC. Interestingly deficiency for 
the myeloid transcription factor MafB specifically increased M-CSF 
instructed cell fate change and PU.1 activation in highly purified 
(CD150+CD34-,CD48-,KSLF) HSC stem cell compartment capable of 
HSC with long term high efficient reconstitution capacity but not 
in any other immature multi-potent progenitor or short term HSC 
compartment, both in vitro and in vivo. Together this indicates that 
cytokines can instruct lineage fate in HSC. Our data also suggest 
that a self enforcing circuit of a transcription factor such as PU.1 and 
a cytokine such as M-CSF that is under the control of a highly spe-
cific threshold setter such as MafB can integrate cell autonomous 
and extrinsic signals in lineage commitment.
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Hematopoiesis, the formation of blood cells from hematopoietic 
stem cells (HSC), is a well-studied differentiation system, includ-
ing more than 50 different cell types. Recent advances in high-
throughput technologies and computational analysis allow us 
to apply genome-wide modeling to hematopoiesis. The aim of 
our study is to investigate the relationships between the various 
hematopoietic lineages, including HSC and committed progeni-
tor cells, and their terminally differentiated progeny. By using a 
large collection of microarray data, including in-house and public 
microarray data, we aim at (i) reconstructing the “landscape” of the 
hematopoietic system and (ii) modeling the gene networks, which 
drive hematopoiesis. In previous work we used non-negative ma-
trix factorization (NMF) to assess pluripotency of human embryonic 
stem cells (ES cells) and induced pluripotent stem cells (iPS cells; 
Mueller et al., Nature 2008; Mueller et al. Nature Methods, 2011). 
We have now applied NMF on a compendium of human microarray 
data to model the landscape of the hematopoietic system. Antigen 
presenting dendritic cells (DC) are so far not well positioned in the 
conventional fate maps of hematopoiesis and this calls for a revised 
hematopoietic lineage map (Zenke and Hieronymus, Trends Immu-
nology, 2006). NMF places DC and their specific subsets in a distinct 
position in the vicinity of B lymphoid and myeloid cells, and distant 
from T cells, NK cells and granulocytes. In addition, DC appear to 
arise from HSC via their own developmental pathway, which is 
different from or only partially overlaps with the pathways of the 
other hematopoietic lineages. These data open the perspective of 
(i) elucidating specific gene networks that drive DC development 
and (ii) testing the impact of such gene networks in gene-knockout 
models.

Mesenchymal Stem Cell Differentiation
Poster Board Number: F-2141

HIGH-THROUGHPUT ANALYSIS IMPLICATES 
NOVEL MECHANOSENSITIVE FOCAL 
ADHESION PROTEINS IN REGULATING HMSC 
DIFFERENTIATION
Holle, Andrew W ., Vincent, Ludovic G., Engler, Adam J.
Bioengineering, UC San Diego, La Jolla, CA, USA

Force-sensitive, cryptic binding site-containing proteins are a com-
mon element within the focal adhesion complex and are known 
to transduce signals necessary and sufficient to induce human mes-
enchymal stem cell (hMSC) differentiation on substrates of varying 
stiffness, e.g. the talin-vinculin complex activation is force-depen-
dent and regulates myogenesis on matrices mimicking muscle 
stiffness. A Cysteine Shotgun/Western Blot (CS/WB) method was 
used to examine the extent of differential unfolding and exposure 
of cryptic kinase sites across focal adhesion proteins in response 
to stiffness to identify novel stem cell mechano-sensors, e.g. talin 
showed increasing cryptic site vinculin binding as substrate stiff-
ness increases, confirming in situ that talin unfolds in response to 
increasing cytoskeletal force. Using the Scansite Motif Scanner, 
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which predicts binding site accessibility, 465 cryptic kinase sites 
on 47 proteins in the adhesome were found. A detailed analysis of 
vinculin, which was identified with CS/WB, found that it contains a 
MAP Kinase 1 (MAPK1) binding site in its cryptic hinge region, a fea-
ture common to 21 other focal adhesion proteins. While force-de-
pendent MAPK1 binding to vinculin specifically regulates myogen-
esis, monotonically increasing talin unfolding with stiffness would 
suggest broader force-sensitive cell regulation; given this disparate 
behavior, we developed a 96 well plate hydrogel assay with vary-
ing stiffness to assess how a targeted siRNA screen of these other 
21 proteins affects hMSC spreading, migration, proliferation, and 
myogenesis. The data from both the bioinformatics analysis and 
the siRNA screen lend support to the heretofore unexplored role of 
MAPK1 in substrate-stiffness based hMSC differentiation, as well as 
the role of kinases in mechanically induced myogenesis.
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Human mesenchymal stem cells (hMSCs) in extracellular matri-
ces (ECM) with stiffnesses mirroring that of specific native tissues 
will differentiate spontaneously towards that tissue type, e.g. 
muscle stiffness induces myogenesis. While cell fate is regulated 
by cytoskeletal contractility and transmitted to the ECM via focal 
adhesions, a consensus on the necessary and sufficient signaling 
pathways for mechanosensing that converts biophysical forces into 
chemical signals to induce differentiation has yet to be reached. 
Here we assess whether focal adhesion proteins may differentially 
initiate signaling cascades by acting as ‘molecular strain gauges,’ 
undergoing force-dependent conformational changes that create 
new binding sites. One such strain gauge, talin, unfolds under 
physiological force to expose vinculin binding sites, suggesting that 
vinculin may play a role in mechanosensitive signaling. Small in-
terfering RNA (siRNA) was used to achieve a 75% reduction in total 
and focal adhesion-localized vinculin levels, confirmed by western 
blot, qPCR, and immunofluorescence. As a result of this knock-
down, we observed an 80% decrease in stiffness-induced MyoD, a 
muscle transcription factor. Moreover, knockdown impaired hMSCs’ 
ability to sense mechanical differences between soft and stiff 
ECM, thus blocking stiffness-sensitive migration or “durotaxis.” To 
determine whether vinculin knockdown perturbed focal adhesion 
structure, altered adhesive properties, or diminished cellular force 
generation, immunofluorescence on other focal adhesion proteins, 
a spinning disc adhesion assay, and 3-D traction force microscopy 
were performed, respectively, with little data indicating global 
changes in focal adhesions. To identify mechano-sensitive vinculin 
domains sufficient for stiffness-induced differentiation, vinculin was 
selectively deleted and specific domains subsequently added back 
into knocked-down cells. Rescue of MyoD expression was ob-
served for specific domains relating to kinase signaling required for 
myogenesis. Together, these data suggest the first in situ evidence 
that force-sensitive focal adhesion proteins can activate stem cell 
differentiation signals.
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TRANSPLANTATION OF HEPATIC CELL SHEETS 
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Backgounds & Aims: Bone-marrow derived mesenchymal stem 
cells (BM-MSCs) have not only a capacity for hepatic differentiation 
but also have regenerative effects by producing trophic factors. 
Therefore, cell-based therapies utilizing BM-MSCs are expected 
to be an alternative treatment for liver transplantation. We have 
showed that Wnt/β-catenin signaling was inhibited during hepatic 
differentiation of BM-MSCs, and that BM-MSCs, of which Wnt/β-
catenin signal is downregulated by siRNA or small molecule 
compounds, differentiated toward hepatic lineage. For develop-
ment of the therapeutic tool for liver disease, hepatic cell sheets 
from human BM-MSCs with Wnt/β-catenin signal-suppressing small 
molecules were transplanted into mice with acute liver failure. 
Methods: Cell sheets were fabricated by temperature-responsive 
polymer (PIPAAm)-grafted culture dishes substituted for conven-
tional culture dishes. UE7T-13 BM-MSCs were plated onto φ60mm 
PIPAAm-grafted culture dishes at the cell density of 9.0×103 cells/
cm2, and on the following day the culture with 0.8 μM hexachloro-
phene, a Wnt/β-catenin signal-inhibitor, was started up to 8 days, 
and stopped by reducing the dish temperature to 20°C for 20 min. 
NOD/SCID mice were divided into four groups; group 1, 2 and 3 in 
which monolayer, 2 layers and 3 layers cell sheets were transplant-
ed onto two sites of liver surface, respectively, and in group 4 sham 
operation was done. All groups were orally administrated 2.0 μl/g 
body weight of carbon tetrachloride one day after transplantation. 
Serum aminotransferase and bilirubin were measured on 2, 4 and 
8 days after transplantation. Finally, all the mice were sacrificed on 
day 8 and examined by RT-PCR analysis and immunohistochemis-
try. Survival curve was also examined by a log-rank test. Results: Al-
though serum aminotransferases were gradually decreased on 2, 4 
and 8 days in all groups, serum AST were significantly decreased in 
group 3, 2, 1 in this order, compared to that on day 4 (p<0.01, each), 
and serum ALT was decreased almost in the same way (p<0.01, 
each). Significant reduction of bilirubin on day 2 was observed in 
group 3, 2 and 1 in this order, compared to group 4 (p<0.01, each). 
Furthermore, survival rate was remarkably improved in group 2 
and 3, compared to group 4 (p<0.05). RT-PCR analysis showed that 
several human-specific humoral factors such as IL6, bFGF, HGF, 
α1-antitrypsin, apolipoprotein E and complement 3 were expressed 
in the grafts of group 1, 2 and 3. Conclusions: Transplantation of 
cell sheets manipulated by this approach into acute liver failure 
mice resulted in the reduction of hepatic injury and improve-
ment of survival rate. Hepatic cell sheets have dual effects, one of 
which inhibits liver damage and the other of which compensates 
liver-specific functions. This technology has the great potential as a 
promising therapy for acute liver failure.
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IDENTIFICATION OF SMALL MOLECULES 
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Backgrounds and Aims Mesenchymal stem cells (MSCs) are expect-
ed to be a potential cell source for regenerative medicine. We have 
already showed that Wnt/β-catenin signaling was downregulated 
during hepatic differentiation of human bone marrow-derived 
mesenchymal stem cells (BM-MSCs) and human umbilical cord 
blood-derived mesenchymal stem cells (UCB MSCs). In addition, 
downregulation of Wnt/β-catenin signaling in MSCs drives their 
differentiation toward hepatic lineage. Since small molecules are 
more safely and stably applicable for clinical settings than nucleic 
acids or protein drug products, we attemted to identify the potent 
compounds accelerating hepatic differentiation of MSCs. In the 
present study, we focused on the derivatives of known Wnt/β-
catenin signal inhibitors. Methods First, we synthesized twenty 
three compounds, derivatives known as inhibitors of Wnt/β-catenin 
signaling pathway; one derivative from hexachlorophene, two 
derivatives from PKF118 310, three derivatives from ICG-001, three 
derivatives from NSC668036 and fourteen derivatives from PNU-
74654. Second, the availability of these derivatives was examined 
in UE7T-13 BM-MSCs and UCBTERT-21 UCB-MSCs. The effects of 
these compounds on cell viabilities and TCF4/β-catenin transcrip-
tional activities were assessed by WST assay and luciferase reporter 
system, respectively. The compounds with downregulating TCF4/β-
catenin signal were further examined for hepatic differentiation 
as follows; the culture of UE7T-13 and UCBTERT-21 cells plated at 
a cell density of 9.0×103 and 2.0×103 cells/cm2 was started, and on 
the following day, culture media were replaced with fresh media 
containing each compound. The same cell density was adjusted 
every 8 days, and the culture was maintained for 24 days. Hepatic 
cells-derived from MSCs were examined on hepatocyte-specific 
markers by RT-PCR and immunofluorescence, and on hepatic func-
tions by PAS staining and urea assay every eight days. Results Six 
compounds suppressed Wnt/β-catenin signaling pathway, and five 
of six molecules induced albumin mRNA in UE7T-13 cells. Among 
them, IC-2, a derivative from ICG-001, was the most potent inducer 
of hepatic differentiation of UE7T-13 cells, judging from RT-PCR 
analysis, immunofluorescence and urea assay. On the other hand, 
hepatic differentiation of UCBTERT-21 cells was not so strongly, but 
surely induced by two derivatives from PNU-74654. Conclusion We 
identified novel small molecules which efficiently induce hepatic 
differentiation of human BM-MSCs and UCB-MSCs. However, these 
molecules were more effective in differentiating ability in BM-MSCs 
than in UCB-MSCs. These molecules are expected to be useful for 
clinical application in regenerative medicine for liver disease.
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THE HUMAN AMNIOTIC FLUID STEM CELLS HAVE 
THE POTENCY TO DIFFERENTIATE INTO GERM 
CELLS
Lai, Dongmei, Wang, Fangyuan
The research center, The International Peace Maternity and Child Health 
Hospital, Shanghai Jiaotong University, Shanghai,, Shanghai, China

Approximately 1% of women under the age of 40 years and 0.1% 
under the age of 30 years experience premature ovarian failure 
(POF). POF is an ovarian defect characterized by the premature 
depletion of ovarian follicles with unexpected menopausal symp-
toms and infertility. Human amniotic fluid is known to contain 
multiple cell types derived from the developing fetus and can give 
rise to diverse differentiated cells without ethical and religious 
concerns associated with human ES cells. So far, the lack of data de-
scribes the derivation of germ cells from human amniotic fluid cells 
(hAFCs). In this study, we characterize the germ cell expression in 
hAFCs samples. As expected as previous report, hAFCs consistently 
express human OCT4 and Nanog gene, but less expresses the other 
germ cell marker. During the hAFCs culturing, we observed clones 
formation and identify that over 67% of the clone cells expressed 
the transcription factor OCT4 and the surface antigen c-Kit (CD117) 
by flow cytometry, whereas only 28% of the attached differentiated 
hAFCs expressed Oct-4 and c-Kit (P<0.01). This clone cells could 
be induced to embryonic bodies (EBs) in differentiation condi-
tion medium and the markers, including OCT4, Nango decreased 
with differentiation, whereas only Blimp1 and Stella increased by 
real-time PCR and immunostaining. Compared with this, the germ 
cells marker Blimp1, Stella, DAZL, VAZA, Stra8, Scp3, Scp1, and 
GDF9 highly expressed in EBs in differentiation conditions with 5% 
human follicular fluid (FF) and germ cell maturation factor cocktail 
(FAC) for 1 week, whereas OCT4, Nanog decreased with differentia-
tion. These results showed that clone cells from hAFCs have the 
potential to differentiate to germ line in vitro. To test the functional 
potential of hAFCs to develop to oocytes in vivo, we transplanted 
clone cells derived from hAFCs infected with GFP lentil-virus into 
ovaries of infertile mice by pre-treatment with cyclophosphamide 
and busulphan to destroy the existing pre- and post-meiotic germ 
cell pools. Two months after hAFCs transplantation, ovaries were 
collected and the presence of oocytes was determined by their 
morphological appearance and expression of GFP. Histological 
evaluation showed that ovaries injected with hAFCs had many oo-
cytes at all stages of development, including GFP-positive oocytes. 
However, immature oocytes or follicles were not found in control 
ovaries form recipients without hAFCs transplantation Further-
more, the control ovaries consisted of stromal, interstitial cells and 
a few atretic follicles. Anti-Müllerian hormone also known as AMH 
has a role in folliculogenesis and is a useful marker of ovarian func-
tion. Our results showed that AMH expression is strong in granulosa 
cells of preantral and small antral follicles, and gradually diminishes 
in the subsequent stages of follicle development in normal ovaries. 
AMH is no longer expressed in ovaries sterilized by chemotherapy. 
However, AMH expression appears in recipient ovaries after hAFCs 
transplantation for 2 months. These results suggest that oocytes 
can be regenerated and ovarian function can be partly restored 
in sterile recipient female mice by transplantation of hAFCs. Taken 
together, we highlight new possibility for use of human amniotic 
fluid stem cells in regenerative medicine in the arena of reproduc-
tive health.
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FIRST DEMONSTRATION THAT HUMAN VERY 
SMALL EMBRYONIC-LIKE (VSEL) STEM CELLS 
CAN REGENERATE HUMAN BONE IN A MODEL OF 
SKELETAL REPAIR
Havens, Aaron M .1, Shiozawa, Yusuke1, Wang, Jincheng1, McGee, 
Samantha1, Mishra, Anjali1, Jung, Yunghun1, Jiang, Yajuan2, 
Krebsbach, Paul H.3, Rodgerson, Denis O.2, Taichman, Russell S.1
1Periodontics and Oral Medicine, University of Michigan, Ann Arbor, MI, USA, 
2Stem Cell Science, NeoStem, Inc., New York, NY, USA, 3Biologic and Materials 
Sciences, University of Michigan, Ann Arbor, MI, USA

Human VSELs (hVSELs) are a resident population of pluripotent 
stem cells in the bone marrow (BM) involved in the normal turnover 
and regeneration of tissues. The levels of VSELs in peripheral blood 
are greatly increased in response to injury, and they have been 
shown to repair injured tissues. hVSELs are SSEA-4+/CD133+/
CXCR4+/Lin-/CD45-, express pluripotency markers (Oct-4 and 
Nanog) and may be able to differentiate into cells from all three 
germ lineages. Our aim was to develop a cell-based autologous 
therapy for skeletal tissues using hVSEL cells. hVSELs isolated 
from peripheral blood by apheresis following G-CSF mobilization 
were fractionated and enriched by elutriation and FACS. Col-
lagen sponge scaffolds containing 200-30,000 hVSELs cells were 
implanted into cranial defects generated in SCID mice. Analysis by 
µCT showed that a population containing VSELs produces mineral-
ized tissue in the cranial defect compared to controls at 3 months. 
Histological studies show significant bone formation and cellular 
organization within the cranial defects compared to cellular or 
scaffold controls alone. The extent of osteogenesis appeared to be 
inversely dependent on the number of cells seeded, with the cell 
populations containing 2,000 VSEL cells seedings demonstrating 
more intact cortex-like structure, denser thickness of trabeculae 
and more bone marrow than those of 10,000 cells, consistent with 
complex interactions that may be occurring between and amongst 
stem cells and accessory cells. Staining with antibodies to human 
leukocyte antigens proved that the newly generated tissues were 
of human origin. To further understand the in vivo differentiation 
capabilities of hVSEL cells, histologic sections from purified and 
enriched hVSEL implants were stained with antibodies specific for 
human osteocalcin (a specific mature osteoblastic marker), human 
nestin (a neural marker), and human PPARγ (adipocyte). Human 
specific PPARγ shows positive immunostaining of cells in sec-
tions of purified and enriched VSELs groups. Staining with human 
specific nestin antibodies showed positive staining along large 
cellular tracks that were highly suggestive of neuronal formation. 
In addition, it was observed that blood vessel endothelial cells 
stained with human specific HLA co-localized with hCD31. We also 
examined whether these VSELs migrated away from the defect site 
by quantitative real-time PCR for human specific Alu sequences. 
The results demonstrated that there were low levels of human 
cells in the blood, but that the cells did not migrate from the site of 
implantation into other murine tissues. This study demonstrates for 
the first time that human VSEL cells can potentially generate hu-
man bone in a mouse model of skeletal repair. These studies lay the 
foundation for future cell-based regenerative therapies for osseous 
and connective tissue disorders including trauma and degenera-
tive conditions such as osteoporosis, fracture repair and neoplastic 
repair.

Poster Board Number: F-2147

WNT TENASCIN-C REGULATES NEUROTROPHIN-
INDUCED NEURONAL TRANSDIFFERENTIATION 
OF HUMAN BONE MARROW-DERIVED 
MESENCHYMAL STEM CELLS IN 3D PELLET 
CULTURES
Lai, Wenfu T .1, Tsai, Ash2, Huynh, Thanh Tuan1, Hwang, Shiaw-Ming3

1graduate Institute of Clinical Medicine, Taipei Medical University, Taipei, 
Taiwan, 2graduate Institute of Medical Sciences, Taipei Medical University, 
Taipei, Taiwan, 3Bioresource Collection and Research Center, Food Industry 
Research and Development Institute, Hsinchu, Taiwan

Adult human mesenchymal stem cells are generally restricted 
in their differentiation potential to the tissue where they reside. 
However, we previously reported that tenascin-cytotactin (Tn-C)/
Wnt-7a upregulates brain-derived neurotrophic factor (BDNF)/
neurogrowth factor (NGF)/retinoic acid (RA) triggered-transdif-
ferentiation of human mesenchymal stem cells (hMSCs) toward 
neuronal progenitor-like cells in 2D culture. Adding TnC/Wnt to 
DMEM incorporated with BDNF/NGF/RA enables hMSCs to increase 
neuron marker expression, including microtubule-associated 
protein-2 (MAP2), glial fibrillary acidic protein (GFAP), βIII tubulin, 
and neurofilament (NFM). In the 3D pellet culture, Tn-C upregulates 
the mRNA of MAP2, and NFM is compared to the 2D culture, but 
downregulates the glial cell marker GFAP. Adding Tn-C with Wnt 
7a enables hMSCs to increase MAP2, NFM significantly; in contrast 
to Tn-C only, cells increase GFAP expression in 3D cultivation. We 
further found that Tn-C enhances neuronal lineage of integrins α5 
and α7, but inhibits osteo-chondrogenic lineage, integrin α2. In 
contrast, Tn-C combined with Wnt 7a inhibits the neuronal lineage 
of integrins α5 and α7, and enhances osteo-chondrogenic lineage, 
integrin α2. In conclusion, Wnt 7a acts as a proliferative stimulator, 
but Tn-C plays an important role in the neuronal differentiation of 
hMSCs in 2D and 3D cultivation. These findings are vital in stem-cell 
therapy for nerve regeneration. Keywords: mesenchymal stem cell, 
Wnt-7a, neurogenesis, pellet, tenascin C, transdifferentiation
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THE ROLE THY-1 IN HUMAN MESENCHYMAL STEM 
CELLS
Moraes, Daniela1, Sibov, Tatiana T.2, Pavon, Lorena F.2, Gamarra, 
Lionel F.2, Veras, Maisa S.1, Oliveira, Daniela M .1

1Department of Genetics and Morphology, University of Brasilia, Brasilia, Brazil, 
2Instituto do Cérebro, Instituto Israelita de Ensino e Pesquisa Albert Einstein, Sao 
Paulo, Brazil

Mesenchymal stem cells (MSC)s are the adult tissue multipotential 
stem cells that give rise to cells of the skeletal connective tissues 
(osteoblasts, chondrocytes, adipocytes and hematopoiesis-sup-
portive stromal cells). A couple of observations suggest that they 
can also give rise to skeletal muscle cells, cardiac muscle cells and 
endothelial cells. In addition, some reports indicate that they may 
give rise to non-mesodermic derivative cells such as hepatocytes 
(endoderm) and neurons or astrocytes (neuro-ectoderm).There is 
increasing interest in the therapeutic potential of human MSCs. The 
cell-based therapies and studies have focused on the use of MSCs 
derived from human bone marrow, lipoaspirate, dental pulp and 
cord blood. Such therapeutic treatments have induced recovery 
and stimulated endogenous tissue regeneration programms in 
many organs. However, the main limitation of this approach is 
the large number of cells needed for transplantation associated 
with the observation that isolated MSCs can not undergo many 
passages ex vivo without loosing their morphological and multipo-
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tential- differentiation properties. The efficiency in the differentia-
tion rate of MScs into some lineages is still a challenge in the field. 
The imunophenotypic characterization of MSCs shows that they 
are positive the presence of the cell markers Thy-1 (CD90), CD105, 
CD73, CD117, CD44, CD166, CD29 and STRO-1; and negative for the 
markers CD45, CD34, CD31 e CD14. Although, the markers Thy-1 
and STRO-1 are not specific for MSCs, these are the two cell marks 
broadly used to identify MSCs. Thy-1, or CD90, is a glycoprotein 
present in the cell membrane of thymocytes, T cells, natural killer 
cells, neurons, numerous adult stem cells (MSCs, hematopietic 
stem cells, pancreatic stem cells, hepatic stem cells and muscle 
progenitors cells), glomelular mesengial cells, ovarian cancer cells, 
nasopharyngeal carcinoma cells, endothelial cells and fibroblasts. 
Although it has been shown to be conserved among different 
species, the function of Thy-1 seems to differ depending of the cell 
type. Its role in adult stem cells is still unknown, however, it has 
been suggested that it is involved in cell adhesion, cell prolifera-
tion and migration. Our group has previously observed that the 
expression of Thy-1 decrease as the cell commits to the differentia-
tion pathways, suggesting that Thy-1 can be used as a marker for 
the undifferentiated status of MSCs. Here, we report the effects of 
the knockdown of the expression of Thy-1 in MSCs derived from 
human dental pulp and cord blood. Lentiviral particles were used 
in order to create MSCs lineages that stably produce siRNA against 
Thy-1 and a scrambled siRNA control. The ablation of Thy-1 was 
confirmed in flow cytometry assays and the effects of this knock-
down were determined by performing growth curves, flow cyto-
metric imunophenotyping and differentiation assays. We found 
that a significant decrease in the levels of Thy-1 does not affect the 
proliferation of MSC. However, the ablation of Thy-1 accelerates and 
increases the MSCs ability to differentiate into the osteogenic and 
the adipogenic lineages. Further studies in progress will elucidate 
whether the ablation of Thy-1 expression also facilitates the differ-
entiation of MSCs into other lineages and whether it affects MSCs 
therapeutic properties.

Poster Board Number: F-2149

GENERATING BROWN FAT FROM ADULT HUMAN 
BONE MARROW STEM CELLS
Lee, Michelle HC1, Sheppard, Allan2, Raghunath, Michael3

1NUS Graduate School for Integrative Sciences and Engineering, National 
University of Singapore, Singapore, Singapore, 2Liggins Institute, University 
of Auckland, Auckland, New Zealand, 3Division of Bioengineering, National 
University of Singapore, Singapore, Singapore

Today the world is facing an obesity pandemic. Obesity is a major 
risk factor for diabetes, cardiovascular diseases and some cancers. 
Current treatments for obesity mainly aim at reducing the energy 
intake side of the equation and have met limited success. Brown 
adipose tissue (BAT) has the potential to increase the body’s 
energy expenditure through non-shivering thermogenesis, due 
to the presence of uncoupling protein 1 (UCP1). When activated 
by β-adrenergic stimulation, BAT has a large capacity for glucose 
disposal and triglyceride clearance. Originally believed to only be 
present in infants, the rediscovery of BAT in adult humans promises 
much hope for therapeutic intervention to treat obesity and related 
diseases. However, no readily available source of brown adipocyte 
progenitors for humans exists yet. Adult human bone marrow 
mesenchymal stem cells (hbmMSCs) upon adipogenic induction 
differentiate into white adipocytes by default. However using mac-
romolecular crowding (MMC) as a novel cell culture platform, MMC 
is able to drive brown adipocyte differentiation of adult hbmMSCs, 
suggesting that hbmMSCs may be a novel cell source for brown 
adipocyte progenitors in humans. MMC enhanced the expression 

of UCP1 by over 20-fold in hbmMSC-derived adipocytes induced 
with a brown protocol compared with non-MMC controls induced 
by a classical white protocol. The presence of UCP1 is detected on a 
protein level as well. Data suggests that the generated brown adi-
pocytes are functional as they respond to forskolin and isoprotere-
nol stimulation by 1) upregulating UCP1 by a few hundred fold and 
other thermogenic genes such as PGC1α and DIO2, 2) increasing 
mitochondrial mass and 3) increasing lipolysis. We hope that this 
technology would serve as a platform for several applications: 1) a 
screening tool for pharmacological agents that can promote the 
differentiation of brown adipocytes, 2) a viable adult cell source to 
study BAT formation in adult humans and 3) a cell-based therapy to 
generate a brown fat pad for the treatment of obesity and related 
diseases.

Poster Board Number: F-2150

CHANGES OF HUMAN SKIN-DERIVED MSC 
PHENOTYPE BY MODELING NEURAL STEM CELL 
NICHE CONDITIONS In vItro
Parfejevs, Vadims1, Boroduskis, Martins2, Cakstina, Inese2, 
Cappiello, Laura2, Ancans, Janis2, Riekstina, Una1

1Faculty of Medicine, University of Latvia, Riga, Latvia, 2Laboratory of 
Bioanalytical and Biodosimetry Methods, Faculty of Biology, University of 
Latvia, Riga, Latvia

Background. Skin-derived mesenchymal stem cells (S-MSCs) are 
multipotent stem cells that have the capacity to differentiate into 
mesodermal and neuroectodermal cell lineages. S-MSCs can be 
induced to express neuronal and glial lineage specific markers in 
the presence of appropriate growth and differentiation factors. 
However, it is still unknown whether the functional role of S-MSCs 
is to replace neurons or glia or rather to act as the modulator of the 
neural stem cell niche. The modulating effect could be reached by 
either inducing changes into the extracellular matrix (ECM) compo-
sition and/or changing the cell phenotype. In the present study we 
were interested to find out whether S-MSCs up-regulate expression 
of neurogenesis associated ECM and cell adhesion proteins when 
propagated in the neural progenitor expansion medium. We also 
investigated the changes of the S-MSCs phenotype by modeling 
neural stem cell niche conditions in vitro. Methods. S-MSCs were 
seeded on laminin β1 or fibronectin coated plates in the following 
cell culture media: 1) control medium DMEM supplemented with 
10% FBS; 2) neural progenitor expansion medium - DMEM/F12 3:1, 
2% B27, FGF and EGF (both 20 ng/ml ); 3) neuronal differentiation 
medium - Neurobasal, 2% B27, 1% N2, NT-3, BDNF (both 10 ng/ml) 
and 4) glial differentiation medium - DMEM/F12 3:1, 2% B27, 50 ng/
ml neuregulin and 4uM forskolin. The medium was changed every 
2-3 days and the duration of the experiment was three weeks. First, 
the expression of ECM, cell adhesion and neuroectodermal markers 
in S-MSCs was analysed by PCR. We used three primer panels: 1) 
ECM panel collagen a1, fibronectin 1, Laminin β1, 2) cell adhesion 
panel integrin β1, integrin β8, integrin α5, integrin α6; 3) neuroec-
todermal panel nestin, tubulin bIII, MAP2, S100B, ENO2, GALC, Olig1 
and Olig2. Next, cells were analyzed weekly for neuronal marker 
tubulin β III, glial marker GFAP, S100B and SOX-10 expression by 
immunofluorescence analysis. Additionally, p75NTR expression 
was analyzed by flow cytometry. Results. Undifferentiated S-MSCs 
expressed ECM genes fibronectin 1, Laminin β1, collagen a1; cell 
adhesion molecules integrin β1, integrin β8, integrin α5, integrin α6 
and neural genes nestin, tubulin β III, MAP2, ENO2, GALC. Quanti-
tative PCR data revealed more than 3-fold increase of laminin β1, 
5-fold increase of collagen a1, 2-fold increase of integrin β1 and 
nestin after three week propagation in neural progenitor expan-
sion medium. Immunophenotype analysis showed that S-MSCs in 
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control medium expressed neural markers nestin, tubulin β III, GFAP 
and failed to express SOX-10 and S100B. After one week propaga-
tion in neuronal differentiation medium the expression of p75NTR 
was induced. Additionally, we observed strong SOX-10 expres-
sion whereas S100B expression was low. Interestingly, the SOX-10 
expression was low and S100B was undetectable in the S-MSCs 
that were cultivated in glial differentiation medium. Conclusion. 
Our results indicate that S-MSCs increase the expression of laminin 
and integrins in the neural progenitor medium. More interestingly, 
S-MSCs expressed markers characteristic to immature Schwann 
cells p75NTR, S100B, GFAP, SOX10 when propagated in the pres-
ence of neurotrophic factors BDNF, NT-3 on fibronectin and laminin 
coating. Altogether our data suggest that S-MSCs most likely act as 
modulators of the dermal niche that could support regeneration of 
the peripheral nerve tissues.

Poster Board Number: F-2151

MIMICKING THE BONE-MARROW NICHE: 
CONTINUOUS CULTURE OF FRESH BONE 
MARROW ASPIRATES IN HYPOXIA ENHANCES 
OSTEOGENIC DIFFERENTIATION OF HUMAN 
FETAL MESENCHYMAL STEM CELLS
Liu, Yuchun1, Teoh, Swee-Hin2, Chong, Mark3, Choolani, Mahesh3, 
Chan, Jerry KY3

1Department of Mechanical Engineering, Department of Obstetrics and 
Gynaecology, National University of Singapore, Singapore, Singapore, 
2Department of Mechanical Engineering, National University of Singapore, 
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Mesenchymal stem cells (MSC) are osteogenic and clinically at-
tractive for use in bone tissue engineering applications. As the 
physiological oxygen tension of MSC residing in the bone marrow 
niche is at 2-7%, we hypothesised that oxygen tension is a criti-
cal parameter for maintenance of the stem cell phenotype. Our 
eventual goal is to investigate the necessity of hypoxic culture for 
maintaining stemness of MSC, optimising cellular expansion and 
facilitating therapeutic fracture repair response in vivo. Low pas-
sage human fetal MSC (hfMSC) expanded under normoxic (21%) 
conditions previously were cultured in a monolayer to study the 
effects on growth behaviour and differentiation capabilities under 
2% and 21% oxygen tensions over a period of 14 days. Results were 
compared against hfMSC isolated from human fetal bone-marrow 
aspirates grown continuously in 2% and 21% oxygen levels from 
the initial cultures. Initial studies using normoxia-maintained hfMSC 
showed 1.3 fold increased proliferation (p<0.01) from Day 3 and 
four-fold increase in colony-forming units-fibroblasts (CFU-F) ca-
pacity (p<0.01) in hypoxia compared to normoxic cultures. Alkaline 
phosphatase levels were consistently lower between Day 7-14 
(4.7-5.3 fold; p<0.001), with 3.1 fold reduction in calcium deposition 
in hypoxic cultures on Day 14 (p<0.001). In line with this observa-
tion, CFU-F and proliferative potential was lowered when switched 
from hypoxic to normoxic-cultures as compared to those kept in 
hypoxia continuously. Here, short-term hypoxia culture of hfMSC 
maintained self-renewal as seen by its increased growth kinet-
ics, although osteogenic differentiation was impeded in hypoxic 
cultures. Paradoxically, hfMSC derived in hypoxia and kept in such 
conditions demonstrated more robust osteogenic capacity, with 
2.9 fold higher calcium content on Day 14 (p<0.001), and increased 
CFU-F capacity (6.5 fold; p<0.05). Thus, the implementation of con-
tinuous hypoxic cultures resulted in the most potent hfMSC isolates 
in terms of CFU-F, proliferation capacity and osteogenic potential, 
and is likely to play an important role for bone repair. This culture 

strategy is thus a promising approach in retaining stem cell proper-
ties that is necessary for therapeutic efficacy in the clinical setting.
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SERPINE2 PROMOTES OSTEOGENIC 
DIFFERENTIATION OF MESENCHYMAL STEM 
CELLS FROM HUMAN MANDIBLE VIA PI3K/AKT 
AND ERK PATHWAY
Park, Hye-Jeong1, Lee, Eun-Hwang2, Kim, Keun-Ho1, Kwon, Tae-
Geun3, Cho, Je-Yoel1
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Maxillofacial Surgery, School of Dentistry, Kyungpook National University, 
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Human bone marrow stem cells (hBMSCs) are the useful sources 
for tissue engineering. In this study, we examined the secretome of 
hBMSC from mandibular bone (Mn-hBMSCs) during early osteo-
genesis by geLC-MS/MS. We then examined the expression pat-
terns of selected candidates in mRNA levels. Secretion levels of SER-
PINE1 and SERPINE2 were significantly up- and down- regulated at 
3 days of osteogenic induction, respectively. Among these secreted 
proteins, SERPINE2 mRNA levels were decreased and then elevated 
7 days after osteogenic differentiation induction. This pattern of 
SERPINE2 expression was also confirmed in secreted protein levels 
during osteogenic diffentiation. To examine the role of SERPINE2 in 
osteogenesis, we treated the Mn hBMSCs with human recombinant 
SERPINE2 protein (rhSERPINE2) with osteogenic medium. rhSER-
PINE2 significantly enhanced mineralization of Mn-hBMSCs. rhSER-
PINE2 significantly increased phsopho-Akt and phospho-Erk1/2 
level. In addition, rhSERPINE2-induced Akt and Erk1/2 activity and 
ALP activity were blocked by PI3K and Erk inhibitors, respectively. 
In conclusion, SERPINE2 is supposed to be involved in osteogenic 
differentiation via PI3-Akt and Erk pathway.
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LNGFR AND THY-1 BASED PROSPECTIVE 
ISOLATION OF HUMAN MESENCHYMAL STEM 
CELLS REVEALS FUNCTIONALLY DISTINCT 
SUBPOPULATIONS
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Suzuki, Sadafumi1, Araki, Daisuke1, Sato, Yukio1, Kawamura, 
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INTRODUCTION: Mesenchymal stem cells (MSCs) are self-renewing 
cells with the ability to differentiate into osteocytes, chondrocytes 
and adipocytes. MSCs are multipotent and have low immunogenic-
ity, are considered as potential candidates for a variety of clinical 
applications. However, to date, these cells have been poorly char-
acterized, which raises significant concerns, as human trials using 
MSCs are currently underway. Traditionally, the isolation of MSCs 
from unfractionated whole bone marrow (WBM) relies on their 
adherence to plastic dishes. Prolonged culture is often required to 
remove contaminant cells and obtain a reasonably pure population 
of MSCs. However, during this culture process, the differentiation 
potential and proliferative ability of the CFU-Fs gradually dimin-
ishes as the cells acquire a more mature phenotype. In the recent 
study, we describe an innovative method that enables the simple 
and reliable prospective isolation of MSCs based on their expres-
sion of both LNGFR and Thy-1. RESULTS: Multicolor cell sorting and 
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CFU-F assays showed that the LNGFR+Thy-1+ cells demonstrated a 
CFU-F frequency that was about 200,000 times higher than unfrac-
tionated WBM cells. Single cell sorting assay of LNGFR+Thy-1+ cells 
revealed three distinct sub-populations within we have designated 
rapidly proliferating clone (RPC), moderately proliferating clone 
(MPC) and slowly proliferating clone (SPC). RPCs demonstrated 
robust multi-lineage differentiation and self-renewal potency. We 
observed a greater increase in SA beta-gal positive cells in MPCs 
and SPCs compared to RPCs, demonstrating that MPC and SPC cells 
undergo cellular senescence. To examine genomic stability, array-
based comparative genomic hybridization (aCGH) was performed 
to investigate aneuploidy and genomic abnormalities. We found 
that MPCs and SPCs accumulated non-overlap copy number varia-
tions (CNVs) as an indicator of de novo genomic DNA abnormali-
ties, although no errors were identified in any of the RPCs studied. 
Furthermore, a significant increase in p16 expression was observed 
in MPCs and SPCs compared to RPCs, in contrast to p21 and p14 
expression. Therefore, cellular senescence in MPCs and SPCs might 
be triggered by de novo genomic DNA abnormalities followed by 
p16 expression. Given the characteristics of RPCs, which make them 
attractive for therapeutic applications, the observation of moderate 
CD106 and CD49d expression on RPCs after six weeks in culture, 
compared to the absence of their expression in MPCs and SPCs, 
was particularly noteworthy. Based on the observation that within 
cultured LNGFR+Thy-1+ cells the expression of CD106 gradually 
decreased with time, we then compared the growth of CD106+ 
and CD106- cells from MSCs and found that CD106+ cells had a 
far greater CFU-F capacity. Finally, considering that migration is an 
important functional feature of MSCs, we decided to test the migra-
tion ability of the three different populations. A migration assay 
(with function-blocking antibodies) revealed that RPCs exhibited 
significantly higher migration ability than MPCs or SPCs. CONCLU-
SIONS: Clonogenic characterization of LNGFR+Thy-1+ MSCs has 
demonstrated unexpected cellular heterogeneity, however we 
show that CD106 can used to select the most potent and geneti-
cally stable stem cells (RPCs). These specific cell surface markers 
may prove beneficial in a clinical setting as they can be used to 
isolate purified MSCs from fresh bone marrow, as well as after in 
vitro expansion.
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A BRIEF STUDY FOR THE USE OF HUMAN ADIPOSE 
DERIVED STEM CELLS AND HOFFA´S FAT PAD 
IN THE CARTILAGE REGENERATION UNDER 
DIFFERENT CONDITIONS
Picon Ruiz, Manuel1, Marchal Corrales, Juan Antonio1, Peran 
Quesada, Macarena2, Morata Tarifa, Cynthia1, Tosh, David3
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Introduction: Arthritis is a joint disorder featuring inflammation, 
frequently accompanied by joint pain. The causes of arthritis 
include injury (leading to osteoarthritis), hereditary factors, infec-
tions, etc. Chondrocytes are the cellular component of cartilage 
but this tissue has a poor intrinsic repair capability due, in part, to 
its avascular nature. Actually, there are many publications about 
the capacity of Mesenchymal Stem Cells to differentiate in vitro 
into chondrocytes. In this study we analyzed two new sources of 
cells, lipoaspirates and Hoffa´s fat pad, and different conditions to 
determine the best way to get chondrocytes for cell therapy. Mate-
rial and Methods: Stem cells obtained from human adipose tissue 
(hASC) and Hoffa´s fat pad (HFP) were cultured under different 
conditions to test the ability to differentiate into chondrocytes. The 

medium used to induce chondrogenesis was DMEM high glucose 
supplemented with 10 ng/mL TGF-β3, 1 mg/mL BSA, 1 X ITS, 5 µg/
mL Linoleic Acid, 1 µM Dexamethasone and 5 µg/mL Ascorbic Acid. 
Cells from both different sources were cultured for 21 days in: i) 
Normal culture dishes in normoxia and hypoxia; ii) Dishes coated 
with Collagen I in normoxia and hypoxia; iii) and pellet cultures in 
normoxia and hypoxia. To determine the chondrocyte phenotype 
RT-PCR for SOX-5, SOX-6, SOX-9, Collagen I, Collagen II, Collagen IX, 
Collagen X and Aggrecan I and immunocytochemistry assays for 
SOX-9 and Collagen II were carried out at day 6, 14 and 21. Results: 
Collagen I was expressed at the same levels in all cultures even in 
control however Aggrecan I showed a decrease in its expression in 
hASC cultured but not in cells obtained from HFP which showed 
similar expression levels of this marker throughout the process. 
SOX-5 and Collagen X showed an increase in their expression 
after 21 days for all cultures but the higher expression levels were 
detected when cells were cultured in dishes coated with Collagen I 
in normoxia both for hASC and HFP. Collagen II was not expressed 
in pellet cultures but low levels were detected in normoxia and 
hypoxia in the other cultures getting better results in dishes coated 
with Collagen I under normoxia conditions. Low levels of SOX-9 
were detected in all treatments being a little higher after 21 days in 
both cells linage. Collagen IX was only detected when both kind of 
cells were cultured in dishes coated with Collagen I under normoxia 
conditions. Expression of SOX-6 was not detected in any culture 
using hASC however cells obtained from HFP showed low levels 
of this chondrogenic marker in all cultures. Immunocytochemistry 
assays were used to corroborate the expression of SOX-9 and Colla-
gen II determining a higher expression of both markers in cultures 
maintained for 21 days in dishes coated with Collagen I although 
no significant differences were detected when were compared cul-
tures in normoxia and hypoxia from both cell sources. Conclusions: 
Stem cells obtained from lipoaspirates and HFP have the capacity 
to express different chondrogenesis markers when are cultured 
with differentiation medium. The best conditions to induce chon-
drocyte differntiation are the use of dishes coated with Collagen I in 
normoxia conditions for 21 days. Both kinds of cells have the capac-
ity to differentiate into chondrocytes but only stem cells from HFP 
have the ability to express all markers studied therefore this cells 
are considered the best source for chondrocyte regeneration.

Poster Board Number: F-2155

HEPATIC DIFFERENTIATION OF FRESHLY 
ISOLATED HUMAN BONE MARROW-DERIVED 
MESENCHYMAL STEM CELLS AND THERAPEUTIC 
APPLICATION FOR ACUTE LIVER INJURY
Matsumi, Yoshiaki1, Matsumoto, Noriko I.1, Arakaki, Yuta1, Mabuchi, 
Yo2, Hoshikawa, Yoshiko1, Okano, Toru3, Matsuzaki, Yumi2, Shiota, 
Goshi1

1Department of Genetic Medicine and Regenerative Therapeutics, Tottori 
University, yonago city, Japan, 2Department of Physiology, Keio University 
School of Medicine, shinjuku-ku, Japan, 3Division of Orthopedic Surgery, Tottori 
University, yonago city, Japan

[Aims] Human bone marrow-derived mesenchymal stem cells (BM-
MSCs) can differentiate into hepatocytes, and are expected to be an 
excellent cell source for regenerative medicine. We have identi-
fied several small molecules which accelerate the differentiation 
of human immortalized BM-MSCs into functional hepatocytes by 
downregulating Wnt/β-catenin signal. As a therapeutic applica-
tion of BM-MSCs into clinical settings, we first have to differentiate 
freshly isolated BM-MSCs from human subjects, and second have 
to demonstrate these cells can be applicable as clinically available 
modalities. In the present study, we demonstrated that freshly 
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isolated BM-MSCs from healthy individuals and the patients with 
osteoarthritis could be differentiated into hepatocytes by small 
molecules, and that the combination of small molecules and 
temperature-sensitive cell sheets could reduce acute liver injury in 
mice. [Methods] Human bone marrow-derived cells of healthy per-
sons and the patients with osteoarthritis were obtained from Lonza 
Ltd. and our hospital patietns under informed consent, respectively. 
Clonally expanded BM-MSCs were sorted by CD90 and CD271. 
First, the small molecules including hexachlorophene, its derivative 
HC-2, IC-2, a derivative of ICG-001, and PN3-13, a derivative of PNU-
74654 were examined on cell viability. Second, the reporter assay to 
evaluate the TCF4/β-catenin transcriptional activity was performed 
using the compound concentrations of 70~90% viability. Third, BM-
MSCs were incubated in the presence of each compound, and then 
expression of albumin, AFP, CK18, GS, CYP1A1, TDO2, TAT, ASGR1, 
HNF3β and EpCAM were weekly analyzed with RT-PCR. Fourth, the 
functional assays such as PAS stain and Urea assay were performed. 
Fifth, the cell sheets made by incubation on the temperature-sen-
sitive dish with IC-2 was transplanted on liver surface of NOD/SCID 
mice, then carbon tetrachloride was orally administered, and serum 
transaminases and bilirubin were measured up to 7 days. [Results] 
Hexachlorophene, IC-2, HC-2 and PN3-13 suppressed TCF4/β-
catenin transcriptional activity by approximately 30~50% up to 8 
days culture. IC-2, HC-2 and PN3-13 were an inducer of hepatic dif-
ferentiation of BM-MSCs by RT-PCR. Immunofluorescence analysis 
demonstrated that these cells were positive for albumin and C/
EBPα . Hepatocyte-like cells derived from BM-MSCs which were 
treated with 40 μM of IC-2 showed glycogen production and urea 
production. The transplanted cell sheet made by incubation on the 
temperature-sensitive sheet with IC-2 reduced liver injury. [Conclu-
sion] Our results indicated that downregulation of Wnt/β-catenin 
signal with small molecules efficiently induced hepatic differentia-
tion of freshly isolated MSCs, and the cell sheet made by incubation 
with these compounds was effective for acute liver injury in mice. 
These data suggest that cell sheet technology combined with these 
molecules is a promising tool for regenerative medicine in hepatol-
ogy field.

Poster Board Number: F-2156

STEM CELL CHARACTERISTICS OF HUMAN MSCS 
IN DIFFERENT PASSAGES
Song, Dandan1, Ohtaki, Hirokazu1, Tsumuraya, Tomomi1, Nakano, 
Hiroyasu1, Hiraizumi, Yutaka2, Inoue, Tomio3, Shioda, Seiji1

1Department of Anatomy, Showa University, School of Medicine, Tokyo, Japan, 
2Department of Orthopedic Surgery, Showa University School of Medicine, 
Tokyo, Japan, 3Department of Oral Physiology, Showa University School of 
Dentistry, Tokyo, Japan

hMSCs (human mesenchymal stem cells/ human marrow stromal 
cells) are heterogeneous subsets of stromal stem cells that could 
be easily obtained from human bone marrow. The hMSCs are ready 
to proliferate into large amount in culture, and they have been 
studied not only in the laboratory-based studies, but also in clinical 
trials. However, the hMSCs may undergo senescence during long 
time in vitro culture. Here, we compared stem cell properties and 
anti-inflammatory properties of hMSCs on different passages to 
demonstrate the relationship between senescence and function 
of hMSCs. The different passages of hMSCs (P3, P7 and P10) were 
prepared by repeat culture-harvesting and were kept in liquid-ni-
trogen until use. After recovery of hMSCs, the cells were examined 
colony forming unit (Crystal Violet staining after 14 days culture 
in 20% CCM) and multiple differentiation ability into osteoblasts 
(Alizarin Red S staining), adipocytes (Oil Red O staining) and chon-
drocytes (Toluidine Blue staining) after 21 days culture in individual 

differentiation inducing medium to demonstrate the stem cell 
properties. Moreover, the cells were compared epitope of cell 
surface antigens (CD105, CD90, CD29, CD34, CD271 and CD117) 
expression by Flow cytometry. To compare anti-inflammatory 
property, the hMSCs were mixed-cultured with a mouse microglial 
cell line BV-2 and then exposed to 10 ng/mL interferon γ (IFNγ) for 
inflammatory activation of BV-2. After 48 hours incubation, the 
nitric oxide metabolite (NOx) production in media was assessed by 
Griess assay. P3 hMSCs were found to differentiate clearly into adi-
pocytes, osteoblasts, and chondrocytes determined by histological 
staining after 21 days culture in individual differentiation medium. 
To compare with P3 hMSCs, P7 hMSCs showed a decrease of 
adipocytes differentiation but increased osteoblasts differentiation. 
The chondrocytes differentiation ability and colony number did not 
change obviously. Both P3 hMSCs and P7 hMSCs formed about 20 
colonies from 100 single cells after 14 days culture. However, P10 
hMSCs decreased all the osteoblasts, adipocytes and chondrocytes 
differentiation ability and colony forming property. The cell surface 
antigens expression was not significantly changed in each passage 
of hMSCs. Therefore, it is suggested that the individual aspect of 
stem cell characteristics of hMSCs lose with passage number but 
show different pattern of variation. As observed in the mix-culture 
study, BV-2 cells control group (without hMSCs) showed 77.1 
μmol/L NOx production 48 hours after stimulation with INFγ. P3 
hMSCs mix-cultured with BV-2 reduced the NOx production by 
53.9% (35.6 μmol/L). These may suggest that P3 hMSCs have an 
anti-inflammation activity. However, either P7 hMSCs or P10 hMSCs 
showed lower anti-inflammation activity than P3 hMSCs when 
mix-cultured with BV-2 cells which reduced the NOx production by 
32.6% (52.0 μmol/L) and 41.5% (45.1 μmol/L) respectively. Although 
it is reported that the stem cell properties of hMSCs are decreased 
by senescence, we demonstrated the decrease of anti-inflammato-
ry property in hMSCs along with senescence. Moreover, we found 
that adipocytes differentiation ability and immunosuppressive 
property of hMSCs showed a similar pattern of decline accompa-
nied with senescence.

Poster Board Number: F-2157

HUMAN CRANIAL BONE DERIVED STEM 
CELLS HAVE THE REMARKABLE CAPACITY TO 
DIFFERENTIATE INTO NEURAL LINEAGES
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Yamaguchi, Satoshi1, Uwatoko, Hiroyuki3, Matsumoto, Masaya3, 
Kawahara, Yumi3, Sugiyama, Kazuhiko1, Yuge, Louis3, Kurisu, Kaoru1

1Department of Neurosurgery, Graduate School of Biomedical Sciences, 
Hiroshima University, Hiroshima, Japan, 23. Department of Neurosurgery, 
Hiroshima Prefectural Hospital, Hiroshima Prefectural Hospital, Hiroshima, 
Japan, 3Division of Bio-Environmental Adaptation Sciences, Graduate School of 
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Recently, regenerative medicine has gained significant attention 
for the treatment of central nervous system diseases. In the last 
decade, a variety of cell types, including human neural stem cells, 
embryonic stem cell derivatives, and adult bone marrow stromal 
cells have been investigated the therapeutic benefits for particular 
neurological disorders. Bone marrow stromal cells (BMSCs) have 
suggested having the capacity to differentiate into neural lineages 
and to be clinically attractive because autologous transplantation 
can be performed in humans. Although most studies with BMSCs 
have used those originated from iliac bone, a few papers have dealt 
with the BMSCs originated from different tissues like tooth-derived 
stem cells or adipose-derived stem cells, and demonstrated their 
unique cellular characteristics for the neuro-regenerative activities. 
Human cranial bones are thought to originate from the cranial neu-
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ral crest that plays important role for constructing central nervous 
systems in the embryo. No previous paper is reported specifically 
on the isolation of human cranial bone derived stem cells (HCSCs) 
and these cellular activities for neural differentiation. Here, we have 
investigated HCSCs capacities of neural differentiation compar-
ing with human iliac BMSCs (iBMSCs). Bone marrow samples were 
obtained from the volunteer’s fronto-temporal cranial bone wastes 
in neurosurgical procedure after informed consent according to 
the hospital’s guidelines. The bone marrow samples harvested 
culture dishes and the medium was exchanged to eliminate float-
ing bone powder and non-adherent cells. Cells were exchanged 
fresh medium in twice a week and incubated until 90% confluence. 
The cells adhered to the bottom of the culture dish were used as 
HCSCs. Flow cytometry analysis showed that HCSCs expressed a 
set of mesenchymal stem cell markers. Subsequently, the cells were 
induced to differentiate into neural cells with neurotropic factors. 
RT-PCR, Western blot, and immnocytochemical staining demon-
strated that neural differentiation from HCSCs expressed marker for 
neural cells remarkably stronger than that from iBMSCs. This is the 
first demonstration of in vitro successfully isolation of HCSCs. HCSCs 
has stronger potency to differentiate into neural cells than iBMSCs, 
and would be a novel alternative source of autologous adult stem 
cells to treat neurological disorders.

Poster Board Number: F-2158

HUMAN EMBRYONIC AND FETAL MESENCHYMAL 
PROGENITORS DIFFERENTIATE EFFICIENTLY TO 
SKELETAL MUSCLE AND ENGRAFT In vIvo
Ting, Chiao-Hsuan1, Ho, Pai-Jiun2, Yen, B. Linju2

1Graduate Institute of Life Sciences National Defense Medical Center, Taipei, 
Taiwan, 2Regenerative Medicine Research Group, Institute of Cellular and 
System Medicine, National Health Research Institutes, Zhunan, Taiwan

The human body has over 600 skeletal muscles (SkM), collectively 
accounting for approximately 40% of body weight. This important 
tissue undergoes a progressive decline in mass and function with 
aging. While quiescent SkM progenitor cells-the satellite cell-exist in 
the adult organism, its numbers and regenerative capacity does not 
appear to be sufficient to compensate for muscle loss due to injury 
and/or aging. Mesenchymal stem cells (MSC) are adult stem cells 
that have the potential to differentiate into multiple mesodermal 
lineages. While adult bone marrow (BM) is the best-studied source 
of MSCs and has been shown to be capable of SkM differentiation, 
aging also decreases MSC numbers and can affect differentiation 
capacity adversely. Moreover, invasive procedures are required to 
obtain these MSCs, further limiting applicability. We have isolated 
and characterized several fetal- and developmentally early-stage 
MSCs from the placenta, bone, and embryonic stem cells (ESCs). 
These human developmentally early-stage mesenchymal progeni-
tor cells (hDE-MPCs) are easily accessible, and have been shown to 
possess similar differentiation capacity as BM MSCs while harboring 
higher proliferative indices. Thus, we hypothesized that hDE-MPCs 
can efficiently differentiate into the SkM lineage and engraft in 
vivo, using a mouse model of SkM injury. Using MSCs from the 
term placenta, fetal bone, and human ESCs, we found that all three 
hDE-MPCs have the potential to undergo SkM differentiation. 
Under standard muscle-inducing conditions, we found hDE-MPCs 
differentiating towards a SkM lineage, rather than cardiomyocytic 
or smooth muscle lineage, as evidenced by increased expression of 
SkM-associated markers including MyoD and α-actinin at the gene 
and protein level, respectively, and in vitro formation of myotubes. 
Moreover, in vivo experiment demonstrated that only SkM-differen-
tiated hDE-MPCs can be incorporated into host SkM efficiently after 
injury. In contrast, adult BM MSCs did not express SkM-associated 

genes under similar in vitro conditions, nor showed in vivo engraft-
ment. We then further investigated which factors would account 
for these differences in SkM differentiation potential between hDE-
MPCs and BM MSCs. We found that hDE-MPCs expressed higher 
levels of serum response factor (SRF) than BM MSCs, which is a tran-
scription factor responsible for SkM lineage commitment and has 
been shown to decline with aging. Knockdown of SRF in hDE-MPCs 
resulted in decreased MyoD and myosin expression, its down-
stream gene. We speculate, therefore, that the discrepant capacity 
of various MSCs to differentiate in vitro and engraft in vivo into 
SkM may be due to SRF expression levels related to the different 
developmental ages of the progenitors. Our results demonstrate 
that hDE-MPCs can be good candidates for SkM regeneration, and 
further opens up the use of fetal- and developmentally early-stage 
tissue as possible sources for cell therapy.

Poster Board Number: F-2159

EVALUATION OF TRANSCRIPTION FACTORS 
AND CHROMATIN REMODELING COMPLEX 
RESPONSIBLE FOR CONTRACTION IN 
CARDIOMYOCYTES DERIVED FROM HUMAN BONE 
MARROW MESENCHYMAL STEM CELLS
Mohanty, Sujata1, Bose, Sushmita1, Bhargava, Balram2, Airan, 
Balram3
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Human Mesenchymal stem cells (hMSC) are multipotent stem cells 
and can be isolated from different sources like dental pulp, umbili-
cal cord (UC), bone marrow (BM), adipose tissue etc. Amongst adult 
stem cells, BM- MSC is considered as one of the best candidates for 
regeneration of cells because of their properties like easy isolation, 
robust expansion, immunological naivety and absence of ethical 
concern. These can be differentiated into osteoblasts, adipocytes, 
chondrocytes, cardiomyocytes etc. The present study aimed at 
cardiomyogenic differentiation of hBM-MSC and its evaluation in 
terms of expression of transcription factors (TF) and chromatin 
remodeling complex, minimally required for beating. This study 
was initiated after IEC (Institute Ethics Committee) & Stem cell Eth-
ics Committee clearance and samples were collected after proper 
informed consent from patients. MSC were isolated from BM on the 
basis of plastic adherence property and 3rd passage cells were used 
for differentiation after their characterization by surface markers 
(CD105, CD29, CD90, CD73 and HLA I & II, CD34/45) studies using 
Flow cytometry. hBM-MSC were seeded on to 35-mm culture dish 
at the density of 0.05x106 million cells/ml and were maintained at 
37ºC/ 5% CO2. At 50-60% confluency cells were induced with 6 uM 
of 5-AZA for 24 hours and later expanded in LG-DMEM supple-
mented with 10% FBS following regular media change for next 
30-days. Post differentiation cells were characterized for cardiac 
specific markers Myosin Light Chain-2v, Myosin Light Chain-2a and 
cardiac Troponin I by RT-PCR and Immunofluorescence (n=5). Dif-
ferentiated hMSC were able to demonstrate all major characteris-
tics of cardiac cells except contraction. Therefore, we evaluated the 
comparative level of TFs, GATA4, Tbx5, Nkx2-5 and chromatin bind-
ing complex (Baf60c) in hBM-MSC derived cardiomyocytes (n=5) 
& compared it with human cardiac biopsy (n=2) taken as positive 
control (Tetralogy of Fallot). These TFs were evaluated by RT-PCR 
and further by quantitative PCR (qPCR). (qPCR) data revealed that 
the TFs are expressed at significantly lower levels when compared 
to adult beating cardiomyocytes. Of the four TFs studied, the 
expression of NKX 2-5 was observed to be the lowest in human BM 
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MSC differentiated cardiomyocytes by 210 folds. Similarly, GATA4 
and TBX5 were also expressed at a lower level but to a lesser extent 
i.e. by 13.4 and 7.5 folds respectively. BAF60C, a cardiac specific BAF 
complex subunit was also observed to be expressed at a lower level 
by 6.35 folds as compared to the beating adult cardiomyocytes. The 
decreased expression of BAF60C may affect the binding frequency 
of GATA4 to the promoter of cardiac actin and myosin light chain. 
Along with GATA4, decreased expression of NKX 2-5 may affect 
the expression of Myosin heavy chain and Troponin apart from 
others. This may finally lead to suboptimal level of expression of 
these genes and subsequent proteins. This might in-turn further 
effect the complete formation of the protein complex required 
for contraction. TBX5 which was again expressed at lower level, 
is considered to be responsible for the expression of HCN, which 
is a potassium channel playing a major role in the contraction of 
cardiomyocytes. Thus, this study brings forward one of the very 
important aspect in the differentiation of adult MSC i.e molecular 
aspect of contraction and indicates a need for improvisation of the 
current protocols for cardiac differentiation of BM-MSC.

Poster Board Number: F-2160

TRANSCRIPTION FACTOR NETWORK OF EARLY 
DIFFERENTIATING HUMAN MESENCHYMAL 
STROMAL CELLS
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Aging of the human skeleton is characterized by a decrease in 
bone mass due to increased bone resorption by osteoclasts and 
uncoupled bone formation by osteoblasts. These changes are more 
pronounced in postmenopausal women that are more susceptible 
to develop osteoporosis. A striking phenomenon is the increase of 
bone marrow adipocytes upon aging and in patients with osteopo-
rosis. As osteoblasts and adipocytes share a common precursor in 
the bone marrow (Mesenchymal Stromal Cells, MSCs), we wanted 
to understand the early regulatory events that occur upon differen-
tiation of human MSCs. Identification of early transcription factors 
and the regulation of target genes could further expand our knowl-
edge of lineage decision and commitment of hMSCs and whether 
the increased number of bone marrow adipocytes can be reduced 
by interfering with early lineage specific regulators. To address this 
question, we have differentiated hMSCs into osteoblasts and adipo-
cytes, isolated RNA and analyzed the transcriptome in a high tem-
poral resolution using Illumina microarrays. Our analyses illustrate 
that gene expression changes were very dynamic upon differentia-
tion of hMSCs into adipocytes or osteoblast. Furthermore, we show 
that lineage specific changes occur as fast as 30 minutes after start 
of differentiation, and reach a stable gene expression state within 
2-3 days of osteogenic differentiation that lasts until the onset of 
mineralization 2 weeks after. Analyses of functional categories 
showed that gene ontology terms such as tanscription regulation, 
transcription factor activity and DNA-binding were significantly 
enriched 3 hrs after initiation of differentiation. In addition, 70% of 
all TFs that were differentially regulated between osteoblasts and 
adipocytes in the first 4 days were already significantly regulated 
within the first day. Using TransFac (Biobase), we found over 100 dif-
ferent transcription factor binding sites (TFBS) that were enriched 
in the genes that were differential expressed of both differentiating 
osteoblasts and adipocytes. The combination of TFBS analyses and 
differentially expressed TFs enabled us to generate a transcription 
factor network of early osteogenic and adipogenic differentiat-
ing human mesenchymal stromal cells. Taken together, we have 

identified transcription factors that were activated/repressed upon 
differentiation of bone marrow derived mesenchymal stromal 
cells and can be key regulators for lineage decision. More in depth 
analyses to identify early regulatory mechanisms are ongoing and 
will increase our understanding of lineage decision/commitment 
of hMSC.

Poster Board Number: F-2161

ISOLATION AND CHARACTERIZATION OF 
ADIPOGENIC PROGENITOR SUBPOPULATION 
FROM MOUSE BONE MARROW
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Bone marrow adipogenic progenitors (BMAP) have long been con-
sidered as a potential cell source for adipose tissue engineering; re-
cently, they have also been reported to actively participate in bone 
marrow haematopoiesis regulation and the development of osteo-
porosis. Thus, there is an increasing need to isolate a pure BMAP 
population for both clinical and basic scientific research. However, 
currently there is no reported efficient method or specific surface 
marker for BMAP isolation. In this study, we successfully applied a 
novel protocol that involves silca microsphere incubation during 
bone marrow mesenchymal stem cell (BMSC) purification to isolate 
a pure BMAP subpopulation from mouse bone marrow. The se-
lected BMAP cells showed homogenous fibroblast-like morphology 
and exhibited particularly high adipogenic ability, low osteogenic 
ability and nearly no chrodrogenic ability in vitro. During adipo-
cyte differentiation, most cells (>95%) turned into preadipocyte-
like morphology containing obvious lipid droplets within 2 days 
and rapidly accumulated large lipid droplets within 1 week. After 
4-day adipogenic induction, differentiated cells highly expressed 
adipogenesis related genes (PPAR-y, AP-2, CEB/P, Adiponectin, 
Glut-4) and can be strongly stained by Oil Red O and adipocyte 
specific marker-Perilipin. When compared with unselected BMSC 
after 1-week adipogenic differentiation, BMAP cells exhibited much 
higher adipogenesis genes expression level and Oil Red O stain ex-
tract absorbance, indicating that they possess significantly stronger 
adipogenic ability than the unselected population. Flow cytometry 
analysis revealed that both selected and unselected BMSC popula-
tions were lin- and CD34- after purification. The unselected BMSC 
population mainly expressed Sca-1+CD90+CD105+CD73- pheno-
type, while the selected BMAP subpopulation mainly expressed 
Sca-1+CD90-CD105+CD73- phenotype. Notably, after long-term 
in vitro culture (after P12), BMAP cells would gradually lose their 
high adipogenic ability and their surface markers expression also 
progressively switched from Sca-1+CD90-CD105+CD73- to Sca-
1-CD90-CD105-CD73+. We found that the reduced adipogenic 
ability (Oil red O extract absorbance) was tightly correlated with the 
decreased CD105 expression (R=0.92) and to a less extent with the 
Sca-1 expression (R=0.76). Moreover, sorting of CD105+ cells from 
the low adipogenic BMAP cells in later passage (P14) retrieved the 
high adipogenic cells with similar morphology and marker expres-
sion as early passage BMAP cells. These data strongly support the 
expression of CD90-CD105+CD73- should be the marker combi-
nation to identify BMAP subpopulation. In conclusion, our study 
demonstrates BMAP subpopulation can be effectively isolated by a 
BMSC purification protocol involving silica microsphere incubation. 
These selected cells exhibit much higher adipogenic ability than 
the unsorted BMSC and express a specific panel of surface markers. 
Importantly, sorting of CD105+ cells from later passage cells may 
restore their high adipogenic ability. More experiments will be 
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performed to evaluate the in vivo adipose tissue formation ability of 
this subpopulation and test whether this technique can be applied 
for adipogenic progenitor isolation from human tissues.

Poster Board Number: F-2162

HUMAN AMNIOTIC FLUID STEM CELL ISOLATION 
AND DIFFERENTIATION INTO OOCYTE-LIKE CELLS
Xiaoli, Yu, Huayan, Wang
College of Veterinary Medicine, Northwest A&F University, Shaanxi, China

Stem cells isolated from human amniotic fluid show the extensive 
self-renewal ability and grow in highly viable long-term cultures, 
and these cells are able to differentiate spontaneously into deriva-
tives of all three embryonic germ layers. Previous reports have 
proved that embryonic stem cells and adult pancreatic stem cells 
can differentiate into cells resembling germ cells and oocytes. 
Here, we showed that human amniotic fluid stem (hAFS) cells that 
were isolated from human amniotic fluid at the 2nd trimester of 
gestation had the ability to differentiate into oocyte-like cells. The 
specific cell surface antigens of hAFS cell were characterized by 
immunocytochemistry, RT-PCR and flow cytometry. One hAFS cell 
line that has been long-time cultured in vitro up to 50 passages 
was used for the differentiation. In order to initiate the differentia-
tion toward oocyte-like cells, hAFS cells (at 10th passage) were 
induced in the conditional medium supplemented with porcine 
ovary extracts. During the induction of hAFS cells, gene expression 
pattern of several ES markers such as Oct4, MBP-15, stem cell factor 
(CD117) and Stella were detected. For over 10-day induction, the 
expressions of Oct4, BMP15, CD117 and Stella were significantly 
increased. After two-three weeks induction, oocyte markers such as 
ZP1, ZP2 and ZP3, and the meiosis marker, synaptonemal complex 
protein 3 (SCP3), could be detected by both RT-PCR and immuno-
cytochemistry assay. We also observed the morphology changes of 
hAFS cells from the fibroblastoid shape to oocyte-like shape after 
14 days differentiation. Those oocyte-like cells surrounding with 
zona pellucida-like membrane were detached from the cell surface 
and floated on the medium surface when continue to culture the 
induced cells for 21 days. RT-PCR assay showed that these oocyte-
like cells expressed the FSH receptor (FSHR) and the post-meiotic 
stage marker VASA which were not identified in uninduced cells. 
In summary, the morphology change and biological determina-
tion indicate that under our conditional culture condition the hAFS 
cell can differentiate into oocyte-like cells. The biological function 
of induced oocyte-like cells is under the investigation. Keywords: 
human, amniotic fluid stem cell, oocyte, conditional medium, dif-
ferentiation
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Background: Mesenchymal stem cells (MSCs) are an interesting 
nonhematopoietic stem cells population with potential applica-
tions in regenerative medicine, and more recently for their ability to 
regulate immune responses. It has been demonstrated that MSCs 
are able to suppress T lymphocytes activation through several 
mechanisms including their ability to generated FoxP3+ regulatory 
T-cells in vitro and in vivo. However, the effect of MSCs on T cell and 

on mature proinflammatory Th1 and Th17 cells still remains unclear. 
Objective: The aim of this study was to determine whether MSCs 
were able to generate CD4+CD25+Foxp3+ regulatory T-cells during 
the differentiation process and in mature Th1 and Th17 cells. Meth-
ods: Mesenchymal stem cells were obtained from mice bone mar-
row and characterized according to their surface antigens expres-
sion and by their multilineage differentiation potential. CD4+ T cells 
were obtained from mice spleen and induced to differentiate into 
Th1 or Th17 cells. At D0, D2 and D4 of the differentiation process T 
cells were activated with anti-CD3/CD28 beads and cultured with 
MSCs. After 6 days of coculture, the expression of CD25 and the 
transcription factor Foxp3 were measured by flow cytometry. For 
the functional assays, the “Tregs” subpopulation generated in the 
presence of MSCs were cocultured with CD4+ T cells labeled with 
CFSE in the presence of concanavalin A. After 48 hours, proliferation 
was measured by flow cytometry. Results: We demostrated that 
MSCs were able to generated CD4+CD25+Foxp3+ T-regulatory cells 
during the differentiation of Th1 and Th17 cells (Th1:1,25% to 25% 
and Th17 2% to a 20%; p<0,05)s while no effect was observed on 
mature Th1 and Th17 cells. We also demonstrated that this popula-
tion had functional effect and were able to suppress the activa-
tion of T-cells (45% to a 21%, p<0,05). Conclusion: All these results 
showed that MSCs are a potent immunosuppressive tool that can 
be propose for the treatment of autoimmune diseases. However, 
still more data are need to determined which type of diseases are 
able to be controlled by MSCs and the precise moment when they 
must be applied, thus it remains as area of intense investigation.

Poster Board Number: F-2164

TRANSPLANTATION OF ADIPOSE TISSUE DERIVED 
STEM CELLS AND PLATELET RICH PLASMA FOR 
OSTEOARTHRITIS: AN ASSESSMENT FOR SAFETY 
AND EFFICACY IN MOUSE MODEL
Pham, Phuc V .1, Bui, Khanh HT2, Ngo, Dat Q.2, Phan, Ngoc K.1
1Stem Cell Research and Application, Univ of Science, VNU-HCM, Ho Chi Minh, 
Viet Nam, 2Univ of Medicine and Pharmacy, HCMC, Ho Chi Minh, Viet Nam

Adipose tissue derived stem cells (ADSCs) combined with platelet 
rich plasma (PRP) commonly used in preclinical and clinical osteo-
arthritis treatment. However, this therapy has not been carefully 
evaluated the safety and efficacy. This research aims to assess the 
safety and efficacy of ADSCs combined with PRP transplantation. 
Ten samples of ADSCs and PRPs from donors were used in vitro and 
in vivo. About safety, we evaluate the expression of some genes 
related to tumor formation such as Oct-4, Nanog, SSEA3, SSEA4, 
alkaline phosphatase by RT-PCR, flow cytometry and cytochem-
istry stain of ADSCs and tumor formation when injected in NOD/
SCID mice. About efficacy, ADSCs were checked the chondrocyte 
differentiating potential in vitro when cultured in specific medium 
and in vivo when injected with PRP into murine joint that caused 
joint failure. The results showed that ADSCs are negative with Oct-
4, Nanog, SSEA3, SSEA4, alkaline phosphatase as well as can not 
cause tumors in mice. ADSCs can differentiate into chondrocytes 
in vitro as well as in vivo. ADSCs combined with PRP can improved 
the joint regeneration in mice. These results proved that ADSCs 
combined with PRP transplantation is safe and effective therapy for 
osteoarthritis treatment.
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ELECTRICAL STIMULATION ENHANCED 
NEUROGENIN 2 EXPRESSION OF MOUSE BONE 
MARROW STROMAL CELLS AND INTENSIFIED THE 
EFFECT OF CELL TRANSPLANTATION INTO BRAIN 
INJURY
Matsumoto, Masaya1, Imura, Takeshi1, Sun, Ya-Nan1, Fukazawa, 
Takahiro1, Morikawa, Kumi1, Uwatoko, Hiroyuki1, Nakata, Kyosuke1, 
Khalesi, Elham1, Kawahara, Yumi2, Yuge, Louis1

1Graduate School of Health Sciences, Hiroshima University, Hiroshima, Japan, 
2Space Bio-Laboratories Co.,Ltd., Hiroshima, Japan

Bone marrow stromal cells (BMSCs) have gained significant atten-
tion for the cell therapy of central nervous system disease. Even 
now, demonstrated BMSCs transplantation results were poor in 
neural defect area. Recently, using gene transfection method medi-
ated more capability of transplantation cells. However, this method 
occurred canceration or immune rejection. Then, it required induce 
cell differentiation from BMSCs to the neural cells more effectively 
and safely for cell therapy. On the other hand, a variety of cellular 
responses to an electrical stimulation have been reported. It was 
reported cell differentiation of PC12 cells was electrically induced 
to extend processes. However, there are few studies using BM-
SCs exposed electrical stimulation study. Electrical stimulation 
method can reduce gene transfection during neural differentia-
tion. Therefore, we inducted mouse BMSCs (mBMSCs) to neural 
cells using electrical stimulation and transplanted the cells into 
traumatic brain injury (TBI) model mice. We investigated the effect 
of electrical stimulation on their differentiation and evaluated 
functional recovery and histological changes after transplantation. 
mBMSCs were harvested from adult mice and seeded in prolifera-
tion medium. After the cells reached 70% confluent, they were 
inducted to differentiate into neural cells and electrically stimu-
lated (Group ND+E). As control group: cells were induced to neural 
differentiate without stimulation (Group ND). 7 and 14 days after 
neural induction, cells were analyzed or transplanted in TBI mice. 
Cells were intravenously transplanted into them 7 days after injury. 
Mice brains were removed after 3 weeks of transplantation and 
examined. In Group ND+E, early neural gene and protein (nestin, 
Pax6) expressed higher than ND at day 7. At day 14, mature neural 
markers expressed higher in Group ND+E. These results suggested 
that electrical stimulation could induce BMSCs into neural stem like 
cells. Furthermore, strong activation of p38 MAPK was examined 
in Group ND+E. It is well known that p38 MAPK contribute to cell 
differentiation. Motor function significantly improved in the 7 days 
induction cells of Group ND+E transplanted mice. Group ND+E cells 
survived in mice brain after transplantation, and showed high ex-
pressions of neural marker. In contrast, there were a few astrocytic 
marker positive cells. Motor function recovery of 14 days induction 
cells of Group ND and Group ND+E transplanted mice was poorly. 
We showed that the electrical stimulated cells have good potential 
to contribute to recovery from traumatic brain injury. Moreover, 
Group ND+E cells expressed neurogenin 2 higher than Group ND 
at day 7. Neurogenin 2 is involved in neural differentiation and 
inhibits astrocytic differentiation during cell growth. Present study 
showed the potential of electrical stimulation to differentiate mBM-
SCs into neural cells. This stimulation method can reduce the risk of 
canceration by using gene transfection. This study may contribute 
to using BMSCs instead of ES cells or iPS cells for CNS disease. 

Poster Board Number: F-2166

RODENT DENTAL MESENCHYMAL STEM CELL 
HOMING IN TISSUE REPAIR
Pang, Yvonne W .Y .1, Mantesso, Andrea2, Wall, Ivan B.1, Mason, 
Chris1, Sharpe, Paul T.3
1Advanced Centre for Biochemical Engineering, University College London, 
London, United Kingdom, 2Oral Pathology, University of São Paulo, São Paulo, 
Brazil, 3Craniofacial Development, King’s College London, London, United 
Kingdom

Mesenchymal stem cells (MSCs) from tooth pulp share many 
properties with MSCs from other tissues including bone marrow. 
The ease with which they can be isolated makes them an attrac-
tive potential source for therapeutic applications. Rodent incisors 
grow continuously and we have recently shown that in response 
to tooth damage in vivo, mesenchymal cells (transit amplifying 
cells) from the cervical end of the incisor are stimulated to migrate 
towards the site of damage and differentiate into specialised cells 
to facilitate repair. In order to investigate this cell homing we have 
studied the migration of these cells in vitro. Cells were isolated from 
incisor pulp and grown in alphaMEM medium. Growth curves and 
differentiation experiments using pulp cells from the cervical end 
(MSC area) and from the molar and incisor body regions (non-MSC 
area) were performed, and their migration properties were com-
pared using scratch wound healing and transwell migration assays. 
Our results demonstrate that cells isolated from the mesenchyme 
close to the cervical loop region are distinctly different from those 
isolated from bone marrow or molar dental pulp. These differences 
are evident in terms of size, morphology and proliferation capac-
ity. Cells from the incisor cervical area exhibit migratory behaviour 
in both the scratch and transwell assays. Directed cell migration 
towards tooth dentine was evident in vitro. Addition of putative 
migration stimulatory and inhibitory factors in these assays is being 
used to identify candidate molecules that are released from the 
damage site.

Poster Board Number: F-2167

BONE MARROW DERIVED MESENCHYMAL 
STEM CELLS DIFFERENTIATE TO HEPATIC 
MYOFIBROBLASTS BY TRANSFORMING GROWTH 
FACTOR BETA 1 VIA SPHINGOSINE KINASE, 
SPHINGOSINE 1 PHOSPHATE AND S1P RECEPTORS 
AXIS
Li, Liying
Department of Cell Biology, Capital Medical University, Beijing, China

Sphingosine kinase (SphK) is involved in numerous biological 
processes such as cell growth, proliferation and differentiation. 
However, whether it participates in differentiation of bone marrow-
derived mesenchymal stem cells (BMSCs) to myofibroblasts is 
presently unknown. Here, in carbon tetrachloride-treated mice, 
we found SphK1 was expressed in BMSCs in the damaged liver. 
Furthermore, mRNA expression of SphK1 and transforming growth 
factor-beta 1 (TGF-beta 1) was significantly increased after liver 
injury, with a positive correlation between them. Administration 
of SphK inhibitor, SKI, significantly blocked BMSCs differentia-
tion to myofibroblasts during liver injury, as the proportion of 
BMSC-derived myofibroblasts decreased markedly compared 
with that without SKI treatment, and attenuated the extent of 
liver fibrosis. Using primary mouse BMSCs, we demonstrated that 
TGF-beta 1 induced BMSCs differentiation to myofibroblasts, which 
was accompanied with up-regulation of SphK1 and modulation 
of sphingosine 1-phosphate (S1P) receptor (S1PR) expression. 
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Notably, pharmacological or siRNA-mediated inhibition of SphK1 
abrogated the prodifferentiating effect of TGF-beta 1. Moreover, 
by using S1PR subtype-specific antagonists or specific siRNAs, we 
found the prodifferentiating effect of TGF-beta 1 was mediated by 
S1PR1 and S1PR3. These data suggest that SphK1 activation by TGF-
beta 1 leads to differentiation of BMSCs to myofibroblasts mediated 
by up-regulation of S1PR1 and S1PR3, providing new compelling 
information on the mechanisms by which TGF-beta 1 gives rise 
to fibrosis and opening new perspectives for its pharmacological 
treatment.

Poster Board Number: F-2168

COMPARISON OF CARTILAGE DIFFERENTIATION 
OF RAT MARROW DERIVED MSCS CO CULTURED 
WITH RAT OSTEOBLASTS AND CHONDROCYTES 
ENCAPSULATED IN ALGINATE GEL
Taghiyar, Leila, Baghaban Eslaminejad, Mohamadreza, Falahi, 
Fahimeh
Stem Cell Biology and Technology, Royan Institute, Tehran, Iran, Islamic 
Republic of

Introduction: Mesenchymal stem cells (MSCc) have been consid-
ered as surgical therapeutic cell source in order to treat full-thick-
ness articular cartilage defects. The expressions of osteogenic as 
well as collagen X genes, however, in MSC chondrogenic cultures 
are the major concern in their application. Interestingly, co-culture 
systems of marrow-derived MSCs with mature articular chondro-
cytes (ACs) would be a putative way to efficiently promote MSC 
cartilage differentiation. Furthermore in skeletal development 
osteoblasts have been known to provide morphogenic signals that 
promote cellular differentiation into cartilage lineages. The present 
investigation is an attempt to evaluate chondrogenic effects of 
mature osteoblasts (Oss) as well as articular chondrocytes (ACs) in 
co-culture systems with marrow derived MSCs toward production 
of more purified cartilage construct. Method: Osteoblasts from rat 
embryo, chondrocytes from rat knee articular cartilage and MSCs 
from rat bone marrow were isolated and culture expanded sepa-
rately into a sufficient numbers required for the following experi-
ments. About 5×106 osteoblasts as well as chondrocytes were then 
separately suspended in 1 ml alginate solution and the mixture 
was dropped in calcium chloride solution to form 2-4 mm beads. 
In parallel passage 3 rat marrow-derived MSCs were cultivated as 
monolayer in 10cm2 culture dishes. To prepare co-culture systems, 
the beads consisting of Oss and ACs encapsulated in alginate gel 
were added to the medium of rat MSCs monolayer cultures and 
incubated for a period of 60 days. Results: After 1 month, according 
to scaning electron microscopy (SEM) images, initially fibroblastic 
feature of co- cultured MSCs, morphologically changed into rather 
cuboidal cells having the figure of cells involving at active secretary 
process. Our Real-time PCR analysis, on the other hand, showed 
the expression of cartilage-specific genes including collagen II and 
aggreacan in differentiated MSCs, both in ACs and Oss co- culture 
systems, at the same ratio. Interestingly, based on our findings, 
the expression of collagen X and osteocalcin genes tended to be 
significantly down regulated at Oss co- culture system compared to 
that at ACs co-culture system. Conclusion: These studies revealed 
that Oss has prominent positive effect on differentiation potential 
of MSCs toward chondrogenic lineages at a co-culture setup. In this 
regard it appeared more superior to articular chondrocytes. These 
results are considered as forward step in therapeutic application 
of MSCs in defects occurred in articular cartilage and subchondral 
bone.

Poster Board Number: F-2169

DIFFERENT EXPRESSION PATTERN OF GROWTH 
FACTORS IN RAT FETUSES WITH SPINA BIFIDA 
APERTA AFTER In utEro MESENCHYMAL STEM 
CELL TRANSPLANTATION
Li, Hui
The Key Lab of Health Ministry for Congenital Malformation, Shengjing Hosp, 
Shenyang, China

In a previous study, we investigated prenatal treatment of spina bi-
fida with in utero stem cells transplantation in retinoic acid induced 
spina bifida rat model, our results showed MSCs survived, migrated 
and differentiated into neural lineage cells. To clarify which growth 
factor affects the survival, migration and differentiation of MSCs in 
our model, in this study, we investigated the expression of VEGF-A, 
FGF4, FGF8, EGF, KGF, IGF, TGF-a, TGF-b, PDGF in rat fetal spinal cord 
with spina bifida after in utero MSCs transplantation. We observed 
significantly increased expression of EGF and FGF8; expression of 
FGF4, PDGF and KGF were increased with relatively large internal 
bias, thus the increasement did not reach statistical significance; 
while VEGF, TGF-a, TGF-b and IGF expression were not affected. EGF 
and FGF8 have broad effect on cell proliferation, migration and 
neurogenesis, our results suggested that intrinsic EGF and FGF8 
might play important roles in MSCs survival and migration after in 
utero MSCs transplantation in rat spina bifida model.

Poster Board Number: F-2170

ISOLATION AND CHARACTERIZATION OF 
NEURONS AND MYOGENIC CELLS FROM RAT 
MOLAR PERIODONTAL LIGAMENT
Tominaga, Noriko1, Nakahara, Taka1, Ishikawa, Hiroshi2

1Department of Developmental and Regenerative Dentistry, The Nippon Dental 
University School of life Dentistly at Tokyo, Tokyo, Japan, 2Department of NDU 
Life Sciences, The Nippon Dental University School of life Dentistly at Tokyo, 
Tokyo, Japan

Introduction: The periodontal ligament (PDL) contains various cell 
populations and plays a central role in maintenance and repair/
regeneration of the periodontium, i.e. tooth supporting structures. 
Because primary cells isolated from PDL tissue are heterogeneous, 
the development of an effective isolation method for cells of inter-
est is required for application to cell-based therapy. In the present 
study, we isolated neurons and myogenic cells from primary cul-
tures of rat molar PDL tissue using filter paper for colonial cloning 
and then characterized these cells by immunocytochemical, RT-PCR 
and G-banding karyotypic analyses. Materials and Methods: Upper 
and lower molars were harvested from 6-week-old male SD rats for 
whole tooth culture. Extracted molars were placed in 60 mm dishes 
(2-3 teeth per dish) and cultured in DMEM/F12 supplemented 
with 15% FBS. Fibroblastic and epithelial cells outgrew from PDL 
tissue surrounding the tooth root and reached confluency within 
1.5 months. We found two types of cell populations that showed 
a small number of long processes or a high cytoplasm to nuclear 
ratio with some multinucleation. To isolate each cell population, a 
small piece of filter paper (4 mm2) was soaked with trypsin-EDTA/
PBS (-) and then placed onto target cells followed by incubation 
for 5 min at 37°C. Filter paper containing target cells was placed 
into a new 60 mm dish and then cultured. Cells outgrew from the 
filter paper and reached confluency within 2.5 months. Then, cells 
were subcultured at a 1:3 split ratio. We used cells at passage 4 to 
identify cell characteristics. Results: After primary cultures reached 
confluency, we found two types of cell populations. One cell popu-
lation showed a small number of long processes such as those on 
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neurons, and the other cell population was mono and multinuclear 
with a high cytoplasm to nuclear ratio. These cell types could be 
subcultured for further analyses. Immunocytochemistry indicated 
that the cells with long processes were positively stained for nestin, 
NF-150 and NSE, but were negative for CNPase and GFAP, while 
the other cell population with mononuclear cells was positive for 
Myo-D and multinuclear cells were positive for myogenin, myosin 
and α-SA. RT-PCR showed that cells with long processes expressed 
nestin, NSE and NF-150, while mono/multinuclear cells expressed 
Myo-D and myogenin. A proportion of multinuclear cells in primary 
and subsequent cultures showed spontaneous contraction. Both 
of these isolated cell populations showed a normal karyotype with 
a diploid chromosome number. Discussion: Using explant culture 
of PDL tissue derived from rat molars, we found two morphologi-
cally-defined cell populations in primary culture and individually 
collected cell types using filter paper for colonial cloning of cells for 
subculture. Based on immunocytochemistry and RT-PCR results, 
subcultured cells with long processes showed neural cell features 
without glial cell phenotypes (negative for CNPase and GFAP) and 
mono/multinuclear cells consisted of myogenic cells, such as myo-
blasts, myocytes and myotubes, including some cells that showed 
spontaneous contraction. In addition, isolated cells retained a 
normal karyotype with a diploid chromosome number. Collectively, 
these findings suggest the feasibility of obtaining neurons and 
muscle cells from PDL tissue as an alternative cell source for cell 
therapies of neural and myodegenerative diseases.

Poster Board Number: F-2171

ACCELERATION OF OSTEOGENIC 
DIFFERENTIATION OF RAT BONE MARROW 
MESENCHYMAL STEM CELLS BY CARBON 
NANOTUBE SCAFFOLDS
Mori, Hideki1, Ogura, Yuko2, Enomoto, Kenta2, Hara, Masayuki1, 
Kitamura, Shinichi2

1Department of Biological Science, Graduate School of Science, Osaka 
Prefecture University, Sakai, Japan, 2Graduate School of Life and Environmental 
Sciences, Osaka Prefecture University, Sakai, Japan

Carbon nanotubes (CNTs) have the desirable mechanical proper-
ties for bone substitution materials. To apply CNTs as the material 
for bone regeneration, we need to evaluate whether CNT scaffolds 
provide the niches suited for osteogenic differentiation to the 
residing cells or not. In this study, cover glasses densely coated with 
single-walled carbon nanotubes (SWNTs) and multi-walled carbon 
nanotubes (MWNTs) were prepared and evaluated for the osteo-
genic differentiation of rat bone marrow mesenchymal stem cells 
(rMSCs) in surface culture. CNT density on glasses was confirmed 
by the measurement of surface resistivity. Dense coating of SWNTs 
and MWNTs on cover glasses elevated the expression of runx2 
and alkaline phosphatase activity compared to poly-L-ornithine 
(PLO) coating for cell adhesion. Furthermore, the coating of SWNTs 
also enhanced the expression of osteocalcin and calcium deposi-
tion compared to other samples. Scanning electron microscopic 
analysis exhibited the needle-shaped crystals deposited on CNTs 
by mineralization of rMSCs at day 28. In the results, SWNT-coated 
glasses are superior to PLO-coated and MWNT-coated glasses in 
promoting bone mineralization.

Poster Board Number: F-2172

ISOLATION AND CHARACTERIZATION OF FELINE 
ADIPOSE DERIVED MESENCHYMAL STEM CELLS
Santos, Juliana P .1, Pignatari, Graciela C.1, Nascimento, Nanci2, 
Braga, Patricia C.1, Miglino, Maria Angelica1

1Surgery, University of São Paulo, Sao Paulo, Brazil, 2Center for Laboratory 
Animals, Nuclear and Energy Research Institute, Sao Paulo, Brazil

Adult stem cells have been used for treating several patholo-
gies. Adipose tissue is an attractive source of mesenchymal stem 
cells because of its abundance and easy accessibility. In addition, 
adipose-derived-mesenchymal stem cells from humans, dogs and 
mice have been shown to possess the capacity to differentiate into 
several lineages. The main goal of our research was to establish and 
characterize feline adipose-derived-mesenchymal stem cells (fA-
MSC). We isolated and expanded fA-MSC from subcutaneous adi-
pose tissue of 8 cats that had undergone elective ovariohysterec-
tomy. Stem cell isolation was performed using enzymatic digestion 
(collagenase type I)under gentle agitation at 37°C for 30 minutes. 
The digested tissues were centrifuged to obtain a pellet. The pellet 
was ressuspended in Dulbecco’s Modified Eagle Medium with 15% 
fetal bovine serum (FBS), 2mM L-glutamine, 100U/mL penicillin, 
and 100 mg/mL streptomycin. FA-MSC presented fibroblast-like 
morphology. Cells were positive for CD44; CD90, Stro-1 and Nanog 
using flow citometry analysis, and were negative for CD45 and HLA-
DR. The fA-MSC were able to show osteocytic phenotypes when ex-
posed to appropriate induction media, based on cell morphology. 
Four nude mice were taken to the tumorigenicity potential assay. 
Cells were injected intramuscular and the animals were observed 
for 3 months. After that the animals were sacrificed by under deep 
anesthesia. Histopathological examinations were performed on 
the muscle transplantation site, also in heart, lungs, liver, spleen, 
kidneys and brain. After fixation in 10% neutral-buffered formalin, 
all tissues were processed in a routine manner, embedded in paraf-
fin, sectioned, and stained with HE for light microscopic evaluation, 
and none of them showed any changes in morphology. Thus, in 
our knowledge, this is the first work with fA-MSC, which, according 
to our results, seems to represent a promising type of progenitor 
cell for autologous cellular-based therapies in veterinary medicine. 
Therefore the characterization of feline mesenchymal stem cells will 
facilitate future studies of stem cell biology and therapeutics for the 
domestic cat.

Poster Board Number: F-2173

CHARACTERIZATION AND DIFFERENTIATION OF 
MESENCHYMAL STEM CELLS ISOLATED FROM 
CANINE SYNOVIAL FLUID
Lee, Jeong-Hyeon, Jeon, Ryoung-Hoon, Lee, Won-Jae, Kim, Tae-Ho, 
Maeng, Geun-Ho, Rho, Gyu-jin, Lee, Sung-Lim
College of Veterinary Medicine, Gyeongsang National University, Jinju, Korea, 
Republic of

Aging-related articular chondrogenic diseases are higher in aged 
female and chondrocyte is a good candidate for replacement by an 
engineered tissue using mesenchymal stem cells (MSCs). Gender 
differences in MSCs suggest that the age-and gender-related 
articular chondrogenic diseases may involve in stem cell loss and 
differentiation potential. The synovial tissues are a valuable MSCs 
source for cartilage tissue engineering because these cells are easily 
obtainable by the intra-articular biopsy during diagnosis. In this 
study, we isolated and characterized the canine MSCs derived from 
synovial fluid (cSF-MSCs) of female and male donors. Synovial fluid 
was flushed with saline solution from post-puberty female and 
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male dogs, and cells were isolated and cultured in advanced-DMEM 
(A-DMEM) supplemented with 10% FBS in a humidified 5% CO2 
atmosphere at 38.5°C. The cells were evaluated for the expression 
of MSC specific markers, such as CD29, CD44 and CD90 using flow 
cytometry, and expression of the early transcriptional factors, such 
as Oct3/4, Nanog and Sox2 by RT-PCR. The cells were induced 
under conditions conductive for adipogenic, osteogenic, and 
chondrogenic lineages, then evaluated by specific staining (Oil red 
O, von Kossa, and Alcian Blue staining, respectively) and analyzed 
for lineage specific markers by RT-PCR. Female and male cSF-MSCs 
were positive for alkaline phosphatase activity and expressed MSC 
specific markers (CD29, CD44 and CD90). Early transcriptional factor 
(Oct3/4, Nanog and Sox2) were also positively detected in both 
cSF-MSCs. Further, these MSCs were observed to differentiate into 
mesenchymal lineages, such as adipocytes (Oil red O staining), 
osteocytes (von Kossa staining), and chondrocytes (Alcian Blue 
staining) by cell specific staining. Lineage-specific genes (osteocyte; 
osteonectin and Runx2, adipocytes; aP2 and PRAR-γ2, and chon-
drocytes; aggrecan and collagen type-2) were also detected in both 
cSF-MSCs. In this study, we successfully established synovial fluid 
derived MSCs from female and male dogs, and determined their 
basic biological properties and differentiation ability. These results 
suggested that synovial fluid is a valuable MSC source for cartilage 
regeneration therapy, and it is easily accessible from osteoarthritic 
knee. Further studies are being conducted to standardize the 
optimal parameters for efficient differentiation of SF-MSCs into 
chondrocytes. 

Poster Board Number: F-2174

TRANSPLANTATION OF ADIPOSE TISSUE DERIVED 
MULTI LINEAGE PROGENITOR CELLS REDUCES 
SERUM CHOLESTEROL IN HYPERLIPIDEMIC 
WATANABE RABBITS
Soeda, Mayumi1, Okura, Hanayuki1, Saga, Ayami1, Tani, Junko1, 
Yamazaki, Aya1, Hirayama, Madoka1, Konno, Koichi1, Ichinose, 
Akihiro2, Yamashita, Shizuya3, Hayakawa, Takao4, Matsuyama, 
Akifumi1

1Foundation for Biomedical Research and Innovation, Kobe, Japan, 2Kobe 
University Hospital, Kobe, Japan, 3Osaka University Graduate School of 
Medicine, Department of Cardiovascular Medicine, Osaka, Japan, 4Kinki 
University, Pharmaceutical Research and Technology Institute, Osaka, Japan

Background: Familial hypercholesterolemia (FH) is an autosomal 
co-dominant disease characterized by high concentrations of 
pro-atherogenic lipoproteins and premature atherosclerosis. We 
examined the response to in situ stem cell therapy using adipose 
tissue-derived multi-lineage progenitor stem cells (hADMPC) in 
the LDL-receptor deficient Watanabe heritable hyperlipidemic 
(WHHL) rabbit, an animal model for homozygous FH. Methods: 
WHHL rabbits received either normal control rabbit-derived, GFP-
rabbit-derived or WHHL rabbit-derived ADMPC (normal-ADMPC, 
GFP-ADMPC and diseased-ADMPC, respectively) via the portal 
vein. This was followed by 12-week immunosuppressive therapy 
to avoid allogenic rejection. In situ survival and differentiation of 
the ADMPC into hepatocytes was examined by flow cytometry 
and immunohistochemical analysis, respectively. Lipid profile was 
examined before-, and 4-, 8- and 12 weeks after transplantation. 
LDL clearance was examined at the end of the study by125I-LDL 
turnover. Results: In situ survival of GFP-ADMPC was confirmed after 
transplantation. The cells integrated into the hepatic parenchyma 
and co-expressed GFP and hepatocyte markers such as albumin, 
indicating that the cells were reprogrammed into hepatocytes-like 
cells in situ. Transplantation of normal-ADMPC but not diseased-
ADMPC resulted in a significant reduction of serum total- and 

LDL- cholesterol after transplantation. 125I-LDL turnover study 
showed significant improvement in the rate of LDL clearance in the 
WHHL rabbits with transplanted normal-ADMPC but not in those 
transplanted with diseased-ADMPC. Conclusion: Transplantation of 
ADMPC but not diseased ones corrected the metabolic defects in 
WHHL rabbits, suggesting that ADMPC transplantation is a poten-
tially useful therapy for FH.

Poster Board Number: F-2175

COMPARISON OF In vItro HEPATOGENIC 
DIFFERENTIATION POTENTIAL BETWEEN VARIOUS 
PLACENTA-DERIVED STEM CELLS AND OTHER 
ADULT STEM CELLS AS AN ALTERNATIVE SOURCE 
OF FUNCTIONAL HEPATOCYTES
Lee, Hyun-Jung1, Jung, Jieun1, Hwang, Seong-Gyu2, Kim, Gi Jin1

1Department of Biomedical Science, CHA University, Seoul, Korea, Republic 
of, 2Department of Internal Medicine, CHA Bundang Medical Center, CHA 
University, Seoul, Korea, Republic of

Mesenchymal stem cells (MSCs) are powerful sources for cell 
therapy in regenerative medicine. The capability to obtain effective 
stem cell-derived hepatocytes would improve cell therapy for liver 
diseases. Recently, various placenta-derived stem cells (PDSCs) 
depending on the localization of placenta have been suggested as 
alternative sources of stem cells are similar to bone marrow-derived 
MSC (BM-MSCs) and adipose-derived MSC (AD-MSCs). However, 
comparative studies for the potentials of the hepatogenic differen-
tiation among various MSCs largely lacking. Therefore, we investi-
gated to compare the potentials for hepatogenic differentiation of 
PDSCs with BM-MSCs, AD-MSCs, and UCB-MSCs. Several MSCs were 
isolated from human term placenta, adipose tissue, and umbilical 
cord blood and characterized isolated MSCs and BM-MSCs was 
performed by quantitative reverse transcription-PCR (RT-PCR) and 
special stains after mesodermal differentiation. The hepatogenic 
potential of PDSCs was compared with AD-MSCs, UCB-MSCs, and 
BM-MSCs using RT-PCR, PAS stain, ICG up-take assays, albumin 
expression, urea production, and cytokine assays. MSCs isolated 
from different tissues all presented similar characteristics of MSCs. 
However, the proliferative potential of PDSCs and the expression 
of hepatogenic markers in differentiated PDSCs were higher than 
other MSCs. Interestingly, the expression of hepatocyte growth 
factor (HGF) increased in PDSCs after hepatogenic differentia-
tion. Interestingly, stem cell factor (SCF) expression in chorionic 
plate-derived MSCs, one of the PDSCs, was significantly higher 
than in the other PDSCs. Taken together, the results of the present 
study suggest that MSCs isolated from various adult tissues can be 
induced to undergo hepatogenic differentiation in vitro, and that 
PDSCs may have the greatest potential for hepatogenic differentia-
tion and proliferation. Therefore, PDSCs could be used as a stem cell 
source for cell therapy in liver diseases.

Poster Board Number: F-2176

INFLUENCE OF DONOR AGE ON THE 
DIFFERENTIATION OF PORCINE MESENCHYMAL 
STEM CELLS INTO MYOGENIC CELL LINEAGES
Mohana Kumar, Basavarajappa, Lee, Yeon-Mi, Maeng, Geun-Ho, 
Kim, Tae-Ho, Patil, Rajreddy, Jeon, Byeong-Gyun, Ock, Sun-A, Lee, 
Sung-Lim, Rho, Gyu-Jin
Department of Theriogenology and Biotechnology, College of Veterinary 
Medicine, Gyeongsang National University, Jinju, Korea, Republic of

The use of porcine mesenchymal stem cells (MSCs) has become 
highly relevant in preclinical assessment of therapeutic modalities 
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for regenerative medicine and tissue engineering applications. We 
have previously shown donor age related differences in prolifera-
tion rate, colony-forming ability and osteogenic differentiation 
capacity of porcine MSCs. In this study, we compared the myogenic 
differentiation potential of MSCs derived from bone marrow extract 
of postnatal (~2 weeks old) and adult (~8 months old) domestic 
pigs. Isolated MSCs (2-5 passages) were induced into smooth 
muscle cells (SMCs), skeletal muscle cells (SkMCs) and cardiomyo-
cyte-like cells (CMCs) following the protocols described previously. 
Induced MSCs were observed for the morphological changes, and 
analyzed the expression of myocyte specific markers by reverse 
transcription-polymerase chain reaction (RT-PCR), quantitative 
PCR (qPCR), immunofluorescence staining and western blotting to 
examine the rate of differentiation at the mRNA and protein levels. 
Upon induction in each specific media, MSCs from postnatal and 
adult donors showed spindle morphology with intracellular thin 
filaments resembling SMCs, and generated myotube-like structures 
reminiscent of skeletal muscle phenotype. Similarly, morphology 
of cells after cardiomyogenic induction was changed and stick-
like cells were prominently seen along with a few cell aggregates. 
Time-course analysis on the differentiation of MSCs into muscle-
lineage cells by RT-PCR and qPCR demonstrated the detection and 
up-regulation of markers specific to SMCs: alpha-smooth muscle 
actin (α-SMA), calponin (CNN), smooth muscle 22 alpha (SM22α) 
and smooth muscle-myosin heavy chain (SM-MHC); SkMCs: MyoD, 
myogenin, desmin and actin, alpha 1, skeletal muscle (ACTA1); 
and CMCs: α-SMA, desmin, cardiac troponin T (CTT) and cardiac 
α-actin. The positive expression of these lineage specific markers 
was further revealed by immunofluorescence and western blot 
analyses. Importantly, the quantitative expression of markers at 
both the mRNA and protein levels in differentiated muscle lineage 
cells was higher in MSCs from postnatal donor than those from 
adult donor. In conclusion, the findings of this study show that 
the myogenic differentiation potential of porcine MSCs tends to 
decrease with increasing age of the donor. In this context, porcine 
MSCs of postnatal origin seem to be an ideal source to examine the 
therapeutic applications using pig as a suitable animal model. This 
work was supported by Basic Science Research Program through 
the National Research Foundation (NRF) funded by the Ministry of 
Education, Science and Technology (2010-0010528) and BioGreen 
21, Rural Development Administration (20110701-305-533-001-02-
00), Republic of Korea.

Poster Board Number: F-2178

A 3-DIMENSIONAL CULTURE SYSTEM FOR 
ENHANCED DIFFERENTIATION OF MESENCHYMAL 
STEM CELLS INTO THE CARDIAC LINEAGE
Vidyasekar, Prasanna, Shyamsunder, Pavithra, Santhakumar, 
Rajalakshmi, Verma, Rama S
Biotechnology, Indian Institute of Technology Madras, Chennai, India

Inadequacies in current treatment options for severe heart 
failure have shifted the focus on to promising alternatives such 
as cell-based therapies for the prevention or treatment of cardiac 
dysfunction. Bone marrow derived Mesenchymal Stem Cells 
(MSCs) have been shown to differentiate into cardiomyocytes in 
vitro through techniques that include co-culture and chemical 
stimulation by 5-Azacytidine. The efficiency of differentiation and 
ease in harvesting of these differentiated MSCs can be improved 
by three-dimensional (3D) culture systems as cell-cell interaction 
has been shown to be important for bone marrow stromal cells 
to differentiate into cardiomyocytes. We developed a 3D culture 
technique which forced murine bone marrow derived MSCs to 

form aggregates which were maintained in suspension cultures. 
The suspension cultures and conventional monolayer cultures 
were subjected to adipogenic (using Indomethacin, IBMX and 
dexamethasone) and osteogenic (using β-glycerophosphate, 
ascorbic acid and dexamethasone) stimuli. Adipogenic and osteo-
genic differentiation was enhanced in 3D cultures with increased 
triglyceride accumulation and mineralization respectively. This 3D 
culture based differentiation technique also generates aggregates 
that can be easily harvested following differentiation. When shifted 
to conventional monolayer culture, these 3D aggregates of MSC 
assumed the morphology typical of adherent monolayers and 
continued to differentiate much more efficiently than the standard 
monolayer culture. Cardiomyogenic differentiation in monolayer 
cultures of MSC was standardized for early passages (1-8) using 10 
µM 5-Azacytidine and assayed for cardiac specific markers using 
qPCR which indicated increased expression of GATA-4, Nkx2-5 
and Mef2c by 1.8, 3.9 and 6.1 fold respectively. The application of 
5-azacytidine as described above, in 3D cultures of murine and 
human MSCs may yield much more efficient differentiation into the 
cardiomyogenic lineage as was confirmed by the adipogenic and 
osteogenic experiments.

Poster Board Number: F-2179

APPLICATION OF IPS CELLS TO THE RESEARCH OF 
FIBRODYSPLASIA OSSIFICANS PROGRESSIVA
Matsumoto, Yoshihisa1, Ikeya, Makoto2, Hsiao, Edward3, Schlieve, 
Christopher R.3, Nasu, Akira1, Asaka, Isao2, Otsuka, Takanobu4, 
Conklin, Bruce R.5, Toguchida, Junya1

1Department of Tissue regeneration, Institute for Frontier Medical Sciences, 
Kyoto University, Kyoto, Japan, 2Department of Cell Growth and Differentiation, 
Center for iPS Cell Research and Application, Kyoto University, Kyoto, Japan, 
3Division of Endocrinology and Metabolism University of California- San 
Francisco, San Francisco, CA, USA, 4Department of Orthopaedic Surgery, 
Graduate School of Medical Sciences, Nagoya City University, Nagoya, Japan, 
5Gladstone Institute of Cardiovascular Disease, San Francisco, San Francisco, 
CA, USA

Fibrodysplasia Ossificans Progressiva (FOP) is a rare genetic disease 
characterized by progressive ectopic ossification, which severely 
inhibits patients’ ADL. The responsible gene for FOP is the ALK2 
(activin like kinase 2) gene, which is one of type I receptors for 
BMP. Mutations found in patients transform ALK2 protein into a 
constitutive active form, which transduces the BMP signal with-
out a ligand binding. This causes ectopic ossification in muscles, 
tendons, and ligaments, although precise mechanisms are not yet 
known. Harvesting target tissues from patients is strictly prohibited 
because tissue damage accelerates the ectopic ossification. This 
issue now can be overcome by using iPSCs derived from patients. 
We have established iPSCs from patients with FOP, from which 
cells in mesenchymal lineages are induced such as bone, cartilage, 
muscle, or tendon cells. We are currently analyzing the difference 
between wild type iPSCs and FOP-iPSCs during osteogenesis and 
chondrogenesis. We also try to recapitulate disease’s phenotype 
in vitro by the stimulation with factors related to tissue damage. In 
this presentation, we will report our recent data and discuss the 
possibility of drug discovery by using our system.
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EXTRACELLULAR MATRIX INDUCE THE 
ENDOTHELIAL POTENTIAL OF BONE- DERIVED 
MESENCHYMAL STEM CELLS (MSCS)
Wang, Chih-Hsiang1, Peng, Kai-Yen2, Chang, Ya-Han3, Yen, B. Linju4, 
Lai, Yiu-Kai1, Yen, Men-Lu5

11Institute of Biotechnology,, National Tsing Hua University, Hsinchu, Taiwan, 
2Department of Life Science, National Central University, Chungli, Taiwan, 
3Institute of Molecular and Cell Biology, National Tsing Hua University, Hsinchu, 
Taiwan, 4Regenerative Medicine Research Group, Institute of Cellular and 
System Medicine, National Health Research Institutes, Miaoli County, Taiwan, 
5Department of Primary Care Medicine & Department of Obstetrics/Gynecology, 
National Taiwan University, Hsinchu, Taiwan

Bone is a highly vascularized tissue and previous studies have dem-
onstrated that interactions between blood vessels and osteoblasts 
(OBs)_bone-forming cells_are critical for successful bone develop-
ment. OBs are known to play a important role in maintaining one 
of the hematopoietic niches in the bone marrow (BM) along with a 
number of other non-hematopoietic cells (NHCs), including endo-
thelial cells (ECs) and mesenchymal stem cells (MSCs)_multilineage 
adult somatic stem cells which have been isolated from the BM 
and other tissue, including bone and fat. Currently, the exact role of 
each NHC in the BM, their identity, and differentiation capacity are 
being intensely studied. Thus, we investigated the differentiation 
capacity of MSCs derived from BM and bone, including pre-OBs 
and trabecular bone-derived MSCs. We found that MSCs derived 
from bone tissue express similar surface markers as BM MSCs, and 
can also differentiate into tri-mesodermal lineages of bone, fat, and 
cartilage. However, under EC differentiation conditions, only bone-
derived MSCs (B-MSCs) can form tubular structures and uptake low-
density lipoproteins (LDL), fulfilling the functional criteria for ECs. 
When cultured in EC conditions, B-MSCs show protein expression of 
a number of EC markers, including CD31/PECAM, Flk-1, V-CAM, and 
von Willebrand Factor. Moreover, in the in vivo chick chorioallantoic 
membrane assay, these B-MSCs significantly enhance vessel forma-
tion. Mechanistically, the endothelial differentiation capacity of 
B-MSCs may be due to the activation of the endothelial transcrip-
tion factor forkhead box protein C2 (FOXC2) by the extracellular 
matrix (ECM), an important component in endothelial differentia-
tion. Increased expression of FOXC2 was found in B-MSCs but not 
BM MSCs after culturing in ECM and tube formation induction, and 
this was associated with upregulation of CD61/integrin αvβ5, a 
receptor for many ECM proteins and a critical factor in angiogen-
esis. Knockdown of FOXC2 in B-MSCs by RNA interference resulted 
in a significant decrease of CD61 expression. Taken together, our 
findings reveal the endothelial potential of B-MSCs, and suggest a 
role for the ECM in mediating B-MSC lineage commitment towards 
an endothelial phenotype.

Poster Board Number: F-2181

THE EFFECT OF DBP/PLGA SCAFFOLDS FOR 
DIFFERENTIATION AND PROLIFERATION 
OF INTERVERTEBRAL DISC DERIVED FROM 
MESENCHYMAL STEM CELLS
Kang, Su Ji, Lee, So jin, Shim, Jung Bo, Lee, Ga Young, Yoo, Hanna, 
Lee, Dong Won, Khang, Gilson
BIN Fusion Technology, Chonbuk National University, Jeonju, Korea, Republic of

Demineralized bone particle (DBP) that affects to cell prolifera-
tion and differentiation has been used as biomaterials. PLGA 
(poly(lactic-co-glycolic acid) nanofiber scaffolds accommodate 
continuous differentiation of mesenchymal stem cells (MSCs) into 

osteoblastes and chondrocytes. We fabricated MSCs seeded on 
DBP/PLGA scaffolds with various content of DBP (20, 40 and 80%) 
and pure PLGA scaffolds. MSCs seeded on DBP/PLGA scaffold into 
intervertebral discs in in vivo culture and we studied RT-PCR, MTT 
and histological assay. In this study, we confirmed that MSCs were 
differentiated into Intervertebral Discs in the DBP/PLGA scaffolds 
through the histological assay. MTT results, cell proliferation was 
good in DBP/PLGA scaffolds. The RT-PCR results showed specific 
mRNA expression. In conclusion, this study suggested that the scaf-
folds of higher contents of DBP were good results of proliferation, 
inflammation and differentiation. This research was supported by 
WCU (R31-20029), SCRC (SC4110) and MBC (0405-BO01-0204-0006)

Poster Board Number: F-2182

UNDERSTANDING THE PATHOLOGY OF THE 
ARTHROPATHY IN CHRONIC INFANTILE 
NEUROLOGICAL CUTANEOUS AND ARTICULAR 
SYNDROME BY USING IPS CELLS TECHNOLOGY
Yokoyama, Koji1, Ikeya, Makoto2, Nasu, Akira1, Tanaka, Takayuki3, 
Saito, Megumu3, Umeda, Katsutsugu3, Nishikomori, Ryuta3, 
Nakahata, Tatsutoshi3, Heike, Toshio3, Toguchida, Junya1

1Institute for Frontier Medical Sciences, Kyoto University, Kyoto Japan, Japan, 
2Department of Cell Growth and Differentiation, Center for iPS Cell Research 
and Application, Kyoto University, Kyoto Japan, Japan, 3Pediatrics, Kyoto 
University Hospital, Kyoto Japan, Japan

Patients of chronic infantile neurological cutaneous and articular 
(CINCA) syndrome demonstrate nonpruritic uriticarial rash from 
birth, central nervous system disorders including meningitis and 
deafness, and articular symptom. The syndrome is caused by het-
erozygous mutation of NLRP3 gene and gain of function mutations 
of NLRP3 causes excessive production of IL1 beta. Mutant NLRP3 
protein in macrophages causes overexpression of IL1 beta, and 
IL1-blocking agent is now in clinical use and successfully improves 
the inflammatory symptoms. Although cartilage cells express 
NLRP3 as well as macrophages, IL1-blocking agent is not effective 
for arthrophathy suggesting alternative pathological processes 
responsible for arthropahty. X-ray findings of involved long bones 
show enlargement of epi-metaphyseal portion with abnormal 
intramedurally calcification, and histological analyses demonstrate 
complete disorganization of growth plate cartilage without infiltra-
tion of inflammatory cells. These findings suggest that primary 
foci for this pathological condition are growth plate cartilage 
cells, which are, however, difficult to be obtained from patients. 
Therefore we take the approach to use induced pluripotent stem 
cells (iPSCs) derived from CINCA patients, recapitulate the pathol-
ogy in vitro, and study the mechanisms of arthropathy. We have 
established iPSCs with and without a mutant NLRP3 gene from 
CINCA patients, differentiated them into cartilaginous linage, and 
are analyzing the phenotypic and genotypic difference between 
them, which we hope leads to the understating the pathology and 
developing treatment for arthropathy.
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RECONSTITUTION OF ARTICULAR (JOINT) 
CARTILAGE DEFECTS BY AURICLE (EAR) DERIVED 
STEM/PROGENITOR CELLS
Mizuno, Mitsuru1, Kobayashi, Shinji2, Takebe, Takanori1, Suzuki, 
Hiromu1, Murata, Syunsuke1, Yabuki, Yuichiro3, Hirotomi, Kouichi3, 
Yasumura, Kazunori3, Maegawa, Jiro3, Taniguchi, Hideki1

1Department of Regenerative Medicine, Yokohama City University School 
of Medicine, Yokohama, Japan, 2Department of Plastic and Reconstructive 
Surgery, Kanagawa Children’s Medical Center, Yokohama, Japan, 3Department 
of Plastic and Reconstructive Surgery, Yokohama City University Hospital, 
Yokohama, Japan

Objective:Due to limited regenerative capacity of damaged articu-
lar cartilage, joint surface injuries regularly progress to more serious 
disorders, such as osteoarthritis. Current surgical interventions fail 
to reconstruct hyaline cartilage, therefore cartilage defects are a 
primary target for regenerative medicine. We recently identified 
a promising cartilage stem/progenitor cells (CSPCs) from human 
auricular (ear) perichondrium towards regenerative medicine 
of elastic cartilage such as auricle. However, the differentiation 
potential of CSPCs for hyaline cartilage, remains to be elucidated. 
Using canine models, we here examined whether CSPCs differenti-
ate into hyaline cartilage tissue without detectable elastic fibers, 
and to reconstruct full-thickness articular (joint) cartilage defects 
in a canine model. Methods:CSPCs were harvested from auricular 
(ear) cartilage perichondrium of TOYO beagle. To characterize 
the canine CSPCs, colony-forming assays, multiple differentiation 
assay and autologous transplantation into full-thickness cartilage 
defects were performed. The transplanted cells were assessed at 2 
months post-transplantation by the International Cartilage Repair 
Society (ICRS) histological scoring system and imunohistochemistry 
analysis. Results:Canine CSPCs possessed the highest proliferative 
capacity than auricular chondrocytes (AuCs) and articular chon-
drocytes (ArCs), CSPCs: 9.22 colonies (SD±3.15), AuCs: 3.11 colonies 
(SD±1.29), ArCs: 2.00 colonies (SD±1.97). Canine CSPCs are not able 
to differentiate into multiple lineages. Transplanted cells differenti-
ated into hyaline like cartilage forming extracellular matrix that 
displayed positive for collagen type II and negative for elastin. ICRS 
histological scoring of the reconstruction was 12 points, which was 
comparable to normal tissues. Conclusion:We showed that auricle 
(ear)-derived CSPCs are capable of differentiating into mature 
chondrocytes of hyaline cartilage without detectable elastic fibers, 
resulting in reconstruction of full-thickness articular (joint) cartilage 
defects. Utilization of CSPCs will provide a promising cell source for 
treating articular (joint) cartilage defects with minimally invasive 
approach.

Poster Board Number: F-2184

EFFECT OF UNIAXIAL CYCLIC STRAIN ON 
MYOGENESIS OF ADIPOSE-DERIVED STEM CELLS
Zachar, Vladimir, Botha, Jaco, Bundgaard-Nielsen, Caspar, Hahn-
Pedersen, Julie, Pennisi, Cristian P.
Aalborg University, Aalborg, Denmark

Adipose-derived stem cells (ASCs) hold potential for engineering 
of muscle tissue due to their ability to differentiate into the skeletal 
myogenic lineage. Current approaches to induce in vitro skeletal 
muscle differentiation require long culturing time and result in a 
poor yield. Previously, we have established the role of uniaxial cyclic 
tensile strain (CTS) in driving the assembly and differentiation of 
skeletal myocytes in vitro using mouse model system. The aim of 
the current work was to explore the effect of CTS on the skeletal  
myogenic differentiation of ASCs.ASCs were cultured on flexible-

bottomed culture plates (Flexcell). After confluence, the cells were 
incubated in reduced serum conditions and subjected to uniaxial 
CTS for 48 h. Differentiation profiles were assessed by morpho-
logical and biomolecular indicators.The CTS protocol produced 
an array of cells aligned perpendicularly to the axis of strain. In 
addition, mechanical stimulation induced a significant increase in 
the number of multinucleated cells. Immunofluorescence stain-
ing revealed the presence of a large percentage of myosin heavy 
chain positive myotubes. Furthermore, the myofibrillogenesis was 
confirmed by the presence of actin/myosin cross striations.These 
results indicate that mechanical stimulation increases the rate of 
myogenic differentiation of ASCs in vitro. This opens the perspec-
tive of using mechanically preconditioned ASCs for tissue engineer-
ing applications involving muscle tissue.

Poster Board Number: F-2185

GENERATION OF OLIGODENDROCYTE 
PRECURSORS FROM BONE MARROW STROMAL 
CELLS FOR REMYELINATION THERAPY
Tsui, YP1, Li, RSY2, Lo, ACY2, Chan, YS3, Shum, DKY1

1Department of Biochemistry, The University of Hong Kong, Hong Kong, China, 
2Eye Institute, The University of Hong Kong, Hong Kong, China, 3Department of 
Physiology, The University of Hong Kong, Hong Kong, China

CNS injury induces demyelination and severe loss of function. We 
hypothesize that transplantation of adult bone marrow-derived 
oligodendrocyte precursor cells (OPCs) provides for remyelination 
during tissue repair. We attempted therefore to direct differentia-
tion of bone marrow stromal cells (BMSCs, adult rats) along the 
oligodendroglial lineage in vitro. Successful differentiation was 
achieved by a novel protocol. BMSCs were first cultured as non-
adherent spheres until they expressed markers of neural/glial 
progenitors (BM-NGPs). These BM-NGPs were then maintained in 
adherent culture supplemented with β-heregulin (β-Her), PDGF-AA 
and bFGF. Oligodendrocyte precursors expressing OPC markers - 
NG2, Olig2, PDGFRa and Sox10, were generated within two weeks 
and can be expanded in culture for up to 3 months with no observ-
able decline in OPC marker expression. We further performed both 
in vitro and in vivo assays to analysis the myelination capability of 
these BMSC-derived OPCs (BM-OPCs), BM-OPCs co-cultured with 
dorsal root ganglion neurons for 2 weeks extended myelin basic 
protein (MBP)-immunopositive processes along neuritis, sug-
gesting maturation into myelinating oligodendrocytes. BM-OPCs 
were also injected into the retina of adult rats, where naturally 
unmyelinated axons can be used as a platform for study of in vivo 
myelination. MBP-immunopositive processes were also observable 
along retinal axons by 8 weeks post-injection. Our findings indicate 
BMSCs as a possible source of OPCs for autologous transplantation. 
The results also support the possibility of directed differentiation 
BMSCs along specific neural/glial lineages.

Poster Board Number: F-2186

In vIvo TRACKING OF MESECHYMAL STEM CELLS 
USING FLUORESCENT NANOPARTICLES IN AN 
OSTEOCHONDRAL REPAIR MODEL
Lee, Jong Min, Kim, Kyung-Il, Ahn, Jung Min, Choi, Young-Jin, Im, 
Gun-Il
Orthopedics, Dongguk University Ilsan Hospital, Goyang, Korea, Republic of

We devised and tested an in vivo system to monitor the migration 
of mesenchymal stem cells (MSCs) within the marrow cavity. In vitro 
studies confirmed that PDGF-AA had the most potent chemotactic 
effect of the tested factors, and possessed the greatest number of 
receptors in MSCs. MSCs were labeled with fluorescent nanopar-
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ticles and injected into the marrow cavity of nude rats through 
osteochondral defects created in the distal femur. The defects were 
sealed with HCF (heparin-conjugated fibrin) or PDGF (platelet-
derived growth factor)-AA-loaded HCF. In the HCF-only group, the 
nanoparticle-labeled MSCs dispersed outside the marrow cavity 
within 3 days after injection. In the PDGF-AA-loaded HCF group, 
the labeled cells moved time-dependently for 14 days toward the 
osteochondral defect. HCF-PDGF in low dose (8.5 ng/μl) was more 
effective than HCF-PDGF in high dose (17 ng/μl) in recruiting the 
MSCs to the osteochondral defect. After 21 days, the defects treat-
ed with PDGF and TGF-β1-loaded HCF showed excellent cartilage 
repair compared with other groups. Further studies confirmed that 
this in vivo osteochondral MSCs tracking system (IOMTS) worked for 
other chemoattractants (CCL-2 and PDGF-BB). IOMTS can provide a 
useful tool to examine the effect of growth factors or chemokines 
on endogenous cartilage repair.

Chromatin in Stem Cells
Poster Board Number: F-2187

ESTABLISHMENT OF IPS CELL LINES FROM THE 
FOUNDER TRAINS OF THE HXB/BXH RAT RI 
PANEL TO STUDY THE EFFECTS OF STRUCTURAL 
VARIATIONS ON MOLECULAR PHENOTYPES
Kuijk, Ewart Willem, Simonis, Marieke, van Heesch, Sebastiaan, 
Hermsen, Roel, Toonen, Pim, Guryev, Victor, Cuppen, Edwin
Hubrecht Institute, Utrecht, Netherlands

Structural variations (SVs) are genomic rearrangements of >50 bp in 
length and comprise deletions, insertions, inversions, transpositions 
of mobile elements, duplications, and translocations. Although 
SVs are the main sources of genetic diversity, the effects of SVs on 
genome architecture, nucleosome positioning, epigenetic modifi-
cations, and gene expression are largely unknown. The extensively 
studied recombinant inbred (RI) rat panel HXB/BXH provides an 
ideal model system for genome-wide and targeted techniques to 
understand the impact of SVs on quantitative and qualitative gene 
expression characteristics. We have derived induced pluripotent 
stem (iPS) cell lines from the founder strains (SHR and BN-Lx) of the 
RI panel using a multicistronic reprogramming vector containing 
the four Yamanaka-factors. We examined the karyotypes of these 
cell lines and their ability to differentiate into derivatives of the 
three germ layers. The potential of these iPS cell lines to efficiently 
differentiate into a variety of specialized cell types (e.g. neurons) 
enable us to examine the effects of SVs on molecular phenotypes 
in different contexts. To functionally validate observed correlations 
between SVs and molecular phenotypes, we have designed TAL-
effector nucleases (TALENs) in the proximity of SVs. These TALENs 
will be used in combination with homologous DNA to target the 
SV in iPS cells. In this way, we attempt to exchange SVs between 
strains as a functional validation.

Poster Board Number: F-2188

THE IMPACT OF EPIGENETIC MODIFICATION ON 
THE HETEROGENEITY AND DIVISION SYMMETRY 
OF MURINE ES CELLS THROUGH SINGLE-CELL RNA 
ANALYSES
Sawado, Tomoyuki, Jasnos, Lukasz
Molecular Pathology, Cancer Biology, The Institute of Cancer Research, London, 
United Kingdom

It is widely known that certain types of cancer are initially sensitive 
to drug treatment, but eventually become resistant to therapeutic 

interventions as the disease progresses. This phenomenon can 
be explained by the presence of population heterogeneity within 
tumours, since cancer cell populations are indeed associated with 
both genetic and epigenetic instability. Such population hetero-
geneity would allow the development of subpopulations with 
genetic and epigenetic changes that would give some cells selec-
tive growth advantages, potentially leading to drug and chemo 
resistance. Accumulating evidence underscores the importance 
of studying how clonal heterogeneity is generated by epigenetic 
mechanisms. In this project we will use murine ES cells as a model 
system to understand the fundamental mechanisms in the genera-
tion of clonal heterogeneity in a given cell population. Epigenetic 
information is transmitted through chemical modification of 
chromatin components, and the fidelity of inheritance during DNA 
replication is believed to be precise. High-fidelity inheritance is 
believed to be essential for the maintenance of lineage identity, 
because error-prone inheritance could result in distinct epigenetic 
modification states between sister chromatids, each of which will 
be independently delivered to each daughter cell to generate a 
distinct phenotype. On the other hand, indirect evidence suggests 
that the fidelity of epigenetic inheritance could be lower than 
previously thought. Our hypothesis is that clonal heterogeneity 
and asymmetric divisions, both of which are observed in various 
lineages, are in part driven by error-prone epigenetic inheritance. 
In this context, using murine ES cells we examined the levels of 
clonal heterogeneity and symmetry of daughter cells through a 
high-throughput single cell RNA analysis via the Biomark platform. 
Our data from single-cell quantitative RNA analyses using pairs of 
daughter cells suggest that while Oct4 expression tends to be simi-
lar between daughter cells, half of the pairs of daughter cells dis-
played an asymmetric expression pattern for a subset of genes (e.g. 
Nanog). Furthermore, by analysing mutant cells that lack chromatin 
modifiers, and wild type cells treated with epidrugs we evaluated 
whether deregulation of the epigenetic system could generate 
phenotypic variations within a population. Our experiments will 
help determine what kind of intrinsic signals are involved in the 
generation of clonal heterogeneity.

Poster Board Number: F-2189

THE HISTONE DEACETYLASE SIRT6 
MODULATES MOUSE EMBRYONIC STEM CELL 
DIFFERENTIATION
Etchegaray, Jean-Pierre, Mostoslavsky, Raul
Cancer Center, The Massachusetts General Hospital- Harvard Medical School, 
Boston, MA, USA

Embryonic Stem (ES) cells have the ability to proliferate indefinitely 
and can differentiate into all derivatives of the three primary germ 
layers such as ectoderm, mesoderm and endoderm. We found that 
the mammalian histone deacetylase SIRT6 plays a critical role in 
embryogenesis. Upon differentiation, ES as well as iPS cells derived 
from SIRT6 deficient mice generate embryoid bodies (EBs) with 
underdeveloped endoderm and mesoderm, but overdeveloped 
neuroectoderm. This phenotype is associated with a decreased 
expression of Gata4, Afp, Hnf4, Lamb1, Brachyury and Kdr, which 
are critical for endoderm and mesoderm development. Elevated 
levels of Fgf5, Nestin and GFAP correlate with the preferential neu-
roectoderm in EBs lacking SIRT6. We found the expression of OCT4, 
SOX2 and NANOG to be upregulated in EBs from SIRT6 knockout 
mice. Consistently, we observed increased acetylation of H3K56 
in the promoters of these pluripotent genes, indicating that SIRT6 
functions as an histone deacetylase to repress pluripotent genes 
during early differentiation. Additionally, EBs lacking SIRT6 exhibit a 
significant increment in the expression of a FoxP1-ES splice variant 
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shown to be required for the transcriptional activation of pluripo-
tent genes including OCT4 and NANOG. Furthermore, we find bulk 
genomic levels of 5hmC to be increased in SIRT6 deficient ES cells, 
which correlate with increased levels of the hydroximethylase Tet2. 
Interestingly, it has been shown that OCT4 positively regulates the 
expression of Tet1 (Koh et al., 2011). Overall, we proposed a model 
where the deacetylase activity of SIRT6 causes the transcriptional 
repression of OCT4, which in turn regulates the expression of Tet1 
and possibly Tet2 as an epistatic pathway required for proper em-
bryogenesis. This model also includes the ability of SIRT6 to repress 
the expression of the Foxp1-ES splice variant required for maintain-
ing pluripotency by promoting expression of OCT4 and NANOG. 
Thus, SIRT6 plays a critical role during embryonic differentiation as 
a modulator of an epigenetic cross-talk that includes: 1) repression 
of pluripotency by deacetylation of H3K56 on the core pluripo-
tent genes OCT4, SOX2 and NANOG; 2) repression of Tet1 and 
Tet2 expression via regulation of OCT4 levels; and 3) repression of 
FoxP1-ES splice variant as a mean to further inhibit transcriptional 
expression of OCT4 and NANOG.

Poster Board Number: F-2190

MICRORNA-323-3P-DEPENDENT REGULATION 
OF THE POLYCOMB PROTEIN EED IN MOUSE 
EMBRYONIC STEM CELLS<!--ENDFRAGMENT-->
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Teng, Fei1, Zheng, Qin-yuan1, Wang, Xiu-Jie2, Zhou, Qi1
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The Polycomb Repressive Complex 2 (PRC2) mediates epigenetic 
gene silencing by trimethylating histone H3 lysine 27 (H3K27me3) 
and exerts essential functions in many fundamental biological 
processes. It is believed that PRC2 is targeted to chromatin by the 
Eed protein subunit to methylate H3K27, leading to a repressive 
chromatin state that inhibits gene expression. MiRNAs are a class of 
~22 nt non-coding RNA molecules that modulate gene expression 
at the post transcriptional level by sequence complementarity. Our 
previous study has shown that the expression of miRNA clusters lo-
cated in the imprinted Dlk1-Dio3 region on mouse chromosome 12 
correlates with the developmental potential of mouse embryonic 
stem cells (ESCs) and induced pluripotent stem cells (iPSCs). MiR-
323-3p is an miRNA of the Dlk1-Dio3 region with high expression 
in mouse ESCs and fully pluripotent iPSCs. Bioinformatic prediction 
identifies two putative miR-323-3p binding sites in the 3’ untrans-
lated region (3’ UTR) of Eed mRNA, suggested that the expression of 
Eed may be regulated by miR-323-3p. Real-time PCR and western 
blot showed that both the mRNA and protein levels of Eed were 
lower in mouse embryonic fibroblast (MEF) cells as compared to 
mESCs, in which the endogenous miR-323-3p expression was much 
higher than that in mESCs. Over expression of exogenous miR-
323-3p was able to suppress Eed mRNA expression and resulted in 
decreased Eed protein level in mESCs. On the contrary, Eed mRNA 
and protein levels increased when mESCs were transfected with 
miR-323-3p inhibitor. Luciferase assays proved that mutations in 
both the miR-323-3p binding sites in Eed 3’ UTR abolished the 
inhibitory effects of miR-323-3p on Eed, confirmed their target 
relationship. The reduced Eed expression was able to affect PRC2 
functions as evidenced by the significantly reduced H3K27me3 
level in MEF as compared to mESCs. Overexpression of miR-323-3p 
in mESCs resulted in decreased H3K27me3 level, whereas the effect 
was rescued by the addition of miR-323-3p inhibitor. In conclu-
sion, we demonstrate that miR-323-3p is differentially expressed in 

MEF and mES cells. One function of miR-323-3p is to regulate the 
PRC2 complex by targeting to the 3’ UTR of Eed mRNA, and such 
regulation will result in altered H3K27me3 level in MEF and mESCs. 
<!--EndFragment-->
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LIVE CELL IMAGING OF XIC PAIRING IN 
DIFFERENTIATING ES CELLS AND THE 
ESTABLISHMENT OF ALLELIC ASYMMETRY 
DURING RANDOM X INACTIVATION
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Random X inactivation represents a paradigm for monoallelic 
gene regulation and epigenetic changes during early ES cell dif-
ferentiation. The choice of X chromosome to inactivate in XX cells 
is ensured by monoallelic regulation of Xist RNA via its antisense 
transcription unit Tsix/Xite. Homologous pairing events have 
been proposed to underlie asymmetric Tsix expression but this 
has never been addressed experimentally, owing to the dynamic 
and transient nature of such early developmental events. Here we 
investigate the live cell dynamics and the outcome of Tsix pairing 
in differentiating mouse ES cells. We find an overall increase in 
genome dynamics, including the Xics, during early ES cell differen-
tiation. When they become paired however, Xic loci show markedly 
reduced movements. Upon separation, Tsix expression becomes 
transiently monoallelic, thus providing a window of opportunity for 
Xist up-regulation in cis to the silent Tsix allele. Our findings reveal 
the spatio-temporal choreography of the two X chromosomes dur-
ing early differentiation, and point to a direct role for pairing events 
in facilitating symmetry-breaking and monoallelic regulation of Xist 
during random X inactivation.
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PDGF SIGNALING REGULATES THE CHROMATIN 
LANDSCAPE OF ADULT CARDIAC STEM CELLS
Srivastava, Surabhi1, Asli, Naisana S.2, Mishra, Rakesh K.1, Harvey, 
Richard P.2, Dhawan, Jyotsna3
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Cardiac Research Institute, Sydney, Australia, 3Institute for Stem Cell Biology and 
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The discovery of multipotent cardiac stem cells suggests a reserve 
capacity for cardiac self-renewal during homeostasis and poten-
tially regeneration. Our studies focus on a novel population of 
Sca1 and Pdgfrα-positive adult cardiac-resident MSC-like stem cells 
in the mouse heart, which can self-renew and differentiate into 
cardiomyocytes, smooth muscle cells and endothelial cells. The 
Pdgfrα-expressing population captures all CFU-F (colony forming 
units - fibroblast) ability in vivo. PDGF appears to play a key role in 
the activation, maintenance and restoration of the stem cell state in 
the cardiac CFU-F cells, while inhibition of PDGF signaling induces 
a state of cellular quiescence. The capacity of stem cells to switch 
between quiescence and self-renewal while maintaining multi-
potency for lineage-specific differentiation is likely governed by 
epigenetic mechanisms, including DNA methylation and histone 
modifications. We have delineated the chromatin landscape of 
cardiac CFU-F cells using ChIP-on-chip analysis. Murine cCFUF-Fs 
(Pdgfrα+ Sca1+ Pecam1-) were isolated from the adult heart and 
cultured in the presence and absence of either PDGF ligand or in-
hibitor. ChIP analysis of activating and repressive histone modifica-
tions using whole genome promoter arrays identified the regulato-
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ry epigenetic networks associated with active and inhibited PDGF 
signaling. Our analysis reveals markedly different chromatin states 
in these stem cells in the context of PDGF stimulation and inhibi-
tion. Distinct promoters (representing distinct cellular processes) 
were found to be enriched with H3K4me3 (active) and H3K27me3 
(repressed) marks, in PDGF ligand-treated vs PDGF inhibitor-
treated cells. Most interestingly, in these adult progenitors, we find 
evidence for bivalent domains, many of which are associated with 
known cell fate regulatory genes that are bivalently marked in 
embryonic stem cells. Our data indicate that PDGF signaling may 
assert an epigenetic memory in cCFUFs and suggest a key role for 
Polycomb mediated regulation in adult stem cells.
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LONG DISTANCE INTERACTION OF 4Q35 LOCUS: 
THE THREE DIMENSIONS OF THE FACIO-SCAPULO-
HUMERAL DYSTROPHY .
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Facio-scapulo-humeral dystrophy (FSHD) is an autosomal domi-
nant, neuromuscular disorder, characterized by facial muscular 
weakness with progression to the rest of the body. Asymmetric 
involvement of affected musculature is highly characteristic of 
FSHD. Linkage analyses have shown that 95% of cases are associ-
ated with D4Z4 deletion, a 3.3 kb tandemly repeated sequence, 
which is located in the subtelomeric region of the long arm of 
chromosome 4, 4q35. However, no candidate gene has been clearly 
identified, and families with typical FSHD phenotype, but no link-
age to 4q35 (FSHD2) suggest complex epigenetic mechanisms. 
The deletion of repetitive elements and changes in the epigenetic 
marks across the D4Z4 array such as DNA hypomethylation or 
decrease in H3K9 trimethylation also indicates that FSHD involves 
changes in chromatin organization and epigenetic alterations. 
Gene localization in the nucleus is not arbitrary, it’s a dynamic 
process and we have previously identified D4Z4 as the first human 
sequence able to control the localization of its abutting telomere 
by tethering this chromosome end toward the nuclear periphery. 
Furthermore, the localization of chromosome ends modifies the 
timing of replication suggesting that We hypothesize that the tri-
dimensional organization of the 4q35 locus is altered in patients, 
being responsible for deregulation of disease’s gene expression. 
The aims of our study are to compare chromatin conformation of 
the 4q35 locus in patients and unaffected individuals, and what are 
the interactions between sequences, in close proximity or distant, 
in the FSHD pathogenesis during proliferation of muscle precursor 
cells and muscle differentiation. Thus, we have developed a FISH 
technique coupled with immunofluorescence in 3D in order to 
study the tridimensional distribution of DNA sequences within the 
nuclear volume. Hybridizations are realized simultaneously with 
two probes, complementary to the 5’ D4Z4 region and to a 200Kb 
region of the 4q35.2 (located 3.5 Mb upstream from D4Z4) respec-
tively. Since FSHD is a progressive pathology, we have chosen to 
focus on three different cell types fetal and adult primary myo-
blasts and fibroblasts from patients or controls, as well as induced 
pluripotent stem cells (IPSc),derived from primary fibroblasts. In 
a second step, the distribution of the D4Z4 locus will be followed 
during differentiation into several lineages (teratomas, embryoïd 
bodies, differentiated cells). Our results show that both regions 

are localized at the nuclear periphery, and on that hybridization 
volumes of signals display a significant difference between patients 
and controls. Therefore, the degree of chromatin relaxed could 
correlate to the pathology. Moreover, signals are more colocalized 
in patient cells, suggesting an interaction between both sequences, 
which could undergo the same regulatory mechanisms. Signals 
distribution and colocalisation tend to demonstrate a fetal origin 
of FSHD pathogenic processes. Hence, we will consolidate our data 
by using iPSCs as a model of the pathology, from the pluripotent to 
the differentiated state. These approaches should bring further in-
sights into the underlying mechanisms of FSHD in order to identify 
target genes and to understand by which mechanism, a decrease in 
the number of a repetitive macrosatellite sequence, D4Z4, leads to 
this muscular dystrophy.
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DYNAMIC LINK OF 5-HYDROXYMETHYLCYTOSINE 
WITH DNA REPLICATION DURING EARLY S-PHASE 
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Epigenetic changes, such as the methylation of DNA cytosine 
(resulting in 5mC) and histone modification, regulate gene expres-
sion in cells and development in mammals. 5mC is demethylated 
throughout the genome in early-preimplantation mouse embryos 
and in primordial germ cells migrating into the genital ridge. 
Recently, a new demethylation mechanism has been discovered 
by which the hydroxylation enzymes belonging to the Tet family 
can convert 5mC into 5-hydroxymethylcytosine (5hmC). Embryonic 
demethylation is initiated by Tet3 in mouse zygotes as an active 
event but is subsequently accomplished in a cell-cycle-dependent 
manner. In this study, we found that 5hmC was accumulated in the 
chromosomal regions replicating during early S in mouse embryon-
ic stem cells (ESC) and human iPS cell-derived differentiated cells. A 
dynamic link between global gene activity and replication timing 
has been suggested, whereby chromosomal bands replicating in 
early S are usually active while those portions replicating later are 
inactive. Mouse Y chromosome and human inactive X chromosome 
replicating in late S were entirely negative for 5hmC, excluding the 
active pseudo-homologous region of human X chromosome. The 
fact that mutant ESC lacking DNA methylation activity possesses 
the self-renewing potency suggests that 5mC and 5hmC do not af-
fect replication timing nor higher order chromatin structure at the 
chromosomal level in ESC. A recent study has demonstrated that 
PGC7/Dppa3 protects maternal pronuclei from the Tet3 enzymatic 
activity in zygotes, but is hardly detected in somatic cells. Thus, 
our findings suggest that alternative chromosome-binding factors 
might exclude the Tet activity from inactive regions to protect 5mC 
from reprogramming activity, leading to the selective recruitment 
of Tet onto active chromosomal regions where it can convert unfa-
vorable 5mC.
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HP1γ AFFECTS THE DIFFERENTIATION CAPACITY 
IN P19 EMBRYONAL CARCINOMA CELLS .
Morikawa, Kumi, Ikeda, Nobuhito, Hisatome, Ichiro, Shirayoshi, 
Yasuaki
Department of Genetic Medicine and Regenerative Therapeutics, Graduate 
School of Medical Science. Tottori University, Yonago, Japan

Heterochromatin protein 1 (HP1) is an epigenetic modulator that 
binds to the methylated lysine 9 residue of histone H3 (H3K9me), 
which is a hallmark histone modification for transcriptionally 
silenced heterochromatin. In vertebrates, three isoforms of HP1 
exists as follows: α, β, and γ. These isoforms share highly conserved 
domains and are associated with H3K9me, which are important for 
gene silencing. In general, HP1α and HP1β are found at constitutive 
heterochromatin, while HP1γ is distributed in both heterochromat-
ic and euchromatic regions. Consistent to this notion, HP1γ, but not 
HP1α and HP1β, was found to associate with actively transcribed 
gene regions and plays a role in transcriptional activation or in 
transcriptional elongation. Here, we have studied the role of HP1γ 
in differentiation capacity of embryonal carcinoma (EC) cells. EC 
cells have numerous morphological and biochemical properties in 
common with pluripotent stem cells such as embryonic stem (ES) 
cells. In particular, P19 EC cells differentiate into cardiomyocytes in 
the presence of dimethyl suloxiside (DMSO), and commit to neural 
lineage directly by an addition of retinoic acid (RA). However, P19 
cells basically keep their undifferentiated state and show no sign of 
differentiation even after embryoid body (EB) formation in normal 
culture condition. Therefore, to examine whether HP1γ affects the 
differentiation potential of P19 cells, we have established HP1γ 
over-expressing P19 cell lines (HP1γ-P19). Like parental P19 cells, 
slowly proliferative HP1γ-P19 cells continued to express pluripotent 
maker genes and were positive for alkaline phosphatase in undif-
ferentiated state. The analysis by flow cytometry (FCM) revealed 
that both HP1γ-P19 cells and wild type cells were found to express 
similar levels of E-Cadherin and that neither showed any expres-
sion of Nanog. These results suggested that the stem cell state of 
P19 cells with the property of epiblasts was not affected by the 
expression of HP1γ. In contrast, HP1γ-P19 cells showed spontane-
ous morphological differentiation after EB formation without any 
treatment of chemical inducer. RT-PCR analysis revealed that EB 
cells of HP1γ-P19 expressed various differentiation maker genes 
such as Brachyury, Flk-1, Nkx2.5, Gata4, AFP and Nestin. In addition, 
HP1γ-P19 cells differentiated into Tuji-1 positive neuro-ectodermal 
cells and endoderm-like cells expressing the transcription factors 
Gata6 and Sox17 with a characteristic morphology. Furthermore, 
HP1γ-P19 cells differentiated into cardiac cells with spontaneous 
beating efficiently, which was confirmed by immuno-staining 
with tropomyosin C and cardiac troponin T. Finally, HP1γ-P19 cells 
developed teratoma with spontaneously differentiated tissues such 
as cerebrum. Thus HP1γ- P19 cells could give rise to all three germ 
layer cells in EB without any drug treatment. Therefore HP1γ affect 
the autonomous differentiation potential in P19 cells, and could 
play major roles on the decision of cell fates in pluripotent stem 
cells.
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LYSINE 27 DEMETHYLATION IN NEURAL 
DIFFERENTIATION AND CORTICAL DEVELOPMENT
Testa, Giuseppe1, Sgualdino, Jacopo1, Tripathi, Prem1, Micali, 
Nicola2, Buontempo, Serena1, Burgold, Thomas1, McKay, Ron2

1European Institute of Oncology, Milano, Italy, 2Lieber Institute for Brain 
Development, Baltimore, MD, USA

Polycomb-mediated trimethylation of lysine 27 on histone H3 (H3K-
27me3) has emerged as a bona fide epigenetic repressive mark that 
can be maintained through cell division. Three lines of evidence 
have revealed however the unexpected dynamics of this mark: i) 
the comparison of genome-wide chromatin modifications between 
mouse embryonic stem cells (ESC) and neural precursors (NP), that 
revealed that Polycomb target genes are kept in a poised state by 
a bivalent chromatin signature that features both H3K4me3 and 
H3K27me3 marks and that in the ESC to NP transition gene activa-
tion correlates selectively with losses in H3K27me3; ii) the descrip-
tion of unanticipated genome-wide changes in H3K27me3 that 
accompany the entire process of neural fate acquisition rather than 
simply the exit from the pluripotent state, making the develop-
ing central nervous system (CNS) a paradigm-setting model to 
interrogate the function of H3K27me3 in neural stem cell (NSC) 
dynamics and neuronal differentiation (Testa, Bioessays 2011); 
and iii) our identification of Jmjd3 as a H3K27 demethylase that is 
required for ESC neural commitment through the direct activation 
of key drivers of neurogenesis (De Santa et al. Cell 2007; Burgold 
et al. PLoS One 2008). Yet, despite evidence of its involvement in 
early neural commitment, the role of Jmjd3 in the emergence and 
maturation of the mammalian CNS in vivo remained unknown. 
Here we describe the first functional dissection of the role of Jmjd3 
and H3K27 demethylation in the mammalian CNS. Inactivation 
of Jmjd3 in the mouse led to perinatal lethality, and our charac-
terization of this phenotype uncovered a key role for Jmjd3 in the 
maturation of embryonic neuronal networks along with specific 
defects in the balance of self-renewal and differentiation in the 
NSC compartment. Specifically, we report the effects of perturbing 
Jmjd3 function during corticogenesis through a combination of in 
vivo and in vitro approaches and a unique panel of murine strains 
that enable the timed ablation or overexpression of this enzyme. 
With these tools we relate the in vivo modulation of Jmjd3 in radial 
glial cells to its regulation of proliferation and differentiation using 
two well-defined in vitro differentiation systems: i) the differen-
tiation of E13.5 NSC that defined a lineage hierarchy whereby 
tripotent neural progenitors give rise to neurons, astrocytes and 
oligodendrocytes through a stereotypical sequence of intermedi-
ate bipotent progenitors that is reset at each passage in culture; 
and ii) the differentiation of ESC into a homogenous population of 
cortical glutamatergic neurons through the intermediate genera-
tion of homogeneous Pax6-positive, radial glia-like precursors. Our 
findings show that Jmjd3 regulates the transition between self-
renewal and differentiation selectively in apical progenitors, with its 
loss resulting in an expansion of the radial glia compartment and 
an impairment in neuronal differentiation. We then combine time-
lapse videomicroscopy with global analysis of gene expression and 
chromatin (through RNA-seq and ChIP-seq), to uncover the mecha-
nistic basis underlying Jmjd3 control of neural fate, including the 
identification of specific target genes during corticogenesis. Finally, 
we integrate experimental data with reverse engineering inference 
algorithms to validate the gene networks that are orchestrated by 
Jmjd3 in the neural stem cell compartment.
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HIPPOCAMPAL EPIGENETIC MODIFICATION AT 
THE BRAIN-DERIVED NEUROTROPHIC FACTOR 
GENE INDUCED BY AN ENRICHED ENVIRONMENT .
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Environmental enrichment is an experimental paradigm that in-
creases brain-derived neurotrophic factor (BDNF) gene expression 
accompanied by neurogenesis in the hippocampus of rodents. In 
the present study, we investigated whether an enriched environ-
ment could cause epigenetic modification at the BDNF gene in the 
hippocampus of mice. Exposure to an enriched environment for 
3-4 weeks caused a dramatic increase in the mRNA expression of 
BDNF, but not platelet-derived growth factor A (PDGF-A), PDGF-B, 
vascular endothelial growth factor (VEGF), nerve growth factor 
(NGF), epidermal growth factor (EGF), or glial fibrillary acidic protein 
(GFAP), in the hippocampus of mice. Under these conditions, ex-
posure to an enriched environment induced a significant increase 
in histone H3 lysine 4 (H3K4) trimethylation at the BDNF P3 and P6 
promoters, in contrast to significant decreases in histone H3 lysine 
9 (H3K9) trimethylation at the BDNF P4 promoter and histone H3 
lysine 27 (H3K27) trimethylation at the BDNF P3 and P4 promoters 
without any changes in the expression of their associated histone 
methylases and demethylases in the hippocampus. The expression 
levels of several microRNAs in the hippocampus were not changed 
by an enriched environment. These results suggest that an en-
riched environment increases BDNF mRNA expression via sustained 
epigenetic modification in the mouse hippocampus.
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Epigenetic mechanisms evidently play a role in determining the 
identity of stem cells, but how they precisely contribute is partially 
unknown. A proposed hallmark of embryonic stem cell (ESC) 
pluripotency is a globally open and dynamic chromatin structure, 
which become condensed and less accessible upon differentiation 
into mature cells. However, whether global chromatin differences 
serve as a shared mechanism to influence lineage potential in 
adult stem cells remains to be elucidated. We used hematopoietic 
stem cells (HSCs) and their progeny to determine the differences 
in global chromatin conformation that accompany differentiation 
into mature blood cells. General DNaseI sensitivity assays revealed 
that HSCs and myeloid progenitors have a significant increase in 
condensed chromatin compared to ESC, but a much more nucle-
ase-sensitive chromatin structure than fully differentiated cells. 
Surprisingly, the changes in global chromatin accessibility between 
these cell populations did not correlate with significant changes in 
global levels of active and repressive histone modifications, or with 
global levels of DNA methylation. However, immunofluorescence 
image analysis for the H3K9me3 histone mark revealed that hema-
topoietic stem and progenitor cells show distinct heterochromatin 

conformation and nuclear architecture compared to mature cells. 
Additionally, high-resolution 3-dimensional images of HSCs and 
differentiated cells have been acquired using soft X-ray microscopy, 
enabling us to precisely quantify the levels of condensed and 
open chromatin, and interrogate differential chromatin organiza-
tion. Overall, our results demonstrate that HSCs have a more open 
chromatin structure compared to mature hematopoietic cells, 
correlating with their higher developmental potential. Elucidating 
the underlying chromatin structure of HSCs and its dynamics dur-
ing differentiation is essential to comprehend the role of chromatin 
remodeling and epigenetics in the transition between these stages. 
In addition, comparison to leukemic stem cells will help us under-
stand how chromatin is dysregulated in leukemogenesis.
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NOVEL TRANSCRIPTIONAL COACTIVATOR 
COMPLEX IS REQUIRED FOR CELLULAR 
REPROGRAMMING
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The establishment and maintenance of ES cell-specific transcription 
is known to be regulated by a variety of sequence-specific tran-
scriptional activators such as Oct4, Sox2 and Nanog. These ES cell 
core transcription factors can potentiate their own gene expression 
and activate expression of each other, which forms auto-regulatory 
circuits as well as feed-forward loops. Despite the well-documented 
functions of these core activators, very little is known about an ES 
cell specific co-activator(s) involved in ES cell transcriptional core 
circuits. Here we identified two multi-subunit stem cell co-activator 
complexes (SCC-A and SCC-B) by in vitro biochemical purification. 
Surprisingly, SCC-B complex is identical as the Xeroderma pigmen-
tosum group C (Xpc)-Rad23b-Centrin2 (Cetn2) nucleotide excision 
repair (NER) complex and this complex is important to support 
full activation of Nanog expression as well as other ES cell specific 
genes in vivo. We sought to test the role of the SCC-B complex 
during cellular reprogramming by knocking down each compo-
nent. Intriguingly, loss of Xpc or Rad23b led to a drastic reduction 
of iPS cell formation. On the other hand, knockdown of Cetn2 had 
minor effects on iPS cell derivation, which is consistent with our in 
vitro transcription assay showing Cetn2 is not essential for the co-
activator activity. Rad23a and Rad23b are functionally redundant 
in regards to NER activity as either Rad23a or Rad23b depleted cells 
are proficient in NER. To our surprise, Rad23a depleted cells had 
no obvious defect on iPS cell derivation. These results imply that 
Rad23b has essential functions during iPS formation beyond NER 
activity, which might be its transcriptional role as part of the Xpc/
Rad23b/Cent2 complex. In summary, the novel ES cell co-activator 
complex, SCC-B/Xpc complex, is required for reacquisition of pluri-
potency during cellular reprogramming.
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(Background) We recently identified human cord blood-derived 
CD34-negative (CD34-) SCID-repopulating cells (SRCs) using intra-
bone marrow injection (IBMI) technic (Blood 101:2924, 2003). These 
CD34- SRCs provide a new concept for the hierarchy in the human 
hematopoietic stem cell (HSC) compartment. Furthermore, we suc-
ceeded to highly purify these CD34- SRCs using 18 lineage specific 
antibodies (Exp Hematol 39:203, 2011). On the other hands, HSC 
niche is thought to exist in the bone marrow (BM). In the mouse 
study, it has been reported that osteoblasts, vascular endothelial 
cells, CXCL12-abundant reticular cells and nestin-positive mes-
enchymal stem/stromal cells (MSCs) played an important role to 
organize murine HSC niches. However, it is not clearly understood 
which cells play a pivotal role in the maintenance of self-renewal 
capacity and dormancy of primitive HSCs in the human BM niche. 
(Objectives) The aim of this study was to prospectively isolate/iden-
tify human BM niche cells and investigate their functional charac-
teristics. (Results) First, human BM-derived Lin-CD45- cells were 
subdivided into 4 fractions according to their expression levels of 
CD271 and SSEA-4 by FACS. In the results, we succeeded to isolate 
three types of MSCs from CD271+SSEA-4- (CD271 SP), CD271-
SSEA-4- (DN) and CD271+SSEA-4+ (DP) fractions. All of these three 
MSCs expressed MSC surface markers including CD29, CD44, CD73, 
CD90 and CD105. In addition, two of these MSCs, isolated from 
CD271 SP and DN fractions, could differentiate into osteoblasts, 
adipocytes, and chondrocytes. Interestingly, the MSC isolated from 
DP fractions (DP MSC) could also differentiate into osteoblasts and 
adipocytes, but could not differentiate into adipocytes. Then, we 
assessed CD34- SRC-supportive activity of these three MSCs. First, 
the 18Lin-CD34- cells were cocultured with three MSCs for 1 week, 
respectively. Next, the cells were collected and transplanted into 
NOD/SCID mice by IBMI to investigate SRC activity. In the results, 
the highest human CD45+ cell engraftment was observed in the 
mouse BM received 18Lin-CD34- cells cocultured with DP MSC 8 
weeks after transplantation. The DP MSCs expressed higher level of 
several HSC-supportive genes and nestin gene than other MSCs. In 
addition, we observed Lin-CD34+CD38-CD90+CD45RA- cells were 
generated from 18Lin-CD34- cells during cocultures with DP MSCs. 
It is recently reported (Cell Stem Cell 1:635, 2007, Science 333:218, 
2011) that these Lin-CD34+CD38-CD45RA-CD90+ cells contained 
most primitive human CD34+CD38- SRCs. In order to evaluate the 
SRC activity of these Lin-CD34+CD38-CD90+CD45RA- cells gener-
ated from 18Lin-CD34- cells in vitro, the Lin-CD34+CD38-CD90+/-
CD45RA- cells were sorted by FACS and then transplanted into 
NOD/SCID mice by IBMI. Twelve weeks after transplantation, 8 out 
of the 16 mice that received Lin-CD34+CD38-CD90+CD45RA- cells 
(400 to 3500 cells/mouse) were repopulated with human cells with 

multi-lineage reconstitution. In contrast, none of the 16 mice that 
received Lin-CD34+CD38-CD90-CD45RA- cells (1500 to 7000 cells/
mouse) were repopulated with human cells. (Conclusion) These 
findings elucidate that human DP MSCs can support very primitive 
human CB-derived CD34- SRCs in vitro. Therefore, application of DP 
MSC might be useful for ex vivo HSC expansion. In addition, these 
CD34- SRCs seem to be more immature than CD34+CD38- SRCs 
which have been thought to be most primitive human HSCs.
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CHARACTERIZATION OF PERIDUCTAL AND 
PERIALVEOLAR FIBROBLASTS IN NORMAL 
HUMAN BREAST TISSUE
Ronnov-Jessen, Lone1, Petersen, Ole W.2, Fridriksdottir, Agla J.2, 
Villadsen, René2

1Department of Biology, University of Copenhagen, Copenhagen, Denmark, 
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The human breast is characterized by the presence of somatic 
stem/progenitor cells. Normal breast stem cells are dependent 
on a relevant in vivo microenvironment, i.e. “humanized stroma” 
for optimal growth and morphogenesis. Morphogenesis includes 
duct- as well as lobule formation, and we have previously found 
evidence for a breast stem cell hierarchy with a strong topographi-
cal component. Here we compared the ductal and lobular stroma 
and found that they were CD13+/CD26neg and CD13low/CD26+, 
respectively. These fibroblast subpopulations were first analyzed 
by FACS of freshly isolated normal breast organoids incubated with 
Aldefluor, EpCAM, CD13 and CD26, and subsequently sorted into 
Aldefluor+/CD13high/CD26low and CD13low/CD26high stromal 
subpopulations, respectively. By immunocytochemistry four other 
markers previously implicated as mesenchymal stem cell markers, 
NG2/neuron-glial antigen 2, CD73/ecto-5′-nucleotidase, CD90/
Thy-1 and CD105/endoglin, were used to distinguish the two popu-
lations. Staining for CD31 excluded an endothelial origin. Higher 
expressions of NG2 and CD105 and lower expressions of CD73 and 
CD90 was found in the Aldefluor+/CD13high/CD26low fibroblast 
subpopulation as compared to the CD13low/CD26high fibroblast 
subpopulation. Once separated there was only little evidence of 
phenotypic interconversion between the two cell populations un-
der identical culture conditions for eight passages. Based on these 
observations we propose that lineages exist also within interstitial 
stroma and that these correlate spatially with distinct parenchyma 
within the human breast. This opens for the possibility to examine 
the role of stromal compartmentalization for normal breast mor-
phogenesis and cancer development.
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COMPARISON OF INTRA-ARTERIAL AND INTRA-
VENOUS TRANSPLANTATION OF HUMAN 
BONE MARROW MESENCHYMAL STEM CELLS 
SUPPRESSED ISCHEMIC NEURONAL CELL DEATH .
Ohtaki, Hirokazu1, Song, Dandan1, Nakano, Hiroyasu1, Tsumuraya, 
Tomomi1, Miyamoto, Kazuyuki1, Miyazato, Megumi1, Hiraizumi, 
Yutaka2, Shioda, Seiji1

1Dept of Anatomy, Showa Univ Sch of Medicine, Tokyo, Japan, 2Department of 
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A series of observations in rodent and primate models have sug-
gested that a potential therapy for ischemia in the central nervous 
system is the administration of adult stem/progenitor cells from 
bone marrow referred to as mesenchymal stem cells or multipo-
tent mesenchymal stromal cells (MSCs). However, the underlying 
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mechanisms of MSCs’ neuroprotection have not been established 
in detail. Some of reports suggest that intra-venous transplanta-
tion of hMSCs suppresses diseases in rodent and clinical trials, and 
mixed-cluture studies of various cells and hMSCs with transwell 
chamber are influenced by hMSCs. Therefore, it is suggested 
that a part of function on hMSCs is mediated by humoral factors. 
However, we still want to search appropriate route to transplant 
hMSCs. In the present study, we transplanted hMSCs into mouse 
after transient focal ischemia with intra-venous (iv) or intra-artery 
(ia), and compared the effect of hMSCs on the ischemic neuronal 
cell death. Male C57/BL6 mice were subjected to 1 hour transient 
middle cerebral artery occlusion (tMCAO) by a suture method. Im-
mediately after reperfusion, the animals were transplanted hMSCs 
at 106 to 104 cells into either right jugular vein (iv) or left common 
carotid artery (ia). Control animals were given HBSS as a vehicle in 
same way. During the experiment, the animals were also evaluated 
neurological deficit by modified neurological severity score (mNSS) 
and the animals which showed 5 or more of mNSS 1 hour after isch-
emia were transplanted cells or vehicle. Two days after reperfusion, 
the infarct volume was evaluated with triphenyl tetrazolium chlo-
ride (TTC) staining. The cell delivery was demonstrated by PKH26-
labeled hMSCs and EGFP-hMSCs transplantation. Infarct volume of 
control animals between ia and iv showed no difference. The infarct 
volume transplanted hMSCs (ia, 106) was significantly suppressed to 
43% of control animals (p<0.01) and decreased the effect in the cell 
number-dependent fashion. The infarct volume transplanted hM-
SCs (iv, 106) tended to be suppressed, but no significant differences 
as compared with control one. One hour after ischemia, control 
animals showed 6.63 mNSS and no significant differences were ob-
served in the animals treated any number of hMSCs (ia) transplant 
group. The mNSS were significantly improved 106 and 105 hMSCs 
(ia) animals. Demonstrating the cell delivery in the brain, huge 
number of the hMSCs were observed in the entire of brain after 
transplantion hMSCs (106) with intra-arterial although intra-venous 
transplantation of hMSCs (106) was observed only a few cells. The 
intra-arterial transplantation of hMSCs (106) were observed the cells 
in the brain 2 days after transplantation. These results suggest that 
greater number of hMSCs delivery with intra-artery transplantation 
might be better way to suppress neuronal cell death after ischemia. 
Further study requires how and what mechanism hMSCs play pro-
tective role mediated by cell-cell contact or not.
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WEEK BY WEEK CHANGES IN THE 
TRANSCRIPTIONAL ONTOGENY OF HUMAN 
FIRST TRIMESTER FETAL AND PLACENTAL 
MESENCHYMAL STEM CELLS
Ryan, Jennifer M .1, Matigan, Nick2, Wells, Christine3, Fisk, Nicholas 
M.1
1Centre for Clinical Research, Univ of Queensland, Brisbane, Australia, 2Eskitis 
Institute for Cell and Molecular Therapies, Griffith University, Brisbane, Australia, 
33UQ Australian Institute for Bioengineering and Nanotechnology, Univ of 
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Although MSC can be isolated from fetal and adnexal tissues across 
gestation, early fetal MSC display more primitive characteristics 
than their later gestation counterparts. Placental/membranous 
tissues are increasingly suggested as therapeutic alternatives to 
cells derived directly from the fetus. To date microarray studies 
comparing gene expression profiles between MSC from different 
origins, have paid little attention to the effect of gestational age 
(GA). Given the huge ontological changes during a time when the 
fetus increases 4-5 fold in length between 8-12 weeks, we hypoth-
esised that earlier MSC have a higher degree of primitiveness than 

later 1st trimester pregnancy related stem cells. Using Illumina 
beadchip microarray technology, we characterized the develop-
mental transcriptome of first trimester MSC from fetal bone marrow 
(BM) compared to that from adnexal structures across multiple 
time points (8wks-12wks). Within the 1st trimester, we found 2624 
genes differentially expressed in earlier (8/9 weeks GA) compared 
to later BM-MSC (10-12 weeks GA), with a strong transition point 
at 10 weeks gestation. Before this, a strong signature around the 
pluripotency network was observed in early BM-MSC with an over 
presentation of OCT-4 target genes. This was then downregulated 
after 10 weeks, when differentiation and immune response genes 
were upregulated. Additionally, a shift in gene ontogeny was also 
observed between early and late BM-MSC. Pathways involved in 
cellular assembly including nucleic acid metabolism, DNA replica-
tion and embryonic development were over represented in early 
BM-MSC whereas pathways over represented in late BM-MSC were 
dominated by organ developmental and function. Interestingly, 
no transition was observed in placental MSC, reflecting their less 
complex ontogeny in comparison to those from the fetus, in which 
the switch from embryo to fetus occurs at around this 10 week time 
point. This study documents profound transitional changes along 
a pluripotency to differentiation gradient in first trimester fetal but 
not adnexal MSC, which may have implications for translational cell 
selection.
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CHARACTERIZATION AND EXPRESSION OF 
PLURIPOTENCY MARKERS IN HUMAN DENTAL 
PULP STEM CELLS
Patil, Rajreddy1, Lee, Jeong-Hyeon1, Lee, Won-Jae1, Jeon, Ryoung-
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The tooth is composed of hard and soft tissues that are derived 
from the oral epithelium and the dental mesenchyme. In the pres-
ent study, we characterized and examined the expression of pluri-
potency markers, such as Oct-3/4, Sox-2 and Nanog both at mRNA 
and protein levels in human dental pulp stem cells (DPSCs). DPSCs 
were harvested from the pulp tissue after impacted third molars 
extractions in orthodontic treatment patients (approximately 18 yrs 
old). Isolated DPSCs were analyzed for the expression of cell surface 
and intracellular markers by flow cytometry. The ability of DPSCs for 
osteogenesis and adipogenesis was examined by following previ-
ously published protocols. The differentiated cells were assessed 
by cytochemical staining and the expression of lineage specific 
markers by RT-PCR. Further, the expression of pluripotent stem 
cell transcription factors was evaluated by RT-PCR, immunofluo-
rescence and western blotting analysis. Isolated DPSCs showed a 
typical fibroblastic morphology with an ability to form colony form-
ing units (CFU) following their culture in a serum supplemented 
ADMEM. DPSCs positively expressed the cell surface markers, such 
as CD29, CD44, CD73, CD90, CD105 and an intracellular marker, 
vimentin, but not the hematopoietic cell lineage markers, such as 
CD 34 and CD45. Upon induction in lineage specific media, DPSCs 
were differentiated into osteocytes and adipocytes as confirmed 
by the deposition of calcium matrix (Alizarin red and von Kossa 
staining) and the accumulation of lipid droplets (Oil red O stain-
ing), respectively. This was further evidenced by the expression of 
genes involved in osteogenesis [osteonectin (ON) and runt-related 
transcription factor 2, (Runx 2)] and adipogenesis [(adipocyte fatty 
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acid binding protein 2 (aP2) and peroxisome proliferator-activated 
receptors γ2(PPAR- γ2)]. These biological properties of DPSCs were 
similar to mesenchymal stem cells (MSCs). In addition, RT-PCR and 
western blot analysis showed the expression of pluripotency mark-
ers, such as Oct-3/4, Sox-2 and Nanog both at mRNA and protein 
levels in DPSCs. Thus, these factors may have a potential role in 
influencing the high proliferation and broader differentiation abil-
ity of DPSCs. In conclusion, the results of this study demonstrate 
that, DPSCs represent an ideal alternative autologous cell source 
possessing the properties of enhanced proliferative potential and 
capacity to multi lineage differentiation, and could become feasible 
tools for dental tissue engineering. This study was supported by 
grants from BioGreen21, Rural Development Administration (Grant 
No. 20110701-305-533-001-02-00), Republic of Korea.
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HUMAN CHORIONIC PLATE CONTAINS MSC-LIKE 
POPULATION WITH A COMPARATIVELY RAPID 
PROLIFERATION RATE THAN MARROW MSCS
Safari, Fatemeh, Baghaban Eslaminejad, Mohammadreza
Department of Stem Cells and Developmental Biology, Royan institute, Tehran, 
Iran, Islamic Republic of

Background: Extensive proliferation capacity as well as multilineage 
differentiation potential of mesenchymal stem cells (MSCs) render 
them as promising cellular materials for application in cell-based 
threatment of tissue defects in particular as bone and cartilage 
extensive damages. To promote regeneration in tissue defects, 
however, enormous cell number is required. Considering the scarce 
number of MSCs from marrow tissue, in vitro propagation of the 
cells becomes inevitable. In routine cell culture lab at least 3-4 
weeks would take to multiply the cells into sufficient number. In the 
search of alternative source having MSCs with rapid rate of prolif-
eration, we found human chorionic plate as an appropriate source 
of fetal MSCs. In this study we compared chorionic plate-derived 
MSCs with bone marrow-derived MSCs. Methods: chorionic plate 
was collected from the hospital and subjected to the enzymatic 
digestion using collagenase IV. Released cells were then plated and 
culture-expanded through several successive passages. Passaged-3 
cells were characterized in terms of surface antigenic phenotype as 
well as multilineage differentiation potential. The isolated stem cells 
appeared to be rapidly proliferative. Therefore population doubling 
time (PDT) as well as colonogenic activity, as two important indica-
tors of stem cell proliferation rate, were calculated for the cells and 
compared to those of human marrow MSCs. Results: At primary 
culture of chorionic plate cells, there were some fibroblastic colo-
nies along with some round as well as star-shaped cells. Fibroblastic 
cells gradually dominated the culture. The majority of these cells 
were positive for mesenchymal markers including CD105, CD44, 
CD90, and CD73. Hematopoietic cell lineage markers such as 
CD11b, CD34 and CD45 were expressed on small percentages of 
the cells. Regarding differentiation capacity, chorionic plate-derived 
stem cells, similar to their marrow counterpart, succeeded to give 
rise to bone, cartilage and adipose cells. Adipogenic as well as 
chondrogenic differentiation potential of the chorionic stem cells, 
however, seemed to be weak compared to that of marrow MSCs. 
The interesting point was the significant difference in the prolifera-
tion rate of two cells. The PDT for the chorionic cells was deter-
mined to be 27.62±2 while this value tended to be 49.57±0.8 for 
the marrow MSCs. Furthermore the chorionic stem cells produced 
more colonies compared to those from marrow tissue. Conclusion: 
this study describes a MSC-like population of rapidly- proliferative 
cells from human chorionic plate which is a waste component of 
fetal tissues. Such cells would be of interest since using these cells 

for regenerative purpose can shorten the time of construct prepa-
ration for cell-based treatment of tissue defects.
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CCL5 SIGNALING REGULATES MULTIPOTENCY OF 
HUMAN ADIPOSE TISSUE DERIVED STEM-LIKE 
CELLS
Piirsoo, Alla, Kauts, Mari-Liis, Neuman, Toomas
Protobios, Tallinn, Estonia

Adult mesenchymal stem-like cells (MSCs) differentiate under 
appropriate conditions into various mesodermal derivatives. It has 
been suggested that similarly to embryonic stem cells, stemness of 
MSCs is supported by the regulatory networks containing the key 
transcription factors (OCT4, NANOG, SOX2 and KLF4) in their core. 
These factors are associated with pluri- and multipotency and form 
the basis of regulation of stem cell renewal and differentiation. 
One of the potential clinical applications of isolated and cultured 
MSCs relies on their capacity for targeted and controlled migra-
tion and engraftment to sites of injury, inflammation and tumors. 
Furthermore, it is believed that under inflammatory conditions, 
endogenous MSCs are activated and induced for directional move-
ment to sites of injury where they participate in tissue regeneration 
processes. Signals of inflammation are partly mediated by chemo-
kines. Chemokines are secreted signalling molecules regulating 
numerous functions of cells such as proliferation, establishment of 
cellular polarity, migration, angiogenic capacity and differentiation. 
Chemokines stimulate the target cells through binding to their 
receptors belonging to G-protein-coupled receptor family. Chemo-
kine receptors have been described in bone marrow derived MSCs. 
However, chemokine signalling in molecular terms has not been 
yet investigated in adipose tissue derived stromal cells (AdMSTCs) 
containing a subset of MSCs. In the current study, we assumed that 
human adipose tissue derived MSCs express functional chemokine 
receptors, and responsiveness to chemokine signalling is one of 
the attributes of biologically active MSCs. We show that repertoire 
of chemokine receptors expressed in AdMSTCs includes CCR1, 
CCR3 and CCR5, representing a group of receptors able to interact 
with CCL5 or RANTES. CCR1, CCR3 and CCR5 known to form a gene 
cluster suggesting that they may be expressed in the same cells. A 
portion of CCR1 positive cells varies within populations of AdMSTCs 
from 4% up to 25%. Moreover, the level of CCR1 expression posi-
tively correlates with expression level of the multipotency factors 
OCT4, NANOG and SOX2. We show that CCL5 receptors are biologi-
cally active. Stimulation of AdMSTCs with CCL5 leads to activation 
of ERK and AKT kinases and NFκB signalling pathway. As a result, 
expression of NFκB target genes such as IL-6, MMP1 and MMP9 
is elevated within 8 h. Besides, in response to CCL5, expression of 
anti-apoptotic gene SURVIVINE increases, whereas pro-apoptotic 
genes BID and BAXa are down-regulated. These data suggest that 
CCL5 may be a positive regulator of AdMSC proliferation inducing 
as well anti-apoptotic effects. Finally, we show that OCT4, SOX2 
and NANOG expression levels as well as expression of CCR1, CCR3 
and CCR5 increase in response to CCL5 stimulation within 48h. As 
a result, differentiation capacity of AdMSTCs increases. Comparing 
with their untreated counterparts, the CCL5-treated cells exhibit 
elevated response to several growth factors, e.g. NGF and BMP2, 
inducers of neuronal and osteogenic differentiation, respectively. 
Taken together, our data suggest that MSCs possess functional 
receptors for CCL5 that should be assessed as surface antigens for 
MSC immunopurification.
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IDENTIFICATION AND ENRICHMENT OF AN 
ESC LIKE CLONOGENIC MESENCHYMAL STEM 
CELLS IN HUMAN PLACENTA (AM-CMSC) FOR 
REGENERATIVE MEDICINE
Shih, Daniel Tzu-bi1, Hsiao, Chih-Chiang1, Tsai, Ming-Song2

1Grad. Institute of Medical Sciences, Taipei Medical University, Taipei, Taiwan, 
2OBGYN Research Center,, Cathy General Hopital, Taipei, Taiwan

Neonatal placenta is a tissue supporting the neonatal development 
from embryo and fetus that should consists with various superior 
functioning embryonic and fetal stromal stem/progenitor cells with 
greater proliferation ability and the immune safety. By a systemic 
screening of mesenchymal stromal stem/progenitor cells isolated 
from the placenta tissue, we have identified a subset of clonogenic 
mesenchymal stem cells (AM-cMSC) from the placenta amnion 
membrane stromal layer (Am-MSCs), by a CD34 cell antigen FACS 
sorting. We found the isolated AM-cMSCs exhibited sphere-like 
clonogenicty in early passages and expresses pluripotent embryo-
genic stem cell (ESCs) like characteristics. The isolated AM-cMSC 
subpopulation can be expanded, while maintaining the stemness 
genes and the phenotype marker expressions in culture over a 
month. These cells simultaneously expressed embryonic (SSEA 
membrane sphincolipids, Oct-4, Nanog, Rex-1, Sox-2), stemness 
(e.g. CD117, CD34, CD133, CD146) surface antigens, in addition to 
present various lineage markers including: mesenchymal (CD29, 
CD90, CD73, CD105, CD106), hem-angiogenic (e.g. AC133, CD34), 
myo-nurogenic (e.g. CD54, nestin, NSE). AM-cMSCs exhibits excel-
lent trans-dermal differentiation potentials in vitro, at least includ-
ing adipogenesis, osteogenesis, chondrogenesis, neurogenesis, 
vasculogenesis, hepatogenic & myogenesis, tested to date. Current 
study provides a better insight into the ESCs like clonogenic stem 
cells can be derived from non-embryonic neonatal placental tissue. 
The proliferative and differentiation potentials found from this 
study indicates that a great potential of AM-cMSCs to be used for 
clinical regenerative therapies. More in vivo animal studies as well 
the in vitro molecular profiling characterization in gene expression 
and protein synthesis are under going. Acknowledgement: The 
study is supported by an internal collaboration project among the 
Graduate Institute of Medical Sciences, Taipei Medical University, 
and OBGYN research Center, Cathy General Hospital, and Genomic 
Research Center, Academia Sinica. A partly support financially of 
this study is obtained from Sino Health Bank, Taiwan.
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TOWARDS IDENTIFICATION OF SPECIFIC HUMAN 
ADULT MESENCHYMAL STEM CELL MARKERS
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Mesenchymal stem cells have been identified in a wide variety of 
tissues and have properties that make them amenable to thera-
peutic use. However, for mesenchymal stem cells to be accepted 
in clinical practice, techniques for their isolation and purification 
need to be standardized. To date, there is no conclusive marker(s) 
for the specific isolation of mesenchymal stem cells. Our aim was 
to identify specific mesenchymal stem cell markers by comparing 
the phenotype of cells from tissues that are rich and deplete of 

mesenchymal stem cells. Initially, we assessed the ability of, bone 
marrow, breast adipose, foreskin fibroblasts and olfactory tissue 
cells to demonstrate mesenchymal stem cell properties. By examin-
ing their tri-lineage differentiation potential (adipocytes, osteocytes 
and chondrocytes), inhibition of T cell proliferation and colony 
formation, it was apparent that bone marrow and breast adipose 
cultures are rich in mesenchymal stem cells while olfactory tissue 
and foreskin fibroblast cultures are relatively deplete of mesen-
chymal stem cells. Subsequently, the phenotype of tissue cells was 
thoroughly assessed using immuno-fluorescence, flow-cytometry, 
proteomics and antibody arrays. Phenotypic analysis revealed that 
common mesenchymal stem cell markers and fibroblast associated 
markers fail to discriminate between cultures rich and deplete of 
mesenchymal stem cells and that all tissue cells tested had remark-
ably similar phenotypes. However, by meticulous examination and 
comparison of the phenotype of tissue cultures rich and deplete of 
mesenchymal stem cells, we were able to identify markers indica-
tive of mesenchymal stem cell
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CELLS ISOLATED FROM HUMAN ARTICULAR 
CARTILAGE EXPRESS STEM CELL MARKERS SSEA3, 
SSEA4, CD34, FRIZZLED 9, ABC TRANSPORTER 
ABCG2, ALDEHYDE DEHYDROGENASE 1
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Background: The view of articular cartilage as a non-regenerating 
organ has been challenged in recent years. Several studies at-
tempted to identify progenitors in cartilage by the use of different 
combinations of typical mesenchymal stem cell (MSC) markers. We 
analyzed ABCG2 expression, responsible for formation of Side Pop-
ulation, and some other proteins, recently characterized as markers 
for embryonic and other stem cells. Methods: Cells were isolated 
from human articular cartilage and cultivated in monolayer. Ex-
pression of cell surface markers was measured by flow cytometry. 
Aldehyde dehydrogenase 1 (ALDH) activity was analyzed using 
fluorescent substrate Aldefluor by flow cytometry. Gene expression 
of ABCG2 and some other markers was identified by QPCR with 
TaqMan probes. Results and Discussion: Surface markers Notch1, 
CD146 (MCAM), CXCR6 and some typical MSC markers CD44, CD90, 
CD166 were expressed poorly few days after isolation, but the 
expression dramatically increased during cultivation in monolayer. 
Expression of SSEA4 and c-Kit only slightly increased, but never 
exceeded 20% of cells. Another group of analyzed markers, usually 
attributed to stem/progenitor cells CD34, NCAM, CXCR4, Frizzled9 
and SSEA3, demonstrated different pattern of expression - they 
were identified at their maximal level few days after isolation (5-
15% for CD34, up to 30-50% for the others) and later their expres-
sion decreased. Possibly that monolayer culture was not suitable for 
these cells, what was shown for myogenic progenitors from muscle. 
ABCG2 expression was found only for 1-3 days after isolation, reach-
ing up to 30% of cells, while after few days of cultivation almost no 
expression was found. Immunohistochemical staining of cartilage 
identified these cells in the region of merge of synovial membrane, 
cartilage and subchondral bone. ALDH activity was also strongest 
in freshly isolated cells (up to 40%) and almost disappeared in 8 
weeks of cultivation in monolayer. QPCR analysis revealed that 
ABCG2 gene was expressed in isolated cells about 1000 times less 
than housekeeping gene. Nanog was expressed at the same level, 
OCT4 - about 10 times more and Sox2 - about 10 times less. Conclu-
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sion: We demonstrated for the first time the presence of stem cell 
markers SSEA3, SSEA4, Frizzled 9 and ALDH activity in cells isolated 
from human articular cartilage and their expression during cultiva-
tion in monolayer. We also showed the localization of ABCG2 posi-
tive cells in the tissue. As it was shown recently that SSEA3+ cells 
from different tissues were multipotent and could differentiate into 
cells from all 3 germ layers, and only SSEA3+ cells could generate 
iPS, this information could be important for identification of stem/
progenitor zone in cartilage and useful for tissue engineering.
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MESENCHYMAL PRECURSOR CELLS IN THE MOUSE 
AND HUMAN PROSTATE
Notara, Maria, Masters, John R., Ahmed, Aamir
University College London, London, United Kingdom

Most men aged 50 or over experience symptoms of benign 
prostatic hyperplasia (BPH), including nocturia, poor stream and 
frequency. Histologically, BPH is associated in most cases with 
hyperplasia of mesenchymal cells. Aberrant growth of mesenchy-
mal progenitor cells has been proposed as an etiology of BPH. The 
aim of this study was to identify markers of mesenchymal precur-
sor cells in the prostate using cell sorting (magnetic, MACS and 
fluorescent, FACS). Imuunohistochemistry data have shown that 
CD90 and CD105 positive cells were located in the stroma but not 
in the epithelium of mouse prostate. FACS analysis showed that the 
CD90+ cells are a subset of the CD105+ cells. Immunocytochem-
istry showed expression of putative stem cell markers Sca-1, Trop2 
and BMI-1 in both CD105+ and CD90+ cells. CD90+ and CD105+ 
cells each showed significantly higher sphere forming efficiency 
for at least 4 generations of sphere. CD90/CD105 double positive 
cells did not express α-smooth muscle actin (αSMA), a myofibro-
blast marker linked to the phenotype of BPH, in vitro and in situ. 
Similar findings were made using mesenchymal cells derived from 
human prostate biopsies. These data suggest that the described 
mesenchymal progenitor cells might provide a new target for the 
treatment of BPH.
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HEDGEHOG SIGNALING REGULATES MOUSE 
STROMAL STEM CELLS IN THE ADULT PROSTATE
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Joyner, Alexandra L.1
1Developmental Biology, Memorial Sloan-Kettering Cancer Center, New York, 
NY, USA, 2Department of Cell Biology, New York University School of Medicine, 
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Sonic hedgehog (SHH) signaling regulates adult stem cells in 
self-renewing organs, including stem cells in the forebrain and hair 
follicle. However, it is unclear whether SHH signaling also regulates 
stem cells in normally quiescent organs such as the prostate. The 
prostate is ideal for studying adult stem cells that are normally 
largely dormant since they can be activated in response to tissue 
injury and SHH is required for regeneration. Using knock-in reporter 
mice, we found that SHH from basal epithelial cells signals to 
surrounding stromal cells based on expression of the SHH target 
gene Gli1. Interestingly, we identified four stromal cell types using 
molecular markers and cell position. Furthermore, GLI1 expres-
sion is enriched in the cell type (subepithelial cells) closest to the 
source of SHH. Using Genetic Inducible Fate Mapping (GIFM) with 
Gli1CreER/+; R26LacZ/LacZ mice to follow the fate of GLI1(+) cells in 
vivo, we uncovered that GLI1-GIFM cells have long-term self-renew-
al capacity since they can repopulate the stroma during multiple 
rounds of androgen-mediated regeneration following castration-

induced involution. Notably, GLI1-GIFM cells only contribute to the 
stroma and not to the epithelium, suggesting that HH signaling 
could directly regulate stromal stem cells, and only indirectly regu-
late epithelial stem cells. Furthermore, analysis of the percentage 
of each cell type marked by GLI1-GIFM after regeneration and cell 
proliferation during regeneration suggests subepithelial cells are 
the stem/progenitor cells for mature smooth muscle cells. Taken 
together, our results indicate paracrine SHH signaling could have 
critical role in regulating stromal regeneration in the adult prostate.
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Mesenchymal stem cells (MSCs) hold great potential for the treat-
ment of various degenerative diseases and immune disorders, 
largely because of their differentiation potential and immunoregu-
latory capacity. MSCs can differentiate into osteoblasts, chondro-
cytes and adipocytes. The bone marrow (BM) is one of the major 
sources of MSC. Here, we show that the serine protease tissue-
type plasminogen activator (tPA) increases the number of CD45-, 
TER119-, Sca-1+, PDGF-Ralpha+ murine MSCs within the BM, a 
process that requires endogenous plasminogen (Plg) and matrix 
metalloproteinase-9 (MMP-9). In Plg-/- and MMP-9-/- mice, tPA-
mediated MSC expansion is impaired. Importantly, kit ligand (KitL) 
augments the number of MSC within the BM. tPA and KitL admin-
istration induces platelet-derived growth factor (PDGF) expres-
sion on total BM cells and KitL receptor (c-Kit)+ endothelial cells, 
respectively. PDGF is a well-known growth factor for MSCs. These 
data provide novel insides into MSC biology, whereby altering the 
proteolytic balance promotes the cytokine bioavailability within 
the BM niche and MSC expansion in vivo.
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TRANSPLANTATION OF MESENCHYMAL 
STEM CELLS DERIVED FROM BONE MARROW 
AFTER SPINAL CORD INJURY CONTRIBUTE 
TO FUNCTIONAL RECOVERY AND TISSUE 
REGENERATION BY PROMOTING THE 
ALTERNATIVE PATHWAY OF MACROPHAGE 
ACTIVATION
Nakajima, Hideaki, Uchida, Kenzo, Alexander Rodriguez, Guerrero, 
Watanabe, Shuji, Takeura, Naoto, Yoshida, Ai, Baba, Hisatoshi
Orthopaedics and Rehabilitation Medicine, University of Fukui, Fukui, Japan

Introduction: Mesenchymal stem cells (MSC) derived from bone 
marrow can potentially reduce the acute inflammatory response 
marked by infiltration of neutrophils and macrophages, activa-
tion of glial cells, and upregulated expression of proinflammatory 
cytokines in spinal cord injury (SCI) and thus promote functional 
recovery. However, the precise mechanisms through which 
transplanted MSC attenuate inflammation after SCI are still unclear. 
Clinical and experimental SCI elicits an inflammatory response 
that compromises mostly macrophages. Macrophages dominate 
sites of SCI in which they promote both injury and repair. These 
divergent effects may be caused by distinct macrophage subsets, 
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i.e., classically activated proinflammatory (M1 type macrophage) or 
alternatively activated anti-inflammatory (M2 type macrophage) 
cells. The present study was designed to investigate the effects of 
MSC transplantation with a special focus on their effect on mac-
rophage activation after SCI. Methods: Adult Sprague-Dawley rats 
were subjected to T9-T10 SCI by contusion with the Infinite Horizon 
impactor (200kdyn), then treated 3 days later with transplanta-
tion of 1.0 x 106 PKH26-labeled human MSC into the contusion 
epicenter. 5 μl basal medium injected rats at 3 days after SCI were 
used as non-treatment groups. Localization and distribution of 
transplanted MSC was examined by immunofluorescence with cell 
markers (NeuN, RIP, GFAP, OX-42) at 1 week and 5 weeks after SCI. 
To evaluate the transplanted MSC effects on distinct macrophage 
subsets, immunofluorescence staining and flow cytometry analysis 
(anti-iNOS, CD16/32 for M1 type macrophage and anti-arginase-1, 
CD206 for M2 type macrophage) were performed at 1 week after 
SCI. In order to follow the progression of the SCI, samples of the le-
sion epicenter were stained using Luxol Fast Blue (LFB) to evaluate 
the degree of demyelination and myelin sparring at 5 weeks after 
SCI. To assess the recovery of locomotive capabilities after SCI, both 
group were investigated at 3 days, 1, 2, 3, 4, and 5 weeks after inju-
ry. Results: The transplanted MSC migrated within the injured spinal 
cord without differentiating into glial or neuronal elements. MSC 
transplantation was associated with marked changes in the SCI en-
vironment, with significant increases in IL-4 and IL-13 levels reduc-
tions in TNF-α and IL-6 levels. This was associated simultaneously 
with increased numbers of alternatively activated macrophages 
(M2 phenotype: arginase-1 or CD206-positive) and decreased 
numbers of classically activated macrophages (M1 phenotype: 
iNOS or CD16/32-positive). These changes were associated with 
functional locomotion recovery in the MSC transplanted group, 
which correlated with preserved axons, less scar tissue formation 
and increased myelin sparring. Conclusion: Our results suggested 
that the transplantation of MSC after SCI shifts the phenotype of 
macrophages after injury from classically activated macrophages 
(M1 phenotype) to that of alternatively activated macrophages 
(M2 phenotype) during the acute phase; this was associated with 
the presence of relevant cytokine profiles, reduction in inhibitory 
scar tissue/cavity formation in the subacute/chronic phase, and the 
provision of a permissive environment for axonal extension and 
functional recovery.
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ASSESSMENT OF DIFFERENTIATION POTENTIAL 
OF MESENCHYMAL STEM CELLS
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Cell-morphology had long been used as an important indicator of 
cell quality in cell biology for the daily care of cells. However, such 
experience-based morphological importance has not been well 
examined in the aspect of automation for industrialization. For the 
cell therapy, such non-invasive technique to evaluate and assess 
the quality of cells is strongly required for its industrialization with 
the growth of stem cell research and its achievements. To produce 
intact cells for therapy, the quantitative assessment technology 
offers a great potential to standardize and quantify the advancing 
stem cell culture protocols. Human bone marrow-derived stem 
cells (hBMSCs) had been widely studied and applied to clinical 

cell therapies with their multipotency. However, it is also known 
that such stem cells require highly skilled cell culture to carefully 
maintain their undifferentiated status, and to differentiate into the 
objective type of cells. In our research, we introduced bioinformatic 
machine learning strategy in the cell image analysis to build a 
prediction model, which links “the cell morphology information” 
and “the experimentally determined differentiation results” of hBM-
SCs. By optimizing the effective cell culture technique for image 
acquisition and the image processing algorithms, we investigated 
the effectiveness of computational prediction model for evaluating 
the differentiation capacity of hBMSCs. Practically we examined to 
predict osteogenic, adipogenic, and chondrogenic differentiation 
capacity. By analyzing time-lapse phase contrast images of more 
than 3,000 images of the continuously passaged hBMSC (over 8 
passages), the image-derived multi-parametric information of 
cell morphology was modeled to be linked to the experimentally 
defined staining results of differentiations. As a result, the cellular 
damage that reduced the multi-differentiation potency through 
continuous passages was effectively modeled, and the cell quality 
was able to be quantitatively predicted only from the cell images. 
Also from the microarray analysis, we further investigated the gene 
expression patterns that relate to the morphological prediction 
performance of differentiation status.
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PROSPECTIVELY ISOLATED PDGFRα AND SCA-
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It has been reported that various tissue-committed stem and pro-
genitor cells exist in adult tissues and these cells maintain biologi-
cal functions by their self-renewal capacity and differentiation po-
tentials into various somatic cells. Bone marrow (BM) is considered 
to be the source of these stem and progenitor cells. The BM cells 
contain hematopoietic stem cells, which generate all types of blood 
cells, and mesenchymal stem cells (MSCs), which can differentiate 
into mesenchymal lineages, such as osteoblasts, chondrocytes and 
adipocytes. Many investigators showed that MSC-like cells exist in 
various tissues, such as adipose tissue, dental pulp and periodontal 
ligament. These MSC-like cells exhibit a variety of differentiation 
potentials and express specific MSC markers on their surfaces. 
Postnatal dental pulp tissue may contain MSC-like cells. Dental 
pulp stem cells (DPSCs) are considered as one of the tooth-derived 
stem cells. It has been reported that DPSCs can differentiate into 
not only odontoblasts, which are restricted to oral tissues, but also 
other mesenchymal lineages, such as adipocytes, osteocytes and 
chondrocytes. A flow cytometric analysis has revealed that MSCs 
express various cell surface markers, including undifferentiated cell 
specific markers. Several investigators have attempted to purify 
immature BM-MSCs using these specific MSC markers. Recently, 
a study reported that undifferentiated and proliferative BM-MSCs 
derived from mouse BM express PDGFRα and Sca-1, and these cells 
can be prospectively isolated by fluorescence activated cell sorting 
(FACS) (Morikawa S, et. al. J Exp Med 206:2483-96. 2009). BM-MSCs 
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and MSC-like cells, which are derived from various tissues, are con-
sidered that these cells have similar differentiation potentials and 
expression patterns of cell surface markers. Therefore, the present 
study investigated whether DPSCs are able to prospectively isolate 
by FACS using MSC markers. As a result, we succeeded isolation of 
mouse DPSCs from mandibular incisors by FACS using MSC mark-
ers, such as PDGFRα and Sca-1. Mouse PDGFRα and Sca-1 double 
positive DPSCs with the expressions of odontoblast progenitor cell 
markers exhibited a high growth potential, and the ability to dif-
ferentiate into osteocytes, chondrocytes and adipocytes. Immuno-
fluorescence of the apical end of the mouse incisor revealed that 
PDGFRα+ and Sca-1+ cells existed at the putative dental cells-niche. 
Furthermore, the present study showed that dental pulp-derived 
PDGFRα+, Sca-1+ cells expressed CD49f and CD71, while BM-derived 
PDGFRα+, Sca-1+ cells did not express these markers. The expression 
levels of CD90, CD105 and PDGFRβ were different between DPSCs 
and BM-MSCs, which were positive for PDGFRα and Sca-1 expres-
sions. These cells were also different in fibroblastic-colony forming 
activity and alkaline phosphatase activity in primary cultures. These 
observations suggest that the MSC-like cells are specialized in indi-
vidual tissues, while the cells still retain the original cell properties, 
such as the potential to differentiate into mesenchymal cell lineag-
es and the expression of the common cell surface markers. Further 
investigations of DPSCs may contribute to the field of regenerative 
therapeutics for tissue/organ repair in the near future. 
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GENETICALLY ENGINEERED MESENCHYMAL 
STEM CELLS WITH V-ERB-A ERYTHROBLASTIC 
LEUKEMIA VIRAL ONCOGENE HOMOLOG 
4 (ERBB4) IMPROVE CARDIAC PROTECTIVE 
POTENCY
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Background: Among several cell types used in stem cell therapy, 
mesenchymal stem cell (MSC) is a promising cell type for the treat-
ment of myocardial ischemia in both rodent model and human 
clinical trials. However, poor cell viability associate with transplan-
tation in the ischemic myocardium seemed to be a substantial 
impediment of its overall restorative capacity. In this study, we 
postulated that the overexpression of v-erb-a erythroblastic leuke-
mia viral oncogene homolog 4(ERBB4) in mesenchymal stem cells 
would enhance recruitment and penetration of the transplanted 
cells into ischemic myocardium, leading to cardiac protection 
after myocardial infarction(MI). Methodology/PrincipalFindings: 
First, we isolated mouse MSCs by flushing the marrow of both the 
tibia and the femur. The cells were kept in culture till passage 6, 
and then a subset of MSCs were used for characterization. These 
spindle-shaped MSCs were positive for CD44, CD90.2, SCA-1, and 
negative for the hematopoietic cell lineage-speci[[Unsupported 
Character - &#64257;]]c antigens CD34, CD45, C-kit. Also, they could 
be readily differentiated into adipocyte, chondrocyte and osteocyte 
under relative induction medium. Then these MSCs were geneti-
cally engineered using ex vivo lentiviral transduction to overexpress 
ERBB4. The expression plasmid was labled by GFP so the modified 
MSCs could be easily tracked after transplantation in vivo. After op-
timization and multiple infections, flurescence could be observed 
in 80% to 90% MSCs. These manipulated MSCs were injected in 
MI model either overexpressing empty vector or overexpressing 
ERBB4 as compared groups. One month after surgical MI and MSCs 

injection, heart function were evaluated by echocardiography and 
pressure volume loop assessments in following groups: 1). MSCs 
overexpressing empty vector;2). MSCs overexpressing ERBB4 ;3) 
Placebo (saline) ;and 4) normal control. The data showed the modi-
fied ERBB4-modified MSCs can improve cardiac performance after 
injury. For in vitro study, , the cells were kept culturing in hypoxic 
chamber to mimic the environment of myocardial infarction. The 
preliminary data showed that the apoptosis rate of the MSCs with 
ERBB4 expression was lower than the MSCs with empty vector after 
6h and 24h. Conclusion: Our preliminary data showed that geneti-
cally modified mouse MSCs might modulate the function of the 
ischemic cardiomyocyte by inhibiting apotosis, while the mecha-
nism of their beneficial effects needs to be further investigated.
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Kaplan Meier (KM) analysis is a well-established statistical method 
to estimate a probability survival function from lifetime data and is 
commonly applied to clinical trials that evaluate patient responses 
to treatment. However this method has not been generally applied 
to study single cell fate outcomes. Here we apply the KM estimator 
to quantify the empirical probability of single cell fate outcomes 
in culture as observed by time lapse microscopy. This method of 
analysis was evaluated using long-term cell lineage tracking data. 
The in vitro development of cardiac colony forming units fibroblast 
(cCFU-F) or granulocyte macrophage progenitors (GMP) were char-
acterised by observing the time of a) mitosis and b) apoptosis and 
c) fluorescent reporter gene expression in consecutive progeny. 
KM analysis was performed separately on cell groups classified ac-
cording to their culture environment and phenotype. The empirical 
probability distribution function for these events was conditionally 
dependent on cell class, and closely resembled lag exponential 
distributions. Therefore cell class specific rates for differentiation, 
apoptosis and lineage commitment could be estimated from KM 
curves. Cell developmental dynamics were simulated at the single 
cell pedigree and population levels with a multi-type Smith Martin 
model using the estimated cell class specific rates for differentia-
tion, apoptosis and lineage commitment. Closer examination of 
lineage pedigrees showed that cell classes were not homogeneous; 
there was lower heterogeneity for cells within pedigrees that 
comprise the cell class and cells within a pedigree did not develop 
independently from one another. For example cell generation 
times were strongly correlated in sister cells. There was vertical 
transmission of generation times, particular if mothers had a short 
G1 phase. Furthermore in the GMP system, macrophage progeni-
tor commitment within a clone was characterised by synchronous 
expression of lysozyme GFP and abrupt prolongation of cell cycle, 
suggesting that the haematopoietic lineage program is more de-
terministic at the clonal level. Therefore the stochastic (exponential) 
cell fate outcomes observed at the population level is attributed 
to both intra- and inter-clonal diversity. Future work will aim to 
develop methods for high throughput lineage tracking by live cell 
imaging, and to understand the role played by extracellular signals 
directing the dynamics of differentiation and proliferation. An un-
derstanding of stem and progenitor cell developmental dynamics 
is required for clinical translation of stem cell sciences.
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In vIvo TRACKING OF THE ROLE OF ENDOGENOUS 
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Mesenchymal cells are present in most tissues and of particular 
importance in the regenerative process of bone and bone mar-
row. Despite their pivotal roles in the maintenance of bones and 
hematopoiesis, the in vivo origin, lifespan, and dynamics of these 
cells are poorly understood. While putative mesenchymal stem 
cells (MSCs) have been defined by in vitro multi-lineage potential 
and immunophenotype, and are in clinical testing, how such cells 
perform in vivo remains a matter of debate. Using genetically engi-
neered mice in combination with intravital microscopy, we found 
that mature osteoblasts have a relatively short lifespan and that 
they do not proliferate even after injury. Rather, they are continu-
ally replenished by progenitor cells with an immunophenotype 
and in vitro functions consistent with that of mesenchymal stem 
cells. These MSC-like cells have a perivascular origin and efficiently 
labeled by Mx1 (myxovirus resistance-1). Further, they overlap with 
a subset of perivascular nestin+ MSCs. These cells maintain long-
term repopulation of osteoblasts in vivo, respond to tissue stress, 
migrate to sites of injury, and supply the majority of new osteo-
blasts in fracture healing. Single cell transplantation yielded prog-
eny that both preserve progenitor function and differentiate into 
osteoblasts producing new bone. Additionally, they are capable of 
both local and systemic translocation and serial transplantation. 
While these cells meet the definition of MSC in vitro in that they can 
undergo single cell-derived multi-lineage differentiation, they are 
osteo-lineage restricted in vivo and do not appear to participate in 
the generation of chondrocytes, skeletal muscle cells, endothelial 
cells or fibroblasts in growing and adult animals. Therefore, ex vivo 
multipotency of MSC should not be assumed to indicate in vivo 
function and the commonly defined, bone marrow derived MSC 
may be a heterogeneous population with the population defined 
here representing a highly dynamic and stress-responsive stem/
progenitor cell population with fate-restricted potential in vivo.

Technologies for Stem Cell Research
Poster Board Number: F-2222

DERIVATION OF NANOG KNOCK-IN GFP REPORTER 
IPS CELL LINES USING MEGANUCLEASE-INDUCED 
HOMOLOGOUS RECOMBINATION
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NANOG is a critical transcriptional factor for regulating pluripo-
tency, and it is specifically expressed in the inner cell mass, ES cells, 
and fully-reprogrammed iPS cells. The purpose of this study is to 
generate NANOG-GFP reporter iPS cell lines to visualize the NANOG 
gene expression. Such cells would be powerful tools to monitor 

NANOG for assessing pluripotency, differentiation potentials, and 
reprogramming mechanisms. Homologous recombination (HR) is 
the method of choice to develop such reporter cells, since it will al-
low the integration of a single copy of a reporter at a specific locus. 
Such integration can be achieved using a homing endonuclease, 
called meganuclease, which specifically recognize a sequence of 12 
to 30 base pairs of genomic DNA to induce a double strand break at 
the desired locus. While the double strand break is repaired by host 
cell, by transfecting a repair matrix with a GFP reporter, homolo-
gous recombination takes place within the cell and allows integra-
tion of the reporter gene into the desired locus. Here, we designed 
and generated a meganuclease targeting the intron 1 of human 
NANOG gene locus, as well as unique repair matrices, to facilitate 
introduction of the GFP gene at the NANOG start codon, to allow 
GFP expression under the control of the endogeneous NANOG 
promoter. To verify the strategy, CHO and 293H cells were trans-
fected with the meganuclease and confirmed the enzymatic activ-
ity. Then, we succeeded to knock-in the GFP gene at the NANOG 
exon 1 locus in 293H cells. In parallel, the expression of NANOG 
meganuclease was demonstrated in human iPS cells using similar 
methodologies and intermediate levels of targeted mutagenesis 
were observed using an assay based on Non-Homologous End 
Joining (NHEJ) repair mechanisms and deep sequencing. Experi-
ments were performed in iPS cells to evaluate the knock-in of GFP 
into the NANOG exon 1 gene by using an optimized protocol of the 
meganuclease-mediated HR. NANOG-GFP reporter iPS cell lines 
will allow us to assess NANOG promoter activation and silencing 
by measuring GFP expression, during iPS cell differentiation and 
reprogramming studies. This should help better understand the 
mechanisms involved in the induction of pluripotency.
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GENOME ENGINEERING OF IPS CELLS USING 
MEGANUCLEASES AND TALENS
Duhamel, Marianne1, Ollivier, Nathalie1, Duchateau, Philippe2, 
Oussedik, Kahina2, Lemaire, Frédéric2, Poirot, Laurent3, Chion-
Sotinel, Isabelle3, Englund, Mikael4, Ellerström, Catharina4, Hyllner, 
Johan4, Balbirnie, Edward1, Sourdive, David2, Rochon, Christelle1

1Cellectis Stem Cells, Ectycell, Evry, France, 2Cellectis, Paris, France, 3Cellectis 
Therapeutics, Paris, France, 4Cellectis Stem Cells - Cellartis, Göteborg, Sweden

Induced pluripotent stem cells (iPS) can be derived from adult 
somatic cells with various genotypes and phenotypes and have the 
capability to proliferate indefinitely and to differentiate into any hu-
man cell type. These characteristics make iPS cells ideal candidates 
for improvements to current drug screening approaches and for 
the development of novel regenerative medicines. Currently avail-
able differentiation protocols are frequently incomplete and do not 
always reach the desired terminal and/or mature stages. Genome 
engineering techniques based on homologous recombination (HR) 
represent a powerful means to improve these differentiation pro-
cesses, by allowing controlled expression of defined factors, along 
differentiation pathways, leading to improved terminal maturation 
and homogeneity of cells. However, HR is a precise, but inefficient 
mechanism, especially in iPS cells. Nevertheless, efficiency can be 
significantly improved by combining this approach with selectively 
cutting endonucleases, such as meganucleases and TAL effectors 
nucleases (TALENs), which induce a DNA double strand break at 
a defined locus within the genome. These endonucleases can be 
designed to target a unique locus in a safe harbour (SH) region of 
the genome. The advantage of this approach is that unlike random 
integration, where gene insertion can interfere with endogenous 
gene activity, transgenes can be integrated in a predictable and 
reproducible manner whilst maintaining the genome integrity of 
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the cell. In this study, several meganucleases and TALENs, targeting 
SH loci in the iPS genome, as well as associated unique GFP or Lucif-
erase repair matrices, were designed and produced. Initially, endo-
nuclease activity was confirmed in CHO and 293H cell lines. Suc-
cessful knock-in was also demonstrated in 293H cells and the most 
efficient endonucleases were then assessed in iPS cells. Globally, 
endonucleases were well expressed in iPS cells, but dose response 
experiments highlighted toxicity effects at high concentrations for 
some of them. Despite similar expression profiles, and depending 
of meganucleases/TALENs assessed, different levels of activity were 
measured through targeted mutagenesis experiments. Selected 
endonucleases were then evaluated for knock-in efficiency in iPS 
cells. Successful targeted genome integration was identified for 
specific loci, demonstrating the value of this technology to improve 
HR and facilitate genome engineering in iPS cells. Next steps will be 
to use these newly defined meganucleases and TALEN-based tools 
to generate engineered iPS cell lines with the potential to express 
critical differentiation factors. Development of relevant iPS-derived 
cellular models available both for drug screening and regenerative 
medicine will be achieved by modifying the time, level and dura-
tion of factor expression during the differentiation process.
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NERVE FORMATION IN 3D HISTOCULTURE FROM 
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We have previously discovered nestin-expressing multipotent hair 
follicle stem cells (Proc. Natl. Acad. Sci. USA 100, 9958-9961, 2003; 
Cancer Res. 65, 2337-2343. 2005; Cancer Res. 65, 5352-5357, 2005; 
Cell Cycle 7, 1865-1869, 2008). Mouse vibrissa (whisker) hair follicles 
were obtained from transgenic mice, in which the nestin promoter 
drives the expression of green fluorescent protein (ND-GFP). The 
whisker follicles contain nestin-expressing stem cells which origi-
nate from the follicle bulge. The whiskers were placed in long-term 
3-D histoculture on Gelfoam® and imaged with confocal micros-
copy. Nestin-GFP expressing cells were observed to traffic from the 
bulge area (BA) of the histocultured whisker and proliferated at the 
cut end of the severed nerve to extend the nerve which contained 
nestin-expressing spindle-shaped cells that co-expressed β3-
tubulin as well as nestin-negative round cells that expressed GFAP. 
In subsequent experiments, whisker follicles with a growing sen-
sory nerve, expressing ND-GFP, were co-cultured on Gelfoam® with 
the trigeminal nerve derived from mice expressing red fluorescent 
protein (RFP). Whiskers with a growing ND-GFP expressing nerve 
were placed in Gelfoam® culture next to the trigeminal nerve ex-
pressing RFP. On day 6 of Gelfoam® culture, dual-color fluorescence 
confocal imaging showed that the whisker-follicle sensory nerve 
grew out and fused with the trigeminal nerve. Our results suggest a 
major function of the nestin-expressing stem cells in the hair follicle 
may be formation of the hair follicle sensory nerve which can then 
fuse with the trigeminal nerve, which may mimic the in vivo sensory 
circuit. Gelfoam® histoculture is a very powerful method to study 
stem cell behavior of the hair follicle including nerve formation and 
the development of a sensory circuit.

Poster Board Number: F-2225

CONFOCAL IMAGING OF BEHAVIOR OF NESTIN-
EPXRESSING MULTIPOTENT STEM CELLS IN LONG-
TERM 3D HISTOCULTURE
Duong, Jennifer1, Mii, Sumiyuki1, Liu, Fang2, Moossa, A.R.3, Hoffman, 
Robert M .1

1AntiCancer Inc, San Diego, CA, USA, 2Department of Anatomy, Second Military 
Medical University, Shanghai, China, 3Department of Surgery, University of 
California San Diego, San Diego, CA, USA

We have previously discovered that nestin-expressing multipotent 
hair follicle stem cells are located above the hair follicle bulge and 
can differentiate into neurons and other cell types in vitro (Proc. 
Natl. Acad. Sci. USA 100, 9958-9961, 2003; Proc. Natl. Acad. Sci. USA 
102, 5530-5534, 2005). The nestin-expressing hair follicle stem cells 
can differentiate into Schwann cells and promote the recovery of 
pre-existing axons when they were transplanted to the severed 
sciatic nerve or spinal cord (Proc. Natl. Acad. Sci. USA 102, 17734-
17738, 2005; Cell Cycle 7, 1865-1869, 2008). We have also dem-
onstrated that the whisker hair follicle contains nestin-expressing 
stem cells in the dermal papilla (DP) as well as in the bulge area (BA) 
(Cell Cycle 10:830-839, 2011) but that their origin is in the BA (J. Cell. 
Biochem. 112, 2046-2050, 2011). In order to image trafficking and 
other behavior of nestin-expressing stem cells in the whisker, we 
cultured whiskers from transgenic mice expressing nestin-driven 
GFP (ND-GFP) in 3-dimensional histoculture on Gelfoam®. Confocal 
microscopy was used in order to image the nestin-expressing stem 
cells whiskers extracted from transgenic mice expressing ND-GFP. 
We were able to culture the whiskers for at least 2 weeks on Gel-
foam®, during which time it was observed that ND-GFP-expressing 
stem cells in the histocultured whiskers trafficked from the bulge 
area (BA) toward the dermal papilla (DP) area and extensively 
grew out onto Gelfoam®. This new method of long-histoculture of 
whiskers from ND-GFP mice will enable the extensive study of the 
behavior of nestin-expressing multipotent stem cells of the hair 
follicle.

Poster Board Number: F-2226

CHEMICALLY DEFINED HUMAN RECOMBINANT 
LAMININS PROVIDE UNIQUE AND BIORELEVANT 
SUBSTRATES FOR CULTURE OF HUMAN ES, IPS 
AND DIFFERENTIATED CELLS
Sun, Yi, Kallur, Therese, Tryggvason, Kristian
BioLamina AB, Stockholm, Sweden

Establishment of a chemically defined, xeno-free and feeder-free 
environment for culturing human pluripotent cells has been a 
major, long withstanding goal in the field of regenerative stem cell 
therapy. Pluripotent human embryonic stem (ES) cells and induced 
pluripotent stem (iPS) cells have in vitro been difficult to main-
tain. There are also difficulties to keeping differentiated cells alive 
maintaining their phenotype. Human ES and iPS cells differentiate, 
differentiated cells de-differentiate, die or change functional char-
acteristics. The solution for these problems can likely be found in in 
vivo biology. Extracellular matrix proteins are an important part of 
in vivo niches and have been shown to influence cell differentiation, 
adhesion, proliferation, migration, phenotype maintenance and 
self-renewal of many types of cells, including stem cells. Laminins, 
the main component of the basement membrane, are a family of 
heterotrimeric glycoproteins composed of α, β and γ chains that 
exist as five, three and three genetically distinct types forming 16 
different combinations in human tissues. Laminins bind to both 
the extracellular collagen and integrin receptors on the cell surface. 
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It has been shown that the integrin receptors can activate vari-
ous cell signaling pathways giving laminins themselves growth 
factor like properties. Laminins are the crucial link between cells 
and organs and the extracellular matrix between the organs. Even 
though there are many different proteins in the basement mem-
brane, the laminins are the only ones expressed tissue-specifically. 
Laminin-511 and 521 are expressed early in embryogenesis, while 
pancreatic cells produce laminin-511 and 411 and this specificity 
gives the laminins a role in creating the cellular niches. For instance, 
on top of laminin-511, the human ES cells self-renew with normal 
karyotype for at least 4 months (20 passages), and form teratomas 
with components of all three germ layers after injection into im-
mundeficient mice. Laminin-521 facilitates single human ES and 
iPS cell survival, rapid monolayer proliferation with maintained 
pluripotency and karyotypic stability for months after repeated 
single-cell suspension passaging without ROCK inhibitor. Therefore 
it is a major advantage to use biologically relevant laminins for in 
vitro cultures of both human pluripotent stem and differentiated 
cells, in order to ensure optimal survival, maintenance and differen-
tiation of correct, therapeutic cellular phenotypes. Tissue-purified 
laminins have been available for years. However, since laminins 
are extremely large and complex proteins that are, due to high 
cross-linking, very difficult or virtually impossible to isolate in native 
forms from tissues, current strategies for isolating laminins from 
tissues, like placenta, cause protein degradation, lot-to-lot varia-
tion that results in variable and unreliable research results. Only 
recently, techniques have been developed to manufacture human 
recombinant laminins from transfected human cell lines. Human 
recombinant laminins are both chemically defined and xeno-free 
and have been used widely in culturing human ES and iPS cells, and 
some differentiated cell types. Recombinant laminins are the only 
matrices available that are defined, xenofree and provide biological 
niches for various cells.

Poster Board Number: F-2227

PROTEOMIC ANALYSIS OF MICROVESICLES 
DERIVED FROM HUMAN MESENCHYMAL STEM 
CELLS
Choi, Seong Mi1, Kim, Han-Soo2, Kim, Kwang Pyo3, Hwang, 
Daehee4, Kang, Hoon-Chul1, Kim, Dong-Wook1

1Dept of Physiology, Yonsei University College of Medicine, Seoul, Korea, 
Republic of, 2Yonsei University College of Medicine, Seoul, Korea, Republic 
of, 3Konkuk University, Seoul, Korea, Republic of, 4POSTECT, Pohang, Korea, 
Republic of

Mesenchymal stem cells (MSCs) have emerged as one of the most 
promising stem cells for treating various degenerative or incurable 
diseases. Recent studies have shown that microvesicles (MVs) from 
MSCs contribute to the recovery of damaged tissues in different 
animal disease models. Here, we profiled the MV proteome to elu-
cidate the potential contribution of MVs to MSC-mediated cellular 
processes associated with their therapeutic effects. MVs purified by 
a combination of sucrose gradient and Optiprep density gradient 
centrifugation were analyzed by 1-D SDS PAGE and nano-LC-MS/
MS. A total of 730 microvesicular proteins were identified with high 
confidence from three independent experiments. By integrating 
protein-protein and protein-DNA interactions, we found that a 
substantial portion of the MV proteome could be regulated by plu-
ripotency inducing transcription factors (TFs), and that they could 
also closely interact with self-renewal and differentiation related 
proteins when mRNA data from undifferentiated (embryonic stem 
cells, ESC) and differentiated cells (mouse embryonic fibroblast 
cells) were further integrated. Functional enrichment analysis re-
vealed that the processes enriched by the MV proteins were largely 

overlapped with those enriched by the up-regulated genes in ESC, 
including cell adhesion, migration, and blood vessel development. 
Overall, these results indicate that a large number of MV proteins 
are associated with self-renewal and differentiation. Collectively, we 
identified a large spectrum of MV proteins derived from MSCs that 
have the potential to act as mediators of cell-cell communication 
and/or paracrine modulators of tissue repair and regeneration in 
diseases. This study was supported by grant SC-1110 , SC-2130 and 
MEST(2010-0020353) from the Stem Cell Research Center of the 21st 
Century Frontier Research Program, the Ministry of Education, Science, 
and Technology of the Republic of Korea
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DERIVATION OF HUMAN EMBRYONIC STEM CELLS 
FROM DISCARDED IMMATURE OOCYTES
Tachibana, Masahito1, Sparman, Michelle1, Woodward, Joy1, Wolff, 
Erin1, Cervera Juanes, Rita1, Masterson, Keith2, Wu, Diana2, Battaglia, 
David2, Lee, David2, Jensen, Jeffrey2, Patton, Phillip2, Amato, Paula2, 
Mitalipov, Shoukhrat1

1Reproductive & Developmental Sciences, Oregon National Primate Research 
Center, Beaverton, OR, USA, 2Department of Obstetrics & Gynecology, Oregon 
Health & Science University, Portland, OR, USA

Human embryonic stem cells (ESCs) are routinely derived from 
“surplus” embryos donated by patients undergoing infertility treat-
ments by in vitro fertilization (IVF). During conventional IVF proce-
dures, a small number of immature oocytes are recovered that are 
routinely discarded. We sought to investigate possibility of rescuing 
such oocytes by in vitro maturation (IVM) and their potential to 
develop to blastocysts and ESCs following in vitro fertilization. 
We approached 55 women undergoing IVF treatment at Oregon 
Health & Science University in 2011 to participate in this study. Of 
these invited patients, 50 agreed and consented to donate their 
immature oocytes for stem cell research (91% consent rate). Follow-
ing gonadotropin stimulation, hCG-priming, and oocyte retrieval, 
75 germinal vesicle (GV) and 42 metaphase I (MI) stage immature 
oocytes were harvested from 36 women and donated for this study. 
Following IVM using Sage medium, 67% (50/75) of GV and 69% 
(29/42) of MI oocytes matured to the metaphase II (MII) oocytes as 
judged by extrusion of the first polar body (PB). Fifty-eight MII oo-
cytes were selected for fertilization with donor sperm using intra-
cytoplasmic sperm injection (ICSI). Based on pronuclear formation, 
33 (57%) oocytes were successfully fertilized and following in vitro 
culture only 4 (12%) of fertilized oocytes developed to blastocysts. 
Interestingly, all developed blastocysts were from GV matured oo-
cytes. We plated these blastocysts on feeder layers in standard ESC 
culture medium consisting of DMEM/F12 medium supplemented 
with 0.1mM nonessential amino acids, 1 mM l-glutamine, 0.1 mM 
β-mercaptoethanol, 5 ng/ml basic fibroblast growth factor, 10% 
fetal bovine serum and 10% knockout serum replacement. Follow-
ing manual isolation of initial colonies and further passaging, two 
stable ESC lines were established (50% isolation rate). Our results 
suggest that immature human oocytes donated during IVF cycles 
can be efficiently matured and fertilized. However, developmental 
potential to blastocysts is significantly compromised. Neverthe-
less, blastocysts produced from IVM oocytes supported high ESC 
derivation rates. This study was approved by the OHSU institutional 
review board (IRB #6709) and supported by institutional funds and 
the Center for Women’s Health Circle of Giving grant.
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IDENTIFICATION OF CELL SURFACE MARKERS FOR 
EFFECTIVE ANALYSIS AND ISOLATION OF HUMAN 
INDUCED PLURIPOTENT STEM CELLS BY FLOW 
CYTOMETRY
Valamehr, Bahram1, Emre, Nil2, Abujarour, Ramzey1, Robinson, 
Megan1, Carson, Christian T.2, Flynn, Peter1

1Fate Therapeutics Inc., San Diego, CA, USA, 2BD Biosciences, La Jolla, CA, USA

Human induced pluripotent stem cells (hiPSCs) hold enormous po-
tential for industrial and therapeutic use, however several obstacles 
impede the scalable production, characterization and expansion of 
hiPSC clones. Fluorescence activated cell sorting (FACS) is a power-
ful approach for selection of cells with preferred characteristics, 
however human pluripotent stem cells have dramatically reduced 
viability when dissociated into the required single cell suspension. 
Moreover, cell surface signatures that can be used to distinguish 
bona fide hiPSC from partially reprogrammed cells by FACS remain 
elusive. We previously described the identification of a small 
molecule media additive SMC4TM to support the viability of single 
cell dissociated hiPSCs and the subsequent development of a 
platform for the high-throughput generation and characterization 
of hiPSC clones using FACS. We have further refined this platform 
by employing previously described markers CD13-/SSEA4+/Tra160+ 
in our cell sorting strategy for the isolation of hiPSC clones. In an 
enhanced sorting strategy, actively reprogramming pools of fibro-
blast origin are initially depleted of the fibroblast cells using CD13 
negative selection followed by an enrichment step employing 
hiPSC surface makers SSEA4 and Tra160. By using CD13-/SSEA4+/
Tra160+ selection criteria, individual hiPSCs are readily identified 
during the reprogramming process and can be directly plated into 
feeder free 96-well plates at clonal density to deliver hiPSC clones 
in an efficient and high-throughput manner. Furthermore, a survey 
of embryonic stem cell markers revealed that CD30 and CD50 may 
add an additional layer of selection criteria for the identification of 
bona fide hiPSCs. Preliminary data suggest that CD30 may better 
distinguish clones that express the core pluripotency genes and 
potentially serve as a surrogate marker for Nanog. The combination 
of SMC4TM culture along with CD13-/SSEA4+/Tra160+/CD30+ selec-
tion may represent a more stringent and highly efficient method 
of identifying and isolating hiPSCs from a heterogeneous pool of 
reprogramming cells. These methods will further enable the high 
throughput generation of hiPSC clones for pharmaceutical applica-
tions.

Poster Board Number: F-2230

HIGH-THROUGHPUT IDENTIFICATION AND 
SUBSEQUENT PRODUCT DEVELOPMENT OF 
THERMALLY-RESPONSIVE SYNTHETIC POLYMER 
HYDROGELS FOR ENZYME FREE PASSAGING 
AND LONG TERM MAINTENANCE OF HUMAN 
EMBRYONIC STEM CELLS
Zhang, Rong1, Mjoseng, Heidi K.2, Tourniaire, Guilhem3, Wiles, 
Michelle3, Swindells, Kathryn A.3, de Sousa, Paul2, Bradley, Mark1

1School of Chemistry, University of Edinburgh, Edinburgh, United Kingdom, 
2MRC Centre for Regenerative Medicine, University of Edinburgh, Edinburgh, 
United Kingdom, 3Altrika Limited, Sheffield, United Kingdom

Human embryonic stem cell culture environments have generally 
relied on the provision of recombinant or purified extracellular pro-
tein matrices to support attachment and growth. Here we report 
the high-throughput identification and subsequent product devel-

opment of synthetic polymer hydrogels as chemically defined and 
protein-free alternatives to purified or recombinant extracellular 
matrixes for hESC attachment and long maintenance, with enzyme 
free passaging abilities. On the synthetic polymer hydrogels and 
in a defined medium (mTESR) different hES cell lines maintained 
their undifferentiated state for over 20 passages, while maintaining 
their pluripotent nature. Critically, we have shown that the selected 
hydrogels can be scaled-up and efficiently coated onto standard 
multi-well plates allowing this groundbreaking technology to be 
made commercially available in established formats to external 
stem cell researchers. These substrates constitute a paradigm shift 
in stem cell culture technology, obviating reliance on both animal 
sourced or recombinant protein substrates and enzymatic or 
chemical dissociation for passaging which should facilitate both 
new advances in the field of stem cell research and support the 
development of novel therapies.

Poster Board Number: F-2231

EFFECT OF HYPOXIA ON Ex vIvo EXPANSION OF 
HUMAN MESENCHYMAL STEM CELLS
Chun, SoYoung, Kwon, Tae Gyun
BioMedical Research Institute, Daegu, Korea, Republic of

Background In vitro atmospheric oxygen pressure is around 150 
mm Hg (20% O2), whereas physiologic (in vivo) oxygen pressure 
ranges between 50 and 5 mm Hg (7%-0.7% O2). The normoxic 
environment in cell culture does not refer to a physiological stem 
cell niche. The aim of this study was to investigate the effect of 
oxygen concentration on human mesenchymal cell expansion. We 
analyzed human voided urine stem cells (hVUSCs), upper urinary 
track urine stem cells (hUUSCs), amniotic fluid stem cells (hAFSCs), 
dental pulp stem cells (hDPSCs) and umbilical vein endothelial 
cells (HUVECs) to achieve clinical relevant numbers and retention 
of stem cell properties. Method hVUSCs, hUUSCs, hAFSCs, hDP-
SCs and HUVECs were cultured under 5% O2 hypoxic or 20% O2 
normoxic condition for 5 days. For proliferation rate evaluation, cell 
counting kit-8 assay and cell cycle analysis were performed. Effect 
of hypoxia on the cell senescence and apoptosis was evaluated 
with β-galactosidase staining and TUNEL assay. Karyotyping was 
performed to evaluate chromosomal stability. Immunophenotype 
analysis was performed with Flow cytometry. The ex vivo expanded 
cells were induced into osteogenic, adipogenic or chondrogenic 
cells for analysis of multi-lineage differentiation efficiency. The 
molecular variation was analyzed with the expression of stem cell 
markers (Oct4, C-Myc and Nanog) and hypoxia-inducible marker 
(HIF-1α) by real-time PCR. Bone marrow stromal cells (BMSCs) and 
Jurkat cells were used for controls. Result hVUSCs, hUUSCs, hAFSCs 
and hDPSCs cultured under hypoxia were showed significantly 
increased proliferation rate and S-phase cells compared to those 
cultured under normoxic condition. Senescence and apoptosis 
was inhibited under hypoxia. The chromosomal stability was 
maintained during expansion under hypoxia. In immunophe-
notype analysis, hypoxia cultured cells were sustained the high 
level of mesenchymal stem cell surface markers. Hypoxic condi-
tion enhanced the multi-lineage differentiation efficiency of cells 
compare to the normoxia cultured cells. In real-time PCR assay, the 
hypoxia cultured cells expressed the high level of stem cell markers 
and HIF-1α. In case of HUVECs, hypoxic condition does not affect 
cell expansion on ex vivo culture. Conclusion The 5% O2 hypoxic 
condition enhances cell proliferation rate and retention of stem cell 
properties in hVUSCs, hUUSCs, hAFSCs and hDPSCs compared to 
20% O2 normoxia.
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IDENTIFICATION OF HUMAN STEM CELL 
REGULATORS THROUGH HIGH-THROUGHPUT 
FUNCTIONAL SCREENS
van Galen, Peter1, Kreso, Antonija1, Wienholds, Erno1, Popescu, 
Andreea1, van Lohuizen, Maarten2, Dick, John1

1Cellular and Molecular Biology, Ontario Cancer Institute, Toronto, ON, Canada, 
2Division of Molecular Genetics, The Netherlands Cancer Institute, Amsterdam, 
Netherlands

The blood system is organized as a hierarchy sustained by stem 
cells at the apex. Hematopoietic stem cells (HSCs) give rise to pro-
liferative progenitors which in turn are responsible for the output 
an estimated 1x10^12 differentiated cells per day. The unique 
potential of HSCs to renew the blood system throughout the 
lifetime of an individual has been the subject of intense investiga-
tion. Although murine models have revealed important circuitry 
that underlies HSC self-renewal, an understanding of the molecu-
lar components that sustain HSCs in humans is very limited. We 
developed a high-throughput approach to asses candidate stem 
cell regulatory genes in vivo using the xenograft assay, which is the 
only reliable means by which human HSC function can be read out. 
Candidate genes were selected from expression arrays compar-
ing primitive versus more differentiated cord blood and leukemia 
cell populations. 96 overexpression lentiviruses were created and 
mixed in pools of 8-12 lentiviruses. These pools were used to trans-
duce human cord blood cells, which were then injected into im-
munocompromised mice to determine if HSC output was altered. 
After 16 weeks of in vivo competition, the abundance of every 
gene was assessed by quantitative PCR and compared to the cells 
before injection. We discovered 4 genes that significantly enhance 
HSC output. These validated candidates include the transcriptional 
inhibitor ID2, which has previously been shown to disrupt the 
myeloid/lymphoid bifurcation step. We found a striking regulation 
of human HSC pool size and phenotype by over-expression of the 
transcriptional inhibitor ID2 in vivo. Taken together, by applying an 
in vivo high-throughput screen to primary human cord blood cells, 
we have uncovered several new regulators of human HSC function. 
Currently, our studies are focused on mechanistic insight into how 
these HSC regulatory genes modulate transcriptional programs, cy-
tokine balance and stress response. By gaining a thorough under-
standing of the signals that maintain HSCs, we are working towards 
drawing a complete wiring diagram to represent the HSC state.

Poster Board Number: F-2233

GENETIC STABILITY OF HUMAN MESENCHYMAL 
STEM CELLS EXPANDED USING THE QUANTUM 
CELL EXPANSION SYSTEM
Nankervis, Brian J ., Jones, Mark, Brecheisen, Michelle, Peters, 
Rebecca, Startz, Thomas, Vang, Boah, Nguyen, Kim
Biotechnology, Terumo BCT, Lakewood, CO, USA

Quantum Cell Expansion System (Quantum) is a novel hollow 
fiber-based device from TerumoBCT that automates and closes the 
cell culture process, dramatically reducing labor intensive pro-
cesses such as manual cell culture feeding and harvesting. Manual 
flask and cell factory processes for the production of clinical-scale 
quantities of human bone marrow-derived mesenchymal stem 
cells (hMSC) have been successfully translated onto the Quantum 
platform. The translation of this formerly static manual process 
performed primarily on tissue culture polystyrene (TCPS) substrates 
may raise the question of whether hMSC cultured on a hollow fiber 
platform yields comparable cell quality. To this end, TerumoBCT has 

carried out a rigorous battery of assays to determine the genetic 
stability of MSC produced with the Quantum System. The concept 
of genetic stability can be very encompassing. Many factors can 
influence the types of biological testing required to show genetic 
stability depending on the cell type and end-use of the product 
harvested from the device. Genetic stability was assessed by 
phenotypic characterization, micronucleus formation, morphology, 
potency (trilineage differentiation capacity and growth kinet-
ics), tumorigenic potential (xenograft; “Nude” mice model), and 
chromosomal characterization (Spectral Karyotyping “SKY” analysis) 
to determine the presence of chromosomal aberrations in the cell 
population. HMSCs expanded exclusively in T225 culture flasks 
were evaluated using the same battery of tests performed using 
hMSCs expanded in the Quantum. Whole Bone Marrow (WBM) 
was directly loaded into Quantum and hMSCs were isolated by 
adherence in the bioreactor of the Quantum system. HMSCs were 
expanded, harvested by trypsinization, and reloaded into a new 
Quantum five (5) times per donor (three (3) donors). Spectral Karyo-
typing and the xenograft were performed using cells harvested 
from Passage 2. Human Mesenchymal Stem Cells harvested from 
Quantum demonstrated phenotype, morphology, and trilineage 
differentiation capacity characteristics consistent with the Interna-
tional Society of Cell Therapy (ISCT) standard for hMSCs. The cell 
population showed no tumor formation in athymic mice 60 days 
post-transplant, no chromosomal aberrations, and no DNA dam-
age as measured by increased levels of micronucleus formation. 
Therefore it can be concluded that Quantum-produced hMSC are 
of comparable quality and demonstrate analogous genetic stability 
to hMSC cultured on TCPS.

Poster Board Number: F-2234

HIGH-THROUGHPUT CHARACTERIZATION USING 
FLUORESCENCE CELL BARCODING OF HUMAN 
IPSC AND IPSC NEURONAL DERIVATIVES
Woodruff, Grace, Reyna, Sol M., Goldstein, Lawrence S B
University of California, San Diego, La Jolla, CA, USA

Induced pluripotent stem cell (iPSC) technology has opened the 
door for modeling human disease in the relevant cell types and 
in the genetic background of interest. This is particularly compel-
ling for the study of sporadic disease where we do not know the 
genetic contribution. Elucidating how genomic variation drives 
sporadic disease will require iPSC lines from many human patients. 
However, one of the current limitations in using iPSC for large scale 
modeling of sporadic disease, is the expensive and time consuming 
methods used in iPSC generation and characterization. In addition, 
there is a lack of high-throughput assays that will allow for pheno-
typic characterization of iPSC derivatives in a time and cost-effec-
tive manner. For example, in sporadic Alzheimer’s disease, there are 
numerous reports of abnormal endocytic and lysosomal systems, 
but immunofluorescence staining and the following microscopy 
is slow and expensive. Therefore, we have adapted a flow cytom-
etry technique called Fluorescent Cell Barcoding (FCB) to rapidly 
characterize and identify iPSC with high expression of pluripotency 
markers and developed assays for high-throughput phenotypic 
characterization of neurons and other iPSC derivatives. We report 
that this technique is high-throughput, rapid and reduces cost over 
current methods more than 50-fold. The FCB method will allow 
for large-scale reprogramming of human cells to model sporadic 
disease and to characterize phenotypes of iPSC derivatives.
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GENERATION AND VALIDATION OF MONOCLONAL 
ANTIBODIES TO 17 NEWLY IDENTIFIED CELL 
SURFACE PROTEINS THAT ALLOW ENRICHMENT 
OF HUMAN PLURIPOTENT STEM CELLS .
O’Brien, Carmel1, Chy, Hun1, Zhou, Qi1, Lambshead, Jack1, 
Blumenfeld, Shiri1, McKinstry, William J.1, Bentley, John D.1, Adams, 
Timothy1, Wang, Yu-Chieh2, Sabatini, Karen2, Laurent, Louise C.3, 
Loring, Jeanne F.2, Laslett, Andrew L.1
1CSIRO Materials Science & Engineering, Clayton, Australia, 2Chemical 
Physiology, Center for Regenerative Medicine, The Scripps Research Institute, 
La Jolla, CA, USA, 3Chemical Physiology, Center for Regenerative Medicine, 
Reproductive Medicine., The Scripps Research Institute and University of 
California, San Diego, La Jolla, CA, USA

The ability of human embryonic stem (hES) cells and human 
induced pluripotent stem (hiPS) cells, collectively termed human 
pluripotent stem cells (hPSCs), to indefinitely self-renew and to 
differentiate into essentially all cell types renders them potential 
sources of material for a wide range of clinical applications. How-
ever, there remains a real need to develop new cellular markers 
that will allow both large scale purification of live hPSC cultures, 
as inputs to differentiation assays, and identification and removal 
of unwanted residual tumorigenic pluripotent cells from hPSC-de-
rived cell populations following differentiation. We are generating 
and characterising antibodies that recognise novel hPSC-associated 
epitopes that will be useful for both the enrichment and removal 
of live OCT3/4 expressing cells. We have previously reported the 
use of a FACS-based immunotranscriptional profiling system to 
characterise multiple hPSC lines (both hES and hiPS), and the sub-
sequent identification of the subpopulation of hPSC that expresses 
high levels of the pluripotency-associated cell surface antigens 
CD9 and GCTM-2. Combined with membrane polysome translation 
state analysis, these data have identified all proteins likely to be 
expressed on the surface of pluripotent cells, leading us to a final 
selection of known genes for candidate cell surface proteins, which 
had not been previously associated with pluripotent cells, but 
which we observed were switched off very rapidly upon differen-
tiation. We have subsequently generated antigens for 35 of these 
candidate cell surface proteins for which commercially available 
antibodies were either not available or did not detect epitopes on 
live hPSC by FACS analysis. These antigens have been generated 
via peptide synthesis or protein expression in both prokaryote 
and eukaryote cells. Following immunisation, confirmation by 
direct antigen array analysis and high throughput FACS screening 
of hybridomas, to date we have identified and expanded ~200 
novel hybridomas of interest. We have now successfully subcloned 
~80 IgG monoclonal antibodies (MAbs) that recognise 17 novel 
pluripotency-associated epitopes which are detected on live hPSCs 
by flow cytometry analysis. Hybridomas that bind to these 17 hPSC 
epitopes of interest have been grown to scale in reduced serum 
conditions and MAbs isolated on Protein A/G columns, followed by 
size exclusion chromatography and centrifugal concentration. We 
present here the novel hPSC-associated proteins for which we have 
generated and validated purified MAbs. Characterisation studies on 
two hES and two hiPS cell lines by multiparameter immunostaining 
and FACS analyses demonstrated the correlation of each MAb hPSC 
profile against our established CD9hi/GCTM-2hi/OCT3/4hi profile. 
Time course differentiation studies and subsequent FACS profiling 
in conjunction with OCT3/4 expression are also in progress for each 
MAb. In further studies, these novel hPSC-identifying MAbs are be-
ing coupled to magnetic beads and to toxins for testing in our hPSC 
purification and off-target cell purging assays (see related abstract: 

Yu-Chieh Wang et al). We anticipate that these antibodies will be 
extremely useful for the identification, enrichment and removal of 
hPSCs and moreover, that they will enable further exploration of 
the relationship between the proteins detected by these antibodies 
and the maintenance and/or loss of pluripotency.

Poster Board Number: F-2236

HUMAN EMBRYOID BODIES AS 3D In vItro 
MODEL FOR DEVELOPMENT TOXOCITY 
PREDICTION
Shin, Hye Young, Dorval, Thierry
Cellular differentiation and Toxicity Prediction, Institut Pasteur Korea, 
Seongnam-si, Korea, Republic of

For pharmaceutical companies, defining relevant and accurate 
protocols for toxicity prediction is a key step in order to avoid drug 
development failure at clinical phases. Due to the complexity of the 
processes involved in the development of the embryo, chemical 
development toxicity is currently mainly based on animal testing. 
On top of being expensive and time consuming, these experi-
ments require the sacrifice of large number of animals. Moreover, 
it has been proven that the animal model cannot be considered 
as relevant enough for teratogenicity prediction. In such context 
the human embryonic stem cells (hESC) in vitro model represents 
an important opportunity for developmental toxicity prediction. 
Indeed, hESC are pluripotent and can recapitulate in vitro the early 
stages of the embryo development. Testing drugs on such cell 
culture open a new way of defining toxicity. Indeed, it appears that 
most of the drug influencing the differentiation (without being cy-
totoxic) correlate drugs classify as teratogen by the Food and Drug 
Administration. Here we show a complex and accurate protocol for 
developmental toxicity in a High Content Screening (HCS) context. 
We have already successfully performed a large scale compound 
image based screening to identify small molecules inducing dif-
ferentiation and correlate our results with teratogen agents. To 
increase the prediction quality, we performed with a 3 dimensional 
(3D) Embryonic Bodies (EB), instead of using a convenient 2D 
monolayer cell culture. EB is 3D cell mass, mimicking the early stage 
of the embryo development; therefore it is more feasible for evalu-
ation of potential developmental toxicity. To validate our protocol 
hESC was used to overcome misjudgment which is can be caused 
by using mESC. We tested three categories of well-known drugs, 
strongly teratogen, weak teratogen, none teratogen. For each 
category, we selected three drugs: hydoxyurea, cyclophosphamide, 
and isotretinoin (accutane) for strongly teratogen; dexamethasone, 
caffeine, and aspirin for weakly teratogen; folic acid, isoniazid, and 
ascorbic acid for none teratogen. The concentration was deter-
mined based on the early report. To characterize three germ layer 
differentiations, we used AFP for endodermal lineage marker, 
Brachyury for mesodermal lineage marker, and Nestin for ectoder-
mal lineage marker, respectively. One major aspect of the project is 
the automation of the 3D image acquisition and the accurate quan-
tification of the EB phenotype. For this purpose we have developed 
a 3D image processing software that analyze the EB morphology 
and quantify the 3 germs layer differentiation ratio. Quantitative 
structure-activity relationship (QSAR) analysis is also performed in 
parallel to increase the robustness of the prediction protocol. In 
conclusion, we propose a novel way of quantifying and predicting 
the developmental toxicity in a HCS context using hESC-derived EB, 
a 3D structure mimicking the early stage of the embryo devel-
opment. Our approach is highly challenging on many different 
aspects, but has been already validated on reference compounds.
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SUSPENSION CULTURE OF HUMAN PLURIPOTENT 
STEM CELLS IN CONTROLLED, STIRRED 
BIOREACTORS
Olmer, Ruth, Ulrich, Martin, Zweigerdt, Robert
LEBAO, Hannover Medical School, Hannover, Germany

Therapeutic and industrial applications of pluripotent stem cells 
and their derivatives requires large cell quantities generated in 
defined conditions. To this end we have translated single cell 
inoculated suspension cultures of human pluripotent stem cells to 
stirred tank bioreactors. These systems are widely used in biophar-
maceutical industry, allow straight forward scale up and detailed 
online monitoring of key process parameters. To ensure minimum 
medium consumption, but in parallel functional integration of 
all probes mandatory for process monitoring i.e. for pO2 and pH, 
experiments were performed in 100 ml culture volume in a “mini 
reactor platform” consisting of 4 independently controlled ves-
sels. By establishing defined parameters for tightly controlled cell 
inoculation and aggregate formation up to 2 x 108 hPSCs / 100 
ml were generated in a single process run in 7 days. Expression of 
pluripotency markers and cells ability to differentiate into derivates 
of all three germ layers in vitro was maintained, underlining practi-
cal utility of this new process. The presented data provide key steps 
towards scalable mass expansion of human iPS and ES cells thereby 
enabling translation of stem cell research to (pre)clinical application 
in relevant large animal models and valuable in vitro assays for drug 
development and validation as well.

Poster Board Number: F-2238

DETECTION AND SEPARATION OF 
UNDIFFERENTIATED HUMAN PLURIPOTENT 
STEM CELLS FROM HETEROGENEOUS CELL 
POPULATIONS USING LECTINS AND NOVEL 
MONOCLONAL ANTIBODIES
Wang, Yu-Chieh1, Sabatini, Karen1, O’Brien, Carmel2, Chy, Hun2, 
Zhou, Qi2, Lambshead, Jack2, McKinstry, William J.2, Bentley, John 
D.2, Adams, Timothy2, Peterson, Suzanne E.1, Laslett, Andrew L.2, 
Laurent, Louise C.3, Loring, Jeanne F.1
1Department of Chemical Physiology, The Scripps Research Institute, La Jolla, 
CA, USA, 2Materials Science and Engineering, CSIRO, Clayton and Parkville, 
Australia, 3Department of Reproductive Medicine, University of California-San 
Diego, San Diego, CA, USA

Human pluripotent stem cells (hPSCs), including human embry-
onic stem cells (hESC) and human induced pluripotent stem cells 
(hiPSC), have the abilities to indefinitely self-renew and to dif-
ferentiate into essentially all cell types. While these characteristics 
make them potential sources of material for a wide range of clinical 
applications, they also pose potential risks from uncontrolled 
self-renewal and off-target cellular differentiation. To enhance the 
reproducibility of in vitro differentiation methods, and to decrease 
the potential for differentiation down off-target paths, it may be 
desirable to generate homogeneous undifferentiated pluripotent 
stem cell populations in which all the cells have similar differentia-
tion capacities and responses to differentiation factors. In addition, 
rapid and dependable methods to detect and remove residual 
undifferentiated pluripotent cells from differentiated derivatives 
are essential to ensure the safety of cell populations differentiated 
from hPSCs for clinical purposes.We have identified lectins specific 
for pluripotency-associated glycoproteins that can be used for 
the detection and isolation of viable hPSCs. In addition, we have 
screened commercially available antibodies for specificity to hPSC 

cell-surface epitopes and generated novel hPSC-specific mono-
clonal antibodies and validated them by high-throughput live-cell 
FACS screening (see related abstract: Carmel O’Brien et al).Using 
the pluripotency-associated lectin UEA-I in a high-content imaging 
assay, we have been able to reproducibly detect rare hPSCs in a 
mixed cell population at a ratio of hPSCs:fibroblasts of 1:100,000. 
We have also used biotinylated UEA-I in magnetic activated cell 
separation (MACS) to remove pluripotent cells from mixed cell 
populations that consist of hPSCs and fibroblasts at a broad range 
of mixing ratios. The high efficiency of UEA-I-mediated MACS was 
demonstrated by the quantitative removal of hPSCs from a mixed 
population of 100 hPSCs and 1 million fibroblasts. We are now 
testing these methods on populations of neural progenitor cells 
generated by directed differentiation of hPSCs, as well as on mixed 
populations consisting of hPSCs spiked into a variety of primary cell 
types. Since none of the lectins or monoclonal antibodies in our 
collection is absolutely specific for hPSCs, we anticipate that widely 
generalizable strategies for detection, enrichment, and removal 
of hPSCs from mixed populations will involve multiple lectins and 
antibodies. We are currently optimizing detection and separation 
methods using several antibodies identified in our screens, includ-
ing the TG343 antibody (targeting pericellular keratan sulphate 
proteoglycan antigen) and the novel monoclonal antibody AL27 
(targeting the F11R/JAM-A receptor). We have recently coupled the 
TG343 antibody to a cytotoxic saporin moiety and demonstrated 
that this reagent results in selective toxicity to pluripotent cells.
Our results suggest that the lectins and monoclonal antibodies 
identified in this study are potentially valuable tools for the qual-
ity control of hPSC-derived cell populations destined for clinical 
use. They can be applied to generate homogeneous populations 
of undifferentiated hPSCs for use as the starting material for in 
vitro differentiation procedures, and to detect and purge residual 
undifferentiated pluripotent cells from the resulting differentiated 
populations.

Poster Board Number: F-2239

GENERATION OF A HUMAN MODEL OF MACHADO-
JOSEPH DISEASE BY REPROGRAMMING OF 
PATIENT FIBROBLASTS
Onofre, Isabel
Gene Therapy group, Center for Neuroscienceand Cell Biology, Coimbra, 
Portugal

Machado-Joseph disease is a hereditary neurodegenerative 
disorder caused by the expansion of a polyglutamine tract in the 
C-terminus of ataxin-3. The study of the pathogenesis of MJD 
has been restricted to artificial disease modeling systems such as 
animal models or cell lines, which present limitations as models of 
human neurogenetic disorders. With the development of induced 
pluripotent stem cell (iPS) cell technology disease specific neurons 
can now be generated from patients’ fibroblasts. In the present 
work we investigated whether dopaminergic neurons can be 
generated from Machado-Joseph disease patient fibroblasts and 
provide a model for the study of the disorder in living neurons by 
reprograming patient fibroblasts into iPS cells followed by differ-
entiation into this particular subtype of neurons. iPS cell lines were 
generated through the induced expression of the four transcrip-
tion factors  OCT3/4, SOX2, KLF4 and c-MYC using a policistronic 
SFFV (spleen focus-forming virus promoter)-driven 4-in-1 codon 
optimized lentiviral vector. Colonies were picked at days 16-22 and 
mechanically dissociated for replating and passaging. Comprehen-
sive characterization involved alkaline phosphatase activity assay, 
immunostaining for pluripotency markers (TRA-160, TRA-1-81, 
SSEA4 and NANOG), qRT-PCR for evaluation of transgene silencing 
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and levels and pattern of expression of endogenous pluripotency 
genes (OCT4, SOX2, NANOG, GDF3, TERT, REX1, ABCG2), and in 
vitro differentiation studies. The results indicate that the clones are 
bona fide iPS cells. In vivo differentiation studies and neuronal dif-
ferentiation in dopaminergic neurons from iPS cells are in progress. 
Functional and electrophysiological studies are also on-going to 
characterize and compare the molecular state of the induced cell 
to the target cell, measure its functionality and assess the stability 
of reprogrammed cell fate of dopaminergic neurons obtained by 
this approach. It is expected that this new human model of MJD 
will provide a physiologically-relevant disease model, recapitulating 
the molecular and cellular phenotypes typical of MJD and opening 
new opportunities for exploring the disease pathogenesis and for 
drug screening.

Poster Board Number: F-2240

PURIFICATION OF HUMAN ADIPOSE TISSUE-
DERIVED STEM CELLS BY MEMBRANE FILTRATION 
METHOD
Wu, Chen-Han, Chen, Li-Yu, Higuchi, Akon
Department of Chemical and Materials Engineering, National Central 
University, Jhongli, Taiwan

Adipose-derived stem cells (ADSCs) are a promising cell source in 
regenerative medicine, of particular utility for cell therapies and 
tissue engineering, because adipose tissue can easily be harvested 
in large quantities compared to bone marrow, and ADSCs have 
high proliferation rates in culture. ADSCs are isolated from adipose 
tissue by liposuction and centrifugation followed by cultivation on 
cell culture dishes for at least one passage. The cultivation of cells 
derived from adipose tissue is necessary to purify ADSCs (i.e., “the 
culture method” for the purification of ADSCs) because the adipose 
tissue contains not only ADSCs but also adipose and other types of 
cells. The culture process for the purification of ADSCs requires sev-
eral days, at minimum. If ADSCs can be purified from adipose tissue 
in a short period of time (i.e., less than 2 hrs) by using a cell purifica-
tion device such as the membrane filtration method, cell therapy 
and tissue engineering applications using autologous ADSCs might 
become more efficient. Therefore, we investigated the purification 
of human ADSCs from a digested solution of adipose tissue by the 
membrane filtration method in this study, and we compared the 
purity of ADSCs and the differentiation ability of ADSCs into osteo-
blasts after purification by the membrane filtration method and the 
conventional cell culture method. We investigated two filtration 
methods to purify hADSC, i.e., batch-type and perfusion-type 
filtration methods. Main differences between these two filtration 
methods are cell flow direction to the membranes. Polyurethane 
foaming membranes having 5-12 μm of pore size were used as the 
membranes for the separation of hADSCs from human adipose 
tissue. The surface marker of ADSCs (e.g., CD73 and CD90) in the 
cells in the permeate and recovery solutions were analyzed by flow 
cytometry whether the mesenchymal stem cells were enriched af-
ter permeation through the membranes. The differentiation of cells 
into osteoblasts, which were separated by the membrane filtra-
tion method was evaluated to confirm the enriched hADSC in the 
permeate solution through the membranes by culture of the cells 
in induced medium of osteogenic differentiation. We, further, inves-
tigated the isolation of ADSCs by the membrane filtration method 
through surface-modified PU membranes having with various 
nanosegments (e.g., -NH2, -SO3H, -OH, and -COOH), and compared 
the isolation efficiency of ADSCs purified through nonmodified 
PU membranes and surface-modified PU membranes. We found 
that the cells separated through PU membranes by the perfusion 

method showed high popuration of ADSCs from surface marker 
analysis and the highest osteogenic differentiation ability.

Poster Board Number: F-2241

NOVEL CRYOPRESERVATION AGENT FOR 
EFFECTIVE VITRIFICATION OF HUMAN 
EMBRYONIC STEM CELLS USING CARBOXYLATED 
ε-POLY-L-LYSINE
Ota, Akemi1, Matsumura, Kazuaki2, Lee, Junjae1, Mori, Hiromi1, 
Okihana, Hiroyuki1, Hyon, Soung Hyu1

1Institute for Frontier Medical, Kyoto University, Kyoto, Japan, 2Department 
of Materials Science New Materials Design and Synthesis School of Materials 
Science, Japan Advanced Institute of Science and Technology, Nomi, Japan

(Purpose) Safe and Stable cryopreservation is one of the most 
important issues in clinical application of human embryonic stem 
(hES) cells. DMSO is very popular cryoprotective agent, but its 
cytotoxity and influence on cell differentiation are not ignored, so 
the substituted cryoprotectant is desirable. We already reported 
that a novel cryopreservation reagent with anti-freezing poly-
ampholyte, and it was excellently effective for human iPS cells by 
vitrification. In this study, we tested that this solution could be ap-
plicable to the cryopreservation of hES cells. (Materials & Methods) 
We already showed the synthesis of the polymeric cryoprotectant, 
carboxylated ε-poly-L-lysine (COOH-PLL) [1. Matsumura K, et al. 
Polyampholytes as low toxic efficient cryoprotective agents with 
antifreeze protein properties. Biomaterials 30: 4842-4849 (2009), 
2. Matsumura K, et al. Effective vitrification of human induced plu-
ripotent stem cells using carboxylated ε-poly-L-lysine. Cryobiology, 
63, 76-83 (2011)]. hES cells that we used were KhES1 and KhES3 
supplied from Kyoto University. The hES cells at the condition of 
colonies were cryopreserved by vitrification with our cryopreserva-
tion agent (StemCell Keep ®; Bio-Verde, Kyoto, Japan) containing 
10% carboxylated poly-L-lysine, 6.5 M ethylene glycol and 0.75M 
sucrose. After freezing in liquid nitrogen, hES cells were thawed 
again, and cultured on SNL feeder layer, and observed their mor-
phology. We checked their undifferential abilities by alkaline-phos-
phates staining and immunohisochemical staining for stem cell 
markers, OCT-3/4, SSEA-4 and TRA-1-60, and also their karyotype 
analysis was performed. (Results & Discussion) When hES cells were 
cryopreserved with our new solution (StemCell Keep ®) containing 
anti-freezing polyampholyte, it was shown that the cell growth was 
higher than that with the existing DAP213 solution containing 2M 
DMSO, 1 M acetamide and 3 M propylene glycol, and the total cell 
number of the former was about twice fold as high as that of the 
latter. The hES cells, which were frozen with StemCell Keep ®, were 
thawed and cultured in single cell suspension on Matrigel-coated 
dish, these cells could be easily attached to the bottom of the dish 
on the next day, but fewer cells frozen with DAP213 were attached 
there. The alkaline phosphates staining and the immunostaining 
clearly showed the undifferential colonies in the culture of hES cells 
frozen with our solution. The karyotype analysis of those cells also 
showed normal chromosome components. Our anti-freezing poly-
ampholyte (StemCell Keep ®) become effectively a good reagent 
for hES-cell cryopreservation in stead of DAP213. Furthermore, slow 
freezing is better cryopreservation of hES cells for clinical applica-
tion in future, so we try to make a new cryoprotective agent for 
slow freezing.
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HUMAN EMBRYONIC STEM CELL (HESC) LINES; 
MODELS FOR CHROMOSOMAL AND GENETIC 
DISEASES
Zaninovic, Nikica, Zhan, Qiansheng, Rosenwaks, Zev
Dept of Reproductive Medicine, Cornell Univ Weill Medical College, New York, 
NY, USA

hESC research is performed with IVF embryos derived from three 
major sources. These include donated normal discarded embryos, 
chromosomally abnormal embryos (monosomy, trisomy and mosa-
ics) which would otherwise be discarded after preimplantation 
genetic diagnosis or screening (PGD or PGS), and embryos carrying 
specific genetic diseases. Stem cells derived from the latter two 
sources can represent excellent in vitro models to study specific 
chromosomal and genetic diseases. hESC lines were derived from 
blastocysts obtained after PGS or PGD analysis on day 3 of embryo 
development. Blastomeres were screened for chromosomal abnor-
malities by FISH or tested for the specific gene mutations or linked 
markers. hESC lines were fully characterized and tested for pluripo-
tency in vitro and in vivo. Out of 39 hESC lines: 4 lines were derived 
from donated IVF embryos, 12 from PGS aneuploid diagnosed em-
bryos, 5 with unbalanced chromosomal translocation and 18 from 
embryos with single gene disorders. Derivation efficiency varied 
between the groups: hESC derivation efficiency was 30% efficiency 
for IVF and PGD embryos whereas chromosomally abnormal 
embryos exhibited a lower derivation efficiency at 15%. Overall, 
derivation efficiency depended on the presence of the inner cell 
mass (ICM) in the blastocyst, the introduction of laser ICM isolation 
and utilizing a novel hESC-conditioned medium. With the latter 
innovations, a 50% hESC derivation rate can be achieved. In the 
PGS group, 9/12 lines were found to have a normal chromosomal 
complement by karyotypic and SNP analysis; 3 were abnormal with 
only one showing the corresponding abnormality exhibited by its 
progenitor day 3 embryo. These results can be explained by the 
inefficiency of a 9 chromosome FISH analysis on day 3 embryos, by 
blastomeric mosaicism on day 3 embryos or may be a result of cell 
selection at the hESC level (i.e. preferential growth and dominance 
of euploid over aneuploid cells). No uniparental disomy (UPD) 
was observed by microsatellite and SNP analysis in these lines. 
Extended in vitro cultures of hESC promotes the acquisition of 
oncogenic genomic changes observed by SNP analysis resulting in 
chromosomal aneuploidy (trisomy observed in 3 lines). In the PGD 
group, 3 hESC lines were derived from fragile X affected embryos. 
Fragile X analysis (Southern blot) of the hESC lines showed one 
normal line (30 CGG repeats); one permutated (73 repeats) and one 
fully mutated line (>200 repeats). The list of other affected hESC 
lines include: BRCA1 and BRCA2, Beta-Thalassemia, Huntington, 
Cystic Fibrosis, Retinoblastoma, Hemophilia A, Achondroplasia, and 
Dystonia. hESC lines from affected embryos represent a potential in 
vitro model for unraveling developmentally-regulated mechanisms 
associated with chromosomal and genetic abnormalities. PGS 
abnormal embryos can serve as an alternative source for normal 
euploid lines.

Poster Board Number: F-2243

A NOVEL METHOD FOR HIGH-THROUGHPUT 
KARYOTYPING OF HUMAN PLURIPOTENT CELLS
Lund, Riikka1, Nikula, Tuomas2, Rahkonen, Nelly1, Närvä, Elisa1, 
Baker, Duncan3, Harrison, Neil3, Andrews, Peter3, Otonkoski, Timo4, 
Lahesmaa, Riitta1

1University of Turku and Åbo Akademi University, Turku Centre for 
Biotechnology, Turku, Finland, 2PerkinElmer Diagnostics, Turku, Finland, 3Centre 
for Stem Cell Biology and the Department of Biomedical Science, University 
of Sheffield, Sheffield, United Kingdom, 4Program of Molecular Neurology, 
Biomedicum Stem Cell Center, University of Helsinki, Helsinki, Finland

Genomic integrity of human pluripotent stem cell (hPSC) lines re-
quires routine monitoring, since in vitro maintenance of stem cells 
is associated with the accumulation of karyotypic abnormalities. 
We have tested a novel karyotyping assay, which enables frequent 
monitoring of the genomic integrity of pluripotent cells in cost-
efficient and high-throughput manner. The assay measures DNA 
copy numbers at the chromosome arm resolution utilizing bacterial 
artificial chromosome (BAC) probes immobilized onto color-encod-
ed polystyrene microspheres distinguishable by a luminometer. 
We have compared the novel method to conventional G-banding 
and array based methods, and the data obtained with bead 
based system is in good concordance with the other analyses. The 
method provides a fast and easy tool for detection of chromosomal 
abnormalities, and enables routine screening of stem cell lines in a 
cost-efficient high-throughput manner.

Poster Board Number: F-2244

A DE-NOVO DESIGNED CXCR4 SYNTHETIC 
AGONIST DIRECTS TARGETED HUMAN NEURAL 
STEM CELL MIGRATION
Zhang, Runquan
Sanford-Burnham Medical Research Institute, San Diego, CA, USA

Human neural stem cells (hNSCs) respond to many spatial and tem-
poral signals along with their integration into the central nervous 
system (CNS). Chemokines are among these transiently expressed 
signals, often supplied by microglia and invading macrophages at 
“niches of injury” within these areas. The precise engagement of 
neural progenitors was demonstrated by the significant elevation 
of stromal cell derived factor 1α (SDF-1α). Activation of CXCR4, 
the cognate receptor of SDF-1α, triggers a series of intracellular 
molecular programs mediating multiple reparative actions, includ-
ing the trafficking and survival of hNSCs. Based on these existing 
contexts, a major challenge for the success of CNS regeneration is 
to create an “optimized” environment for highly effective stem cell 
engagement. Here we show a de-novo designed synthetic peptide 
being highly potent in mobilizing hNSCs both in vitro and inside 
the engrafted healthy adult mouse brains. Cell-based experiments 
and molecular modeling have demonstrated the agonist peptide’s 
capacity in CXCR4-selective binding and signaling. Further in-vivo 
investigations supported its effectiveness in guidance of hNSC 
engraftment without associating significant microglia activities like 
natural SDF-1α. Our results thus validated a novel design strategy 
for “bi-functional” CXCR4 agonists based on concurrent structural 
understandings to chemokine ligand-receptor interactions. We 
anticipate these explorations will promote beneficial applications 
of chemokine analogs into the cutting-edge stem cell therapeutics. 
Since the detailed structural information of seven-transmembrane 
G-protein coupled receptors (GPCRs) remains largely unknown, 
these results may also advance the fields of drug development 
that densely target to this superfamily for perturbations of sizable 
human diseases. 
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THE IMPORTANCE OF USING SMALL-SCALE 
BIOREACTOR MIMICS TO SCALE-UP HUMAN 
EMBRYONIC STEM CELL CULTURE
Roberts, Iwan T .1, Moens, Nathalie1, Moncaubeig, Fabien2, Egloff, 
Matthieu2, Coffey, Pete3, Mason, Chris1

1Advanced Centre of Biochemical Engineering, University College London, 
London, United Kingdom, 2ATMI LifeSciences, Brussels, Belgium, 3Ocular Biology 
and Therapeutics, University College London, Institute of Ophthalmology, 
London, United Kingdom

The commercialisation of allogeneic cell therapies for large patient 
populations is reliant on both minimising manual handling and 
realising economies of scale. Thus the use of single use large-scale 
bioreactors that are specifically designed to replace the passaging 
and expansion of adherent cell cultures will be required. The Integ-
rity Xpansion multiplate bioreactor from ATMI has an integrated 
low shear stress discontinuous mixing system that is operated to 
control the growth environment to user-defined optimum values 
of pH and dissolved oxygen. The largest size of this bioreactor 
has a growth area of 11.m2 (equivalent to 18 multitray 10 layer 
stacks) and a working volume of 19.8L with external dimensions of 
35x60cm - minimising the space needed in expensive processing 
facilities compared to existing technologies. However experimenta-
tion to optimise a process on such a scale is prohibitively expensive 
and wastes resources. Therefore before any large scale experimen-
tation human embryonic stem cells were grown on the Xpansion 
One system; a 128cm2 plate which mimics the fluid dynamics and 
gas exchange control system exhibited on the far larger 0.6m^2, 
3.m^2 and 11.m^2 Integrity Xpansion bioreactors. Data will be pre-
sented from an initial feasibility study that attempted to optimise 
cell growth whilst maintaining pluripotency through the explora-
tion of the control mechanism on the Xpansion One plate. Variables 
such as flow rate across the plate, pH set points and oxygen/CO2 
composition were investigated to try and improve performance 
in relation to T25 flask controls. Metrics such as glucose, lactate, 
cell growth, viability, pH, dissolved oxygen and pluripotency 
marker expression via flow cytometry and qPCR were tracked and 
measured to relate respective performances. The data presented 
will highlight the significant impact of what would appear to be 
relatively small deviations in environmental conditions, such as pH, 
has on cell growth. This makes environmental control systems and 
use of small-scale mimics of critical consideration when moving cell 
culture away from traditional methods to large-scale novel bioreac-
tors for commercial production.

Poster Board Number: F-2246

A ROTENONE SUSCEPTIBILITY PHENOTYPE IN 
OLFACTORY NEUROSPHERE-DERIVED CELLS 
FROM IDIOPATHIC PARKINSON’S DISEASE 
PATIENTS
Wood, Stephen A ., Shan, Jianguo, Todorovic, Michael, Silburn, 
Peter, Mackay-Sim, Alan, Mellick, George D.
Eskitis Institute for Cell and Molecular Therapies, Griffith University, Brisbane, 
Australia

One powerful, but as yet mostly untapped, use of stem / pro-
genitor cells is in the identification of mechanisms underlying 
complex diseases, such as idiopathic Parkinson’s disease (iPD). 
We have developed an in vitro system using human olfactory 
neurosphere-derived (hONS) cell lines to investigate iPD. hONS cells 
are homogenous populations of cells expressing characteristics of 
ecto-mesenchymal progenitor cells. We have previously detected 

significant deficiencies in glutathione (p=0.016) and MTS metabo-
lism (p=0.019) in 26 iPD hONS cell lines compared with 28 control 
hONS. In addition these functional differences in iPD hONS can 
be restored to normal levels by activation of the Nrf2 anti-oxidant 
stress response pathway. These results raised the possibility that 
iPD hONS cells might be more sensitive to cellular stresses and 
hence undergo apoptosis more readily, as has been suggested for 
dopaminergic neurons in iPD patients in vivo. To test hONS cells as 
a model of iPD, we subjected them to a range of cellular stresses 
including; mitochondrial complex I (using rotenone), proteasomal 
(epoxomycin), oxidative (H2O2), endoplasmic reticulum (tunicamy-
cin), DNA damage (camptothecin) and lysosomal (chloroquine). We 
found hONS cells from iPD patients apoptosed more readily than 
control hONS cells (8 vs 8 p < 0.004) following a single exposure 
to 50nM rotenone (mitochondrial complex I inhibitor). A similar, 
though somewhat lesser sensitivity was detected in iPD hONS 
cells following exposure to hydrogen peroxide (oxidative stress). 
There was no disease-specific sensitivity following exposure to the 
other stressors. To validate these data we exposed a total of 19 iPD 
and 20 Control hONS cell lines to rotenone, over multiple biologi-
cal replicates and confirmed that hONS cells from iPD patients 
display a disease-specific susceptibility phenotype to rotenone 
(p=2.62E-20). Exposure of hONS cells to another mitochondrial 
complex I inhibitor (Piericidin A) produced a similar susceptibility 
phenotype (p=7.9E-9). To examine where in the cell, upstream or 
downstream of the mitochondria, the sensitivity lay we measured 
complex I activity in untreated hONS cells from iPD (14 lines) and 
healthy Controls (12 lines). We detected 25% less CI activity in iPD 
hONS in untreated cells (p<0.0001). However, we also observed 
that CI activity was not directly correlated with rotenone suscepti-
bility in individual hONS cell lines. Therefore hONS cells are a viable 
cell system with which to investigate the mechanisms underlying 
iPD. hONS cells display reproducible, quantifiable differences in cell 
function which correlate with disease status, but not other vari-
ables (age of donor, passage number, gender, age of disease onset, 
medication regime, etc). In addition, as the assays are amenable to 
high throughput screening, we are currently using iPD hONS cells 
to identify compounds which modulate rotenone susceptibility.

Poster Board Number: F-2247

SYSTEMS BIOLOGY APPROACH TO STUDY STEM 
AND PROGENITOR CELLS OF NORMAL AND 
MALIGNANT HUMAN TISSUES .
Sahoo, Debashis1, Dalerba, Piero2, Volkmer, Jens-Peter3, Chin, 
Robert K.4, Tang, Chad3, Willingham, Stephen B.3, Chan, Keith S.3, van 
de Rijn, Matt1, Shortliffe, Linda D.5, Clarke, Mike F.3, Lipsick, Joseph1, 
Weissman, Irving L.1
1Pathology, Stanford University, Stanford, CA, USA, 2Medicine, Stanford 
University, Stanford, CA, USA, 3Institute for Stem Cell Biology and Regenerative 
Medicine, Stanford University, Stanford, CA, USA, 4Department of Radiation 
and Cellular Oncology, University of Chicago Medical Center, Chicago, IL, USA, 
5Urology, Stanford University, Stanford, CA, USA

Many, if not all organs and tissues consist of self-renewing stem 
cells that give rise to distinct, sequential progenitors with in-
creasingly limited development potential, ultimately producing 
functional mature cells. All malignancies develop from cells within 
such hierarchies, requiring progression of events resulting in tumor 
cells that are capable of self-renewal, survival, migration, and likely 
also differentiation. The identification and characterization of stem, 
progenitor, and mature cells within normal and diseased tissue are 
not only critical for the understanding of underlying biology but 
also in developing more effective therapeutic strategies. Previous 
attempts to identify markers for cells at hierarchical stages of tissue 
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differentiation involved either 1) large screening studies using 
antibody libraries or gene expression arrays, or 2) focused trials 
of established markers identified in other normal and diseased 
tissues. Unfortunately, this “random” approach is insufficient to 
trace complex cellular differentiation stages, and thus most often 
fails. Therefore a systematic approach to identify cells within tissue 
differentiation hierarchies is required. We applied systematic com-
putational approaches to identify markers of stem and progeni-
tor cells by analyzing publicly available, high-throughput gene 
expression datasets consisting of more than 2 billion measurement 
points, and subsequently to validate them using tissue microarrays. 
We used a new method called MiDReG (Mining Developmentally 
Regulated Genes) that uses Boolean implications to successfully 
predict genes in developmental pathways. We developed a new 
software tool called HEGEMON (Hierarchical Exploration of Gene 
Expression Microarray Online) to identify genes expressed in 
the stem and progenitor cells in malignant tissue development. 
HEGEMON explores gene expression data with its clinical informa-
tion using a scatterplot of gene expression values from two genes 
and provides a simple framework for automatic selection of genes 
correlated with distinct patient information, e.g. progression and 
survival.  Using the above tools we demonstrate a new concept that 
human cancers can be used as a platform to study normal devel-
opmental steps of the human tissues. We use examples of human 
bladder and colon cancer to show the power of this computational 
approach.

Poster Board Number: F-2248

VIALS FOR CLINICAL DEVELOPMENT OF CELL 
THERAPY PRODUCTS: TEST OF VIABILITY AND 
FUNCTIONALITY OF MSCS IN VIALS AFTER 
STORAGE AND TRANSPORT ON COLD AND 
CRYOGENIC CONDITIONS
Vilivalam, Vinod D .1, Nase, Robert2, Woods, Erik J.3
1Delivery Systems, West Pharmaceutical Services, Inc., Lionville, PA, USA, 
2Pharmaceutical Delivery Systems, West Pharmaceutical Services, Inc., Lionville, 
PA, USA, 3General Biotechnology, LLC, Indianapolis, IN, USA

Many current cell-based products are produced, frozen, stored and 
delivered to the clinical site in intravenous (IV) bags or polypro-
pylene screw-cap bottles. However, these containers may not be 
suitable for companies seeking to supply these products for clinical 
treatment on a commercial scale. As the industry expands and 
moves to commercialize cell-based therapies, there is a clear need 
for a scalable, vial-based packaging system conducive for phar-
maceutical fill finish operations. The vial system should be suitable 
to package, store and transport cell therapy products at cold or 
cryogenic temperatures, and meet pharmaceutical compendial re-
quirements. This study investigated the suitability of Daikyo Crystal 
Zenith (CZ) plastic vials, made of cyclic olefin polymer, to contain, 
store and transport biopharmaceutical preparations at these low 
temperatures. CZ vials (0.5, 5.0 and 30mL capacity) with several 
closure systems were filled with cells from a mesenchymal stem 
cell (MSC) line and stored at either -85°C or -196°C for six months. 
Vials were tested for (a) durability and integrity of the filled vial 
utilizing a 1-meter drop test, and (b) ability to maintain viability and 
functionality of cryopreserved cells. The results showed that there 
was no evidence of external damage on vial surfaces and no cracks 
or damage were seen on closure systems. Dye immersion stud-
ies using spectrophotometer measurements indicated container 
durability (break-resistance) with no failures. Temperature and time 
of storage had no effect on the durability (break-resistance) of vials 
after a drop test. Post-thaw viability utilizing a dye exclusion assay 
was >95% in all samples. Stored cells exhibited rapid recovery 2 

hours post-thaw and cultures were ~70% confluent within 5-7 days, 
consistent with non-frozen controls and indicative of functional re-
covery. Doubling times were consistent over all vial sizes. Doubling 
rates for cells stored in CZ vials were 1.84±0.68 days (1 month), and 
1.79±0.71 (6 months) compared to frozen controls 1.99±0.49 days 
(1 month) and 1.68±0.85 (6 months) and compared to fresh con-
trols. No statistically significant difference (p>0.05) was observed. 
Vials were durable and allowed for preservation and maintenance 
of cell viability and functionality. CZ vials are 100% vision inspected, 
have a low extractables profile, and lower permeability of gas and 
moisture compared to polypropylene. Appropriate Drug Master 
Files and technical dossier are filed or available per regional require-
ments. The CZ vial container system is suitable for low-temperature 
frozen and cryopreserved storage of cell products.

Poster Board Number: F-2249

STUDYING METABOLIC STATUS OF HUMAN 
PLURIPOTENT STEM CELLS BY OPTIMIZED 
BIOCHEMICAL ASSAYS
Salykin, Anton1, Kuzmic, Petr2, Markusová, Veronika1, Dofková, 
Květoslava1, Váczy, Emese1, Dvořák, Petr1, Kyrylenko, Sergiy1

1Department of Biology, Masaryk University, Brno, Czech Republic, 2BioKin Ltd, 
Watertown, MA, USA

Nicotinamide adenine dinucleotide (NAD) and its related pathways 
have been suggested as important regulators of cellular physiol-
ogy. Thus, in addition to being used as a co-factor and a redox car-
rier in key stages of both cytoplasmic glycolysis and mitochondrial 
oxidative phosphorylation, NAD serves as a substrate for acetyla-
tion and ADP-ribosylation of many regulatory proteins. In human 
embryonic stem cells (hESCs) it is recognized that they obtain 
their energy through aerobic glycolysis rather than via oxidative 
phosphorylation. However, very little is known about NAD homeo-
stasis in hESCs. Therefore we aimed to study whether intracellular 
metabolic parameters correlate with changes of stem cell fate, and, 
in particular, how metabolic parameters are affected by different 
culture conditions, how they relate to the state of stemness and 
what are the metabolic parameters that correlate with the onset 
of differentiation. We first set out to establish reliable, sensitive, 
reproducible and affordable biochemical assays for important 
metabolites (NAD+, NADH, ATP, lactate etc) and optimized them 
for applications in hESCs. For optimizations we employed DynaFit 
(BioKin, Ltd) software for fitting the cycling reaction velocities to 
the concentrations of metabolites. In addition, we developed a 
model of hESCs with a compromised metabolism using FK866, an 
inhibitor of nicotinamide phosphoribosyltransferase, which is a key 
enzyme in a NAD rescue pathway. We found that NAD+/NADH ratio 
is relatively low in undifferentiated hESCs compared with differenti-
ated cells. This is in line with a glycolytic nature of the stem cells, 
in which NAD+ is consumed while NADH is accumulated. Signifi-
cantly, this ratio rapidly increases in hESCs that are supplied with 
fresh medium. We speculate that the pool of NADH is being quickly 
utilized for reduction of pyruvate to lactate followed by its release 
into the medium. We currently investigate why hESCs invest such a 
substantial amount of energy in form of NADH to produce lactate. 
Is it solely due to a hypoxic nature of the stem cells, or can it have 
any meaningful regulatory significance? We hypothesize that the 
production of lactate is used in hESCs for re-oxidation of NAD in or-
der to support continuous glycolysis. In addition, it will be interest-
ing to investigate whether such rapid changes of NAD+/NADH ratio 
caused by change of media correlate with known phenomenon of 
oscillation in the expression of marker stem cell genes. In summary, 
we developed set of sensitive and robust generic biochemical 
assays for studying metabolic parameters in hESCs. Our data might 
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contribute to the development of more reliable culture conditions 
for undifferentiated hESCs and, perhaps, to the development of 
more efficient differentiation protocols.

Poster Board Number: F-2250

MULTIMODAL IMAGING OF ALLOGENEIC IPS CELL-
BASED CARDIAC RESYNCHRONIZATION THERAPY 
IN MOUSE ISCHEMIC HEART FAILURE MODEL
Yamada, Satsuki, Nelson, Timothy J., Kane, Garvan C., Martinez-
Fernandez, Almudena, Ikeda, Yasuhiro, Perez-Terzic, Carmen, Terzic, 
Andre
Center for Regenerative Medicine, Mayo Clinic, Rochester, MN, USA

OBJECTIVES Induced pluripotent stem cells (iPS) repair myocardial 
injury in the setting of acute myocardial infarction. However, the 
impact of iPS therapy on regional electromechanical disturbance 
and its contribution to global cardiac function/structure has not 
been tested. This study tests the long-term impact of stem cell-
based intervention on infarction-provoked cardiac electro- and 
mechanical-dyssynchrony through high-resolution imaging in a 
murine, chronic ischemic heart failure model. BACKGROUND Heart 
failure is the leading cause of morbidity and mortality worldwide. 
Cardiac dyssynchrony, from which up to 60% of heart failure 
patients suffer, is serious consequence of myocardial infarction 
that aggravates disease outcome. As current modalities are merely 
palliative, strategies that would ensure tissue repair and synchro-
nize dysfunctional myocardium are thus warranted. METHODS 
Mouse embryonic fibroblasts were transduced with stemness 
factors OCT3/4, SOX2, KLF4, and c-MYC packaged in lentivirus to 
produce iPS clones which meet criteria of pluripotent stringency. 
Cells were labeled with LacZ or luciferase. Male, 8-12 week olds 
mice (n=42) underwent permanent ligation of the left coronary 
artery. In a blinded fashion, infarcted mice were randomized into 3 
groups, no treatment, fibroblast- and iPS-treated groups (epicardial 
delivery of 200,000 cells/heart into mapped infarcted areas) within 
30 min post-ligation, and followed by M-mode/2-D/3-D/speckle 
tracking echocardiography (30-MHz), electrophysiology, in vivo 
imaging, and ultimately pathology, up to 3 months post-infarction. 
In speckle tracking, left ventricular endocardium was mapped 
with a previously unachievable spatial and temporal resolution 
(48 sampling points with 70-400 µm intervals at >200 frame/s). 
Myocardial electro-mechanical dynamics were deconvoluted in a 
multiparametric fashion resolving peak systolic strain/velocity, and 
time-to-peak systolic strain/velocity. Patterns of abnormal ven-
tricular contractility were collectively diagnosed based on degree, 
timing, and direction of myocardial motions. RESULTS Compared 
with untreated infarction, regional iPS intervention, but not 
delivery of parental fibroblasts, restored myocardial contractility in 
targeted infarcted foci, and nullified conduction delay in adjacent 
non-infarcted regions. Local iPS therapy prevented or normalized 
abnormal motion patterns correcting decrease in peak systolic 
strain/velocity, disparity of time-to-peak systolic strain/velocity, and 
pathological systolic stretch. These benefits on regional myocardial 
dynamics were detected within 10 days post iPS implantation. 
Cell engraftment was documented by in vivo imaging. Histologi-
cal assessment demonstrated remuscularization with reduced 
interstitial fibrosis in iPS treated ventricles. Focal benefit of iPS cell 
intervention translated globally into improved left ventricular ejec-
tion fraction, reversal of electrical and structural remodeling, and 
protection against overt decompensation. No adverse effects were 
detected throughout the 3 months follow-up. CONCLUSIONS Thus, 
targeted iPS cell transplantation synchronized infarcted regions 
eliminating inhomogeneous contraction and conduction disparity 
in cardiomyopathic ventricles. By enabling focal repair, stem cell 

therapy offers a prophylactic resynchronization strategy to avert 
organ failure post-infarction.

Poster Board Number: F-2251

EXPANSION OF UNDIFFERENTIATED MOUSE 
EMBRYONIC STEM CELLS IN SUSPENSION 
BIOREACTOR ON VARIOUS SHEAR CONDITIONS
Mizumoto, Hiroshi, Dohji, Kana, Kajiwara, Toshihisa
Department of Chemical Engineering, Faculty of Engineering, Kyushu 
University, Fukuoka, Japan

Objectives: Embryonic stem cell (ES cell) and induced pluripotent 
stem cell (iPS cell) have an almost unlimited capacity for self-
renewal and potential to differentiate into multiple cell lineages. 
These cells have much attention as a cell source for a regenerative 
medicine technology. To realize the therapeutic potential of these 
stem cells, it is necessary to establish an effective differentiation 
method from undifferentiated stem cell to specific matured cell. In 
parallel, a mass cultivation system for undifferentiated cells must be 
established to use stem cell near future. Two-dimensional mono-
layer culture as a traditional culture system is difficult to scale-up. 
We focus on stirred-tank as a culture vessel for ES cell culture. In this 
study, we evaluate the effect of shear condition on ES cells prolif-
eration in suspension bioreactor. Materials and Methods: Mouse 
ES cells (129 Line) were grown on a feeder layer. In the suspension 
culture system, a single-cell suspension of 5.0 x 105 cells was added 
to a 100 ml spinner vessel containing 50 ml of culture medium sup-
plemented with 1000 U/ml LIF. The culture was stirred continuously 
for 3 days at various agitation rate; from 40 to 250 rpm. Then, cells 
were harvested and were digested by the enzymatic dissociation 
process to obtain single-cell suspension. The cells were enumer-
ated and reseeded back in the spinner vessel. Every 3 days, ES cells 
were passaged in a same procedure. Results: ES cells formed mul-
ticellular aggregates spontaneously because of highly E-cadherin 
expression. The mean diameter of aggregates was increased with 
culture time. The average aggregate diameter remained less than 
250 micrometers for 3 days of culture. In low shear condition, ES 
cells did not proliferate because of transport limitation of oxygen 
or nutrients. The fold expansion increased with increasing shear 
stress, then expansion ratio decreased because of excessive shear 
stress. It was found that high cell density culture could be achieved 
in the suspension bioreactors as long as the maximum shear stress 
was maintained within the range of 0.4 and 0.6 Pa. The resulting 
bioprocess achieved a 11-fold expansion in 3 days. The high expan-
sion ratio was maintained at least 5 serial passaging. The pH was 
maintained above 7.1. ES cell aggregates were harvested and were 
evaluated its pluripotent capacity. Pluripotency markers of Oct-4 
and SSEA-1 were evaluated using flow cytometry analysis and gene 
expression profiles. Oct-4 mRNA level was maintained at a level of 
undifferentiated state. SSEA-1 expression was above 80% through-
out the entire suspension culture period. These results showed that 
the ES cells within the aggregates maintained in an undifferentiat-
ed state throughout the culture period. Upon removal of LIF, ES cell 
aggregates showed the capability to differentiate into cells derived 
from all three embryonic germ layers. Conclusion: ES cells showed 
sustained proliferation in a controlled suspension bioreactor. Their 
undifferentiated state and pluripotency were maintained through-
out the culture period. These results indicated that this suspension 
culture process provides an alternative to the conventional culture 
process on feeder cells.
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CHARACTERIZATION OF INDUCTION OF DIABETES 
IN JUVENILE CYNOMOLGUS MONKEYS WITH 
DIFFERENT DOSES OF STREPTOZOTOCIN
Zou, Chunlin1, Wang, Jiayin2, Wang, Shuyan2, Huang, Fen3, Ren, 
Zhenhua2, Zhang, Yu Alex2

1Center for translational medicine, Guangxi Medical University, Guangxi, P.R. 
China; Cell Therapy Center, Xuanwu Hospital, Capital Medical University, Beijing, 
P.R. China, Nanning, China, 2Cell Therapy Center, Xuanwu Hospital, Capital 
Medical University, Beijing, P.R. China, Beijing, China, 3Guangxi Nanning Wincon 
TheraCells Biotechnologies Co., Guangxi, P.R. China, Nanning, China

The juvenile (2-3 years old) cynomolgus monkeys were frequently 
used as recipients in nonhuman primate islet transplantation 
studies. To examine the effects of different doses of streptozoto-
cin (STZ) and find an optimal dose to induce diabetes in those 
monkeys, fifteen juvenile (2-3 years old) cynomolgus monkeys 
were separated into three groups and administered with different 
doses of STZ (100mg/kg, 68mg/kg or 60mg/kg). Basal and glucose-
stimulated blood glucose, insulin, C-peptide levels and body 
weight were monitored. Tests of liver and kidney functions and 
immunohistochemistry of pancreata were performed before and 
after STZ treatment. The results of this study showed that 100mg/
kg and 68mg/kg of STZ-treated monkeys exhibited continuous 
hyperglycemia caused by nearly complete loss of islet β cells. Two 
monkeys received 60mg/kg of STZ but only one became complete-
ly diabetic. During the first week following STZ injection, liver and 
renal function test values only slightly increased in the three groups 
of monkeys. However, serum total bile acid level was significantly 
increased in monkeys treated with 100mg/kg than those treated 
with 68mg/kg of STZ 24 hours post-STZ (p<0.05). These data sug-
gest that 100mg/kg and 68mg/kg of STZ both can safely induce 
diabetes in cynomolgus monkeys aged 2-3 years, but 68mg/kg of 
STZ, rather than 100mg/kg of STZ, may be more appropriate for in-
ducing diabetes in these monkeys. Furthermore, body surface area 
instead of body weight was a more reliable determinant of dosage; 
700mg/m2 of STZ should be the lower limit for diabetes induction 
in juvenile monkeys.

Poster Board Number: F-2253

BUILDING BLOCKS FOR A BETTER 
UNDERSTANDING OF MOUSE MESENCHYMAL 
STEM CELL-ECM PROTEIN INTERACTION
Roque, Ana I .
Cell and Molecular Biosciences, Institute for Cell and Molecular Biosciences, 
Newcastle University, Newcastle upon tyne, United Kingdom

Growing cells are surrounded by a mixture of soluble molecules 
and insoluble carbohydrates, lipids, mineral surface and proteins. 
Many different proteins along with glycosaminoglycans and neigh-
bouring cells combine to create a complex and dynamic network in 
which cells integrate and interact. Over the past 20 year’s site-di-
rected mutagenesis methods have allowed us to engineer proteins; 
inserting, deleting and replacing amino acids. Engineered proteins 
are now being used in medical research to improve treatments of 
human disease and in the industry. In vivo proteins and other ECM 
components form an interlinking mesh. A way to mimic this natural 
architecture of ECM is through crosslinking artificial polymers. 
Ultimately, one could imagine an ideal 3-D cell culture system fabri-
cated from a synthetic biological material with defined constituents 
and which allows the exploration of specific interactions between 
different cell lines and the surrounding microenvironment. 
Furthermore, using scaffolds made from proteins might allow 

us to create a more realistic microenvironment for cells, not only 
because they are nanoscale fibers with nanoscale pores allowing 
access to oxygen, hormones and nutrients and removal of waste 
products but also due to their biocompatibility and biodegrad-
ability. We report here flexible protein nanofibers, up to 1.5 μm long 
which can be crosslinked with a non-toxic and non-immunogenic 
chemical compound - PEG, forming pores smaller than 100 nm. 
This protein hydrogel is composed of interchangeable folding units 
which can be used to incorporate cell interacting peptide motifs. 
It is robust and, in the unmodified state highly protease resistant. 
The controlled engineering of sites within the polymer allows us to 
study their implication in cell attachment, survival and proliferation. 
In this study we used different mammalian cell lines and mouse 
mesenchymal stem cells to understand how cells behave in the 
presence of this biomaterial, with particular focus on the formation 
of focal adhesion structures, changes in cytoskeletal rearrange-
ment and nuclear and cell morphology. Our preliminary results 
have shown a possible cell growth inhibition when cells are in 
contact with the hydrogel scaffold without any motif associated. In 
contrast, the incorporation of a commonly used motif derived from 
fibronectin - RGDS, can invert the scenario of cell growth; promot-
ing cell attachment, survival and proliferation. Future studies will 
elucidate the versatility and potential for this peptide hydrogel to 
influence human mesenchymal stem cell differentiation. This work 
was supported by MRC Industrial Collaborative Studentship.
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A VERSATILE TRANSGENIC SYSTEM IN COMMON 
MARMOSET EMBRYONIC STEM CELLS USING 
RECOMBINASE-MEDIATED CASSETTE EXCHANGE
Shiozawa, Seiji1, Zhou, Zhi1, Okano, Hirotaka James2, Sasaki, Erika3, 
Okano, Hideyuki1

1Department of Physiology, Keio University, School of Medicine, Tokyo, Japan, 
2Jikei Univ. School of Medicine, Tokyo, Japan, 3Central institute for experimental 
animals, Kanagawa, Japan

Genetic modification is an essential technique for maximizing the 
potential of non-human primate ES cells. The common marmoset 
(Callithrix jacchus), a non-human primate, is expected to be a useful 
transgenic model for preclinical studies. However, genetic modi-
fication in common marmoset ES (cmES) cells has not yet been 
adequately developed. Recombinase-mediated cassette exchange 
(RMCE), a transgenic strategy using recombinase activity, enables 
site-specific integration of a transgene efficiently by inserting a 
cassette flanked by a pair of heterospecific lox sites into a genomic 
locus in advance. This method is highly advantageous relative to 
conventional transgenesis using non-homologous end joining 
because of its predictable, reproducible and stable expression from 
a single copy transgene. To establish this site-specific transgenic 
system using RMCE in cmES cells, we inserted the EGFP gene with 
heterotypic lox sites into the [[Unsupported Character - Symbol 
Font &#61538;]]-actin locus of the cmES cells by gene targeting. The 
resulting knock-in ES cell line, BR29, expressed EGFP stably under 
the control of the endogenous [[Unsupported Character - Symbol 
Font &#61538;]]-actin promoter. Using inserted heterotypic lox 
sites, we have established various transgenic cmES cell lines by 
RMCE. To name a few: We have established herpes simplex virus-
thymidine kinase (HSV-tk) transgenic cmES cell line. These cell line 
showed sensitivity against ganciclovir (GCV). The growth of tumor 
cells originating from the cell line was significantly suppressed by 
the administration of GCV. We also established tetracycline-trans-
activator (tTA) and reverse tTA (rtTA) transgenic ES cell lines to build 
doxycycline (DOX) inducible expression system. The expression of 
transgenes, which have tetracycline response element promoter, 
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could be regulated by addition of DOX in these cell lines. Further-
more, transgenic cmES cell lines harboring pluripotency-related 
transcription factors, such as NANOG, KLF2, KLF4 and KLF5, have 
been established by using RMCE. These transgenic cmES cell lines 
showed stable expression of each transgenes over several passag-
es. These results indicate that this transgenic strategy is expected to 
be useful for preclinical studies and stem cell biology.

Poster Board Number: F-2255

A SINGLE CELL AND FEEDER FREE CULTURE 
SYSTEM FOR MONKEY EMBRYONIC STEM CELLS .
Ono, Takashi1, Suzuki, Yutaka1, Kato, Yosuke1, Fujita, Risako1, Hiraki, 
Keiko2, Moriyama, Yohsuke2, Okuda, Akihiko2, Kato, Hidemasa2, Sato, 
Naoya1

1Discovery Molecular Pharmacology Department, Discovery Screening 
Center, Mitsubishi Tanabe Pharma Corporation, Yokohama, Japan, 2Division 
of Developmental Biology, Research Center for Genomic Medicine, Saitama 
Medical University, Hidaka, Japan

Human embryonic stem cells (ESCs) and induced pluripotent stem 
cells (iPSCs) hold great promise for regenerative medicine and drug 
discovery applications. Primate pluripotent stem cells (PSCs) includ-
ing human ESCs and iPSCs are conventionally grown on fibroblast 
feeders in culture medium supplemented with fetal bovine serum 
or a serum replacement, however, these components are not 
compatible with clinical applications and desired differentiation. 
In addition, PSCs undergo massive apoptosis after a complete cell 
dissociation. Therefore they hardly adapt to a single cell culture 
condition, which is useful for clonal isolation following genetic 
engineering, large-scale propagation and cryopreservation. The 
simple and efficient culture method is required for the practical 
uses. Here we demonstrate a successful culture system using a 
serum-free medium supplemented with FGF and Activin, which 
permits single-cell passage and feeder-free maintenance of primate 
PSCs. In this system, the cynomolgus monkey ESCs, CMK6 cell line, 
have been maintained under feeder-free condition and propagated 
with a high proliferation rate as monolayer cells, without colony 
formation, that have undifferentiated cell morphology with a high 
nucleus to cytoplasm ratio. They can efficiently grow beyond 40 
passages by single cell dissociation with trypsin treatment. Immu-
nocytochemical analyses show PSCs have a characteristic expres-
sion pattern of typical pluripotency markers such as Nanog, Oct-4, 
Sox2 as well as that of cell surface markers including SSEA-4, TRA-1-
60 and TRA-1-81, indicating their undifferentiated and pluripotent 
state. And they have kept the alkaline phosphatase activity and 
normal karyotype. And we then confirmed that the culture system 
allows for effective cryopreservation of single dissociated cells 
and efficient clonal isolation after gene transfer. Thus, the culture 
system described here enables more efficient and practical usage 
of primate PSCs for the clinical and research applications. In this 
report, we will also present our study in which neural cells could be 
generated effectively from monkey ESCs to examine their in vitro 
differentiation ability.
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PRODUCTION OF EMBRYONIC STEM CELLS 
DERIVED FROM SOMATIC CELL NUCLEAR 
TRANSFER EMBRYOS RECONSTRUCTED FROM 
OOCYTES PRODUCEDBY In vItro OVARIAN 
FOLLICLE CULTURE AND FOLLOWING In vItro 
MATURATION IN RABBIT
Teramura, Takeshi1, Kida, Yuta2, Sugimoto, Hironobu2, Frampton, 
John3, Matsuoka, Toshiki3, Oh, Noriyoshi2, Fukuda, Kanji1, Hosoi, 
Yoshihiko2

1Faculty of Medicine, Kinki University, Osaka-sayama, Japan, 2Department of 
Biology Oriented Science and Technology, Kinki University, Kinokawa, Japan, 
3Department of Biomedical Engineering, University of Michigan, Ann Arbor, MI, 
USA

In spite of the recent advances in research for patient-specific 
cell transplantation therapy using induced pluripotent stem cells 
(iPSCs), the study of embryonic stem cells (ESCs) is still important, 
because ESCs are derived from embryos and possess normal 
karyotypes. Furthermore, iPSCs could contain some non-negligible 
differences between normal ESCs for gene expression profiles, 
DNA methylation statuses or differentiation potentials. Therefore, 
notably reprogramming of somatic cells in oocyte cytoplasm and 
generation of the ESCs via somatic cell-nuclear transplantation 
(SCNT) may continue to be an important approach to elucidate 
mechanisms of reprogramming and the nature of pluripotent stem 
cells in mammals. Unfortunately, progression towards these aims 
has moved slowly due to legal, ethical and social considerations 
limiting the availability of oocytes. Many immature follicles remain 
in the ovarian cortex after ovulation of the dominant follicles in 
both natural and artificial menstrual cycles. Therefore if we can 
utilize the oocyte in the immature ovarian follicles, we can gain 
an important source of oocytes for stem cell research. Here, we 
reported the successful production of SCNT-ESCs from oocytes pro-
duced from immature follicles at early-antral stage that remained 
after superovulation of rabbits. We collected the immature follicles 
from ovaries of FSH and hCG treated female rabbits, cultured them 
for 7 days in vitro, induced maturation and obtained the full-size 
oocytes. We then enucleated them, and reconstructed the SCNT 
embryos with the oocytes and GFP-expressing rabbit fibroblasts. A 
total of 121 oocytes were reconstructed, and of these 30 embryos 
developed to the blastocyst stage. By further culture of the inner 
cell masses on MEF feeder cells in ESC medium containing bFGF, 
we established 5 final ES cell lines. The rabbit SCNT-ESCs produced 
from oocytes grown and matured in vitro (referred as IVG-NT-ESCs) 
showed morphology typical of the primed-pluripotent stem cells 
like human ESCs, expressed pluripotent markers such as Nanog and 
POU5f1, and displayed multiple differentiation potentials. These 
results show the possibility that immature follicle remaining in the 
ovary after superovulation can be an important source for stem 
cell production or for research materials used in reprogramming 
studies.
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THE APPLICATION OF NANOTECHNOLOGY WITH 
MESENCHYMAL STEM CELL CULTURE TO DEVELOP 
A SKIN SUBSTITUTE FOR BURN PATIENTS
Steffens, Daniela1, Lersch, Michelle2, Leonardi, Dilmar2, da Rosa, 
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The association of stem cells (SCs) with biomaterials promises to be 
the protagonist for future regenerative medicine in the treatment 
of tissue and organ lesions. Available treatment, especially in large 
burns and chronic wounds, is insufficient to prevent scarring and 
promote healing of the patient. Because of this, the skin regenera-
tion is an important area for tissue engineering (TE). Aiming at the 
utilization of the scaffolds of poly-D,L-lactic acid (PDLLA) associated 
or not with Spirulina biomass (PDLLA/Sp) (patent applied for) in 
skin wounds, mesenchymal stem cells (MSCs) from kidney of mice, 
were seeded onto nanofibres produced by electrospinning (ES). 
The antinflamatory and antimicrobian effects of the microalga, Spi-
rulina, are interesting for skin application. The biodegradable and 
biocompatible matrices produced were evaluated for morphology, 
fibre diameter and pore size by scanning electron microscopy. Bio-
logical tests were performed as follows: (1) cell adhesion after 6 h of 
incubation using DAPI staining, (2) cell viability after 1, 4, 7 and 14 
days cultivation by MTT assay and (3) cytotoxicity assay on days 4, 7 
and 14, through the dosage of the enzyme lactate dehydrogenase 
(LDH). The molds for growing MSCs were implanted in mice with 
skin defects that mimic burns. Three groups were tested: (1) PDLLA 
and PDLLA/Sp scaffolds with MSCs; (2) the same scaffolds without 
MSCs; and (3) animals injured without scaffolds. For groups 1 and 
2, a protective cover of 100 nm thick PDLLA scaffolds was used. The 
MSCs were characterized by immunophenotyping profile using 
flow cytometry and differentiated into chondroblasts, osteoblasts 
and adipocytes. The fibre diameter and pore size of the scaffolds 
obtained for PDLLA were 276±65.9 nm and 2,569±1,279 μm and 
for PDLLA/Sp 263±82 nm and 2,395±1,047 μm, respectively. The 
adhesion assay showed that the cells adhere more on PDLLA/Sp 
scaffolds than only PDLLA. There is a statistical difference between 
these two groups but both are similar to the control group (cells 
cultivated directly on the well). In relation to the viability assay, 
in three points of measurement - days 1, 4 and 14 - there was no 
statistical difference between the groups. On day 7 the number 
of live cells on the PDLLA scaffolds was statistically lower than the 
control group. On the other hand, no statistical difference was 
observed in the number of viable cells on the PDLLA/Sp compared 
with the control and PDLLA groups. Both scaffolds were atoxic for 
the SCs, presenting a dosage of LDH much lower than the Triton 
group, which represents the maximum toxicity. In respect to the 
animal experiments, the scaffolds implanted in animals tolerated 
the mechanical stress up to two weeks without breaking. In group 
3, the wound seemed to be more disorganized and with a larger 
bloody area when compared to the other groups. The preliminary 
results from immunohistochemistry analysis showed that in group 

1, the SCs were spread on all the surface of the molds, but not 
tridimensionally. In group 2, the SCs were observed only on the 
borders of the scaffolds, suggesting the migration of the host cells. 
The scaffolds developed in this study demonstrated fibrous and po-
rous structure similar to the natural extracellular matrix of the cells 
and, therefore, promise to be a new biomaterial suitable for use in 
TE, due to its suitable characteristics for the culture of cells. This as-
sociation of nanotechnology and stem cell culture is an innovative 
approach for producing a cutaneous substitute for burn patients.
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The earthworm, Eudrilus eugeniae, belongs to the family Eudrili-
dae. The first thirteen segments (anterior part) consist of mouth, 
simple brain, heart, testis, seminal vesicle, gut, ovary and skin. The 
segments from 13-18th are called as clitellum, which is important 
for the reproduction. The posterior part has prostate gland, gut, 
nephridia, skin and anus. The earthworm skin has three layers of 
cells: the outer most of them is called as epithelial cell layer (ECL) 
followed by circular muscle layer (CML); the inner most is named 
as longitudinal cell layer (LCL). The regeneration process starts 
with the formation of blastema. It has been reported by us that the 
strong fluorescent adult stem cells are in the boundary of ECL and 
CML, the major source of florescence is riboflavin and its deriva-
tives; riboflavin augments regeneration. The blastema is produced 
by the cells of LCL during anterior regeneration, and then, the 
septum, which creates segments, is formed by differentiation of 
blastemal cells. Finally the organs are developed in the segments. 
In the present work, the followings were found: The amputation at 
10th segment (anterior part) results two portions of a worm. The 
portion of segments containing clitellum produces blastema in 3 
days; regains the mouth in 6 days; and ingestion starts from the 
7th day. In contrast, the other portion separated from the clitellum 
fails to generate blastema. Similarly, clitellum detached posterior 
part, which has intact anus at one end, develops blastema on the 
5th day, and forms anus instead of mouth at the amputated site 
on the 8th ±1 day, but blastemal cells could not be differentiated 
to form septum, and the blastema has been shredded off in 10±1 
days. Then, the worm dies. In contrast, the portion of posterior part 
with clitellum forms blastema in 3 days, and regenerate the anus 
in 6th day, from which the excretion also starts. The data suggest 
that the paracrine support of clitellum is required for the proper 
regeneration of anterior and posterior segments. To confirm the 
data, the worms were amputated at clitellum. The resulted two 
portions of a worm have developed blastema on 6th ±1 day by the 
proliferation of cells of ECL instead of LCL, which has differentiated, 
and the septa have been formed, but the two worms die due to 
failure of further cell differentiation to form lost organs. Interest-
ingly, two blastemas have been observed at an amputated site 
of clitellum, and the worms die in 20±3 days. The data confirm 
that intact clitellum is not only important for the faster & proper 
blastema development, but also for complete restoration of body 
parts, but the clitellum has capacity to regenerate its own tissues. 
Experiments were designed to find the mechanism, and they 
revealed that clitellum acts as reservoir for adult stem cells, which 
is the boundary of ECL & CML. Cells of CML differentiated into cells 
of LCL, and the adult stem cells migrate from clitellum to the site of 
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blastema in either anterior or posterior segment, and the thickness 
of clitellum reduces significantly. Thus, the clitellum has key role in 
organs restoration and the E. eugeniae is valuable system to study 
the adult stem cell and regeneration biology. “First three authors 
contributed equally to the work”
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CELL FATE DETERMINATION UPON DNA DAMAGE 
INDUCTION AND TELOMERE DYSFUNCTION
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Accumulation of DNA damage plays a critical role in the onset of 
aging. Cells in our body are constantly challenged by DNA damage 
triggered by external factors such as radiations as well intrinsic 
stress generated by the cellular metabolism. When DNA damage 
cannot be efficiently repaired cells undergo an irreversible cell cycle 
arrest termed senescence or, alternatively die through apoptosis. 
DNA damage occurring in Stem cells is expected to have a major 
impact on tissue homeostasis. However, how do stem cells react 
to DNA damage activation remains poorly understood. To this end 
we have developed a mouse model in which DNA damage can be 
delivered exclusively to adult stem cells or differentiated cell types 
in an inducible manner. As a source of DNA damage we use acute 
telomere dysfunction triggered by depletion of telomere associat-
ed proteins. The resulting “uncapped” chromosome ends are recog-
nized as sites of DNA damage and initiate a canonical DNA damage 
response. Using mouse models in which telomere deprotection can 
be induced in adult stem cells we are testing whether the alteration 
of these proteins contributes to DNA damage-induced aging by re-
ducing the number of functional stem cells or, conversely, whether 
the persistence of damaged (stem) cells contributes to the reduced 
regeneration potential observed in aging organisms.
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Stem cells are a self-renewing source of differentiated cell types 
for use in cell therapy and drug discovery applications. However, 
high efficiency directed differentiation is technically challenging 
and currently a bottleneck in the field. Differentiation of stem cells 
to a mature cell type typically requires serial cell culture steps with 
sequential addition of growth and patterning factors. Testing a sig-
nificant number of such differentiation protocols is therefore very 
labour intensive and time consuming and limits the development 
of optimised methods. We describe a high throughput combina-
torial technology, CombicultTM, that allows tens of thousands of 
differentiation protocols to be tested simultaneously. CombicultTM 
combines miniaturisation of cell culture on microcarriers, a pooling/
splitting protocol and a unique tagging system to allow multiplex-
ing of experiments. Bespoke bioinformatics software (AridaneTM) 
utilises criteria such as hierarchical clustering and probability analy-
sis to select optimal protocols for further validation. We present the 
results of several successful high throughput screens. Novel, serum-
free protocols for the differentiation of embryonic and adult stem 
cells to somatic cells types relevant for cell therapy and drug devel-
opment applications (e.g. osteoblasts, megakaryoctes, neurons and 
hepatocytes) have been discovered. In several protocols expen-
sive growth factors and other variable components have been 
eliminated and replaced with small molecules. Furthermore, we 
demonstrate that Combicult can be used to discover protocols that 

are applicable across many cell lines. This is particularly relevant to 
the study of hES and iPS cells which exhibit significant variability 
between lines. CombicultTM can greatly accelerate the process of 
stem cell differentiation protocol discovery and has many applica-
tions. In particular, it efficiently enables: i) discovery of protocols 
for generation of cell types typically refractory to production from 
stem cells; ii) improved cell yields; iii) elimination of variable and 
expensive components; iv) investigation of stem cell biology and 
differentiation signalling pathways and v) cell line selection.
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Stem cells derived from both embryonic and adult tissue or from 
reprogrammed somatic cells have significant promise for human 
regenerative medicine. However, despite similarities in develop-
mental potential, several groups have found fundamental differ-
ences between stem cell lines that could impact on the potency 
and/or safety of the resultant cell populations but which were not 
predicted using current monitoring procedures based on flow 
cytometry and analysis of panels of mRNAs. There is a requirement 
for reliable tools to monitor cell populations during the processes 
of stem cell line development, directed differentiation and scale-
up to safe, therapeutically-useful cell populations. Sistemic have 
developed a novel, sensitive, reliable, broadly-applicable monitor-
ing tool that provides both a good indication of cell homogeneity 
and insights into underlying biological effects associated with any 
observed alterations in microRNA expression profiles . We demon-
strate here that our approach also provides an assessment of the 
likely impact of the observed miRNAs changes on cell phenotype. 
We will present case studies to illustrate that SistemQCTM, provides 
a simple, robust and cost-effective tool to monitor the maintenance 
of pluripotentcy in stem cell lines across passages, the staging of di-
rected differentiation from embryonic, iPS or direct reprogramming 
strategies and, post scale-up, an assessment of functional attributes 
and safety profile of the cells
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The use of human pluripotent stem cells in regenerative medicine 
and drug screening is predicated on the ability to effectively direct 
both their undifferentiated expansion and differentiation into 
desired lineages. Exquisite control over stem cell fate is needed 
to efficiently produce sufficient, defined cell populations for such 
applications, yet this is substantially hindered by undefined culture 
components, signal crosstalk between multiple exogenous and en-
dogenous factors, and spatiotemporal variations in microenviron-
mental composition inherent to conventional culture formats. We 
have developed scalable, valveless, continuous-flow microbioreac-
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tor arrays that both provide a full-factorial set of exogenous factor 
compositions (3 concentrations each of 3 soluble factors; 33 = 27 
distinct conditions in total), and also allow controlled accumulation 
of paracrine factors. Using pluripotency maintenance (tracked by 
an EOS-GFP reporter line and in situ immunostaining) and mesen-
dodermal differentiation (tracked by a MIXL1GFP/w reporter line) 
of human embryonic stem cells (hESCs) as examples, we dem-
onstrate the unique ability of this platform to separate, visualise 
(at both population level and single cell resolution), identify and 
modulate paracrine effects that are not otherwise readily acces-
sible. HES-3 hESCs were screened for maintenance of pluripotency 
markers against b-FGF and TGF-β1 in a chemically-defined medium 
background, with retinoic acid included as an internal pro-differen-
tiation control. Factorial analysis revealed the main and interaction 
effects of the supplied factors on pluripotency marker expression, 
which was also strongly dependent on sequential position within 
a column of serial culture chambers, best explained by accumula-
tion of paracrine factors that negatively modulate pluripotency. The 
microbioreactor array was then utilised to investigate differentia-
tion of hESCs to a MIXL1+, primitive streak-like population. A MIXL1 
gene reporter was activated in specific combinations of BMP-4, 
Activin A, and BIO (a canonical Wnt activator) treatment, and was 
dependent on the position within a column of serial culture cham-
bers. Regardless of the factors supplied to cells, significant MIXL1 
expression was only activated in downstream chambers within 
the device for certain conditions of supplied factors, suggesting 
accumulation of paracrine factors was required and direct action by 
BMP, Activin and/or canonical Wnt signals was not sufficient to acti-
vate robust expression. Modulation and identification of paracrine 
factors was then possible by screening putative paracrine factors 
or inhibitors of their signaling pathways Importantly, optimization 
of these culture conditions with the arrays was readily translat-
able to improving mesendodermal differentiation in conventional 
static culture protocols, exemplifying the immediate practicality of 
the microbioreactor array platform. This platform thus deciphers 
factor interplay and signalling hierarchies that control of stem cell 
fate, and is applicable as a universal microenvironmental screening 
platform for bioprocess optimisation, media formulation design, 
quality control for cellular therapeutics and cell-based drug toxicity 
and discovery.

Poster Board Number: F-2263

ABCD2 GENE IS DIRECT TARGET OF β-CATENIN 
AND TCF-4: IMPLICATIONS FOR THE THERAPY OF 
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X-linked adrenoleukodystrophy (X-ALD) is a peroxisomal disorder 
caused by mutations in the ABCD1 gene encoding the peroxi-
somal ABC transporter adrenoleukodystrophy protein (ALDP). 
The induction of ABCD2 gene, the closest homolog of ABCD1, has 
been mentioned as a target molecule for X-ALD therapy. However, 
transcription factors affecting expression of ABCD2 gene are little 
known. Here, through in silico analysis, we found two putative 
TCF-4 binding elements between nucleotides -360 position and 
-260 position in the promoter of ABCD2 gene. The transcriptional 
activity of ABCD2 promoter was strongly increased by ectopic 
expression of β-catenin and TCF-4. In addition, mutations of 
TCF-4 binding elements by site-directed mutagenesis resulted in 
decreased promoter activity. Also, we demonstrated that β-catenin 

and the promoter of ABCD2 gene were pulled down with β-catenin 
antibody through a chromatin immunoprecipitation (ChIP) assay. 
Moreover, qPCR analysis revealed that β-catenin and TCF-4 induce 
the mRNA levels of ABCD2 gene in both the hematoma cell line and 
primary fibroblasts of X-ALD patient. Interestingly, we showed that 
the levels of very long-chain fatty acid (VLCFA) were decreased by 
ectopic expression of ABCD2-GFP as well as β-catenin and TCF-4. 
Taken together, our results demonstrate for the first time the direct 
regulation of the ABCD2 gene by β-catenin and TCF-4, and this 
direct regulation may provide a new strategy to drug development 
for X-ALD. We are now further investigating this regulation and the 
levels of VLCFA in oligodendrocytes differentiated from childhood 
cerebral ALD (CCALD)-induced pluripotent stem cells (iPSCs). This 
research was supported by a grant (SC1110) from the Stem Cell 
Research Center of the 21th Century Frontier Research Program 
funded by the Ministry of Education, Science and Technology and 
a grant (2010-0020353) from National Research Foundation, MEST 
, Korea.
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Gene expression profiling using microarray has been limited to 
profiling of differentially expressed genes at comparison setting 
since probesets for different genes have different sensitivities. To 
compensate for that, conventional methods always provide relative 
difference after comparison of 2 or more samples. Thus even recent 
microarray integrated probesets for entire sets of known genes, 
absolute gene expression profiling of a particular sample has not 
been achieved. We tackled this limitation with the hypothesis 
that if we accumulate a very large number of microarray datasets 
as a common reference, meta-analysis could be applied to it to 
compute statistical attributions of each probeset such as dynamic 
range or threshold to distinguish high expression from low expres-
sion. Then mapping individual sample data against the common 
reference, absolute gene expression profiling could be achieved. 
Computer simulations revealed that if size of common reference 
exceed 2560 microarrays, the reproducibility and accuracy of 
meta-analysis become highly stable. Common references were 
established by meta-analysis of 11939 Affymetrix mouse 430 2.0 
microarray datasets and 25229 Affymetrix human U133 Plus 2.0 
microarray datasets. Meta-analysis revealed wide variation in the 
dynamic-range of probesets. Then the strategy is implemented in 
web-based platform named “Gene Expression Commons” (https://
gexc.stanford.edu/ ). To demonstrate the potential of the Gene 
Expression Commons, we generated gene expression microarray 
datasets of 39 hematopoietic populations covering almost the 
entire quantal stages of mouse hematopoiesis, and have integrated 
into the system. A platform for absolute gene expression profil-
ing has been established utilizing meta-analysis of large-scale 
microarray datasets in public domain. Since the Gene Expression 
Commons has intuitive Web-interface and is designed as an open 
platform, any scientist can explore gene expression of any gene, 
search by expression pattern of interest, submit their own microar-
ray datasets, and design their own working models.
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ENGINEERING CELLULAR HOMING AND 
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A critical obstacle to the effectiveness of cellular therapies is the 
inadequate long-term homing, retention, survival, and integration 
of transplanted regenerative cells into damaged tissues. Successful 
future therapeutic application will likely depend on improvements 
in these areas. By utilizing a synthetic biology approach to “pro-
gram” useful functionalities into cells through genetic modification, 
we seek to enhance the homing of cells to sites of disease. Using 
immune cells as a test-bed for our cellular engineering efforts, we 
have discovered that an engineered G-Protein Coupled Recep-
tor (GPCR) activated solely by a biologically inert small molecule 
metabolite clozapine N-oxide is sufficient to redirect the migration 
of neutrophils and T lymphocytes in cell-based assays as well as in a 
mouse model. Genetically modified T lymphocytes have been used 
in human studies for the last two decades, making them an ideal 
platform for the study of cell migration and homing. Further, we 
are extending our efforts to study a class of pathologies in which 
defects in cellular migration are strongly implicated: neurocristopa-
thies, which are diseases involving defects in the development of 
tissues containing cells derived from the neural crest cell lineage. 
We have generated neural crest stem cells from patient-specific 
induced pluripotent stem cells and are working to both study 
defects in cell migration in cell-based assays as well as to investi-
gate the effects of reconstituting migration in these cells through 
an engineered GPCR. We envision that our work will help us better 
understand the cellular basis of disease in neurocristopathies and 
aid in therapeutic efforts to treat such pathologies through gene 
therapy and cell-based treatments.
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Background/Aims Previous studies have demonstrated evidence 
for the existence of adult stem cells with in the normal breast 
tissues. It has also been postulated that alterations in these cells 
or their progenitors give rise to cancer stem cells. This study is 
aimed to identify and characterize normal and breast cancer 
stem/progenitor cells using proteomics approach. Methods We 
have preformed tissue digestion on normal breast samples and 
extracted the mammary epithelial cells. We further purified for 
the epithelial fraction by depleting lymphocytes, fibroblast and 
endothelial cells. Categorization was based on the epithelial cell 

adhesion molecule (EpCAM) expression. Fluorescence Assisted Cell 
Sorter (FACS) was used to further investigate the normal progeni-
tor/ stem cells by labeling them with specific cell markers. From the 
EpCAMhigh fraction, the ALDH+, CD44high/CD24 low and ALDH+/
CD44high/CD24 low (ALL) cells were classified as progenitor/stem 
cells. These groups were sorted and their self renewal ability was 
tested based on mammosphere formation. Cells were subjected 
to proteome analysis by 2-DE and LC/MS/MS. Results We observed 
high degree of homogeneity in global protein expression profiles 
from all three different cell populations (ALDH+, CD44high/CD24 
low and ALDH+/CD44high/CD24 low. The ALL group is a mixture 
that represents all sub-population of stem/progenitor cells. Despite 
high similarities in their protein fingerprints, we have identified 6 
protein spots that are expressed in both ALL and ALDH but not in 
CD44high. Similarly 6 protein spots were expressed in both ALL and 
CD 44high but absent in ALDH. Only 4 protein spots were uniquely 
expressed in ALL but not in both ALDH and CD44high indicating 
their potentials as stem/progenitor specific protein biomarkers. This 
information may help in the discovery of protein biomarkers for 
breast cancer stem cells and better our understanding of molecu-
lar alterations involved in breast cancer stem cells and how they 
interact with the surrounding microenvironment. Conclusion These 
findings indicate that these protein biomarkers may be essential 
for improved definition of breast cancer stem cells. The results 
highlighting the power of proteomics for discovery of biomarkers 
for breast cancer stem cells will be presented. 
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EPIGENETIC AND GENOME STABILIZING 
MOLECULAR MECHANISMS OF LEVO-CARNITORS 
IN RELATION TO CRYOBIOLOGY AND STEM CELL 
RESEARCH
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Cryopreservation is the only reliable form of long-term storage 
of viable cells and tissues. Oxidative stress (OS), hypotonic shock 
response, mechanical injury due to ice crystal formation, altered ex-
tent of shape change, altered physic-chemical properties of cellular 
structures, Na+/K+-ATPase inhibition, caspase-3 activation, external-
ization of phosphatidylserine, alteration of mitochondrial mem-
brane potential and DNA fragmentation and an ultimate apoptosis 
occurs during cryothermal and freeze-thaw processes. Systematic 
PubMed review delineates the epigenetic, re-pairing and genome 
stabilizing mechanisms of bi-phasic iron-chelating antioxidant 
L-Carnitine (LC) and its acyl congeners. The t½ LC is around 60hrs 
and the continuous supply of its precursors are required to main-
tain the physiological conc. of 85µmol/L. LC improves the level of 
spectrin/cardiolipin, increases NADPH+H and ATP. LC serves as a 
buffer for deleterious acyl-CoA, LC mitigates the toxic onslaught 
of xenobiotics including antibiotics and ammonia. LC reduces 
the expression of glial fibrillary acidic protein, iNOS, ubiquitin 
proteasome and caspase-3 markers of cell stress. LC increases the 
expression of p53, which plays a central role in differentiation, 
repair, OS-induced apoptosis, by acting upstream of mPT, followed 
by the release of apoptogenic factors. LC exists as a reservoir of LCs 
to replace oxidized FAs acids in membrane PLs, sequestrates Ca2+, 
inhibits PLA2, augments membrane repair, and to restore age-
related membrane damages. LC increases the viability/quality and 
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shelf-life of the cryo-preserved sperms, oocytes, extended stored 
apheresis platelets, RBCs by repairing cytoskeletal damage, inhibits 
neutrophil O2

-[[Unsupported Character - &#9642;]], CRP and xanthine oxidase, 
prevents LPO, and spares overall antioxidants defence. LC was able 
to neutralize the anti-proliferative effect of TNF-α and reduced the 
level of embryonic DNA-damage and apoptosis. LC anneals DNA-s-
s-breaks, chromosomal aberrations, increases the poly(ADP-ribose)
polymerase and HSP-70 in acute stress, LCs provides acetyl groups 
for histone, prevents thermal stress and preserve the histone-chro-
matin integrity. LC was reported to down-regulate and/or increase 
clearance of cytokines such as IL-1, IL-6, and TNF-α. IVM medium 
with LC increased oocyte maturation-cleavage by enhancing mito-
chondrial biogenesis. LC facilitates differentiation of the leukemic 
population yielding a number of atypical for the myeloid lineage 
and promoted neuronal and cardiac differentiation. LCs increases 
the formation of colony-forming unit-erythroid-colonies in cultures 
of fetal liver. LCs increased both haeme-oxygenase-1 (HO-1) mRNA 
and protein expression. HO-1 is induced by OS and shown to exert 
antioxidant and antiapoptotic activity. LC inhibits apoptosis by 
interaction with the Fas-ligand/Fas-receptor systems. LC increases 
mitochondrial anti-apoptotic factors BCL-2 and BCL-XL, these can 
inhibit Bax activation/cyt-C release, thus preventing apoptosis.

Poster Board Number: F-2268

STEM CELL-SUPPORTING COATINGS AND 
HYDROGELS FOR 2D AND 3D CELL CULTURE 
APPLICATIONS IN VITRO AND FOR STEM 
CELL-DELIVERY IN REGENERATIVE MEDICINE 
APPLICATIONS In vIvo .
Tuin, Annemarie, Bulten, Erna, Gelens, Edith, de Jong, Menno
Nano Fiber Matrices BV, Groningen, Netherlands

Stem cells grow in specific niche milieus in the body. Lack of such a 
specialized environment hampers many tissue engineering applica-
tions with stem cells. The major problem is the quick disappearance 
of the cells from the defect due to migration or apoptosis in the 
often hostile environment. Our hydrogels could be used to create 
a suitable stem cell microenvironment and at the same time retain 
the cells at the desired location. While ECM protein-based hydro-
gels offer excellent biological activity, using synthetic hydrogels 
would be very attractive due to their known composition, absence 
of animal components, and reduced batch-to-batch variation. We 
have developed a synthetic hydrogel (ArtiCYT) that mimics the 
structure of natural ECM proteins, potentially offering the best of 
both worlds. ArtiCYT is an enabling technology applicable to a 
wide range of innovative cell culture products. Functionalisation 
with cell-adhesion promoting peptides is easily done and cells 
can be encapsulated in a one-step procedure. Therefore, we aim 
at developing custom-made (stem) cell-supporting coatings and 
hydrogels for 2D and 3D cell culture applications in vitro and for 
(stem) cell-delivery in regenerative medicine applications in vivo. 
Coatings (ArtiSURF) and hydrogels (ArtiGEL) were prepared from 
different types of ArtiCYT gelator molecules. All gelators share 
a common core structure consisting of a 1,3,5-cis cyclohexane 
tricarboxylic acid core. The rigid-core predisposes the arms towards 
self-assembly resulting in fiber formation and gelation. ArtiCYTs 
with different cell-adhesive properties were obtained by conjugat-
ing different peptidic arms to the three arms of the core structure. 
Adipose-derived stem cells were isolated from liposuction material 
and interaction with our coatings and hydrogels was assessed by 
several assays. Attachment was assessed by light microscopical 
observation, fluorescence microscopy after staining and by SEM. 
Proliferation was measured with WST-1. Functionality of the ADSCs 

on coatings and in hydrogels was demonstrated by differentiating 
the cells along different lineages, e.g. the adipogenic, osteogenic, 
neuronal and chondrogenic lineage. Differentiation was assessed 
by performing lineage specific stainings and biochemical assays. 
Different ArtiCYTs were applied as coatings or gels in well-plates. 
Cellular function and morphology of ADSCs could be maintained 
on the coatings and in the gels. Moreover, proliferation of ADSCs 
on the tested ArtiSURF coatings as assessed by WST-1 was equal 
or better compared to ADSCs on uncoated tissue culture plates 
(TCP). In addition, our coatings and gels supported differentiation 
of ADSCs along the adipogenic, osteogenic, chondrogenic and 
neuronal lineage. A striking example was the differentiation of 
ADSCs along the osteogenic lineage on ArtiSURF 25 and 34. The 
deposition of bone mineralisation crystals was highly increased on 
both coatings compared to uncoated TCP (ARS staining). Alkaline 
phosphatase activity in the cells was slightly higher (ArtiSURF 25) 
or equal (ArtiSURF 34) compared to bare TCP. Culturing of ADSCs 
on 2D-coatings or in 3D-hydrogels showed that our materials are 
excellent scaffolds for propagation and differentiation of ADSCs 
in vitro. Moreover, as previous studies have shown that our Articyt 
gels are injectable, they are very promising materials for the devel-
opment of injectable stem cell-seeded scaffolds for the regenera-
tion of damaged or lost tissues in vivo.

Poster Board Number: F-2269

MULTIPLEX DETECTION OF THE STEM CELL 
PLURIPOTENCY MARKERS OCT3/4, SOX2 AND 
NANOG- A MILLIPLEX® PLURIPOTENT STEM CELL 
PANEL
Reiners, Ralf1, Stankiewicz, Nikolai2, Wendland, Susanne3, Wiese, 
Rick4, Sabzevari, Helen1, Wolf, Michael3, Seshire, Anita3

1EMD Serono, Billerica, MA, USA, 2Merck Millipore, Darmstadt, Germany, 3Merck 
Serono, Darmstadt, Germany, 4EMD Millipore, St Charles, MO, USA

The transcription factors OCT4, SOX2 and NANOG play a critical 
role in the maintenance of pluripotency in embryonic stem cells. 
Additionally, over expression of any one or a combination of these 
three factors has been reported in solid tumors from a variety of 
tissues. The presence of pseudogenes and differentially expressed 
protein isoforms, complicates the accurate detection of the physi-
ologically relevant form of these proteins in stem cell research. 
Here, we report the development of a Luminex-based assay for 
the simultaneous, specific and sensitive detection of OCT4, SOX2 
and NANOG protein levels in cellular lysates. The assay exhibits 
100-fold greater sensitivity compared to western blot analysis. This 
sensitivity is of special importance for the detection of rare cancer 
stem cell populations. Application of the assay to a panel of human 
cancer cell lines from breast, lung and colon origin revealed SOX2 
to be the most often expressed factor among these lines. Of the cell 
lines assayed, only one breast cancer cell line expressed detectable 
levels of all three transcription factors, suggesting a role for OCT4, 
SOX2 and NANOG in cancer stem cells of this particular cell line. In 
addition to the data presented on cancer cell lines, data obtained 
through the analysis of hESC and iPS will also be presented. These 
experiments demonstrate the utility of this pluripotent stem 
cell panel for the sensitive analysis of stem cells from a variety of 
lineages.
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SITE-SPECIFIC GENE INSERTION OF TRANSGENE 
BY ADENO-ASSOCIATED VIRUS INTEGRATION 
MACHINERY
Urabe, Masashi, Miyata, Satsuki, Onishi, Akira, Tsukahara, 
Tomonori, Mizukami, Hiroaki, Kume, Akihiro, Ozawa, Keiya
Division of Genetic Therapeutics, Jichi Medical University, Shimotsuke, Japan

The adeno-associated virus (AAV) preferentially integrates into a 
site on chromosome 19 (19q13.4), termed AAVS1. A trans factor, 
Rep protein replicates the AAV genome and also mediates the 
integration into the AAVS1 site. The inverted terminal repeat (ITR) 
at either end of the AAV genome is a cis element for AAVS1-specific 
integration. The p5 promoter that drives the transcription of the 
Rep protein also can direct AAVS1-targeted insertion. Both the ITR 
and the p5 promoter sequences include two consensus sequences, 
Rep binding site (RBS) and the terminal resolution site (trs) required 
for AAVS1-specific integration. The Rep protein binds the RBS and 
then nicks at the trs, which is the first event in the integration. The 
ITR or p5 sequence alone is sufficient for the site-specific integra-
tion. To examine the AAVS1-specific integration efficiency with the 
ITR or p5 sequence, we constructed plasmids harboring GFP and 
blasticidin resistance (bsr) gene where a cis element was placed 
upstream of the GFP/bsr expression cassette. Following co-trans-
fection of HeLa cells with a GFP/bsr plasmid and a Rep plasmid, we 
extracted genomic DNA and examined by semi-quantitative PCR 
for AAVS1 specific integration of the GFP/bsr plasmid. We found 
that the p5 sequence directed the GFP/bsr cassette into AAVS1 ap-
proximately 1.5-fold more, compared to an ITR bearing plasmid. In 
addition, the p5 promoter sequence inserted in the reverse orienta-
tion appeared to efficiently join the downstream GFP/bsr cassette 
to the AAVS1 locus, and vice versa. These results indicate that the 
p5 promoter sequence can directionally insert a transgene into 
AAVS1. We are analyzing individual cell clones after co-transfection 
of a cis plasmid and a Rep plasmid by PCR to quantify the efficiency 
of the AAVS1-specific integration.

Poster Board Number: F-2271

VISUALIZING SPATIOTEMPORAL DYNAMICS OF 
MULTICELLULAR CELL CYCLE PROGRESSION
Sakaue-Sawano, Asako, Miyawaki, Atsushi
Lab. for Cell Function Dynamics, RIKEN BSI, Wako, Japan

The transition from G1 to S in the cell cycle is difficult to monitor 
despite the fact that the process involves the critical decision to 
initiate a new round of DNA replications. To overcome this problem, 
we have harnessed ubiquitination oscillators that control cell 
cycle transitions in order to develop genetically encoded fluores-
cent probe, “Fucci” (fluorescent, ubiquitination-based cell cycle 
indicator). To design the ubiquitin oscillators, we used “degron” 
(Cdt1(30/120) for SCFskp2 and geminin(1/110) for APCcdh1) and 
red or green fluorescent proteins. Fucci probe effectively label indi-
vidual G1/G0 phases nuclei red and those in S/G2/M phases green, 
and those in G1/S transition yellow. To understand the fundamental 
principles that coordinate cell cycle progression with cell growth, 
differentiation, migration, and cell death, we are applying Fucci 
probes to a variety of biological samples. We successfully gener-
ated cultured cells and transgenic animals (mice, zebrafish, and 
Drosophila) constitutively expressing Fucci probes. The visualiza-
tion of cell cycle behavior of individual cells within complex tissues 
presents an irresistible challenge to biologists studying multicellu-
lar structures. We have also improved Fucci probes to detect exact 
cell cycle time point with high resolution. For example, Fucci3 and 

Fucci4 can distinguish individual G1, S, G2, M phases with different 
colors.

Poster Board Number: F-2272

KISS AND FLEE: REVEALING SECRETS OF 
STROMAL CELLS
Wilson, Patricia1, Crisp, Laddie M.2
1Wake Forest Univ, Winston Salem, NC, USA, 2Institute for Regenerative 
Medicine, Wake Forest University, Winston Salem, NC, USA

Mesenchymal stromal cells (MSCs) provide a cell based delivery sys-
tem for trophic factors to promote repair of damage due to trauma, 
disease, and aging as well as immunomodulatory activities to sup-
press damaging effects of inflammation, autoimmunity, and graft 
versus host disease (GVHD) that can cause rejection of transplanted 
organs and tissues. Stromal cells have been isolated from virtually 
all adult and postnatal tissues and organs, but fetal sources may 
be superior with respect to proliferation, efficient differentiation 
into connective tissue cell types and trophic activities. Fetal stromal 
cells are easily recovered from amniotic fluid that is obtained 
during routine amniocentesis. Cell cultures derived from amniotic 
fluid frequently show cells with long cytoplasmic extensions that 
are reminiscent of neuronal axons. These and other observations 
have raised the question of whether stromal cells generate neural 
lineages and possess differentiation potential that extends beyond 
that expected of stromal cells. If this is true, stromal cell therapies 
could generate unexpected and potentially unsafe outcomes 
following transplantation. Here, we compared the neurogenic 
potential of the stromal cells derived from amniotic fluid and neural 
progenitors derived from our validated line of human iChM5 iPS 
cells. We tested for neurogenic potential of several amniotic fluid 
derived stromal (AFS) cell lines, including widely used A1 cells and 
newly established AFS lines that satisfy widely accepted criteria for 
stromal cell identity. Immunofluorescence microscopy showed that 
iChM5 cells, but not AFS cells, were immunopositive for Oct4, Tra-
1-60, Tra-1-81 and SSEA5, standard markers for human pluripotent 
stem cells. Aggregates of iChM5 cells and AFS cells were processed 
for differentiation by mitogen depletion in parallel suspension cul-
tures. Only iChM5 cells formed rosettes of neural progenitors and 
differentiated into neurons and glia on the basis of immunostaining 
and transcript analysis with Taqman gene expression assays (ABI). 
In contrast to iChM5 cell aggregates, AFS cell aggregates attached 
to culture wares and dispersed away from the point of attach-
ment without obvious change in cell morphology. These findings 
demonstrated neurogenic potential of iChM5 cells, but not AFS 
cells. Live cell imaging methods were used to determine the source 
of long cytoplasmic extensions in AFS cell cultures. Transgenic AFS 
cells expressing GFP or mCherry were cocultured in glass bottom 
growth chambers (#1.5) and stained with contrasting vital dyes 
(Molecular Probes) to better track cell movements and develop-
ment of cytoplasmic extensions. Real-time Z-sweeps through 4 μm 
sections of multiple fields were acquired at 5-minute intervals with 
a DVCORE live cell imaging system (Applied Precision) fitted with a 
20X oil immersion objective. Virtually all AFS cells in the lines tested 
in independent trials showed cell migration over distances of more 
than 100 μm at rates that varied with cell size. AFS cells developed 
elongated extensions following cell:cell adhesion and subsequent 
migration of the adherent cells in opposite directions. The bridge 
linking adherent AFS cells became increasing thin, but eventually 
broke and retracted toward the parental cell. Our results indicate 
that cytoplasmic extensions of AFS cells reflect cell distortion by 
pulling forces that contrasts with microtubule-mediated cell exten-
sion of axons in differentiating neural progenitors.
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INTEGRATION AND COLLABORATION ARE 
NECESSARY FOR THE ESTABLISHMENT OF 
REGENERATIVE MEDICINE-THE PROTEUS PROJECT
Sasaki, Katsunori1, Tomostune, Daihachiro1, Yue, Fengming1, 
Mogi, Akimi1, Yoshie, Susumu1, Masuda, Shoko1, Takahashi, Yuto1, 
Takizawa-Shirasawa, Sakiko2, Nagai, Mika2, Yokoyama, Tadayuki2, 
Ichikawa, Hinako3, Kanoh, Yoshiya4, Sakaki, Shujiro5

1Histology and Embryology, Shinshu University School of Medicine, Nagano, 
Japan, 2Laboratory for Advanced Health Sciences, Bourbon Institutes of Health, 
Niigata, Japan, 3Depertment of Medical Course, Teikyo Heisei University, Tokyo, 
Japan, 4Atopy Research Center(ARC Center), Juntendo University School of 
Medicine, Tokyo, Japan, 5Applied Chemistry Department, Akita National College 
of Technology, Akita, Japan

To undertake regenerative medicine using pluripotent stem cells 
including human embryonic stem (ES) cells), research fields as-
sociated with cell culture, cryopreservation, cell induction, tissue 
engineering and cell transplantation must be integrated and 
academic-industrial collaboration promoted. Integration facilities 
the visibility of regenerative medicine and accelerates its develop-
ment. Collaboration ensures the availability of a large volume of 
cells at low-cost and safe implementation. Our research team has 
developed various techniques and technologies for the above-
mentioned integration and collaboration since 2000, which are 
described here. For Cell culture, Xylose-culture medium (together 
with BOURBON CORPORATION & Nissui Pharmaceutical Co.) and 
high porous ceramics (with Covalent Materials Corporation) were 
developed for maintaining an undifferentiated state and the micro-
incubator Cell Home (with Bio Optical Inc.) as a new apparatus to 
save the incubator space; For Cryopreservation, the program freezer 
CRYOEMBRYO (with Air Water Inc.) was used to cool embryoid 
bodies and gene-map analysis was underwent for establish-
ment of efficiency, simplicity and confirmation of cryoprotectant 
containing Rock inhibitor; For Cell differentiation, growth factors 
were employed for differentiation of hepatocytes, cardiomyocytes, 
pancreatic cells; low-molecule-weight molecules for pancreatic 
cells and hepatocytes; dynamic force culture method for cardio-
myocytes; cell-to-cell interaction method from ES cells, which were 
induced into pigment cells to ES cells, which were interacted by the 
pigment cells and were differentiated into rhodopsin positive cells; 
embryoid formation method using the LIPIDURE®-COAT (with NOF 
CORPORATION); the FISHMAN cell sorting system using ICG (with 
On-chip Biotechnologies Co.) for purification of hepatocytes. For 
Tissue engineering, the scratch method using LIPIDURE-COAT was 
developed to control cell geometric adhesion. For Cell transplanta-
tion, submucous transplantation for hepatocytes or pancreatic cells 
and cardiomyocyte transplantation using latissimus dorsi muscle as 
a carrier were undertaken.

Poster Board Number: F-2274

HITS-CLIP AS A TOOL TO STUDY NEURAL STEM 
CELL RESEARCH
Yano, Masato
Department of Physiology, Keio University, Tokyo, Japan

Alternative splicing provides functional protein diversity and 
higher-ordered biological complexity. Alternative splicing patterns 
in each transcript are regulated by binding of RNA binding proteins 
(RNABPs) to regulatory sites in a tissue-specific manner and proper 
cellular context. Recent studies have begun to define splicing codes 
by machine learning tools and high-throughput biochemistry. One 
such a promising strategy is an unbiased genome wide analysis, 
HITS-CLIP (HIgh-Throughput Sequencing of in vivo UV-Cross-Linked 

Immuno-Precipitation) that has been used to map protein-RNA 
direct interaction sites in vivo. It has shown that a general feature 
of alternative splicing regulation mediated by RNABPs is that the 
position where they bind pre-mRNA is a determinant of whether 
alternative exons are included or excluded (e.g the best studied 
mammalian splicing factor, Nova RNA regulatory map). Here, we re-
vealed that a Nova RNA binding map in which the position of Nova 
binding determines the outcome of exon inclusion or exclusion is 
stable throughout cortical development, however, their biological 
targets switch in proper cellular context. Additionally, we generate 
the RNA regulatory maps in neural stem cells using HITS-CLIP by 
focusing on the other RNABPs expressing in neural stem cells. We 
will discuss the post-transcriptional regulatory loops during the 
differentiation from neural stem cells.

Poster Board Number: F-2275

NSC-MEDIATED GOLD NANOPARTICLE 
PHOTOTHERMAL TREATMENT OF TRIPLE 
NEGATIVE BREAST CANCER
Schnarr, Kenna1, Mooney, Rachael1, Aboody, Karen1, Berlin, Jacob2, 
Weng, Yiming2, Annala, Alexander1

1Neurosciences, City of Hope, Duarte, CA, USA, 2Molecular Medicine, City of 
Hope, Duarte, CA, USA

Triple negative breast cancer (TNBC) is characterized by tumors that 
do not express estrogen, progesterone, or HER-2 receptors, making 
it a considerable clinical challenge despite as advances in surgi-
cal, radiation, and chemotherapy treatments. TNBC has an earlier 
age of onset and worse clinical outcome than other breast-cancer 
subtypes. Recently, gold nanoparticles (AuNPs) have attracted 
attention as an inert therapeutic technology that is insensitive to 
drug resistance mechanisms. AuNPs that accumulate in tumor foci 
can be used to locally convert near-IR light into thermal energy 
intense enough to destroy tumor cells. Currently, free AuNP deposi-
tion within tumor foci relies on leaky tumor vasculature and poor 
lymphatic drainage following intravenous injection. This passive 
AuNP distribution is limited in efficacy by its restricted tumor pen-
etration due to dense matrices, outward fluid-pressure gradients 
and inefficient penetration of vasculature in hypoxic tumor regions. 
NSCs have demonstrated inherent tumor tropic properties in pre-
clinical brain and metastatic tumor models, migrating selectively to 
invasive tumor foci, penetrating hypoxic tumor regions, and even 
traversing through the blood-brain barrier to access intracranial 
tumor foci following intravenous administration. We have recently 
demonstrated that HB1.F3 NSCs exhibit a strong tropism to TNBC in 
vitro and in metastatic TNBC mouse models. Here we hypothesize 
that NSCs loaded with AuNPs can be used to more effectively dis-
tribute the AuNPs throughout TNBC tumors increasing the efficacy 
of photothermal therapy relative to free AuNPs. The established, 
human clonal HB1.F3.CD NSCs used in this study are currently in 
the first in-human Phase I clinical trials to mediate enzyme/prodrug 
therapy in recurrent glioma patients. Using these clinically relevant 
NSCs, we have optimized an AuNP endocytosis protocol and con-
firmed efficient NSC uptake of the AuNPs via transmission electron 
microscopy and dark field imaging. NSCs loaded with AuNPs exhib-
it no significant changes relative to NSC controls in viability (≥97%), 
morphology, and directed migration to TBNC-conditioned media 
in vitro (p>0.05). Photothermal trials in vitro have confirmed that 
AuNP-loaded NSCs exposed to 810nm near-infrared light generate 
thermal energy sufficient to kill exposed cells as assessed by confo-
cal microscopy of live/dead stained cells. In vivo studies are now 
underway to evaluate photothermal therapy using AuNP-loaded 
NSCs as a more effective, selectively targeted, and drug-resistant 
treatment option for TNBC.
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USE OF LIPOPHILIC NEAR-INFRARED DYE IN 
WHOLE BODY OPTICALIMAGING OF ADIPOSED 
TISSUE DRIVED STEM CELLS HOMING FOR 
ISCHEMIC RENAL INJURY
Yamamoto, Tokunori1, Suzuki, Satoshi2, Funahashi, Yasuhito1, 
Matskawa, Yoshihisa1, Hattori, Ryouhei1, Masashi, Osugi3, Katagiri, 
Wataru4, Gotoh, Momokazu1

1Urology, University of Nagoya, Nagoya, Japan, 2Clinical regeneration, 
University of Nagoya, Nagoya, Japan, 3Oral and maxillofacial Surgery, 
University of Nagoya, Nagoya, Japan, 4Oral and maxillofacial surgery, 
University of Nagoya, Nagoya, Japan

We performed an optical whole-body imagingtechnique for moni-
toring normal and adiposed tissue drived stem cells(ASCs) homing 
in vivo and ex vivo. To visualize in vivo cell homing, DiR labeled ASCs 
were injected intravenously into F44 rats. A recently developed 
nearinfrared IR lipophilic carbocyaninedye1,1-dioctadecyl-3,3,3,3 
tetramethylindotricarbocyanine iodideDiRis used to safely and di-
rectly label the membranes ofASCs. DiR has absorptionand fluores-
cence maxima at 750 and 782 nm,respectively, which corresponds 
to low light absorptionand autofluorescence in living tissues. Cells 
were incubated with DiR 1X07 cells in 10-ml phosphate buffered 
saline PBS containing 3.5g/ml dye and 0.5% ethanol_ for 30 min at 
37°C. Thereafter, cells were washed twice with PBS and the viability 
of labeled rat ASCs This allows us toobtain a significant signal with 
very low background level.A charge-coupled device (CCD)based 
imager is used fornoninvasive whole-body imaging of DiR-labeled 
cellhoming in intact(n=6)and left ischemic renal rats(ischemic 
time:45 min) with(NxLIR: n=6) and without (LIR :n=6)rtnephrec-
tomy groups, respectively. Dir accumulated to Lt ischemic renal 
injury(NxLIR>LiR>intact).This powerful technique canpotentially 
visualize any cell type without use of specificantibodies conjugated 
with NIR fluorescent tag or loadingcells with transporter-delivered 
NIR fluorophores. Thus, invivo imaging based on NIR lipophilic car-
bocyanine dyesin combination with advanced optical techniques 
mayserve as a powerful alternative or complementation toother 
small animal imaging methods.This study demonstrated that ASCs 
can be tracked in vivo by using noninvasive DiR method and have 
pathotropic properties toward an ischemic lesion of the kidney in 
whole body.

Education and Outreach
Poster Board Number: F-2277

BATTLING STEM CELL TOURISM: EDUCATING 
PATIENTS ON STEM CELL TOURISM AND 
TRANSLATIONAL RESEARCH
Master, Zubin, Caulfield, Timothy
Health Law and Science Policy Group, University of Alberta, Edmonton, AB, 
Canada

Stem cell tourism raises significant ethical concerns related to pro-
viding unproven and potentially dangerous treatments to patients. 
Several studies examining patient perceptions on stem cell tourism 
have shown distrust in their home nation’s research and regulatory 
system seeing it as stagnant, full of red-tape, and unresponsive 
to the needs of patients and their families. Many commentators 
have argued that one way to quell stem cell tourism is to educate 
patients, primary healthcare workers, and the public so that they 
understand the associated risks and the potentially fraudulent na-
ture of the industry. However, little data exists on what information 
regarding stem cell tourism is being conveyed by patient, profes-

sional and scientific organizations. Due to the online nature of the 
stem cell tourism market, we sought to examine internet websites 
of many patient disease groups and relevant scientific research 
societies for information on stem cell tourism. Website content 
was searched for a variety of topics, including information on the 
science of stem cells and regenerative medicine, stem cell ethics, 
and the phenomenon of stem cell tourism. In the area of stem cell 
tourism, we looked for information on a variety of issues, including: 
whether the phenomenon was introduced; that therapies offered 
by clinics were based on little or no scientific rationale and could 
result in significant risk to patients; the need to have regulatory and 
ethics review and approval; and an explanation of the translational 
stem cell research process. We found that although some web-
sites contain information on stem cell biology and regenerative 
medicine, only 25% of the organizations surveyed had information 
on stem cell tourism and the clinical translation process. Moreover, 
the depth of the information and topics covered varied amongst 
organizations. For education to have an impact on stifling stem cell 
tourism it would help to provide consistent information. We further 
argue that educational material on stem cell tourism should focus 
on explaining the nature and challenges associated the translation 
of stem cell research. This should stress that the good scientific 
research takes time, and is needed in order for therapies to be 
safe, and have a greater chance at being effective. We recognize 
that simply providing more accurate scientific information will not 
necessarily result in the desired change in public attitudes and be-
havior (this is related to the rightly critiqued science deficit model). 
While recognizing the limits of education, we argue that greater 
educational efforts are needed on stem cell tourism and clinical 
translation because providing information has been shown to 
influence one’s decision-making, and can help patients make better 
informed decisions; this is valuable in and of itself irrespective of 
whether providing information serves as an effective deterrent 
against stem cell tourism.

Poster Board Number: F-2278

EXCITING HIGH SCHOOL STUDENTS TO THE 
POSSIBILITIES OF STEM CELLS: IPS CELL 
TECHNOLOGY AND CONCEPTS IN THE HIGH 
SCHOOL CLASSROOM
Steward, Melissa M .1, List, Kylee2, Judd, Mariah1, Meyer, Jason S.3, 
Marrs, Kathy1

1Indiana University Purdue University Indianapolis, Indianapolis, IN, USA, 
2Warren Central High School, Indianapolis, IN, USA, 3Biology, Indiana University 
Purdue University Indianapolis, Indianapolis, IN, USA

The stem cell as a functional, biological concept is relatively new. 
As such, it encounters some misconstruing in the media and 
public light, while at the same time, receiving little attention in 
grade-, middle-, and high-school curricula in the United States. This 
problem persists, even though thousands of research papers are 
published on adult, embryonic, and induced pluripotent stem cells 
each year. One program working to ameliorate this problem is the 
NSF GK-12 Program. Since its inception in 1999, the GK-12 Program 
has funded over 200 projects in more than 140 different universi-
ties throughout the United States and Puerto Rico. The IUPUI Urban 
Educators GK-12 Program, funded by the National Science Founda-
tion, has provided a competitive fellowship to integrate my gradu-
ate research on iPS cells in the visual system into a high school 
classroom. As part of this program, 10 hours a week are spent in 
a local high school offering students and their teacher access to 
current and relevant scientific concepts. By engaging students in 
a research framework, the GK-12 fellow allows students a unique 



165

Detailed Program and Abstracts — Friday, June 15

www.isscr.org/2012 Friday Poster Book

opportunity to ask questions and think scientifically about every 
day, real-world issues in health sciences and the environment. A 
major theme of my efforts was to provide exposure to stem cell 
research with the intention of interesting and preparing students 
for college success and future careers in science and health care. 
In the classroom, my research approach was initially introduced 
to 1) address pre-existing knowledge and misconceptions about 
stem cells and 2) stimulate discussion and questions related to the 
concept of induced pluripotency and it’s applications for research, 
as well as to the possibility of research as a career interest. These 
lessons - including PowerPoint-driven discussions, fact sheets, 
and inquiry-based labs - were developed in consultation with 
their classroom teacher, and integrated applications regarding the 
nature of science and working in a laboratory to address Indiana’s 
state education standards such as the Principles and Historic 
Perspectives of Chemistry, as well as Integrated Chemistry and 
Physics. In addition to complete lessons, a daily concerted effort 
was made to emphasize 1) college preparedness and expectations, 
2) each student’s success as a scientist, and 3) a biological context 
for chemistry concepts. Specific lessons, labs, and discussions 
throughout the semester use current examples within stem cell 
biology, biochemistry, cellular plasticity, and experimental design 
to address core and current scientific concepts, while emphasizing 
the feasibility of research as a career path, and the importance of 
college-planning for students in a high school chemistry and an 
integrated chemistry and physics class.

Poster Board Number: F-2279

PROMOTION AND EXPANSION OF PLURIPOTENT 
STEM CELL RESEARCH - STEM CELL SHARED 
RESOURCE FACILITIES
Alexeeva, Vera, Ortega, Sandra, Schaniel, Christoph, D’Souza, 
Sunita L .
Department of Developmental and Regenerative Biology, Mount Sinai School 
of Medicine, New York, NY, USA

The maintenance of human embryonic stem cells (hESCs) and their 
differentiation into multiple lineages offers unprecedented oppor-
tunities to investigate and understand the earliest stages of human 
development. Recent revolutionary developments in the ESC field 
have led to the discovery that forced expression of defined gene/
protein factors in adult somatic cells results in their transformation 
into an ESC-like pluripotent stem cell state referred to as “induced 
pluripotent stem cells (iPSCs)”. This technology allows the deriva-
tion of patient-specific stem cell lines without the onus of social, 
moral and ethical dilemma’s associated with the creation of new 
hESC lines. Like ESCs, iPSCs can self-renew thus providing us with 
a potentially unlimited source of cells. They can be genetically 
modified to define gene function and differentiated into multiple 
lineages. Furthermore, derivation of iPSC lines from individuals 
prone to various diseases also provides us with the opportunity to 
understand the etiologies of many complex syndromes. A dedi-
cated hESC/iPSC shared resource facility (SRF), henceforth referred 
to as the ‘Core’, can aid principal investigators with pilot and/or 
continuing stem cell projects. Our first main objective is to make 
available the latest developments in the field of ESC / iPSC biology 
to scientists. Currently we are exploring different iPSC technologies 
to aid in the development of transgene-free iPSC lines and induced 
pluripotent cancer (iPC) cell lines. However generating disease-spe-
cific iPSCs is just the first step in this process. The next step involves 
the differentiation of these cells into the diseased tissue-specific 
cells in order to recapitulate aspects of the disease. To facilitate the 
latter, the Core, is involved in generating various reporter systems. 
These reporters will allow us to separate desired populations and 

establish conditions necessary to improve the efficiency of generat-
ing specific lineages. In addition, these reporter cell lines will also 
allow siRNA, micro RNA, small molecule/drug screens in novel cell 
populations. The second main objective of the Core is to quality 
control stem cell lines, reagents. These quality control services will 
include karyotyping, mycoplasma testing of hESC, iPSC and iPC 
cell lines as well as the supply of these cell lines and differentiated 
lineages to the interested scientific community (MTA permitting). 
Scientists are also provided with tested stem cell reagents at vastly 
discounted pricing made possible due to the establishment of two 
stem cell supply centers, bulk purchasing and NYSTEM funding. 
Last but not the least, the third main objective of the Core is to 
continue to conduct classes to teach iPSC generation and hESC/
iPSC/iPC cell differentiation into the lineage of choice. The goal of 
this education is to increase in the number of labs that are able to 
carry out stem cell research independently. Taken together, these 
services will have a three-fold benefit. Firstly, it will alleviate the 
quality control burden of individual scientists and allow them to 
concentrate on important scientific questions. Secondly, it will 
allow collaborative projects involving hESC / iPSC /iPC cell lines to 
be initiated with multiple laboratories by removing the prohibitive 
cost and providing the expertise required to establish and sustain 
this technology and lastly it will provide the Core with a source of 
revenue to meet its expenditures.

Ethics and Public Policy
Poster Board Number: F-2281

IRRATIONAL EXUBERANCE IN THE MARKETING OF 
PRIVATE STEM CELL BANKING SERVICES
Kiatpongsan, Sorapop1, Sipp, Douglas2

1Harvard University, Boston, MA, USA, 2RIKEN Center for Developmental Biology, 
Kobe, Japan

The number of commercial services that offer the private storage of 
umbilical cord blood and other tissues enriched for hematopoietic 
and other stem cells has grown continuously since the first such 
bank was established nearly thirty years ago. Today, approximately 
150 private cord blood banks are in operation worldwide, and the 
clinical use of cord blood in the treatment of diseases of the blood 
and immune systems has expanded rapidly over the past decade. 
Nonetheless, the industry has frequently been criticized, particu-
larly with regard to the marketing strategies used to promote cell 
and tissue banking services on a direct-to-consumer basis. Many 
companies advertise their services as a form of “insurance” for the 
newborn and their families, with support from epidemiological 
studies that seek to calculate likelihood of the clinical need for a 
cord blood transplant over the life of an individual based on current 
trends. However, these marketing efforts do not equally highlight 
the degree of uncertainty surrounding the sustainability of the 
private cord blood banking business model over a similar time-
frame. It is demonstrably less certain that private banks will remain 
viable, specifically with regard to regulatory climate and financial 
sustainability, for the multiple decades of life on which these usage 
projections are based, or that scientific progress will favor the clini-
cal use of cord blood-derived stem cells over alternative, possibly 
unpredicted, future developments. In this study, we have analyzed 
marketing materials from leading private cord blood banks in the 
United States and other countries to evaluate the degree to which 
such uncertainties are explicitly acknowledged. These findings 
may be of value in informing the decisions of prospective users of 
private stem cell banking services, and of policymakers.
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ESTABLISHING A SYSTEM FOR DERIVATION AND 
DISTRIBUTION OF THE HIGH QUALITY HUMAN 
EMBRYONIC STEM CELL LINES
Sato, Keiko1, Suzuki, Mika1, Suemori, Hirofumi2, Nakatsuji, Norio3

1Graduate School of Medicine, Kyoto University, Kyoto, Japan, 2Stem Cell 
Research Center, Institute for Frontier Medical Sciences, Kyoto University, Kyoto, 
Japan, 3Institute for Integrated Cell-Material Sciences, Kyoto University, Kyoto, 
Japan

Background: Eight human embryonic stem cell (hESC) lines are 
available in Japan. In order to conduct clinical trials which evalu-
ate the safety and efficacy of cell therapy in patients with hESCs, 
high quality cell lines applicable to patients must be derived. The 
present study aimed to establish a system which included pro-
cedures for the procurement of spare preimplantation embryos 
and hESC distribution to ensure proper practice by scientists and 
staff members. Methods: We assembled a task force composed of 
investigators in research institutions, medical staff in hospitals who 
provided human gametes and embryos, and individuals including 
women who had experience of receiving infertility treatment. This 
task force met to discuss ethical and social issues surrounding hESC 
research, according to governmental regulations and international 
guidelines. We formed committees and developed documents and 
tools according to generally accepted systems in clinical trials for 
new drug developments. Results and conclusions: We developed 
procedures for spare blastocyst procurement, consent forms, a DVD 
explaining hESC research, and standard operating procedures. An 
oversight committee was also established to review how the overall 
process functioned in relation to the institutional review boards. We 
also formulated our own guidelines that articulate the mission and 
core values that would be shared by scientists engaging in hESC 
research, as the existing guidelines are incomplete in that they 
do not stipulate the specialized practices that vary by locality and 
region. We determined that informed consent should be obtained 
from blastocyst donors and hESCs are distributed with the caveat 
that researchers accept these principles and academic and non-
academic institutions adhere to the guidelines. To establish a sys-
tem for proper practice within the research community, bioethicists 
must facilitate collaboration by encouraging researchers to take a 
proactive role in this and provide an ethical framework to ensure 
that hESC research is conducted responsibly.

Poster Board Number: F-2283

DEFINING “RESEARCH” IN THE US AND EU: 
CONTRAST OF “SHERLEY V SEBELIUS” AND 
“BRUSTLE V GREENPEACE” RULINGS
Rowland, Maude L ., Matthews, Kirstin RW
Baker Institute for Public Policy, Rice University, Houston, TX, USA

In 2011, courts in both the United States and European Union 
released decisions related to human embryonic stem cell (hESC) re-
search. In both cases, the courts reviewed the definition of research: 
does it entail every step in the research process including the 
derivation of hESC cells, or focus solely on the set of experiments 
presented, which used existing cell lines? In the United States, the 
US District Court of Appeals, in the case “Sherley v Sebelius,” defined 
research as a specific and finite project or group of experiments, 
independent of any prior research. This allowed for federal funding 
of research utilizing hESCs but not their derivation. In contrast, the 
EU case, “Brüstle v Greenpeace,” focused on the issue of patenting 
technology linked to hESCs and defined research as an entire body 
of work comprised of both previous and proposed studies. The Eu-

ropean Union forbids the patenting of technologies that commer-
cialize embryos as this violates the moral code. Therefore, the Court 
of Justice of the European Union determined inventions related to 
hESCs were unpatentable since they resulted from research that 
utilized human embryos. Here we will describe the progression 
of both court cases and their impacts on scientific research and 
development. We will also compare how they fit within the cur-
rent policy frameworks and ethical standards in the United States 
and European Union. In addition, we will explain how the varying 
definitions of “research” have developed, affected federal stem cell 
policies, and impacted stem cell research and commercialization. 
Overall, we determine that the courtroom is an inefficient and inap-
propriate place to set federal policies regarding scientific research 
- although it is quite common, especially in the United States. These 
entities lack the scientific knowledge and expertise to rule on these 
issues. Ideally, these policy decisions should be made within scien-
tific governmental agencies with advice from experts in the field 
as well as input from ethicists familiar with the science. In this way, 
ethical policies can be instated that keep in mind the best interests 
of researchers and the general public.

Poster Board Number: F-2284

FUNDING EMBRYONIC STEM CELL RESEARCH IN 
EUROPE IN LIGHT OF BRUSTLE V GREENPEACE
Staunton, Ciara
School of Law, National University of Ireland, Galway, Galway, Ireland

Patents are seen as essential for the development of new technolo-
gies as the granting of a patent gives patent holders a 20 year mo-
nopoly to exploit their invention which provides an economic in-
centive to invent new products. Due the high costs associated with 
the research and development of new technologies and products, 
without this economic incentive it is unlikely that companies would 
be unwilling to invest funds into the development of new technol-
ogies. As the first embryonic stem cell line was derived using funds 
from a private company, embryonic stem cell research is one such 
technology which has benefited from private funding. However in 
October 2011, the European Court of Justice ruled that if an em-
bryo is destroyed at any stage of the making of an invention, that 
invention may not be patented under Article 6(2)(c) of Directive 
98/44/EC on the Legal Protection of Biotechnology Inventions. In 
the immediate aftermath, the decision was decried as being bad for 
science as it will lead to the removal of funding for embryonic stem 
cell research in Europe and result in the ceasing of embryonic stem 
cell research in Europe. However a closer look at the patent industry 
suggests that all may not be lost for European stem cell research. 
This paper will analysis the impact that the Brustle decision is likely 
to have on embryonic stem cell research in Europe. First it will 
consider the decision and outline the main points of the decision. 
Second it will discuss the patent industry and its link with the fund-
ing of science. Third this paper will highlight the negative impact 
that the patent industry can have on scientific progress and the 
limits that the patent industry may potentially put on embryonic 
stem cell research in the United States. Fourth this paper will argue 
that due to the high level of public funding of embryonic stem cell 
research in Europe, the Brustle decision may not be as devastating 
as first thought. Finally this paper will conclude that the regulation 
of stem cell research at a European level should not be left to the 
patent industry but should be part of a coherent system which con-
siders the legal, ethical and scientific issues relevant to embryonic 
stem cell research.
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HIGHLIGHTS AND THEMES FROM THE QATAR 
INTERNATIONAL CONFERENCE ON STEM CELL 
SCIENCE AND POLICY
Matthews, Kirstin RW1, Rowland, Maude L.1, Bassil, Ayman2

1Baker Institute for Public Policy, Rice University, Houston, TX, USA, 2Research 
Division, Qatar Foundation, Doha, Qatar

Since 2007, the Qatar Foundation for Education, Science and 
Community Development has worked with the James A. Baker III 
Institute for Public Policy at Rice University to develop the Baker 
Institute International Stem Cell Policy Program. This program 
analyzes stem cell research, policy and ethics in an international 
context. To this end the Qatar Foundation, in collaboration with the 
Baker Institute, has hosted two conferences in Doha, Qatar to con-
vene world leaders in stem cell research and policy. At the first con-
ference in 2009, participants reviewed current stem cell research 
and regulation. The aim was to guide Qatar as it developed policies 
compatible with its cultural, religious, and ethical standards. The 
second conference, in February 2012, expanded previous discus-
sions on policy, ethics, and research during the three day event “Qa-
tar International Conference on Stem Cell Science and Policy.” The 
goal of the 2012 conference was to inform and engage scientists 
in an array of stem cell issues as well as bridge the gap between 
science and policy in an international context. Science sessions cov-
ered pluripotent, hematopoietic, and cord blood stem cells; stem 
cell transplantation; and the uses of stem cells in the treatment 
of cardiovascular disease and neurological disorders. In addition, 
ethics and policy discussions were organized to address embryonic 
research and egg donations, stem cell banking, international regu-
lation of stem cell research, and clinical trial oversight. There were 
also panels that specifically highlighted stem cell research and poli-
cies in the Middle East region. While a major aim of the conference 
was to bring attention to Qatari’s stem cell research program, it was 
also an opportunity for regional scientists and ethicists to discuss 
their religious and cultural views of this research. Furthermore, we 
believe the event helped encourage international collaborations, 
especially between scientists in Qatar and visiting researchers. This 
article will highlight different aspects of the conference proceed-
ings including novel stem cell research, current ethical discussions, 
and pressing policy issues that are region-specific. We will also 
relate the major themes of the conference and offer an outlook 
on the future of stem cell research and its obstacles both in the 
Middle East and globally. Finally, we will offer recommendations for 
sustaining international meetings that encompass broad issues in 
this important area of cutting edge science.

Poster Board Number: F-2286

NATIONAL REGULATIONS AND HARMONIZED 
GOVERNANCE OF STEM CELL BANKING
Ulmer, Elizabeth J ., von Tigerstrom, Barbara
College of Law, University of Saskatchewan, Saskatoon, SK, Canada

The international nature of stem cell research demands that facili-
ties exist to house stem cell lines that can be accessed by research-
ers around the globe. In light of this international demand, stem 
cell banks must establish consistent operating procedures and 
regulations that ensure safely and ethically sourced and maintained 
stem cell lines. There is general consensus that the development 
and use of stem cell banks on an international level necessitates 
harmonization of both internal and external regulation. Currently 
a “patchwork” of policies and regulations exist creating confusion 
and inconsistencies that could impede the advancement of stem 

cell research. Institutional efforts like the International Stem Cell 
Forum’s (ISCF) International Stem Cell Banking Initiative (ISCBI), 
UMASS International Stem Cell Registry (ISCR) and the European 
hESC Registry have gained significant support within the stem cell 
research community. These institutions have worked to establish 
consensus on principles for standard operating procedures and 
guidelines for the procurement, storage, maintenance and trans-
port of stem cell lines. The aims of these initiatives are to establish 
a globalized network of access to reliable stem cell lines, however 
it remains unclear what role legal regulation does or should play 
in conjunction with these efforts. This study will identify, review 
and assess the current laws and regulations that affect stem cell 
banking in selected jurisdictions e.g. Canada, the US, the European 
Union, Australia, and Japan. The scope will include legislation and 
policies governing banking and the use of human tissue, as well as 
the approval and oversight of stem cell-based products. It will ex-
amine how these laws and regulations relate to the organizational 
efforts of current institutions to harmonize banking standards. The 
ways in which harmonized standards can co-exist with or be given 
binding effect by regulations will be highlighted. The objective is to 
provide a clearer picture of the role that regulation can play in the 
governance of stem cell banking.

Poster Board Number: F-2287

STIMULATING ADULT STEM CELL THERAPY IN THE 
NETHERLANDS 3RD YEAR UPDATE
Ras, Thirza M ., Hallemeesch, Marcella M.
Science and innovation, ZonMw, The Hague, Netherlands

Stem cell therapies are frequently promoted on the internet as 
the answer to serious clinical conditions. The ISSCR expresses its 
concern that these generally costly therapies have neither been 
proven to be safe nor effective. Still they are sold to patients suf-
fering from these conditions. So there is a clear need for sound 
translational research on safety and effectivity of potential stem cell 
therapies. The Netherlands Organisation for Health Research and 
Development (ZonMw) supports exactly this type of research in the 
Translational Adult Stem Cell Research Programme (TAS). Projects 
aim at performing a clinical phase I/II trial within six years. This is to 
ensure the focus of the project to be on translation and milestones 
are set accordingly. So far 14.3 million euros have been allocated 
to 11 Translational Adult Stem Cell Research projects. In addition to 
funding, the programme with a total budget of 23.5 million euros 
supports individual projects to facilitate translation of preclinical 
results to the clinic. On the programme level workshops are organ-
ised on general subjects like regulatory hurdles in translation in 
the national context. On the project level specific phases (preclini-
cal, farmaceutical, clinical) make up the committed project format 
to optimally support the translational process. Furthermore, user 
committees are installed for each project to provide a wide range 
of translational expertise. These users committees have yearly 
meetings to discuss progress with external experts and stakehold-
ers and to support the project leader with expertise with respect 
to the further implementation of the project results. Honoured TAS 
projects are diverse in terms of stem cell type applied and disease 
addressed. They are promising to contribute to the development 
of new treatments for various serious diseases. The TAS programme 
provides a framework for these projects to guide preclinical stem 
cell research into appropriate clinical research. This is a prerequisite 
for the responsible development of adult stem cell therapies.
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THE DISCLOSURE AND MANAGEMENT OF 
RESEARCH FINDINGS IN STEM CELL RESEARCH 
AND BANKING
Isasi, Rosario1, Knoppers, Bartha M.1, Stacey, Glyn2

1Dept of Human Genetics, Centre of Genomics and Policy, McGill Univ, Montreal, 
QC, Canada, 2National Institute for Biological Standards & Control-HPA, UK 
Stem Cell Bank, Potters Bar, United Kingdom

A complex and polarized debate has evolved over the rationale for 
disclosing research findings (i.e. general, individual or incidental) 
to participants. Seemingly, consensus has emerged over an ethical 
“duty” in certain contexts to disclose qualified research findings 
to participants in genetics and genomics studies. The essential 
conditions for such disclosure are clinical and analytical validity, 
clinical utility and actionability. This debate has been prompted by 
an increased interest of both research participants and the patient 
advocacy community in obtaining information about research out-
comes and on the use of their biological samples. Furthermore, the 
use of new technologies (e.g. whole genome and exome sequenc-
ing, SNPs arrays) reveals both genetic data and significant amounts 
of incidental findings with possible clinical significance. These 
technologies together with the proliferation of biorepositories have 
further provided a compelling rationale for governments and scien-
tific institutions to adopt prospective policies. The context in which 
research findings are generated has shaped the policy debates and 
outcomes. Indeed, it is the particular research context that deter-
mines whether an ethical - or even a legal - duty could or should 
be established. Given the scarcity of policies in the context of stem 
cell research and banking, a discussion on the scientific, ethical and 
legal implications of disclosing and managing research results for 
research participants is needed. Any policy approach must take into 
account the vast range of pluripotent stem cell research related 
studies and the sizeable diversity of banking initiatives wherein a 
wide range of pluripotent stem cell lines are continuously immor-
talized, transformed and distributed. The latter should be placed 
in a context where cell line misidentification continues to be a 
pervasive problem, altering the extent and authenticity of certain 
research findings. We will present for discussion and comment the 
recent International Stem Forum (ISCF) Ethics Working Party’s Policy 
Statement on the Disclosure and Management of Research Find-
ings in Stem Cell Research and Banking.

Society Issues
Poster Board Number: F-2289

A NETWORK FOR STEM CELL RESEARCH AND 
REGENERATIVE MEDICINE IN GERMANY: THE 
GERMAN STEMNET INITIATIVE
Besser, Daniel1, Martin, Ulrich2, Ott, Michael3, Treier, Mathias1, 
Trumpp, Andreas4

1Max Delbruck Ctr (MDC), Berlin, Germany, 2MH-Hannover/Rebirth, Hannover, 
Germany, 3MH Hannover/Twincore, Hannover, Germany, 4German Cancer 
Research Ctr (DKFZ) and Heidelberg Institute for Stem Cell Technology and 
Experimental Medicine (HI-STEM), Heidelberg, Germany

Regenerative therapies rely on the availability of suitable plu-
ripotent and somatic stem cells. Moreover, stem cells are not only 
critical during development, but are also involved in the etiology of 
several diseases and can be used for novel innovative approaches 
for drug testing. Full exploration of the enormous potential of 
stem cells for novel clinical therapies requires the interaction and 
communication between researchers, clinicians, stakeholders and 
the general public. International and national networks of scientists 

allow advanced interaction among groups of scientists and funding 
agencies, policy-makers, media, patient groups, teachers and the 
general public. The ISSCR coordinates these initiatives at an inter-
national level. However, it is critical that these efforts are supported 
by well organized national networks which help to coordinate aca-
demic and non-academic stem cell research, development of medi-
cal standard operating procedures, protection of patient rights, 
development of future technologies as well as inform and educate 
the public about stem cell related technologies. Here, we propose 
the new German stem cell network called “German StemNet” that 
will be founded by eleven national institutes for stem cell research 
and regenerative medicine as well as the ministry of research and 
education (BMBF). The major aims of German StemNet are: - Estab-
lishment of an organizational structure which coordinates Stem 
Cell related issues in Germany - Establishment of a central office in 
Berlin - Planning and conducting an international “German Stem-
Net Annual Conference” starting in 2013 on stem cell research and 
regenerative medicine - Launch of a web-based platform to com-
municate the newest results and related information about stem 
cells and regenerative medicine in German and English. Moreover, 
this platform will be used for discussion and networking between 
national and international scientists, institutions, policy-makers, 
media and the general public - Establishment of subject groups 
on different topics in stem cell research, i.e. reprogramming and 
pluripotency, somatic stem cells, stem cells in diseases, stem cells in 
tissue engineering, regenerative therapies as well as drug testing. 
- Publish newsletters and print products on stem cell research and 
regenerative medicine in Germany - Establishment of an expert sci-
entist database for scientific communication with media, schools, 
politicians, patient initiatives and other interest groups - Com-
munication with science outreach initiatives, e.g. patient groups, 
technology museums, local science days, and organizers of science 
events etc. Comments and suggestions in particular from other 
national stem cell networks are highly welcome since the German 
StemNet has the aim to closely interact and exchange information 
with other national networks in addition to the ISSCR.

Poster Board Number: F-2290

SHOULD CELL THERAPY PRODUCTS BE DRUGS OR 
DEVICES IN JAPANESE REGULATIONS?
Yanagi, Kennichi
Tsukuba Critical Path Research and Education Integrated Leading Center, 
University of Tsukuba, Tsukuba-shi, Japan

Japanese regulation system for medical products has two catego-
ries, drugs and medical devices, under the Pharmaceuticals Affairs 
Act (PAA). Thus, cell therapy products regulated by the PAA in Japan 
will be classified as drugs or medical devices according to their 
characteristics. If the product acts mainly pharmacologically, it will 
classified as a drug, if physically act, a medical device. In the United 
States, the FDA has third category, biologics, in their regulatory 
system and they are regulated as biologics. Their regulation for 
biologics is similar to that for drugs. On the other hand, the Euro-
pean Medicines Agency announced on 2007 that the advanced 
therapy medicinal products including cell therapy products will 
be regulated by the Agency, that means they will be regulated as 
drugs rather than devices. In my presentation, I will discuss what is 
the better way to regulate cell therapy products in Japan.
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Regeneration Mechanisms
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DECLINE OF TRANSPLANTED NEURAL STEM CELL 
IMMUNOMODULATORY FUNCTIONS WITH TIME
Fainstein, Nina, Einstein, Ofira, Cohen, Mikhal E., Brill, Livnat, 
Lavon, Iris, Ben-Hur, Tamir
Neurology, Hadassah - Hebrew University Medical Center, Jerusalem, Israel

Fetal neural stem/precursor cells (NSC) possess powerful immu-
nomodulatory properties by which they block multiple inflamma-
tory signals, reduce production of pro-inflammatory cytokines, 
and inhibit immune cell activation, proliferation, and function. 
These characteristics enable them to attenuate neuroinflamma-
tion and protect the brain from immune-mediated injury. The 
immunomodulatory effects of NSCs are therefore regarded as key 
therapeutic targets of stem cell transplantation. A major issue in 
the development of stem cell therapy for chronic neurological 
disorders, such as multiple sclerosis, is whether cells maintain their 
immune-regulatory properties for a prolonged period of time. Long 
term stable preservation of these properties may allow allogeneic 
stem cell grafts to evade rejection from the host brain and to con-
tinue down-regulating neuroinflammation. Therefore we examined 
here whether intracerebrally-transplanted NSCs are able to inhibit 
early versus delayed induction of autoimmune brain inflammation 
and to inhibit an allogeneic rejection reaction against the graft. 
Following transplantation, 80% of transplanted NSCs remained 
in an undifferentiated state. However, allogeneic fetal NSC grafts 
elicited a strong immune reaction and were rejected from the host 
brain. Notably, there was strong upregulation of MHC-I expres-
sion in transplanted cells, rendering them visible to the immune 
system. Massive infiltration of the graft by activated microglia and 
T cells was observed within two weeks after transplantation and 
complete absorption by two months. Then, we examined in two 
experimental paradigms the ability of syngeneic intraventricular 
fetal NSC grafts to attenuate brain inflammation during experi-
mental autoimmune encephalomyelitis. NSCs inhibited efficiently 
acute brain inflammation. However, transplanted NSCs lost their 
therapeutic effects with time and failed to inhibit relapses that were 
induced in a delayed manner (4-6 weeks after transplantation). In 
correlation, long term cultured NSCs lost their capacity to inhibit 
immune cell proliferation in vitro. We conclude that long-term 
functional changes in transplanted NSCs lead to loss of their thera-
peutic immune-regulatory properties, and render allogeneic grafts 
vulnerable to immunologic rejection. Thus, the immunomodula-
tory effects of NSC transplantation are limited in time, and one may 
be required for repeated injections in clinical use.

Poster Board Number: F-2292

NEURAL STEM CELL GRAFT FATE IS DEPENDENT 
ON A NEUROGENIC BRAIN ENVIRONMENT DUE TO 
DECLINE IN THEIR NEUROTROPHIC PROPERTIES
Fainstein, Nina, Cohen, Mikhal E., Ben-Hur, Tamir
Neurology, Hadassah - Hebrew University Medical Center, Jerusalem, Israel

Neural stem / precursor cell (NSC) possess powerful immune-
regulatory and neurotrophic properties by which they can facilitate 
the self repair capacity of the adult central nervous system. The 
therapeutic value of NSC therapy in neurodegenerative diseases 
is critically dependent on their long term functional properties. 
However, while the multileveled beneficial effects of transplanted 
NSCs have been well characterized in the acutely-injured brain, it 
is not clear whether transplanted NSCs survive in the host brain 

and maintain trophic properties for extended periods of time. An 
important aspect of NSC neurotrophic properties is their ability to 
support their own survival independent of any exogenous growth 
factor. Therefore, we examined transplanted NSC survival in differ-
ent regions of the healthy and injured brain. Survival of E13 fetal 
mouse brain GFP+ NSC spheres was quantified at 2 months after 
transplantation to naïve mice. Substantial survival of NSC grafts was 
observed in the ventricles, 70±16% survival in the hippocampus, 
but only 17±3.7% survival of striatal grafts (P=0.008, as compared 
to hippocampus). Brain irradiation abrogated neurogenesis in the 
dentate gyrus subgranular zone. NSC spheres that were transplant-
ed into the hippocampus of irradiated mice exhibited markedly 
reduced survival (7±9%, P=0.003). In 6-hydroxydopamine lesioned 
striata there was strong induction of CD31, β1-integrin and GFAP 
expression, as well as multiple nestin+ and BrdU incorporating cells. 
NSC transplantation into 6-hydroxydopamine lesioned striatum re-
sulted in marked improvement in graft survival (52.4±6%, P=0.0005 
as compared to naïve striatum). Characterization of graft cells at 
2 months post transplantation in the non-irradiated hippocam-
pus and lesioned striatum showed less than 5% nestin+ cells, no 
β1-integrin+ cells and only 16% acquired mature markers. In view 
of the central role of β1-integrin in maintaining the adult subven-
tricular zone stem cell niche, we examined its role in supporting 
transplanted NSC survival. Anti-β1-integrin blocking antibodies 
were continuously delivered intraventricularly for 28 days after NSC 
transplantation into the 6-hydroxidopamine lesioned striatum. 
Neutralization of host brain β1-integrin caused a 73% reduction in 
graft survival (P=0.016). In correlation with the in vivo findings, long 
term cultured NSC spheres showed a dramatic decline in prolifera-
tive activity, a 3-fold increase in TUNEL+ apoptotic cells and signifi-
cantly reduced neurotrophic factor secretion. Long term cultured 
NSCs had diminished effects on PC12 neurite extension and on 
oligodendrocyte progenitor cell proliferation and differentiation as 
compared to fetal NSCs. Thus, transplanted NSCs lose their trophic 
properties with time and do not support their own survival, becom-
ing dependent on environmental cues of brain neurogenic niches. 
Damaging these niches compromised graft survival, whereas 
induction of a neurogenic environment resulted in significant 
improvement of graft survival. The site dependent graft survival 
and time-limited therapeutic effect have important implications for 
designing cell therapy in neurodegenerative diseases.
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BASIC STUDIES FOR THE DEVELOPMENT OF A 
LESS INVASIVE LIVER REGENERATION THERAPY 
USING THERMOREACTIVE ORGANIC/INORGANIC 
NANOCOMPOSITE GELS-CULTURED BONE 
MARROW DERIVED CELLS
Takami, Taro1, Shuji Terai, Shuji1, Hirose, Yoshikazu1, Fujisawa, 
Koichi1, Yamamoto, Naoki1, Takehisa, Toru2, Takada, Tetsuo2, 
Haraguchi, Kazutoshi2, Sakaida, Isao1

1Department of Gastroenterology & Hepatology, Yamaguchi University 
Graduate School of Medicine, Ube, Yamaguchi, Japan, 2Material Chemistry 
Laboratory, Kawamura Institute of Chemical Research, Sakura, Chiba, Japan

Background and Objectives: We have previously demonstrated the 
efficacy and safety of autologous bone marrow cell infusion (ABMi) 
therapy for decompensated liver cirrhosis patients in a multicenter 
clinical trial. However, this therapy involves bone marrow (BM) as-
piration under general anesthesia, and is not indicated for patients 
for whom general anesthesia is difficult. We therefore aimed to 
develop a new liver regeneration therapy in which cells showing 
curative effects for liver cirrhosis are isolated from a small amount 
of autologous BM aspirated under local anesthesia and cultured on 
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the surface of thermoreactive organic/inorganic nanocomposite 
gels (NC-Nano) before infusion back into the same subject. Meth-
ods: We screened 40 kinds of NC-Nano-coated dishes based on the 
number of cultured murine or human BM-derived cells under 10% 
fetal bovine serum or completely serum-free conditions at days 7 
and 14. Cultured cellular characteristics were analyzed by a flow 
cytometer and DNA-chip analysis. To assess effects on liver fibrosis, 
cultured murine BM cells on thermoreactive nano-materials were 
infused into mice with carbon tetrachloride-induced cirrhosis via a 
tail vein. Liver fibrosis was assessed by Sirius red staining. Results: 
We developed two novel thermoreactive NC-Nanos (MS114N1 
and MC114N7) showing significantly higher numbers of murine 
and human cultured BM cells on these dishes even in serum-free 
medium compared to controls. Cultured cells were easily detached 
simply by changing the temperature to room temperature for 15 
minutes without trypsin solution. Flow cytometric analysis revealed 
murine CD45 (95.1%)/CD11b (98.6%)-positive and CD90-negative 
cells, and human CD73 (99.2%)/CD105 (94.4%)-positive and CD45/
CD11b-negative cells grew on these nano-materials. Ingenuity 
Pathway Analysis also showed higher expressions of pluripotencey 
genes (such as oct4, pax6, otx1, and lhx5) in human cultured BM 
cells on the MC114N7 surface at days 30, consistent with showing 
the differentiation into adipocytes, osteocytes and chondrocytes 
under adequate differentiation conditions, compared with those 
on non-coated normal dishes. Moreover, transinfused murine green 
fluorescent protein (GFP)-positive BM cells on serum-free MS114N1 
dishes showed a significantly decreased Sirius red-stained area 
(Control, 6.0%; MS114N01, 3.7%; p<0.01), consistent with the 
repopulation of GFP-positive BM cells expressing MMP-9 into the 
damaged liver. Conclusions: These results demonstrate the pos-
sibility of a new liver regeneration therapy for decompensated liver 
cirrhosis patients using infusion(s) of effective cells derived from a 
small amount of BM fluid and cultured using a thermoreactive NC-
Nano-coated dish.

Poster Board Number: F-2294

BONE MARROW CELL INFUSIONS 
SUPPRESS HEPATOCARCINOGENESIS 
IN N-NITROSODIETHYLAMINE-AND 
CARBON TETRACHLORIDE-INDUCED 
HEPATOCARCINOGENIC MICE WITH LIVER 
CIRRHOSIS
Takami, Taro, Terai, Shuji, Maeda, Masaki, Hirose, Yoshikazu, 
Fujisawa, Koichi, Yamamoto, Naoki, Sakaida, Isao
Department of Gastroenterology & Hepatology, Yamaguchi University 
Graduate School of Medicine, Ube, Yamaguchi, Japan

Background and Objectives: We have previously demonstrated the 
efficacy and safety of autologous bone marrow cell infusion (ABMi) 
therapy for decompensated liver cirrhosis patients without hepa-
tocellular carcinoma in a multicenter clinical trial. However, as liver 
cirrhosis is highly oncogenic, evaluation of the effects of ABMi on 
the mechanisms of hepatocarcinogenesis is of great importance. 
We therefore performed frequent bone marrow cell infusion (BMi) 
in hepatocarcinogenic mice with liver cirrhosis, and analyzed ef-
fects on hepatocarcinogenesis. Methods: The DEN/GFP-CCl4 model 
was developed by intraperitoneally administering N-nitrosodieth-
ylamine (DEN) once to 2-week-old male C57BL/6 mice, followed by 
repeated twice-weekly intraperitoneal administration of carbon 
tetrachloride (CCl4) from 1 month later, with these mice serving as 
the control group (Ctrl; n=17). In the administration group (BMi; 
n=23), GFP-positive bone marrow cells (1 ×106 cells) from syngene-
ic mice were infused via a tail vein in DEN/GFP-CCl4 model mouse 

biweekly from 2 months after DEN treatment. Kinetics of hepato-
carcinogenesis were histologically evaluated at 4.5 months after 
DEN treatment (a total of 5 bone marrow cell infusions) based on 
the incidence, number, and size of foci and tumors (adenoma + he-
patocellular carcinoma). Liver fibrosis, hepatic 8-hydroxy-2-deoxy-
guanosine (8-OHdG) levels, hepatic SOD activity, and expression of 
erythroid 2 p45-related factor 2 (Nrf2) were also assessed. Results: 
At 4.5 months after DEN treatment, foci in the BMi group showed 
significantly lower incidence (Ctrl, 70.1%; BMi, 17.4%; p<0.001) and 
smaller number (Ctrl, 2.01/cm2; BMi, 0.61/cm2; p<0.01), while size 
was almost equal (Ctrl, 0.51 mm2; BMi, 0.28 mm2; p=0.35). In addi-
tion, tumors in BMi livers also showed lower incidence (Ctrl, 64.7%; 
BMi, 30.4%; p<0.05) and smaller number (Ctrl, 2.07/cm2; BMi, 0.62/
cm2; p<0.01), without significant difference in size (Ctrl, 4.70mm2 
; BMi, 3.50mm2; p=0.43). No GFP-positive tumor was found in BMi 
livers. Moreover, BMi livers showed significantly reduced Sirius 
red-stained area (p<0.05), consistent with significant lower 8-OHdG 
levels (p<0.01), higher SOD activity (p<0.05), and increased nuclear 
translocation of nuclear factor-Nrf2. In addition, there were higher 
numbers of SOD3-positive cells in BMi surrounding livers, and 
many SOD3-positive-cells were also positive for GFP protein on 
immunohistochemical analysis. Conclusions: These results dem-
onstrate that frequent BMi might contribute to suppressed tumor 
initiation during stages of hepatocarcinogenesis, consistent with 
improvements in liver fibrosis and stabilization of redox homeosta-
sis directly, suggesting a new strategy of liver regeneration therapy 
for decompensated liver cirrhosis patients.

Poster Board Number: F-2295

HUMAN ADIPOSE TISSUE-DERIVED 
MULTILINEAGE PROGENITOR CELLS EXPOSED 
TO OXIDATIVE STRESS INDUCE NEURITE 
OUTGROWTH IN PC12 CELLS THROUGH P38 MAPK 
SIGNALING
Moriyama, Mariko1, Moriyama, Hiroyuki1, Ueda, Ayaka1, Nishibata, 
Yusuke1, Okura, Hanayuki2, Matsuyama, Akifumi2, Hayakawa, Takao1

1Pharmaceutical Research and Technology Institute, Kinki University, Higashi-
Osaka, Japan, 2Department of Somatic Stem Cell Therapy and Health Policy, 
Foundation for Biomedical Research and Innovation, Kobe, Japan

Mesenchymal stem cells (MSCs) are multipotent stem cells that 
can differentiate into various types of cells. These cells have been 
isolated from bone marrow, umbilical cord blood, and adipose 
tissue, and can be easily obtained and expanded ex vivo under 
appropriate culture conditions. Thus, MSCs are attractive materials 
for cell therapy and tissue engineering. Especially, human adipose 
tissue-derived mesenchymal stem cells, also referred to as human 
adipose tissue-derived multilineage progenitor cells (hADMPCs), 
have great advantages because of easier and safer access to 
adipose tissue obtained from lipoaspirates without serious ethical 
issues. Moreover, hADMPCs have more multipotent properties for 
regenerative medical applications than other stem cells. These cells 
have been reported to have the ability to migrate into the injured 
area, and differentiate into hepatocytes, cardiomyoblasts, pancre-
atic cells, and neuronal cell lineages. In addition, it is known that 
hADMPCs secrete wide variety of cytokines and growth factors for 
tissue regeneration. Recently, several groups have reported that 
hADMPCs facilitate neurological recovery in experimental models 
of stroke, and Parkinson’s disease, but despite the superiority of 
hADMPCs over other stem cells, the potential use of hADMPCs 
for the treatment of these neurodegenerative disorders has not 
been fully investigated. Generally, damaged tissues, such as brain 
of patient suffered from ischemic stroke, are subject to inflamma-
tion, during which will cause generation of reactive oxygen species 
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(ROS). Numerous studies have examined the crucial roles of oxida-
tive stress in neurodegenerative disorders; e.g., stroke, Alzheimer’s 
disease, Parkinson’s disease. Thus, the influence of environmental 
stress in the lesions, including oxidative stress, on hADMPCs is 
important issue to be determined. In this study, we examined the 
roles of oxidative stress for hADMPCs in the neurite outgrowth 
in rat pheochromocytoma cell line PC12 cells. By treatment of 
buthionine sulfoximine (BSO), an inhibitor of rate limiting enzyme 
in the synthesis of glutathione, hADMPCs accumulated ROS, which 
resulted in the promotion of neurite outgrowth in PC12 cells. As 
activation of Smad1/5/8 and Erk1/2 MAPK was observed in PC12 
cells, we further tried to identify the molecules that were secreted 
from hADMPCs, and found that bone morphogenetic proteins 2 
(BMP2) and fibroblast growth factor 2 (FGF2) transcripts and secre-
tions were increased in hADMPCs. Addition of N-acetylcysteine, a 
precursor of antioxidant intracellular glutathione, suppressed the 
BSO-mediated upregulation of BMP2 and FGF2, demonstrating 
that expression of these genes was regulated by oxidative stress. 
Moreover, BSO treatment caused phosphorylation of p38 MAPK in 
hADMPCs. Inhibition of p38 MAPK by pharmacological inhibitor 
SB203580 was sufficient to suppress BMP2 and FGF2 expression, 
while their expression was significantly upregulated by overexpres-
sion of constitutive active form of MKK3 and MKK6, which are up-
stream molecules of p38 MAPK. These results clearly suggest that 
glutathione depletion, followed by accumulation of ROS, stimulates 
the activation of p38 MAPK, which leads to neurotrophic factors, 
BMP2 and FGF2 expression in hADMPCs. Oxidative modification of 
BMP2 and FGF2 expression from hADMPCs is easy and safety way 
and may be applied to a new cell therapy for neurodegenerative 
disorders such as stroke and Parkinson’s disease.

Poster Board Number: F-2296

A LOOK AT THE MECHANISM UNDERLYING 
HUMAN FETAL MESENCHYMAL STEM CELL 
HOMING
Yang, Joan X .1, Phua, Yong Han2, Choolani, Mahesh A.3, Neoh, Koon 
Gee4, Chan, Jerry KY3, Lim, Yaw Chyn2

1National University of Singapore Graduate School for Integrative Sciences 
and Engineering, National University of Singapore, Singapore, Singapore, 
2Department of Physiology, National University of Singapore, Singapore, 
Singapore, 3Department of Obstetrics and Gynaecology, National University of 
Singapore, Singapore, Singapore, 4Department of Chemical and Biomolecular 
Engineering, National University of Singapore, Singapore, Singapore

The ability of mesenchymal stem cells (MSCs) to migrate to sites of 
injury and inflammation has made it an attractive candidate for tis-
sue repair in the field of regenerative medicine. Studies have shown 
that MSCs have only one known adhesive pathway and a limited 
repertoire of chemokine receptors on the cell surface. However, 
how MSCs mobilize and migrate to the injury sites remain poorly 
defined. We hypothesize that human fetal MSCs (hfMSCs) can 
obtain cues from the inflammatory cells, specifically monocytes, 
in order to home to injury sites. Consistent with current literature, 
our data show that interactions of hfMSCs with human umbilical 
vein endothelial cells (HUVEC), under both static and flow condi-
tions, is dependent on interactions between vascular cell adhesion 
molecule-1 (VCAM-1) and very late antigen-4 (VLA-4) expressed on 
HUVEC and hfMSCs respectively. In an attempt to enhance these 
interactions, hfMSCs were activated by tissue necrosis factor-α 
(TNF-α). This resulted in an increase in VCAM-1 and intercellular 
adhesion molecule-1 (ICAM-1) expression on the hfMSCs as as-
sessed by flow cytometry. Instead of the expected enhancement, 
however, there was near complete abrogation of hfMSC-HUVEC 
interactions. This inhibition in hfMSC-HUVEC interactions correlated 

with a reduction in α4 integrin subunit expression, resulting in 
the inability of hfMSCs to tether onto HUVEC surface under flow 
conditions. In contrast, the binding of hfMSCs to HUVEC under 
static conditions was not affected by TNF-α treatment. When TNF-α 
activated-hfMSCs were co-perfused with myelomonocytic cell lines, 
HL60 and THP-1, there was a restoration of TNF-α activated-hfMSC-
HUVEC interactions. Live-time imaging shows that hfMSCs utilize 
arrested leukocytes as ‘bridges’ to facilitate their arrest on endothe-
lial cells. Analysis shows a 2.4 and 2.16 fold increase in the presence 
of HL60 and THP-1 respectively as compared to untreated hfMSCs 
at shear stress of 0.5 dynes/cm2. Treatment of TNF-α activated-
hfMSCs with a functional blocking anti-VCAM-1 antibody resulted a 
8.8 fold decrease (p ≤ 0.05) in number of interacting cells com-
pared to untreated control cells. Cells treated with a non-blocking 
antibody behaved similarly to the untreated control. This indicates 
that hfMSC recruitment is mediated predominantly by VCAM-1 ex-
pression on the hfMSCs. These findings support our hypothesis that 
hfMSCs utilize inflammatory cells, particularly monocytes, to target 
and localize to sites of tissue injury. Understanding the mechanisms 
behind MSC migration will allow us to enhance the number of 
MSCs targeting the specific tissues with subsequent acceleration in 
tissue healing.

Poster Board Number: F-2297

INTRAVENOUSLY-INFUSED HUMAN BONE 
MARROW-DERIVED MESENCHYMAL STEM CELLS 
PROMOTE SURVIVAL OF CORNEAL ALLOGRAFT 
BY REDUCING THE EARLY SURGERY-INDUCED 
INFLAMMATION .
Oh, Joo Youn1, Ko, Jung Hwa1, Lee, Hyun Ju1, Lee, Ryang Hwa2, Yu, Ji 
Min3, Prockop, Darwin2

1Ophthalmology, Seoul National University Hospital, Seoul, Korea, Republic of, 
2Institute for Regenerative Medicine, Texas A&M Health Science Center, Temple, 
TX, USA, 3Institute for Regenerative Medicine, Texas A&M Health Science Center 
Hospital, Temple, TX, USA

Mesenchymal stem/progenitor cells (MSCs) were reported to en-
hance the survival of cellular and organ transplants. However, their 
mode of action was not established. We here demonstrated that 
peri-transplant intravenous (IV) infusion of human MSCs (hMSCs) 
decreased the early surgically-induced inflammation and reduced 
the activation of dendritic cells in the cornea in a mouse model 
of corneal allotransplantation. Subsequently, immune rejection 
was decreased, and allograft survival was prolonged. IV hMSCs 
decreased the expression of chemokine (C-C motif ) receptor 7, a 
key molecule for dendritic cell migration from the inflamed cornea 
to draining lymph nodes. Quantitative assays for human GAPDH 
revealed that <10 hMSCs out of 1x106 cells were recovered in the 
cornea 10 hours to 28 days after IV infusion. Most of hMSCs were 
trapped in lungs where they were activated to increase expression 
of the gene for the anti-inflammatory protein TNF-α stimulated 
gene/protein 6 (TSG-6) upto 114-fold. IV hMSCs with a knockdown 
of TSG-6 did not suppress the early inflammation and failed to pro-
long the allograft survival. Also, IV infusion of recombinant TSG-6 
reproduced the effects of hMSCs in reducing the early inflamma-
tion in allografts. Results suggest that hMSCs improve engraftment 
of corneal allografts by reducing the early surgery-induced inflam-
mation.
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EFFECTS OF HUMAN DENTAL STEM CELL 
CONDITIONED MEDIUM ON THE OXIDATIVE 
STRESS-INDUCED CELL DAMAGE IN MC3T3-E1 
PREOSTEOBLASTIC CELLS
Suh, Kwang Sik1, Jung, Woon-Won2, Chin, Sang Ouk3, Rhee, Sang 
Youl3, Chon, Suk3, Oh, Seungjoon3, Woo, Jeong-taek3, Kim, Sung-
Woon3, Kim, Jin Woo3, kim, Young Seol3

1Research Institute of Endocrnology, Kyung Hee University Hospital, Seoul, 
Korea, Republic of, 2Research Institute of Health Science, College of Health 
Science, Korea University, Seoul, Korea, Republic of, 3Dept. of Endocrinology & 
Metabolism, School of Medicine, Kyung Hee University, Seoul, Korea, Republic of

PURPOSE: The therapeutic effects of stem cell transplantation can 
be mediated by paracrine factors. To determine whether dental 
pulp stem cell conditioned medium (DPSC-CM) prevents the highly 
reducing sugar 2-deoxy-d-ribose-induced oxidative cell damage 
and stimulates the differentiation capacity of MC3T3-E1 preosteo-
blastic cells. METHODS: Primary cultures of DPSCs were established 
from explants of the human dental pulp. MC3T3-E1 preosteoblastic 
cells were cultured in alpha-MEM containing DPSC-CM for the 
experimental group and alpha-MEM alone for the control group in 
the presence of 2-deoxy-d-ribose. Time- and dose- dependent cell 
viability was monitored by CCK-8 assay, and the induction of apop-
tosis was demonstrated by the cell death ELISA kit. The intracellular 
oxidative stress was measured by fluorometric analysis of DCFH 
oxidation using 2′,7′-dichlorofluorescin diacetate (DCFH-DA) as 
probe. Growth factors protein array, ELISA analysis and quantitative 
real time polymerase chain reaction (RT-PCR) were used to identify 
soluble mediates in DPSC-CM and osteoblastic differentiation 
markers. RESULTS: The highly reducing sugar, 2-deoxy-d-ribose 
decreased the viability of MC3T3-E1 preosteoblastic cells and 
caused concomitant increase in apoptotic cell death and increased 
the production of ROS. DPSC-CM suppressed the prooxidative 
effects of 2-deoxy-d-ribose, indicating involvements of antioxidant 
signaling in the mechanism. We found that DPSCs release soluble 
mediators into the culture medium, including HGF, EGF, FGF-4, 
IGF-1, IGFBP-1, IGFBP-2, IGFBP-4, IGFBP-6, IGF-2, TGF, VEGF, which 
are higher than that of bone marrow-derived mesenchymal stem 
cell conditioned medium (BMMSC-CM). In addition, treatment with 
DPSC-CM resulted in a significant elevation of ALP activity, collagen 
content, and mineralization in the cells. DPSC-CM increased the 
gene expression of differentiation, including ALP, collagen, AML, os-
teocalcin, OPG, OPN, FGF2, TGF-beta, BMP4 in MC3T3-E1 preosteo-
blastic cells. CONCLUSIONS: We have demonstrated the benefits 
of the conditioned medium derived from human dental pulp stem 
cell(DPSC-CM) in survival and function of MC3T3-E1 preosteoblastic 
cells following oxidative stress-induced cell damage. 

Poster Board Number: F-2299

THE ROLE OF HUMAN BONE MARROW 
MESENCHYMAL STEM CELLS IN BASEMENT 
MEMBRANE FORMATION OF SKIN WOUND 
HEALING
Peh, Priscilla, Chan, Casey, Raghunath, Michael
Department of Bioengineering, National University of Singapore, Singapore, 
Singapore

Bone marrow derived mesenchymal stem cells (MSCs) are widely 
recognized for their abilities to stimulate and accelerate wound 
healing. Recently, intradermal administration of allogenic MSCs 
have also been shown in human subjects to help to restore col-
lagen VII deficit in the dermo-epidermal junction (DEJ) in patients 

with recessive dystrophic epidermolysis bullosa. Interestingly, 
efficacious treatment with MSCs required lower cell numbers in 
comparison to fibroblast cell therapy. This suggests that MSCs 
might have a greater potential in regenerating the DEJ. The 
mechanism and the required signals by which MSCs contribute 
to basement membrane formation however remains largely 
unknown. In our experiments, MSCs were compared with human 
dermal fibroblasts (HDF) for their matrix deposition properties and 
patterns both alone and when co-cultured with the in vitro sponta-
neously transformed normal human keratinocyte cell line, HaCaT. 
Emphasis was placed on the deposition of DEJ proteins such type 
IV and VII collagen and laminin 5 (laminin 3,3,2). Type I collagen as 
the dermal partner for anchoring fibril was also studied. Here, we 
applied macromolecular crowding (MMC) as a tool to facilitate the 
in vitro deposition of matrix proteins. MMC allowed us to observe 
the deposition of extracellular matrix and its organization in a two 
dimensional in vitro system. Immunocytochemistry showed that 
MSCs deposit across the board more matrix per cell than HDF. In co-
culture, HaCaTs and MSCs segregated clearly with defined boundar-
ies between cell types. Similar features were observed with HaCaT/
HDF, but with the boundaries were less defined. The extracellular 
matrix deposition pattern also reflected the physical organization 
of the cells. Laminin 5 and type VII collagen were deposited more 
specifically at the boundaries between HaCaTs and MSCs. The 
deposited basement membrane proteins formed a clear border be-
tween them, reminiscent of a basement membrane zone. The same 
deposition pattern however was not observed in keratinocyte-
fibroblast co-cultures: while there was an increased deposition of 
laminin 5 and type VII collagen at the region around the cell bound-
aries, no defined borders were identified. It was then observed that 
type VII collagen expression in MSCs monocultures were increased 
in samples with MMC and ascorbic acid. The deposited collagen 
VII had a granular structure and appears to co-localize with type 
I collagen. Similar deposition was observed in HDFs but with less in-
tensity. In the absence of ascorbic acid, type VII collagen expression 
in co-cultures appeared to be restricted to the HaCaT population 
which agrees with published data. However, when ascorbic acid 
was added to facilitate the extracellular secretion of collagen and 
its deposition enabled by the use of MMC, we saw that type VII col-
lagen staining was stronger in the MSC/HDF population region and 
again, appeared co-localized with type I collagen. The expression 
of type VII collagen was also increased when TGF-β1 was added 
to the MSC and HDF monocultures. Our current data suggest that 
MSCs may be responsible for the secretion and maybe organization 
of extracellular matrix and basement membrane in recovering skin 
wounds. Further investigations are on-going to better understand 
how MSCs may affect matrix deposition and organization in order 
to reveal the mechanism through which MSCs facilitate wound 
healing and basement membrane formation.

Poster Board Number: F-2300

THE ROLE OF HIF1α IN REGULATION OF 
TELOMERASE LEVELS IN MOUSE ADULT STEM 
CELLS
Takahashi, Natsumi, Allsopp, Richard
Institute for Biogenesis Research, University of Hawaii, Honolulu, HI, USA

Telomerase is vital to ensure the long term self-renewal capacity 
of stem cells. The primary mechanism which limits telomerase in 
mammals is via the suppressed expression of the catalytic com-
ponent of telomerase, telomerase reverse transcriptase (Tert). 
Previously we have identified hypoxia inducible factor (HIF1α) as 
a transactivator of Tert in mES cells. In the present study, we have 
begun to assess the potential role of HIF1α in regulating telom-
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erase and telomere length in adult somatic stem cells, including 
hematopoietic stem cells (HSC), neuronal stem cells (NSC), and 
others. We find low but detectable levels of HIF1α in murine HSC 
(cKit+Sca1+Thy1.1LoLinNeg), and show that transient culture (48 
hours) of these cells in hypoxic conditions (1% oxygen) is sufficient 
to enhance both HIF1α levels as well as telomerase activity and 
Tert expression. Furthermore, immunohistochemical analysis of 
mouse brain sections revealed the presence of HIF1α positive cells 
in neural stem cell niches, the subgranular zone of dentate gyrus 
in hippocampus and subventricular zone of the lateral ventricles, 
co-localizing with the NSC marker CD133. Our results suggest that 
HIF1α may also play an important role in regulating telomerase 
levels in adult stem cells, in addition to ES cells.

Poster Board Number: F-2301

HYPERBARIC OXYGEN STIMULATES ADIPOSE 
DERIVED MESENCHYMAL STEM CELLS GROWTH 
AND DIFFERENTIATION IN STREPTOZOCIN 
INDUCED DIABETES MELLITUS TYPE 1 MICE In 
vIvo
Milovanova, Tatyana N ., Bogush, Marina L., Bhopale, Veena M., 
Sorokina, Elena M., Uzun, Gunalp, Yang, Ming, Moore, Jonni S., 
Thom, Stephen R.
Medicine, University of Pennsylvania, Philadelphia, PA, USA

Hyperbaric oxygen modifies function of stem/progenitor cell (SPCs) 
and enhances new blood vessels formation. In wounds healing, 
VEGF secreted from adipose-derived mesenchymal stem cells 
(ASCs) induces migration and proliferation of endothelial cells, 
increasing the vascularity of a wound bed. We hypothesized that 
oxidative stress from hyperbaric oxygen (HBO2, 2.8 ATA for 90 min 
daily) would exert a trophic effect on adipose- derived mesen-
chymal stem cells in normal mice and in a streptozocin-induced 
diabetes mellitus mouse model via reactive oxygen /reactive nitro-
gen species (ROS/RNS)-dependent mechanisms. Adipose-derived 
stem/progenitor cells (ASCs:Sca-1+/CD31-/DAPI-), were sorted 
from omentum of normal mice, labeled with the fluorescent dye 
5,6-carboxyfluorescein diacetate succinimidyl ester (CFSE), added 
to Matrigel and administered subcutaneously, and the mouse 
then subjected to HBO2 treatment. In combination, HBO2 and ASCs 
demonstrated cumulative effects. Vascular channels lined by CD34+ 
SPCs were identified and they were significantly reduced in diabetic 
animals. Matrigel with seeded ASCs after HBO2

 exhibited acceler-
ated channel development, cell differentiation based on surface 
marker expression and cell cycle entry. Blood-borne and bone 
marrow CD34+ SPCs of diabetic animals versus normal mice had 
lower amounts of thioredoxin-1 (Trx1), Trx reductase (Trx1R), hypox-
ia-inducible factors (HIF)-1, -2, and -3, phosphorylated mitogen-
activated protein kinases (pMAPKs), vascular endothelial growth 

factor (VEGF) and stromal cell-derived factor-1. We conclude that 
thioredoxin system activation leads to elevations in HIF-1 and -2, 
followed by synthesis of HIF-dependent growth factors. HIF-3 has 
a negative impact on SPCs. By causing an oxidative stress, HBO2 
activates a physiological redox-active autocrine loop in recruited 
SPCs and increased paracrine secretion in seeded ASCs, resulted in 
the stimulated neovasculogenesis. 

Poster Board Number: F-2302

NEUROPROTECTIVE EFFECT OF FTY720 AND 
SEW2871 ON H2O2 INDUCED ALZHEIMER In 
vItro MODEL OF DIFFERENTIATED RAT PRIMARY 
HIPPOCAMPAL STEM CELLS .
Zahabi, Azadeh
Neuroscience research center, Shahid Beheshti University of Medical Science, 
Tehran, Iran, Islamic Republic of

Alzheimer’s disease (AD) is the most common form of dementia 
and irreversible, progressive brain disease that slowly destroys 
memory and thinking skills. There is no cure for the disease, which 
worsens as it progresses, and eventually leads to death. The dam-
age spreads to a nearby structure in the brain called the hippocam-
pus, which is essential in forming memories. Scientists don’t yet 
fully understand what causes AD, but it has become increasingly 
clear that it develops because of a complex series of events that 
take place in the brain over a long period of time by Age-related 
changes include atrophy (shrinking) of certain parts of the brain, 
inflammation, the production of unstable molecules called free 
radicals, and mitochondrial dysfunction. It is meanwhile well 
described, that neuronal loss in case of AD is due to various types 
of stress conditions. These comprise oxidative stress, excitotoxic-
ity, Ca++-overload and others beyond amyloid toxicity. Evidence 
has been accumulating that free radicals and reactive oxygen 
species (ROS) have been associated with the etiology and progres-
sion of different neurodegenerative diseases. Free radicals play an 
important role in the development of neurodegenerative disorders 
such as Alzheimer’s disease (AD), Huntington’s disease (HD), Pick’s 
disease, amyotrophic lateral sclerosis, epilepsy, schizophrenia, ce-
rebral ischemia. Free radical generation leads to oxidative damage 
of lipids, nucleic acids and proteins, abnormal aggregation of cyto-
skeletal proteins, mitochondrial dysfunction, antioxidant enzymes 
upregulation, reactive nitrogen species formation, advanced glyca-
tion end products formation, inactivation of key enzymes. Primary 
hippocampal Neurons can be cultured and exposed to the H2O2 as 
an induced cell inflammation and toxicity Cell death for modeling 
of AD in a controlled in vitro area for evaluation of using neuropro-
tective agents. Model systems such as experimental animals and 
cell cultures are often used to understand how oxidative stress can 
produce neurotoxic effects, which later lead to neuronal dysfunc-
tion, degeneration, and cell death. This study investigated whether 
FTY720 and SEW2871 was able to extend their unique neuropro-
tection to primary cultured differentiated rat hippocampal neural 
stem cells against hydrogen peroxide induced inflammation cell 
damage.

Poster Board Number: F-2303

THE ROLES OF BURR-HOLE AND CALVARIAL BONE 
MARROW STEM CELL IN THE ISCHEMIC RAT BRAIN 
MODEL
Nam, Taek Kyun1, Kim, Kyung Tae2, Park, Yong Sook1, Park, Seung 
Won1

1Neurosurgery, Chung-Ang University Hospital, Seoul, Korea, Republic of, 
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Republic of

Moyamoya disease is a cerebrovascular disorder characterized 
by chronic progressive stenosis of the intracranial internal carotid 
arteries (ICAs), including the proximal anterior cerebral arter-
ies (ACAs) and middle cerebral arteries (MCAs). Current treat-
ments are designed to prevent strokes by improving blood flow 
to the affected cerebral hemisphere, not to reverse the primary 
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disease process. Two general surgical methods are used: direct 
and indirect revascularization. The burr-hole method, one of the 
indirect methods, is reported to be very simple and effective for 
revascularizing the territory of the anterior cerebral arteries (ACA) 
not only in children but also in adults with definite moyamoya 
disease. However, the treatment mechanism of this method has 
not been explained, yet. Recently there were some reports which 
provide clues for explaining it. Angiogenesis of the lower extremi-
ties could be improved by multiple burr-holes on tibia via autolo-
gous bone marrow stem cell transplantation in Beurger’s disease. 
The transplantation of autologous whole BMCs by fenestration 
of the tibia bone represents a simple, safe, and effective means 
of inducing therapeutic angiogenesis in patients with Buerger’s 
disease. Total avulsion injury of scalp was successfully treated with 
multiple burr-holes and skin graft. The purpose of this study is to 
investigate the role of burr-hole and bone marrow stem cells in 
ischemic rat brain mode and the treatment mechanism of multiple 
burr-hole technique in moyamoya disease. Twenty SD rats (250 g) 
were divided into four groups: normal group (5), burr-hole group 
(5), focal ischemia group (5), burr-hole + focal ischemia group 
(5), respectively. Focal ischemia was induced by transient middle 
cerebral artery occlusion (MCAO). At 2 weeks after focal ischemia, 
bilateral burr-holes were made at the parietal bone with minimal 
cortical incision. Bromodeoxyuridine (BrdU, 50 mg/Kg) was injected 
intraperitoneally, 2 times a day for 6 days. At 1 week after burr-hole 
making, brain was harvested and coronal sections around the burr 
hole were obtained. Immunohistochemical analysis included BrdU, 
VEGF (Vascular Endothelial Growth Factor), CD34 (mesenchymal 
stem cell marker), doublecortin (immature neural marker), and 
Nestin (neural stem cell marker). In burr-hole + focal ischemia 
group, BrdU (+), CD34 (+) cells at the cortical incision site beneath 
the burr-hole showed infiltrative pattern into the surrounding brain 
parenchyme. VEGF were increased around the burr-hole site. These 
cells also were positive for doublecortin and nestin, which means 
bone marrow stem cells (mesenchymal stem cell) transformed into 
neural precursor cells or other precursor cells. In conclusion, data 
in these studies indicated that calvarial bone marrow stem cells 
around the burr-hole play a role in angiogenesis and neurogenesis 
in ischemic brain injury. Also, these can do an important role in the 
multiple burr-hole technique of moyamoya disease.

Poster Board Number: F-2304

AUTOLOGOUS MESENCHYMAL STEM CELLS 
IMPROVE SKELETAL MUSCLE FUNCTION AFTER 
SEVERE INJURY IN BOTH SEXES
Winkler, Tobias1, von Roth, Philipp1, Preininger, Bernd1, Radojewski, 
Piotr1, Perka, Carsten1, Duda, Georg N.2
1Center for Musculoskeletal Surgery, Berlin Brandenburg Center for Regenerative 
Therapies, Charité, Berlin, Germany, 2Center for Musculoskeletal Surgery, JWI, 
Berlin Brandenburg Center for Regenerative Therapies, Charité, Berlin, Germany

Mesenchymal stem cell (MSC) therapy has been shown to have the 
potential to enhance muscular regeneration. In previous studies 
our group was able to show a dose-response relationship in female 
animals between the amount of transplanted cells and muscle 
force. The impact of sex on the regeneration of musculoskeletal 
injuries following MSC transplantation (TX) remains unclear. 36 
SD-rats received an open crush trauma of the left soleus muscle. 
One week after trauma 2.5 x 10^6 autologous MSCs, harvested 
from tibial biopsies, were transplanted locally (female n=9, male 
n=9). Control animals received saline solution (female n=9, male 
n=9). Histologic analysis and biomechanical evaluation by in-vivo 
contraction force measurement were performed 3 weeks after 
TX. MSC-TX improved the force of the injured soleus muscles in 

males significantly (twitch: treated 0.76 (0.51 - 1.15), untreated 0.45 
(0.32 - 0.73, p=0.01; tetany: treated 0.63 (0.4 - 1.21), untreated 0.34 
(0.16 - 0.48), p=0.04). Force measurements in females also showed 
significant improvements (twitch: treated 0.71 (0.38 - 0.96), un-
treated 0.36 (0.18 - 0.63), p=0.005; tetany: treated 0.53 (0.21 - 0.68), 
untreated 0.27 (0.11 - 0.47), p=0.01). The intersexual comparison of 
fast twitch and tetanic contraction forces revealed no significance 
(twitch, p=0.55, tetany, p=0.19). The histological analysis showed 
no differences in the amount of fibrotic tissue (male p=0.9, female 
p=0.14) and the size of muscle area (male p=0.2, female p=0.56) 
following treatment. Male animals showed higher values for muscle 
area (male vs. female p=0.011) and less fibrosis (male vs. female 
p=0.028) independent of treatment. The regeneration potential 
of male and female individuals has been the subject of academic 
controversy. The present study demonstrates that the outcome of 
skeletal muscle regeneration after injury can be improved in both 
sexes via the transplantation of MSC.

Poster Board Number: F-2305

ROLES OF ADAM8 FOR SKELETAL MUSCLE 
REGENERATION
Nishimura, Daigo1, Sakai, Hiroshi1, Sato, Takahiko1, Iida, Atsuo1, 
Sato, Fuminori1, Bartsch, Jörg W.2, Sehara-Fujisawa, Atsuko1

1Department of Growth Regulation, Institute for Frontier Medical Sciences, 
Kyoto University, Kyoto, Japan, 2Department of Neurosurgery, Marburg 
University, University Hospital, Marburg, Germany

During skeletal muscle regeneration, activated myoblasts replace 
damaged muscle tissues with newly-formed muscle fibers. In ad-
dition to skeletal muscle lineage cells, inflammatory cells includ-
ing macrophages are involved in its regeneration. Macrophages 
remove damaged cells and also promote tissue remodeling by 
activating myogenesis or regulating angiogenesis. Proteases can 
contribute to skeletal muscle regeneration by proteolytic shedding 
of inflammatory cytokines, receptors, and cell adhesion molecules 
(Edwards et al., Mol Aspects Med., 2008). ADAM8 (a disintegrin and 
metalloprotease 8) is a membrane-bound metalloprotease identi-
fied in macrophages originally. We previously showed that ADAM8 
is involved in the onset of primitive blood circulation in zebrafish. 
ADAM8 expressed in erythroblasts abrogates blood-to-vessel adhe-
sion via ectodomain shedding of cell-adhesion molecules (Iida et 
al., Curr Biol., 2010). In contrast, ADAM8-/- embryos have no obvious 
developmental defect (Kelly et al., Dev Dyn., 2005), however roles of 
ADAM8 in adult mice are still unclear. Because ADAM8 expression 
is elevated under the inflammatory conditions, we hypothesized 
ADAM8 might play roles in skeletal muscle regeneration. To deter-
mine whether ADAM8 contributes to skeletal muscle regeneration, 
we used two types of muscle regeneration models: cardiotoxin 
(CTX) induced skeletal muscle injury and dystrophin-null mice, 
models for Duchenne muscular dystrophy. We confirmed increased 
expression of ADAM8 upon induction of skeletal muscle regenera-
tion. To induce acute skeletal muscle injury, CTX was injected into 
the tibialis anterior muscle (TA) of wild type and ADAM8-/- mice. 
Although skeletal muscle regeneration occurred in the latter mice, 
their muscle fibers were thinner than those of wild type mice, 
suggesting delayed or insufficient skeletal muscle regeneration 
in the ADAM8-/- mice. To examine whether ADAM8 affects macro-
phage functions, sections of TA were immnostained with F4/80 
as a marker of macrophage. At 7 days after skeletal muscle injury, 
macrophages were present in both of wild type and ADAM8-/- mice. 
However, in the ADAM8-/- mice, large clusters of macrophages 
were frequently observed in degraded skeletal muscle fibers. Next, 
we generated dystrophin-null; ADAM8-/- mice. The dystrophin-
null; ADAM8-/- mice had massive infiltrated immune cells positive 
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for F4/80 and CD11b. These results suggest that dispersion or 
clearance of macrophages during skeletal muscle regeneration is 
affected in ADAM8-/- mice.

Poster Board Number: F-2306

MOLECULAR BASIS OF STEM CELL DYNAMICS IN 
PLANARIAN REGENERATION
Umesono, Yoshihiko1, Yazawa, Shigenobu2, Agata, Kiyokazu2

1RIKEN CDB, Kobe, Japan, 2Kyoto University, Kyoto, Japan

Planarians can regenerate a whole individual from tiny tissue frag-
ments from almost any part of their bodies based on well-charac-
terized somatic pluripotent stem cells called neoblasts, which can 
self-renew and give rise to all missing cell types including brain 
cells. Neoblasts are morphologically defined as a unique popula-
tion of cells and specifically express a set of stemness genes. We 
recently identified MAPK signaling pathways that play crucial roles 
in the regulation of neoblast dynamics during regeneration of the 
planarian Dugesia japonica. JNK signaling is required for active mi-
tosis of undifferentiated neoblasts and generation of blastema cells, 
whereas ERK signaling is required for differentiation of neoblasts 
into multiple cell types, including the brain in the head region, gut 
and pharynx-forming muscle cells at the middle portion of the 
body. In the process of neoblast differentiation during regenera-
tion, they must recognize their correct location along the anterior-
posterior axis to develop into appropriate tissues and organs. Here, 
we examined during head regeneration from tail fragments and 
identified a fibroblast growth factor receptor-like gene nou-darake 
as a head blastemal component and ß-catenin signaling that is 
required for tail identity, both of which are involved in the modula-
tion of ERK signaling and provide appropriate positional informa-
tion to neoblasts during regeneration.

Poster Board Number: F-2307

EPIGENETIC IMPACTS OF ACYL-L-CARNITINES IN 
RELATION TO SELECTED CONGENITAL DISORDERS
Ponnusamy, Kumar1, Rameshwar Naidu, Jegathambigai2

1Biochemistry & Genetics, AIMST University School of Medicine (FOM), Sungai 
Petani, Malaysia, 2Molecular Medicine, Institute For Research in Molecular 
Medicine (INFORMM), Pulau Penang, Malaysia

Acetylcarnitine esters (LCs) are formed intracellularly during regular 
metabolic activity. LCs transport fatty acyl moieties into the mito-
chondria. Acetyl-L-carnitine (ALC) is the principal acylcarnitine ester. 
ALC participates in both anabolic and catabolic pathways in cellular 
metabolism and interacts in membrane and molecular levels. This 
study delineates the epigenetic mechanism of LCs in relation to 
selected congenital disorders. LC could help cells to recover from 
DNA SSBs induced by different types of DNA lesions and the use 
of LC as a protection against oxygen free radicals (OFRs). It was 
reported that p53 facilitates differentiation by translocating to the 
nucleus and associating with the Nanog promoter and inhibiting 
its transcription, suggesting that the role of p53 is important during 
differentiation than in responding to DNA damage in stem cells, 
and it has been documented that ALCs enhances HSP-70 and p53 
gene expressions in a variety of inflammatory conditions includ-
ing congenital disorders, aging and neoplasms. The intracellular 
concentration of free CoA and acetyl-CoA is recognised to be a 
common mechanism for the various physiological activities of ALC, 
such as the acetylation of H4 histones and prevents telomere attri-
tion. ALCs augments the repairing enzyme poly(ADP-ribose)poly-
merase in acute oxidative stress. L-carnitine, inhibits cytogenetic 
expression of the fragile-X site in cultured lymphocytes of patients, 
suggesting that the interaction of these substances with the chro-

matin structure at the fragile site was present. ALC reduces levels 
of MDA, 8-HDG, quenches neutrophil superoxide and nitric oxide 
radicals, IL-10 and IL-2 gene expressions, cytosolic cytochrome-c 
and caspase-3 active fragments expression in xenobiotic induced 
oxidative stress. Studies of patients with both hypothyroidism and 
hyperthyroidism show decreased levels of L-carnitine (LC) in muscle 
cells. LC blocks the entry of excess thyroid hormone into the cell 
nucleus of liver cells, neurons, and cardiac cells, thereby reducing 
the symptoms of hyperthyroidism. ALCs augments the expression 
of urea cycle enzymes in patients suffering from juvenile visceral 
steatosis (JVS). LC is beneficial in prevention of oxidative stress and 
augmentation of ETC complex I in discrete regions of brain associ-
ated with Parkinson’s disease. ALC exerts free radical scavenging 
effects, restores redox status, prevents β-amyloid accumulation and 
iron-chelation and beneficial in the management of Alzheimer’s 
disease (AD). LC is beneficial in the management of epileptic 
patients on valproic acid. ALC is beneficial in the patients suffering 
from Down’s syndrome (DS), Multiple Sclerosis (MS), Huntington’s 
disease (HD), Muscular dystrophy (MD), Phenylketone uria (PKU) 
and Pyronie disese (PD). ALC is beneficial in senile dementia and 
age related impairment of cognitive functions and mood disorders 
and depression and hence ALCs are potent epigenetic molecular 
medicines to be considered in cryobiology, stem cell research, anti-
aging and regenerative medicine.

Poster Board Number: F-2309

COMPARISON OF THE EFFECTS OF THREE 
MESENCHYMAL STEM CELLS- CONDITIONED 
MEDIUMS IN WOUND HEALING
Malek Mohammadi, Mona1, Aghdami, Nasser1, A. Tehrani, 
Hossein2, Shafieyan, Saeed1, Mohammadi, Parvaneh1, Mardpour, 
Soura1

1Regenerative medicine and Cell Therapy, Royan Institute for Stem Cell Biology 
and Technology, Tehran, Iran, Islamic Republic of, 2Medical Biotechnology 
Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran, Islamic 
Republic of

Keeping skin integrity has special value. Mesenchymal stem cells 
are useful in wound healing and skin repair. Recently, mesenchymal 
stem cells-conditioned mediums are discovered to have almost 
the same beneficiary effect on skin, but conditioned medium of 
which source has the best effect remained to be investigated. The 
purpose of this study was to compare the effect of conditioned 
medium of three sources of mesenchymal stem cells in wound 
healing. Fibroblasts were treated with adipose derived stem cell-
conditioned medium (ADSC-CM), bone marrow mesenchymal stem 
cell-conditioned medium (BMSC-CM) and umbilical cord blood 
stem cell-conditioned medium (UCBSC-CM) and DMEM/F12 with 
10% FBS as a control group. Gene expressions of hyaluronan (HA), 
collagen type I, fibronectin and secreted amount of HA, fibronectin 
and collagen I were measured. Fibroblast migration and prolifera-
tion were also assessed. The difference of some gene expressions 
between the treated groups and the control were significant but 
they were not very obvious .The secreted amount of HA, fibronec-
tin and collagen was at highest point in the group of fibroblasts 
treated with ADSC-CM. Fibroblast migration rate was at the fastest 
point in the control group containing 10% FBS and then in the 
group treated with UCBSC-CM. No significant difference between 
the proliferations of 4 groups was observed. Among mesenchymal 
stem cells, ADSC have more stimulatory effect on fibroblasts to 
secret more ECM components and that could be due to the differ-
ence of amount or type of secreted growth factors and cytokines 
from it.
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THE ROLE OF INFLAMMATION IN ADULT 
CARDIOMYOCYTE REPLENISHMENT AFTER 
MYOCARDIAL INFARCTION
Wu, Mei Fang, Hseuh, Ying-Chang
National Cheng Kung Univ & Hospital, Tainan, Taiwan

Following myocardial infarction, cyclooxygenase-2 (COX-2) signal-
ing pathway is activated as part of the inflammatory responses and 
inhibition of COX-2 contributes to heart failure, suggesting its role 
in cardiac protection. Using a genetic fate-mapping approach, we 
discovered that administration of the prostaglandin E2 (PGE2), a 
COX-2 downstream product, could evidently restore cardiomyocyte 
replenishment in aged mice (>18 months). Quantification of stem 
cell marker expression revealed that Sca-1 level was induced fol-
lowing PGE2 treatment. Moreover, the number of total Sca-1+ cells 
and the cells co-expressing mature cardiomyocyte maker cardiac 
troponin T (cTnT) also increased at the infarcted region of the aged 
heart. As PGE2 is an inflammation modulator, we then investigated 
the interaction between inflammatory cells and cardiomyocyte 
replenishment in young mice. We screened several markers repre-
senting different types of inflammatory cells include CD3 for T cell, 
B220 for B cell and CD11b for myeloid cells. Among all markers ana-
lyzed, only CD11b expression level elevated in response to PGE2 
treatment in both young and aged mice. Macrophage is one of 
CD11b+ cell types has been shown to be related to tissue regenera-
tion. Therefore, we examined which specific macrophage subtype, 
M1 or M2, is involved in the de novo cardiomyocyte formation. 
Immunostaining revealed that the number of CD68+/CD206+ M2 
macrophage increased after PGE2 treatment, while fewer CD11b+/
CD11c+ M1 macrophages were observed in the infarcted heart 
upon PGE2 treatment. Furthermore, gene expression level of anti-
inflammatory cytokine IL-10, produced by the M2 macrophage, 
was elevated in response to PGE2 treatment in both young and 
aged mice. Finally, we observed that PGE2 significantly reduced the 
expression of aging-associated markers including TGF-β1, p53 and 
p19 in aged mice. Taken together, these findings indicate that PGE2 
may modulate the post-infarction inflammatory micro-environ-
ment, possibly through changing the M1/M2 macrophage ratio, to 
restore cardiomyocyte replenishment in aged mice.

Other
Poster Board Number: F-2312

VERY SMALL HUMAN OCT-4+/CD45-/LIN-/CD133+ 
STEM CELLS DERIVED FORM UMBILICAL CORD 
BLOOD CONSIST OF DISTINCT PLURIPOTENT 
SUBPOPULATIONS
Kamycka, Elzbieta1, Labedz-Maslowska, Anna1, Madeja, Zbigniew1, 
Ratajczak, Mariusz2, Zuba-Surma, Ewa K .1

1Department of Cell Biology, Faculty of Biochemistry, Biophysics and 
Biotechnology, Jagiellonian University, Krakow, Poland, 2Stem Cell Biology 
Institute, University of Louisville, Louisville, KY, USA

Very small embryonic-like stem cells (VSELs) derived from human 
umbilical cord blood (UCB) are i) very small (<6 μm), ii) rare, iii) non-
hematopoietic CD45-/Hematopoietic lineages’ markers (Lin)- cells 
which may iv) express several stem cell markers such as CD133, 
CD34 or CXCR4 and v) contain the highest number of Oct-4+ cells 
in CD45-/Lin-/CD133+ subpopulation. Similar, murine adult bone 
marrow- derived VSEL counterpart that has been well character-
ized, represents quiescent and diploid very small stem cells that 
may give rise into cells from all three germ layers as well as play 
beneficial role in regeneration of injured organs following trans-
plantation. However, our understanding of features and physiology 
of human UCB- derived VSELs are still challenging. Thus, in current 
study we examined distinct subpopulatins of UCB- derived VSELs 
in terms of co-expression of several stem cell antigens including 
CD133, CD34 and CXCR4 as well as features released to their stem-
ness such as quiescence and telomerase activity. Our flow cytomet-
ric data indicate that 53.33±20.13% and only 2.48±0.12% of human 
CD45-/Lin-/CD133+ VSELs co-express CD34 and CXCR4 antigens, 
respectively. Importantly, we established significant differences in 
terms of the expression of pluripotent genes such as Oct-4, Nanog, 
Dppa1, Sox2, between purified CD45-/Lin-/CD133+ subfractions of 
cells with and without expression of both vast antigens. Despite the 
fact of very small size of CD45-/Lin-/CD133+ VSELs requiring modi-
fied cell sorting strategies, based on our cell cycle and DNA content 
analysis, we established that human they are normal diploid and 
quiescent non-proliferating cells (93.95±2.05%), similarly to UCB 
hematopoietic stem cells and mature lymphocytes. Moreover, they 
exhibit high telomerase activity. In conclusion, we established that 
UCB contains rare population of very small in size and Oct-4+/
CD45-/Lin-/CD133+ pluripotent cells with different co-expression 
of important markers such as CD133, CD34 and CXCR4. These 
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newly identified subpopulations may possess different character-
istics of pluripotency as well as differentiation potential. Taking 
into consideration that VSELs may be potentially employed for 
regenerative purposes, importance of these diversity need to be 
further characterized.

Poster Board Number: F-2313

IDENTIFICATION OF VERY SMALL PLURIPOTENT 
OCT-4+/NANOG+/VCAM+/CD45-/LIN- STEM CELLS 
IN ADULT RAT BONE MARROW
Labedz-Maslowska, Anna1, Zawadzka, Malgorzata2, Kamycka, 
Elzbieta1, Kaczmarek, Leszek2, Madeja, Zbigniew1, Zuba-Surma, 
Ewa K .1

1Department of Cell Biology, Faculty of Biochemistry, Biophysics and 
Biotechnology, Jagiellonian University, Krakow, Poland, 2Department of 
Molecular and Cellular Neurobiology, The Nencki Institute of Experimental 
Biology, Warsaw, Poland

Our previous studies have shown that both adult mouse and 
human bone marrow (BM) tissue may harbor a rare population of 
adult stem cells with pluripotent characteristics (Leukemia 2006; 
20:857-69; Eur J Haematol 2010;84:34-46). These unique very small 
embryonic-like stem cells (VSELs)adult stem cells were found as i) 
very rare cells (less than 0.001% of total cells), ii) smaller than eryth-
rocytes (less than 4 and 7 microns in diameter, in mice and humans, 
respectively) which iii) do not express CD45 and markers of mature 
hematopoietic lineages (Lin), but iv) do express CD133, CD34 or 
CXCR4 markers (in humans) and Sca-1 antigen (in mice). Despite 
being non-adherent cell fraction, VSELs exhibit greater adhesion 
properties to synthetic and glass surfaces. Although, both murine 
and human VSELs have been described and their differentiation 
potential has been shown in vitro and in vivo, such cells in other 
mammals including rats have never been identified. Therefore, the 
aim of this study was to identify and characterize VSEL counterpart 
in adult rat BM that would represent very small stem cells CD45-/
Lin- cells. To fulfill the goal, using flow cytometric technologies, 
we have screened several potential surface markers flagging rat 
BM-VSELs including predominantly multiple adhesion molecules. 
BM cells were isolated from both i) wild type and ii) transgenic 
eGFP-expressing adult Wistar rats and stained for rat CD45 antigen, 
hematopoietic Lin markers (including TCRαβ, CD3, CD11b, CD45RA) 
and selected selection markers including CD106. Rat BM-VSELs 
were identified and purified by multiparameter fluorescence- ac-
tivated cell sorting (FACS) and subsequently the sorted fractions 
were examined for pluripotent markers expression such as Oct-4, 
Nanog, Rexo-1 on both mRNA and protein levels by employing 
real time RT-PCR and imaging cytometry (ImageStream system), 
respectively. We have established that pluripotent Oct-4+/Nanog+ 
stem cells may be identified in purified sorted fraction of small 
(FSC-low/SSC-low), CD45-/Lin- /CD106 (VCAM)+ cells which express 
4.91±0.11, 4.37±1.33 and 3.78±1.20 times more of mRNA tran-
scripts for Oct-4, Nanog and Rexo-1, respectively, when compared 
to unpurified rat BM cells. Such primitive Oct-4+/Nanog+ stem cells 
were also identified in the sorted fraction by ImageStream system 
analysis. In the current study, we identified and purified from rat 
adult BM a population of small cells resembling VSELs based on 
their 1) very small size (FSC-low/SSC-low), 2) negativity for CD45 
and Lin markers, 3) expression of adhesion molecules such as 
VCAM and 4) expression of pluripotent markers including Oct-4 
and Nanog on both mRNA and protein levels. Further examination 
of potential functional properties and applications of these cells in 
in vitro and in vivo models need to be performed.

Poster Board Number: F-2314

HUMAN INDUCED PLURIPOTENT STEM CELL 
BANKING FOR DRUG DISCOVERY RESEARCH
Suga, Mika, Hayashida, Midori, Ueda, Naoko, Liu, Kehong, 
Wakabayashi, Mari, Fujiki, Ayaka, Matsumura, Hiroko, Kohara, 
Arihiro, Yanagihara, Kana, Furue-Kusuda, Miho
Laboratory of stem cell cultures, Department of Disease Bioresources Research, 
National Institute of Biomedical Innovation, Osaka, Japan

Utilization of human embryonic stem (ES) cells as a tool for drug 
toxicity has been considered still problematic in Japan because of 
ethic issue and short supply though mouse ES cells are using for in 
vitro testing of drugs. Human induced pluripotent stem (iPS) cells 
offer an alternative. Then, we have embraced iPS cell technology 
to develop a drug screening system. Before iPS cells can be used 
in drug development, however, they need to be standardized and 
quality controlled that would enables pharmaceutical companies 
to do clinical study for the drug. In 2008, NIBIO has combined a 
5-year Super Special Consortium to establish a drug testing system 
based on iPS cells. As part of the project, we are characterizing cell 
phenotypes of iPS cells using a Xeno-free defined culture medium 
and also developing protocols for producing endoderm for hepa-
tocytes or neuroectoderm for neural cells from iPS cell lines. We 
expect that the protocols using the Xeno-free defined medium will 
be the foundation for human iPS cell research in pharmacological 
testing. Besides, as Japanese Collection of Research Bioresources 
(JCRB) cell bank, we have established the banking system including 
qualification methods, functional evaluation methods, and culture 
methods for iPS cells in order to supply standardized and quality 
controlled stocks to bank users. Seven lines of the qualified cells are 
now available from our bank.

Poster Board Number: F-2315

CRYOPRESERVATION OF HUMAN EMBRYONIC 
STEM CELLS WITH A MAGNETIC FIELD 
PROGRAMMED FREEZER
Lin, Pei-Yi1, Yang, Yao-Chen2, Chu, I-Ming1, Lee, Sheng-Yang3, 
Hwang, Shiaw-Min2

1Chemical Engineering, National Tsing Hua University, Hsinchu, Taiwan, 
2Bioresource Collection and Research Center, Food Industry Research and 
Development Institute, Hsinchu, Taiwan, 3School of Dentistry, Taipei Medical 
University, Taipei, Taiwan

Human embryonic stem cells (hESCs) have great potentials as a 
source of cells for tissue engineering and cell-based therapies since 
they have the ability to proliferate indefinitely and differentiate into 
all three germ layers. The obstacles need to overcome immediately 
are the cell survival rate and cell quality after cryopreservation. 
We know that when cells are frozen, the crystal of water molecule 
within the cells will grow up and damage the cell membrane. The 
purpose of this study is to increase the efficiency of colony forma-
tion and attachment of hESCs after cryopreservation by CAS (Cell 
Alive System), which is combining a programmed freezer with a 
magnetic field in freezing process. The hESCs were frozen by CAS 
until -32°C and transferred to -80°C refrigerator overnight and then 
stored in liquid nitrogen. After thawing, the cells were seeded on 
MEF in medium (w/ 10 μM Y-27632) for two days and exchange the 
medium (w/o Y-27632) afterward. The results of alkaline phospha-
tase staining showed that the CAS could significantly increase the 
efficiency of colony formation and attachment comparing with the 
Mr. Frosty, especially in lower DMSO concentration (5%). Besides we 
have confirmed that the cryopreserved cells could be subcultured, 
express pluripotent markers, and differentiate into three germ lay-
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ers. Here we demonstrate that the CAS is superior to Mr. Frosty for 
the cryopreservation of human embryonic stem cells.

Poster Board Number: F-2316

DIFFERENTIAL INVOLVEMENT OF IFN-GAMMA 
AND TNF-ALPHA IN IMMUNOSUPPRESSION 
MEDIATED BY HUMAN ADIPOSE-DERIVED 
MESENCHYMAL STEM CELLS
Suzdaltseva, Yulia, Goryunov, Kirill, Rubtsov, Yuri, Tkachuk, 
Vsevolod
Faculty of the basic Medicine, Moscow State University, Moscow, Russian 
Federation

The immunosuppressive activity of bone marrow mesenchymal 
stem cells (MSCs) has received considerable attention during the 
last few years, but immunosuppressive activity of human adipose-
derived mesenchymal stem cells (hASCs) had been not studied 
in fine details. According to accumulated information, various 
molecular mechanisms can be involved in MSC-mediated immune 
suppression. These mechanisms underlying MSCs-mediated im-
munosupression include soluble factors such as pro-inflammatory 
cytokines IFN-γ, TNF-α, IL-1 and cell-cell contacts, which possibly 
depend on expression of cell adhesion molecules. To dissect some 
of the candidate mechanisms of MSC-dependent immune suppres-
sion in vitro co-culture system consisting of hASCs and phytohe-
maglutinin-activated peripheral blood lymphocytes (PBL) was 
established. According to our data hASCs inhibited proliferation of 
activated PBL both in trans-well and cell-contact co-culture system 
as assessed by CyQuant cell proliferation assay. hASC-conditioned 
and unconditioned growth medium had no effect on prolifera-
tion of activated PBL. Co-cultivation of hASCs and activated PBL at 
1:100 ratio resulted in significant increase of both IFN-γ and TNF-α 
in growth medium according to the measurements of protein level 
of cytokines using 17-plex Bioplex cytokine kit. At the same time, 
concentrations of other cytokines varied slightly. Increment of IFN-γ 
and TNF-α was more than 1.5 fold in comparison to supernatants 
of separate cultures of hASCs and PBL. Elevated level of IFN-γ was 
detectable only under conditions of close contacts between hASCs 
and PBL cells. Meanwhile the level of TNF-α was found to be specifi-
cally increased following cell contact independent cultivation using 
semi-permeable membranes allowing for exchange of secreted 
factors between hASCs and PBL. Co-cultivation of hASCs and PBL at 
1:10 ratio resulted in dramatic (at least 2 fold) drop of secreted IFN-γ 
and TNF-α levels independently of co-culture conditions (contact 
vs. contact free). Activation of lymphocytes with hASCs had also 
resulted in increased attachment of immune cells to hASCs. At-
tached cells were analyzed by flow cytometry following staining of 
cells with fluorophore-conjugated antibodies against CD4 and CD8 
T cells, NK and B cells surface markers. It was found that proportion 
of activated CD4 T cells bound to hASCs increased significantly in 
comparison to non-activated. Meanwhile the proportion of other 
cell types in contact with hASCs decreased. Thus, we suggest that 
contacts between CD4 T cells and hASCs could possibly trigger 
secretion of IFN-γ by hASCs. Analysis of the population of acti-
vated CD4CD25 T cells revealed that proportion of these cells was 
reduced more than 2-fold when hASCs and PBL were cultured 
in transwells at a ratio of 1:10. In the same cultures, a proportion 
of apoptotic CD4CD25 T cells had been 2-10 folds lower than in 
control samples. The proportions of CD4CD25 T cells and apoptotic 
CD4CD25 T cells had not changed significantly under conditions of 
PBL to hASCs ratio 1:100 and in the presence of contacts between 
hASCs and PBL. Taken together our data support the substantial 
role of IFN-γ and TNF-α in hASC-mediated immune suppression and 

differential involvement of these cytokines in distinct mechanisms 
of hASCs activation.

Poster Board Number: F-2317

A PHASE I/II CLINICAL TRIAL TO ASSESS THE 
SAFETY AND EFFICACY OF BONE MARROW 
DERIVED ALLOGENEIC “HUMAN MESENCHYMAL 
STEM CELLS” IN PATIENTS WITH CRITICAL LIMB 
ISCHEMIA
Majumdar, Anish Sen1, Balasubramaniam, Sudha1, Sunder Raj, 
Swathi1, Baikunje, Umesh2, Seetharam, Raviraja N.3, Das, Anjan K.4, 
C-H, Anoop4, Gupta, Pawan K.1
1Research and Development, Stempeutics Res Private Ltd., Bangalore, India, 
2Quality and Regulatory, Stempeutics Res Private Ltd., Bangalore, India, 
3Production, Stempeutics Res Private Ltd., Bangalore, India, 4Clinical Research, 
Stempeutics Res Private Ltd., Bangalore, India

Stem cells are known for their ability to repopulate damaged 
organs to carry out the process of regeneration and repair. Adult 
multipotent mesenchymal stem or stromal cells (MSCs) have been 
at the forefront of basic and clinical research for decades. Several 
distinctly different biological properties have made these stem cells 
an attractive source for regeneration of tissues damaged by disease 
or injury. MSCs are known to differentiate into osteocytes, chondro-
cytes and adipocytes in vitro, and are also known to transdifferenti-
ate into cells of other germ layers. MSCs possess unique character-
istics that make these cells potentially useful for allogeneic therapy. 
MSCs home and accumulate in and around the damaged tissue 
to initiate the repair process through paracrine activity. Secondly, 
because of their non-immunogenic nature and potent immuno-
suppressive properties, these cells have the ability to survive in an 
allogeneic environment. Several types of angiogenic growth fac-
tors are secreted by MSCs both in vitro and in vivo, which suggest 
that these cells might be useful for treating diseases like critical 
limb ischemia (CLI), in which the natural process of angiogenesis 
of lower extremities has been severely impaired. Since BMMSCs 
have been the most well characterized population of MSC, with 
high regenerative potential, we have developed an investigational 
medical product (IMP) using pooled BMMSCs from normal adult 
healthy volunteers. The pooled MSC population has been exten-
sively characterized for their expansion potential, surface marker 
expression, in vitro differentiation potential and also screened for 
angiogenic factor expression and secretion. Preclinical toxicity 
studies performed in rodent and non-rodent animals did not reveal 
any toxicity and the cells were found to be non tumorigenic in SCID 
mice. In addition, preclinical efficacy study performed with nude 
mice showed therapeutic efficacy of these cells. We have conduct-
ed a Phase I/II clinical trial, after receiving the approval from the 
Indian FDA, in no revascularization option patients afflicted with 
critical limb ischemia (CLI) to primarily determine the safety of intra 
muscular administration of allogeneic BMMSC with a single dose 
of 2.0+E06 per Kg body weight. Ten patients were enrolled in the 
cell therapy arm while 10 patients were treated with placebo. The 
trial was unblinded after six months and BMMSCs administration 
has been found to be safe. No immunological abnormalities have 
been observed with respect to blood lymphocyte subsets or with 
cytokine profile in both groups. In terms of efficacy, we observed 
statistically significant increase in ankle brachial pressure index 
(ABPI) and ankle pressure (AP) in BMMSC treated group of patients 
compared to the placebo. However, we did not observe significant 
difference between the two groups of patients in terms of rest 
pain and amputation free survival. Our results demonstrate that 
administration of allogeneic BMMSC is safe in CLI patients and we 
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are currently conducting a Phase IIb dose ranging study in larger 
group of patients.

Poster Board Number: F-2318

ROLE OF MIR-335 IN THE IMMUNOREGULATORY 
CAPACITY OF HUMAN MESENCHYMAL STEM 
CELLS
Tomé, María, Sepúlveda, Juan Carlos, Bernad, Antonio, González, 
Manuel A.
Centro Nacional de Investigaciones Cardiovasculares, Madrid, Spain

The remarkable potencial of human mesenchymal stem cells (hM-
SCs) for clinical applications has been demostrated in the last years 
by many studies. The therapeutic activity of hMSCs is carried out 
thought their strong reparative potential and their ability to display 
immunomodulatory capacities. We have previously reported that 
the downregulation of miR-335 is required for the adquisition of 
the reparative properties (migration, proliferation and differentia-
tion), sugesting that this microRNA is a key regulator of the hMSCs 
therapeutic activity. Besides their regenerative potential, hMSCs 
display the capacity of inhibiting the immune response, but very 
little is known about the molecular mechanisms that are involve 
in this regulation. The immune supressive action of hMSCs is not 
constitutive, has to be activated by proinflammatory signals such as 
the secretion of the proinflammatory cytokine IFN gamma, alone or 
together with TNF alpha, and other several mediators which induce 
phenotypic changes of hMSCs. Based in our previous findings, we 
have demostrated that the activation of hMSCs by IFN gamma or 
TNF alpha produce the downregulation of miR-335, which is also 
neccesary for the activation of the immunomodulatory capacity 
of hMSCs. Moreover, overexpression of miR-335 hMSCs inhibits 
significantly their immunomodulatory capacity by decreasing their 
antiproliferative effect over PBMCs in vitro, and the hMSC-mediated 
downregulation of the inflamatory response in an endotoxemia 
mouse model in vivo. In conclusion, we find that miR-335 functions 
as a negative regulator of the immunomodulatory properties of 
hMSCs, suggesting that therapeutic approaches targeting miR-335 
could be promissing for the treatment of human pathologies in 
which inflammation is a major component.

Poster Board Number: F-2319

ROLE OF ALR1/ERV1 IN HUMAN PLURIPOTENT 
STEM CELL SURVIVAL
Miyata, Kiyoko1, Dabir, Deepa2, Karumbayaram, Saravanan3, 
Koehler, Carla2, Teitell, Michael A.1
1Pathology and Laboratory Medicine, University of California, Los Angeles, 
CA, USA, 2Chemistry and Biochemistry, University of California, Los Angeles, 
CA, USA, 3Eli and Edythe Broad Center of Regenerative Medicine and Stem Cell 
Research, University of California, Los Angeles, CA, USA

ALR1/Erv1 is a flavin adenine dinucleotide (FAD)-dependent sulfhy-
dryl oxidase that localizes to the intermembrane space in yeast and 
mammalian mitochondria. In yeast, deletion of ERV1 is lethal, with 
mutants displaying aberrant mitochondrial morphology, defective 
protein translocation, and impaired respiration and cell growth. 
Most intriguingly, ALR1 is one of only a few genes enriched in hu-
man embryonic, neuronal, and hematopoietic stem cells. Recently, 
MB6, a specific inhibitor of ALR1 oxidase activity, was identified in 
a small molecule screen for activity against mitochondrial function. 
MB6 blocks protein import of ALR1 pathway substrates into mito-
chondria and impairs ALR1 substrate oxidation in vitro. Here, we 
show that MB6 selectively induces cell death in human pluripotent 
stem cells (hPSCs) by cytochrome c release and caspase activation, 
whereas hPSCs induced to differentiate with retinoic acid were not 

harmed. Furthermore, MB6 showed no effect on the neural lineage-
specific differentiation potential of human iPS cells. Taken together, 
the data show a critical role for ALR1 mitochondrial redox protein 
function in maintaining hPSC survival and growth by regulating 
mitochondrial-mediated apoptosis. Failure of this cell-intrinsic 
mechanism could lead to the loss of self-renewal or to apoptosis of 
hPSCs.

Poster Board Number: F-2320

THE DISTRIBUTION OF STEM CELLS IN THE 
HUMAN AMNION MEMBRANE
Yoshida, Toshiko1, Sugimoto, Jun2, Okabe, Motonori3, Wang, Fang3, 
Koike, Cika3, Saito, Shigeru4, Nikaido, Toshio3

1Department of Regenerative Medicine, Graduate School of Medicine and 
Phamaceutical Science, University of Toyama, Toyama, Japan, 2Department 
of Human Molecular Biology, University of the Ryukyu, Okinawa, Japan, 
3Regenerative Medicine, University of Toyama, Toyama, Japan, 4Obsterics 
and Gynecology, Graduate School of Medicine and Pharmaceutical Science, 
University of Toyama, Toyama, Japan

An amnion is embryologically very close to the inner cell mass 
which is the origin of an embryonic stem cell. Morphologically, an 
amnion consists of single layer epithelial tissue and connective tis-
sues including mesenchymal cells. The amnion and the other fetal 
membrane, the chorion, are extend from the edge of the placenta. 
The amnion is contiguous with umbilical cord and the fetal skin. We 
reported that a stem cell peculiar to epithelial tissue and connec-
tive tissue existed in the amnion membrane and umbilical cord. In 
this research, the distribution of the stem cells in a human amnion 
membrane was analyzed. [Materials and Methods] The study 
was approved by the Ethics Committee, Toyama University. Three 
places, the umbilical cord circumference, a placenta adhesion part, 
and a placenta isolation part, were separated, and the freeze them. 
The whole mount specimen, the paraffin embedded specimen, and 
the sample for electron microscopes were created. The extracted 
material was examined histologically and immunohistochemically. 
As stem cell markers, it was used alkaline phosphatase activity, 
Oct3/4, OctA, Klf4, Nanog, c-Myc, BCRP, and Sox2. As differentiation 
markers CK5 and vimentin were used. [Results and Discussion] In 
the circumference of an umbilical cord, the cells that show a vimen-
tin strong positive to the whole cell were scattered. In the placenta 
adhesion part and the peripheral zone, almost cells expressed the 
vimentin positivity to the base side. In the placenta attachment 
site, one cell or two to three cells expressing Oct3/4 positive were 
existed, and these cells showed strong ALP activity, too. It was sug-
gested that the amnion stem cells were not uniformly distributed 
over the whole amnion. And this finding was useful to investigate 
the stem cell research and clinical usage for their isolation and 
purification.

Poster Board Number: F-2321

BROWN ADIPOCYTE DIFFERENTIATION OF 
HUMAN PLURIPOTENT STEM CELLS WITHOUT 
GENETIC MANIPULATION
Nishio, Miwako1, Nakahara, Masako1, Saeki, Koichi2, Hasegawa, 
Mamoru2, Yuo, Akira1, Saeki, Kumiko1

1Department of Disease Control, Research Institute, National Center for Global 
Health and Medicine, Tokyo, Japan, 2Dnavec Corporation, Ibaraki, Japan

Brown adipose tissue (BAT) is attracting substantial interest due to 
its possible anti-obesity function. However, direct evidence for its 
involvement in metabolic improvement has not yet been present-
ed. Moreover, the basic research on human BAT development and 
the application study on drug discovery remain less progressed 
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due to limited provision of human materials suitable for in vitro 
experiments. Recently, a trial to program human induced pluripo-
tent stem cells (iPSCs) into brown adipocyte (BA) by introducing 
three transcription factors were reported; however, that system 
is unsuitable for investigating the natural developmental path-
way of BAT. Moreover, functional maturation of the programmed 
products was not evaluated in that study. To provide a natural way 
to produce functional human BA, we tried a directed differentia-
tion of human pluripotent stem cells into functional BA without 
genetic manipulation. Using a specific cocktail, we successfully 
established a high-efficiency (> 90 %) method to produce highly 
functional brown adipocyte (BA) from human pluripotent stem 
cells, including human ESCs and human iPSCs, under a feeder- and 
serum-free condition (Currently, Japanese patent pending). This 
is the first success in generating functional BA from pluripotent 
stem cells without genetic manipulation. The differentiated cells 
exclusively contained multilocular lipid droplets as confirmed by 
Oil red O staining. Quantitative RT-PCR studies demonstrated the 
induction of BAT-specific genes of ucp1 and prdm16, which were 
undetectable in human mesenchymal stem cell-derived white 
adipocyte (hMSCdWA). Expression of a series of BAT-selective and 
BAT/WAT-common genes, but not WAT-selective genes, was also 
determined by RT-PCR. Immunostaining studies confirmed the 
expression of UCP1 proteins in mitochondria. Electron micrographs 
confirmed the presence of multilocular lipid droplets and abundant 
mitochondria rich in transverse cristae. Functional maturation of 
hESC/hiPSC-derived BA (hPSCdBA) was also demonstrated in vitro 
and in vivo by subcutaneous transplantation of hPSCdBA into mice. 
Treatment with an adrenalin β receptor agonist, isoproterenol, 
augmented the expression of ucp1, a major contributor to ther-
mogenesis. Isoproterenol-responsive thermogenic activation was 
further confirmed in vivo. Respiratory activation was also estimated: 
we determined significant increments in oxygen consumption 
rates (OCR) in hPSCdBA in response to an adrenaline β3 receptor-
selective agonist, CL316,243, whereas no significant changes in 
OCR in immature hPSCs and hMSCdWA were detected. The effects 
of transplantation of hPSCdBA on lipid and glucose metabolisms 
were also evaluated. hPSCdBA-transplanted mice showed reduced 
fasting blood triglyceride levels. Olive oil tolerance tests further 
confirmed that hPSCdBA transplantation augmented resistance 
to oral lipid loading. In addition, fasting blood glucose levels were 
significantly lowered in hPSCdBA-transplanted mice compared to 
saline-injected mice and to hMSCdWA-transplanted mice. These 
results indicate that hPSCdBA improved both lipid and glucose 
metabolisms. All these finding together guarantee the production 
of highly functional and metabolically beneficial BA from hPSC. Our 
study will make a significant contribution to an advanced under-
standing of BAT and therapeutic development for obesity.

Poster Board Number: F-2322

NEW METHOD TO DIFFERENTIATE HUMAN 
PERIPHERAL BLOOD MONOCYTES INTO INSULIN 
PRODUCING CELLS:HUMAN HEMATOSPHERER 
CULTURE
Yun, Ji-Yeon, Hur, Jin, Yang, Ji Min, Choi, Jae-Il, Jang, Jae Hee, Kim, 
Joonoh, Kim, Ju-Young, Oh, Il-Young, Yoon, Chang-Hwan, Cho, 
Hyun-Jai, Park, Young-Bae, Kim, Hyo-Soo
Seoul National University Hospital, Seoul, Korea, Republic of

Diabetes mellitus (DM) has been widespread all around the world 
and more people suffered from DM than ever before. Among two 
types of DM, type 1 diabetes mellitus (T1DM) is an organ-specific 
autoimmune disease in which insulin-secreting β-cells are irrevers-
ibly destroyed. Up to date, a lot of T1DM patients have been treated 

with several medications or taken transplantation of pancreatic 
islets. Although there have been recent advances in T1DM therapy, 
much still remains to be done. For developing the novel T1DM 
therapy, insulin producing cells (IPCs) have attracted academic 
attention for recent years. Several previous studies represented that 
insulin producing cells (IPCs) could be differentiated from various 
kinds of stem cells including embryonic stem cells (ESCs) or mesen-
chymal stem cells (MSCs). However, ESCs and MSCs as the source of 
IPCs have serious hurdles to be applied clinically such as immu-
nological rejection or limited obtainable amount on using ESCs or 
MSCs respectively. At this point, human blood born hematosphere 
(BBHS) from peripheral blood mononuclear cells (PBMNCs) has the 
distinguishing advantages compared to other stem cell sources: 
“easily-obtainable autologous cell source”. We had previously devel-
oped the novel protocol to make BBHS through three-dimensional 
culture of PBMNCs. And also we demonstrated that BBHS com-
posed of myeloid cells created a stem cell niche for hematopoietic 
stem cells (HSCs) expansion. Therefore, in this study, we evaluated 
the potential of BBHS as an autologous source for human insulin 
producing cells by determining whether insulin positive cells are 
located or induced in this BBHS. We showed that most of BBHS 
consist of not only nestin-positive cells which are known as well to 
have a potential to be differentiated into pancreatic β cell but also 
small population of insulin positive cells. From this rationale, we 
investigated research concerning the new protocol for expansion 
of IPCs derived from BBHS. Under the four-stage protocol for IPCs 
differentiation, islet-like clusters were formed and most of them 
expressed insulin. We found that expression of pancreatic specific 
genes was turned on, such as transcription factors (Pdx-1, Ngn3 
and Nkx6.1), genes related to endocrine function (Glut-2 and PC2) 
or β cell function (Kir6.2, SUR1). Surprisingly, we confirmed not only 
the existence of IPCs-BBHS through DTZ assay but also the capacity 
of IPCs to secrete insulin in response to glucose stimulation via 
GSIS assay. Taken together, our novel protocol successfully induced 
islet-like human insulin producing cells out of BBHS. This strategy 
of ex vivo expansion of IPCs using BBHS would provide a promising 
therapeutic method for diabetes.

Poster Board Number: F-2323

THE CLINICAL APPLICATION OF THE NEW DRIED 
HUMAN AMNIOTIC MEMBRANE (HYPER-DRY 
AMNION)
Okabe, Motonori1, Yoshida, Toshiko1, Koike, Chika1, Hayashi, 
Nakamasa2, Shojaku, Hideo3, Tsuno, Hiroaki4, Kitagawa, Kiyotaka1, 
Endo, Shunro2, Watanabe, Yukio3, Noguchi, Makoto4, Hayashi, 
Atsushi5, Saito, Shigeru6, Nikaido, Toshio1

1Regenerative Medicine, University of Toyama, Toyama, Japan, 2Neurosurgery, 
University of Toyama, Toyama, Japan, 3Otolaryngology, University of Toyama, 
Toyama, Japan, 4Dental Oral surgery, University of Toyama, Toyama, Japan, 
5Ophthalmology, University of Toyama, Toyama, Japan, 6Obstetrics and 
Gynecology, University of Toyama, Toyama, Japan

[Aim] Clinical application of human amniotic membrane is limited, 
especially it is discarded after freezing at three months in Japan. 
To overcome the limitation, we developed drid human amniotic 
membrane (Hyper-Dry amnion :HD amnion) and tried clinical 
application. We evaluated the utility by comparing the treatment 
using the HD amnion with the current treatment in neurosurgery, 
otolaryngology, a dental oral surgery, ophthalmology. [Methods] 1) 
Neurosurgery:We applied it for repair of dura mater deficiency that 
occurred with surgery. We evaluated it with the treatment using 
the artificial dura mater. 2) Otorhinolaryngology:We applied it for 
coating the bone surface that was deficiency of periosteum at the 
tympanoplasty. We evaluated it with the treatment using the au-
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tologous fascia temporalis. 3) Dental oral surgery:We applied it for 
the coating to an oral mucosa resection wound and evaluated the 
effect of treatment. 4) Ophthalmology:We applied it for the coating 
to an optical surface wound and evaluated the effect of treatment. 
[Result] 1)Neurosurgery:A good prognosis without a leak of the 
cerebrospinal fluid was observed. 2)Otorhinolaryngology:The ad-
hesion to a bony wall was high, and there were few infection signs. 
Also, the tendency that epithelization performed completion (heal-
ing) of earlier was observed. 3)Dental oral surgery:A smooth wound 
surface was formed, and the haphalgesia was almost mild, and 
it was excellent wound protection. 4)Ophthalmology:The patch 
therapy with the vital glue of the HD amnion was simple and easy, 
and was effective for glaucomatous postoperative aqueous humor 
leakage. [Discussion] Taken together, the method of treatments 
using the HD amnion, were easy operations, solved the problem 
that artificial materials remains in the body, and were dominant as 
compared with current treatment, suggesting that HD amnion is 
useful for the regenerative medicine.

Poster Board Number: F-2324

IMAGE-BASED CELLULAR ASSAYS FOR GSK3β 
INHIBITORS AND PRO-NEUROGENIC COMPOUNDS 
USING IPSC-DERIVED HUMAN NEURONS
Zhao, Wen-Ning1, Blumenthal, Sarah2, Kurtser, Iren1, Sheridan, 
Steven1, Madison, Jon1, Haggarty, Stephen J.1
1Center for Human Genetic Research, Massachusetts General Hospital, Newton, 
MA, USA, 2Harvard College, Cambridge, MA, USA

Besides its centrality to many aspects of stem cell biology, the Wnt/
GSK3/β-catenin signaling is emerging as a central player in path-
ways implicated in the pathophysiology of mental illness. Taking 
the advantages offered by stem cells, such as expandability and 
specified cell types, we developed several cell-based assays target-
ing the Wnt/GSK3 pathway using induced pluripotent stem cell 
(iPSC)-derived human neural progenitors and neurons. We present 
here an image-based cellular assay using human neurons to mea-
sure cellular activity of GSK3 inhibitors. We show that phosphoryla-
tion of CRMP2, a GSK3β specific substrate and a protein involved 
in neuronal differentiation, neuronal polarity, and the regulation of 
ion channels, is decreased upon treatment with GSK3β inhibitors 
in iPSC-derived human neurons by Western blotting and immu-
nocytochemistry. The robustness and applicability to compound 
profiling was demonstrated by screening a library of small mol-
ecules targeting Wnt/GSK3 signaling. This assay is GSK3β specific 
and serves as secondary functional assay in a high-throughput 
format for GSK3β inhibitors. In addition, we have developed a panel 
of assays enabling measurement of neurogenesis thereby en-
abling the characterization and discovery of novel pro-neurogenic 
compounds. These and other studies hold potential to provide 
new insights into the molecular mechanisms of neuroplasticity and 
novel therapeutics for the treatment of neuropsychiatric disorders. 
Funding provided by NIH/NIMH: R03MH087442, R33MH087896, 
R01MN091115, and the Stanley Medical Research Institute.
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THE INVOLVEMENT OF P53 IN PROPER FUNCTION 
OF MOUSE EMBRYONIC STEM CELLS AND 
INDUCED PLURIPOTENT STEM CELLS
Rivlin, Noa, Sarig, Rachel, Shetzer, Yoav, Goldfinger, Naomi, Rotter, 
Varda
Molecular Cell Biology, Weizmann Institute of Science, Rehovot, Israel

p53 deficiency enhances the efficiency of mouse somatic cell 
reprogramming to a pluripotent state. As p53 is usually mutated 

in human tumors and many mutated forms of p53 gain novel 
activities, we studied the influence of mutant p53 (mut-p53) on 
mouse somatic cell reprogramming. Our data indicate a novel gain 
of function (GOF) property for mut-p53, which markedly enhanced 
the efficiency of the reprogramming process compared with p53 
deficiency. This novel GOF of mut-p53 is not attributed to its effect 
on proliferation, as both p53 KO and mut-p53 cells displayed similar 
proliferation rates. Tumors derived from mut-p53 reprogrammed 
clones were malignant, exhibiting invasive growth, compared to 
the benign tumors originating from either wild type (WT) or p53 
knocked-down reprogrammed cells. In addition, we found that 
the presence of WT p53 is a prerequisite for the proper selection of 
cells containing normal karyotype, demonstrating the importance 
of p53 in preventing abnormal cells from undergoing reprogram-
ming. Furthermore, we demonstrate an oncogenic activity of Klf4, 
as its overexpression in either p53 KO or mut-p53 cells induced 
aggressive tumors. Overall, despite the potential of p53 inhibi-
tion to enhance reprogramming efficiency, reprogramming of 
p53-compromised cells was shown to result in the generation of 
defective iPSCs with chromosomal aberrations and genome insta-
bility. These data highlight the importance of p53 as the guardian 
of all cells, including pluripotent cells. Despite this key role of p53 
in pluripotent cells, p53 defective mice are born. This suggests of a 
mechanism to assure genomic fidelity in spite of the genomic insta-
bility expected by a defective or absent p53. This led us to study the 
possible role of p53 in mouse embryonic stem cells (ESCs). To that 
end we established and characterized several new ESC lines with 
various p53 status. Our preliminary results suggest that p53 plays a 
role in ESCs only under stress conditions. Furthermore, the data we 
obtained provide a novel insight into the mechanisms underlying 
the maintenance of genomic stability in embryonic stem cells and 
in the embryo, in the absence of a WT p53.

Poster Board Number: F-2326

IDENTIFICATION OF EARLY STAGE RENAL 
PROGENITORS IN E9 .5 EMBRYOS BY USING OSR1-
GFP KNOCK IN MICE
Taguchi, Atsuhiro, Nishinakamura, Ryuichi
Kidney Development, IMEG, Kumamoto University, Kumamoto, Japan

Though many groups are trying to induce renal progenitor cells 
from ES or iPS cells, it remains unclear to which in vivo stage those 
cells correspond. In this study, we propose the stepwise induction 
model by analyzing the in vivo developmental process of renal pro-
genitor cells. Osr1 is one of the earliest markers of the intermediate 
mesoderm and most of the cell types within the kidney arise from 
the Osr1+ population. Thus we have generated Osr1-GFP knock-in 
mice. By sorting Osr1-GFP+ cells from embryos and applying them 
to the colony- forming assay that promotes renal progenitor differ-
entiation, we have confirmed the existence of renal progenitors in 
embryos at the early developmental stages. Consecutive applica-
tion of Osr1-GFP+ kidney precursors to colony forming assay on 
Wnt4-expressing feeders, from E8.5 intermediate mesoderm to the 
E11.5 metanephric mesenchyme, revealed that the Osr1+ cells after 
E9.5 do contain colony-forming cells. Osr1-GFP+ cells at E8.5, how-
ever, formed no colonies. Further analyses of expressed genes of 
colonies derived from E9.5 implied that these colonies are progeni-
tors of mesonephroi and distinct from metanephric progenitors at 
E11.5. Our data suggests a transition from the primitive to the de-
finitive state between E8.5 and 9.5. These data imply the existence 
of cues which promote maturation of primitive progenitors to the 
functional progenitor cells between these developmental stages.
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IDENTIFICATIONS OF MOUSE MESENTERIC 
PREADIPOCYTES AND SUBCUTANEOUS 
PREADIPOCYTES
Miyata, Yugo, Fukuhara, Atsunori, Otsuki, Michio, Shimomura, 
Iichiro
Metabolic Medicine, Osaka University, Osaka, Japan

Since the concept of the metabolic syndrome was proposed in 
1987, many reports have shown that visceral fat accumulation 
and dysfunction are major causes of metabolic syndrome, and 
there are distinct metabolic and biologic properties in visceral and 
subcutaneous adipose tissues. However, most of these papers were 
based on clinical, epidemiological, or physiological analysis, and 
molecular mechanism underlying these different adipocytes have 
been unclear. In a conventional method, mature adipocytes can be 
isolated from visceral or subcutaneous fat pad, and many culture 
techniques have been proposed until now, however, mature 
adipocytes are fragile, short-lived and contaminated with other 
cell types including immune cells or stromal cells, moreover, these 
techniques are not general and poorly-reproducible. Therefore, we 
aimed to identify preadipocytes from mouse mesenteric and sub-
cutaneous adipose tissues, which can proliferate and differentiate 
into adipocytes in vitro. At first, we examined the expression pat-
terns of surface markers in stromal-vascular fraction (SVF) of mouse 
mesenteric and subcutaneous fat tissue, which is a heterogeneous 
mixture of cells including fibroblasts, vascular endothelial cells, 
and immune cells. Using FACS with more than 70 kinds of antibod-
ies whose targets are known to stem cell markers, we found that 
CD29 and CD34 double positive fibroblasts of SVF expressed more 
than 20 stem cell markers, including CD90, BP-1, etc.. To elucidate 
whether these molecules have a role of the surface markers of 
preadipocytes, we sorted the SVF cells into the each molecule-
positive or -negative fraction, cultured sorted cells and induced 
differentiation to adipocytes. Finally, we identified the surface 
markers of mouse mesenteric preadipocytes (M-pre) and subcu-
taneous preadipocytes (S-pre), and found the difference of the 
marker between M-pre and S-pre. Next, to investigate whether two 
types of mature adipocytes from M-pre and S-pre maintain each 
characteristic phenotype in vitro as reported in adipose tissues in 
vivo, we assessed lipolytic activity of adipocytes from M-pre and 
S-pre. The adipocytes from M-pre had higher lipolytic activity than 
those from S-pre, and these data indicate that in vitro mesenteric 
and subcutaneous adipocytes keep the different characters as well 
as in vivo respective adipocytes. In conclusion, we identified M-pre 
and S-pre in mesenteric and subcutaneous fat tissues, respectively. 
And, using these cells, we established a new versatile experimen-
tal system to compare mesenteric adipocytes with subcutaneous 
adipocytes in vitro.

Poster Board Number: F-2328

A PAINFUL EXPERIENCE IN STROKE: 
CHARACTERIZATION OF BEHAVIORAL AND 
CELLULAR STRESS CORRELATES IN ADULT RATS 
EXPOSED TO EXPERIMENTAL STROKE
Shinozuka, Kazutaka, Tajiri, Naoki, Weinbren, Nathan, Glover, 
Loren E., Kaneko, Yuji, Borlongan, Cesar V.
Department of Neurosurgery and Brain Repair, University of South Florida 
College of Medicine, Tampa, FL, USA

Objective: Stress has been implicated as a major exacerbating 
factor for stroke pathological manifestations, including immune 
response. The present study was designed to investigate the 

interaction between stroke and stress, with the latter characterized 
behaviorally by a novel pain perception scale, and cellularly by DNA 
damage in the thymus, an important organ for immune-defense 
system. Methods: Sprague-Dawley rats were randomly assigned to 
middle cerebral artery occlusion (MCAo) group and intact control 
group. Routine behavioral and histological assays were performed 
to determine stroke symptoms. For characterization of stress, the 
subjects were videotaped for 15 min at 1 day before and 0, 1, and 
3 days after MCAo. After video recording at day 3, all animals were 
sacrificed for collecting their blood and thymus. Subjects’ pain 
perception, which is considered as one of post-stroke stressors, 
was analyzed from the video in accordance with Rodent Grimace 
Scale. Concentration of plasma corticosterone was analyzed with 
an ELISA kit. DNA damage in the thymus was analyzed by immu-
nostaining with gamma-H2AX antibody, which is known as DNA 
double strand break marker. Results: Stroke animals displayed the 
characteristic motor asymmetry and cerebral infarction, whereas 
intact control subjects exhibited normal behaviors and non-detect-
able pathological damage to the brain. Pain scores before MCAo 
revealed no significant differences across groups. Following MCAo, 
stroke subjects showed significantly higher pain scores than those 
in intact subjects (p< 0.05). Concentration of plasma corticosterone 
was also higher in stroke subjects than those in intact subjects (p< 
0.05). Gamma-H2AX immunoreactive cells were localized at the 
boundary between medulla and cortex of the thymus, and were 
highly expressed in the stroke group than the control group. Con-
clusions: This is the first report extending the utility of the rodent 
grimace scale in a neurological condition. Here we show that the 
typical stroke neurobehavioral symptoms produced by MCAo were 
accompanied by a pain response. Moreover, we demonstrate that 
this stroke-induced behavioral and physiological stress response 
coincided with an upregulation of a cellular stress marker involving 
DNA damage in the thymus. Stress is also a well established inhibi-
tor of cell proliferation in the hippocampus. Stem cell treatments 
after experimental stroke, at least in the acute setting, may benefit 
from a careful consideration of treating stressors.

Poster Board Number: F-2329

NEURAL DIFFERENTIATION RATE OF MOUSE 
EMBRYONIC STEM CELLS DECREASED BY 
PEROXISOMAL PROTEIN EXPRESSION REDUCTION
Nasr-Esfahani, Mohammad Hossein1, Ghaedi, Kamran2, Hashemi, 
Motahare-Sadat3, Salamian, Ahmad1, Karbalaie, Khadijeh1, Emadi, 
Mojtaba4, Tanhaei, Somayeh1, Baharvand, Hossein5

1Department of Cell and Molecular Biology, Cell Sciences research Center, 
ACECR, Royan Institute for Animal Biotechnology, Isfahan, Iran, Islamic 
Republic of, 2Department of Cell and Molecular Biology, Cell Sciences research 
Center ; Department of Biology,, Royan Institute for Animal Biotechnology 
and University of Isfahan, School of Sciences, Isfahan, Iran, Islamic Republic 
of, 3Department of Cell and Molecular Biology, Cell Sciences research Center; 
Department of Biology, Royan Institute for Animal Biotechnology and 
University of Isfahan, School of Sciences, Isfahan, Iran, Islamic Republic of, 4 
Department of Genetics, School of Sciences, Shahrekord University, Shahrekord, 
Iran, Islamic Republic of, 5d. Department of Stem Cells and Developmental 
Biology, Cell Science Research Center, ACECR, Royan Institute for Stem Cell 
Biology and Technology, Tehran, Iran, Islamic Republic of

Peroxisomal protein (PEP) was initially cloned by Ferrer-Martinez in 
2002 and later by our group in 2009.We showed that its expression 
increases, upon retinoic acid treatment in neural differentiation 
of mouse embryonic stem cells. To assess the importance of the 
PEP in neural differentiation, a doxycycline inducible eukaryotic 
expression vector was implemented for efficient production of 
short hairpin PEP RNA in stably transformed mouse embryonic 
stem cell (mESC) line. The PEP knockdown was carried out in both 
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during neural progenitor (NPs) formation and also during neural 
differentiation . Interestingly, the decrease in PEP expression during 
NPs formation significantly reduced expression of NPs and mature 
neuronal markers. On the other hand, PEP knockdown during the 
aforementioned stages significantly affected both neuronal and 
astrocytes maturation, concluding that PEP expression is required 
for the appropriate neural differentiation of mESCs. These data have 
confirmed recently published reports that describe the importance 
of peroxisomes and their contents in the generation and develop-
ment of the nervous system.

Poster Board Number: F-2330

ADULT DENTAL PULP DERIVED STEM CELLS: AN 
ALTERNATIVE SOURCE FOR In vItro GENERATION 
OF NEURONS
Mohanty, Sujata1, Kakkar, Anupama1, Singh, Himi1, Sharma, 
Punnet2, Jain, Vishesh1, Kharbanda, O.P.3, Monga, Nitika3, Bhargava, 
Balram4, Airan, Balram5

1Stem Cell Facility, All India Institute of Medical Sciences, New Delhi, India, 
2Biotechnology, All India Institute of Medical Sciences, New Delhi, India, 3Centre 
for Dental Education and Research, All India Institute of Medical Sciences, New 
Delhi, India, 4Department of Cardiology, All India Institute of Medical Sciences, 
New Delhi, India, 5Department of Cardiovascular and Thoracic Surgery, All India 
Institute of Medical Sciences, New Delhi, India

Human Mesenchymal Stem Cells (hMSCs) are multipotent stem 
cells and can be isolated from different sources like dental pulp, 
umbilical cord, bone marrow (BM), adipose tissue etc. However, 
BM-MSC is considered as one of the best candidates for regenera-
tion of cells because of their properties like easy isolation, robust 
expansion, immunological naivety and absence of ethical issues. 
However, isolation of BM is a painful procedure; therefore it calls for 
an easy accessible source of Stem Cells (SC). Keeping this in mind, 
the study was designed to explore the differentiation potential 
of Dental Pulp Stem Cells (DPSC) specifically into neurons and its 
comparison with BM-MSC. Study was initiated after the approval 
from Institute Ethics Committee (IEC) & Stem Cell Ethics Committee. 
Cryopreserved BM-MSCs were used in this study. Discarded normal 
human impacted first premolars were collected from patients (12-
19 years of age (N=5)) with informed consent of patients under-
going routine extractions at the Centre for Dental Education and 
Research, AIIMS. Tooth surfaces were cleaned and cracked open 
using a bone cutter to reveal the pulp chamber. Pulp was than 
washed with PBS and placed in culture dishes for explants culture, 
after gentle teasing, in LG-DMEM supplemented with 10% FBS at 
37ºC/5%CO2. Initiation of cell growth was observed within 10-15 
day of culture. Cells were expanded and cryopreseved at every pas-
sage. All the experiments were performed using 3rd passage cells 
after their characterisation. Morphologically, they were adherent, 
spindle shaped and grew in monolayes. They were checked for the 
presence of vimentin and Fibroblast Specific Protein (FSP) (Immuno 
fluorescence (IF) assay); Surface markers -CD105, CD90, CD29, 
CD73, HLA I & II and CD 34/45 by Flowcytometry. DPSC & BM-MSC 
were induced to differentiate into osteo- , adipo- and chondrocytes. 
Their proliferative potential was assessed by MTT assay. After char-
acterization, the cells were differentiated in vitro into neurons using 
an induction medium consisting of Neurobasal media, B27 supple-
ment, Basic fibroblast growth factor (bFGF), Epidermal growth 
factor (EGF), L-Glutamine and Antibiotic for 12 days. Morphological 
changes were observed and differentiated cells were character-
ized by RT-PCR and IF studies for neural specific markers - Nestin, 
Neurofilament (NF), Beta III tubulin (TUJ I), Microtubule-associated 
protein 2 (MAP2). These cells were positive for vimentin, CD105, 
CD90, CD29, CD73, HLA I and negative for FSP, HLAII and CD34/45.

They were easily induced into osteocytes and chondrocytes. All the 
above features strongly suggest that DPSC were equivalent to MSC 
with higher proliferative rate, However they fail to differentiate into 
adipocytes. Differentiation studies revealed the expression of Nes-
tin, NF, TUJ I, MAP2 at basal level which increased after treatment 
with induction media (IF and RT-PCR). Semi-quantative RT-PCR 
analysis revealed higher neuronal gene expression level in DPSC 
than BM-MSC; with highest expression of MAP-2 followed by TUJ-1. 
These Initial studies reveal that DPSC are equivalent to BMSC & can 
be a better candidate for regenerative medicine due to their easy 
accessibility, proliferation rate and differentiation potential. Further 
analysis by q-PCR and functional studied of differentiated neurons 
is ongoing and will contribute to the existing information.

Poster Board Number: F-2331

INVESTIGATION OF RELATIONSHIP BETWEEN THE 
SCAFFOLD PORE SIZE AND THE CHONDROGENIC 
DIFFERENTIATION OF RABBIT ADIPOSE-DERIVED 
STEM CELLS
Ko, Ji-Yun1, Choi, You-Jeong1, Lee, Jeong-Eun1, Park, Si-Yeon1, Lee, 
Jin-Ho2, Im, Gun-Il1

1Orthopedics, Dongguk University Ilsan Hospital, Goyang, Korea, Republic of, 
2Advanced Materials, Hannam University, Daejeon, Korea, Republic of

Scaffolds play an important role in maintaining the phenotype 
of chondrocyte in cartilage tissue engineering. Polycaprolactone 
(PCL) is one of the most widely used biodegradable polyesters for 
medical applications owing to its biocompatibility, biodegradability 
and flexibility. Scaffolds fabricated using PCL are more resistant 
to hydrolysis due to slower degradation, and maintain long-term 
structural integrity during the in vitro culture period. The purpose 
of this study is to investigate the relationship between the pore size 
and the chondrogenic differentiation of rabbit adipose-derived 
stem cells (ASCs). For this, we fabricated the pore size gradient 
PCL cylindrical scaffold, seeded rabbit ASC into the scaffold, and 
analyzed the chondrogenic gene expression. We also investigated 
that the difference of scaffold pore size can improve osteochondral 
repair in in vivo rabbit chondral defect model. In this study, our in 
vitro results indicate that the ASCs may prefer larger pores for chon-
drogenic differentiation than the smaller pores, even though in 
vivo results were not effective. Therefore we suggest that pore size 
gradient scaffolds fabricated by a modified centrifugation method 
should contribute to the determination of optimum pore size 
ranges for a variety of stem cell differentiation to specific cell types.

Poster Board Number: F-2332

MICRORNAS REGULATE THE CELL CYCLE IN 
HESCS THROUGH RBL1 AND RBL2 USING TWO 
DIFFERENT REPRESSIVE MECHANISMS
Schultheisz, Heather L .1, Boscolo, Francesca2, Peterson, Suzanne 
E.1, Loring, Jeanne F.1, Laurent, Louise C.2
1Chemical Physiology, The Scripps Research Institute, La Jolla, CA, USA, 
2Reproductive Medicine, University of California, San Diego, La Jolla, CA, USA

Human embryonic stem cells (hESCs) are enriched for several 
families of microRNAs (miRNAs), but their specific targets and func-
tions remain largely unknown. The seed sequence similarity among 
the highly expressed hsa-miR-302, hsa-miR-372, and hsa-miR-17 
families suggests that repression of their targets may be critical for 
maintaining the hallmark characteristics of hESCs. Here, we show 
that potent targeting of the Retinoblastoma-like (RBL) proteins by 
all three miRNA families is necessary for the unusually rapid G1 to S 
transition unique to the hESC cell cycle. Unexpectedly, the mecha-
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nism of miRNA-mediated post-transcriptional regulation was differ-
ent for the two RBL proteins. RBL2 was repressed via the expected 
mechanism of mRNA destabilization, but RBL1 was regulated by 
translational repression, a novel example of this mechanism in 
mammalian cells. This work shows that highly expressed miRNAs 
regulate the cell cycle in hESCs by targeting two members of the 
same gene family through different repression mechanisms.

Poster Board Number: F-2333

EXPRESSION OF CELL-SURFACE ANTIGENS IN 
MARMOSET EARLY EMBRYOS
Okahara, Junko, Sasaki, Erika
epartment of Applied Developmental Biology, Central Institute for Experimental 
Animals, Kanagawa, Japan

Common marmoset is an only non-human primate that can pro-
duce genetically modified animals. Although several marmoset Em-
bryonic Stem (ES) cells have been established, their pluripotency 
have not been confirmed because molecular mechanisms for main-
taining pluripotency in non-human primate embryos and ES cells 
are not well known. Therefore target gene knockout non-human 
primate including marmoset has not been produced. If the target 
gene knockout non-human primate would be produced it would 
contribute to wide area of life science research. The expressions of 
cell-surface antigens in ES cells, and early embryos in mouse and 
human have been reported, however there is no information about 
the non-human primate including marmoset at the early embryos. 
Especially, stage-specific-embryonic-antigen-1 (SSEA-1) expression 
is observed in mouse ES cells but not in that of primates and recent 
studies suggest that SSEA-1 expression is related to pluripotency of 
mouse ES cells. Therefore cell-surface antigens would be used as an 
invaluable tool for the analysis of cell type and the cell differentia-
tion. In this study, we have evaluated the expression of cell-surface 
antigens including SSEA-1, SSEA-4, TRA-1-60 and TRA-1-81 on 
the marmoset pre-implantation embryos. Marmoset embryos at 
8-cell, 16-cell, morula, compacted morula and blastocyst stages 
were collected for the immunostaining. The SSEA-1 expression 
was observed at 8-cell, 16-cell stage, and morula but not observed 
from compacted morula through expanded blastocyst stage. On 
the other hand, SSEA-4 expression was observed in ICM of the 
blastocysts. TRA-1-60 expression was shown at the morula and the 
blastocyst stages, but not observed expanded blastocyst stage. 
TRA-1-81 expression was found at the expanded blastocyst stage. 
In the marmoset early embryos, the expressions of cell-surface 
antigens are associated with dynamic molecular expression profile 
changes in the developing embryos. This founding is a first step to 
understand non-human developmental biology.

Poster Board Number: F-2335

TRANSGENIC PIGS WITH PANCREAS AND 
LIVER SPECIFIC EXPRESSION OF FLUORESCENT 
PROTEINS
Matsunari, Hitomi1, Kobayashi, Toshihiro2, Watanabe, Masahito1, 
Umeyama, Kazuhiro1, Shiota, Akira3, Enosawa, Shin4, Nagaya, 
Masaki1, Nakauchi, Hiromitsu5, Nagashima, Hiroshi1

1Meiji University International Institute for Bio-Resource Research, Kawasaki, 
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Tokyo, Japan, 3Phoenix Bio Co., Hiroshima, Japan, 4Division for Advanced 
Medical Sciences, Clinical Research Center, National Center for Child Health and 
Development, Tokyo, Japan, 5Center for Stem Cell and Regenerative Medicine, 
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Genetically modified pigs expressing fluorescent proteins provide 
invaluable research tools for bio-medical researches including cell 
transplantation, tissue engineering and organ regeneration. The 
aim of this study was to develop transgenic pigs characterized by 
pancreas and liver specific fluorescence expression. A transgene 
construct expressing Venus (green fluorescence) under control of 
mouse Pdx1 (pancreatic duodenal homeobox-1) promoter and a 
BAC derived construct consisting of porcine albumin promoter and 
humanized Kusabira-Orange (huKO, red fluorescence) was intro-
duced into porcine in vitro matured oocytes using intracytoplasmic 
sperm injection (ICSI)-mediated gene transfer method. Transfer of 
370 Pdx1-Venus embryos into 4 recipients gave rise to 22 fetuses 
and piglets of which 9 exhibited pancreas specific Venus expres-
sion. After transfer of 523 Alb-huKO embryos into 4 recipients, 19 
piglets were obtained. Of these, a female piglet was confirmed 
to be transgenic and showed liver specific huKO expression. This 
founder transgenic female produced a total of 5 transgenic and 
12 non-transgenic offspring in 2 litters after mating with a wild-
type boar. Liver specific huKO expression was inherited to these 
offspring. Furthermore mating of a female Pdx1-Venus with an 
Alb-huKO boar yielded 10 transgenic pigs including 4 carrying both 
transgenes. These double-transgenic pigs exhibited both the pan-
creas specific Venus and liver specific huKO expressions in single 
individuals. These data demonstrate that transgene introduction 
by the ICSI-mediated gene transfer into in vitro matured oocytes is 
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a feasible method to generate pigs expressing fluorescent proteins 
in a tissue specific manner. Transgenic pigs with pancreas-specific-
green plus liver-specific-red fluorescence would provide a use-
ful large animal model for various researches such as stem and 
progenitor cell therapy and tissue/organ generation. This study was 
supported by JST, ERATO, Nakauchi Stem Cell and Organ Regenera-
tion Project.

Poster Board Number: F-2336

EXPLORING THE LANGUAGE OF CELL IDENTITY 
THROUGH BIOINFORMATIC RECONSTRUCTION 
OF TRANSCRIPTIONAL REGULATORY CIRCUITS 
IN THE MAMMALIAN NERVOUS AND IMMUNE 
SYSTEMS
Thomson, Matt
UCSF, San Francisco, CA, USA

Much of the promise of regenerative medicine is based on the idea 
of controlling or redirecting cell fate. Although we have achieved 
remarkable success in reprogramming cells through expression 
of transcription factor combinations, we lack a computational and 
theoretical framework for decoding or systematically manipulating 
the transcription factor regulatory circuits that control cell identity 
across adult cell types. Here, I develop a bioinformatic frame-
work for deriving predictive models of transcriptional regulatory 
circuits that control cellular identity in the adult mouse nervous 
and immune systems. By combining techniques from information 
theory with comparative methods from evolutionary biology, I 
derive reduced models of transcription factor circuits across a large 
number of cell types. These models provide maps for studying the 
architecture of cellular diversity in two important physiological 
systems. In this poster, I discuss the use of probabilistic methods for 
construction of cell identity models from high-throughput data . 
Second, I relate qualitative features of the cell fate model’s structure 
to potential design principles of cellular identity and describe the 
transcription factor regulatory circuits in the cortex, amygdala, 
cerebellum, and hippocampus as well as the B-cell, T-cell and 
Natural Killer cells. Third, the nervous system and immune system 
have undergone rapid diversification in vertebrates, and I connect 
the architecture of the cell identity model in the mouse to gene 
expression patterns in human and zebrafish to hypothesize po-
tential mechanisms of cellular diversification through gene family 
expansion. Finally, I describe an algorithm for using the probabilis-
tic model as a hypothesis generation tool for forward cell program-
ming experiments. Reprogramming and transdifferentiation have 
become important tools for generating cell types and for testing 
our knowledge of transcriptional regulatory circuits that control 
cellular identity. Comprehensive maps of cell fate circuits provide a 
framework for predicting and refining transcription factor combina-
tions for programming specific types of neurons and immune cells.

Poster Board Number: F-2337

EFFECTS OF THE INTRAVENOUS BONE MARROW 
MONONUCLEAR CELLS THERAPY IN STROKE 
MODEL
Vasconcelos-dos-Santos, Andreia, Gubert, Fernanda, Mendez-
Otero, Rosalia
Instituto de Biofísica Carlos Chagas Filho, Universidade Federal do Rio de 
Janeiro, Rio de Janeiro, Brazil

Stroke is the second leading cause of death in the world and the 
largest cause of disability in adults. Cell therapy has been shown to 
have beneficial effects in animal models of stroke. In this respect, 

we have previously shown functional improvement after bone 
marrow mononuclear cells (BMMCs) transplantation, either by 
intra-arterial or intravenous routes. Moreover, we observed that the 
number of cells that migrate to the ischemic hemisphere is very 
low, in accordance to other works. This small number of cells found 
in the cerebral parenchyma suggest that peripheral mechanisms 
may play a systemic role in cell therapy, i.e., the cells do not neces-
sarily need to reach the central nervous system in order to trigger 
their therapeutic effects. In this work, we used the model of stroke 
by thermo-coagulation of blood vessels in sensorimotor cortex of 
adult rats to investigate the possible systemic therapeutic effects of 
the BMMCs. BMMC-treated animals had an increase of the Ki-67+ 
cells in the subventricular zone (SVZ) in the hemisphere ipsilateral 
to the lesion 7 days post-ischemia (PID; n=6, p<0.05) compared 
with saline group. In this same period, the activated microglia was 
evaluated through the analysis of CD68 antigen in the periphery of 
the lesion in treated and untreated animals. We observed that the 
number of activated microglia was reduced in the animals treated 
with BMMCs when compared with control group (n=4; p<0.05). To 
evaluate the systemic effect of the BMMCs therapy we performed 
the removal of the spleens. The splenectomy was followed 2 weeks 
later by ischemia and after 1 day the animals received injections 
of the BMMCs or PBS. The functional behavior was assessed using 
rotarod and cylinder tests. The rats that underwent brain injury 
with or without splenectomy presented deficits in both tests. The 
splenectomized rats subjected to stroke followed by BMMCs treat-
ment showed a marked decrease in the functional performance 
when compared with nonsplenectomized rats (n=6; p< 0.001). This 
data suggest a important role of the spleen for the intravenous cell 
therapy.
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HETEROGENEITY OF NEURAL CREST STEM 
CELLS REVEALED BY THEIR MULTILINEAGE 
DIFFERENTIATION POTENTIALS AND GENE 
EXPRESSION PROFILES
Sato, Momoka1, Shibata, Shinsuke1, Polouliakh, Natalia2, Sakurada, 
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Recent reports have described that neural crest-derived stem 
cells (NCSCs) are self-renewing and multipotent. We previously 
reported the existence of multipotent NCSCs in the dorsal root 
ganglia (DRG), wisker pad (WP), and bone marrow (BM) of adult 
rodents. However, the characteristics of NCSCs derived from these 
tissues have not been elucidated yet. Here we found difference of 
characteristics in the NCSCs among neonatal DRG, WP and BM with 
the transgenic mice harboring neural crest-specific reporter, P0-
Cre/Floxed-EGFP. EGFP-positive spheres derived from three tissues 
differentiated into neural crest lineages which include neurons, 
glial cells and myofibroblasts. While EGFP-positive sphere derived 
from WP and BM differentiated into adipocytes, EGFP-positive 
sphere derived from DRG did not differentiate into adipocytes. 
It is reported that differentiation of glial cells is higher in EGFP-
positive sphere derived from DRG than those of WP and BM in adult 
rodents. Therefore, we investigated the extent of CpG methylation 
in the Gfap promoter, including the STAT3-binding site, and S100β 
promoter, which are related in glial differentiation. The extent of 
CpG methylation in the Gfap promoter and S100β promoter was 
significantly lower in EGFP-positive sphere derived from DRG than 
those of WP and BM. Therefore, differentiation into glial lineages 
from NCSCs may be controlled by epigenetic modification. Gene 
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expression profiles among EGFP-positive sphere derived from DRG, 
WP and BM of neonate and adults were analyzed by with the Agi-
lent 2100. Our results revealed that principal component analysis 
was significant tissue-source-dependent difference. In the future, 
identification of differentiation of NCSCs derived from various tis-
sues will provide a new potential source for autologous cell therapy 
after nerve injury or disease.

Embryonic Stem Cell Pluripotency
Poster Board Number: F-3001

COMPARISON OF HPSC CULTURED IN MTESR™1 
AND E8 ALBUMIN-FREE MEDIA UTILIZING 
ENZYME FREE PASSAGING METHODS
Hadley, Erik B ., Drew, Heather, Ng, Alvin, Moody, Jennifer, Miller, 
Cindy L., Eaves, Allen C., Thomas, Terry E., Louis, Sharon
STEMCELL Technologies Inc., Vancouver, BC, Canada

The maintenance and propagation of human pluripotent stem cells 
(hPSC) in feeder-independent conditions for multiple passages 
requires the use of complex media formulations, in combination 
with careful handling techniques, to maintain high quality cultures 
at each passage. Recent efforts have focused on improving the 
general utility and reproducibility of hPSC maintenance culture 
protocols by developing new and more straightforward strategies 
that increase consistency by the removal of undefined components 
and reagents from the culture system. A simplified version of the 
commercially available mTeSR™1 and TeSR™2 hPSC maintenance 
media formulation, referred to as E8, has recently been reported by 
the Thomson lab. E8 was developed via the pairwise removal of ex-
traneous additives from the TeSR™ core media formulation, result-
ing in an albumin-free media with a minimum set of components. 
We sought to compare E8 with mTeSR™1 using multiple hPSC cell 
lines (H1 hESC, H9 hESC and a commercially available episomal 
hiPSC Line) and to optimize protocols for culturing hPSC using E8 
in the presence of Matrigel™. To initiate these experiments, hPSCs 
from mTeSR™1 maintenance cultures were seeded into Matrigel™ 
coated plates containing either E8 or mTeSR™1 media. Cells were 
passaged every 5-7 days for up to 8 passages using an enzyme-free 
passaging method. Briefly, cells were dissociated by the removal 
of media and the addition of Gentle Cell Release Buffer (STEMCELL 
Technologies Inc.) for 6 minutes. The buffer was removed and 
replaced with media prior to detachment of the cells via scraping. 
Proper care was necessary to minimize clump breakup while cells 
were transferred to a fresh plate. At each passage, cells were char-
acterized by assessing plating efficiency, colony morphology and 
cell expansion. We demonstrated that using this protocol, we could 
routinely achieve high expansion of total cells in E8 with H1 (11 ± 1 
fold; mean ± SD n=5 passages), H9 (16 ± 2 fold; n=8 passages) and 
the episomal hiPSC Line (7 ± 1 fold; n = 5 passages). To enable the 
success of achieving long term cultures reproducibly, it was critical 
that key steps in the passaging protocol be tightly regulated. For 
example, improper handling techniques during passaging resulted 
in poor performance of cultures marked by low cell attachment 
and high cell differentiation. To determine the immediate effects 
of transitioning hPSCs to E8 albumin-free media from mTeSR™1 
albumin containing media, we assessed plating efficiencies and 
expansion rates obtained for the passages immediately follow-
ing transition. We found that there was little change in expansion 
rates upon transitioning from mTeSR™1 to E8 media, although the 
plating efficiency was generally lower than normal (17 ± 7%, n =3) 
in the passage immediately following the transition; the plating 
efficiencies approached expected levels (40-100% per passage) 
2-3 passages after transfer. Overall, these experiments revealed 

key similarities between hPSC maintained in E8 and mTeSR™1 
media in the presence of Matrigel™, and the transfer of cells from 
mTeSR™1 to E8 resulted in a temporary drop in plating efficiency as 
cells adapted. Our findings demonstrated that E8, an albumin-free 
medium formulation, is a good alternate media for hPSC mainte-
nance, and when combined with optimized protocols is capable of 
maintaining hPSC with behavior consistent with those maintained 
in mTeSR™1 and TeSR™2 media.
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TRANSITION OF HUMAN PLURIPOTENT 
STEM CELLS CULTURED ON MATRIGEL™ TO 
STEMADHERE™ DEFINED MATRIX FOR HPSC
Hadley, Erik B ., Drew, Heather, Moody, Jennifer, Eaves, Allen C., 
Thomas, Terry E., Louis, Sharon A.
STEMCELL Technologies Inc., Vancouver, BC, Canada

The culture matrix is one of the key requirements in any feeder-
free based culture system designed to support consistent and 
reproducible long-term expansion of human pluripotent stem 
cells (hPSC). To date, hPSC cultures using defined media such 
as mTeSR™1 or TeSR™2 have typically necessitated the use of 
crude preparations of extracellular matrices (ECMs) to permit cell 
attachment. Although Matrigel™ (BD Biosciences) is undefined 
and derived from a mouse tumor, it is the most commonly used 
matrix in mTeSR™1 and TeSR™2 hPSC maintenance cultures. The 
main components of Matrigel™ are collagen and laminin, both of 
which are known to interact with cells via surface integrin recep-
tors. Although integrin mediated attachment through collagen 
and laminin is well understood, the routine use of purified collagen 
and laminin matrices available from various suppliers has been 
hampered by the batch-to-batch variability and high costs of 
these ECMs. StemAdhere™ Defined Matrix for hPSC (developed 
and manufactured by Primorigen Biosciences) is a defined human 
recombinant protein matrix that supports expansion of human 
embryonic stem cells (hESCs) and human induced pluripotent 
stem cells (hiPSCs) in defined, feeder-independent maintenance 
culture conditions. StemAdhere™ interacts with extracellular 
E-cadherin that is expressed on the surface of hPSC to promote 
cell attachment onto the surface. Using an enzyme-free proto-
col, we demonstrate that this alternative E-cadherin mediated 
attachment system allowed for long term passaging of hPSC in 
mTeSR™1 or TeSR™2. These protocols were optimized to allow the 
convenient transition of hPSCs previously cultured in the presence 
of Matrigel™ to StemAdhere™. We observed that hPSC cultured in 
mTeSR™1 or TeSR™2 on StemAdhere™ initially undergo an “adapta-
tion phase” for 2 to 4 passages in a manner similar to that observed 
when transitioning hPSC previously maintained on feeder cells to 
feeder-independent conditions. During the adaptation phase, the 
colony morphology of hPSC cultured in mTeSR™1 or TeSR™2 on 
either Matrigel™ or StemAdhere™ is comparable, however some 
subtle morphological differences are observed. After the adapta-
tion phase, hPSC cultured in mTeSR™1 or TeSR™2 in the presence of 
StemAdhere™ exhibited plating efficiency (60-100% per passage) 
and expansion rates (8-12 fold expansion per passage) equal to or 
greater than those seen for hPSC maintained in the same media 
on Matrigel™ or other similar matrices. Multiple lines of hESCs and 
hiPSCs were successfully passaged in long term maintenance cul-
tures (≥ 20 passages) containing mTeSR™1 or TeSR™2 media in the 
presence of the StemAdhere™. hPSCs from these long term cultures 
maintained high expression (>90%) of the pluripotency markers 
SSEA3 and OCT4, remained karyotypically normal, and generated 
all three expected germ lineages in teratoma formation assays. Our 
results demonstrate that hPSCs maintained on StemAdhere™ in the 
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presence of mTeSR™1 or TeSR™2 responded predictably in standard 
characterization analyses and behaved functionally equivalent to 
hPSCs maintained on the undefined Matrigel™ matrix. StemAd-
here™ is therefore a suitable matrix for routine maintenance of 
hPSC under defined and animal component free conditions.

Poster Board Number: F-3003

ROBUST EXPANSION IN MONOLAYER REVERSIBLY 
ELEVATES VIABILITY OF HUMAN EMBRYONIC 
STEM CELLS
Kunova, Michaela1, Eiselleova, Livia1, Matulka, Kamil1, Salykin, 
Anton1, Kubikova, Iva1, Hampl, Ales2, Dvorak, Petr1

1Dept of Biology, Faculty of Medicine, Masaryk University, Brno, Czech Republic, 
2Dept of Histology and Embryology, Faculty of Medicine, Masaryk University, 
Brno, Czech Republic

The need for a robust, invariable, and cost-effective culture of hu-
man embryonic stem cells (hESCs) resulted in several large-scale 
systems. However, the novelty was often hampered by changes 
in hESC phenotype, genomic instability, or difficult manipulation. 
Here we report a comprehensive analysis of pluripotency features 
by hESCs, which have been propagated for over 100 passages in 
monolayer (ML) culture. The ML system is based on single-cell dis-
sociation and plating of cells in high densities on a matrix-coated 
surface, so they become fully confluent within 72 hours. This results 
in homogenization of the cell population and efficient expansion 
with 1:20 ratio every 3 days. While the in vitro and in vivo differen-
tiation capacity remained to be the same, successful development 
of a teratoma required 5-times lower input of hESCs from the ML 
system then of their feeder-dependent counterparts. This indicates 
(a) different portion of teratoma initiating cells or (b) different sur-
vival rate early after injection. As the presence of SSEA-5- and Oct-
4- positive cells was comparable in both culture systems after differ-
entiation, teratoma development from ML hESCs was not driven by 
an increased pool of differentiation-resistant cells. Also, we found 
none of the recently described adaptation-related proteins (Bcl-xL, 
Bcl-2 and survivin) to be overexpressed in ML hESCs. In two viability 
assays, ML hESCs showed superior survival and participation to 
assays than colony-dependent culture. Finally, we found that the 
reverted feeder-dependent culture displayed normal phenotype 
of the colony growth, gradually developed back the dependence 
on Y27632 in viability assays, and lowered teratoma efficiency 
towards the ground state represented by feeder-dependent hESC 
colonies at the beginning. In addition to the stable karyotype, the 
reversibility rather points to an unselective process of adaptation 
and challenges the hypothesis of clonal expansion in ML system. In 
addition to that, a simple automation and compatibility with xeno-
free conditions make the ML system highly suitable for production 
of vast numbers hESCs necessary in cell-based therapies.

Poster Board Number: F-3004

MULTIPLE LARGE DELETIONS IN THE 
MITOCHONDRIAL DNA OF HUMAN EMBRYONIC 
STEM CELLS
Van Haute, Lindsey, Spits, Claudia, Seneca, Sara, Sermon, Karen
Research group reproduction and genetics, Vrije Universiteit Brussel VUB, 
Brussels, Belgium

Mitochondria are one of the key elements of the unique biology 
of stem cells. Undifferentiated human and mouse embryonic stem 
cells (ESC) contain few, spherical and immature mitochondria, and 
their number and maturity increases upon differentiation, concur-
rent with the switch from glycolysis to oxidative phosphoryla-
tion (OXPHOS) for energy production. Furthermore, attenuating 

mitochondrial function in undifferentiated hESC increases the 
mRNA levels of the pluripotency genes NANOG, POU5F1 and SOX2, 
compromises their differentiation potential and increases the num-
ber of persisting tumorigenic cells after differentiation. Despite the 
increasing number of reports on the high instability of the nuclear 
genome of hESC and the clear role of mitochondria in maintaining 
the pluripotent state, little attention has been dedicated to the in-
tegrity of the mitochondrial genome. In this study, we screened for 
mtDNA deletions in one to six different passages of eighteen hESC 
lines, the passage number ranging from passage three to 334. We 
also studied DNA from hESC differentiated to the osteogenic pro-
genitor lineage, to the lung epithelium lineage and spontaneously 
differentiated in embryoid bodies and on feeder layers. Single-cell 
derived hESC lines were created to investigate the variety of dele-
tions within one cell. The mtDNA was fully amplified by PCR using 
different combinations of 8 primers, generating fragments between 
6 and 10 Kb in wild type mtDNA. The PCR products were visualized 
by agarose gel electrophoresis and the specificity of the PCR was 
confirmed by Sanger sequencing. All analysed undifferentiated and 
differentiated hESC samples showed deletions, even in passages as 
early as three and six. In some lines we could identify over a dozen 
of deletions, their sizes up to 8,4 Kb. Moreover, numerous dele-
tions coexisted in clonal hESC lines, indicating that probably each 
individual hESC contains various mutated mtDNA molecules. We 
established the breakpoints of twenty-two deletions by sequenc-
ing, which revealed that most of them (20/22) were flanked by 
repeats. Seven of these deletions coexisted in one clonal hESC line. 
Strikingly, the deletions observed in hESC are not restricted to the 
common region of deletion seen in vivo in the human, but appear 
all over the mitochondrial genome. Although difficult to establish, 
the mutation load seems to be variable and low. Two non-mutually 
exclusive hypotheses could explain the origin of these mutations. 
Since different mutations are already present at very early passages, 
it is possible that they originate from the embryo that was used for 
the derivation of the line. Another possibility is that the deletions 
appear spontaneously in culture due to low expression levels of 
genes involved in the mtDNA replication and repair. In summary, 
all analysed hESC lines and their differentiated derivatives carry a 
plethora of mtDNA mutations. This is the first time this has been 
described and adds a new layer to the known instability of the stem 
cell genome.

Poster Board Number: F-3005

THE ROLE OF FIBROBLAST GROWTH FACTOR 
RECEPTOR1 IN HUMAN ESC ADHESION 
SIGNALLING AND PROLIFERATION
Matulka, Kamil1, Kunova, Michaela1, Hampl, Ales2, Sun, Yuh-Man1, 
Dvorak, Petr1

1Department of Biology, Masaryk University; Faculty of Medicine, Brno, Czech 
Republic, 2Department of Histology, Masaryk University; Faculty of Medicine, 
Brno, Czech Republic

Basic fibroblast growth factor (FGF-2) promotes self-renewal, sur-
vival, and adhesion of human ESCs. The diverse functions of FGF-2 
may be attributed to its interactions with various fibroblast growth 
factor receptors (FGFRs), which in turn lead to different signalling 
cascades. Our study explores the role of FGFR1 in the human ESC 
adhesion, signalling and proliferation. FGFRs are tyrosine kinase 
receptors involved in a broad range of developmental processes, 
but their functions or expression often is dysregulated in devel-
opmental malignancies and cancers. Our data showed that hESCs 
express all types of FGFRs (1, 2, 3 and 4), to which FGFR1 is the most 
abundant. Intriguingly, the phosphorylation induced by FGF-2 
treatment in FGFR1 is the least amongst the FGFRs. Our results sug-
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gest that the tepid reaction of FGFR1 to FGF-2 in phosphorylation 
implicates the action of FGFR1 in non-canonical FGF pathway. We 
also observed that FGFR1 localises mainly in the cell membranes 
where the cell-to-cell contacts occur. We also found that FGFR1 
co-stains with ZO-1 protein, which is involved in tight junction 
assembly. Interestingly, in lower density cultures, we observed that 
FGFR1 and ZO-1 co-localise in nucleus in addition to the location 
in the cell membrane. Our data suggest that FGFR1 may play a 
role in cell adhesion and contact inhibition. Herein, we propose a 
potential novel role of FGFR1 in the microenvironment of human 
ESC interactions.

Poster Board Number: F-3006

ENGINEERING CELL MATERIAL INTERFACE 
FOR LONG TERM EXPANSION OF HUMAN 
PLURIPOTENT STEM CELLS
Varghese, Shyni, Hwang, YongSung
Bioengineering, University of California, San Diego, La Jolla, CA, USA

Developing cost-effective, and scalable synthetic matrices for 
long-term expansion of human pluripotent stem cells (hPSCs) is 
important to realize their applications, ranging from drug screening 
platforms to regenerative medicine. Here, we report the develop-
ment of a synthetic matrix containing heparin mimetic moieties to 
support long-term expansion of hPSCs for at least over 20 passages 
in a chemically defined Stempro medium. HPSCs expanded on 
these synthetic hydrogels maintained their characteristic morphol-
ogy, colony forming ability, karyotypic stability, and differentia-
tion potential. The synthetic matrix-expanded hPSCs exhibited 
pluripotency markers comparable to those cultured on Matrigel. 
Employing the hydrogel-based synthetic platform, we also inves-
tigated the effect of various physicochemical properties of the 
matrix (e.g., functional group, hydrophobicity, and matrix rigid-
ity) on adhesion, growth, and self-renewal of hPSCs. Our findings 
suggest that the synthetic matrices having an optimal interfacial 
hydrophobicity and matrix rigidity support long-term self-renewal 
of hPSCs. The observed cellular responses are explained in terms 
of matrix mediated binding of extracellular matrix proteins and 
growth factors, which provide a conducive microenvironment for 
the initial adhesion and growth of hPSCs. Such synthetic matrices 
comprising of “off-the shelf” components are easy to synthesize 
and do not require any sophisticated processing thus making them 
cost-effective and translational. Furthermore, synthetic matrices 
with defined bulk and interfacial properties will be an ideal tool to 
understand the molecular mechanisms that control fate and com-
mitment of hPSCs.

Poster Board Number: F-3007

RECOMBINANT E8 FRAGMENTS OF HUMAN 
LAMININ ISOFORMS SUPPORT THE EFFICIENT 
ADHESION AND EXPANSION OF DISSOCIATED 
HUMAN PLURIPOTENT STEM CELLS UNDER 
DEFINED AND XENO-FREE CONDITION .
Miyazaki, Takamichi1, Futaki, Sugiko2, Suemori, Hirofumi1, 
Taniguchi, Yukimasa2, Yamada, Masashi2, Kawasaki, Miwa2, Hayashi, 
Maria2, Kumagai, Hideaki1, Nakatsuji, Norio3, Sekiguchi, Kiyotoshi2, 
Kawase, Eihachiro1

1Institute for Frontier Medical Sciences, Kyoto University, Kyoto, Japan, 2Institute 
for Protein Research, Osaka University, Suita, Japan, 3Institute for Integrated 
Cell-Material Sciences, Kyoto University, Kyoto, Japan

Human pluripotent stem cells (hPSCs), including human embry-
onic stem cells and induced pluripotent cells, have the potential 

to provide infinite sources of tissues for regenerative medicine. Al-
though defined and xeno-free media have been developed, culture 
conditions for reliable propagation of hPSCs still require consider-
able improvement. Here, we show the long-term undifferentiated 
culture of dissociated hPSCs using recombinant E8 fragments of 
laminin isoforms (LM-E8s). The LM-E8s are the functional minimal 
forms that retain full integrin binding activity, and they are easier 
to be produced as the recombinant proteins than intact laminins. 
Small volume of LM-E8s was sufficient to coat the culture vessels, 
but the LM-E8s promoted greater adhesion of hPSCs than intact 
laminin isoforms and Matrigel. We successfully maintained four 
hPSC lines on the LM-E8s in three defined media for 10 passages 
with single-cell passaging. Furthermore, we could culture the dis-
sociated hPSC on the LM-E8s in defined and xeno-free medium for 
over 30 passages, sustaining a high level of expression of pluripo-
tent markers, a normal karyotype, and the potential of differentia-
tion into all three germ layers. This culture system using the LM-E8s 
with single-cell passaging allows the robust expansion of hPSCs for 
therapeutic applications.

Poster Board Number: F-3008

CROSSTALK BETWEEN TGF-BETA AND BMP 
SIGNALING IN PLURIPOTENT HUMAN ES CELLS
Yumoto, Masayo1, Liu, Jianming1, Ramalho-Santos, Miguel2, 
Derynck, Rik1

1Cell and Tissue Biology, University of California, San Francisco, San Francisco, 
CA, USA, 2Center for Reproductive Science, University of California, San 
Francisco, San Francisco, CA, USA

Human embryonic stem cells (hESCs) and mouse epiblast stem 
cells (mEpiSCs) require basic FGF and TGF-beta/Activin signaling 
to maintain pluripotency. The molecular mechanisms of how TGF-
beta/Activin signaling maintains stem cell pluripotency remain un-
clear. Upon TGF-beta/Activin stimulation, both Smad2 and Smad3 
are activated through phosphorylation, and translocate into nuclei 
to regulate target gene expression. Specific inactivation of the TGF-
beta/Activin type I receptors by kinase inhibitors (i.e. SB431542) 
inhibits Smad2 and Smad3 phosphorylation, as well as non-Smad 
signaling mechanisms, and does not allow us to understand the 
contributions of specific pathways in the establishment and main-
tenance of pluripotency in hESCs or mEpiSCs. TGF-beta/Activin-ac-
tivated Smads play important roles in mesoendodermal differentia-
tion, and positively regulate one of the pluripotency transcription 
factors, Nanog, by binding to its proximal promoter. Since Smad2 
and Smad3 are functionally and structurally distinct, we aimed 
at addressing their individual roles through selective silencing of 
the expression of either Smad. We hypothesize that these Smads 
have differential roles in regulating cell fates to maintain stem cell 
homeostasis. By selectively silencing Smad2 or Smad3 expression 
using lentiviral shRNAs in hESCs and mEpiSCs under undifferenti-
ated conditions, we found that Smad2, but not Smad3, was the 
main regulator of pluripotency. This correlated with the functional 
association of Smad2, but not Smad3, with regulatory sequences 
of the Nanog promoter, allowing TGF-beta/Activin signaling to 
induce Nanog upregulation through Smad2 in hESCs and mEpiSCs. 
Decreased Nanog expression, due to downregulation of Smad2 
expression correlated with enhanced expression of early differen-
tiation markers, such as Brachyury (Bra) (mesoendoderm) and Cdx2 
(trophectoderm), and decreased expression of the pluripotency 
marker Oct4. Since these early differentiation genes are targets of 
BMP signaling, we examined the levels of autocrine BMP signaling 
in control and Smad2 silenced cells. Phosphorylation of Smad1, 
resulting from autocrine BMP signaling, was significantly higher in 
Smad2 silenced cells than in control cells. Furthermore, treatment 
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of cells with Noggin, a BMP antagonist, suppressed the aberrant 
increase in Cdx2 and Bra expression, suggesting that the higher 
BMP responsiveness in Smad2 silenced cells enhances Cdx2 and 
Bra expression in hESC and mEpiSCs. Cdx2 and Oct4 are mutually 
antagonistic in mouse embryos and ES cells, and Nanog also plays a 
role in Oct4 in Cdx2 suppression. To further define the possible link 
between decreased Nanog expression and higher BMP responsive-
ness as a result of Smad2 silencing, we individually manipulated the 
expression levels of Cdx2, Nanog and Oct4 in control and Smad2 
silenced cells. With downregulation of Nanog expression in control 
cells, we detected neither a higher BMP responsiveness nor a com-
parable increase in Cdx2 and Bra expression, as we found in Smad2 
silenced cells. Cdx2 suppression in Smad2 silenced cells also did not 
recover Nanog expression as an immediate response, but resulted 
in rescue of Oct4 expression. Our data strongly suggest that the 
decrease in Nanog expression and the higher BMP responsiveness, 
observed in Smad2 silenced cells, occur independently yet affect 
pluripotency synergistically.

Poster Board Number: F-3009

INHIBITION OF EXTRACELLULAR E-CADHERIN IN 
HUMAN EMBRYONIC STEM CELLS
Mohamet, Lisa, Ward, Christopher M.
Faculty of Human & Medical Sciences, University of Manchester, Manchester, 
United Kingdom

The extracellular domain of E-cadherin molecules exhibit homo-
philic binding to adjacent cells and are central to cellular organ-
isation and morphogenetic regulation. E-cadherin is expressed 
at high levels in undifferentiated embryonic stem (ES) cells and 
induced pluripotent stem (iPS) cells, and functions to increase 
reprogramming efficiency of iPS cells. However, recent advances 
show that the function of E-cadherin in ES cells is not limited to 
cellular adhesion and survival, but is also involved in regulation of 
the pluripotent state. Results from our laboratory show that loss of 
E-cadherin confers LIF-independent self renewal in mouse ES cells. 
Furthermore, E-cadherin null ES cells exhibit substantial transcript 
alterations compared to the parental line. However, the effect of 
loss of E-cadherin expression on global transcript expression in 
undifferentiated human ES cells has not been previously assessed. 
To examine this, gene expression profiles of human ES cells grown 
under defined, feeder-free culture conditions in the presence of 
a neutralising antibody/or peptide inhibitor of E-cadherin were 
analysed using an Affymetrix human genome DNA microarray. 
Differential gene expression (Q value ≤0.05 and fold change ≥1.5) 
between antibody-treated versus control IgG-treated cells revealed 
400 transcript alterations, of which 84% were down regulated in 
response to E-cadherin inhibition. However, cells treated with pep-
tide versus control resulted in 10-fold less differentially expressed 
genes. Of these 40 transcripts, only 14% were down regulated in 
E-cadherin abrogated cells. Comparative data shows that only 9 
transcripts are conserved between antibody- and peptide-treated 
cells. Abrogation of E-cadherin in human ES cells results in loss of 
colony integrity and cells exhibit a mesenchymal-like phenotype. 
Furthermore, initial observations show that cells treated with an E-
cadherin peptide antagonist retain expression of markers concomi-
tant with undifferentiated ES cells(> 7days).

Poster Board Number: F-3010

THE ROLE OF SNON IN THE PLURIPOTENCY OF 
HUMAN EMBRYONIC STEM CELLS
Quinlan, Kate GR1, Brown, Stephanie2, Teo, Adrian KK2, Chng, 
Zhenzhi2, Pedersen, Roger A.2, Vallier, Ludovic2

1Discipline of Paediatrics and Child Health, The University of Sydney, Sydney, 
Australia, 2The Anne McLaren Laboratory for Regenerative Medicine, University 
of Cambridge, Cambridge, United Kingdom

Activin/Nodal signaling is required to maintain pluripotency in hu-
man embryonic stem cells (hESCs) and to prevent these cells from 
differentiating down the neuroectoderm pathway. These essential 
functions are achieved through the phosphorylation and nuclear 
localisation of Smad2/3, which activates the expression of the core 
pluripotency factor NANOG. To further dissect the roles of this 
signaling pathway in hESCs we pharmacologically inhibited activin/
nodal signaling in H9 cells using SB431542 and performed a mi-
croarray to identify genes with a significantly different expression 
from hESCs grown in activin/nodal. We identified SNON (SKI-like) as 
a gene that had a significantly lower expression following activin/
nodal inhibition. SnoN has not previously been investigated in 
hESCs but has been reported to be an oncoprotein and a negative 
regulator of activin/nodal (TGFbeta) signaling in other cells types. 
We demonstrated that SnoN expression is activated by activin/nod-
al signaling in hESCs by qPCR and that Smad2/3 bound to the SnoN 
promoter by Chromatin Immunoprecipitation. Using Nanog, Oct4 
and Sox2 overexpressing and knockdown hESC lines we demon-
strated that Nanog regulates the expression of SnoN. Interestingly, 
we also demonstrated that SnoN interacts with Smad2/3 in hESCs 
and negatively regulates the transcriptional activity associated 
with Activin/Nodal pathway in hESCs. To further examine the role 
of SnoN in pluripotent stem cells, we performed functional studies 
by performing gain and loss of function experiments. Overexpres-
sion of SnoN led to a decrease in Nanog expression, consistent with 
the role of this factor in negatively regulating the activin/nodal 
pathway. Conversely, knockdown of SnoN expression, altered the 
morphology of hESCs when compared to controls without induc-
ing markers of differentiation but while inducing change in expres-
sion of cell cycle regulators. We therefore propose that SnoN plays 
an important role in pluripotency both by acting as a negative 
regulator of the activin/nodal pathway in hESCs and by playing a 
role in allowing hESCs to exit the pluripotent state and to undergo 
differentiation.

Poster Board Number: F-3011

OXYGEN-REGULATED TRANSCRIPTIONAL 
NETWORKS CONTROLLING HUMAN EMBRYONIC 
STEM CELL PLURIPOTENCY
Närvä, Elisa M .1, Pursiheimo, Juha-Pekka1, Laiho, Asta1, Laurila, 
Kirsti1, Sahla, Roosa1, Lund, Riikka1, Lähdesmäki, Harri2, Jaakkola, 
Panu1, Lahesmaa, Riitta1

1Turku University, Turku, Finland, 2Aalto University, Helsinki, Finland

The pluripotent human embryonic stem cells (hESC) are isolated 
from the inner cell mass (ICM) of blastocyst stage embryos. These 
embryos receive metabolites and oxygen from the uterine fluid 
containing 2% - 5% of dissolved oxygen. Early embryo develops in 
low oxygen environment suggesting that hypoxic growth condi-
tions are physiological for hESC cultures. Indeed, hypoxic growth 
conditions (1% - 4% O2) reduce spontaneous differentiation and 
enhance hESC self-renewal indicating that the processes mediat-
ing spontaneous differentiation are suppressed under low oxygen. 
However, studies on how hypoxia influences pluripotency have 
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proved contradictory. It is not understood how hypoxia contrib-
utes to pluripotency and self-renewal. To study the mechanisms 
involved in oxygen-regulated pluripotency and self-renewal, three 
different hES cell lines (HS401, H9 and HS360) were plated on 
Matrigel and cultured in 4% (hypoxia) or in ambient oxygen con-
centration for a range of fixed time intervals. Consistent with the 
hypothesis of hypoxia supporting pluripotency, our results revealed 
that in response to low oxygen environment, hES cells activate 
canonical hypoxia responses and inhibit the down regulation of the 
pluripotency markers. To identify the hES cell specific transcription-
al programs regulated by oxygen, RNA extracted from all the time 
points was analysed by the Affymetrix Human Exon 1.0 ST array 
platform. When statistically (p<0.01) and biologically (fold change 
> 1.5) significant changes were taken into account nearly 200 
upregulated and almost 100 downregulated hits were detected in 
hypoxic conditions. These results indicate that hESCs grown in the 
physiological environment of ICM cells have altered transcriptional 
profile which can have major effect on their behavior and differen-
tiation potential.

Poster Board Number: F-3012

DERIVATION AND CLONAL SURVIVAL OF 
HUMAN EMBRYONIC STEM CELLS ON HUMAN 
LAMININ-521-BASED MATRIX IN XENO-FREE AND 
CHEMICALLY DEFINED ENVIRONMENT
Rodin, Sergey1, Niaudet, Colin2, Hansson, Emil3, Domogatskaya, 
Anna1, Xiao, Zhijie1, Betsholtz, Christer2, Antonsson, Liselotte4, 
Hovatta, Outi4, Tryggvason, Karl1
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and Biophysics, Karolinska Institute, Stockholm, Sweden, 3Cardiovascular 
Research Center, Massachusetts General Hospital, Boston, MA, USA, 
4Department of Clinical Sciences, Intervention and Technology, Karolinska 
Institute and Karolinska University Hospital, Stockholm, Sweden

We have cloned, produced and purified as human recombinant 
proteins all laminin isoforms that are expressed in human embry-
onic stem (hES) cells, and studied their effects on cultured hES and 
human induced pluripotent stem (iPS) cells. Laminins-511 (LN-511) 
and -521 (LN-521) were able to support self-renewal of the cells 
under completely chemically defined and xeno-free conditions. 
Moreover, cell culture dish coating with LN-521 permitted survival 
and rapid expansion of dissociated cells into single cell suspen-
sions hES and iPS cells without the use of Rho-associated kinase 
(ROCK) inhibitor. Expansion of pluripotent hES and hiPS cells on 
LN-521 closely resembles standard cell culture methods, such as 
culturing of fibroblasts, and allows 1:20-1:30 passaging ratios. After 
several months in culture, hES cells growing on LN-521 coatings: 
(i) expressed markers of pluripotency, Oct-4, Nanog, Sox-2, and 
SSEA-4, (ii) could be in vivo and in vitro differentiated into lineages 
of all three germ layers and, (iii) had normal karyotype. In contrast, 
dissociated cells did not survive on LN-111 and LN-121, and very 
poorly on LN-511. Clonal survival of hES cells on all four laminin 
coatings was low. On LN-521, cell survival was associated with rapid 
migration that was dependent on interaction with integrin α6β1. 
We have additionally developed a new human LN-521 -based coat-
ing matrix that for first time allows derivation of new hES cell lines 
under completely defined and xeno-free conditions. Importantly, 
the new matrix permitted clonal survival of hES cells without ROCK-
inhibitor. Neither LN-521 nor other components of the new matrix 
alone allow clonal expansion of hES cells. The new human coating 
matrix in connection with xeno-free and chemically defined media 
is most useful for the development of human cells for regenerative 
medicine purposes.

Poster Board Number: F-3014

METABOLIC CHANGES IN HUMAN EMBRYONIC 
STEM CELLS ARE REGULATED BY FGF2
Rotrekl, Vladimir, Kruta, Miriama, Schrammova, Katerina, Uldrijan, 
Stjepan, Kyrylenko, Sergiy, Dvorak, Petr
Department of Biology, Masaryk University Faculty of Medicine, Brno, Czech 
Republic

Human embryonic stem cells (hESCs) are expected, thanks to 
their unique properties such as pluripotency and self-renewal, to 
become in future one of the sources of cells for therapeutic use. 
It has been known, that FGF2 maintains pluripotency in hESCs. 
While the effect of FGF2 on pluripotency signaling has been under 
careful investigation, not much is known about its effect on energy 
metabolism. The idea that hESCs rely preferentially on a “clean” 
glycolysis rather than on “dirty” oxidative phosphorylation matches 
the need of hESCs to maintain intact genome. It is also manifested 
by rather undeveloped, circular mitochondria with absent cristae 
in hESCs compared to their differentiated counterparts. In this 
study we have focused on defining the role of FGF2 in the switch 
between glycolysis based metabolism in hESCs and oxidative phos-
phorylation based metabolism in differentiated cells. By the use 
of chemical inhibitor dichloroacetate (DCA) we inhibited pyruvate 
dehydrogenase kinase (PDHK), leading to increased pyruvate flux 
into the mitochondria and thus shifting the metabolism of the cells 
from glycolysis toward the oxidative phosphorylation. Eight days 
of DCA treatment resulted in rapid decrease of the proliferation 
capacity of cells cultivated in the absence of FGF2, while the pres-
ence of FGF2 partially rescued the phenotype, enabling the cells to 
proliferate even under the conditions of limited glycolysis. Viability 
of the cells remained constant under all tested conditions making 
the difference only in the function of proliferative capacity. Al-
though the DCA treatment significantly affected proliferation rate, 
these changes were not accompanied by a decrease of expression 
of undifferentiated stem cell markers NANOG and SSEA3, suggest-
ing that it is not differentiation which enables the cells to survive in 
the presence of DCA, despite the fact that mitochondria undergo 
structural changes during the DCA treatment that are similar to 
changes observed during differentiation. Western blot analysis 
shows response of hexosa kinase, the key glycolysis-regulating 
enzyme to FGF2 suggesting that the pleiotropic effect of FGF2 
inclused regulation of basic metabolic pathway. These results shed 
new light on the FGF2 function in metabolism. While it maintains 
the pluripotency status it can also support the growth of pluripo-
tent cells under conditions favoring the oxidative phosphorylation.

Poster Board Number: F-3015

GLUCOSAMINE PROTECTS LONG-TERM HYPOXIA-
INDUCED MOUSE EMBRYONIC STEM CELL 
APOPTOSIS THROUGH ATTENUATION OF ER 
STRESS: INVOLVEMENT OF SP1 GLYCOSYLATION 
AND HSP70 EXPRESSION
Seo, Bitna1, Park, Jae Hong1, Kim, Mi Ok1, Suh, Han Na1, Ryu, Jung 
Min1, Yun, Seung Pil1, Park, Su Shin1, Jeon, Ji Hoon1, Han, Kyu don1, 
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Veterinary Physiology, College of Veterinary Medicine, Seoul National University, 
Seoul, Korea, Republic of

Glucosamine (GlcN), a natural amino monosaccharide, is a meta-
bolic precursor of O-linked N-acytylglucosamine (O-GlcNAc) which 
is essential for life in mammalian cells and involved in regulat-
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ing nuclear and cytoplasmic proteins glycosylation in a manner 
analogous to protein phosphorylation. However, effects of GlcN on 
hypoxia-induced apoptosis of mouse embryonic stem cells (mESCs) 
have not been reported. Thus, we examined the role of GlcN in 
protection of ER stress-induced mESC apoptosis under long-term 
hypoxia and its related signal pathways. In this study, hypoxia in-
creased level of reactive oxygen species (ROS) and altered ER stress 
marker proteins expression [increased C/EBP-homologous protein 
(CHOP), and decreased in glucose-regulated protein 78 (GRP78)] in 
a time-dependent manner, which was blocked by pretreatment of 
GlcN. In addition, pretreatment of GlcN increased OGT (O-GlcNAc 
transferase) expression but decreased OGA (O-GlcNAcase), subse-
quently increased level of specificity protein 1 (SP1) glycosylation 
in hypoxia, which was blocked by pretreatment of ST 045849 
(O-GlcNAc trasferase inhibitor) but not by PUGNAc (O-GlcNAcase 
inhibitor). GlcN-induced glycosylation of SP1 increased expression 
of heat shock protein 70 (HSP70), which was decreased by pretreat-
ment ST 045849, OGT- , or SP1-specific siRNA, but not by PUGNAc. 
Furthermore, GlcN-induced protection of ER stress in hypoxia was 
blocked by SP1-, HSP70-specific siRNA, or VER155008 (HSP70 inhibi-
tor). These results suggest that the GlcN-induced increase in HSP70 
by O-GlcNAc-SP1 exerts protective effects on hypoxia-induced 
ER stress in mESCs. In hypoxic condition, GlcN decreased cleaved 
caspase-3 and increased in bcl-2 and cellular inhibitor of apoptosis 
proteins (c-IAPs), which were attenuated by pretreatment of SP1-, 
HSP70-specific siRNA, or VER155008. Finally, GlcN-related signal 
molecule specific-siRNAs and inhibitors blocked hypoxia-induced 
increase in DNA fragmentation and LDH release level and decrease 
in [3H]-thymidine incorporation and cell number,. In conclusion, 
GlcN protected hypoxia-induced apoptosis of mESCs through at-
tenuation of ER stress via SP1 glycosylation and HSP70 expression.

Poster Board Number: F-3016

A COMPARATIVE STUDY OF STANDARD AND 
NOVEL PROTOCOLS FOR MOUSE EMBRYONIC 
STEM CELL CULTURE
Tamm, Christoffer, Pijuan Galitó, Sara, Annerén, Cecilia
Medical Biochemistry and Microbiology, Uppsala University, Uppsala, Sweden

Although the use of embryonic stem (ES) cells in regenerative 
medicine is still in an early phase, the number of stem cell research 
groups has expanded rapidly resulting in ES cells presently being 
one of the most intensively studied cell types. In recent years sev-
eral new ES cell culture protocols have been published; neverthe-
less, most groups still rely on standard methods such as growing 
the cells on mouse embryonic fibroblast feeder cells or on gelatin 
in media supplemented with fetal bovine serum and leukemia 
inhibitory factor (LIF). However, these techniques have several 
drawbacks: 1) the need for feeder-cells (for feeder dependent cell 
lines), 2) undefined media and media containing animal derived 
components and 3) low level of spontaneous differentiation in the 
culture. In the present investigation we present a benchmarking 
study comparing the standard culture protocols with two newly 
described ones: 1) growing cells in semi-adherence in a media con-
taining two small molecule inhibitors (CHIR99021, PD0325901) and; 
2) growing cells in a spheroid suspension culture in a defined me-
dia containing LIF and bFGF. Two feeder-dependent mES cell lines 
(R1 and C57) and two cell lines adapted to feeder-independent 
growth (E14 and E14/T) were used in this study. The overall aim has 
not only been to compare self-renewal and differentiation capacity, 
but also ease-of-use and cost efficiency. Our data confirm that the 
recently described chemical approach of culturing mES cells with 
small molecule inhibitors allows for cultures with high proliferation 
rates and negligible spontaneous differentiation. Furthermore, 

we show that this media can, within a few passages, rescue and 
cleanup cultures that have started to deteriorate. Interestingly, 
although this novel culturing condition can be readily used for 
feeder-dependent as well as suspension growth, the cells do not 
adhere to standard polystyrene cell culture vessels or to common 
coating substrates such as fibronectin, vitronectin, collagen or gela-
tin. However, we show that addition of low levels of serum added 
to this media promptly triggers cells to adhere to most surfaces. In 
fact, this allows for a quick and effective adaption of feeder-depen-
dent mES cell lines to be maintained on a feeder-free surface.

Poster Board Number: F-3017

MULTIPLE COMPLEX MECHANISMS REGULATE 
INDIVIDUAL PROTEIN LEVELS IN MOUSE ES CELLS
Stambrook, Peter J .1, Tichy, Elisia D.1, Pillai, Resmi1, Tischfield, Jay 
A.2, Deng, Li2, Hexly, Philip3, Babcock, George F.3
1Molecular Genetics, University of Cincinati, Cincinnati, OH, USA, 2Genetics, 
Rutgers University, Piscataway, NJ, USA, 3Surgery, University of Cincinati, 
Cincinnati, OH, USA

Mouse embryonic stem cells predominantly utilize homologous 
recombination (HR) to repair DNA double strand breaks. This is in 
contrast to somatic cells which predominantly utilize non-homol-
ogous end joining (NHEJ). The proteins involved in HR repair, but 
not NHEJ, are elevated many fold in ES cells compared with mouse 
embryo fibroblasts (MEFs). To gain insight into the mechanisms 
that regulate protein levels in ES cells, we have investigated how 
the protein level of Rad51, a key component of HR, is controlled in 
MEFs and ES cells. The level of Rad51 is about ~15-fold higher in 
ES cells than in MEFs whereas the level of its mRNA is only ~2-fold 
higher. These data indicate that the difference in Rad51 mRNA 
levels due to differences in transcription rates or mRNA stability 
are insufficient to account for the large disparity in protein levels. 
Comparison of Rad51 protein half lives between ES cells and MEFs 
also did not explain the elevated level of Rad51 protein in ES cells. 
When translation rates of Rad51 were assessed, however, the data 
showed that Rad51 was translated with much greater efficacy in ES 
cells than in MEFs. To determine whether this high level of transla-
tion in ES cells is a general ES cell phenomenon or is a characteristic 
of proteins involved with recombination and cell cycle progression, 
we compared the mechanisms that regulate the level of Pcna. The 
protein half-lives and rates of synthesis of Pcna and Rad51 within ES 
cells and between ES cells and MEFs were quite different, demon-
strating that regulation of Rad51 does not reflect the mechanisms 
by which the levels of most proteins are maintained in ES cells. Sim-
ilarly, these mechanisms cannot be generalized to those involved 
in DNA replication and cell cycle control. Finally, we show that only 
a small proportion of the abundant Rad51 protein population in ES 
cells is activated under basal conditions and recruited to DNA DSBs 
when damage occurs. These data suggest that mouse ES cells are 
poised to rapidly respond to DNA damage.

Poster Board Number: F-3018

PORCINE EMBRYONIC AND INDUCED 
PLURIPOTENT STEM CELLS ANALOGOUS TO LIF-
DEPENDENT, NAïVE EMBRYONIC STEM CELLS OF 
THE MOUSE
Telugu, Bhanu Prakash V .1, Ezashi, Toshihiko2, Alexenko, Andrei P.2, 
Spate, Lee2, Prather, Randall S.2, Roberts, Michael2

1Animal and Avian Sciences, University of Maryland, College Park, MD, USA, 
2Animal Sciences, University of Missouri, Columbia, MO, USA

Authentic embryonic stem cells (ESC) may never have been suc-
cessfully derived from the inner cell mass (ICM) of pig and other 
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ungulates, despite over 25 years of effort. Recently, porcine induced 
pluripotent stem cells (piPSC) were generated by reprogramming 
somatic cells with a combination of four factors OCT4, SOX2, KLF4 
and c-MYC (OSKM) delivered by lentiviral transduction. The estab-
lished piPSC are analogous to FGF2- dependent human (h) ESC and 
murine ‘‘epiblast stem cells,’’ and are likely to advance swine as a 
model in biomedical research. Here, we report for the first time, the 
establishment of LIF-dependent, so called naïve type pluripotent 
stem cells (1) from the inner cell mass (ICM) of porcine blastocysts 
by up-regulating the expression of KLF4 and POU5F1; and (2) from 
umbilical cord mesenchyme (Wharton’s jelly) by transduction 
with OSKM factors and subsequent culture in the presence of LIF-
based medium with inhibitors that substitute for low endogenous 
expression of c-MYC and KLF4 and promote pluripotency. The 2 
compounds that have been used in this study are, CHIR99021 (CH), 
which substitutes c-MYC by inhibiting GSK3B and activating WNT 
signalling and Kenpaullone (KP), which inhibits both GSK3B and 
CDK1 and supplants KLF4 function. The lentiviral vectors employed 
for introducing the re-programming genes were modified for 
doxycycline-mediated induction of expression (tet-on) and are 
‘floxed’ for Cre-mediated recombination and removal of transgenes 
following complete reprogramming. Two LIF-dependent cell lines 
have been derived from the ICM cells of late d 5.5 in vitro produced 
blastocysts and four from umbilical cord mesenchyme recovered 
from fetuses at d 35 of pregnancy. The derived stem cell lines are 
alkaline phosphatase-positive, resemble mouse embryonic stem 
cells in colony morphology, cell cycle interval, transcriptome profile 
and expression of pluripotent markers, such as POU5F1, SOX2 and 
surface marker SSEA1. They are dependent on LIF signalling for 
maintenance of pluripotency, can be cultured over extended pas-
sage (50) with no senescence. Of importance, the ICM-derived lines 
have been successful in their ability to form teratomas. The cells 
could be cultured in feeder free conditions on a laminin-coated ma-
trix in the presence of chemically defined (N2B27) medium and can 
be coaxed to differentiate under xeno-free conditions. Currently, 
the piPSC lines are being investigated for their ability to give rise to 
teratomas and to produce a live offspring by nuclear transfer.

Poster Board Number: F-3019

DIFFERENTIATION REVERSIBILITY BETWEEN 
MOUSE EMBRYONIC STEM CELLS AND EPIBLAST 
STEM CELLS
Takehara, Toshiyuki, Teramura, Takeshi, Onodera, Yuta, Fukuda, 
Kanji
Faculty of Medicine, Kinki University, Osaka, Japan

Recently, a different type of pluripotent stem cells derived from 
the mouse epiblast of post-implantation embryos, termed “mouse 
epiblast stem cells” (mEpiSCs) was established. These stem cells 
have different characteristics (i.e. morphology, mechanism of main-
tenance of undifferentiated state and differentiation potency) from 
mouse ESCs. The differentiation capability of mEpiSCs indicates 
that mEpiSCs are less pluripotent than mESCs and may reflect a 
developmental stage gap with mESCs and recipient embryos. A 
major focus of the study on mEpiSCs is the resemblance between 
mEpiSCs and conventional human ESCs (hESCs). Interestingly, 
although they are derived using blastocysts, conventional hESCs 
seem to correspond very closely to mEpiSCs with respect to many 
characteristics. Understanding and elucidating the mechanisms/
factors involved in the differentiation may enable us to switch these 
two pluripotent states, i.e. the shuttle between mESC- and mEpiSC-
states can lead to increasing the value of the hESCs. For example, it 
may provide a basis for generating more ideal types of mESC-like 
human pluripotent cells from conventional hESCs. However, the 

factors that affect the pluripotent state conversions have not been 
fully elucidated. In this study, we tried to induce conversion of the 
pluripotent state between mESC- and mEpiSC-state. To visualize the 
pluripotent state conversion, we used Oct4-dePE GFP marker. The 
analysis was performed by Realtime-PCR, Westernblot, Immuno-
fluorescence and production of chimeric mice. Firstly, we induced 
mEpiSCs from mESCs by changing the culture condition, which 
is hypoxic environment. The converted cells were obtained as 
SSEA-1+/ Oct4-dePE GFP+ fraction, these cells expressed epiblast 
markers and, on the contrary, in which expression of ICM specific 
marker genes were declined. Next, to convert from mEpiSCs to 
mESCs, we tried the induction by using small molecules which 
would enable the activation of the beta catenin pathway that is one 
of the pathways for maintaining undifferentiated state in mESCs. 
These induced cells expressed ES cell-specific gene such as Klf4 and 
Stra8 and downregulated markers of lineage specification. In both 
cases, we succeeded in the conversions of pluripotent state. The 
present study provides evidence that oxygen concentration and/or 
activation of beta catenin signaling pathway are important factors 
for the promotion and stabilization of the mESC- or mEpiSC-state. 
Determination of the factors and signal cascade enhancing the 
conversion or increasing mESC- or mEpiSC-state stabilities in future 
studies are essential to correctly understanding the developmental 
stages and properties of pluripotent stem cells, which may lead to a 
more ideal model system for studying human development.

Poster Board Number: F-3020

AMD1 IS ESSENTIAL FOR MOUSE EMBRYONIC 
STEM CELL SELF-RENEWAL AND IS 
TRANSLATIONALLY REGULATED BY MIR-762 .
Zhao, Tian Yun1, Zhang, Dawei1, Ang, Haw Siang2, Yang, Henry2, 
Vardy, Leah A .1

1Institute of Medical Biology, Singapore, Singapore, 2Cancer Science Institute, 
National University of Singapore, Singapore, Singapore

The gene expression networks governing embryonic stem cell 
pluripotency are complex and finely regulated during differentia-
tion towards specific lineages. We describe a new role for Amd1, 
a key enzyme in the polyamine synthesis pathway, in regulat-
ing mouse ES cell self-renewal and differentiation to the neural 
lineage. Amd1 is highly expressed in ES cells and is down regulated 
in Neural Precursor Cells (NPCs). We show that an NPC enriched 
miRNA targets the Amd1 3’UTR for translational repression during 
NPC differentiation and that over-expression of Amd1 blocks ESC 
to NPC conversion. In addition, we demonstrate that high levels 
of Amd1 are required for maintenance of the ES cell state and 
forced over-expression of Amd1 can delay ES cell differentiation on 
removal of LIF. We will present data demonstrating that Amd1 is 
required to promote high levels of Myc to maintain the ES cell state. 
We propose that Amd1 plays an essential role in the regulation of 
polyamine levels in ES cells and its translational down regulation is 
required for neural differentiation.
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LIF INDUCED STAT3 SIGNALING SUPPRESSES 
FGF1 INDUCED ERK1/2 ACTIVATION TO INHIBIT 
THE DOWNSTREAM DIFFERENTIATION IN MOUSE 
EMBRYONIC STEM CELLS
Liu, Jen Wea1, Su, Hong-Lin2, Hsu, Yi-Chao1, Kao, Chien-Yu1, Chiu, 
Ing-Ming1

1Institute of Cellular and System Medicine, National Health Research Institutes, 
Jhunan, Miaoli, Taiwan, 2Department of Life Sciences, National Chung-Hsing 
University, Taichung, Taiwan

In regular culture condition with leukemia inhibitory factor (LIF), 
majority of mouse embryonic stem cells (mESCs) were maintained 
in a self-renewal stage; very few mESCs were shown in differenti-
ated morphology. The mESCs tend to differentiate when LIF was 
withdrawn, and the differentiation process could be enhanced 
when exogenous FGF was introduced. Here, we show that, even 
in the presence of exogenous FGF1, mESCs could still maintain 
self-renewal and expression of pluripotency markers when LIF was 
present. To elucidate the mechanism in which LIF dominates over 
FGF1, extracellular signal-regulated kinase 1/2 (Erk1/2) signaling of 
46C mESCs cultured in medium containing FGF1 or LIF/FGF1 was 
examined. The results demonstrated Erk1/2 was activated by FGF1 
in the absence of LIF, but the FGF1-induced Erk1/2 phosphoryla-
tion would be suppressed when LIF was introduced. Moreover, the 
FGF1-Erk1/2 down regulation was inhibited by signal transducer 
and activator of transcription 3 (Stat3) inhibitor WP1066, suggest-
ing that LIF-induced Stat3 activation plays an important role in 
FGF1-Erk1/2 inhibition in 46C mESCs. We further demonstrated 
that the binding affinity of phospho-Erk1/2 and Sprouty2 was 
increased via Stat3 activation. Binding of phospho-Erk1/2 and 
Sprouty2 blocks the activation of Erk1/2 signaling, thus inhibits 
the downstream differentiation process in 46C mESCs. Our finding 
demonstrates, for the first time, that LIF-induced Stat3 phos-
phorylation plays an important role in promoting the binding of 
phospho-Erk1/2 and Sprouty2, and thus inhibits the FGF-induced 
differentiation.

Poster Board Number: F-3022

TBX3 CENTERED REGULATORY NETWORK IN THE 
SELF -RENEWAL AND PLURIPOTENCY OF MOUSE 
EMBRYONIC STEM CELLS
Waghray, Avinash, Ding, Junjun, Brosh, Ran, Gingold, Julian, 
Chang, Betty, Wang, Jianlong, Lemischka, Ihor
Development and Regenerative Biology, Mount Sinai School Of Medicine, New 
York, NY, USA

Tbx3 is a member of the T- box transcription factor family that plays 
key roles during mouse development. Tbx3 is the only family mem-
ber that is highly expressed in the inner cell mass. Previous work 
from our own and other laboratories has demonstrated that Tbx3 is 
essential for the maintenance of the mouse embryonic stem (mES) 
cell self-renewing pluripotent state. Tbx3 has also been shown to 
play an important role during induced pluripotent stem (iPS) cell 
reprogramming. RNAi-mediated down regulation of Tbx3 in mES 
cells changed the expression profile of a specific set of more than 
100 genes. No changes in this expression profile were observed 
upon down regulation of Oct4, Nanog or Sox2 and this was found 
to be statistically significant. In addition, previous protein-protein 
interaction studies centered on Oct4 and Nanog did not identify 
Tbx3 as an interaction partner. We therefore hypothesized that 
Tbx3 regulates self-renewal and pluripotency by mechanisms 
largely distinct from the canonical Oct4/Nanog/Sox2/Tcf3 axis. 

To study the role of Tbx3 within the mES cells we used an affinity 
pull down strategy to identify protein-protein interaction partners 
and genome-wide binding targets of this factor in mES cells using 
IP-LC/MS-MS and ChIP-seq methodology. We found that Tbx3 
binds to the genomic regions of ES cell regulatory genes such as 
Oct4, Nanog, Sox2, Esrrb, Dppa3 and Sall4. It also binds to genomic 
loci involved in mesodermal (Myo1b, T) and ectodermal (Neurog1, 
Neurog3) development. We identified peptides from more than 100 
Tbx3-interacting proteins by IP-LC/MS-MS analysis. This protein-
protein interaction network contains a number of gene-products 
that were not found to interact with other regulatory molecules 
such as Oct4, Nanog, Dax1, Esrrb, etc. This group of proteins is 
involved in the regulation of transcription, chromatin binding and 
mRNA processing pathways. Using RNAi knock down we found 
that some of these proteins are required for the maintenance of 
mES self-renewal. In addition, many Tbx3 interaction partners are 
bound by Tbx3 in ChIP-Seq analysis and are highly expressed in ES 
cells and/or iPS cells compared to differentiated cells. In summary, 
we have constructed a transcriptional regulatory network of Tbx3 
protein-protein and protein-DNA interactions in ES cells. We will 
integrate these data with the known protein-protein and protein-
DNA mES cell regulatory networks to better understand the global 
control of self-renewal and pluripotency.

Poster Board Number: F-3023

ARTIFICIAL CELLULAR MICROENVIRONMENTS 
USING ELECTROSPUN SYNTHETIC NANOFIBERS 
MAINTAIN SELF-RENEWAL OF MOUSE EMBRYONIC 
STEM CELLS
Liu, Li1, Qinghua, Yuan1, Jian, Shi2, Xin, Li2, Dongju, Jung1, Li, Wang2, 
Kaori, Yamauchi3, Norio, Nakatsuji1, Ken-ichiro, Kamei1, Yong, Chen4

1iCeMS Kyoto Univ., Kyoto, Japan, 2Ecole Normale Supérieure, Paris, France, 
3Institute for Frontier Medical Sciences, Kyoto, Japan, 4iCeMS Kyoto Univ. & Ecole 
Normale Supérieure, Kyoto, Japan

Pluripotent stem cells, including embryonic and induced pluripo-
tent stem (ES and iPS) cells, have a great potential for applications 
in cell-based therapies and regenerative medicine with their 
unique properties to proliferate indefinitely and to differentiate 
into all types of cells in a body. However, there are some concerns 
about conventional culturing methods involving feeder cells and 
serum replacement. Furthermore, conventional methods do not 
take into account the effects of cellular microenvironments ap-
propriately, although these microenvironments have been found 
to play an important role in regulating stem cell fate decision in 
vivo. It is still challenging to create such microenvironments in 
vitro. Even though the leukemia inhibitory factor (LIF) was identi-
fied as a critical factor to maintain mouse ESC self-renewal, other 
mechanisms of self-renewal that are more closely related to the 
microenvironmental regulation remain to be determined.  Nano-
fibers are advantageous for stem cell research as they can mimic 
in vivo cellular microenvironments. Recently, some reports have 
described their applications in stem cell expansion and differentia-
tion as well as transplantation. In comparison with a conventional 
flat substrate, nanofibers allow controlling over the bulk-porosity, 
the surface texture and the three-dimensional (3D) surface topol-
ogy for cell adhesion at a nanometer scale, altering focal-adhesion 
signalling cascades, and as a result, the stem cell fate. In addition 
to the control of 3D topological features, nanofibers can also be 
functionalized with bioactive molecules to further enhance control-
lability of cell growth factors and cell-cell interactions. Moreover, 
nanofibers made of biodegradable materials allow the process of 
stem cell differentiation to be precisely controlled during tissue 
engineering and cell-based transplantation therapy.  In the past 
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few years, we created an artificial cellular microenvironmental cue 
by using a synthetic polymer, polymethylglutarimide (PMGI), as 
the nanofiber material, because of its biocompatibility and cost 
effectiveness. In this study, we utilized PMGI-based nanofibers as 
a cellular scaffold for maintaining mESC self-renewal in feeder-free 
conditions. We found that mESC adhesion was depended on the 
density of nanofibers, and the high-density of nanofibers facilitated 
mESC adhesion on their surface compared with lower density 
of nanofibers. Interestingly, since mESC couldn’t adhere on the 
surface of a PMGI-coated flat substrate, these results indicated that 
nanofiberous structures were very important for facilitating mESC 
adhesion on substrates. In addition, mESCs cultured on the high 
density of nanofibers were able to form their colonies with a three-
dimensional semi-spherical shape during culture, which were iden-
tical with the conventional mESC culture setting. In terms of mESC 
proliferation, mESCs on nanofibers have similar growth rates with 
those of a setting of conventional co-culturing system with feeder 
cells. Finally, we evaluated the pluripotent status of mESCs cultured 
on nanofibers by immunocytochemistry, flow cytometry, RT-PCR 
and embryoid formation assays. According such multiple angles 
of evaluation, we concluded that mESCs on nanofibers maintain 
their pluripotent status for the over time. In the future, our goal is to 
develop a three-dimensional architecture of a cellular substrate for 
controlling human ES/iPS cells.

Poster Board Number: F-3024

INVOLVEMENT OF A NOVEL PREIMPLANTATION-
SPECIFIC GENE ENCODING THE HIGH MOBILITY 
GROUP BOX PROTEIN HMGPI IN EARLY 
EMBRYONIC DEVELOPMENT AND DERIVATION OF 
MOUSE EMBRYONIC STEM CELLS
Yamada, Mitsutoshi1, Hamatani, Toshio1, Akutsu, Hidenori2, 
Chikazawa, Nana1, Kuji, Naoaki1, Yoshimura, Yasunori1, Umezawa, 
Akihiro2

1Department of Obstetrics and Gynecology, Keio University School of Medicine, 
Tokyo, Japan, 2Department of Reproductive Biology, National Research Institute 
for Child Health and Development, Tokyo, Japan

Mining gene-expression-profiling data identified a novel gene that 
is specifically expressed in preimplantation embryos. Hmgpi, a pu-
tative chromosomal protein with two high-mobility-group boxes, 
is zygotically transcribed during zygotic genome activation, but 
is not transcribed postimplantation. The Hmgpi-encoded protein 
(HMGPI), first detected at the 4-cell stage, remains highly expressed 
in pre-implantation embryos. Indeed, Hmgpi was also expressed in 
blastocyst outgrowth and embryonic stem (ES) cells through deri-
vation of ES cells. Interestingly, HMGPI is expressed in both the in-
ner cell mass (ICM) and the trophectoderm, and translocated from 
cytoplasm to nuclei at the blastocyst stage, indicating differential 
spatial requirements before and after the blastocyst stage through 
derivation of ES cells. siRNA (siHmgpi)-induced reduction of Hmgpi 
transcript levels caused developmental loss of preimplantation em-
bryos and implantation failures. Furthermore, reduction of Hmgpi 
prevented blastocyst outgrowth leading to generation of ES cells. 
The siHmgpi-injected embryos also lost ICM and trophectoderm 
integrity, demarcated by reduced expressions of Oct4, Nanog and 
Cdx2. The findings implicated an important role for Hmgpi at the 
earliest stages of mammalian embryonic development and deriva-
tion of ES cells. Furthermore, the Hmgpi gene is highly expressed in 
ES cells, but not in EC cells; Hmgpi is thus eligible as a putative ECAT 
(ES cell-associated transcript), whose ESTs are overrepresented in 
cDNA libraries from ES cells compared with those from somatic 
tissues and other cell lines including EC cells. It is also likely that 
Hmgpi is expressed in iPS cells, based on in silico analyses of ex-

pression profiles. Thus, Hmgpi is likely to have a role in maintaining 
pluripotent cells, since the ECATs such as Nanog, Eras and Gdf3 are 
required for pluripotency and proliferation of ES cells. In summary, 
Hmgpi is required early on in mammalian development to generate 
healthy blastocysts that implant successfully and produce ES cells. 
HMGPI translocates into the nucleus from cytoplasm at the blasto-
cyst stage, which is importantly a turning point of early embryonic 
development when DNA-methylation levels are at their lowest and 
implantation takes place. The nuclear HMGPI in blastocysts and ES 
cells is expected to act as a transcription factor to regulate gene 
expression networks underlying the generation, selfrenewal and 
maintenance of pluripotent cells. Because E7 embryos have already 
stopped expressing Hmgpi, it is likely that Hmgpi stage-specifically 
regulates a set of genes that drive peri-implantation develop-
ment. It will be valuable to identify both cofactors that bind HMGPI 
and recognize specific DNA sequences, as well as genes that are 
regulated by Hmgpi using ES cells. A better understanding of the 
Hmgpi transcriptional network will also improve culture methods 
for healthy blastocysts and for generating, maintaining and dif-
ferentiating ES cells.

Poster Board Number: F-3025

HIGH-THROUGHPUT FUNCTIONAL 
IDENTIFICATION OF ACTIVE DNA REGULATORY 
ELEMENTS IN MOUSE EMBRYONIC STEM CELLS .
Murtha, Matthew J ., Xi, Xiangmei, Wang, Yatong, Basilico, Claudio, 
Dailey, Lisa
Department of Microbiology, New York University School of Medicine, New York, 
NY, USA

Mammalian ES cells represent a unique cell state characterized by 
the properties of self-renewal and pluripotency. The distinguishing 
properties of ES cells, and those of their differentiated derivatives, 
are largely governed by different sets of core Transcription Factors 
(TFs) that serve to establish cell-specific chromatin landscapes 
and hierarchies of gene expression. Thus a full understanding of 
these cell states, and the transitions between them, requires the 
identification of the target DNA elements and TFs comprising their 
distinct transcriptional circuitries. While the majority of analyses 
have focused on ChIP-based binding studies of Oct4, Sox2, and 
Nanog, additional factors contributing to pluripotency remain 
largely uncharacterized, and little is known regarding the TFs and 
target DNAs mediating the earliest events of lineage specification 
of ES cells. To address this, we have developed a new approach 
allowing the functional isolation of active stage-specific promoter 
and enhancer elements from ES cells and ES cells undergoing dif-
ferentiation. Based on the classic observation that active promoter 
and enhancer elements lie within nucleosome-free regions (NFRs) 
within cellular chromatin, we first devised a simple method for iso-
lating short (~150bp) NFR-DNAs from ES cell chromatin. Lentiviral 
libraries in which individual ES-derived NFRs drive expression of a 
GFP reporter gene were constructed and used to isolate NFR DNAs 
exhibiting differential activation of GFP in transduced ES- and dif-
ferentiated cells. Preliminary data correlating the genomic loci of 
the isolated elements with gene expression data and local histone 
modifications are consistent with the notion that these NFR-DNAs 
are likely to represent transcriptional regulatory modules with 
stage-specific activity. Current efforts entail the High-throughput 
(Illumina) sequencing and global mapping of these functionally-
identified DNAs to their positions within the mouse genome. These 
data will permit the addition of functional information to the anno-
tation of the mouse genome loci that can be integrated with other 
highthrouput mapping data, and will facilitate the development of 
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robust models of ES transcriptional networks and the identification 
of novel, stage-specific TFs.

Poster Board Number: F-3026

THE ROLE OF ZFX IN THE INDUCTION AND SELF-
RENEWAL OF THE MOUSE EMBRYONIC STEM CELL 
STATE
Gonzales, Kevin Andrew U ., Heng, Jian Chien, Ng, Huck Hui
Genome Institute of Singapore, Singapore, Singapore

The generation of induced pluripotent stem cells (iPSCs) by 
factor-based reprogramming harbors immense potential as it 
circumvents ethical and medical issues faced by embryonic stem 
cell (ESC) applications. However, despite the rapid advancement in 
the field of reprogramming, iPSC derivation has neither been fully 
optimized nor understood. Thus, we investigated whether several 
transcription factors involved in mouse ESC and iPSC biology pos-
sess functions which enhance reprogramming. Herein we identi-
fied the zinc finger transcription factor Zfx as a novel enhancer of 
both the efficiency and kinetics of iPSC derivation. The knockdown 
of Zfx revealed that it is indeed important for the self-renewal of 
mouse ESC state. In-depth analysis of gene expression changes 
and chromatin binding data uncovered the transcriptional network 
governed by Zfx. We showed that Zfx binds to and regulates a 
wide variety of gene classes, particularly those with roles in gene 
expression, ESC self-renewal, proliferation, as well as those which 
are implicated in cancer. Our direct target analysis revealed that 
Zfx controls a unique ESC subprogram, ensuring the maintenance 
of ESC self-renewal, viability, and proliferation while protecting 
against malignancy.

Poster Board Number: F-3027

UNLIMITED SELF-RENEWAL OF MOUSE ES CELLS 
WITHOUT MYC/MAX COMPLEXES UNDER 2I 
CONDITION
Okuda, Akihiko, Hishida, Tomoaki
Saitama Medical Sch Res Ctr for Genomic Medicine, Saitama, Japan

Myc family proteins comprising c-Myc, N-Myc and L-Myc have been 
shown to be crucial for preserving defining features of mouse ESCs 
under empirical culture conditions using LIF and serum. However, 
c-Myc expression levels in inner cell mass cells of blastocyst and 
ESCs cultured under 2i conditions using MAPK and GSK3β inhibi-
tors are extremely low. To examine the role of Myc activity in ESCs 
in different culture conditions as well as in conventional condition, 
we generated ESCs lacking Max gene which encodes apparently 
obligate partner protein of all Myc proteins for exerting their 
almost all biological activities. In consistent with previous reports, 
we found that Max-null ESCs under empirical condition lose their 
pluripotent state abruptly and our data suggest that this loss of 
pluripotency is largely due to abnormal MAPK activation. We also 
found that Max-null ESCs show extensive cell death and these two 
major phenomena of Max-null ESCs do not occur randomly, but 
occur in a compulsory order with the loss of pluripotency marker 
gene expression occurring first, indicating that ESCs retaining 
principal pluripotency core proteins are rather refractory to execute 
cell death program. Our data also demonstrated that Myc activity 
can be eliminated without affecting pluripotent state if ESCs are 
under 2i condition. Thus, our data suggest that, unlike Oct3/4, Myc 
is not an absolutely required factor for preserving ESC status, but 
its requirement is rather restricted to ESCs cultured under empiri-
cal conditions without using MAPK inhibitor. We will also provide 

information of molecules responsible for detrimental phenotypes 
of Max-null ESCs under conventional condition.

Poster Board Number: F-3028

INTRERACTION BETWEEN PROFILIN-1/COFILIN-1 
AND F-ACTIN THROUGH FAK- AND C-SRC/EGFR 
TRANSACTIVATION-DEPENDENT N-WASP/
CDC42/TOCA-1 COMPLEX FORMATION IN E2-
BSA-INDUCED MOUSE EMBRYONIC STEM CELL 
MOTILITY
Yun, Seung Pil1, Park, Jae Hong1, Kim, Mi Ok1, Suh, Han Na1, Ryu, 
Jung Min1, Seo, Bit Na1, Jeon, Ji Hoon1, Park, Su Shin1, Han, Ho Jae2

1College of Veterinary Medicine, Department of Veterinary Physiology, 
Biotherapy Human Resources Center (BK21), Gwangju, Korea, Republic of, 
2Department of Veterinary Physiology, College of Veterinary Medicine and 
Research Institute for Veterinary Science, Seoul National University, Seoul, 
Korea, Republic of

Long-term estrogen actions are vital for driving cell growth, but 
more recent evidence suggests that estrogen mediates more rapid 
cellular effects. However, the function of estradiol-17β (E2)-bovine 
serum albumin (BSA) in mouse embryonic stem cells (ESCs) has 
not been reported. Therefore, we examined the role of E2-BSA in 
mouse ESC motility and its related signal pathways. E2-BSA (10-8 M) 
significantly increased motility after 24 h incubation and increased 
filamentous (F)-actin expression; these effects were inhibited by the 
estrogen receptor (ER) antagonist ICI 182,780, indicating that E2-
BSA bound membrane ERs and initiated a signal. E2-BSA increased 
c-Src and focal adhesion kinase (FAK) phosphorylation, which was 
attenuated by ICI 182,780. The E2-BSA-induced increase in epider-
mal growth factor receptor (EGFR) phosphorylation was inhibited 
by Src inhibitor PP2. As a downstream signal molecule, E2-BSA 
activated cdc42 and increased formation of a complex with the 
neural Wiskott-Aldrich syndrome protein (N-WASP)/cdc42/trans-
ducer of cdc42-dependent actin assembly (TOCA-1) which was 
inhibited by FAK siRNA and EGFR inhibitor AG 1478. In addition, E2-
BSA increased profilin-1 expression and cofilin-1 phosphorylation, 
which was blocked by cdc42 siRNA. Subsequently, E2-BSA-induced 
an increase in F-actin expression, and cell motility was inhibited by 
each signal pathway-related siRNA molecule or inhibitors but not 
by cofilin-1 siRNA. A combined treatment of cofilin-1 siRNA and E2-
BSA increased F-actin expression and cell motility more than that 
of E2-BSA alone. These data demonstrate that E2-BSA stimulated 
motility and contributed to the maintenance of undifferentiated 
state by interacting with profilin-1/cofilin-1 and F-actin through 
FAK- and c-Src/EGFR transactivation-dependent N-WASP/cdc42/
TOCA-1 complex. Keywords: mouse embryonic stem cells, estradiol-
17β, F-actin, profilin-1/cofilin-1, N-WASP/cdc42/TOCA-1 complex, 
cell motility

Poster Board Number: F-3029

AUTONOMOUS MOUSE EMBRYONIC STEM CELLS 
AND REPROGRAMMING EFFICIENCY - PROBING 
THE ROLE OF STOCHASTICITY IN A MINIMAL 
MOUSE STEM CELL ARCHITECTURE
Olariu, Victor1, Chickarmane, Vijay2, Peterson, Carsten1

1Computational Biology & Biological Physics, Lund University, Lund, Sweden, 
2Division of Biology, California Institute of Technology, Pasadena, USA, CA, USA

Embryonic stem cells (ESC) have the capacity to self-renew , 
remain pluripotent and provide a source of a variety of differenti-
ated cell types. In stem cell biology and regenerative medicine it 
is important to understand what governs the ESC properties at 
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the molecular level. Elucidating the interactions at this level in the 
context of reprogramming somatic cells into induced pluripotent 
stem (iPS) cells is also of relevance. It is a continual endeavor to 
understand the nature of the pluripotent state or “ground state”, in 
which an ESC exhibits gene expression of numerous key stem cell 
regulators. Several molecular characterizations of the ESC pluripo-
tent state were put forward both on the transcription factor (TF) 
and epigenetic levels. Whereas many players have been identified 
to be involved, it is desirable, to map out a core network that pro-
vides an autonomous system hosting the observed heterogeneity 
and reprogramming properties. Towards this goal, we propose a 
simplified computational model of a mouse embryonic stem cell 
network, in which a core of TFs (OCT4, SOX2, NANOG, and FGF4) 
interact both with themselves as well as being induced by external 
factors. Stochastic network simulations recapitulate the observed 
heterogeneity in NANOG, which is entirely driven by internal 
noise, and provides a framework to understand how the addition 
of external factors (LIF and 2i/3i media) play a role in modulating 
heterogeneity and allow cells to transit from one state to another. 
An important result is that the decision of staying in the ground 
state or committing to differentiate is stochastic and can be taken 
independently of the extrinsic stimuli. Furthermore, it is shown how 
the network, when in committed state, can be reprogrammed into 
iPS (ESC like) state by over-expressing OCT4. To this end, the model 
is extended to host the epigenetic role of OCT4, i.e. it ‘’opens’’ up 
key pluripotent genes, among others Nanog. In the reprogram-
ming context, the proposed model recapitulates the experimental 
result that reprogramming efficiency reaches higher levels when 
OCT4 is over-expressed within a specific concentration window. 
Our model suggests that choosing the iPS cell medium along with 
setting the degrees of over-expression should be considered for 
optimizing reprogramming efficiency. We have demonstrated how 
a stochastic computational model based upon a compact set of TFs 
with internal noise only, can account for the observed heterogene-
ity in the murine ESC population, characterizes the ground state 
under 2i/3i media conditions and describes transitions from and 
towards the ground state. The decision of remaining in the ground 
state or to commit can be taken independently of extrinsic stimuli. 
The model proposed here hosts the reprogramming process from 
fibroblast cells and provides an understanding of reprogramming 
efficiency as a function of OCT4 over-expression and the iPS me-
dium considered.

Poster Board Number: F-3030

A PLURIPOTENCY FACTOR INTERACTS WITH NFAT 
AND ACTS AS A REPRESSOR OF NFAT-MEDIATED 
TRANSCRIPTION IN MOUSE EMBRYONIC STEM 
CELLS
Zhang, Shiyue, Zhu, LiLi
Institute of Health Sciences, Shanghai, China

The calcineurin/NFAT signaling pathway is known to orchestrate 
diverse cellular and developmental programs. Our previous study 
indicates that the calcineurin/NFAT pathway is one of the essen-
tial pathways triggering the transition of mouse embryonic stem 
cells (mESCs) from the self-renewal state into early differentiation. 
However, the molecular mechanism by which the calcineurin/NFAT 
pathway is regulated in mESCs remains unknown. In this study, we 
have find that the expression and function of NFATs are under the 
control of pluripotency-associated factors, such as Oct4, Sox2 and 
Nanog. In particular, we discover that one of pluripotency-associ-
ated factor can abrogate the differentiation phenotype induced 
by over expression of NFATc3 in mESCs. At a molecular level, we 
show that the pluripotency factor interacts with NFAT proteins both 

in vitro and in vivo. Moreover, it suppresses NFAT transcriptional 
activities directly. Thus, our finding establishes a direct molecular 
and functional link between a pluripotency-associated factor and 
an important ESC differentiation-inducing pathway and will help us 
comprehend the mechanisms underlying ESC unique properties of 
self-renewal and pluripotency.

Poster Board Number: F-3031

C16-CERAMIDE STIMULATES MOUSE EMBRYONIC 
STEM CELL MIGRATION THROUGH N-WASP/
CDC42/ARP2/3 COMPLEX, COFILIN-1, AND 
α-ACTININ-1/-4-MEDIATED F-ACTIN REGULATION
Park, Su Shin1, Kim, Mi Ok1, Park, Jae Hong1, Suh, Han Na1, Yun, 
Seung Pil1, Ryu, Jung Min1, Seo, Bit Na1, Jeon, Ji Hoon1, Park, Hyun 
kyu1, Han, Ho Jae2

1Department of Veterinary Physiology, Chonnam National University, Gwangju, 
Korea, Republic of, 2Department of Veterinary Physiology, Seoul National 
University, Seoul, Korea, Republic of

Recent studies reported that ceramide, major structural elements 
of cellular membrane, is a key regulatory factor in various cells 
behaviors and that its effect depends on the ceramide-induced as-
sociation of specific proteins. However, molecular mechanisms that 
regulate ceramide-induced embryonic stem cells (ESCs) migration 
are still not well understood. Thus, we investigated the effect of ce-
ramide on migration and its related signal pathways in mouse ESCs. 
Among ceramide isoforms with different fatty acid chain lengths 
(C2-Cer, C8-Cer, C16-Cer, and C18:1-Cer), C16-cer greatly increased 
migration of mouse ESCs in a dose- (≥1 μM) and time-dependent 
(≥8[[Unsupported Character - &#8201;]]h) manners, as determined 
by boyden chamber migration assay. C16-Cer (10 μM) increased 
protein-kinase C (PKC) phosphorylation. Subsequently, C16-Cer 
increased focal adhesion kinase (FAK) and paxillin phosphorylation, 
which were inhibited by PKC inhibitor bisindolylmaleimide I (1 μM). 
In experiments to determine downstream signaling molecules, 
C16-Cer activated small G protein (cdc42), increased formations of 
complex with Neural Wiskott-Aldrich Syndrome Protein (N-WASP)/
cdc42/Actin-Related Protein 2/3 (Arp2/3). This complex formation 
was disrupted by FAK and paxillin specific siRNA. Furthermore, C16-
Cer-induced increase of F-actin expression was inhibited by cdc42-, 
N-WASP-, or Arp2/3-specific siRNA, respectively. On the other hand, 
C16-Cer induced F-actin regulation. Indeed, C16-Cer decreased 
cofilin-1/F-actin complex formation via cofilin-1 phosphorylation, 
which was reversed by cdc42-specific siRNA. C16-Cer also increased 
F-actin/α-actinin-1 or α-actinin-4 interaction in plasma membrane 
which was blocked by cdc42-specific siRNA. Finally, C16-Cer-induced 
increase of cell migration was inhibited by each signal pathway 
related molecules siRNA or inhibitors, respectively. Further studies 
on the possible additional effects of ceramide on ESCs should aid in 
the understanding of their role in ESCs behaviors as well as further 
specific signaling mechanisms involved in the control of these 
functions. In conclusion, C16-Cer increased mouse ESCs migration 
through regulation of PKC and FAK/paxillin-dependent N-WASP/
cdc42/Arp2/3 complex formation as well as interaction between 
cofilin or α-actinin-1/-4 and F-actin.

Poster Board Number: F-3032

CELLULAR PHENOTYPING OF HOMOZYGOUS 
MOUSE ES CELLS .
Zhang, Wensheng, Tate, Peri, Skarnes, Bill
Sanger Institute, Cambridge, United Kingdom

The exploitation of mouse embryonic stem (ES) cells to elucidate 
a variety of different areas in biology is currently under utilised 
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and has great potential for high impact science. ES cells represent 
a genetically tractable model system to study basic cell biological 
and developmental processes on a genome-wide scale and will 
add an important new dimension to the functional annotation of 
mammalian genes. Large-scale genetic screens in cultured cells are 
presently hampered by the challenges of generating homozygous 
mutant cells. Moreover, genes essential for cell viability and growth 
are not easily recovered in loss-of-function screens. Therefore, 
inducible gene ablation strategies are required. Taking advantage 
of the EUCOMM and KOMP libraries of conditional targeting vec-
tors, we have developed methods for the generation of conditional 
homozygous mutations in mouse ES cells (Tate & Skarnes, 2011). 
Elimination of gene function is dependent on the activation of 
ligand-inducible Cre recombinase in cells following treatment 
with tamoxifen. Thus, the effect of gene ablation can be assayed in 
undifferentiated ES cells or at any time following differentiation. We 
have further optimized the strategy to enable genetic screens in ES 
cells at scale. We are currently applying this approach to defining 
the role of chromatin associated proteins in various aspects of stem 
cell pluripotency. Here, we demonstrate the efficacy of gene abla-
tion both in stem cells and differentiated derivatives and present 
examples from our screen. 

Poster Board Number: F-3033

SPHINGOSINE-1-PHOSPHATE-INDCUDED 
FLK-1 TRASNACTIVATION STIMULATES G1/S 
TRANSITION OF MOUSE EMBRYONIC STEM CELLS 
VIA S1P1/3-DEPENDENT BETA-ARRESTIN/C-SRC 
PATHWAYS
Ryu, Jung Min1, Kim, Mi Ok1, Park, Jae Hong1, Suh, Han na1, Yun, 
Seung Pil1, Seo, Bit Na1, Park, Su Shin1, Jeon, Ji Hoon1, Park, Ji Hoon2, 
Han, Ho Jae2

1Department of Veterinary Physiology, College of Veterinary Medicine, 
Chonnam National University, Gwang-ju, Korea, Republic of, 2Department of 
Veterinary Physiology, College of Veterinary Medicine, Seoul National University, 
Seoul, Korea, Republic of

Sphingosine-1-phosphate (S1P) is a bioactive sphingolipid me-
tabolite that exerts important effects on numerous cellular events 
such as differentiation, migration, and proliferation via G-protein 
coupled receptors S1P1-5 in various cells. In addition, it has been 
known that several G protein-coupled receptor ligands transac-
tivate cytokine receptors such as EGFR and PDGF. However, the 
effects of S1P signaling on mouse embryonic stem (mES) cells and 
whether S1P stimulates fetal liver kinase-1/kinase-insert domain-
containing receptor (Flk-1/KDR), one of VEGF receptors, transactiva-
tion are not well understood. To address this issue, we examined 
the interaction between S1P receptor and Flk-1 and its role on mES 
cells proliferation. We observed that the S1P receptor 1-5 mRNA 
were expressed in mES cells and S1P treatment significantly in-
creased S1P receptors 1-3 mRNA expression, which were supported 
by western blot analysis. In addition, S1P increased expressions 
of cell cycle regulatory proteins, [3H]thymidine incorporation, 
and proliferation index as well as total cell number in a dose- and 
time-dependent manner. S1P 1-3 and Flk-1 were co-localized in 
lipid raft/caveolae microdomain and methyl-β-cyclodextrin (lipid 
raft disruptor) blocked S1P-induced mES cells proliferation. And 
S1P-induced proliferation were inhibited by pertussis toxin (Ptx; G 
protein inhibitor), VPC23019 (S1P 1/3 receptor antagonist), or W146 
(S1P 1 receptor antagonist) but not by JTE013 (S1P 2 receptor an-
tagonist), suggesting that the action of S1P mediated by S1P 1 and 
3 receptors. Furthermore, S1P or VEGF treatment increased Flk-1 
phosphorylation and S1P increased VEGF expression and secretion. 
Moreover, S1P elicited translocation of β-arrestin from cytosol/

nuclear to membrane and increased level of co-immunoprecip-
itation with S1P1/3, which resulted in phosphorylation of c-Src. 
S1P-induced phosphorylation of Flk-1 was blocked by MβCD, Ptx, 
VPC23019, W146, β-arrestin specific siRNA, and PP2 (c-Src inhibitor), 
but not by VEGF neutralizing antibody or VEGF siRNA. In addition, 
S1P increased level of co-immunoprecipitation of S1P1/3 receptors 
with Flk-1, and expression of Flk-1 in lipid raft faction. Pretreatment 
of VEGF receptor inhibitor blocked S1P-induced mES cells prolif-
eration, but not VEGF neutralizing antibody or VEGF siRNA, which 
suggests that the S1P-induced proliferation was mediated by direct 
activation of Flk-1 as well as VEGF production. In addition, S1P 
increased phosphorylation of ERK and JNK in a time-dependent 
manner, which were blocked by pretreatment of VEGF inhibitor but 
VEGF neutralizing antibody and VEGF siRNA did not affect. Further, 
inhibition of ERK and JNK with pharmacological inhibitor blocked 
S1P-induced mES cells proliferation. In conclusion, S1P-elicited 
transactivation of Flk-1 mediated by S1P1/3-dependent β-arrestin/
c-Src stimulated mES cells proliferation through activation of ERK 
and JNK in mES cells.

Poster Board Number: F-3034

MOLECULAR INFORMATION PROCESSING DURING 
A STEM CELL FATE TRANSITION
Sevilla, Ana1, Mazloom, Amin * R.2, Xu, Huilei *2, Vasileva, Ana1, 
Unwin, Richard R.3, Papatsenko, Dimitri1, Lee, Dung-Fang1, Trinite, 
Benjamin4, Su, Jie1, Melnick, Ari5, Whetton, Anthony6, Ma’ayan, Avi2, 
Lemischka, Ihor R.1
1Developmental and Regenerative Biology, Mount Sinai School of Medicine, 
New York, NY, USA, 2Department of Pharmacology and Systems Therapeutics, 
Mount Sinai School of Medicine, New York, NY, USA, 3Stem Cell & Leukaemia 
Proteomics Laboratory, Faculty of Medical and Human Sciences, University 
of Manchester, Manchester, United Kingdom, 4New York University College 
of Dentistry, New York, NY, USA, 5Weill Cornell Medical College, New York, NY, 
USA, 6Faculty of Medical and Human Sciences., University of Manchester, 
Manchester, United Kingdom

Decisions in stem cell fate are critical in development and can be 
pictorially described in the form of the Waddington Landscape. 
Underlying the choices present in that landscape are complex 
multidimensional processes governing cellular phenotype transi-
tions. Here we have studied the temporal flow of information 
inherent in a Waddington Landscape via analysis of histone code, 
DNA methylome, messenger RNAs, microRNAs, and proteins in 
response to induce differentiation by the downregulation of Esrrb. 
We demonstrate the existence of complex integrated patterns and 
feed forward regulatory loops regulated by Esrrb across the differ-
ent regulatory layers. Thus, complex informational flow through 
different molecular regulatory layers defines one path through the 
Waddington Landscape whilst integration and comparison of our 
results with previous Nanog studies revealed a differential equally 
effective network module. These analyses of early fate mapping 
give quantitative modelling of Wadsworth landscaping to enable 
systematic understanding of cellular development from a novel 
perspective.

Poster Board Number: F-3035

THE ROLE OF E-CADHERIN IN MOUSE EMBRYONIC 
STEM CELLS
Segal, Joe M .1, Ward, Christopher M.1, Soncin, Francesca2, Hawkins, 
Kate1

1School of Dentistry, The University of Manchester, Manchester, United 
Kingdom, 2Sanford-Burnham Medical Research Institute, San Diego, CA, USA

E-cadherin is a cell adhesion molecule with well-established roles 
during tumorigenesis, tissue formation and embryonic stem 
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(ES) cell pluripotency. Its location at the cell surface has made 
E-cadherin an attractive target for the manipulation of ES cell 
culture however a more detailed understanding of the specific 
downstream processes involved in E-cadherin function is required 
to fully exploit its therapeutic and commercial potential. We have 
recently performed microarray analysis to compare E-cadherin 
null (Ecad-/-) mES cells and wild type (wt) D3 mES cells, identify-
ing >2000 changes in transcripts associated with a wide range of 
biological processes, including primary metabolic processes, cell 
differentiation and apoptosis. In order to distinguish between 
genes regulated by E-cadherin and those associated with loss of 
epithelial integrity a second microarray was performed comparing 
E-cadherin Negative Proliferating Stem (ENPS) cells (generated by 
LIF withdrawal) to their wt counterpart (ENPS reversed [ENPSR] mES 
cells). Transcript analysis of two independently derived ENPS cell 
lines also revealed >2000 significant alterations compared to ENPSR 
mES cells. In this study, we compare significant gene expression 
changes between all E-cadherin negative cell lines, identifying a 
subset of up- and down-regulated genes common to all three cell 
lines and revealing that ~200 upregulated and ~400 downregulat-
ed transcripts are shared between transcriptomes of Ecad-/-, ENPS1 
and ENPS2 mES cells compared to their wt counterparts. Many of 
these transcripts represent genes involved in epigenetic regula-
tion, transcription factor activity and apoptosis along with being 
associated with a range of signalling pathways associated with 
cell growth and proliferation. Further analysis of gene expression 
changes related to the loss of E-cadherin will provide an insight 
into the specific processes and pathways that E-cadherin regulates, 
thus aiding our understanding of its role in ES cell behaviour.

Poster Board Number: F-3036

THREONINE METABOLISM REGULATES HISTONE 
METHYLATION IN PLURIPOTENT EMBRYONIC 
STEM CELLS
Shyh-Chang, Ng1, Locasale, Jason W.2, Lyssiotis, Costas A.2, Zheng, 
Yuxiang2, Onder, Tamer1, Unternaehrer, Juli J.1, Ratanasirintrawoot, 
Sutheera1, Zhu, Hao1, Asara, John3, Daley, George Q.1, Cantley, Lewis 
C.2
1BCMP, Harvard Medical School, Boston, MA, USA, 2Systems Biology, Harvard 
Medical School, Boston, MA, USA, 3Department of Medicine, Division of Signal 
Transduction, Beth Israel Deaconess Medical Center, Boston, MA, USA

Threonine is uniquely critical for the self-renewal and pluripo-
tency of mouse embryonic stem cells (mESCs) but by an unknown 
mechanism. Here we demonstrate that threonine (Thr) and 
methionine (Met) metabolism are coupled in pluripotent stem 
cells, resulting in regulation of S-adenosyl-methionine (SAM) levels 
and histone methylation. Isotope labeling of mESCs revealed that 
Thr provides a significant fraction of both the methyl groups and 
the reducing power needed for SAM synthesis. Depleting Thr from 
the culture medium or knocking down expression of threonine 
dehydrogenase (Tdh) in mESCs resulted in decreased SAM levels, 
reduced tri-methylation of Lysine 4 of histone H3 (H3K4me3), 
slowed growth, and increased differentiation. Ectopic expression 
of Tdh in human fibroblasts, which lack a functional Tdh gene, 
increased SAM and H3K4me3 levels and enhanced reprogramming 
to the pluripotent state. These findings demonstrate that metabolic 
regulation of cellular SAM levels play a critical role in determining 
the extent of H3K4 trimethylation, and illustrate a novel mechanism 
by which modulation of a critical cellular metabolite influences the 
pluripotent state.

Poster Board Number: F-3037

AURKA-MEDIATED P53 PHOSPHORYLATION 
REGULATES EMBRYONIC STEM CELL 
PLURIPOTENCY AND SOMATIC CELL 
REPROGRAMMING
Su, Jie, Lee, Dung-Fang, Ang, Yen-Sin, Pereira, Carlos F., Sevilla, Ana, 
Chang, Betty, Schaniel, Christoph, Lemischka, Ihor R.
Department of Developmental and Regenerative Biology, Mount Sinai School 
of Medicine, New York, NY, USA

Embryonic stem cells (ESCs) are derived from the inner cell mass. 
ESCs can be propagated indefinitely and are able to differentiate 
into all cell lineages of an organism. Many signals must be integrat-
ed to maintain self-renewal and pluripotency in ESCs and to enable 
induced pluripotent stem cell (iPSC) reprogramming. However, the 
exact molecular mechanisms by which cell fate changes are con-
trolled are still elusive. To unravel the essential internal and external 
signals required for sustaining the ESC state, we conducted a short 
hairpin (sh) RNA screen of 104 ESC-associated phosphoregulators 
and identified aurora kinase A (Aurka). Depletion of Aurka resulted 
in compromised self-renewal and consequent differentiation. By 
integrating global gene expression and computational analyses, 
we discovered that loss of Aurka leads to an up-regulation of p53 
signaling which triggers ESC differentiation. Specifically, Aurka 
regulates pluripotency through inhibition of p53-directed ecto-
dermal and mesodermal gene expression. Aurka phosphorylates 
p53 at two specific sites, S212 and S312 in mouse ESCs. We report 
here that phosphorylation of S212, but not S312 plays a major role 
in impairing p53-induced ESC differentiation, as well as hampering 
p53-mediated suppression of iPSC reprogramming. In conclusion, 
our findings are highly significant because they reveal that a mi-
totic kinase, Aurka, controls a non-mitotically regulated substrate, 
p53, in ESCs. This is the first report demonstrating that a specific 
phosphorylation event regulates ESC self-renewal, differentiation, 
and somatic cell reprogramming.

Poster Board Number: F-3038

GENOMIC INTEGRITY SAFEGUARDS 
PLURIPOTENCY IN EMBRYONIC STEM CELLS
Lee, Dung-Fang, Su, Jie, Ang, Yen-Sin, Gingold, Julian, Chang, Betty, 
Sevilla, Ana, Schaniel, Christoph, Lemischka, Ihor R.
Department of Developmental and Regenerative Biology, Mount Sinai School 
of Medicine, New York, NY, USA

Embryonic stem cells (ESCs) hold great promise for biomedicine 
as a major source for generating differentiated cells for transplan-
tation-based therapies as well as for developing new avenues to 
study the etiology of diseases. It is both urgent and essential to 
have a comprehensive understanding of the molecular mecha-
nisms controlling ESC self-renewal and the decisions governing 
differentiation into a wide range of mature cells for ESCs to fulfill 
their promise in regenerative therapy. Recent studies extensively 
or at least primarily focus on the functions of core transcription 
factors and epigenetic modifications involved in maintaining the 
undifferentiated stem cell state, ESC self-renewal and pluripotency; 
however, a global picture of cellular mechanisms controlling ESC 
identity remains incomplete. In addition, there is little information 
concerning how ESC “specific” regulatory molecules interface with 
more “generic” regulators of cellular physiology. To explore the 
complexities of ESC self-renewal machinery, we first applied a short 
hairpin (sh) RNA functional genomics screening strategy to identify 
the essential protein kinases and phosphatases (PKases and PPas-
es), the central regulators of signal transduction, that are required 
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for maintaining ESC self-renewal and pluripotency. We found that 5 
phosphoregulators have roles in maintaining ESC identity. None of 
these have previously been implicated in such regulatory functions. 
In order to elucidate the underlying mechanisms by which these 
5 phosphoregulators control ESC self-renewal, we applied system-
atic approaches to integrate the changes in genome-wide gene 
expression profiles upon depletion of these 5 phosphoregulators 
using a variety of computational approaches. These analyses dem-
onstrate the importance of maintaining genome stability in ESC 
self-renewal. Indeed, depletion of these 5 phosphoregulators led to 
the accumulation of DNA damage and genomic abnormalities. We 
further examined the effects on ESC self-renewal after depletion of 
numerous genome maintenance and stability-associated families, 
including molecules involved in DNA replication and checkpoints, 
mRNA processing, Fanconi anemia, and Charcot-Marie-Tooth 
disease associated gene-products. We show different degrees of 
compromised ESC self-renewal and pluripotency upon depletion 
of these molecules. These findings suggest that the maintenance of 
genome integrity is essential for ESC self-renewal and pluripotency. 
Furthermore, the decision by ESCs to transition from pluripotency 
to differentiation may be a novel mechanism to effectively remove 
compromised stem cells from a position of dramatic organismal 
damage potential. In summary, our studies reinforce the need to 
develop safe and effective methods for utilizing ESCs for regenera-
tive medicine. Additionally, understanding the basic molecular 
mechanisms underlying ESC regulation will provide invaluable 
information to bring induced pluripotent stem cells (iPSCs) towards 
future clinical applications.

Poster Board Number: F-3039

DEVELOPMENT OF A FEASIBLE VERIFICATION 
SYSTEM FOR PLURIPOTENT STEM CELLS USING 
PORCINE PARTHENOGENETIC EMBRYOS
Nakano, Kazuaki1, Watanabe, Masahito2, Matsunari, Hitomi1, 
Matsuda, Taisuke1, Honda, Kasumi1, Maehara, Miki1, Kanai, Yasuhiro1, 
Arai, Yoshikazu1, Umeyama, Kazuhiro2, Fujishiro, Shuh-hei3, Nagaya, 
Masaki2, Hanazono, Yutaka3, Nagashima, Hiroshi2

1Laboratory of Developmental Engineering, Department of Life Science, School 
of Agriculture, Meiji University, Kawasaki, Japan, 2Meiji University International 
Institute for Bio-Resource Research, Kawasaki, Japan, 3Division of Regenerative 
Medicine, Center for Molecular Medicine, Jichi Medical University, Shimotsuke, 
Japan

There are two types of pluripotent stem cells: naïve and primed. 
Chimera formation ability is an evident indicator of the naïve state 
of pluripotent stem cells. We aimed to develop an efficient system 
to verify the cell naivety by aggregation with parthenogenetic 
embryos. Porcine parthenogenetic embryos derived from in vitro 
matured oocytes at the 4- to 8-cell or morula stage were utilized 
as host embryos after enzymatic removal of the zona pellucida. 
Inner cell mass (ICM) cells isolated from porcine parthenogenetic 
blastocysts by immunosurgery were labeled with fluorescent 
carbocyanine dye (DiI) and used as donor cells. A donor ICM was 
aggregated with 2 host embryos in a micro-well (400 µm diameter, 
300 µm deep) and cultured in vitro for 2 to 3 days. Development of 
the aggregated embryos into blastocysts and incorporation of the 
donor ICM cells into the resultant blastocysts were evaluated. ICM 
cells isolated from in vitro-fertilized porcine blastocysts harboring 
humanized Kusabira-Orange (huKO) gene were also used as donor 
cells, and the resultant blastocysts were transferred to 4 recipient 
gilts to collect fetuses on day 18. Aggregated embryos efficiently 
developed to blastocysts regardless of the stages of host embryos 
(4-8-cell: 23/26, 88.5%; morula: 23/24, 95.8%), and the efficiency of 
incorporation of the donor cells into the ICM were also high (17/23, 

73.9% and 20/23, 87%). Transfer of 54 blastocysts developed from 
4-8 cell embryos to 2 recipients gave rise to 22 (40.7%) fetuses, 
of which 3 (13.6%) were confirmed to be chimeric by their clear 
orange fluorescence and immunostaining. Of 25 (34.2%) fetuses 
obtained after transfer of 73 blastocysts derived from morulae to 2 
recipients, 6 (24.0%) were chimeric. Contribution of the donor cells 
in the tissues of the chimeric fetuses measured by image analysis 
software (imageJ) ranged between 16.1% and 65.2%. These data 
indicate that in vitro and in vivo analysis after aggregation with por-
cine parthenogenetic embryos is a feasible method for verification 
of pluripotent cells such as ES and iPS cell.

Poster Board Number: F-3040

ERK MAP KINASE SIGNALING TARGETS NANOG 
MRNA FOR DEGRADATION
Tan, Frederick, Elowitz, Michael
California Institute of Technology, Pasadena, CA, USA

FGF/Erk MAP Kinase signaling plays a key role in regulating Mouse 
Embryonic Stem Cell pluripotency. However, the mechanistic 
connection between signaling pathway activity and pluripotency 
associated transcription factors remains unclear. Here we show 
that FGF signaling regulates Nanog mRNA levels via Zfp36 family 
RNA binding proteins (TTP, Brf1 and Brf2). FGF/Erk MAP kinase 
signaling activates the expression of Zfp36 proteins, which bind to 
AU-rich response elements in the Nanog 3’UTR, rapidly targeting it 
for degradation. Zfp36 proteins also affect cell fate regulators more 
broadly, downregulating the expression of other core pluripotency 
genes (such as Oct4, Klf4 and Rex1), and specifically upregulating 
primitive endoderm markers (Gata6 and Dab2). These results pro-
vide a post-transcriptional pathway for the control of pluripotency 
and differentiation in response to FGF signals.

Poster Board Number: F-3041

EVOLUTIONARY BACKGROUND OF MOLECULAR 
MECHANISMS OF PLURIPOTENCY: FGF/ERK-
INDEPENDENT PROLIFERATION TO MAINTAIN 
PLURIPOTENCY IN EARLY EMBRYOS
Nakanoh, Shota, Agata, Kiyokazu
Biophysics, Kyoto University, Kyoto, Japan

Investigating the evolution of pluripotency will provide insights 
into the origin of multicellular development and deeper knowl-
edge for medical applications of human pluripotent stem cells. It 
would also give hints for how to approach problems such as the 
attempt to obtain naïve state human ESCs. Recent findings have 
began to clarify the roles and the relationships of one positive regu-
latory path and two negative regulatory paths of the pluripotent 
state: (1) a transcription network activated by LIF/STAT3 signaling 
to support propagation in the undifferentiated state, (2) FGF/ERK 
signaling and (3) pathways related to GSK3/β-catenin to initiate 
differentiation. These molecular mechanisms of pluripotency have 
been studied mainly in mammalian systems to date. Thus, the 
factors and molecular pathways underlying pluripotency in other 
vertebrates, e.g., birds or reptiles, are not yet well understood. Since 
they can reprogram somatic cells to iPSCs, pluripotency transcrip-
tion factors are thought to be the most important part of the mo-
lecular mechanism of mammalian pluripotency. However, the bind-
ing sites of Oct3/4 and Nanog are not highly conserved between 
mammalian genomes and the chicken genome. Furthermore, an 
orthologue of Oct3/4 has not been found in the chicken genome, 
but was found in the genome of an anole lizard. These diversifica-
tions of the critical pluripotency transcription factors raise interest-
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ing questions about the transcription network in these species, and 
at the same time, obscure the essential part of the mechanism. To 
study the evolutionary background of pluripotency, we observed 
the effects of extracellular effectors on primary culture cells from 
avian and reptile embryos. First, we focused on the negative regula-
tions of pluripotency. When treated with a MEK inhibitor and a 
GSK3 inhibitor (2i condition), chicken early embryos formed domed 
colonies (DCs), which were morphologically indistinguishable from 
mouse and rat ESCs. However, we could not obtain any DCs when 
we seeded cells from more-developed embryos in the 2i condition, 
indicating that there is a clear boundary of DC-forming ability at 
around primitive streak formation. Quail embryos taken from eggs 
before and after oviposition also formed DCs in the 2i condition. 
Gecko blastoderms also formed DCs in the 2i condition, but gas-
trulas did not. Chicken embryonic cells cultured in the 2i condition 
showed high expression levels of germ-line-specific genes, prob-
ably reflecting their high developmental potential. Interestingly, 
chicken homologues of the mammalian pluripotency transcription 
factors were not highly expressed in the 2i condition.

Poster Board Number: F-3042

DAX1 ASSOCIATES WITH ESRRB AND FUNCTIONS 
AS A REPRESSOR IN EMBRYONIC STEM CELLS
Uranishi, Kousuke, Akagi, Tadayuki, Sun, Chuanhai, Koide, Hiroshi, 
Yokota, Takashi
Department of Stem Cell Biology, Kanazawa University, Kanazawa, Japan

Pluripotency and self-renewal capacity are major characteristics of 
embryonic stem (ES) cells, which are regulated by Oct3/4-centered 
protein-interaction network. Nuclear hormone receptor Dax1 is one 
of the essential factors in the network. In this study, we identified 
an orphan nuclear receptor Esrrb as a Dax1-interacting protein. 
Expression of Esrrb was specific for undifferentiated ES cells and 
regulated by Oct3/4. Interaction between Dax1 and Esrrb was 
mediated through the 3rd LXXLL motif of Dax1 and the activation- 
and ligand-binding domains of Esrrb. Pull-down assay revealed 
that Dax1 selectively binds to either Esrrb or Oct3/4. Luciferase and 
biotin-labeled DNA pull-down assays clarified that Esrrb enhances 
promoter activity of the Dax1 gene and binds to an ERRE1 site of 
the promoter. Moreover, transcriptional activity of Esrrb was re-
pressed by Dax1. Expression of Dax1 was down-regulated followed 
by Oct3/4 repression; however, overexpression of Esrrb maintained 
expression of Dax1 even in the absence of Oct3/4. Knockdown of 
Esrrb induced repression of Dax1 expression. These data together 
with previous findings suggest that Dax1, whose expression is 
regulated by Oct3/4 and Esrrb, functions as a negative regulator of 
Esrrb and Oct3/4, and these molecules form a regulatory loop for 
controlling pluripotency and self-renewal capacity of ES cells.

Poster Board Number: F-3044

ESCC MIRNAS SUPPRESS THE RESTRICTION POINT 
IN EMBRYONIC STEM CELLS
Wang, Yangming1, Li, Yapu1, Melton, Collin A.2, Shenoy, Archana2, 
Blelloch, Robert2

1Peking University, Beijing, China, 2University of California, San Francisco, San 
Francisco, CA, USA

The restriction (R) point is a control point in the G1 phase of the cell 
cycle, before which a cell relies on mitogenic factors for cell cycle 
progression. Embryonic stem (ES) cells like cancer cells lack the R 
point and self-renew independently of mitogenic factors, despite 
that ES cells are non-transformed cells. The mechanisms underlying 
the suppression of the R point in ES cells is not well understood. 
To identify possible roles of microRNAs (miRNAs), we analyzed the 

cell cycle progression in Dgcr8 and Dicer knockout ES cells that lack 
canonical miRNAs, under serum starvation, contact inhibition, and 
DNA damage conditions. MiRNA-deficient cells were significantly 
accumulated in the G1 phase under serum starvation or contact 
inhibition treatments, but not under DNA damage conditions; al-
though significant increase of apoptosis was observed at all condi-
tions. Epidermal growth factor partially suppressed the G1 accumu-
lation phenotype. ESCC miRNAs that promote the G1-S transition 
and proliferation of ES cells under normal growth conditions also 
prevent the G1 arrest in miRNA-deficient cells under serum starva-
tion and contact inhibition conditions. Interestingly, these miRNAs 
are significantly upregulated in serum starvation conditions. Triple 
knockout of Rb1, Rbl1 and Rbl2, targets of ESCC miRNAs, complete-
ly blocked the G1 arrest, indicating that ESCC miRNAs suppress the 
R point by targeting the Rb pathway. Our data support that ESCC 
miRNAs play an important role in the suppression of the R point 
and facilitate the mitogenic factor-independent growth of ES cells. 
The similar mechanism is likely hijacked by cancer cells to bypass 
the R point control.

Embryonic Stem Cell Clinical Application
Poster Board Number: F-3045

RETINAL PIGMENT EPITHELIUM DERIVED FACTOR 
INHIBIT GROWTH OF HUMAN IPS CELLS AND 
MOUSE ES CELLS .
Kanemura, Hoshimi
The Basic Research Group for Regenerative Medicine, Foundation for 
Biomedical Research and Innovation, Kobe, Japan

One of the major safety concerns in pluripotent stem cell-derived 
cell therapy is a residual of undifferentiated cells, which resulted in 
causing teratoma or tumor after transplantation. However a safety 
issue of this sort shall be addressed case by case depending on 
the terminally differentiated cell types. Here we show that retinal 
pigment epithelium (RPE) derived factor dramatically inhibited 
the iPSCs growth. The iPSCs in co-culture with RPE caused mor-
phological changed, drastically reduced the expression levels of 
Oct3/4 and Nanog and eventually induced apoptotic cell death. To 
address this event in vivo, several doses of iPSCs were mixed with 
RPE in matrigel and inject into the immunosuppressant NOG mice 
subcutaneously. Injection of 1x10^3 iPSCs alone was enough to 
generate subcutaneous tumor, but the formation of tumor was 
significantly reduced if the same dose of iPSCs were injected with 
1x10^6 cells of primary or iPSC-derived RPE. These results indicate 
a safety issue of cell transplantation of iPSC-derived RPE can be 
discussed separately from other iPSC-derived cell transplantation 
therapies. Pigment epithelium derived factor (PEDF) was detected 
in the conditioned medium of both primary and iPSC-derived RPE. 
Some reports suggest that PEDF causes a profound inhibition of 
tumor growth in animal cancer models. Addition of recombinant 
PEDF inhibited the growth of mouse ES cells, whereas neutralizing 
PEDF antibody promoted the growth of these cells, confirming that 
the growth-inhibitory effect was PEDF specific. However iPSCs with 
recombinant PEDF in culture medium maintained an undifferenti-
ated state and caused no significant change of growth. Now we 
investigate whether PEDF is an indirect effect of the reduction of 
the iPSCs growth through a different pathway in the mouse ES cells.
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Poster Board Number: F-3046

EPIGENETIC STABILITY, ADAPTABILITY, AND 
REVERSIBILITY IN AN UNDIFFERENTIATED 
HUMAN EMBRYONIC CELL LINE
Tompkins, Joshua D ., Hall, Christine, Chang-yi Chen, Vincent, Wu, 
Xiwei, Hsu, David, Couture, Larry A., Riggs, Arthur D.
Biology, City of Hope National Medical Center, Duarte, CA, USA

The stability of human embryonic stem cells (hESC) is of critical 
importance for both experimental and clinical applications. In this 
work, we sought to assess adaptability and reversibility of DNA 
methylation in hESCs undergoing adaptive responses to shift-
ing culture environments. In consideration of the wide-ranging 
therapeutic value inherent to hESCs, we adapted cells to defined 
or defined and xeno-free alternatives to feeder-based cultures 
and monitored accompanying changes in DNA methylation and 
gene transcription. Our results indicate changes to DNA methyla-
tion to reflect culture environment, to influence gene expression, 
and although most DNA methylation changes are culture specific 
and reversible, some are retained as a “memory” of culture history. 
For these culture-induced methylation changes, we note a novel 
correlation: hypomethylation of regions 500-2000 bp upstream of 
promoters correlates with decreased expression, opposite to that 
commonly seen at proximal promoters. Lastly, the identification of 
several differential methylated regions at key G-protein signaling 
and developmental genes imply that even a single DNA meth-
ylation event can have profound influence on transcription and 
differentiation propensity.

Poster Board Number: F-3047

PARALLEL ASSESSMENT OF A GLOBIN LENTIVIRAL 
VECTOR AFTER TRANSDUCTION OF IPS AND 
SOMATIC HEMATOPOIETIC STEM CELLS FROM THE 
SAME TRANSPLANTED HUMAN β-THALASSEMIA 
PATIENT
Maouche-Chretien, Leila, Tubsuwan, Alisa, Abed, Soumeya
Institute of Emerging Diseases and Innovative Therapies (iMETI), INSERM U962, 
Fontenay aux Roses, France

Patients with -thalassemia major require lifelong transfusions 
regardless of the type of causative mutations (e.g., β0, βE/β0). The 
only available curative therapy is allogeneic hematopoietic trans-
plantation, although most patients do not have an HLA-matched, 
geno-identical donor, and those who do still risk engraftment fail-
ure and graft-versus-host disease. Hence, gene therapy by ex vivo 
transfer of a functional globin gene into the patient’s own somatic 
hematopoietic stem cells (HSCs) is an attractive novel therapeu-
tic modality. Lentiviral vectors have proven especially suited for 
this application. Hence, the first Phase I/II human clinical trial was 
initiated by our group, and the first treated βE/β0-thalassemia 
patient previously suffering from a severe clinical form has become 
transfusion independent for the past 3.5 years (Nature, 2010). How-
ever, potential oncogenic genotoxicity in some patients remains 
a concern due to the intrinsic quasi-random nature of lentiviral 
integration. This is why globin lentiviral transfer to human induced 
pluripotent stem cells (iPSCs) is an attractive alternative, because 
one can isolate sub-clones where the vector has integrated in 
relatively “safe” areas of the human genome or directly perform ge-
netic correction by homologous recombination/repair. However, a 
multitude of unknowns and hurdles remain before transplantation 
of iPSCs or their derivatives becomes a viable approach, and com-
paring HSCs derived from human iPSCs with their natural isogenic 
somatic counterparts had not been performed in the context of 

therapeutic gene delivery. Here, mesenchymal stem cells from a βE/
β0-thalassaemia patient who had been treated with gene therapy 
were reprogrammed into iPSCs by transduction of retroviruses 
carrying 4 transcription factors: Oct-4, Sox-2, Klf-4, and c-Myc. iPSC 
subclones were then transduced with the same batch of βA(T87Q)-
globin lentivector used in the clinical trial. We first examined the 
theoretical oncogenic risk of lentiviral globin vector integration 
after DNA pyrosequencing by determining the positions of integra-
tion sites relative to known genes, oncogenes, tumor suppressor 
genes, miRNA genes or ultraconserved regions. Approximatey 15% 
of integration sites were in relative “safe” areas. Because it is known 
that persistently high expression of fetal (γ) hemoglobin would be 
sufficient to treat thalassemia and sickle cell anemia, we quantified 
embryonic, fetal and adult globin gene expression in Thal-iPS-
derived erythroid cells in vitro and in vivo after transplantation 
into immunodeficient (NSG) mice to determine whether γ-globin 
expression is irreversibly “blocked” after passage through an iPSC 
state. Multi-lineage engraftment in immunocompromised mice, 
and embryonic-fetal together with partial fetal-adult globin class 
switching were observed. Surprisingly, common integration sites 
were identified across iPSC lines and cells retrieved from isogenic 
and non-isogenic gene therapy patients with β-thalassemia and 
adrenoleukodystrophy, respectively. Common integration sites 
observed in the absence of overt tumorigenesis thus result from 
non-random lentiviral integration rather than oncogenic in vivo 
selection. These findings bring the use of human iPSCs closer to 
practicality and further clarify both mechanics and interpretation of 
genome-wide lentivector integration.

Poster Board Number: F-3048

MICROENCAPSULATION OF HUMAN PANCREATIC 
PROGENITORS AS A PREVENTITIVE STRATEGY 
FOR FORMATION OF TERATOMAS FROM 
RESIDUAL PLUIRPOTENT CELLS
Tuch, Bernard E ., Vaithilingam, Vijayaganapathy, Bean, Penny, 
Evans, Margaret DM
Materials, Science & Engineering, CSIRO, Sydney, Australia

Microencapsulation of human pancreatic progenitor (hPP) cells 
in a biomaterial prior to their transplantation is a strategy be-
ing used to provide a treatment for diabetes. Protecting the cells 
with a molecular weight selective material may reduce the need 
for concurrent immunosuppressive therapy. Previously we have 
shown that encapsulation prevents the formation of teratomas 
when pluripotent stem cells are transplanted into immunodeficient 
mice (Transplantation 2006; 82: 1175). In that study, we maintained 
encapsulated human embryonic stem cells (hESC) for 4 weeks. In 
the current study, hPP derived from hESC were transplanted into 
NOD/SCID mice and monitored for up to 4 months. Cells were ei-
ther encapsulated in alginate and injected into peritoneal cavity or 
mixed with a blood clot and placed under the kidney capsule. We 
were interested to determine if encapsulation prevented teratoma 
formation from the unpurified PP that had differentiated from 
hESC. Pluripotent hESC were differentiated into PP using a modifi-
cation of the published technique of Kroon et al (Nat Biotech 2008; 
26: 443). On the final day of differentiation, >70% of cells stained 
positively for PDX-1 and >50% for SOX9. qPCR analysis showed an 
up-regulation of the genes for endocrine and precursor pancreas, 
PDX-1, SOX9, HNF6, NKX6.1, NGN3 and NKX2.2 during the culture 
period, peaking at the end of the differentiation process. Markers 
of pluripotent stem cells, Oct 4 and Nanog, were down-regulated 
during differentiation, the level of expression in PP being ≤ 1% of 
those in pluripotent cells. PP were either encapsulated in barium 
alginate (2.2%) and infused into the peritoneal cavity of 16 NOD/
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SCID mice (n=16), or mixed in a blood clot and grafted beneath the 
renal capsule (n=16). Mice were monitored regularly and eutha-
nized at 8, 12 and 16 weeks post transplantation, or when the mice 
lost >20% of their body weight. At post-mortem, the encapsulated 
cells were retrieved from the peritoneal cavity for analysis and 
the kidney grafts examined for teratoma formation using routine 
histology. Teratomas, which express ecto-, meso- and endoderm, 
were detected in 3 of the 16 mice that received renal grafts at 12-13 
weeks post transplantation. No teratomas formed in any mice that 
received encapsulated PP. Not unexpectedly for immunodeficient 
animals, thymomas developed in both the renal graft group (3/16) 
and encapsulated cell group (1/16). A control group of mice (n=4) 
was established in which hESC were grafted beneath the renal 
capsule. Teratomas formed in each of these mice (4/4), necessitat-
ing euthanasia at 4 - 7 weeks post-transplantation. Data showed 
that 1) residual pluripotent stem cells in PP population could cause 
teratoma formation when grafted under the kidney capsule (at a 
rate of at least 19%) and 2) encapsulating PP prior to transplanta-
tion prevented teratoma formation (0% rate).

Poster Board Number: F-3049

MANUFACTURING AND BANKING OF CLINICAL-
GRADE HUMAN EMBRYONIC STEM CELL LINES IN 
A GMP FACILITY
Takada, Kei1, Hirai, Masako1, Kawase, Eihachiro1, Hamao, Mari1, 
Kashigi, Fumi1, Suemori, Hirofumi2, Nakatsuji, Norio3, Takahashi, 
Tsuneo A.1
1Laboratory of Cell Processing, Stem Cell Research Center, Institute for Frontier 
Medical Sciences, Kyoto University, Kyoto, Japan, 2Laboratory of Embryonic 
Stem Cell Research, Stem Cell Research Center, Institute for Frontier Medical 
Sciences, Kyoto University, Kyoto, Japan, 3Institute for Integrated Cell-Material 
Sciences, Kyoto University, Kyoto, Japan

Five human embryonic stem cell (hESC) lines established in the 
Institute of Frontier Medical Sciences, Kyoto University, have been 
supplied to researchers in Japan complying with national regula-
tions. Manufacturing clinical-grade hESC lines and their bank-
ing requires various factors for the safety of recipients, such as 
development of xeno-free culture conditions with maintenance of 
cell characteristics, viral screening, documentation of cell process-
ing procedures, maintenance of GMP facility, etc. For production 
of clinical-grade hESC lines, a cell processing center was built in 
2006 in the Institute comprising a clean room for establishment 
and expansion of hESC lines, a room for an Isolator (Cell Process-
ing Isolator, Sanyo) in which cells can be processed and cultured 
in a completely closed system, a cell-storage room, a computer-
controlled observation room, a supply room, and a laboratory 
operating with GMP compliance. Validation of cell processing 
facility has been performed periodically to certify that the environ-
ment of cell production meets the requirements for clinical-grade 
hESC line production. Cleaning up procedures of existing hESC 
lines, i.e., continuous culture with xeno-free conditions (free from 
use of feeder-cells and animal serum) and defined culture medium 
have been studied to avoid risk of contamination with animal 
derived virus. Chromosomal and genetic stability, maintenance of 
undifferentiated status, pluripotency of the cells during cleaning up 
procedures have been tested. Human and animal viral tests have 
been performed to avoid the risk of contamination. The procedures 
employed follow ISCBI (International Stem Cell Banking Initiative) 
guidelines we participated in establishment and were published in: 
“Consensus guidance for banking and supply of human embryonic 
stem cell lines for research purposes” (Stem Cell Rev and Rep 5, 
301, 2009). It is concluded that most of the items described in the 

guidance document are applicable for production of clinical-grade 
hESC lines.

Poster Board Number: F-3050

NURR1 AND CA-RAF TRANSDUCED NPCS YIELD 
GRAFTS ENRICHED WITH DOPAMINERGIC 
NEURONS AFTER TRANSPLANTATION INTO RAT 
BRAINS .
Yi, Sanghoon, Rhee, Yong-Hee, He, Xibiao, Oh, SangMin, Lee, Sang-
Hun
Biochemistry & molecular biology,, Hanyang Univ, Seoul, Korea, Republic of

Nurr1 is an orphan nuclear receptor exressed in dopamine neurons 
of developing and adult midbrains. Engineering of Nurr1 in NPCs 
generates DA neurons with promoted cell survival and resistant 
to toxic stimuli. Intrastriatal transplantation of Nurr1-transduced 
NPCs generates DA cell survived and integrated into host brain. 
However, the enrichment of DA cells in the grafts generated by 
Nurr1-transduced NPCs was only transient but not sustained for 
long period of post-transplantation. We show herein that activation 
of Raf-ERK signaling in these donor cell by co-expression of con-
stitutive active(ca) Raf contribute to a faithful generation of large 
grafts fully enriched with DA cells after transplantation. The ca-Raf 
co-expression effect was achieved by multiple mechanisms such 
as Nurr1 mRNA expression by CREB activation, and cell survival and 
proliferation.

Embryonic Stem Cell Differentiation
Poster Board Number: F-3051

MESODERM COMPARTMENTALIZATION FOR 
DISTINCT ENDOTHELIAL CONTRIBUTION TO 
EMBRYONIC VASCULATURE
Kataoka, Hiroshi1, Hayashi, Misato2, Nishikawa, Shin-Ichi2

1JST PRESTO, Kawaguchi, Saitama, Japan, 2Stem Cell Biology, RIKEN CDB, Kobe, 
Japan

Endothelial cells are the fundamental cell type generated from me-
soderm to support embryonic development. However, how primi-
tive mesoderm is organized to build specific part of the embryonic 
vasculature at later developmental stage has not been well defined. 
Using Etv2/ER71 as a clue, a master regulator to create endothelial 
cells from mesoderm, we tried to probe the contribution of specific 
mesoderm subset to future embryonic vessels during develop-
ment. Since Etv2 is transiently expressed and presumably required 
only in the restricted timeframe of endothelial commitment from 
primitive mesoderm, ablating Etv2 in early specific mesoderm 
subset will provide an ideal way to evaluate the contribution of 
primitive mesoderm to vascular system. We found that mesoderm 
subset of specific region contributes to the corresponding part of 
the vasculature without little or no compensatory migration from 
other areas. For example, Etv2 ablation in extraembryonic and 
anterior mesoderm led to the loss of endothelial cells in yolk sac, 
rostral part of the embryo, and endoardium, saving caudal part of 
the embryo relatively intact. In particular, we sought to define the 
primitive mesoderm that contributes to hemogenic endothelial 
cells. Defining the origin of specific endothelial cells in early em-
bryos will help to get fundamental information to guide endothe-
lial cell generation from ES cells.
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DERIVATION OF HEMATOPOIETIC CELLS FROM 
PDGFR ALPHA POSITIVE MESODERM SUBSET
Guo, Ding, Kataoka, Hiroshi, Hayashi, Misato, Nishikawa, Shin-Ichi
Stem Cell Biology, RIKEN CDB, Kobe, Japan

Embryonic origin of hematopoietic stem cells is yet to be clearly 
defined. Recently, it has been reported that all hematopoietic cells 
are derived from Flk-1+ cells. Our previous work, however, sug-
gested that PDGF receptor alpha+ cells, that comprise the distinct 
mesoderm from Flk-1+ population, may also generate hematopoi-
etic cells in in vitro differentiated ES cells. To pursue this possibility 
in vivo, we have created mice that express Tamoxifen inducible 
Mer-Cre-Mer under control of the PDGF receptor alpha locus. lWe 
have found that PDGF receptor alpha+ cells pulse labeled in early 
mesoderm contribute to B lymphocytes and stem cell populations 
in fetal liver. This result demonstrated that PDGF receptor alpha+ 
mesoderm can give rise to hematopoietic cells that contribute 
to part of the definitive hematopoiesis. We also found that some 
endothelial cells were also generated from PDGF receptor alpha+ 
cells. These results indicate the plasticity of early mesoderm and 
raise the possibility that hematopoietic and endothelial cells may 
be induced from PDGF receptor alpha+ cells such as mesenchymal 
stem cells.

Poster Board Number: F-3053

EFFECT OF EARLY ENDODERM INDUCTION 
IN LATE PANCREATIC COMMITMENT DURING 
DIFFERENTIATION OF HUMAN EMBRYONIC STEM 
CELLS
Jaramillo, Maria1, Mathew, Shibin2, Banerjee, Ipsita1

1Bioengineering, Univeristy of Pittsburgh, Pittsburgh, PA, USA, 2Chemical 
Engineering, Univeristy of Pittsburgh, Pittsburgh, PA, USA

Pancreatic differentiation of mouse and human embryonic stem 
cells has received considerable attention over the last decade. 
While there has been some success in deriving insulin positive cells 
from embryonic stem cells, typically the differentiated cells are lim-
ited in yield and functionality. Most of the successful differentiation 
protocols involve a step-wise directed differentiation strategy start-
ing with definitive endoderm (DE) induction; followed by pancreat-
ic progenitor induction and finally islet maturation. While extensive 
studies have established multiple pathways of endoderm induc-
tion, the effect of these pathways on late stage pancreatic matura-
tion remains elusive. The aim of this study is to develop a thorough 
understanding of the effect of pathway of early endoderm induc-
tion on late stage pancreatic maturation. The human embryonic 
stem cells were differentiated to mature insulin producing cells 
following a directed differentiation approach. The first stage of de-
finitive endoderm was induced following four alternative pathways, 
based on literature reports. Namely, we used Activin A in combi-
nation with one of the following molecules and growth factors: 
Fgf2, Bmp4, Wnt3a or PI3K Inhibitor. DE derivatives obtained from 
these four pathways were subjected to same maturation protocol: 
pancreatic progenitor induction using sonic hedgehog inhibition 
and retinoid signaling; islet maturation through notch inhibition. 
The differentiation potential of each of the endoderm derivatives 
were compared at different stages of differentiation. Our results 
clearly indicate that late stage pancreatic maturation is distinctly 
governed by the initial pathway of endoderm commitment. Also 
it reveals that analysis of endoderm is not a good indicator of 
subsequent pancreatic maturation. From the results obtained from 
6 independent studies, we found that DE induction by treatment 

with PI3KI resulted in the strongest upregulation of DE markers 
Sox17, Foxa2 and Cxcr4; however upon maturation it resulted in 
a moderate 800-fold upregulation of insulin. Conversely Wnt3a 
and Fgf2 resulted in moderate expression of DE markers, but upon 
maturation showed between 10000 and 20000 fold upregulation of 
insulin. Consistent with PCR analysis, Wnt3a led to highest yield of 
C-peptide expressing cells with around 25% positive cells. Interest-
ingly, while the Bmp4 induced DE cells resulted in only about 2-fold 
increase in insulin expression, they showed the highest upregula-
tion of glucagon: around 4000 times higher than undifferentiated 
cells, leading to the conclusion that inducing DE with Bmp4 leads 
to more alpha cells than beta cells. We conclude that using Activin 
A in combination with Wnt3a at the definitive endoderm stage is 
the most effective strategy for beta cell maturation, while BMP4 
induced endoderm results in higher potential for alpha cell matura-
tion. Furthermore, we performed a detailed principal component 
and correlation analysis, which reveals a low correlation between 
endoderm specification and pancreatic maturation with the tested 
markers. Known pancreatic progenitor markers, however, were 
found to correlate strongly with islet maturation.
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Diabetes and its complications affect 25.8 million people in the US 
and is a growing healthcare problem worldwide. While transplanta-
tion of pancreatic islets offer potential therapy, it is restricted by 
scarcity of donor islets. Effective use of hESC could overcome this 
limitation, however current approaches to differentiating hESCs 
to mature islets have been restricted in yield and functionality of 
the differentiated phenotype. In our work we propose to mimic 
in-vivo development during maturation of hESC derived pan-
creatic progenitor cells. Over past years developmental studies 
have established the critical involvement of endothelial cells in 
maturation and functionality of pancreatic islets, which is not 
surprising given the islet’s dense vasculature. We have developed a 
multi-stage protocol for directed differentiation of hESCs involving 
definitive endoderm induction, followed by pancreatic progenitor 
specification and final maturation into insulin producing cells. For 
the last step, we propose to co-culture the hESC-derived pancreatic 
progenitor cells with endothelial cells in accordance with develop-
mental studies. We used two different cell types in our studies: Rat 
Heart Microvascular Endothelial Cells (RHMVEC) and Human Um-
bilical Vein Endothelial Cells (HUVEC). As a control experiment we 
co-cultured the pancreatic progenitor cells with NIH3T3 fibroblast 
to verify sensitivity to cell types. All direct contact co-cultures were 
FACS sorted and analyzed for gene and protein expression levels. 
Two different non-contact co-culture configurations were also 
investigated: transwell co-culture and endothelial cell conditioned 
media. Results were evaluated with respect to conventional matu-
ration using notch inhibition by DAPT. We evaluated each stage of 
differentiation using qRT-PCR, immunostaining and flow cytometry. 
Our protocol resulted in 89% Foxa2 posivite endoderm and high, 
uniform nuclear staining for Pdx-1 at pancreatic progenitor stage. 
Maturation with DAPT resulted in 50 fold upregulation of insulin 
with 8% commitment, while parallel RHMVEC co-culture resulted 
in 400 (+- 100) fold upregulation of insulin with 34% commitment. 
HUVEC co-culture resulted in an even higher insulin expression, 20 
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folds higher than RHMVEC. Control cultures with fibroblast did not 
show appreciable insulin upregulation, indicating the effect to be 
specific to endothelial cells. Alternative co-culture configurations 
also show promising results, with trnaswell dominating over con-
ditioned media, but still lower than direct contact configuration. 
Comparison of C-peptide secretion shows 3 times higher levels 
compared to DAPT treatment. Our results establish an alternate 
strategy for hESC maturation into islet cell types. Current investiga-
tion is underway to elucidate the mechanism of endothelial cell 
mediated maturation.
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MECHANICAL FORCE AND SCLERAXIS 
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Ouyang, Hong-Wei, Chen, Xiao, Yin, Zi
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Derivation of tenocytes from human embryonic stem cells (hESCs) 
represents a promising approach to functional repair of tendon 
injuries. However, strategies that specifically drive differentiation 
of hESCs into tenocyte for tendon regeneration have yet to be 
defined. Here, we report that overexpression of the tendon-specific 
transcription factor scleraxis (SCX) combined with mechanical 
stress synergistically promoted commitment of hESC-derived 
mesenchymal stem cells (hESC-MSCs) to tenocyte. While mechani-
cal stimulus alone increased tenocyte gene expression, it concomi-
tantly activated osteogenesis mediated by BMP signaling pathway. 
However, overexpression of SCX antagonized BMP signaling 
cascade and, together with mechanical stimulus, synergistically 
augmented teno-lineage differentiation by selectively inhibiting 
osteo-lineage differentiation program in vitro and in vivo. Our study 
not only demonstrated a novel strategy of combing genetic and 
physical methods for directing hESC differentiation to tenocyte 
for functional tendon regeneration, but also offers insights into 
developing novel therapeutic approach to prevent pathological 
ossification of injured tendons for regeneration.
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While stroke is a leading disease of death and disability, caused 
by obstruction or rupture of cerebral vascular vessels, only a few 
treatment options exist despite intensive research. Thus, a new 
treatment strategy capable of restoring stroke damage needs to be 
developed. Here, we have investigated the potential for human em-
bryonic stem cells(hESC) derived PSA-NCAM+ neural precursor cell 
(NPC) transplantation to repair the ischemic brain. We were able to 
isolate an expandable and homogenous population of NPCs from 
hESCs that were fully neuralized and uniformly expressed molecu-
lar features of NSCs. Rats were subjected to middle cerebral artery 
occlusion (MCAo) surgery and allowed to recover for 48hrs before 
intrastriatal infusion of ~1 x 106 PSA-NCAM+ NPCs. Behavioral tests, 
measurements of brain infarction, and immunohistochemical stain-

ing were conducted to quantify neurologic recovery. To increase 
the objectivity of behavioral test, we adapted quantifiable test 
results as modified neurological severity score (mNSS). We found 
that the infarct area as well as mNSS were decreased in PSA-NCAM+ 
NPC transplanted MCAo brains. The motor and reflex performance 
of MCAo rats were improved from the 3 days after cell infusion upto 
1month. Our results suggest that striatal transplantation of ESC-
derived PSA-NCAM+ NPCs appears to restore ischemic brains with 
MCAo via cell replacement as well as inhibition of inflammation. 
Thus, hESC-derived NPCs may offer a renewable and homogenous 
source of neural cells that will be valuable for basic and translation-
al researches. This study was supported by grant SC-1110 , SC-2130 
and MEST(2010-0020353) from the Stem Cell Research Center of the 
21st Century Frontier Research Program, the Ministry of Education, 
Science, and Technology of the Republic of Korea
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Introduction: Human embryonic stem cells (hESCs) have the capac-
ity to differentiate into cells of all three germ layers. Recently, hESCs 
also can be differentiated into spermatogonial stem cells (SSCs) 
and male haploid germ cells. However, differentiation efficiency 
of hESCs into those cell types was very low and it seems to be 
due to the low early specification rate of hESCs into SSCs. Before 
the further differentiation into haploid male germ cells, sufficient 
numbers of SSCs should be prepared. Hence, the purpose of this 
study was to develop a differentiation condition for enriching 
of SSCs from hESCs and haploid germ cells. Methods: Embryoid 
bodies (EBs) were derived from hESCs (CHA-hES4 and H1) in EB 
medium for 2-3 days of culturing. EBs were cultured for another 
2-8days in EB medium with/-out 100ng/ml BMP-4 and 0.1μM RA 
in order to specify into male germ-lineage cells. Then, those cells 
were cultured in SSC-proliferation medium (Stem-Pro34 medium 
contained bFGF, GDNF and LIF) for 7days. For differentiation into 
haploid germ cell, we isolated SSCs-like cells by MACS using GFR 
a-1, and the GFR a-1-positive cells were encapsulated with sodium 
alginate and cultured for 4 days in the differentiation medium 
(testosterone-based media). After these steps, cultured cells were 
assessed for SSCs or haploid germ cell-specific markers (integrin α1, 
integrin β6, VASA, GFR α-1, C-Kit, TH2B and IAP) by using RT-PCR, 
immunocytochemistry and FACS. Also, microarray was employed 
to compare gene expression profiles of SSCs from hESCs and SSCs 
from testis. Results: The specification-rate of male germ-lineage 
cells (VASA+) was increased in both CHA-hES4 and H1 lines treated 
with BMP-4 and RA. Co-treated EB cells with BMP-4 and RA have 
shown a higher rate of VASA+ than those of non- treated groups 
(24.5%±3.23 and 23.0%±3.49 vs 7.0%±1.29 and 5.6%±1.44, p<0.05). 
The ratio of SSC-specific marker-positive cells in both CHA-hES4 
and H1 lines was increased in SSCs-proliferation medium. In the 
presence of 3 growth factors, population of GFR a-1+ cells were 
significantly expanded compared to control without the growth 
factors (21.97% and 23.56% vs 8.42% and 12.66%, p<0.05). In the 
microarray data, SSCs from hESCs showed similar characters of SSC 
associated genes profiles to SSCs obtained from human testis than 
undifferentiated hESCs. Of these 140 genes (selected markers from 
published data), 22 genes were similarly expressed in the three 
groups (hESCs, SSC from hESCs and SSC from testis). However, 
112 genes were only present in SSCs from hESCs and SSCs from 
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testis. Finally, increased SSCs were sorted with GFR a-1 and further 
differentiated by encapsulation in calcium alginate. The expression 
of spermatocyte or haploid germ cell markers was significantly in-
creased in the cultured cells with differentiation medium compare 
to control without testosterone and calcium alginate Conclusion: 
Our culture system for specification, expansion and differentiation 
was an effective system for production of germ lineage cells from 
hESCs. Moreover, improvement of this system would provide more 
information for understanding of germ cell biology and application 
of hESCs.
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Human embryonic stem cells (hESC) are emerging as an attractive 
alternative source for cell replacement therapy since they can be 
expanded in culture indefinitely and differentiated to any cell types 
in the body. Various types of biomaterials have also been used in 
stem cell cultures to provide a microenvironment mimicking the 
stem cell niche1-3. The latter is important for promoting cell-to-
cell interaction, cell proliferation, and differentiation into specific 
lineages as well as tissue organization by providing a three-dimen-
sional (3D) environment4 such as encapsulation. The principle of 
cell encapsulation involves entrapment of living cells within the 
confines of semi-permeable membranes in 3D cultures2. These 
membranes allow for the exchange of nutrients, oxygen and stimuli 
across the membranes, whereas antibodies and immune cells from 
the host that are larger than the capsule pore size are excluded5. 
Here, we present an approach to culture and differentiate hESC DA 
neurons in a 3D microenvironment using alginate microcapsules. 
We have modified the culture conditions2 to enhance the viability 
of encapsulated hESC. We have previously shown that the addition 
of p160-Rho-associated coiled-coil kinase (ROCK) inhibitor, Y-27632 
and human fetal fibroblast-conditioned serum replacement 
medium (hFF-CM) to the 3D platform significantly enhanced the 
viability of encapsulated hESC in which the cells expressed defini-
tive endoderm marker genes1. We have now used this 3D platform 
for the propagation of hESC and efficient differentiation to DA 
neurons. Protein and gene expression analyses after the final stage 
of DA neuronal differentiation showed an increased expression 
of tyrosine hydroxylase (TH), a marker for DA neurons, >100 folds 
after 2 weeks. We hypothesized that our 3D platform using alginate 
microcapsules may be useful to study the proliferation and directed 
differentiation of hESC to various lineages. This 3D system also al-
lows the separation of feeder cells from hESC during the process of 
differentiation and also has potential for immune-isolation during 
transplantation in the future.
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Myofibrillar myopathies are genetically heterogeneous protein 
aggregation diseases. The underlying mechanism(s) and effective 
therapies related to these age-related onset and manifestations 
remain poorly defined. Mutations in αB-crystallin cause autosomal-
dominant inheritable cataract and myofibrillar myopathy. Recently, 
a female infant was reported with profound muscle stiffness and 
electromyography characterized by spontaneous electrical activity 
and pseudomyotonic discharges. Muscle biopsy suggested a myo-
fibrillar myopathy and genetic testing revealed homozygosity for 
the c.343delT CryAB. To further understand the molecular mecha-
nisms of recessive inherited form of myofibrillar myopathy, the skin 
fibroblasts from 343delT CryAB patient and healthy control subject 
were obtained for generation of iPSC. Several clones generated af-
ter four-factor reprogramming (OCT4, SOX2, KLF4, and C-MYC) are 
morphologically indistinguishable from human ESCs. These iPSCs 
have normal karyotypes, express cell surface markers, express plu-
ripotent genes, and also maintain the developmental potential to 
differentiate into all three germ layers. We have begun to character-
ize iPSCs after differentiation into muscle cells and cardiomyocytes. 
The structure and function of iPS derived-skeletal muscle cells will 
be reported. In Preliminary studies, the over-expression of 343delT 
CryAB in H9C2 and rat neonatal cardiomyocyte showed protein 
aggregation, and also the 343delT CryAB protein levels exist in 
detergent insoluble fractions compared with WT control. These 
results suggested that this mutation might cause cardiomyopa-
thy. The protein aggregation studies, cell size measurement, and 
hypertropic gene expressions will be investigated in enriched iPS 
derived-cardiomyocyte. In summary, our studies are the first report 
whether modeling of a protein- aggregation induced myofibrillar 
disease using human iPSC technology is sufficient to recapitulate 
certain molecular and biochemical properties found in humans.
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The neural crest (NC) is a transient, multipotent, migratory cell 
population unique to vertebrates that gives rise to a diverse cell 
lineage. Much of our knowledge on NC development comes from 
studies of organisms such as chicken and zebrafish as human NC 
is difficult to obtain because of its transient nature and the limited 
availability of human fetal cells. Here we examined the process of 
NC induction from human pluripotent stem cells including embry-
onic stem cells (hESCs) and induced pluripotent stem cells (iPSCs). 



ISSCR 10th Annual Meeting www.isscr.org/2012

206

Detailed Program and Abstracts — Friday, June 15
We showed that NC cells could be efficiently induced from hESCs 
by a combination of growth factors in medium conditioned on 
stromal cells, and that NC stem cells (NCSCs) could be purified by 
p75 using FACS. FACS isolated NCSCs could be propagated in vitro 
5 passages and cryopreserved while maintaining the NCSC identity 
characterized by the expression of a panel of NC markers such as 
p75, Sox9, Sox10, CD44 and HNK1. In vitro expanded NCSCs were 
able to differentiate into neurons and glia (Schwann cells) of the pe-
ripheral nervous system (PNS) as well as mesenchymal derivatives. 
hESC-derived NCSCs appeared to behave similar to endogenous 
embryonic NC cells when injected in chicken embryos. Using a 
defined medium we were able to generate and propagate a nearly 
pure population of Schwann cells that uniformly expressed GFAP, 
S100 and p75. Schwann cells generated by our protocol myelinated 
rat dorsal root ganglia neurons in vitro. To our knowledge this is the 
first report on myelination by hESC- or iPSC-derived Schwann cells.
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Embryonic stem (ES) cells possess a characteristic high rate of 
proliferation and a short G1 phase; they have an unlimited ability to 
replicate as well as the potential to differentiate into most cell types 
in an organism, including hepatic lineage. The high proliferation 
rate is considered essential for the maintenance of ES cell identity. 
Recent studies showed that mouse ES cells are in a high-flux meta-
bolic state, showing a high dependence on threonine catabolism, 
in particular (Wang et al., 2009). Marked differences in the dif-
ferentiation propensity exist among human ES (hES) cell lines and 
form an obstacle for the directed differentiation of hES/iPS cells in 
vitro. Here, we identified a specific dependence of the pluripotent 
human ES/iPS cells on a particular amino acid for their growth. In 
undifferentiated ES/iPS cells, a high expression level of enzymes 
participating in the particular amino acid cycle is observed, 
which rapidly decreased during differentiation into the definitive 
endoderm. We have established a differentiation procedure for 
human ES/iPS cells to differentiate into the definitive endoderm 
derivatives of the pancreas and liver (Shiraki et al., 2008, 2011). To 
establish a more endoderm selective differentiation method, we 
focused on the differences of amino acid metabolisms between 
the undifferentiated and differentiated definitive endoderm cells. 
When cultured in media deprived of the particular amino acid, 
undifferentiated human ES/iPS cells rapidly ceased to proliferate 
and apoptosis occurred, which resulted in an increased proportion 
of Sox17-positive definitive endoderm cells. Further differentiation 
into hepatic lineages was potentiated, to yield a 2-fold increase in 
Albumin secretion and 5-fold increase in Cyp3A4 activity. Moreover, 
the elimination of undifferentiated cells using the particular amino 
acid deprived media was applicable to several different human ES/
iPS cell lines. In this study, a novel human ES/iPS cell differentiation 
system, based on the difference of a specific amino acid metabo-
lism between undifferentiated cells and differentiated cells, is 
established. By using the media deprived of a particular amino acid, 
undifferentiated cells can be specifically eliminated during endo-
derm differentiation. This method is useful for directing human ES/
iPS cell lines that are resistant to differentiation to achieve a higher 
differentiation efficiency.
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DNA methylation is a critical epigenetic modification that has im-
portant roles in development, cellular differentiation, genome reg-
ulation, and disease. Pluripotent stem cells possess a unique DNA 
methylation profile that is distinct from the profiles of all somatic 
cell types, and it is likely that the differences between the DNA 
methylation patterns of pluripotent and somatic cells contribute to 
the maintenance of the pluripotent state and/or commitment to 
differentiation. In humans, DNA methylation is placed by three DNA 
methyltransferases (DNMTs): The de novo DNA methyltransferases, 
DNMT3A and DNMT3B, have the ability to methylate previously 
unmethylated sequences, whereas the maintenance DNA meth-
yltransferase, DNMT1, catalyzes methylation of the unmethylated 
cytosine in hemimethylated CpG dinucleotides, thus preserving 
the pattern of CpG methylation during cycles of DNA replication. 
DNMT3L (DNMT3-like) lacks enzymatic activity, but is known to be 
physically associated with DNMT3A and DNMT3B and increases 
their enzymatic activities and modulates their target sequence 
preferences. Our previous studies comparing human embryonic 
stem cells (hESCs), their differentiated derivatives, and differenti-
ated primary cells have shown that the level of DNA methylation 
is inversely correlated with differentiation status. The highest level 
of methylation was found in the undifferentiated hESCs while the 
lowest was seen in the fully differentiated fibroblasts. A significant 
percentage of the DNA methylation in hESCs was observed to be at 
CpA dinucleotides, rather than canonical CpG dinucleotides. Using 
human pluripotent stem cells in which we have stably knocked-
down DNMT3A and DNMT3B, we have assessed the contributions 
of DNMT3A and DNMT3B on the regulation of both CpG and 
non-CpG methylation in human pluripotent stem cells and their 
differentiated derivatives, and determined that DNMT3B is respon-
sible for the bulk of non-CpG methylation, but also plays a role in 
normal CpG methylation. We have also used these cells to explore 
the roles of these enzymes in differentiation. By deciphering how 
epigenetic modifications are established, maintained, and modified 
in the pluripotent state and during differentiation, and how they 
are influenced by the cells’ environment, may enable us to more ef-
fectively direct cellular differentiation and produce homogeneous 
cell populations of desired phenotypes that can be used as in vitro 
models for development and disease, as well as for drug develop-
ment and cell therapy.
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hESC-derived definitive endoderm (DE) tissues such as liver and 
intestine are of great interest in regenerative medicine however, 
the transcriptional regulatory networks that orchestrate DE dif-
ferentiation are poorly understood. We have previously shown that 
forced expression of SOX17 in hESCs specifies a distinct anterior DE 
progenitor population, providing an in vitro model to elucidate the 
regulatory networks driving DE specification and differentiation. In 
vivo, Sox17 expression is high at the onset of DE specification how-
ever, as the embryo undergoes morphological changes resulting 
in DE differentiation into the primitive gut tube, Sox17 expression 
shifts from the foregut to the mid- and hindgut regions. As devel-
opment proceeds, the primitive gut tube is divided into organ do-
mains marked by organ-specific transcription factor expression. The 
nuclear receptor transcription factor HNF4α is expressed in the liver, 
pancreas, stomach and intestine throughout organogenesis and is 
important for differentiation and maturation of these DE-derived 
cell types. In fibroblasts, HNF4α over-expression induces intestinal 
gene expression. The aim of this work is to combine SOX17 and 
HNF4α over-expression in hESCs to investigate the molecular regu-
lation of DE cell fate restriction. A dual-inducible over-expression 
system was created using a PiggyBac transposon containing the 
tetO2 tetracycline/doxycycline inducible promoter and an ERT2 fu-
sion protein to over-express HNF4α and SOX17, respectively. SOX17 
alone, HNF4α alone or SOX17 and HNF4α together were induced 
for 2, 3 or 4 days. Gene and protein expression profiling of SOX17-
hESCs reveals an induction of mesendoderm markers including 
CXCR4, DLX5, MIXL1 and FLK1, and maintenance of the pluripo-
tency and anterior primitive gut tube marker SOX2, consistent with 
anterior DE identity in vivo. Interestingly, SOX17-hESCs maintain 
expression of pluripotency factors OCT4 and NANOG. In contrast, 
HNF4α-hESCs and HNF4α-SOX17-hESCs induce the HNF4α intes-
tinal target CDX2 as well as PDX1 and HNF6, consistent with pos-
terior gut identity in vivo. HNF4α-hESCs and HNF4α-SOX17-hESCs 
shut down SOX2, OCT4 and NANOG expression by day 4. SOX17 
and HNF4α alone or in combination do not express extraembryonic 
endoderm genes SOX7, LAMB1 and AFP. Stable DE generated by 
forced expression of SOX17 for 6 days subsequently acquires pos-
terior gut identity following forced HNF4α expression for 4 days. To 
determine whether HNF4α can alter anterior gut tube fate, HNF4α 
transgene levels were modulated during hepatocyte differentia-
tion. HNF4α was induced at three stages of hepatocyte differentia-
tion, DE specification, hepatic specification and hepatic maturation. 
Induction of HNF4α following DE specification results in inefficient 
hepatic differentiation and induction of the HNF4α intestinal 
target CDX2. HNF4α induction following hepatic specification or 
maturation enhances hepatic differentiation, demonstrated by a 
significant increase in ALB, CYP1A2 and CYP3A7, decreased AFP 
expression. HNF4α intestinal target genes are not induced. These 
experiments demonstrate that the temporal regulation of SOX17 
and HNF4α during hESC differentiation can alter anterior-posterior 

DE fate. Future experiments will focus on elucidating transcriptional 
regulatory interactions during anterior-posterior DE specification.

Poster Board Number: F-3066

DIFFERENTIATION OF HUMAN EMBRYONIC STEM 
CELLS IN A FOUR-COMPARTMENT HOLLOW-
FIBRE BIOREACTOR PROMOTES HEPATOCYTE 
DIFFERENTIATION AND MATURATION
Synnergren, Jane1, Sivertsson, Louise2, Jensen, Janne3, Björquist, 
Petter3, Ingelman-Sundberg, Magnus2

1Cellectis Stem Cells, Cellartis AB / Univ of Skövde, Skövde, Sweden, 2Department 
of Physiology and Pharmacology, Stockholm, Sweden, 3Cellectis Stem Cells, 
Cellartis AB, Göteborg, Sweden

There is a huge need for an unlimited supply of human hepato-
cytes, for use in drug discovery and toxicity studies. Today human 
primary hepatocytes (hPH) and animal models are used, but these 
model systems are marred by several disadvantages. The avail-
ability of good hPH is much restricted and experiments in fresh 
hPH can not be reproduced. Animal experiments are costly, have 
low throughput, and have limited human relevance. An in vitro 
model system, based on human stem cells, provides a stable and 
unlimited supply of human hepatocytes where the experiments 
can be reproduced in the long run using the same source. Human 
embryonic stem cells (hESC) are a very intriguing, pluripotent cell 
type with the capability of self-renewal. In recent years, much effort 
has been made to direct hESC towards the hepatic lineage with 
encouraging results. However, the aim of generating cells that are 
fully functional, comparable to human primary hepatocytes, have 
not yet been met, and hESC-derived hepatocytes have demonstrat-
ed reduced hepatic functionality. Therefore, further improvement 
of the differentiation process is needed and likely requires more 
sophisticated culturing systems. A three-dimensional (3D) arrange-
ment of cells is the basis for hepatocyte polarity and functionality, 
while hPH placed in two-dimensional (2D) cultures, rapidly loose 
much of their hepatic functionality and are thus not useful for 
studies of e.g. drug metabolism and toxicity. The present study 
investigates if hepatic differentiation of hESC can be improved by 
using a 3D bioreactor culture system that better mimics the in vivo 
situation. While the 2D culturing system offers static conditions 
with discontinuous medium and gas exchange only via diffusion, 
the bioreactor technology offers a dynamic perfusion culture. A 
special four-compartment hollow-fibre bioreactor has been used 
that mimic the blood flow in the liver by decentralized nutrient and 
gas supply to the cells with low gradients. Parallel differentiation 
experiments were performed in both 2D and 3D culturing systems, 
and cells were sampled at four time points (d0, d7, d12, and d26). 
Typical hepatocyte markers were evaluated using qRT-PCR and im-
munohistochemistry. Moreover, whole genome gene arrays were 
applied to examine the global expression profile across the two 
differentiation regimes. Interestingly, our results show significant 
differences in gene expression patterns between the two systems. 
Using a combined criteria of t-test with p-value<0.05 and fold 
change<2 we identified 102 up-regulated and 63 down-regulated 
genes when the hepatocyte differentiation was performed in the 
3D bioreactor, compared to the 2D system. We also screened for 
pathways that were affected by the bioreactor differentiation sys-
tem and identified 10 KEGG-pathways that where significantly up-
regulated. Interestingly, these pathways are highly related to liver 
functions, supporting the hypothesis that this 3D culturing system 
promotes hepatic differentiation. Moreover, in total 19 KEGG 
pathways were down-regulated during 3D differentiation. Notably, 
many of these repressed pathways are associated with apoptosis 
and cell proliferation, indicating that the 3D differentiation may 
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stimulate maturation processes in the cells. Taken together, our re-
sults suggest that hepatic differentiation of hESC is improved when 
using this 3D bioreactor technology.

Poster Board Number: F-3067

BIFUNCTIONAL MIR-181A/A*, AND THE NEURAL-
ASSOCIATED MIR-125B AND MIR-124 IMPACT ON 
SUBSPECIFICATION OF HUMAN NEURAL STEM 
CELL-DERIVED NEURONS
Muertz, Laura, Borghese, Lodovica, Roese-Koerner, Beate K., 
Brüstle, Oliver
Institute of Reconstructive Neurobiology, University of Bonn, Bonn, Germany

During neural development, miRNAs control various aspects of 
neurogenesis ranging from neural stem cell self-renewal to dif-
ferentiation into functional neurons. However, despite the high 
numbers of miRNAs expressed in the central nervous system, their 
roles in the development of specific neuronal subtypes remain 
largely unknown. Here, we made use of our recently established 
human embryonic stem cell-derived neuroepithelial-like stem cells 
(lt-NES) to identify novel miRNAs associated with human neuron 
differentiation and fate specification. By gain- and loss-of-function 
analyses we show that miR-181a/a* and the known brain-enriched 
miR-124 and miR-125b are required for the differentiation of lt-NES 
cells into neurons. Lt-NES cells differentiate mainly into GABAergic 
interneurons, but can also be instructed to generate dopaminergic 
and serotonergic phenotypes. We therefore assessed the impact of 
these miRNAs on neuronal fate specification. Our data demonstrate 
that miR-181a and miR-125b promote, while miR-181a* and miR-
124 inhibit the generation of dopaminergic neurons in differentiat-
ing lt-NES cell cultures. These data depict bifunctional miR-181a/a* 
as well as miR-124 and miR-125b as novel regulators of human neu-
ral stem cell differentiation and as biomedical tools for modulating 
subspecification of stem cell-derived neurons.

Poster Board Number: F-3068

DIRECTING THE DIFFERENTIATION OF HUMAN ES 
CELLS TOWARDS A RENAL FATE .
Takasato, Minoru1, Becroft, Melissa1, Er, Pei1, Turner, Victoria2, 
Stanley, Edouard G.3, Elefanty, Andrew G.3, Little, Melissa H.1
1Institute for Molecular Bioscience, The University of Queensland, Brisbane, 
Australia, 2Australian Institute for Bioengineering and Nanotechnology, The 
University of Queensland, Brisbane, Australia, 3Monash Immunology and Stem 
Cell Laboratories, Monash University, Melbourne, Australia

The goal of our project is to direct differentiation of pluripotent 
human ES cells to a renal progenitor state. During embryogenesis, 
the inner cell mass develops into kidney progenitors via two key 
intermediate stages, mesendoderm and intermediate mesoderm. It 
has previously been shown that mesendoderm differentiation can 
be induced via the addition of BMP4 and ActivinA with the relative 
ratios of these factors determining the end of the primitive streak 
being induced (Tam PP, 2007). To find the optimum ratio of BMP4/
Activin A for mesoderm induction, human ES cells were cultured 
with different combinations of BMP4/Activin A, including 30/0, 
30/10, 20/100 and 5/200 (ng/mL). We have previously generated 
a MIXL1GFP/wt Hes3 cell line (Davis et al, 2008) to detect GFP as 
a readout of mesendoderm differentiation. In all three combina-
tions of 30/10, 20/100 and 5/200, >80% of cells expressed GFP as 
assessed by FACS, indicating mesendoderm induction. However, 
by qPCR analysis, highest expression of T (Brachury), a mesoderm 
marker, was detected in the combination of 30/10, whereas highest 
expression of SOX17, an endoderm marker, was detected in the 
5/200. In addition, formation of embryoid bodies followed by spon-

taneous differentiation for a further 10 days resulted in the induc-
tion of the trunk mesoderm marker, OSR1, only after 30/10 BMP4/
Activin A. These results indicate that high BMP4 and low Activin A 
bias towards induction of posterior primitive streak, contributing 
to mesoderm formation, while low BMP4 and high Activin A induce 
anterior primitive streak, contributing to endoderm. Next, we 
directed the differentiation from posterior primitive streak to inter-
mediate mesoderm using several defined growth factors known to 
be involved in intermediate mesoderm and metanephric mesen-
chyme development in vivo. Without these growth factors, the cells 
differentiated to only OSR1 positive trunk mesoderm. However, 
with the growth factors, the induced cells expressed other inter-
mediate markers, PAX2 and LHX1 as well as OSR1. Furthermore, by 
IF analysis, OSR1 and LHX1 were detected in the same cells that 
expressed PAX2, indicating OSR1, PAX2 and LHX1 triple positive 
intermediate mesoderm cells were induced. Finally, as we are 
seeking to improve the specificity of this differentiation, we have 
generated a new double fluorescent reporter line (CRYMCerulean/
wt; MIXL1GFP/wt line). In this cell line, the cyan fluorescent protein 
Cerulean is knocked into the nephron progenitor marker CRYM 
gene locus so that the cells will turn blue if differentiating into the 
nephron progenitor stage. Using stepwise differentiation, starting 
from BMP4/Activin A for mesendoderm induction followed by the 
defined factors for intermediate mesoderm then nephron progeni-
tor inductions, we observed Cerulean positive cells by day 10 of 
differentiation. At this time, cells immunopositive for the nephron 
progenitor protein SIX2 were also detected. Hence, the use of this 
double targeted cell line will make it feasible to enrich for nephron 
progenitors using FACS as well as facilitating the optimization of 
differentiation culture conditions using either known growth factor 
combinations or by screening chemical compound libraries.

Poster Board Number: F-3069

FUNCTIONAL NEURONAL CELLS GENERATED BY 
HUMAN PARTHENOGENETIC STEM CELLS
Ahmad, Ruhel1, Wolber, Wanja2, Eckardt, Sigrid3, Koch, Philipp4, 
Schmitt, Jessica1, Semechkin, Ruslan5, Geis, Christian6, Brüstle, 
Oliver4, McLaughlin, John K.3, Sirén, Anna-Leena2, Müller, Albrecht 
M .1

1MSZ in the Center for Experimental Molecular Medicine (ZEMM), University 
of Würzburg, Würzburg, Germany, 2Department of Neurosurgery, University 
of Würzburg, Würzburg, Germany, 3The Research Institute at Nationwide 
Children’s Hospital, Center for Molecular and Human Genetics, Columbus, OH, 
USA, 4Institute of Reconstructive Neurobiology, Life and Brain Center, University 
of Bonn and Hertie Foundation, Bonn, Germany, 5International Stem Cell 
Corporation, Oceanside, CA, USA, 6Department of Neurology, University of 
Würzburg, Würzburg, Germany

In the brain large numbers of genes are imprinted and imprinting 
plays non-redundant and reciprocal roles in brain development. 
This could indicate that human parthenogenetic embryonic stem 
cells (hpESCs) lacking the paternal genome have limited neural 
potential. As the neural developmental potential of hpESCs was 
not assessed so far, we determined the abilities of hpESCs to dif-
ferentiate into various neural subtypes and examined the DNA 
methylation and expression states of imprinted genes in hpESCs 
under neural differentiation. In hpESC-derived neural stem cells 
(hpNSCs) we observed upregulation of NSC markers Sox1, Nestin, 
Pax6, and Musashi1, silencing of pluripotency marker genes (Oct4 
or Nanog) and absence of activation of neural crest (Snai2, FoxD3) 
and mesodermal (Acta1) markers. Immmunocytochemial anaylses 
revealed that hpNSCs cultures ubiquitously expressed NSC markers 
Nestin, Sox1, Sox2 and Vimentin. Upon differentiation for 28 days 
phNSCs generated neural subtypes with specific neural morphol-
ogy and expression of neuronal (Tuj1, NeuN, Map2, Tau, Synapsin1 
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and GABA) and glial markers (GFAP, O4). phNSCs were responsive 
to instructive regionalization cues and differentiated into regional 
phenotypes such as midbrain dopaminergic and motoneurons. 
Electrical stimulation elicited multiple action potentials with a 
maximum frequency of 30 Hz in hpNSC-derived neuron-like cells 
and the cells depicted a typical neuron-like Na+/K+ currents that 
responded to pharmacological blockers of sodium (tetrodotoxin) 
and potassium (tetraethylammonium) channels. Further we ob-
served that in hpESCs and hpNSCs the majority of CpGs of KvDMR1 
were methylated and DMR1 (H19/Igf2 locus) exhibited partial or 
complete absence of CpG methylation, which is consistent with 
a parthenogenetic origin. Imprinted gene expression analyses 
showed that upon differentiation parent of origin-specific expres-
sion is maintained in hpESCs and hpNSCs. Our results demonstrate 
that despite the lack of a paternal genome, hpESCs generate prolif-
erating NSCs that are capable of differentiation into physiologically 
functional neuron-like cells and maintain allele-specific expression 
of imprinted genes. Thus, hpESCs could have important implica-
tions for studies of the role of maternal and paternal genomes on 
neural development and to better understand imprinting-associat-
ed brain diseases.

Poster Board Number: F-3070

GENERATION OF METABOLICALLY FUNCTIONING 
HEPATOCYTES FROM HUMAN EMBRYONIC STEM 
CELLS AND INDUCED PLURIPOTENT STEM CELLS 
BY TRANSDUCTION OF FOXA2 AND HNF1α
Takayama, Kazuo1, Inamura, Mitsuru1, Kawabata, Kenji2, Sugawara, 
Michiko3, Kikuchi, Kiyomi3, Higuchi, Maiko2, Nagamoto, Yasuhito1, 
Watanabe, Hitoshi1, Tashiro, Katsuhisa2, Sakurai, Fuminori1, Furue 
Kusuda, Miho4

1Department of Biochemistry and Molecular Biology, Graduate School of 
Pharmaceutical Sciences, Suita, Japan, 2Laboratory of Stem Cell Regulation, 
National Institute of Biomedical Innovation, Ibaraki, Japan, 3Tsukuba 
Laboratories, Eisai Co., Ltd., Ibaragi, Japan, 4Laboratory of Cell Cultures, 
Department of Disease Bioresources, National Institute of Biomedical 
Innovation, Ibaraki, Japan

Hepatocyte-like cells differentiated from human embryonic stem 
cells (hESCs) and induced pluripotent stem cells (hiPSCs) are 
expected to be utilized as a tool for screening for hepatotoxicity 
in the early phase of pharmaceutical development. Although we 
have recently reported that hepatic differentiation is promoted by 
sequential transduction of SOX17, HEX, and HNF4α into hESC- or 
hiPSC-derived cells (Mol Ther. 2012 Jan; 20(1): 127-37), further matu-
ration of the hepatocyte-like cells is required for widespread use of 
drug screening. To screen for hepatic differentiation-promoting fac-
tors, we selected the seven candidate genes (FOXA2, HEX, HNF1α, 
HNF1β, HNF4α, HNF6, and SOX17) that are related to the liver 
development. We identified a combination of two transcription fac-
tors, comprising FOXA2 plus HNF1α, which could promote efficient 
hepatic differentiation from hESCs and hiPSCs. The gene expression 
profile of hepatocyte-related markers (such as cytochrome P450 
enzymes, conjugating enzymes, hepatic transporters, and hepatic 
nuclear receptors) in the hepatocyte-like cells was comparable to 
that in primary human hepatocytes that were cultured for 48 hr 
after the cells were plating. The hepatocyte-like cells had various 
hepatic functions: ability of albumin and urea secretion, and uptake 
of indocyanine green and low density lipoprotein. Experiments to 
estimate the drug metabolism capacity by measuring the metabo-
lites of nine drugs (Phenacetin, Bupropion, Paclitazel, Tolbtamide, 
S-mephenytoin, Bufuralol, Midazolam, Testosterone, and Hydroxyl 
coumarin) indicated that our hepatocyte-like cells had the capacity 
to metabolize all nine drugs. Furthermore, the hepatocyte-like cells 

could catalyze the toxication of Benzbromarone. Our technology, 
which utilizes transduction of FOXA2 and HNF1α, would be a useful 
tool for the efficient generation of metabolically functioning hepa-
tocytes from hESCs and hiPSCs. Moreover, the hepatocyte-like cells 
would be a valuable tool to predict drug toxicity as well as primary 
human hepatocytes.

Poster Board Number: F-3071

TYPE I COLLAGEN PROMOTES HEPATIC 
MATURATION FROM HUMAN PLURIPOTENT STEM 
CELLS IN 3D CO-CULTURE WITH SWISS 3T3 CELL 
SHEET .
Nagamoto, Yasuhito1, Tashiro, Katsuhisa2, Takayama, Kazuo1, 
Ohashi, Kazuo3, Kawabata, Kenji2, Sakurai, Fuminori1, Tachibana, 
Masashi1, Furue Kusuda, Miho4, Mizuguchi, Hiroyuki1
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3Institute of Advanced Biomedical Engineering and Science, Tokyo Women’s 
Medical University, Tokyo, Japan, 4Laboratory of Cell Cultures Department of 
Disease Bioresources National Institute of Biomedical Innovation, Osaka, Japan

Recently, several studies have shown that human embryonic stem 
cells (hESCs) and human induced pluripotent stem cells (hiPSCs) 
can differentiate into hepatocyte-like cells. Although primary hu-
man hepatocytes are generally employed in drug screening, these 
cells have disadvantages in the availability of sources, variability 
from batch-to-batch, and de-differentiation capacity. Because 
hESC- or hiPSC-derived hepatocyte-like cells (hEHs or hiPHs, respec-
tively) have potential to resolve these problems, they are expected 
to be applicable in drug screening. Recently, we have established 
the efficient methods for hepatic differentiation from hESCs and 
hiPSCs by sequential transduction of FOXA2 and HNF1a. Although 
this study showed that the hEHs and hiPHs expressed the similar 
gene expression levels of hepatocyte-related markers as compared 
with those of primary human hepatocytes and they could metabo-
lize various types of drugs, further hepatic maturation is required 
for wide-spread use of drug screening. It is known that primary 
hepatocytes maintained their functions for a long time by the 
three-dimensional (3D) co-culture, the combination of 3D culture 
and co-culture. Although 3D culture or co-culture methods are 
each applied to promote hepatic differentiation from hESCs or hiP-
SCs, only a few studies have investigated the hepatic differentiation 
from hESCs or hiPSCs using a 3D co-culture method. In this study, 
we utilized a cell sheet engineering technology to promote hepatic 
maturation. By 3D co-culturing of the hEHs and hiPHs with Swiss 
3T3 cell sheet, the gene expression levels of hepatocyte-related 
markers were significantly increased in comparison with those in 
the hEHs and hiPHs cultured as monolayer. The amount of ALB se-
cretion was also increased in the hEHs and hiPHs by 3D co-culture 
with Swiss 3T3 cell sheet. These data indicated that stratification 
with Swiss 3T3 cell sheet promoted the hepatic maturation of the 
hEHs and hiPHs, and that Swiss 3T3 cells produces hepatic matura-
tion factors. To elucidate Swiss 3T3 cell-derived hepatic maturation 
factors, the hEHs were cultured in cell culture-insert systems or 
co-cultured with Swiss 3T3 cells. The results showed that enhanced 
hepatocyte-related gene expression was observed only in co-cul-
ture condition with Swiss 3T3 cells, indicating that physical contacts 
between the hEHs and Swiss 3T3 cells play an important role in 
hepatic maturation of the hEHs. We further investigated the role of 
type I collagen, which is abundantly synthesized in Swiss 3T3 cells, 
in hepatic maturation, because extracellular matrices are known 
for the production of essential factors for hepatic differentiation. 
Showing the same result as Swiss 3T3 cell sheet, the hEHs stratified 
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with type I collagen gel also significantly elevated the expression 
of hepatocyte-related genes as compared with the hEHs. We also 
found that Swiss 3T3 cell-mediated hepatic maturation of the hEHs 
was suppressed by the treatment of a collagen synthase inhibitor. 
Taken together, these results showed that hepatic maturation from 
hESCs and hiPSCs was promoted by 3D co-culture with Swiss3T3, 
and this effect is largely mediated by Swiss 3T3 cell-derived type I 
collagen. The 3D co-culture with Swiss 3T3 cell sheet should be ef-
fective to promote maturation of the hepatocyte-like cells derived 
from pluripotent stem cells. Our method would be a powerful tool 
for medical applications, such as drug screening.

Poster Board Number: F-3072

NEURONS DERIVED FROM FRAGILE X HUMAN 
EMBRYONIC STEM CELLS EXPRESS RETARDED 
DIFFERENTIATION IN-VITRO
Telias, Michael1, Segal, Menahem2, Amit, Ami1, Malcov, Mira1, Ben-
Yosef, Dalit1

1Stem Cell Research Lab, Racine IVF Unit, Sourasky Tel-Aviv Medical Center, Tel-
Aviv, Israel, 2Department of Neurobiology, The Weizmann Institute of Science, 
Rehovot, Israel

Fragile-X Syndrome (FXS) is the most common form of inherited 
mental retardation, caused by developmentally regulated inactiva-
tion of FMR1, leading to the absence of its protein FMRP. We have 
previously shown that undifferentiated Fragile-X human Embryonic 
Stem Cells (FX-hESCs) express FMRP, albeit the presence of the full 
FMR1 mutation. This unique feature of FXS and FX-hESCs is not 
recapitulated by FMR1 knock-out animals and FX-human induced 
pluripotent stem cells which do not express FMRP even at early 
stages of development/differentiation. We report here, for the first 
time, in-vitro differentiation of three different FX-hESC lines into 
mature neurons, progressively inactivating FMR1. Abnormal neu-
rogenesis and aberrant gene expression were found already at the 
early stages of differentiation, leading to poor neuronal maturation 
and high gliogenic potential. Human FX-neurons were electro-
physiologically functional and contained the appropriate molecular 
synaptic machinery. However, they displayed poor spontaneous 
synaptic activity and lacked reactivity to glutamate. Our dynamic 
FX-hESCs model is expected to contribute considerably to the un-
derstanding of the mechanisms by which neurogenesis is altered in 
FXS individuals, leading to mental retardation. Furthermore, it is a 
suitable platform for advanced drug screening and development of 
new therapeutic strategies for FXS.
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RECURRENT VARIATIONS IN DNA METHYLATION 
IN HUMAN PLURIPOTENT STEM CELLS AND THEIR 
DIFFERENTIATED DERIVATIVES
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In this study, we explored epigenetic and transcriptional variation 
in the most comprehensive collection of hPSC and somatic samples 
to date. Using a combination of genome-wide DNA methylation 
and mRNA expression data, we identified unique epigenetic and 
transcriptional properties of the pluripotent state. Most distinctive 
among these characteristics were prevalent, but not uniform, losses 
of imprinting and X chromosome inactivation (XCI) and consistent 
hypermethylation of somatic cell-type-specific genes in hPSCs. 
We observed the acquisition of appropriate cell-type-specific 
DNA methylation marks during differentiation of hPSCs, despite 
persistence of aberrant imprinting and XCI. In order to determine 
which imprinted genes we could confidently analyze in our study, 
we identified a panel of loci that showed appropriate imprinting in 
normal tissue samples, as well as reciprocal methylation in gynoge-
netic and androgenetic samples. We observed aberrations at many 
of the examined imprinted genes in a substantial subset of hPSCs; 
changes at some loci arose during reprogramming and others over 
time in culture. Using linear regression, we were able to correlate 
the imprinting status of some imprinted genes with specific in vitro 
manipulations, while the status of the other imprinted genes in our 
study were independent of the identifiable variables. We observed 
a large degree of variability in X chromosome CpG methylation in 
female hPSCs, which was dependent on the level of XIST expres-
sion. Our results were consistent with a loss of XIST expression with 
time in culture, followed by erosion of DNA methylation, originat-
ing in several sub-segments of the X chromosome and spreading 
to involve larger regions. Recurrent loss of XCI was observed in 49 
X-linked disease genes, meriting caution in the use of female hPSCs 
for studies of X-linked disease. We found that DNA hypomethyl-
ation was the most discriminate epigenetic feature in all of the 17 
tissue types analyzed, and that tissue-specific hypomethylated 
genes are associated with the function of that tissue. We observed 
DNA methylation changes during the directed differentiation of 
hPSCs into neural progenitor cells and oligodendrocyte precursor 
cells that recapitulated patterns of DNA methylation at neural and 
oligodendrocyte-specific genes in fetal and adult brain samples, 
suggesting that an interplay between DNA methylation and 
demethylation regulates cellular differentiation. Among the tissue-
specific hypomethylated genes were transcription factors used for 
the transdifferentiation of fibroblasts into neurons, master regula-
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tors of oligodendrocyte differentiation, and iPSC reprogramming 
factors. We suggest that the identification of uniquely hypometh-
ylated genes will permit the discovery of high-level regulators of 
cellular identity, and may inform the selection of factors for novel 
transdifferentiation protocols. Additionally the recapitulation of 
unique patterns of DNA methylation in directed differentiation sup-
ports the validity of hPSCs as models of development and disease.
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Touboul, Thomas1, Liu, Ying2, Xue, Haipeng2, Fakunle, Eyitayo1, 
Peterson, Suzanne1, Laurent, Louise C.3, Loring, Jeanne Frances1
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The embryology of the liver has been studied during the past 
decades using different animal models including rodents, zebra 
fish, and chicken. Though the growth factors involved in hepatic 
differentiation have been characterized, little is known about the 
transcription factors and signaling pathways that play a key role in 
cell fate commitment. Also, some results are contradictory, depend-
ing on what models have been used. Not only do the few cells 
present in developing organs represent a challenge for genome-
wide analyses, but also specific molecular mechanisms are likely to 
vary between species. As a result, it has become important to study 
the development of the human liver using a species-specific model. 
Since human embryonic stem cells (hESCs) can be directed in vitro 
to differentiate into hepatocyte-like cells in a staged fashion that 
mirrors the steps that occur during normal hepatogenesis, they 
represent such a model. Reliable and efficient genetic manipulation 
methods, including those for marking cells of interest, are key tools 
for the study of gene function in hESCs. Random integration of 
marker genes by viral or non-viral-mediated delivery lacks control 
over copy number, the site of integration and gene expression 
level. Here, we have taken advantage of a well-established hESC 
line that expresses GFP in a constitutive manner, in both the undif-
ferentiated and differentiated state. The CAG promoter-driven GFP 
cassette is specifically integrated into a predetermined genomic 
locus at chromosome 13q32.3. To ensure constant transgene 
expression, a cHS4 double insulator fragment is designed to flank 
the GFP transgene. The hESCs generated express GFP consti-
tutively (~100%) in long term culture on feeders or feeder free 
conditions. Here, we explore the potential of this GFP-hESC line 
to differentiate into functional hepatocytes using fully defined 
culture media devoid of animal products or unknown factors. This 
approach recapitulates development by re-enacting key stages 
of liver development. We believe that this is the best approach for 
generating differentiated liver cells with native properties. The early 
hepatoblasts generated coexpress AFP, CK19, and HNF4. These cells 
further express many mature hepatocyte-specific genes including 
albumin, tyrosine aminotransferase, tryptophan oxygenase, alpha-
1-antitrypsin, and the asialoglycoprotein receptor after a period of 
culture in maturation conditions. They secrete albumin, are capable 
of internalizing DiL, and can store glycogen. Most importantly, 
the differentiated cells still express GFP (>90%), and therefore can 
be tracked in transplantation or co-culture experiments. We have 
shown here that targeting the 13q32.3 locus leads to stable and 
long term expression of a transgene during the course of directed 
in vitro differentiation. In addition, this method can be applied in 
future studies to generate hepatic lineage-specific reporters, which 

will also be useful for studies to improve the directed differentiation 
process, and facilitate the study of liver development using hESC-
based in vitro models.

Poster Board Number: F-3075

EFFECTS OF AHR AGONIST ON NEURONAL CELL 
DIFFERENTIATION FROM HUMAN ES CELLS
Ohsako, Seiichiroh, Yamane, Junko, Imanishi, Satoshi, Tohyama, 
Chiharu
Laboratory of Environmental Health Sciences, The University of Tokyo, Tokyo, 
Japan

In the health risk research, a new in vitro system which can investi-
gate effects of chemical exposures during early stages of develop-
ment of human embryo on cellular function or individual pheno-
type at the later stages are now required. Arylhydrocarbon receptor 
(Ahr) is one of the nuclear receptors that mediate the response to 
xenobiotics like polyaromatic hydrocarbons and dioxins. Activation 
of this receptor in the embryo causes teratogenesis or many types 
of adverse effects. Here we report the effects of Ahr activation by 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) on neuronal cell dif-
ferentiation from hESCs. Embryoid bodies generated from KhES1 
cells were plated on matrix-coated plates to differentiate neuronal 
cells. TCDD (0.1, 1, 10 nM) was exposed to ES cells on Day0, EBs 
on Day9, and neuronal cells on Day35 for 24 hrs, respectively. The 
mRNA induction of CYP1A1, a biomarker of dioxin exposure, was 
detected only in the Day9-exposed samples. Clear neuronal cell 
differentiations were observed at Day40 in all exposure groups, 
indicating no inhibitory effects of TCDD. However, in the Day9-
exposed groups, the rate of neural rosette formation was increased 
by TCDD (1 nM and 10 nM). TCDD exposure on Day9 also enhanced 
NESTIN and MTAP2, but decreased SOX17 and FOXA2 on the later 
stage of culture. These results indicated that late stage of EBs were 
more sensitive to TCDD than other stages examined. The higher 
sensitivity may be due to the following inhibition of differentiation 
of endoderm cells and leads the higher rate of differentiation of 
ectoderm cells. The research was supported by Grant-in-aid from 
the Ministry of Health, Labour and Welfare of Japan.

Poster Board Number: F-3076

NEGATIVE REGULATION OF ERYTHROID 
PROGENITOR PROLIFERATION BY TGF BETA 
SIGNALING IN HUMAN PLURIPOTENT STEM CELLS
Xie, Yinliang1, Bai, Hao2, Liu, Yanfeng1, Gao, Yongxing2, Cheng, 
Hui1, Malcosky, Christopher2, Xu, Jing1, Yuan, Weiping1, Cheng, Tao1, 
Wang, Zack Z2

1Center for Stem cell Medicine, Institute of Hematology & Blood Diseases 
Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, 
Tianjin, China, 2Center for Molecular Medicine, Main Medical Center, Portland, 
ME, USA

Patient-specific human induced-pluripotent stem cells (hiPSCs) 
represent an important cell sources to treat patients with acquired 
blood disorders. To realize the therapeutic potential of hiPSCs, it is 
crucial to understand signals that direct hiPSC differentiation to a 
hematopoietic lineage fate. Although our primary goal is to assess 
the erythroid cell generation from hiPSCs, human embryonic stem 
cells (hESCs) remain a “gold standard” for studies of pluripotent 
stem cells. Our previous study demonstrated that hESC-derived 
CD34+ cells contain progenitors to give rise to hematopoietic cells, 
endothelial cells and smooth muscle cells, suggesting that CD34+ 

cells are heterogeneous population. To identify the signals that 
regulate the differentiation of hESC- and hiPSC-derived CD34+ 

hematopoietic progenitors to erythroid cells, we have established 
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a serum-free and feeder-free differentiation system. We examined 
the effect of hematopoietic growth factors on lineage differentia-
tion of CD34+ hematopoietic progenitors, and found that EPO 
signaling had a dominant effect on erythroid differentiation. An 
addition of EPO significantly increased the number of cells that 
expressed erythroid markers, CD71 and CD235a (Glycophorin A), 
and elevated the hemoglobin gene expression, indicating that EPO 
signaling promotes erythroid progenitor proliferation and matura-
tion. Transforming growth factor beta (TGF-beta) is a key regulator 
of hematopoiesis with potent inhibitory effects on progenitor and 
stem cell proliferation. TGF-beta receptor I and II were expressed 
in CD34+ hematopoietic progenitors, their gene expressions were 
gradually decreased during erythroid differentiation. Despite 
the presence of EPO and other hematopoietic growth factors, an 
addition of TGF-beta 1 significantly decreased the number of cells 
and the number of BFU-E colonies, while the frequency of CD71+ 
cells was unchanged. To further investigate whether inhibition of 
TGF-beta signaling affects CD34+ hematopoietic progenitors to 
erythroid cells, we added TGF-beta inhibitor, SB431542, at different 
stages of erythroid differentiation. Our data demonstrate that in-
hibition of TGF-beta signaling at early stage of promoted erythroid 
progenitor proliferation, while an addition of TGF-beta inhibitor at 
late time points had less profound effect on erythroid differentia-
tion. Our study suggested that inhibition of TGF-beta synergizes 
EPO signaling to promote erythroid progenitor proliferation, but 
has less (or no) impact on EPO-mediated erythroid maturation.

Poster Board Number: F-3077

INHIBITION OF TGF-BETA SIGNALING IN 
THE EARLY MESODERM STAGE PROMOTES 
THE DEVELOPMENT OF HEMATOPOIETIC 
PROGENITORS FROM HUMAN EMBRYONIC STEM 
CELLS
Osawa, Mitsujiro1, Takagi, Haruna1, Nakajima, Yaeko1, Endoh, 
Mitsuhiro2, Endo, Takaho A.3, Iwama, Atsushi1

1Cellular and Molecular Medicine, Chiba Univ, Chiba, Japan, 2RIKEN Research 
Center for Allergy and Immunology, Yokohama, Japan, 3RIKEN Genomic 
Sciences Center, Yokohama, Japan

The clinical potential of human embryonic stem cells (ESCs) and 
induced pluripotent stem cells (iPSCs) for regenerative medicine 
should be realized when we find a way to manipulate tissue-specif-
ic differentiation more efficiently. Among the various cell types that 
can be derived from pluripotent stem cells (PSCs) in culture, the he-
matopoietic lineages in particular have great clinical applications, 
such as transfusion therapies (erythrocytes and platelets), hemato-
poietic cell transplantation (hematopoietic stem cells, HSCs), and 
cell-based immunotherapy (immune cells). For the above applica-
tions of PSC-derived cells to be realized, solid strategies need to be 
developed that promote the efficient and reproducible differentia-
tion of both ESCs and iPSCs into the hematopoietic lineages. In 
order to achieve this goal, we first performed chemical compound 
screening using in vitro differentiation system of human ESC based 
on embryoid body (EB) formation. From this screen, we found that 
several TGFβ inhibitors enhanced hematopoietic cell differentiation. 
To further study this effect, we evaluated the role of TGFβ signaling 
pathway on the induction of hematopoietic cells by measuring the 
emergence of CD34+CD43+CD45+ hematopoietic progenitor cells 
(HPCs) and their colony formation ability. We found that treatment 
with the TGFβ inhibitor, LY364947 on the early mesoderm stage, 
followed by EB differentiation at day 4 to 6 significantly increases 
the proportion and number of hematopoietic progenitors at EB day 
8, resulting in approximately 2-fold higher induction of HPCs com-
pared to EBs without treatment. Of interest, treatment of EBs at the 

late mesoderm stage (after EB day 6) had no effect on the induction 
of HPCs. HPCs treated with LY364947 showed indistinguishable 
characteristics from the control HPCs in colony-forming capacity as 
well as gene expression profiles detected by microarray analysis. In 
contrast, gene ontology (GO) analysis of KDR+CD34+ early meso-
dermal cells from EB culture at day 6 revealed that LY364947 treat-
ment on EBs at day 4 to 6 enhances expression of gene sets related 
to vasculogenesis, signal transducer activity, and development. Our 
findings indicate that the TGFβ signaling pathway negatively regu-
lates hematopoietic development at the early mesoderm stage 
during human ESC differentiation. These findings demonstrate the 
importance of elucidating the role of critical signaling pathways 
before the emergence of the hematopoietic cells and provide the 
basis for the development of more advanced strategies to direct 
the differentiation of human ESCs to HPCs.

Poster Board Number: F-3078

DAP5 MEDIATED TRANSLATION CONTROL 
OF HUMAN EMBRYONIC STEM CELL 
DIFFERENTIATION
Yoffe, Yael, Kalaora, Rinat, Kimchi, Adi
Department of Molecular Genetics, Weizmann Isntitute of Science, Rehovot, 
Israel

Little is known about the translational mechanisms that regulate 
embryonic stem cell (ESC) pluripotency and differentiation, which 
can contribute to the proteome composition of the cell by direct-
ing the selective translation of critical mRNAs. Most of translation 
control occurs at the level of initiation. For example, in addition to 
cap dependent translation, which drives the majority of protein 
synthesis, there is an alternative translation initiation mechanism 
that is cap independent. This mechanism involves the recruitment 
of the ribosome directly to specific mRNAs that contain an Internal 
Ribosome Entry Site (IRES) on their 5’UTR, close to the initiation co-
don. DAP5 is an eIF4G homologue that mediates cap-independent 
translation, particularly under cell stress and apoptotic conditions 
when cap-dependent translation is compromised. Notably, it has 
been reported that DAP5 knock-out mice die at an early stage of 
gastrulation, and that the differentiation of DAP5 -/- mouse ESCs is 
impaired. This most likely stems from a critical DAP5 function in me-
diating IRES-dependent translation of specific target mRNAs that 
are necessary for differentiation of ESCs. To test this hypothesis, we 
have generated stable human ESC (H9) expressing control or DAP5-
targeting shRNA to successfully knock-down (KD) DAP5 expression. 
DAP5 KD cells showed normal hESC morphology and no obvious 
differences in proliferation rate was detected. However, DAP5 had 
a critical role in differentiation of the hESCs under retinoic acid (RA) 
treatment and spontaneous differentiation as embryoid bod-
ies (EB). DAP5 depletion prevented very significantly the strong 
reduction in the expression of the pluripotent markers Nanog and 
Oct4 in 10-20 days EBs, and also in RA-treated hESCs, as compared 
to control cells. In addition, differentiation markers HoxA1 and 
RARβ showed reduced expression in DAP5 KD cells treated with 
RA. At the phenotypic level, DAP5 KD EBs were morphologically 
distinct from control EBs, remaining round and compact even after 
prolonged culturing periods. The frequency of apoptotic cells was 
increased in these EBs, and cell extracts displayed higher caspase-
dependent activity and lower steady state levels of Bcl2, a known 
target of DAP5. These data suggest that DAP5 is critical for the 
differentiation of hESCs. We are currently looking for other DAP5 
mRNA targets that play a role during stem cell differentiation.
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DIRECTED DIFFERENTIATION OF HUMAN 
EMBRYONIC STEM CELLS INTO THYMIC 
EPITHELIAL PROGENITORS
Parent, Audrey, Russ, Holger, Khan, Imran, Metzger, Todd, Laflam, 
Taylor, Anderson, Mark, Hebrok, Matthias
Diabetes Center, University of California, San Francisco, San Francisco, CA, USA

The thymus plays a central role in the immune system as it is 
required for T cell differentiation and TCR repertoire selection. It 
removes self-reactive T cells and helps drive the production of 
important suppressor populations like regulatory T cells which are 
critical regulators of immune tolerance. One key population of cells 
residing in the thymus are thymic epithelial cells (TECs). These cells 
support and guide T cell development by imposing both positive 
and negative selection steps. Given their key role in supporting T 
cell development and controlling immune tolerance, the ability to 
generate TECs from pluripotent stem cells would have numerous 
applications. We have developed a novel method for generating 
thymic epithelial progenitors (TEPs) from human embryonic stem 
cells (hESCs). We have used molecules and growth factors known 
to guide TEC development during embryogenesis to direct hESCs 
towards the TEC lineage in vitro. Key developmental stages such as 
differentiation to definitive endoderm and pharyngeal endoderm 
are recapitulated, as shown by expression of the specific markers 
Sox17 and Foxa2 (definitive endoderm) as well as Hoxa3, Eya1 and 
Gcm2 (pharyngeal endoderm). Gene expression analysis showed 
that cells differentiated using this protocol expressed the transcrip-
tion factor Foxn1, a critical regulator of TEC lineage development, 
in addition to other genes found in the developing thymus (Hoxa3, 
Eya1, Pax1). We are currently investigating if hESC-derived TEPs can 
support T cell maturation. If successful, this work will make possible 
the use of human pluripotent stem cells as a source of renewable 
thymic cells and a means to reinforce immune tolerance to hESC-
derived transplants.

Poster Board Number: F-3080

DERIVATION, CULTURE AND RETINAL PIGMENT 
EPITHELIAL DIFFERENTIATION OF HESCS USING 
HUMAN FIBROBLAST FEEDER CELLS
Zhenyu, Lu, Yunshan, Zhang
Center for Reproductive Medicine, Tianjin Central Hospital of Obstetrics and 
Gynecology, TIANJIN, China

Retinal pigment epithelium cells derived from human ESCs could 
be useful for restoring retinal function in age-related macular 
degeneration. However the use of non-human feeder cells to sup-
port the growth of ESCs for clinical applications raises the concern 
of possible contamination because of direct contact between 
animal and human cells. In this study, we produced human ESCs 
using human fibroblast feeder layers isolated from foreskin and 
abdominal tissues. Using this system, human ESCs differentiated 
into retinal pigment epithelium cells in differentiation medium. 
Seven human ESC lines were established from 18 blastocysts. These 
human ESCs showed normal morphology, expressed all expected 
cell surface markers, had the ability to form embryoid bodies upon 
culture in vitro and teratomas after injection into SCID mice, and 
differentiated further into derivatives of all three germ layers. Under 
conditions of committed differentiation, these human ESCs could 
differentiate into retinal pigment epithelium cells after 2 months in 
culture. In conclusion, the results of this study demonstrated that 
human foreskin/abdominal fibroblasts have the potential to sup-
port the derivation and long-term culture of human ESCs, which 

can then be used to generate retinal pigment epithelium cells with 
characteristic morphology and molecular markers.This technique 
avoids the concerns of contamination from animal feeder layers 
during human ESC derivation, culture and differentiation, and will 
thus facilitate the development of retinal pigment epithelium cell 
transplantation therapy.<!--EndFragment-->
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WNT SIGNALLING ORCHESTRATES FIRST AND 
SECOND HEART FIELD DIFFERENTIATION FROM 
HUMAN EMBRYONIC STEM CELL DERIVED 
LATERAL PLATE MESODERM
Petrighi Polidori, Gioia1, Gibb, Natalie1, Bernardo, Andreia2, 
Docherty, Kevin1, Hoppler, Stefan1

1Cell and Developmental Biology, University of Aberdeen, Aberdeen, United 
Kingdom, 2The Anne McLaren Laboratory for regenerative Medicine, University 
of Cambridge, Cambridge, United Kingdom

Chronic heart failure after myocardial infarction is a leading cause 
of premature death worldwide. Endogenous cardiomyocyte regen-
eration following such heart insult is insufficient to compensate for 
loss of injured tissue. However, evidence for some cardiomyocyte 
renewal in the adult human heart is encouraging. We are pursuing 
novel techniques to promote this regeneration, which may result 
in the development of novel therapies aimed at promoting the 
recovery of cardiac function after myocardial insult. Although the 
involvement of Wnt signalling in cardiogenesis is well established, 
the exact regulatory mechanisms whereby cardiomyocytes dif-
ferentiate still have to be elucidated. Indeed, Wnt signalling was 
shown to be required for mesoderm formation while, at a later 
stage, its inhibition was found to be essential for the specification 
of cardiac precursors. Furthermore, there is evidence for an inhibi-
tory role for canonical Wnt signalling in first heart field specification 
and a stimulatory role in the development of second heart field 
precursors. Human embryonic stem cells represent an ideal model 
system to investigate the application of small molecules in promot-
ing heart differentiation and patterning. Treatment of H9 cells with 
bFGF, BMP4 and the PI3K inhibitor Ly294002 promoted differentia-
tion of cardiogenic mesoderm in chemically defined conditions 
as indicated by the expression profile of GATA4, MEF2C, ISL1, FLK1 
and NKX2.5 both with RT/QPCR and immunocytochemistry. This 
differentiation protocol was further optimised by modulating Wnt 
signalling with BIO, a Wnt agonist, and XAV939, a Wnt antagonist, to 
effectively differentiate cardiogenic mesoderm. Interestingly, treat-
ment with XAV939 at a later stage promoted a second heart field 
profile of expression (NKX2.5, ISL1high, MEF2C, HAND2, FGF10) in a 
dose dependent manner. Moreover, treatment of cardiogenic me-
soderm with BIO appeared to elicit the opposite response stimu-
lating a first heart field signature (TBX5, HAND1, ISL1low, NKX2.5). 
Although these results appear to partially contradict our expecta-
tions, the discrepancies found could be explained by a multiphasic 
role for Wnt signalling during human cardiogenesis. Furthermore, 
these results elucidate how Wnt signalling orchestrates differen-
tiation of lateral plate mesoderm to first and second heart field, 
thereby laying the foundation for the development of novel thera-
pies directed at the functional recovery after cardiac insult.
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MESODERMAL PROGENITOR GENERATION FROM 
HUMAN EMBRYONIC STEM CELLS AND INDUCED 
PLURIPOTENT STEM CELLS
Zimmerlin, Ludovic, Park, Tea Soon, Zambidis, Elias T.
Oncology / Pediatrics, The Johns Hopkins University, BALTIMORE, MD, USA

In vitro differentiation models of human embryonic stem cells 
(hESC) and human induced pluripotent stem cells (hIPSC) have 
become essential tools to understand dynamic developmental pro-
cesses occurring during the human embryogenesis. While hESC-
based assays have led to the identification of common ancestors to 
endothelial and hematopoietic cells, recent studies have also sug-
gested the existence of common mesodermal precursors to mesen-
chymal, endothelial, and hematopoietic progenitors. However, 
the nature of such bipotent (mesenchymal/pericytic - endothelial) 
vasculogenic progenitors remains elusive. Various human mesoder-
mal progenitors have been derived from pluripotent stem cells us-
ing diverse methodologies, but their existence and their hierarchy 
during development is unclear. Here we describe a hESC/hIPSC 
differentiation system to derive mesenchymal/pericyte progenitors 
concomitantly with endothelial and hematopoietic progenitors. 
Using a modified human embryoid body (hEB) system, various 
mesodermal progenitors were generated from hESC (H9), human 
fibroblast-derived IPSC (HUF1) and cord blood-derived IPSC (CB-
6.2) under feeder-free endothelial culture conditions. After 4-5 days 
of differentiation in angiogenic conditions, distinct cell populations 
were sorted by flow cytometry based on the expression of CD146 
and CD31. Using mesenchymal stem cell (MSC) culture conditions, 
CD146+CD31- cells were able to expand rapidly as a fibroblastic 
monolayer, expressing MSC (CD105, CD73, CD90) and pericytic 
(CD146, PDGFRb) markers. These populations lacked endothelial, 
hematopoietic or hemangioblastic (CD31, CD34, CD45, CD143/
BB9) markers. Conversely, while all cell populations could be further 
expanded in endothelial conditions, only the CD31+CD146+ and 
CD31+CD146- fractions were able to give rise to a population 
of cells expressing endothelial cell markers (CD31, CD34, CD73, 
CD105, CD146). Simultaneous with the appearance of pericyte-like 
and endothelial cells, a large amount of multipotent CD34+CD45+ 
hematopoietic progenitors emerged directly from these adherent 
endothelial/stromal layers. This hEB-based mesodermal differentia-
tion system provides a robust and optimized method for direct 
time course studies of mesodermal lineage commitment events. 
We are currently characterizing hESC/hIPSC-derived pericyte-like 
mesenchymal progenitors for their differentiation potential to-
wards multiple mesenchymal lineages, including their potential for 
cardiomyogenesis. Additionally, we will further explore the kinetics 
of divergence between the various mesodermal lineages to clarify 
the hierarchy between each population.

Poster Board Number: F-3083

RESVERATROL AMELIORATES THE MATURATION 
PROCESS OF AN OPTIMIZED DIFFERENTIATION 
PROTOCOL OF HUMAN EMBRYONIC STEM CELLS 
TO β-CELL-LIKE CELLS .
Pezzolla, Daniela, Lachaud, Christian, Hmadcha, Abdelkrim, Soria, 
Bernat
Stem Cells, CABIMER, Seville, Spain

Embryonic Stem Cells (ESCs) have the capacity to differentiate 
into many cell types. Several studies have already demonstrated 
that it is possible to direct the differentiation of hESCs to the 
β-pancreatic lineage. However, the low efficiency and reproduc-

ibility of insulin-secreting cells production and the low amount of 
insulin secreted by these cells, indicate that we are still a step away 
from the achievement of a fully differentiated phenotype. On the 
other hand, recent studies in both insulinoma cell lines and human 
pancreatic islets, showed the impact of Resveratrol (RSV) on insulin 
secretion even though the mechanism by which this polyphenol 
potentiates glucose-stimulated insulin secretion is still not clear. 
The aim of this study was to optimize an efficient differentiation 
protocol that mimics in vivo pancreatic organogenesis by directing 
human ESCs through stages like definitive endoderm, pancreatic 
endoderm and endocrine precursor and to investigate the effect 
of RSV at the final steps of the differentiation process for further in 
vitro maturation. Our results indicated that treatment of HS-181, 
a human ESCs line, with low serum concentration and activin A 
induced definitive endoderm differentiation as detected by the 
expression of Sox17 and FoxA2. Moreover, addition of retinoic acid 
(RA), Noggin and Cyclopamine promoted pancreatic differentiation 
as indicated by the expression of the early pancreatic progeni-
tor markers Isl1, Ngn3 and Pdx1. After maturation in suspension 
cultures with medium supplemented with fibronectin and insulin-
transferring selenium (ITS), the differentiated cells expressed islet 
specific markers such as Pdx1, GLUT-2, Glucagon and Insulin. Finally, 
to complete the maturation process we added RSV to the suspen-
sion culture. The differentiated cells obtained by this approach 
comprised nearly 40% insulin-positive cells, almost 50% more than 
any other published differentiation protocol; contained numerous 
secretory granules and perfectly co-express Insulin and C-peptide, 
as detected by immunofluorescence. Furthermore, we demonstrat-
ed, using INS-1 cell line, that the effect of RSV was principally associ-
ated with a more efficient glucose-stimulated insulin secretion 
probably due to the activation of Sirt-1 and the subsequent inhibi-
tion of UCP2. So, as expected, differentiated hESCs treated with RSV 
showed an increase of Insulin and C-peptide secretion in response 
to glucose stimuli. In conclusion, our strategy allows the progres-
sive differentiation of hESCs into pancreatic endoderm capable 
of generating mature β-cell-like cells and demonstrates that RSV 
could ameliorate the maturation process, delineating a possible 
missing step-forward necessary to obtain a more complete and 
efficient insulin-secreting cells differentiation strategy.

Poster Board Number: F-3084

DIRECTING CARDIOMYOGENIC DIFFERENTIATION 
OF HUMAN PLURIPOTENT STEM CELLS BY OVER 
EXPRESSION OF CARDIAC TRANSCRIPTION 
FACTORS - A NOTE OF CAUTION
Mueller, Susann, Schwanke, Kristin, Merkert, Sylvia, Zweigerdt, 
Robert, Martin, Ulrich
REBIRTH - Center for Regenerative Medicine, Hannover Medical School, 
Hannover, Germany

Purpose: Cardiomyocytes (CMs) derived from human pluripo-
tent stem cells (hPSCs) possess a high potential for regenerative 
medicine. Previous publications suggested that a defined set of 
transcription factors (TFs) known to play pivotal roles in heart de-
velopment also increased cardiomyogenesis in vitro upon (over)ex-
pression in mouse or human ES cells. To establish more efficient TF-
combinations and to critically validate published data, hPSCs were 
transfected with expression vectors encoding for candidate factors 
and quantitative assessment of cardiomyocyte formation was 
performed. Methods: Using human cord blood-derived iPSC lines 
and hESC lines as well, expression plasmids were transfected by 
electroporation applying an efficient protocol recently developed 
by us. Differentiation was performed by adapting an established 
serum-free approach for cardiomyogenesis in hESC-embryoid bod-
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ies to monolayer differentiation, which was insufficient to induce 
cardiomyocytes when hPSC were transfected with control plasmids 
only. Anti- TroponinT, alpha-MHC, alpha-Actinin and Nkx2.5 -spe-
cific immunofluorescence staining was performed to quantify CM 
formation in response to the introduction of TFs. Results: In our ap-
proach Baf60c, Gata4 and Mesp1 (BGM) were found to be the most 
effective TF combination for hiPSC cardiomyogenesis . Removal of 
Baf60c slightly diminished CM formation while depletion of Gata4 
or Mesp1 completely abolished CM formation. Each of these TFs 
alone did not induce CMs in our system. Although these results are 
encouraging we have notably observed sensitivity of the system 
regarding the cell density which depended on a number of factors 
including the seeding density and cell survival rates post-transfec-
tion. Conclusion: We have successfully established a non-viral, fast 
and straightforward system to test TF-induced cardiomyogenesis of 
hPSC and found a novel 3factor combination being most efficient. 
However, the overall efficiency of TF-induced hPSC transition into 
CMs was relatively low. Also, in line with previous reports based on 
monolayer or embryoid body differentiation, we found a critical 
impact of the (overall and local) cell density for cardiomyocyte 
specification in vitro. These results emphasize the necessity for 
detailed and cautious assessment when analysing effects of TF-
directed lineage differentiation.

Poster Board Number: F-3085

CONTROLLED HOXB4 EXPRESSION DURING HESC 
HEMATOPOIETIC In vItro DIFFERENTIATION .
Philonenko, Elena S .1, Surdina, Anastasia V.1, Chestkov, Ilya V.1, 
Tverye, Ekaterina A.1, Kiselev, Sergei L.2, Lagarkova, Maria A.2
1National Research Centre “Kurchatov Institute”, Moscow, Russian Federation, 
2Vavilov Institute of General Genetics RAS, Moscow, Russian Federation

hESC-derived hematopoietic cells represent a novel source for 
transplantable cells and a unique tool to examine early human 
development. It is well documented that hematopoietic differ-
entiation can be enhanced by overexpression of HOXB4. HoxB4-
expanded hematopoietic stem cells have also been shown to retain 
their normal potential for differentiation and long term self-renewal 
in vivo without the development of leukemia, suggesting that 
manipulation of HoxB4 expression might represent an effective 
way to expand functional hematopoietic cells for transplantation. 
However, it has been shown that enforced HoxB4 expression dur-
ing hESCs hematopoietic differentiation resulted in a proliferative 
advantage in vitro, whereas neither improved blood colony forma-
tion nor engraftment was observed. At the same time it was shown 
that Lentiviral-Mediated HoxB4 expression in hESC initiates early 
hematopoiesis but does not promote myeloid differentiation. This 
led us to hypothesize that HOXB4 might modulate hematopoietic 
differentiation in time-dependent manner. To test our hypothesis, 
we developed a DOX-inducible HOXB4 expression system. hESCs 
line with inducible HOXB4 expression was generated and hemato-
poietic differentiation was induced. Using various timing of HOXB4 
induction we demonstrated that hematopoietic differentiation was 
increased when HOXB4 was activated early in differentiating ESCs 
at the stage of hemangioblast prior to the emergence of hema-
topoietic cells. These data suggest that HoxB4-induced effects on 
hESC-derived hematopoietic cells are time-dependent during in 
vitro differentiation. Our study highlights the importance of HOXB4 
expression and points to the need for experimental systems allow-
ing controlled gene expression during differentiation.

Poster Board Number: F-3086

BMP4 PROMOTES HUMAN EMBRYONIC STEM 
CELLS TO UNDERGO EMT AND MESODERMAL 
COMMITMENT VIA SLUG AND MSX2
Valdimarsdottir, Gudrun1, Valdimarsdottir, Lena1, Runarsson, 
Johann F.1, Hrafnkelsdottir, Helga E.1, Omarsdottir, Arna R.1, Ward-
van Oostwaard, Dorien2, Mummery, Christine L.2
1University of Iceland, Reykjavik, Iceland, 2Leiden University Medical Center, 
Leiden, Netherlands

Members of the Transforming Growth Factor-beta (TGF-beta) 
are essential regulators of embryonic development and disease, 
acting through serine/threonine receptors and intracellular Smad 
transcription factors. One member of the TGF-beta family, the 
Bone Morphogenetic Proteins (BMPs), has been shown to medi-
ate differentiation in human embryonic stem cells (hES cells) but 
by what mechanism has not been clarified. The aim of the study 
was to dissect the role of the TGF-beta superfamily in hES cell early 
differentiation. The hES cells were stimulated with bFGF, and differ-
ent members of the TGF-beta superfamily or adenovirally infected 
with different constitutively active TGF-beta superfamily receptor 
constructs. Diverse analytical methods were used, such as DNA mi-
croarrays, immunofluorescent stainings, western blotting, lentiviral 
shRNA infections, Chromatin Immunoprecipitations and migration 
assays. Our results demonstrate that BMP4 induces differentiation 
of hES cells by upregulating SLUG and MSX2, well-known tran-
scription factors in Epithelial-Mesenchymal-Transition (EMT), and 
is a prerequisite process for gastrulation and tumour progression. 
BMP4 induced Smad1/5/8 phosphorylation co-localized with the 
SLUG protein on the edges of the colonies where hES cells undergo 
differentiation. The upregulation of the BMP targets is direct as 
shown by the binding of phosphorylated Smad1/5/8 to the SLUG 
and MSX2 promoter. Furthermore, using shRNA lentiviral vectors, 
we show that BMP4 induced MSX2 expression, leads to the differ-
entiation of the mesodermal lineage. The results strongly suggest 
that BMP4 induces human ES cells to differentiate into mesodermal 
cells via the EMT mediators SLUG and MSX2. Our observations pro-
vide new insights into the mechanisms that regulate hES cell early 
commitment to the mesodermal lineage.

Poster Board Number: F-3087

FROM HESC TO MUSCLE, A PLATFORM FOR 
DEVELOPMENTAL RESEARCH AND THERAPEUTIC 
APPLICATION
Rao, Lingjun1, Tang, Wenjie2, Wei, Youzhen2, Chen, Haide1, Chen, 
Jijun1, He, Lixiazi1, Lu, Pengfei1, Wu, Lu1, Xiao, Lei1

1College of Animal Sciences, Zhejiang University, Hangzhou, China, 2Research 
Center for Translational Medicine, Shanghai East Hospital, Tongji University, 
Shanghai, China

Human embryonic stem cell(hESC)is a good model for research of 
both embryonic development and regenerative medicine. Since 
the first hESC line established, many researches have proved that 
the pluripotent hESC can be directed into many kinds of functional 
adult cells in dishes. However, most of the reported methods 
induced differentiation through alteration of the growth factors in 
the culture medium. These methods are time-consuming, more-
over, it is difficult to get the pure population of desired cells due 
to the low efficiency of induction. In this study, we use a lentiviral-
based inducible gene expression system in hESCs to control the 
ectopic expression of MyoD, which is an essential transcriptional 
factor in skeletal muscle development. The induction of MyoD 
can efficiently direct the pluripotent hESCs into mesoderm in 24h, 
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then go through the stage of proliferated myoblasts, finally form 
the multinucleated myotubes in vitro. The whole procedure took 
less than two weeks, with an induction efficiency over 90%. To 
our knowledge, it is the first time that hESCs being induced into 
terminal differentiated cells by only one factor. Also, this can be 
a potential resource for the cell therapy of the disease of muscle 
dysfunction in future.

Poster Board Number: F-3088

BMP4 SUFFICIENCY AND RESTRICTED 
NEUROEPITHELIAL CELL COMPETENCY FOR 
CHOROID PLEXUS EPITHELIAL CELL INDUCTION 
FROM MOUSE AND HUMAN EMBRYONIC STEM 
CELLS
Watanabe, Momoko
Univ of California Irvine, Irvine, CA, USA

Choroid plexus epithelial cells (CPECs) secrete cerebrospinal fluid 
(CSF), establish the blood-CSF barrier, and play important roles in 
brain development and homeostasis. CPEC deficiencies have also 
been implicated in many neurologic and psychiatric disorders, 
which provides significant rationale for CPEC replacement and 
transplantation therapies. However, such applications are limited 
by the current inability to generate and expand CPECs in vitro. 
Here we show molecular, cellular, ultrastructural, and functional 
evidence for CPEC differentiation from mouse and human embry-
onic stem cell (ESC)-derived neuroepithelial cells (NECs). We first 
established an aggregation-based neural induction method, which 
showed highly efficient neural induction based on RT-qPCR and 
immunocytochemistry (ICC). Next, based on the known BMP signal-
ing requirement for CPEC induction in vivo, we applied BMP4 to 
ESC-derived neural precursors at different time points. ESC-derived 
neural precursors displayed a restricted critical period for BMP4 
responsiveness to induce CPEC gene expression, and this critical 
period correlated with the maximal induction of neuroepithelial 
cells (NECs) rather than radial glia (RG). BMP4 alone was sufficient to 
upregulate CPEC markers, at the expense of NEC markers, in a dose-
dependent fashion. Further characterization of the “induced” CPECs 
(iCPECs) showed vesicular tissue formations and epithelial sheets 
that colabeled for the epithelial marker ZO1 and the CPEC specific 
markers Aqp1 and Ttr. By electron microscopy, the epithelial cells 
exhibited juxtalumenal tight junctions and abundant microvilli, as 
well as other ultrastructural features characteristic of CPECs, but not 
other neural cell types. Function of iCPECs was confirmed by their 
ability to self-assemble into vesicles on Matrigel, which grew and 
collapsed upon the addition of known CPEC secretion inhibitors, 
and AraC-enriched iCPECs were able to integrate into endogenous 
CPE with remarkably high efficiency after intraventricular injection. 
These data demonstrate that BMP4 is sufficient to induce CPEC 
fate in vitro and that ESC-derived NECs are selectively competent 
for CPEC fate, and pave the way for a CPEC-based regenerative 
medicine.

Poster Board Number: F-3089

MANIPULATION OF THE EXTRACELLULAR 
MICROENVIRONMENT BY MICRO- AND 
NANOTECHNOLOGY APPROACHES TO IMPROVE 
THE GENERATION OF PANCREATIC ENDOCRINE 
CELLS FROM HUMAN EMBRYONIC STEM CELLS
Rasmussen, Camilla H .1, Petersen, Dorthe R.1, Dufva, Martin2, 
Hansson, Mattias1

1Stem Cell Biology, Hagedorn Research Institute, Gentofte, Denmark, 
2Department of Micro- and Nanotechnology, DTU Nanotech, Technical 
University of Denmark, Denmark

Embryonic stem cells have the ability to generate all cell types 
in the body, and it is suggested that they may be able to provide 
an unlimited source for cell replacement therapy to treat degen-
erative diseases such as diabetes. The process of differentiating 
embryonic stem cells to functional insulin producing ß-cells in vitro 
is very complex, and extensive research into mechanisms driving 
the stepwise differentiation is required. The major focus has been 
on deciphering the role of soluble factors whereas the impact of 
the cell-matrix interaction has been mainly unattended. However, 
the chemical and physical properties of the natural extracellular 
matrix play a huge role in cellular behavior. Thus, understanding 
the role of the cell-matrix interaction is vital for the development of 
improved differentiation protocols. In this interdisciplinary study, 
a high throughput screening platform for surface designs has 
been developed and optimized where up to 500 different surface 
designs can be tested on a single microscope slide. With this high 
throughput screening platform it is possible to find surface designs 
which induce differentiation or proliferation within the various 
steps of human embryonic stem cells differentiation towards 
functional β-cells. The high throughput screen was tested in the 
first differentiation step, from human embryonic stem cells towards 
definitive endoderm, with combinations of various extracellular 
matrix peptides and proteins. Several surface combinations were 
found in the screen as possible inducers of definitive endoderm dif-
ferentiation. Furthermore, this high throughput screening platform 
offers the opportunity to observe cellular behavior which is not 
seen in conventional cell culture format.

Poster Board Number: F-3090

REGULATION OF ACTIVIN/NODAL SIGNALLING 
DURING CELL-FATE SPECIFICATION IN THE MOUSE 
BLASTOCYST AND IN EMBRYONIC STEM CELLS
Sasaki, Norihiko1, Benhaddou, Ataaillah1, Perea-Gomez, Aitana1, 
Chazaud, Claire2, Jouneau, Alice3, Nishihara, Shoko4, Collignon, 
Jérôme1

1Development and Neurobiology programme, Université Paris-Diderot, CNRS, 
Institut Jacques Monod, UMR 7592, Paris, France, 2Faculté de Médecine, GreD, 
UMR CNRS 6293, Paris, France, 3Biologie du Developpement et Reproduction, 
UMR INRA/ENVA, Jouy-en-Josas, France, 4Laboratory of Cell Biology, 
Department of Bioinformatics, Faculty of Engineering, Soka University, Tokyo, 
Japan

Nodal, a secreted factor known for its conserved functions in cell-
fate specification and the establishment of embryonic axes, is also 
required in mammals to maintain the pluripotency of the epiblast, 
the tissue that gives rise to all fetal lineages. Nodal expression 
begins at E3.5 in the inner cell mass (ICM) of the mouse blastocyst. 
When the ICM gives rise to the epiblast and the primitive endo-
derm (PrE) shortly before implantation, Nodal expression persists 
in both layers, albeit only transiently in the PrE. Although Activin/
Nodal ligands of both embryonic and uterine origin appear to be 
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broadly present at these stages, a sensitive fluorescent reporter 
transgene for an auto-regulatory (i.e. Activin/Nodal signalling de-
pendent) Nodal enhancer, the ASE, exhibits heterogenous expres-
sion profiles in the ICM, the epiblast and the PrE. This suggested 
that not all cells in these tissues have the same ability to respond 
to Activin/Nodal signalling. We therefore investigated, both at the 
extra-cellular and at the intra-cellular levels, the mechanisms that 
modulate the transcriptional response to Activin/Nodal signalling. 
We derived ES cell lines from the transgenic ASE-YFP mouse line. 
We used inhibitor or enzyme treatments to disrupt major signal-
ling pathways and glycosaminoglycans biosynthetic pathways in 
cultured embryos and in differentiating ES cells. Our results suggest 
a complex network of interactions, taking place both at the cell 
surface and within the cells, is involved in the regulation of Activin/
Nodal signalling and modulates its participation in cell-fate deci-
sions at preimplantation stages.

Poster Board Number: F-3091

SEX DEPENDENT GENE EXPRESSION IN EARLY 
HUMAN EMBRYONIC DEVELOPMENT
Ronen, Daniel, Gercenstein, Vadim, Benvenisty, Nissim
Genetics, Hebrew University Jerusalem, Jerusalem, Israel

Males and females demonstrate a large variety of sex dimorphic 
traits in spite of the relatively small difference in chromosomal 
content. These range from the evident anatomical and psychologi-
cal differences to neuronal composition and disease susceptibility. 
It is widely accepted that most sexual dimorphic traits result from 
hormonal differences. However, differences between male and 
female embryos during early development, long before hormonal 
influence begins, suggest the presence of genetically driven 
dimorphisms. In this study we set out to identify Y chromosome 
related dimorphic phenotypes during early human development. 
To achieve this we compared the gene expression profiles of 
male and X-inactivated female human pluripotent stem cells. We 
discovered that the sex determining gene SRY is the only Y specific 
gene expressed in human male embryonic stem (ES) cells and 
reprogrammed induced pluripotent stem (iPS) cell lines. Using a 
reporter gene fused to the regulatory regions of SRY we found that 
both male and female pluripotent cells are able to recognize SRY 
promoter while somatic cells failed to do so. Furthermore iPS cells 
derived from XX-male sex reversion patients also show SRY expres-
sion indicating that SRY expression is activated in the pluripotent 
state. Y chromosome expression in males drives further dimorphic 
gene expression as expanding our analysis revealed more than 350 
autosomal genes differentially expressed between male and female 
cells. Functional annotation analysis of the differentially expressed 
genes revealed involvement of developmental regulating and 
steroid metabolism pathways. The differential expression of ABCA1 
and HSD17B12 in the steroid metabolism pathway was confirmed 
by qPCR and the functional relevance assessed by observing the 
cells response to estrogen precursor. Estrogen precursor (esteron) 
administration results in female ES cell proliferation while male ES 
cell growth is inhibited. Furthermore SRY expression in female ES 
cells resulted in growth inhibition after esteron administration and 
gene profile similar to male ES cells. Based on our result we propose 
that the presence of the Y chromosome and specifically SRY may re-
sult in difference in growth and differentiation properties between 
males and females.

Poster Board Number: F-3092

CONDITIONAL OVER-EXPRESSION OF MATH1 IN 
THE PRESENCE OF SPECIFIC EXTRINSIC FACTORS 
IN MOUSE EMBRYONIC STEM CELLS ORIENTATES 
NEURONS TOWARDS CEREBELLAR GRANULE CELL 
LINEAGE
Srivastava, Rupali1, Kumar, Manoj2, Gressens, Pierre2, Mani, 
Shyamala3, El-Ghouzzi, Vincent2

1National Brain Research Centre, Gurgaon, India, 2INSERM U676, Paris, France, 
3Indian Institute of Science, Bangalore, India

Development of the nervous system is a very balanced phenom-
enon directed by a vast array of intrinsic and extrinsic factors ex-
pressed in temporally and spatially restricted manner. Among the 
intrinsic factors, proneural genes coding for the basic helix-loop-
helix (bHLH) class of transcription factors are both necessary and 
sufficient for the initiation of particular neural fate and to promote 
generation of progenitors committed to differentiate towards a 
particular lineage. Among them, Math1 has been shown indispens-
able for the generation of Cerebellar Granule Cells (CGC) and inner 
ear hair cells. CGC form around half of the total population of neu-
rons in the brain and their loss is associated with many pathological 
conditions of the brain. Due to the limited regeneration capacity of 
adult nervous system, cell replacement therapy is seen as a promis-
ing method of curing such conditions. For the purpose, availability 
of homogeneous cultures with the desired cell population is critical. 
In the present study, mouse embryonic stem cells have been modi-
fied in a two-step process to generate a cell line with the inductive 
TET-ON system, in which Math1 is over-expressed only in the pres-
ence of Doxycycline (Dox). During the differentiation of the cell line 
towards neuronal lineage, embryoid bodies formation stage was 
chosen as the optimal stage for over-expression, which was also 
in line with the early expression of Math1 during CGC formation in 
vivo. Specific neuronal differentiation of the cell line was achieved 
in the presence of various growth factors documented to direct the 
generation of CGC and the efficiency of differentiation was ana-
lyzed at the end of various stages in non-induced control cultures 
(Ctl-f ) or following Math1 over-expression (Dox-f). Math1 induction 
triggered an increase of its downstream target genes, including 
Mbh1 and Mbh2, and an increase in the expression of the early 
markers of the cerebellar territory (En1) and of cerebellar granule 
cell lineage (NeuroD1). Analysis of the cultures at the end of dif-
ferentiation showed a marked increase in the CGC lineage markers 
GABAα6r and Zic1 in Dox-f cultures, although the total number of 
neural cells was found similar in both Ctl-f and Dox-f conditions. 
Conversely, other neuronal lineage markers like Serotonin and 
Tyrosine Hydroxylase were found significantly decreased in Dox-f 
differentiated cultures. Also, MyosinVIIa, a marker of inner ear hair 
cells, was found to be expressed similarly in both induced and 
non-induced condition. These results suggest that the combination 
of Math1 over-expression and specific inductive signals resulted in 
a specific enrichment of CGC. Thus as in in vivo conditions, a timely 
interplay of both intrinsic and extrinsic factor is important to spe-
cifically increase the population of CGC in vitro.
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VESICLE TRANSFER BETWEEN ADULT CELLS AND 
MURINE PLURIPOTENT STEM CELLS
Nair, Rekha, Awasthi, Siddhant, Stevens, Molly M.
Departments of Materials, Bioengineering, and Institute of Biomedical 
Engineering, Imperial College London, London, United Kingdom

Cell-secreted vesicles, including microvesicles derived from the 
plasma membrane and exosomes produced from multivesicular 
bodies, have been shown to play a role in intercellular communica-
tion. Importantly, recent studies have shown that both exosomes 
and microvesicles may contain mRNA and miRNA and can mediate 
transfer of their contents to distant cells. For cell repair or replace-
ment therapies where cells require specific signals to direct their 
differentiation, the transfer of genetic information may be an ideal 
means of controlling that process. Pluripotent stem cells such as 
embryonic stem (ES) or induced pluripotent stem (iPS) cells are 
often studied as cell sources of choice for such therapeutic ap-
plications because of their ability to differentiate into all somatic 
cell types, but efficiently directing their differentiation is critical for 
their ultimate use and function. We hypothesized that facilitating 
genetic exchange between adult and pluripotent cells may provide 
a novel means of inducing directed differentiation for a specific ap-
plication. In this study, vesicles were isolated from pre-osteoblasts 
using ultracentrifugation techniques and transferred to undifferen-
tiated ES cell cultures. Vesicle populations were thoroughly charac-
terized using several techniques, including transmission electron 
microscopy, Raman spectroscopy, differential light scattering, and 
flow cytometry; in parallel, cargo contained within the vesicles 
were identified by assessing the presence of protein and RNA. Incu-
bation with vesicles stimulated cell proliferation and enhanced vi-
ability in the ES cell population. In separate studies, vesicles derived 
from both ES and iPS cells were examined and found to contain 
genetic information, which may contain potent regenerative cues 
and therefore be of significant use when transferred to diseased or 
injured cells. Horizontal gene transfer to or from pluripotent stem 
cells via vesicle distribution provides a novel method of manipulat-
ing recipient cell behavior through a concentrated and directed 
signal delivery. Future studies examining the incorporation of 
vesicles in a biomaterial delivery system may further facilitate the 
use of these naturally-derived genetic carriers.

Poster Board Number: F-3094

EFFECTS OF SACCHARIDES ON MOUSE ES 
CELLS -SURVIVAL, PLOLIFERATION AND 
DIFFERENTIATION
Takizawa, Sakiko Shirasawa1, Yokoyama, Tadayuki1, Yoshie, 
Susumu2, Mogi, Akimi2, Yue, Fengming2, Tomotsune, Daihachiro2, 
Matsumoto, Ken3, Mizuguchi, Masahiro3, Nagai, Mika1, Hirayama, 
Masao1, Sasaki, Katsunori2

1Bourbon Institutes of Health, Matsumoto, Japan, 2Department of Histology 
and Embryology, Shinshu University School of Medicine, Matsumoto, Japan, 
3Nissui Pharmaceutical Co.LTD, Tokyo, Japan

In order to define the effects of saccharides on mouse embry-
onic stem cells (ES Cells), embryoid body (EB) formation and EB 
outgrowth, D-glucose of DMEM was substituted respectively with 
D-cellobiose, D-fructose, D-galactose, maltose monohydrate, D-
raffinose, sucrose, trehalose or D-xylose, Glucose was also removed 
from serum. Glucose-deprived knockout-serum replacement (KSR) 
or glucose-deprived fetal bovine serum (FBS) was included in ES or 
EB medium. Proliferation and undifferentiated state of ES cells were 
tested in the control medium containing glucose and were also 

observed moderately in Xylose, Galactose, Fructose or Maltose-
contained medium. EB’s formation was poor in these saccharides, 
but their outgrowth in xylose and galactose was unique in their 
morphology and in the view of undifferentiated marker expres-
sion. Moreover, except for gene expression, the protein expres-
sion of undifferentiated markers such as Oct3/4 and Nanog had 
been keeping expressed in Xylose-cultured EB even though after 
culturing for a long time. It was speculated that xylose could have 
a novel function. Therefore, further experiments were performed 
focusing on Glucose and Xylose. The expression of undifferenti-
ated markers such as Oct-3/4, Nanog and Rex-1 was kept in both 
monosaccharides for 8 days. High level expression of Oct 3/4 was 
disclosed either with real-time PCR or immunocytochemistry, but, 
LIF and feeder cells which are necessary to keep undifferentiation 
status of ES cells were used in glucose, not in xylose culture group. 
Futhermore, when co-culturing with PA6, though ES colonies dif-
ferentiated into Tuj1-positive cells in Glucose, but they remained 
undifferentiated in Xylose. These results showed Xylose maintained 
the undifferentiated state in spite of ES or EB outgrowth. The ap-
plication of Xylose in ES research is further explored.

Poster Board Number: F-3095

ADAPTATION OF A GLUTAMATERGIC In vItro 
DIFFERENTIATION PROTOCOL USING MURINE 
EMBRYONIC STEM CELLS DERIVED FROM HD 
MODELS
Lubitz, Sandra1, Arjomand, Jamshid2, Dominguez, Celia3, Dreyer, 
Jasmin1, Ebneth, Andreas1, Jäger, Stefan1, Kiselyov, Alex3, Munoz-
Sanjuan, Ignacio3, Slack, Mark1

1Cellular Assays, Evotec, Hamburg, Germany, 2CHDI Management, Princeton, 
NY, USA, 3CHDI Management, Los Angeles, CA, USA

In vitro differentiation of embryonic stem cells facilitates the 
generation of unlimited numbers of post-mitotic neurons as a 
tool for basic research, target identification, target validation, and 
drug discovery efforts in Huntington’s Disease (HD). Based on a 
published protocol1, transgenic HD murine embryonic stem cells 
were directed towards CNS progenitors and glutamatergic neurons 
in vitro. In order to meet requirements for high content analyses, 
the protocol described here had been further optimized to enable 
a uniform distribution of neuronal cells for imaging. Characteriza-
tion of in vitro-derived progenies for neuroepithelial, pan neuronal, 
glutamatergic, GABAergic and glia markers is routinely being 
performed on the OPERA system, a fully automated confocal 
microplate reader for high content imaging and high throughput 
screening. This technology offers image-based quantification to 
study phenotypic readouts of HD in mixed populations upon com-
prehensive time course analyses without the need to achieve es-
sentially pure populations of neural cell types. In addition, it allows 
Calcium Flux analyses on individual cells upon glutamate induction 
as a proof that in vitro-derived cells become physiologically active. 
Overall, this stem cell based approach has been shown to fulfill 
main criteria for lineage-specific differentiation, such as efficiency, 
reproducibility and appropriate functional properties of differenti-
ated cells, thereby providing a sophisticated in vitro model to study 
HD.References1Bibel et al. (2007) Generation of a defined and 
uniform population of CNS progenitors and neurons from mouse 
embryonic stem cells. Nature Protocols, Vol. 2(5), 1034-1043.
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EXTRACELLULAR MATRIX PROTEINS ARE 
NECESSARY FOR MOUSE EMBRYONIC STEM CELL 
DIFFERENTIATION AND MAY GUIDE STEM CELL 
FATE
Taylor-Weiner, Hermes1, Schwarzbauer, Jean E.2, Engler, Adam J.1
1Bioengineering, University of California, San Diego, La Jolla, CA, USA, 
2Molecular Biology, Princeton University, Princeton, NJ, USA

While in vitro differentiation protocols often rely exclusively on 
soluble growth factors to direct mouse embryonic stem cell (mESC) 
fate, the ESC niche also contains fibrillar extracellular matrix (ECM) 
proteins, including fibronectin (FN) and laminin. Many soluble 
factors used in ESC differentiation are known to increase ECM 
expression, e.g. Activin A and FN, yet ECM’s ability to direct ESC 
fate alone is not well understood and likely occurs at some points 
during development. To address this, we examined whether ECM 
proteins were necessary and/or sufficient to direct mESC differen-
tiation into mesendodermal lineages. mESCs, grown for ten days as 
embryoid bodies under differentiating conditions in the absence 
of serum-form and cell-derived FN, maintained expression of the 
pluripotency marker, Nanog. The embryoid bodies also showed a 
spatiotemporal correlation between expression of FN and GATA4, 
a marker for differentiation, and an inverse correlation between 
FN and Nanog. When differentiated on gelatin, mESCs created 
a fibrillar ECM containing FN and laminin components-unlike 
conventional fibroblasts, which make FN only-while treatment with 
leukemia inhibitory factor inhibited fibrillar matrix production and 
maintained pluripotency. When endoderm growth factors Activin 
A and Wnt 3A are used in culture, cell-derived ECM composition 
changes, and this change is likely necessary but not sufficient to ef-
ficiently direct mESC differentiation. Together these data imply that 
FN is necessary for mESC differentiation and that the extracellular 
matrix may be an important director of stem cell fate.

Poster Board Number: F-3097

SCREENING OF LOW MOLECULAR COMPOUNDS 
THAT PROMOTE DIFFERENTIATION OF MOUSE ES 
CELLS TO PANCREATIC β CELLS
Sakano, Daisuke1, Shiraki, Nobuaki1, Kataoka, Masateru1, Kikawa, 
Kazuhide1, Endo, Fumio2, Kume, Kazuhiko1, Uesugi, Motonari3, 
Kume, Shoen1

1Department of Stem Cell Biology,, Kumamoto University, Kumamoto, Japan, 
2Department of Pediatrics, Graduate School of Medical Sciences, Kumamoto 
University, Kumamoto, Japan, 3Institute for Chemical Research and Institute for 
Integrated Cell-Material Sciences, Kyoto University, Kyoto, Japan

The pancreatic transplantation and the pancreatic islet trans-
plant are known aseffective treatments for type I diabetes. Donor 
shortage is an obstacle to the treatment of type I diabetes. The 
understanding of differentiation mechanism from ES cell to β-cells 
might add to our knowledge of the mechanism of β-cell differentia-
tion and also contribute to the development of the regenerative 
medicine. The purpose of this research is to establish an efficient 
β-cell induction system using low molecular compounds. First, we 
aimed to establish a feeder free culture condition, in which ES cells 
can be induced into insulin producing cells in vitro. Feeder free 
system is useful to study the effect of low molecular compounds. 
We previously reported that mouse ES cell is efficiently differenti-
ated into pancreatic progenitor cells and yielded as high as 30% 
Pdx1-positive cells, when they are cultured on M15 cells and added 
with growth factors (Shiraki et al., 2008). We also reported that M15 
cell secretes extracellular matrices, which potentiate ES cells to 

differentiate into Pdx1-expressing pancreatic progenitor cells. The 
extracellular matrices can be reconstituted by a synthetic basement 
membrane (sBM) (Higuchi et al., 2010). Therefore, we speculate 
that culturing ES cells on a suitable scaffold would potentiate 
the differentiation into insulin producing cells. In an attempt for 
establishing a high throughput screening assay, we tested the use 
of three-dimensional scaffolds. Recently, we found that a novel syn-
thetic matrix as a scafold can substitute sBM and ES cells cultured 
on this novel synthetic matrix differentiated into insulin produc-
ing cells. We found that the present culture system is feasible for 
screening for drugs that potentiate the differentiation of ES cells 
into insulin producing cells. After induction of pancreatic progeni-
tor, we added chemical compounds into medium for screening. 
We have screened more than 1300 compounds and identified 10 
compounds that could increase β-cell number. The chemical library 
which we used consisted of pharmacologically identified bioactive 
small chemical compounds. So we classified the hit compounds 
into several groups according to their target cascades. When using 
compounds that regulate different target pathways, we were able 
to achieve a higher effect by combining these compounds.
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REGULATION OF PDX1 GENE EXPRESSION BY 
NITRIC OXIDE TREATMENT ON DEFINITIVE 
ENDODERM CELLS DERIVED FROM MOUSE 
EMBRYONIC STEM CELLS .
Tapia-Limonchi, Rafael1, Salguero, Carmen1, Cahuana, Gladys M.1, 
Kameranova, Kunka2, Hitos, Ana B.1, Diaz, Irene1, Caballano-Infante, 
Estefania1, Hmadcha, Abdelkrim3, Martin, Franz4, Soria, Bernat3, 
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1Cell Therapy and Regenerative Medicine, CABIMER-UPO, Seville, Spain, 2Cell 
Therapy and Regenerative Medicine, CABIMER-FPS, Seville, Spain, 3Stem Cells, 
CABIMER-FPS, Seville, Spain, 4Stem Cells, CABIMER-UPO, Seville, Spain

The transcription factor Pdx1 is required for the embryonic devel-
opment of the pancreas and regulates the transcriptional network 
of pancreatic endocrine progenitor cells and ES cells-derived insulin 
producing cells. Thus, strategies addressed to the activation of Pdx1 
and the pancreatic machinery using diverse molecules are impor-
tant for differentiation and reprogramming protocols. We have 
studied how the exposure of mouse embryonic stem cells (mESCs) 
to 500μM of NO donor DETA-NO during 19h after 3 days of culture 
under LIF withdrawal, leads downregulation of Nanog and Oct4 
and induce early differentiation events with acquisition of epithelial 
morphology and expression of markers of definitive endoderm, 
such as FoxA2, Gata4, Hnf1-β and Sox 17 and Pdx1. This phenotype 
was increased when cells were treated with valproic acid (VPA) for 
10 days. In order to elucidate the mechanisms through which NO 
increase Pdx1 expression, we analyzed its regulatory region. There 
is not significant difference in global DNA methylation of distal and 
proximal CpG islands, although some unmethylated or methylated 
local CpG sites were found after treatment. Additionally, it was 
found the transcription factor Egr1 repressing the Pdx1 promoter, 
even though its inactivation do not cancel the total repressive 
action, suggesting additional mechanism such as interaction with 
some epigenetic complexes. Furthermore, acetylated H3 and H3K-
4me3 were found on the Pdx1 proximal promoter. Based on these 
initial findings, we report the positive regulation of Pdx1 expres-
sion through the removal of Egr1, and activating post translational 
histone modifications in mES cells induced by treatment with NO. 
The interaction of Egr1 with other regulatory proteins is currently 
analyzed.
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DYNAMIC HETEROGENEITY OF BRACHYURY 
EXPRESSION IN MOUSE EPIBLAST STEM CELLS
Lu, Song
Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences, 
shanghai, China

Mouse Epiblast stem cells (EpiSCs) provide a platform for studying 
mammalian postimplantation development in vitro. EpiSCs is a 
heterogeneity and plasticity pluripotent populations, which is the 
most proximal cell line to the early somatic and germ precursors. 
However, it remains unclear whether the differention potential of 
subpopulation of EpiSC in vitro corresponding to distinct mouse 
pre-gastrulation developmental states. Here, we show that EpiSCs 
comprise two distinct subpopulations which distinguished by the 
expression of a specific Brachyury(T)-GFP marker, and T-GFP posi-
tive and negative EpiSCs are interchangeable. The two populations 
also show different developmental potential. The T-negative EpiSCs 
can efficiently undergo neuroectderm differention .T-positive 
EpiSCs resemble cells of pre-gastrulation mesendoderm. Our 
findings suggest that the heterogeneity of EpiSCs will guide cells 
differention into three germ layers immediately, corresponding to 
shortly gastrulation in mouse embryo.

Poster Board Number: F-3100

THE CD38/CADPR/CA2+ PATHWAY SUPPRESSES 
CARDIOMYOCYTE DIFFERENTIATION OF MOUSE 
EMBRYONIC STEM CELLS
Wei, Wenjie, Lee, Hon-Cheung, Yue, Jianbo
Department of Physiology, the University of Hong Kong, Hong Kong, Hong Kong

Intracellular Ca2+ mobilization modulates multiple cellular func-
tions. Cyclic adenosine diphosphate-ribose (cADPR) is one of the 
endogenous Ca2+ mobilizers, which stimulates Ca2+ release in a 
wide variety of cell types. cADPR is formed by ADP-ribosyl cyclases 
from nicotinamide adenine dinucleotide (NAD). The main ADP-
ribosyl cyclase is CD38, a multi-functional enzyme. To examine 
whether cADPR is involved in cardiac differentiation of mouse 
embryonic stem cells (mES), the expression of CD38 in mES cells 
was knocked-down by lentivirus-mediated short hairpin RNA 
(shRNA) targeting the mouse CD38 gene. We found that beating 
embryonic bodies (EBs) appeared earlier in CD38 knockdown or 
8-Br-CADPR, a cADPR antagonist, treated cells than that in control 
cells. The percentage of beating EBs outgrows actually increased 
to 91% in CD38 knockdown cells compared to 43% in control 
cells. Real-time RT-PCR and western blot analyses showed that the 
expressions of several cardiac markers, includingGATA4, MEFsC, 
NKX2.5,a-MLC,were increased markedly in CD38 knockdown cells 
than those in control cells. Moreover, FACS analysis showed that 
more the cardiac Troponin T or a-actinin positive cardiomycytes 
existed in CD38 knockdown cells compared to that in control cells. 
Conversly, over-expression of CD38 in mouse ES cells significantly 
inhibits cardiomyocyte differentiation. Interestingly, three classes 
of typical action potential (APs): nodal-like, embryonic atrial-like, 
and embryonic ventricular-like, were all found in CD38 knock down 
EBs, and the percentage of each class had no significant difference 
compared to the control EB. Importantly, the CD38 knockdown 
ES-derived cardiomyocytes were similar to the wildtype ones in AP 
amplitude, APD50, APD90, Vmax, rate of APs, and response to mod-
ulating drugs, such as nifedipine and noradrenaline. In conclusion, 
our data indicate that the CD38/cADPR/Ca2+ signaling suppresses 
mES cardiac differentiation.

Poster Board Number: F-3101

HUMAN PLURIPOTENT STEM CELL DERIVED GABA 
NEURONS CORRECT LOCOMOTION DEFICITS IN A 
MOUSE MODEL OF HUNTINGTON DISEASE
Ma, Lixiang1, Hu, Baoyang2, Liu, Yan3, Vermilyea, Scott Christopher3, 
Liu, Huisheng3, Gao, Lu1, Sun, Yan1, Zhang, Xiaoqing4, Zhang, Su-
chun3

1Fudan University, Shanghai, China, 2Institute of Zoology, Chinese Academy 
of Sciences, Beijing, China, 3Wisconsin University, Madison, WI, USA, 4Tongji 
University, Shanghai, China

Degeneration of medium spiny GABA neurons in the basal ganglia 
underlies motor dysfunction of Huntington disease which lacks 
effective therapy. Cells therapy is a potential option for Huntington 
patients but it depends on the availability of functional medium 
spiny GABA neurons and their ability to reconnect the neural cir-
cuitry. By following the developmental principle, we have success-
fully directed human embryonic stem cells (hESCs) and induced 
pluripotent stem cells (iPSCs) to enriched populations (87%) of 
DARPP32-expressing medium spiny GABA neurons. Transplanta-
tion of these human forebrain GABA neurons and their progeni-
tors, but not GABA interneurons, into the striatum of quinolinic 
acid-lesioned mice results in generation of large populations of 
DARPP32+ medium spiny GABA neurons. Importantly, these human 
medium spiny GABA neurons project specifically to the substantia 
nigra as well as receiving glutamatergic and dopaminergic inputs, 
thus reforming the cortex-striatum-midbrain circuitry. Finally, mice 
receiving the medium spiny GABA neurons but not the GABA inter-
neurons exhibit recovery of motor deficits. This finding raises hopes 
for cell therapy for HD.

Poster Board Number: F-3102

DIRECT DIFFERENTIATION OF BRACHIAL LATERAL 
MOTOR COLUMNAR NEURONS FROM MOUSE 
EMBRYONIC STEM CELLS THROUGH HOXC6 OVER-
EXPRESSION AND RA/SHH INDUCTION
Zhong, Juan1, Su, Huanxing2, Wang, Lihui1, Huang, Wenhao1, Xiao, 
Yajuan1, Zhang, Longmei1, Yan, Sen3, Li, zhiyuan1, Pei, Duanqing1, 
Lai, Liangxue1

1Guangzhou Institute of Biomedicine and Health, Chinese Academy of Sciences, 
Guangzhou, China, 2University of Macau, Macau, China, 3Jilin University, 
Changchun, China

The widespread motoneuron death in neurodegenerative disease 
such as spinal muscular atrophy and amyotrophic lateral sclerosis 
leads to muscle denervation and denervation-induced muscle de-
terioration. Embryonic stem cell (ESC)-derived motor neurons could 
be an alternative used to restore motor function in these neurode-
generative diseases. Efficient locomotor control relies on precise 
connections between motor neuron subtypes and their target 
muscles. Therefore, acquisition of motor neuron subtype identi-
ties is a critical determinant to establish appropriate patterns of 
connectivity, since different neuron subtypes have different setting 
position, axonal trajectory and target choice. Previous studies have 
shown that ES cells could be induced into regional motor neurons 
with specific axonal trajectory and target choice in certain special 
condition. For example, the motor neurons generated from ESCs 
under RA/Shh conditions exhibit a rostral cervical, median motor 
column (MMC)-like identity. To generate motor neuron subtypes 
with brachial projection, we transfer Hoxc6 gene, a factor essential 
for development of brachial Lateral Motor Clolumnar neuron, into 
ES cells. In the expression construct, Hoxc6 was driven by 3.6kb HB9 
enhancer and Hsp68 basal promoter. Then, the ES cells with Hoxc6 
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were suspended in DFK10 medium for 2 days, followed by RA/Shh 
addition for another 5 days. The embryoid bodies (EB) were plated 
onto a cover slips and were cultured with the addition of GDNF 
(glial-derived neurotrophic factor),BDNF (brain-derived neuro-
trophic factor) and CNTF (ciliary neurotrophic factor) for 4 days. The 
cell types of the culture were examined by immuno-fluorescence 
test with a variety of antibodies, such as HB9, tubulin, Hoxc8. In our 
induction system, motor neurons could be generated efficiently, 
confirmed by HB9 and tubulin detection. When whole-cell patch-
clamp recording techniques were applied, these motor neurons 
exhibit electrophysiological activity with repetitive trains of action 
potentials. Most importantly, some of the motor neurons clearly ex-
pressed Hoxc6 and Foxp1, which are the typical markers of brachial 
Lateral Motor Clolumnar neurons. Our results showed that forced 
expression of Hoxc6 in post-mitotic motor neurons was able to alter 
the Hox profile adequately and help some of the induced motor 
neurons to gain brachial Lateral Motor Clolumn (LMC) characters.

Poster Board Number: F-3103

THE ROLE OF HYPOXIA INDUCIBLE FACTOR-1α IN 
NEURAL COMMITMENT OF MOUSE EMBRYONIC 
STEM CELL
Matsuo-Takasaki, Mami, Zhao, Yang, Tsuboi, Ikki, Ohneda, Osamu
University of Tsukuba, Tsukuba, Japan

Recent studies have shown that the floating aggregate culture of 
embryonic stem (ES) cells give rise efficient neural differentiation in 
growth factor-minimized medium. However, molecular mechanism 
that leads undifferentiated cells to neural fate in cell aggregates is 
not fully understood. Hear we demonstrate that the oxygen-sen-
sitive hypoxia-inducible transcription factor, Hif-1α, is essential for 
neural commitment of ES cells. We found that hypoxic environment 
is spontaneously established in differentiating ES cell aggregates 
within three days, and that coincides with the Hif-1α activation. 
Adherent culture of ES cells under hypoxic condition resulted in Hif-
1α activation and showed significant increase of the expression of 
neural progenitor specific-gene Sox1 compare to ES cells cultured 
under normoxic condition. Hif-1α-depleted ES cells showed severe 
reduction in Sox1 expression while still exhibiting high expression 
levels of the epiblast-marker gene Fgf5 by day 4, when the majority 
of the control ES cells had already shut off the expression. These 
findings indicate that Hif-1α is a positive regulator of neural conver-
sion by promoting the transition of ES cell differentiation from 
epiblast state into neural progenitor state. We will discuss the mode 
of action of Hif-1α in early neural ectoderm differentiation.

Poster Board Number: F-3104

DYNAMIC CHANGES OF ERK SIGNALING 
ACTIVITY REGULATES MOUSE EMBRYONIC 
NEURAL STEM CELL PROLIFERATION, NEURONAL 
DIFFERENTIATION AND NEURITE OUTGROWTH
Zhong, Min, Chen, Chunhai, Zhang, Yanwen, Yu, Zhengping
Third Military Medical University, Chongqing, China

Extra cellular signal-regulated kinase 1/2 (ERK 1/2) plays an impor-
tant role in regulating embryonic neural stem cell (eNSC) fate. Here, 
we detected the activity of ERK1/2 signaling activity during brain 
development in mouse embryo. We found that during the eNSC ex-
pansion phase (embryonic day 9.5-10.5), ERK1/2 signaling was ac-
tivated at a high level. However, low level of ERK1/2 activation was 
found during the neurogenic phase (E11.5-E13.5). After that phase, 
the ERK1/2 signaling was activated again at a high level. In order 
to further detect the relationship between the changes of ERK1/2 

activity and the eNSC fate decision, we cultured the E10.5 eNSCs. A 
high level of ERK1/2 activity was observed in eNSCs cultured with 
the growth factors EGF and bFGF. After withdraw the growth fac-
tors, ERK1/2 signaling activity was decreased significantly and es-
pecially in the new generated neurons. Then a high level of ERK1/2 
activity was detected in the neurite of the new neurons. Further-
more, we found that temporally inactivation of ERK1/2 activity in 
eNSCs by U0126 or a specific siRNA direct the eNSCs differentiated 
to neurons. However, sustain blocking the ERK1/2 activity inhibited 
the cell viability and decreased the neurite outgrowth of the new 
born neurons. Our results reveal the dynamic changes of ERK1/2 
activity play a critical role in the embryonic neurogenesis.

Poster Board Number: F-3105

SYNERGISTIC ENHANCED DIFFERENTIATION 
OF MOUSE EMBRYONIC STEM CELLS TO 
HEPATOCYTES USING HYBRID EXTRACELLULAR 
MATRIX COMPOSED OF FUSION PROTEINS
Meng, Qingyuan, Akaike, Toshihiro
Tokyo Institute of technology, Tokyo, Japan

Hepatocytes are widely applied in the application of cell implanta-
tion, artificial liver or tissue engineering. However, the application 
was suppressed by the limitations in cellular proliferation and 
functional preservation, together with the difficulty in search for 
cell source. Thus the differentiation of embryonic stem (ES) cells 
to hepatocyte-like cells became important in providing a cell 
source for medical applications. A simple culture system to achieve 
the differentiated cell with high efficiency is crucial. In this study, 
undifferentiated ES cells cultured on E-cadherin-IgG Fc (E-cad-Fc) 
maintained high proliferative ability compared with the ones on 
gelatin-coated surface. Furthermore, the effect of hepatocyte 
growth factor - IgG Fc (HGF-Fc) on the differentiation of ES cells cul-
tured on E-cad-Fc-coated polystyrene (PS) to hepatocyte-like cells 
was evaluated. HGF-Fc and E-cad-Fc were stably co-adsorbed onto 
PS surface without interference each other. Differentiation of ES 
cells to the hepatocyte-like cells was performed through four steps 
including mesendoderm, definitive endoderm, hepatic-progenitor 
cells and hepatocyte-like cells. The HGF-Fc in the E-cad-Fc / HGF-Fc 
hybrid extracellular matrix (ECM) did not affect the cellular mor-
phology of single cells, the expression of E-cadherin. And the gene 
expression, albumin secretion of differentiated cells was confirmed 
in the hybrid culture system. The fusion protein of HGF-Fc cut down 
the requirements for the soluble factor of HGF in culture environ-
ment. After the hepatocyte induction and hepatocyte functions in 
the final stage of differentiation were confirmed, the induced cells 
were isolated by poly(N-p-vinylbenzyl-4-O-B-D-galactopyranosyl-
D-gluconamide)(PVLA) matrix due to the specific interaction of 
asialoglycoprotein receptors and galactose in the PVLA. This hybrid 
ECM could be effectively used to enhance the hepatocyte differ-
entiation, hepatocyte functions, and reduce the cost of induction 
process. It is promising in the application of mass production of ES 
cells-derived hepatocytes without enzymic stress and flow cytom-
etry sorting process.

Poster Board Number: F-3106

THE EXPRESSION PROFILING AND FUNCTION OF 
MICRORNAS IN EARLY NEURAL DEVELOPMENT
Tan, Fangzhi, Qian, Cheng
Institute of Biochemistry and Cell Biology, shanghai, China

Neural fate commitment is a multi-step and complex event during 
early embryonic development. At early stage, the inner cell mass 



ISSCR 10th Annual Meeting www.isscr.org/2012

222

Detailed Program and Abstracts — Friday, June 15
(ICM) differentiates to epiblast, and then the pluripotent epiblast 
cells give rise to all three germ layers including ectoderm. The 
process that ectoderm cells acquire a neural fate is called neural 
induction. Recently, we derive an in vitro epiblast stem cell (EpiSC) 
line from a critical time window during the neural differentiation 
of mouse ES cells. Thus mouse ES cells, ES cells derived EpiSCs 
(ESD-EpiSCs) and neural progenitor cells (NPCs) can be used as 
in vitro model to mimic the in vivo neural development. MicroR-
NAs are endogenous 21-23 nucleotide noncoding RNAs that can 
regulate almost all development processes. To test whether specific 
microRNAs are involved in different stages during the neural 
commitment, we used deep sequencing technology to perform 
microRNA expression profiling in ES cells, ESD-EpiSCs and NPCs. 
Through microRNA targets GO and BMP pathway components 3’-
UTR luciferase assay we found that microRNAs are involved in early 
neural commitment, and mir-219 promotes neural differentiation 
of embryonic stem cells.

Poster Board Number: F-3107

THE EFFECT OF RECOMBINANT E-CADHERIN 
SUBSTRATUM ON DIFFERENTIATION OF MOUSE 
ES/IPS CELLS INTO PANCREATIC PROGENITORS
Motazedian, Ali, Haque, Amranul, Akaike, Toshihiro
Tokyo Institute of Technology, Tokyo, Japan

Embryonic stem (ES) cells and induced pluripotent stem (iPS) cells 
provide unlimited cell source that can generate almost all cell types 
and treat degenerative diseases. Based on biomaterial approach to 
tissue engineering and regenerative medicine, recently we showed 
that using a fusion protein of E-cadherin extracellular domain and 
the IgG Fc domain (E-cad-Fc) as a model matrix for cell adhesion 
resulted in enhanced ES cells proliferation without colony forma-
tion. As for our previous study, this E-cadherin substratum was used 
to generate hepatocyte-like cells from mouse (m) ES cells. And it 
revealed that defined and selective culture conditions could over-
come current problems such as chaotic differentiation and very low 
yield of mature cells. In this study, by applying E-cad-Fc matrix, we 
defined a new culture conditions for differentiation of mES/miPS 
cells into pancreatic progenitor cells. mES/miPS cells were cultured 
on E-cad-Fc in presence of Activin A to induce definitive endoderm. 
Then the cells were directed toward pancreatic progenitors in 
presence of well-defined protein kinase C (PKC) signaling activators 
including retinoic acid (RA), phorbol-12-myristate-13-acetate (PMA) 
and (-)-Indolactam V (ILV). Gelatin was used as a control extracellu-
lar matrix (ECM) for conventional culture system during the experi-
ment. Immunostaining and RT-PCR were preformed to monitor the 
stage specific markers towards pancreatic progenitors. In contrast 
to gelatin, in the serum-free culture conditions and in the presence 
of significantly lower amount of Activin A, we could observe the 
efficient expression of definitive endoderm markers, Sox17 and 
Foxa2, and pancreatic progenitor markers, Pdx1 and Ptf1a. There-
fore, the application of chimera protein-based recombinant ECM 
would be a step forward to develop a serum-/feeder-free defined 
culture system for homogeneous population of differentiated cells.

Poster Board Number: F-3108

ENHANCED CHONDROGENESIS BY SPECIFIC 
GROWTH FACTORS IN BUFFALO EMBRYONIC 
STEM CELLS MODEL
Sritanaudomchai, Hathaitip1, Kitiyanant, Yindee2, Tong-ngam, 
Pirut3, Kusamran, Thanit4

1Department of Oral Biology, Faculty of Dentistry, Mahidol University, Bangkok, 
Thailand, 2Department of Anatomy, Faculty of Science, Mahidol University, 
Bangkok, Thailand, 3Reproductive and Stem Cell Biology Research Group, 
Institute of Molecular Biosciences, Mahidol University, Nakhon Pathom, 
Thailand, 4National Doping Control Centre, Faculty of science, Mahidol 
University, Bangkok, Thailand

The chondrogenic differentiation of embryonic stem cells (ESCs) 
via embryoid bodies has been established as a suitable model to 
understand chondrogenesis signaling pathway and molecular 
mechanism in vitro. This investigation was aimed to improve chon-
drogenic differentiation of buffalo ESCs by using bone morpho-
genetic protein 2 (BMP-2), fibroblast growth factor 10 (FGF-10), 
transforming growth factor-beta1 (TGF-β1) and their combinations. 
ESCs differentiation into chondrocytes was characterized by the 
appearance of alcian blue-stained areas as well as the expression 
of cartilage associated genes (RT-PCR) and protein (immunocy-
tochemistry). BMP-2 or FGF-10 treatment separately enhanced 
chondrogenic differentiation, whereas TGF-β1 treatment inhibited 
buffalo ESC-derived chondrogenesis. Combined treatment of BMP-
2 and FGF-10 mostly enhanced the buffalo ESCs chondrogenic 
differentiation showing 15.2 fold of alcian blue positive areas, 3.25 
folds expression of the mesenchymal cell marker scleraxis gene, 
1.9 and 7 folds expressions of the cartilage matrix protein collagen 
II gene and protein, respectively higher than untreated control 
groups. In addition, chondrogenesis to mature chondrocytes of 
the buffalo ESCs mesenchymal and chondrogenic progenitor cells 
was consistently recapitulated. This study suggests that the buffalo 
ESCs could be successfully triggered in vitro to differentiate into 
chondrocyte-like cells by specific growth factors. These findings 
may provide a novel in vitro model to study the regulatory mecha-
nism of chondrogenesis. 

Poster Board Number: F-3109

REGULATORY FACTORS FOR THE DIFFENTIATION 
OF CILIATED CELLS FROM MOUSE EMBRYONIC 
STEM CELLS
Ninomiya, Naoto1, Nishimura, Yusuke2, Komazak, Shinji3, Ishiura, 
Shoichi4, Asashima, Makoto4, Kurisaki, Akira5

1University of Tokyo, Tokyo, Japan, 2Department of Biological Science, 
Graduate School of Science, University of Tokyo, Tokyo, Japan, 3Department 
of Anatomy, Saitama Medical School, Saitama, Japan, 4Department of Life 
Sciences (Biology), Graduate School of Arts and Sciences, University of Tokyo, 
Tokyo, Japan, 5Research Center for Stem Cell Engineering, National Institute of 
Advanced Industrial Science and Technology, Tokyo, Japan

Epithelial cells with motile cilia play crucial roles in the maintenance 
of homeostasis in adult organs and the morphogenesis during 
development. Defects in the structural components of cilia cause 
chronic bronchitis, sinusitis, situs inversus, male sterility and hydro-
cephalus. Most of the motile cilia have 9+2 microtubule arrange-
ment with axonemal dyneins, which confer mechanical movement 
to cilia. These 9+2 cilia can be observed in the respiratory tract, 
reproductive organs, and brain ependyma. In contrast, primary cilia, 
which have 9+0 skeletal structure, are basically immotile because 
they lack axonemal dynein. Primary cilia exist singly in almost all 
cells, and serve as sensory organelles for various extra cellular 
stimuli. As one of the exception of this rule, there are 9+0 cilia in 
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the embryonic node that move and generate extra-embryonic fuid 
fow. Mammalian ciliogenesis consists of four stages: (1) duplication 
of centrioles, (2) migration and docking of centrioles to the apical 
membrane, (3) formation of accessory structures of basal bodies 
and (4) elongation of cilia. Although the morphological studies 
by electron microscopy have uncovered detail of these processes, 
regulatory factors involved in ciliogenesis during development 
are largely unknown. Foxa2 is a Forkhead box (F-box) transcription 
factor is a crucial transcription factor that direct specification of 
the definitive endoderm formation such as respiratory tract, liver, 
pancreas and intestine. In the lung, the expression of Foxa2 is re-
stricted to the epithelial cells of conducting and peripheral airways 
and alveoli. Previous studies revealed that Foxa2 enhanced the 
expressions of respiratory epithelial marker gene, In this paper, we 
have shown that Foxa2 and Foxj1 are crucial regulatory molecules 
for the ciliated cell differentiation from ES cells. Ectopic expression 
of Foxa2 in mouse ES cells induced trachea-type ciliated cells. In 
contrast, ectopic expression of Foxj1 induced ependymal cell-like 
ciliated cells from ES cells, although Foxj1 has been reported as an 
essential transcription factor for ciliated cell differentiation. Our 
results suggest that transcription factors regulates the type of cili-
ated cell differentiation and that Foxj1, the essential factor for the 
ciliated cells, is not sufficient to control the differentiation of ciliated 
cells from ES cells.

Poster Board Number: F-3110

EXPRESSION OF TEKT1 DURING DIFFERENTIATION 
OF MONKEY ES AND IPS CELLS
Takada, Tatsuyuki1, Shimozawa, Nobuhiro2, Suemori, Hirofumi3, 
Ohta, Yoshio1

1Ritsumeikan Univ, Kusatsu Shiga, Japan, 2Tsukuba Primate Research Center, 
Tsukuba, Japan, 3Kyoto Univ, Kyoto, Japan

Primate embryonic stem (ES) cells reportedly expressed post-mei-
otic marker genes such as TEKT1 and GDF9, specific for spermatid 
and oocyte respectively, during spontaneous differentiation in vitro. 
Expression of TEKT1 and GDF9 has also been reported regardless 
of sex difference (XY or XX) of primate ES cells. In this study we 
focused on the expression of TEKT1 as well as other germ cell mark-
ers during in vitro differentiation using XY and XX ES and XX iPS cell 
lines established from cynomolgus monkey. Immunohistochemical 
analysis was also performed to identify cells expressing these mark-
ers in EBs. In addition, we investigated the cells expressing TEKT1 
using TEKT1 reporter ES cell line. Pre-meiotic germ cell markers 
(VASA, NANOS3, PIWIL2) were upregulated in both ES and iPS cell 
lines upon the in vitro differentiation. Up-regulation of post-meiotic 
markers (HAPRIN, TEKT1, and TEKT3) was observed in both ES and 
iPS cell lines. Of interest, ES and iPS cells showed similar time course 
of germ cell marker genes. These results suggested that non-
human primate iPS cells also express post-meiotic markers and sex 
difference (XY or XX) did not affect the expression pattern of TEKT1 
and under in vitro differentiation. Immunohistochemical analyses of 
EBs showed specific localization of cells expressing TEKT1 protein. 
We are currently analyzing gene expression profiles of TEKT1 ex-
pressing cells and will discuss its character.

Poster Board Number: F-3111

DIFFERENTIATION OF MOUSE EMBRYONIC STEM 
CELLS INTO INNER EAR HAIR CELL-LIKE CELLS 
USING STROMAL CELLS CONDITIONED MEDIUM
Ouji, Yukiteru, Yoshikawa, Masahide
Dept of Pathogen, Infection and Immunity, Nara Medical University, Kashihara, 
Japan

[Introduction] Hearing loss is mainly due to an inability of cochlear 
sensory epithelia to replace lost hair cells of the inner ear. Embry-
onic stem (ES) cells have shown promise for cell therapy in a range 
of organs, because of their potential for self-renewal and pluripo-
tency. In the present study, we investigated the differentiation of ES 
cells into inner ear hair cells using differentiation-inducing activity 
in culture supernatants of PA6 and ST2 stromal cells. [Methods] 
Various media, including DMEM with 10% FBS, DMEM+KOS, 
DMEM+N2M, DMEM+N2M+FGF2, PA6-conditioned medium (PA6-
CM), and ST2-CM, were investigated in regard to their effects on 
the differentiation of 4-day embryoid bodies (EBs) into hair cell-like 
cells. EBs were cultured in media for 14 days, after which the expres-
sions of hair cell markers, including myosin 7a, myosin 6, Brn3c, and 
a9AchR, were examined by RT-PCR and immunocytochemistry. 
[Results] Prominent neuritic outgrowths were observed emerg-
ing from the EB aggregates in cultures with ST2-CM, while such 
distinguished formation of neuritis was not observed in cultures 
with the other media. PA6-CM induced expressions of MAP2 and 
GFAP, but not those of inner ear hair cell markers, while it promoted 
the induction of hair cell markers, as shown by both RT-PCR and 
immunocytochemistry findings. [Conclusion] Inner ear hair cell 
marker-positive cells were generated from ES cells after culturing in 
ST2-CM, suggesting that secreted differentiation-inducing activity 
may be sufficient to induce hair cell-like cells from ES cells.

Poster Board Number: F-3112

ROBUST AND SCALABLE GENERATION OF 
PROGENITOR T CELLS FROM HEMATOPOIETIC 
STEM CELLS (HSCS) AND PLURIPOTENT 
STEM CELLS (PSCS) IN A NOTCH LIGAND-
FUNCTIONALIZED HYDROGEL SYSTEM
Shukla, Shreya, Zandstra, Peter W.
Institute of Biomaterials and Biomedical Engineering, University of Toronto, 
Toronto, ON, Canada

Embryonic and induced PSCs hold great potential for cell-based 
therapies due to their ability to differentiate into all cell types, 
including T cells. T cells are critical for regulating immune responses 
and maintaining an immunological memory of recurring patho-
gens in the body. T cell deficiency post chemotherapy can be lethal 
as these cells mediate resistance to opportunistic infections after 
bone marrow transplantation. Engineering robust technologies 
to generate progenitor T cells from HSCs and PSCs could provide 
a scalable source of transplantable immune cells and important 
tools for modeling immune diseases. T cells develop in the thymus 
in a sequential, temporal and spatially ordered microenviron-
ment. To engineer the thymic niche in vitro, a novel immobilized 
ligand-hydrogel system is being developed as a defined synthetic 
stem cell niche for T cell progenitor development and expansion. 
Our laboratory has previously shown the efficacy of using agarose 
hydrogels functionalized with growth factors to encapsulate and 
differentiate PSCs towards the mesoderm lineage. Here, we pres-
ent work functionalizing agarose with protein-G that is capable 
of immobilizing two Notch signaling ligands essential for T cell 
development - Delta-like 4 (DL4) and Jagged-1 (Jag-1). The initial 
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immobilization chemistry was optimized using IgG-FITC, a model 
protein for the Fc-expressing Notch ligands. We obtained covalent-
ly-immobilized IgG-FITC at a concentration of 40ug/mL while the 
non-specifically adsorbed control had a concentration of 6.7ug/
mL. Additionally, to optimize the three-dimensional presentation of 
Notch ligand, we coupled IgG-FITC agarose with the Aggrewell sys-
tem for the microwell-based aggregation of defined HSC numbers 
in functionalized agarose. Results will be presented quantifying and 
functionally validating the conjugation of DL4 and Jag-1 to agarose 
using Notch-responsive model cell lines. Optimal local cell density 
and Notch ligand ratios will be determined using mouse fetal liver-
derived HSCs. We have previously presented the differentiation 
kinetics of mouse ESCs and iPSCs derived from mature and im-
mature T cell subsets (T-iPSCs) to blood progenitor cells in serum-
free conditions with defined aggregate sizes. We observed that 
double-negative 1 (DN1) progenitor T cell derived iPSCs (DN1-iP-
SCs) produced six-fold more Flk1+PDGFRa+ blood progenitors than 
ESC controls as early as day 3.5 of serum-free differentiation. These 
T-iPSC derived mesoderm progenitors will be differentiated back to 
progenitor T cells in the DL4/Jag-1 functionalized agarose system. 
The assay will be used to validate whether differentiation of T cells 
from stem cells can be accelerated by deriving iPSCs from mature 
or immature T cell subsets (or T-iPSCs) as they retain memory of the 
cell type from which they are derived. By engineering an immo-
bilized Notch ligand-hydrogel system as a defined synthetic stem 
cell niche, we aim to produce progenitor T cells with high yield and 
efficiency and gain greater insight into the mechanisms that drive 
PSCs to the definitive mesoderm fate.

Poster Board Number: F-3113

ELL3 ENHANCES DIFFERENTIATION OF MOUSE 
ESCS BY REGULATING EMT AND APOPTOSIS
Park, Kyung-Soon, Ahn, Hee-Jin, Cha, Young
CHA University, Seongnam-si, Korea, Republic of

Ell3 is a testis-specific RNA polymerase II elongation factor whose 
cellular function is not clear. The present study shows that Ell3 is 
activated during the differentiation of mouse embryonic stem cells 
(mESCs) where it plays a critical role to stimulate lineage differen-
tiation of mouse embryonic stem cells (mESCs) by promoting epi-
thelial-mesenchymal transition (EMT) and suppressing apoptosis. 
mESCs engineered to stably expressing Ell3 were rapidly differenti-
ated compared to control cells either under spontaneous differen-
tiation condition or neural lineage specific differentiation condition. 
Gene expression profile and quantitative RT-PCR analysis showed 
that the expression of EMT markers including Zeb1 and Zeb2, two 
major genes to regulate EMT, were activated in Ell3 overexpress-
ing mESCs. Remarkably, knockdown of Zeb1 compromised the 
enhanced  differentiation capacity of Ell3 overexpressing mESCs, 
which indicates that Ell3 plays to induce differentiation of mESCs 
by activating EMT. In contrast to Ell3 overexpressing mESCs, Ell3 
knocked-down mESCs could not differentiate in the differentiation 
condition but instead underwent caspase-dependent apoptosis. 
In addition, apoptosis of differentiating Ell3 knocked-down mESCs 
was associated with the enhanced expression of p53. The present 
results suggest that Ell3 promotes the differentiation of mESCs by 
activating the expression of EMT related genes and by suppressing 
p53 expression.

Poster Board Number: F-3114

CHARACTERIZATION OF MESP1 POSITIVE 
CARDIOVASCULAR PROGENITORS DERIVED FROM 
EMBRYONIC STEM CELLS
Uosaki, Hideki, Shenje, Lincoln T., Kwon, Chulan
Division of Cardiology, The Johns Hopkins University School of Medicine, 
Baltimore, MD, USA

Embryonic stem cells (ESCs) are a potent tool to study cardiovas-
cular progenitor development in vitro. Recent ESC studies sug-
gested that Flk1+/PDGFRa+ cells represent an early cardiovascular 
progenitor population that give rise to heart and vascular cells, but 
it is unknown if these cells co-express the earliest cardiovascular 
progenitor marker Mesp1, whose lineage contributes to nearly all 
heart and vessel cells in vivo. To address this question, we have gen-
erated a Mesp1RFP ESC line that constitutively express RFP in cells 
derived from Mesp1+ progenitor. In this line, Cre is expressed from 
the Mesp1 locus and activate RFP expression by excising a loxP-
stop-loxP sequence in the Rosa locus. With an established cardio-
myocyte differentiation protocol, we induced Flk1+/PDGFRa+ cells 
using the Mesp1RFP ESCs. On day 4 of ESC differentiation, approxi-
mately 50% of ESCs were differentiated to Flk1+/PDGFRa+ cells. 
Surprisingly, only a small fraction of Flk1+/PDGFRa+ cells expressed 
RFP. We further analyzed the RFP+ cells by flow cytometry and 
found that RFP+ cells can give rise to cardiac cells more efficiently 
than Flk1+/PDGFRa+ cells. These results suggest that a subset of 
Flk1+/PDGFRa+ may represent “pure” cardiovascular progenitors in 
the ESC system. Further investigation on Mesp1+ cells will provide 
fundamental insights into understanding the induction and dif-
ferentiation of cardiovascular progenitors.

Poster Board Number: F-3115

CARDIAC DIFFERENTIATION OF MOUSE 
EMBRYONIC STEM CELLS BY PATTERNING 
CULTURE METHOD
Sasaki, Daisuke1, Iwamiya, Takahiro1, Shimizu, Tatsuya1, Masuda, 
Shinako1, Matsuura, Katsuhisa1, Kobayashi, Jun1, Itoga, Kazuyoshi1, 
Yamashita, Jun K.2, Kuroda, Masatoshi3, Tomiyama, Yumiko3, 
Tsuchiya, Katsunori3, Yamato, Masayuki1, Okano, Teruo1

1Tokyo Women’s Medical University, Tokyo, Japan, 2Kyoto University, Kyoto, 
Japan, 3Dai Nippon Printing Co., Ltd., Tokyo, Japan

Heart transplantation is limited by the shortage of donor hearts. 
Cardiac regenerative therapy based on cardiomyocyte transplanta-
tion is expected to become an alternative to heart transplantation. 
Investigations aiming to prepare cardiomyocytes for transplanta-
tion from embryonic stem cells and induced pluripotent cells (ES/
iPS cells) are actively conducted all over the world. A human left 
ventricle contains several billions of cardiomyocytes, and it is esti-
mated that about a billion cardiomyocytes are lost by myocardial 
infarction that induces heart failure. This fact suggests that prefer-
ably more than a billion cardiomyocytes are necessary to restore 
severe heart failure. To prepare such a large amount of cardiomyo-
cytes from ES/iPS cells practically, cell culture methods must be 
improved to reduce requisite labor and costs as much as possible. 
There are two conventional culture methods for cardiac differen-
tiation of ES/iPS cells, a hanging drop method and a suspension 
culture method. A hanging drop method can control the size of 
embryoid bodies (EBs) for efficient cardiac differentiation. How-
ever, the drawback is that it requires labor-intensive procedures 
and is thus unfavorable for large-scale culture. On the other hand, 
a suspension culture method is favorable for large-scale culture. 
However, the drawback is that it cannot control the size of EBs, so 
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that the efficiency of cardiac differentiation is relatively low. To over-
come these drawbacks, in the present study, we developed a novel 
culture method “patterning culture method”. This method enables 
simple mass preparation of size- and shape-controlled cell ag-
gregates for efficient cardiac differentiation on culture substrates. 
Utilizing photolithography, polyacrylamide micro-patterns were 
grafted onto the silanized surfaces of glass coverslips. The silanized 
glass surfaces are cell-adhesive and the polyacrylamide-grafted 
surfaces are non-cell-adhesive because of its high hydrophilicity. 
Therefore, the surface of this substrate comprised a micro-pattern 
of cell-adhesive and non-cell-adhesive domains. Mouse ES cells, in 
which α-cardiac myosin heavy chain promoter-driven EGFP gene 
was introduced, were cultured on this cell patterning substrate. As 
the ES cells proliferated, they spontaneously formed cell aggregates 
on the cell-adhesive domains, and the aggregate-induced cardiac 
differentiation was confirmed by beating and EGFP expression. 
Morphological analysis revealed that the formation of ES cell ag-
gregates resulted from the over-proliferation of cells at the edges 
of cell-adhesive domains due to the failure of contact inhibition. 
The shape and size of ES cell aggregates were controlled by the 
configuration of micro-pattern on the substrate, and the efficiency 
of cardiac differentiation also changed depending on that configu-
ration. The investigation is ongoing to clarify the optimal configura-
tion of micro-pattern for the efficient preparation of cardiomyo-
cytes from ES/iPS cells.

Poster Board Number: F-3116

PLURIPOTENCY FACTORS GOVERN 
MESENDODERM FORMATION
Weidgang, Clair1, Müller, Martin1, Liebau, Stefan2, Kleger, 
Alexander1

1Department of Internal Medicine 1, Ulm, Germany, 2Anatomy and Cell Biology, 
Ulm, Germany

Pluripotency factors have been shown to regulate ES cell self-
renewal. However, their function in early embryonic lineage 
commitment is poorly understood. In this study we identify a 
novel pluripotency gene in the onset of mesendoderm specifica-
tion. We show that this gene is dynamically upregulated in mouse 
embryos and in vitro differentiated embryonic stem cells, which is 
concomitant with mesendodermal lineage specification. Genome-
wide transcriptional profiling of in vitro differentiated murine 
embryonic stem cells indicated an enhanced specification towards 
mesendoderm. Accordingly, prolonged cultures were enriched for 
mature mesodermal and endodermal derivatives. We demonstrate 
that this novel factor directly activates key transcription factors of 
mesendoderm as assessed by ChIP and luciferase assays. In addi-
tion, there is a paracrine mechanism governed by this gene, which 
in turn activates the non-cell autonomous cell fate specification. 
Taken together, our data suggest a cell autonomous and non-cell 
autonomous function of a so far unknown pluripotency factor in 
early embryonic lineage specification towards mesendoderm.
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S14 INDUCES NEUROGENESIS IN RAT FETAL 
NEURAL STEM CELLS
Park, Min-Hye1, Kong, Sun-Young1, Kim, Ji-hyeon1, Sung, Sang-
Hyun2, Kim, Hyun-Jung1

1Laboratory of Molecular and Stem Cell Pharmacology, Chungang University, 
Seoul, Korea, Republic of, 2Seoul National University, Seoul, Korea, Republic of

Neural stem cells (NSC) have ability to proliferate and differenti-
ate into cells that compose the nervous system such as neurons 
and glia. In our current study, we screened several components 

that are isolated from natural products and found a compound 
(S14) that was effective in induction of neuronal differentiation in 
NSC derived from fetal rat cortex. Neurogenic effect of S14 was 
determined by immunocytochemistry, real-time RT-PCR, and 
western blot analysis. S14 increased the number of neurons in a 
concentration-dependent manner (0.25-1uM) and induced genes 
related to neurogenesis such as βIII-tubulin. S14 also increased 
Tuj1 protein level in a concentration-dependent manner. However, 
S14 had no effect on NSCs proliferation. Cell proliferation was 
assessed by measuring neurosphere size and by MTT assay. The 
sphere volume of S14-treated NSCs was not increased compared 
with that of control. Cell viability showed no significant changes. 
S14 also decreased the expression of stem cell marker nestin mRNA 
and nestin protein (western blot analysis). Our results suggest that 
natural product can regulate NSC fate and may be useful for future 
regenerative medicine.
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EXPRESSION OF CONNEXINS IS REQUIRED FOR 
MESO- AND ENDODERMAL DIFFERENTIATION OF 
ES CELLS In vItro .
Wörsdörfer, Philipp1, Bosen, Felicitas2, Egert, Angela3, 
Zimmermann, Katrin4, Pfeifer, Alexander4, Schorle, Hubert3, 
Edenhofer, Frank1, Willecke, Klaus2
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Gap junctions are intercellular conduits that allow the diffusional 
exchange of small molecules (< 1.8 kDa) between neighbor-
ing cells. A gap junction channel consists of two hemichannels 
(connexons), hexameric structures formed by protein subunits, 
termed connexins. 20 connexin isoforms have been identified in 
the mouse, 21 in the human genome. Mouse embryonic stem (ES) 
cells express three connexin isoforms (Cx31, Cx43 and Cx45) and 
are functionally coupled via gap junction channels. The actual 
role of these connexins in terms of pluripotency maintenance and 
differentiation remains elusive. To elucidate the function of gap 
junctional communication we generated loxP-modified ES cells 
for the conditional ablation of both, Cx43 and Cx45. Cx43/Cx45-
deficient cells show 95% reduction in gap junctional intercellular 
communication (GJIC) as determined by neurobiotin microinjec-
tion. Remarkably, this strong reduction in cell-cell coupling does 
not alter proliferation rates or apoptotic cell death. Differentiation 
of Cx43/Cx45-deficient ES cells employing an embryoid body (EB) 
differentiation paradigm revealed no obvious morphological dif-
ferences to the loxP-modified control cells until day five. However, 
whereas between day six and eight Cx43/45 loxP-modified EBs 
undergo strong morphological changes, including the develop-
ment of cystic structures, connexin-deficient EBs do not change. 
Even after 17 days in suspension culture only a few cystic EBs were 
detected in the Cx-null cultures. Moreover, in the mutants we 
found a strong reduction in the number of EBs showing beating 
clusters and in the expression of various cardiac proteins. Next we 
addressed the question whether the expression of mRNAs associ-
ated with early ES cell differentiation are misregulated upon Cx43/
Cx45 deficiency. Therefore, we performed quantitative RT-PCR 
analyses to determine the expression levels of early mesoderm and 
endoderm markers. We found that the expression of these mRNAs 
was significantly reduced in Cx43/Cx45 deficient EBs at several time 
points. This phenotype was rescued by the lentiviral overexpression 
of Cx43 and Cx45 in Cx43/Cx45 deficient EBs. From these observa-



ISSCR 10th Annual Meeting www.isscr.org/2012

226

Detailed Program and Abstracts — Friday, June 15
tions we conclude that connexin expression is required for the 
proper differentiation of ES cells in suspension culture. We assume 
that connexin expression is at least essential for the induction of 
primitive streak-like structures and mesendodermal differentiation 
in vitro.

Poster Board Number: F-3119

EFFICIENT HEMATOPOIETIC DIFFERENTIATION OF 
COMMON MARMOSET EMBRYONIC STEM CELLS 
BY THE INHIBITION OF PI3K-AKT PATHWAY
Nii, Takenobu, Marumoto, Tomotoshi, Kawano, Hirotaka, Liao, 
Jiyuan, Yamaguchi, Saori, Nagai, Yoko, Okada, Michiyo, Miura, 
Yoshie, Tani, Kenzaburo
Division of Molecular and Clinical Genetics, Department of Molecular Genetics, 
Kyushu University, Fukuoka, Japan

The human regenerative medicine by the transplantation of the 
functional cells differentiated from embryonic stem cells (ESCs) 
or induced pluripotent stem cells (iPSCs) have great potential of 
contributing to the treatment for various diseases, and thus have 
attracted huge public attention. However, the risk of unwelcome 
tumor formation originated from transplanted cells in recipients re-
mains to be solved. Therefore the safety and efficacy of ESCs/iPSCs 
based therapies should be carefully examined using reliable animal 
models for diseases before their clinical application. Among experi-
mental animal models, common marmoset (CM, Callithrix jacchus), 
one of NEW WORLD monkeys, has recently been recognized as a 
useful non human primate because they are small, easy to handle, 
highly reproductive and genetically very similar to humans. We 
have continuously investigated the characteristics of ESCs and 
iPSCs derived from CM. It has been reported that the maintenance 
of human or mouse ESCs/iPSCs require basic fibroblast growth 
factor (bFGF) or leukemia Inhibitory factor (LIF) respectively, how-
ever the growth factors required for the culture of CM ESCs/iPSCs 
have not been clearly determined. To clarify whether self-renewal 
and proliferation of CM ESCs depend on bFGF or LIF, we cultured 
them in various conditions, and found that the undifferentiated 
state of CM ESCs could be maintained in the medium (Knockout 
DMEM supplemented with 20% Knockout Serum Replacement, 
1 mM L-glutamine, 0.1 mM MEM nonessential amino acids, 0.1 
mM β-mercaptoethanol and antibiotics) containing bFGF even 
when they were passaged by mechanically dissociated single cells. 
Moreover the proliferation of CM ESCs was significantly enhanced 
in the presence of bFGF. Addition of LIF in the culture medium 
did not affect the self renewal and proliferation of CM ESCs. These 
results indicate that bFGF is necessary for culturing CM ESCs, but 
LIF is dispensable. The bFGF is known to activate PI3K-AKT pathway 
to maintain them in an undifferentiated state of human ESCs. To 
develop an efficient method to promote differentiation of CM ESCs 
into hematopoietic cells by the inhibition of PI3K-AKT pathway, 
we treated two CM ESC lines (Cj11 and CM40) with PI3K inhibi-
tor, LY294002, during embryoid body (EB) formation for 4days. 
We found that addition of LY294002 increased the expression of 
mesoderm (T and FLK1), hematopoietic and endothelial (CD34) 
makers in Day4-EBs, although the number of EBs was significantly 
decreased. Moreover colony formation assay revealed that the abil-
ity of hematopoietic potential of Day4-EBs was also enhanced in 
the presence of LY294002. These results suggested that inhibition 
of PI3K pathway promoted the hematopoietic differentiation of CM 
ESCs during EB formation. Our findings provide useful information 
to develop a better technology of the culture and hematopoietic 
differentiation of CM ESCs.
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EFFICIENT DERIVATION OF NEURAL STEM CELLS 
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Pharma Co.Ltd., Osaka, Japan

The Common marmoset (Callithrix jacchus) is a small New World 
primate spiecies. They generate many offsprings during their life, 
and are easy to breed in a laboratory, compared to other types of 
primate models. Thus, they have been expected as non-human pri-
mate models for varieties of purposes including pre-clinical studies. 
We have previously found that the transplantation of neural stem 
cells (NSCs) derived from mouse and human ES cells and iPS cells 
are effective for functional recovery of mouse spinal cord injury 
models (Kuamagai et al., 2009, Tsuji and Miura et al., 2010, Nori and 
Okada et al., 2011). However, for clinical application, these trans-
plantation studies, using rodent models or xenograft transplanta-
tion of human cells into rodent models, are insufficient to evaluate 
immunological rejections or tumorigenesis of the transplanted 
NSCs. Thus, allograft transplantation in primate models, such as 
transplantation of marmoset NSCs into marmoset spinal cord injury 
model, is essential. We have also previously established marmoset 
ES cells (Sasaki et al., 2005) and marmoset iPS cells (Tomioka et al., 
2010). In the present study, by modifying our own methods for 
neural differentiation from mouse or human ES and iPS cells (Okada 
et al., 2008, Okada et al., manuscript in preparation), we derived 
NSCs from marmoset ES cells efficiently, which are applicable to the 
transplantation into spinal cord injury model or the study of neural 
development of primates. We first formed embryoid bodies (EBs) 
from marmoset ES cells in the presence of neural inducers, Dor-
somorphin and Retinoic acid, and then formed neurospheres by 
dissociating EBs and culturing them in suspension in the presence 
of FGF-2. As a result, the treatment of Dorsomorphin and Retinoic 
acid during EB formation significantly increased neurosphere for-
mation efficiency. Marmoset ES cell-derived neurospheres could be 
passaged repeatedly, and could give rise to neurons and astrocytes 
when cultured adherently without FGF-2. Importantly, neurons 
derived from these neurospheres showed significant Ca2+ increase 
on high K+ stimulation, suggesting that these neurons may be 
functional. Moreover, by modifying this method, we could obtain 
neurospheres which could generate oligodendrocytes. In the near 
future, by the transplantation of marmoset ES cell and iPS cell-
derived neurospheres into marmoset spinal cord injury models, we 
are going to examine not only functional recoveries, but also the 
effectiveness of NSCs transplantation in the aspect of immunologi-
cal rejections and tumorigenicities in primate allograft models.
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CELL FATE SPECIFICATION IN EMBRYONIC STEM 
CELL DERIVED MOTOR NEURONS: DECIPHERING 
THE TRANSCRIPTIONAL CODE OF PHRENIC 
MOTOR NEURONS .
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NY, USA, 3Department of Pediatrics, University of Minnesota, Minneapolis, MN, 
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All land vertebrates use lungs to breathe air. Inspiration and expira-
tion are driven by complex brainstem circuitry, which relays the 
breathing rhythm via a motor neuron (MN) output layer to respira-
tory muscles. While considerable progress has been made in un-
derstanding the central pattern generator itself, very little is known 
about how respiratory MNs form and connect to target muscle 
during embryogenesis. We have established a gain-of-function 
(GOF) assay based on the differentiation of mouse embryonic stem 
cells (ESCs) to MNs that allows us to systematically screen for genes 
involved in MN subtype specification. We applied this approach to 
the developmental program of phrenic neurons, a key population 
of respiratory MNs that connects to the diaphragm muscle. We 
initially identified a set of genes enriched in the phrenic nucleus 
by comparing expression profiles of three primary MN populations 
isolated from E11.5 mouse embryos. Phrenic MNs, non-phrenic 
MNs from the same mid-cervical level and limb-innervating MNs 
were sorted by FACS and analyzed with Affymetrix arrays. The 
transcription factors up-regulated in embryonic phrenic MNs were 
then assessed for their ability to impose a (partial) phrenic identity 
in vitro. To this end, we generated a transgenic mouse ESC line 
expressing the CD2 surface marker fused to GFP under the control 
of the MN-specific Hb9 promoter. The ESCs also carry a doxycycline-
inducible promoter followed by a loxP site, which allowed us to 
insert candidate genes into this locus by Cre-mediated recombina-
tion. In vitro differentiation of these ESCs generated 20-30% MNs 
that were then magnetically enriched and induced with doxycy-
cline for 30h in culture. The acquisition of phrenic-like transcription-
al profiles in response to candidate gene expression was evaluated 
using the data from primary phrenic MNs and control populations. 
We studied the effect of 15 transcription factors with this system 
and identified several potential determinants of phrenic identity, 
including Pou3f1. For example, ectopic expression of Pou3f1 in ESC-
MNs up-regulated all type-II cadherins and protocadherins previ-
ously detected in primary phrenic neurons. Since phrenic identity is 
likely to be established by a combinatorial code of multiple factors, 
our future work will focus on other determinants that interact with 
Pou3f1. In addition to the in silico analysis, we are testing the ability 
of candidate factors to impose phrenic-like axonal projections in 
vivo. To expose ESC-MNs to a normal embryonic environment, we 
grafted them into cervical segments of intact mouse embryos in 
whole embryo cultures. The outgrowing motor axons follow nor-
mal trajectories, and the ability of Pou3f1 and/or other candidates 
to redirect them into the phrenic nerve is currently being investi-
gated. GOF screens with tissue derived from ESCs, such as the one 
with MNs reported here, is a powerful tool to study developmental 
programs, particularly when the use of large numbers of genetical-
ly modified mice is not practical. Furthermore, we intend to apply 
the insights gained into neuronal subtype specification to human 
ESC-MNs. Artificial human neural tissue could be developed as a 
tool for cell replacement therapy for conditions in which neurons 

are lost due to degeneration or injury. The success of such a thera-
peutic strategy may rely on the imposition of the precise neuronal 
subtype required in the graft.
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TAP63, MEMBER OF THE P53 FAMILY, IS ESSENTIAL 
FOR HEART DEVELOPMENT AND CARDIOGENESIS 
OF EMBRYONIC STEM CELLS
Aberdam, Daniel1, Pucéat, Michel2, Medawar, Alain1, Rouleau, 
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p63, a member of the p53 family, is essential for skin morphogen-
esis and epithelial stem cell maintenance. p63 gene encodes for 
two main isoforms, TAp63 and DNp63 with distinct gene expres-
sion profiling and opposite functions. While TAp63 controls cell 
apoptosis and ageing, DNp63 is implicated in cell proliferation, cell 
adhesion and epidermal commitment. Here, we report an unex-
pected role of TAp63 in cardiogenesis. p63 null mice exhibit severe 
defects in embryonic cardiac development, including dilation of 
both ventricles, a defect in trabeculation and abnormal septation. 
This was accompanied by myofibrillar disarray, mitochondrial 
disorganization and reduction in spontaneous calcium spikes. 
p63-deficient embryos have a decreased pool of nkx2.5, tbx5 and 
isl1-positive progenitor cells, suggesting that p63 is required at 
early stage for proper heart development from both the first and 
second heart lineages. By the use of embryonic stem (ES) cells, we 
show that TAp63 deficiency prevents expression of pivotal cardiac 
genes and production of cardiomyocytes. TAp63 is expressed in 
vivo and in vitro by endodermal cells. Coculture of p63-knockdown 
ES cells with wild type ES cells, supplementation with Activin A or 
over-expression of GATA-6 rescue cardiogenesis. Therefore, TAp63 
acts in a non-cell-autonomous manner by modulating expression 
of endodermal factors. Our findings uncover a critical role for p63 in 
cardiogenesis that could be related to human heart disease.
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Parkinson’s disease (PD) is a neurodegenerative disorder in which 
the nigro-striatal dopaminergic neurons selectively have been lost. 
Cell replacement therapy for PD has received a great deal of atten-
tion in the last decade. Many investigations have used pluripotent 
stem cells including embryonic stem (ES) and induced pluripotent 
stem (iPS) cells for generation of dopaminergic (DAergic) neurons. 
For transplantation of ES-derived DAergic neurons to PD subjects, a 
main issue is to culture and differentiate ES cells on substrates that 
can firstly provide a niche for efficient DAergic differentiation, and 
secondly facilitate the transferring and implantation of ES-derived 
DAergic neurons to midbrain of PD mice model. The present study 
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was aimed to study the effect of three dimensional cell culture 
provided by electrospun poly(epsilon-caprolactone)/gelatin (PCL/
Gelatin) nanofibrous scaffolds on DAergic programming fate of two 
mouse ES cell lines. To this end, we generated, a feeder-dependent 
and an independent mouse ES cells lines that can overexpress 
Nurr1 transcription factors (Nurr1-ES). Then, the cells were plated 
on the PCL/Gelatin nanofibrous scaffolds and differentiate to 
DAergic-like cells through a standard five-stage protocol. The scan-
ning electron microscopy (SEM) confirmed the attachment and 
infiltration of Nurr1-ES cells into PCL/Gelatin scaffolds. Quantita-
tive RT-PCR and Immunocytochemistry for midbrain DAergic 
neurons-specific genes such as tyrosine hydroxylase, dopamine 
decarboxylase and endogenous Nurr1 showed a higher expression 
in ES-derived DAergic neurons cultured and differentiate on PCL/
Gelatin than cells were cultured and differentiated on gelatin as 
control. Reverse-phase HPLC result showed that the ES-cells differ-
entiated on PCL/Gelatin scaffolds can efficiently secret dopamine in 
response to stimulus and the amount of secreted and intracellular 
dopamine was significantly more in these cells compare to ES-cells 
cultured on gelatin. In conclusion, our results demonstrated that 
PCL/Gelatin nanofibrous scaffolds can efficiently support/promote 
the generation of functional DAergic-like cells from Nurr1-ES cells. 
The results of this study may have impact in future tissue engineer-
ing of midbrain for cell therapy of PD.
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THE TRANSCRIPTIONAL NETWORKS REGULATED 
BY SOX FAMILY GENES DURING THE TRANSITION 
FROM EMBRYONIC STEM CELLS TO NEURAL STEM 
CELLS
Shen, Shihpei, Iyer, Vivek, Tate, Peri, Skarnes, William
Wellcome Trust Sanger Institute, Hinxton, Cambridge, United Kingdom

Sox2 is one of the well-known transcription factors involved in 
cell fate determination as well as in the regulation of embryonic 
development. With Sox1 and Sox3, this family of genes is important 
for maintaining the neural progenitor cells in the chick and mouse 
embryos (Bylund et al. 2003; Graham et al. 2003; Favaro et al. 2009). 
They maintain neural progenitor cells in an undifferentiated state 
and repress neuronal differentiation by inhibiting downstream dif-
ferentiation signals from proneural transcription factors. Later Sox2 
was reported as a key transcription factor essential to maintain 
self-renewal of embryonic stem cells and required for reprogram-
ming induced pluripotent stem cells (Takahashi and Yamanaka, 
2006; Takahashi et al., 2007). Recently, Austin Smith and colleagues 
proposed that ES cells have an innate programme for self-replica-
tion that does not require extrinsic instruction (Ying et al., 2008). By 
blocking the inductive pathways of differentiation with selective 
small molecule inhibitors SU5402 and PD184352 to inhibit FGF 
receptor tyrosine kinases and the ERK cascade, respectively, ES cells 
can be maintained in a ‘ground state’, meaning a basal prolifera-
tive state that is free of epigenetic restriction and has minimal 
requirements for extrinsic stimuli. To reveal the transcriptional 
network that underlies the establishment and maintenance of the 
pluripotent state in mouse ESC and to reveal the detailed changes 
in the transcriptional network as differentiating the mouse ESC into 
neural stem (NS) cell, we analyzed and compared the global bind-
ing patterns of Sox transcription factors, along with RNA polII, and 
bivalent histone modifications (H3K4me3 and H3K27me3) under 
the following distinct conditions: ESC cultured (1) in 2i media (me-
dia with 2 inhibitors SU5402 and PD184352); (2) in the presence of 
LIF and serum/BMP signals; (3) following conversion of mouse ESC 
to neural progenitors in N2B27 media. We generated mouse ES cell 
lines with a specific affinity tag knocked into to C-terminus of Sox2. 

The tag is for the dual purpose of studying both protein-protein 
and protein-DNA interactions. By applying chromatin immunopre-
cipitation (ChIP) and Illumina Hi-Seq sequencing, we characterized 
the binding patterns for Sox family and gained a global view of the 
signaling pathways and the gene regulatory networks that control/
maintain cell fate. Together, our results suggest that (1) many genes 
in ES cells are pre-bound by Sox2 and epigenetically primed for 
activation; (2) the binding of Sox1 and Sox3 are strongly associated 
with active RNA polII binding and bivalent chromatin signatures 
in NSC, while Sox2 binding is more widely and evenly distributed 
across the whole genome; and (3) in NSC, although Sox1-3 shared 
similar targets (e.g. pathways/networks that involved in metabo-
lism, cell cyle regulation via MAPK signaling and Wnt signaling, 
ubiquitin mediated proteolysis, neuroactive ligand-receptor 
interaction, axon guidance, and neurotrophin signaling for cellular 
differentiation and survival etc.), each protein binds a distinct 
subset of targets. Taken together, these high throughput genomic 
approaches have enabled us to draft the transcriptional networks 
regulated by Sox gene family and their sequential action in the 
maintenance and differentiation of neural progenitors.

Poster Board Number: F-3125

INDUCTION OF HEMATOPOIETIC STEM CELL 
FROM INDUCED PLURIPOTENT STEM CELL (IPSC) 
IN SERUM FREE AND FEEDER FREE CONDITION
Nishishita, Naoki1, Matsushima, Kentaro2, Takenaka, Chiemi1, 
Takada, Nozomi2, Shikamura, Masayuki2, Kawamata, Shin1

1Foundation for Biomedical research and Innovation (FBRI) and RIKEN CDB, 
KOBE, Japan, 2Foundation for Biomedical research and Innovation, KOBE, Japan

Generation of induced pluripotent stem cell (iPSC)-derived hema-
topoietic stem cell in serum free and feeder free condition in entire 
processes from reprogramming to hematopoietic differentiation 
is one of the key factors for the pluripotent stem cell derived-cell 
transplantation. We reprogrammed 1x104 CD34+ cord blood cells 
with Sendi Virus (SeV) carrying 4 reprogramming factors (Oct3/4, 
Sox2, Klf4, c-Myc) and placed on artificial ECM matrix(PronectinF®) 
coated-6 well plate. Human ES cell-like colonies emerged 21 days 
after infection in serum free primate ES cell medium supplemented 
with bFGF. These cells were maintained on PronectinF®-coated 
dishes for further appraisal of reprogramming. We examined in 
vitro and in vivo differentiation potential of reprogrammed clones 
via the EB formation and teratoma-formed assay. Then iPSC clones 
established were seeded on collagen type IV-coated dish in 
StemlineIImedium contain Insulin-Transferrin-Selenium. To initiate 
mesoderm differentiation process, iPSC were cultured with 40 ng/
mL of BMP4 for 4 days (day 0-3) and then replaced with 50 ng/mL 
VEGF and 50 ng/mL SCF for day 2 (mesoderm differentiation). Then 
the cells were cultured with StemlineII medium supplemented with 
hematopoietic cocktail [25 ng/mL SCF, 10 ng/mL Flit-3, 20 ng/mL 
TPO, 20 ng/mL IL-6, 20 ng/mL IL-6R] in hypoxic condition 5% O2 on 
day 6 to follow hemato-endothelial differentiation. After 12 days 
of culture from initial differentiation, three distinct cell population 
namely: sac-forming cell clusters, suspended single cells and adher-
ent cells faction merged. After then, we cultured the sac-forming 
and suspending cell in X-vivo10 base-medium supplemented with 
hematopoietic cocktail. Interestingly, colony-forming assay showed 
that the single cells derived from suspended single cell generate 
CD45+ hematopoietic cells effectively and flow cytometric analysis 
showed that over 90% of cultured cells expressed hematopoietic 
cell marker CD45. We report a novel and efficient hematopoitic cell 
differentiaon methods in entire serum-free and feeder-free culture 
condition, and these methods will facilitates a safety iPSC-derived 
hematopoietic cell therapy in future.
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TARGETING KIDNEY FOR STEM CELL-BASED 
THERAPY
XIA, YUN, Nivet, Emmanuel, Martinez, Ignacio Sancho, Montserrat, 
Nuria, Yang, Sheng-Lian, Suzuki, Keiichiro, Kurian, Leo, Kumar, 
Sachin, Belmonte, Juan Carlos Izpisua
GEL-B, The Salk Institute for Biological Studies, La Jolla, CA, USA

Pluripotent human embryonic stem cells (ESCs) and induced plu-
ripotent stem cells (iPSCs) can theoretically give rise to all cell types 
in the human body. With the development of efficient gene target-
ing technologies in iPSCs, replacement of genetically defective cells 
with corrected-iPSCs-derived cells becomes possible. Among all 
target tissues and organs responsible for human disease, kidney 
and related diseases are among the most pressing health issues in 
modern societies. The incidence of renal diseases defines an urgent 
need for development not only of therapeutic approaches but 
also expanding the general knowledge regarding kidney develop-
ment and progression of disease. Chronic kidney disease (CKD) is a 
leading cause of mortality and morbidity in Western countries that 
is estimated to affect 11% of the adult population. It can progress 
toward end-stage renal disease (ESRD), which is incurable, often 
requiring dialysis or preferably renal transplantation. However, the 
high cost and severe shortage of available transplantable organs 
greatly limit this possibility for most ESRD patients. It is hoped 
that the potential of regenerative medicine will contribute to the 
scientific foundation of novel regenerative approaches in curing 
ESRD based on cell-based technologies. Yet, there is no established 
protocol, which can give rise to renal epithelial-like cells fast and 
efficiently. Thus, differentiation of renal epithelial-like cells and the 
elucidation of renal progenitor populations represent one of the 
major bottlenecks in kidney research and its potential translation 
into stem cell-based therapy approaches. We report here that, 
using chemically defined media, we were able to drive monolayer 
human ESCs and iPSCs toward intermediate mesoderm popula-
tions, and ultimately renal epithelia-like cells, in a time frame not 
exceeding 14 days. During the differentiation process, we observed 
fast induction of Lim1, Pax2, and Osr1, followed by Eya1, WT1, Six2, 
Ret and Gdnf, and subsequently CDH11 and CDH16. Meanwhile, 
the epithelial marker EpCAM underwent dynamic down- and 
up-regulation. We screened additional cell surface markers, and 
were able to isolate FRZ7+ population after day 8-10 of in vitro dif-
ferentiation, with dramatic enrichment of most above mentioned 
renal lineage markers. The differentiated epithelial cells showed 
strong Cytokeratin8 and Cadherin6 staining. We are now injecting 
the ESCs-derived renal epithelia-like cells into gentamicin-induced 
acute kidney injury mouse model to validate the functionality. 
Additionally, considering that kidney progenitor populations have 
been shown to reside in specific areas of the adult kidney, such as 
Bowman’s capsule, we have performed fractionation of adult hu-
man kidney samples. Separation based on CD133 and CD24 surface 
marker expression allowed for the fractionation of CD133+/24+, 
CD133+/24-, CD133-/24+, and CD133-/24- populations. Combined 
with our newly identified cell surface markers, we are currently 
performing injections of each of the different fractions into the de-
veloping mouse kidney E12.5 to evaluate their engraftment capac-
ity. Our current results and ongoing works would provide a simple 
and efficient methodology for the generation of cell resources with 
clinical potential for the treatment of ESRD.

Poster Board Number: F-3127

SCL/TAL1 ACTS DURING A TEMPORALLY DEFINED 
DEVELOPMENTAL WINDOW TO REPRESS 
CARDIOGENESIS IN HEMATOPOIETIC TISSUES
Org, Tonis1, Montel-Hagen, Amelie1, Ferrari, Roberto2, Van Handel, 
Ben1, Sasidharan, Raikumar1, Kurdistani, Siavash2, Mikkola, Hanna1

1Department of Molecular, Cell and Developmental Biology, UCLA, Los Angeles, 
CA, USA, 2Department of Biological Chemistry, UCLA, Los Angeles, CA, USA

Understanding the mechanisms of mesoderm specification into 
the different lineages during embryogenesis holds a great potential 
to advance the development of cell-based regenerative therapies 
for cardiovascular and blood disorders. The divergence of the 
developmental fates is dictated by transcription factors that induce 
lineage-specific gene expression programs. The basic helix-loop-
helix transcription factor Scl is known as the master regulator for 
the specification of the hematopoietic fate. We recently discovered 
that, in addition to its positive effects in promoting the establish-
ment of hemogenic endothelium and hematopoietic stem/progen-
itor cells development, Scl is also required to repress cardiogenesis 
in hematopoietic tissues. Strikingly, the absence of Scl led to the 
development of beating cardiomyocytes in yolk sac vasculature. 
However, the molecular mechanisms for the cardiac repression 
have remained poorly understood. Using mouse embryos with 
tamoxifen inducible deletion of Scl (ERT2-Cre Sclfl/fl), we first 
showed that Scl is functionally required only during a temporally 
defined window spanning mesoderm specification and early 
angioblast development to repress cardiogenesis in hematopoi-
etic tissues. To identify Scl’s direct target genes during mesoderm 
diversification, we determined the genome-wide Scl binding sites 
in Flk+ mesoderm from embryoid bodies using ChIP-sequencing. 
This analysis identified > 4600 Scl binding sites throughout the 
genome, with predominance in inter-genic regions. Comparison 
with previously published Scl ChIP-seq datasets during later stages 
of development (HPC7 hematopoietic progenitor cell-line, Wilson 
et al. 2010, and red blood cells from fetal liver, Kassouf et al. 2010) 
revealed that the majority of the binding sites are developmental 
stage specific. Using nearest gene approach to intersect ChIP-seq 
data with gene expression data showed that 35% of Scl activated 
and 20% of repressed genes in Flk+ mesoderm were bound by Scl. 
Similar to later stages of hematopoietic development, robust bind-
ing of Scl to key hematopoietic transcription factors downstream 
of Scl, such as Runx1, Gata1, Gata2, Lyl1, Eto2, Erg, Fli1, Hhex, Gfi1, 
Gfi1b and Myb was observed during mesoderm specification. 
Interestingly, genomic regions enrichment analysis of Scl bind-
ing sites unique to Flk+ mesoderm showed enrichment for genes 
implicated in mesoderm formation and heart development, such as 
Gata4, Gata6, Msx1, Myocd, Nkx2-5 and Tbx5. These results indicate 
that Scl has a critical function both as an activator and a repres-
sor during mesoderm diversification, and suggest that Scl directly 
represses cardiogenic transcriptional program during a temporally 
defined developmental window in order to facilitate the establish-
ment of the hematopoietic system.

Poster Board Number: F-3128

CD49F ENHANCES MULTIPOTENCY AND 
MAINTAINS STEMNESS THROUGH THE DIRECT 
REGULATION OF OCT4 AND SOX2
Yu, Kyung-Rok
Dept.Veterinary Medicine, Seoul National Univ, Seoul, Korea, Republic of

CD49f (integrin subunit alpha 6) regulates signaling pathways in a 
variety of cellular activities. However, the role of CD49f in regulating 
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the differentiation and pluripotency of stem cells has not been fully 
investigated. Therefore, in this study, human mesenchymal stem 
cells (hMSCs) were induced to form spheres under non-adherent 
culture conditions, and we found that the CD49f-positive popula-
tion was enriched in MSC spheres compared with MSCs in a mono-
layer. The expression of CD49f regulated the ability of hMSCs to 
form spheres and was associated with an activation of the PI3K/AKT 
signaling pathway. Furthermore, the forced expression of CD49f 
modulated the proliferation and differentiation potentials of hMSCs 
through prolonged activation of PI3K/AKT and suppressed the level 
of p53. We showed that the pluripotency factors OCT4 and SOX2 
were recruited to the putative promoter region of CD49f, indicating 
that OCT4 and SOX2 play positive roles in the expression of CD49f. 
To determine the role of CD49f in the maintenance of pluripotency, 
we investigated the role of CD49f in the induction of pluripotency 
with defined factors. Indeed, CD49f expression was increased dur-
ing the reprogramming procedures, while the increased level of 
CD49f expression was significantly decreased upon embryoid body 
formation in both the induced pluripotent stem cells (hiPSCs) and 
human embryonic stem cells (hESCs). In hESCs, the knockdown of 
CD49f down-regulated PI3K/AKT signaling and up-regulated the 
level of p53, inducing differentiation into three germ layers. Taken 
together, our data suggest that the cell-surface protein CD49f has 
novel and dynamic roles in regulating the differentiation potential 
of hMSCs and maintaining pluripotency.

Reprogramming
Poster Board Number: F-3131

FEEDER-FREE MRNA REPROGRAMMING FOR THE 
DERIVATION OF CLINICALLY RELEVANT HUMAN 
IPS CELL LINES
Martin, Charles1, Mahon, Kerry2, Hamilton, Brad2

1Research & Development, Stemgent, San Diego, CA, USA, 2Research & 
Development, Stemgent, Cambridge, MA, USA

To date, the widespread adoption of induced pluripotent stem (iPS) 
cell technology for regenerative medicine and drug screening ap-
plications has been limited by the inability to efficiently derive hu-
man iPS cell lines that are free from both genomic integration and 
viral contaminants. Additionally, there has been notable difficulty in 
the efficient production of human iPS cell lines when using integra-
tion-free reprogramming factor delivery with a defined cell culture 
environment. The advent of mRNA reprogramming methods for 
the generation of integration-free iPS lines has satisfied the former 
requirement, but their application in a defined environment has yet 
to be shown. Here we present data demonstrating efficient deriva-
tion of integration-free mRNA iPS cell lines from patient fibroblasts 
in a feeder-free culture environment. This novel protocol eliminates 
inherent variability associated with feeder-based reprogramming 
methods by pairing a defined, xeno-free cell culture medium with 
pluripotent cell culture attachment substrates. In addition, the 
protocol incorporates a novel RNA transfection reagent that allows 
for both a reduction in the number of transfections ultimately re-
quired for iPS cell colony establishment, but also a reduction in the 
amount of mRNA required on a daily transfection basis. Combined, 
these refinements of mRNA reprogramming provide a defined 
system to derive iPS cells from patient fibroblast samples that is 
simple, efficient, as well as integration and feeder-free.

Poster Board Number: F-3132

FIBROBLASTS TO INTEGRATION-FREE IPS CELL 
LINES: APPLICATION ADVANCEMENTS FOR 
THE USE OF MRNA TO REPROGRAM HUMAN 
FIBROBLASTS
Luo, Chenmei1, Mahon, Kerry1, Yi, Kevin1, Ashley, Rebekah1, Martin, 
Charles2, Zhai, Shuya1, Friedrich, Amy1, Hamilton, Brad1

1Research & Development, Stemgent, Cambridge, MA, USA, 2Research & 
Development, Stemgent, San Diego, CA, USA

In 2010, Warren, et. al. demonstrated that repeated transfection 
of fibroblasts with a cocktail of mRNAs resulted in the efficient 
derivation of integration-free human iPS cells. Our work in 2011 
not only reduced the variability of the published protocol, but also 
increased the reproducibility and efficiency of the system for iPS 
cell line derivation. Here, we build upon these existing methods 
and present a broad range of mRNA reprogramming application 
data that demonstrate: 1) derivation of integration-free human iPS 
cell lines with minimal numbers of mRNA transfections; 2) inclusion 
of mature miRNA clusters in a mRNA transfection protocol facilitat-
ing iPS cell line derivation from fibroblasts refractory to reprogram-
ming with mRNA cocktail alone; and 3) efficient mRNA iPS cell line 
derivation across a range of starting target fibroblasts. In addition, 
we will introduce methods to minimize biological variables that can 
impact successful iPS cell derivation.

Poster Board Number: F-3133

SISTEMATIC IDENTIFICATION OF MIR-29A 
TARGETS IN HUMAN BJ FIBROBLAST AND 
PLURIPOTENT NTERA2 CELLS REVEALS 
COMPONENTS OF SEVERAL PATHWAYS 
CONTRIBUTING TO SOMATIC CELL 
REPROGRAMING
Panepucci, Rodrigo A .1, Fráguas, Mariane S.1, Sastre, Danuta2, 
Haddad, Rodrigo1, Oliveira, Lucila H.B1, Araújo, Amélia G.1, Covas, 
Dimas T.1, Zago, Marco A.1
1INCTC, Hemotherapy Center and Faculty of Medicine of Ribeirão Preto, 
University of Sao Paulo., Ribeirão Preto, Brazil, 2Instituto de Ciências Biológicas, 
UFPA., INCTC, Hemotherapy Center and Instituto de Ciências Biológicas, UFPA., 
Ribeirão Preto, Brazil

Despite the great therapeutic potential attributed to induced 
pluripotent stem cells (iPSs), the molecular basis of somatic cell 
reprogramming remains largely unknown. Among alternatives 
for the potentially harmful genetic modifications currently used, 
microRNAs (miRs) have emerged as a promising field. In fact, 
transfection of synthetic miRs (pre-miRs) enriched in pluripotent 
cells, was shown to enhance the efficiency or to directly promote 
reprograming of somatic cells into iPS cells. Conversely, inhibition 
of miRs enriched in fibroblasts, by transfection of synthetic anti-
miRs, was also shown to enhance reprograming efficiency. Among 
these, miR-29a transcription was shown to be directly repressed by 
cMyc during early reprograming and its inhibition (by anti-miR) led 
to reduced p53 levels (by increasing the protein levels of its regula-
tors p85a and CDC42) and reduced ERK1/2 phosphorylation (by 
inducing Spry1 expression). Despite these punctual results, a broad 
and systematic evaluation of how signaling pathways are regulated 
by miR-29a, is still lacking. With that in mind, we carried a genome-
wide identification of miR-29a target. For this, synthetic pre-miR, 
inhibitory anti-miR and corresponding unspecific control molecules 
were independently transfected into human BJ fibroblasts and plu-
ripotent NTera2 cells and after 72 hours, gene expression profiles 
were obtained by oligonucleotide microarrays. Confident targets, 
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were identified by comparing to the set of transcripts downregu-
lated by pre-miR transfection and upregulated by the corre-
sponding anti-miR (in both cell lines) to that of predicted targets, 
showing evolutionary conserved miR binding sites (microrna.org). 
Transcriptional changes induced by pre- or anti-miR-29a transfec-
tion were compared to the changes observed during somatic cell 
reprograming, to identify signaling pathways potentially relevant 
for the reprograming process. For this, two distinct fibroblast/iPS 
transcriptome sets were used (a partially reprogrammed iPS gener-
ated by our group and that of Takahashi, obtained by retroviral 
insertion of OSKM factors). Pathways and biological processes with 
a statistically significant enriched number of miR-29a targets were 
identified using DAVID´s Functional Annotation Tool. Among identi-
fied pathway (and corresponding targets), we found: anti-apoptotic 
pathway, upstream of p85a, leading to BAD phosphorylation (IRS1, 
IGF1R and ERK2); Wnt signaling (CCND2, FZD1, LPPR6, PP3CA, 
TCF7L1, VANGL1, ROCK1 and ROCK1P1); components involved in 
chromatin remodeling (including lysine demethylases KDM2A, 
KDM4A and KDM5A). Finally, central components of active DNA 
demethylation (TET1 and TDG) were also identified as miR-29a 
targets and were validated by qRT-PCR. Importantly, Tet1 gene 
is directly controlled by Oct4 and Sox2 and is induced concomi-
tantly with 5hmC during reprogramming. Moreover, promoters 
of pluripotency factors are enriched for 5hmC and bound by Tet1. 
Tet1 knockdown in mouse ES cells decreases total 5hmC levels, 
increases DNA methylation at the Nanog promoter and reduces its 
expression, impairing proliferation. We show that several transcripts 
targeted by miR-29a are components of pathways that contribute 
to pluripotency, self-renewal and somatic cell reprograming. Our 
findings contribute to the understanding of how microRNA modu-
lation may contribute for somatic cell reprogramming. Support: 
FAPESP, CNPq.

Poster Board Number: F-3134

THE ESTABLISHMENT OF NAïVE HUMAN INDUCED 
PLURIPOTENT STEM CELLS USING THE SMC4TM 
MEDIA ADDITIVE
Valamehr, Bahram, Abujarour, Ramzey, Robinson, Megan, Le, Thuy, 
Robbins, David, Shoemaker, Daniel, Flynn, Peter
Fate Therapeutics Inc., San Diego, CA, USA

Pluripotency has been categorized into two undifferentiated states, 
naïve and prime. Although naïve and prime pluripotent stem cells 
share many characteristics, it is the naïve cells that most efficiently 
give rise to chimeras and have high clonality potential. Recent 
studies have shown that the undifferentiated state of mouse 
and human pluripotent stem cells can vary based on the culture 
strategy. As previously described, we have developed a chemical 
platform comprising a unique combination of four small molecule 
inhibitors (termed SMC4TM) which targets signaling pathways asso-
ciated with the perturbation of stem cell maintenance and survival. 
SMC4TM is seen to augment somatic cell reprogramming as well as 
support the viability, proliferation and self-renewal of established 
human induced pluripotent stem cells (hiPSCs) in a feeder free and 
single cell culture system. To investigate the effect of SMC4TM on 
the undifferentiated state, we compared hiPSC clones generated 
and long-term cultured in either conventional human embryonic 
stem cells (hESC) medium or SMC4TM supplemented medium. 
Global gene expression revealed that although both conventional 
and SMC4 cultured hiPSCs were more similar to each other as 
compared to their original fibroblast starting cell line, a significant 
number of genes displayed greater than 4-fold expression differ-
ences between the two conditions. Interestingly, the majority of 
these genes are known to be involved in cellular differentiation, 

suggesting that SMC4TM culture supports the undifferentiated state. 
Moreover, while Xist was modestly reduced in hiPSCs cultured in 
conventional culture compared to their parental fibroblast cell line, 
it was significantly repressed in hiPSCs cultured in SMC4TM culture 
conditions. The expression comparison of all genes located on 
the X chromosome between hiPSCs cultured under conventional 
versus SMC4TM medium revealed that the overall expression of X 
chromosome genes in SMC4TM cultured hiPSCs was significantly 
higher, suggesting reactivation of the silenced X chromosome. Ad-
ditionally, when hiPSCs cultured in SMC4TM were returned to feeder 
cells, they appeared to have a dome-like, compact morphology, 
similar to mouse ESCs and unlike hiPSCs in conventional medium 
which display of a flat morphology. Finally, hiPSCs cultured in 
SMC4TM display a high rate of cloning efficiency and can be single 
cell sorted at dilute concentrations including 1 cell per well of a 96-
well plate. Combined, the properties displayed by SMC4TM cultured 
hiPSCs and their ability to maintain their undifferentiated state 
during simultaneous inhibition of the TGFβ and MEK pathways 
are suggestive of naïve status as described by previous studies. 
The generation and maintenance of naïve state hiPSCs in SMC4TM 

provides a platform amenable to pharmaceutical use of pluripotent 
stem cells: through the enablement of high clonality and improved 
differentiation potential applications including high-throughput 
screening and gene targeting are enhanced.

Poster Board Number: F-3135

HDAC6 POST TRANSLATIONAL REGULATION 
OF MICROTUBULES DURING HUMAN IPS 
REPROGRAMMING
Schatten, Gerald, Ouyang, Yingshi, Easley IV, Charles, Hartnett, 
Carrie J., McFarland, Dave, Simerly, Calvin
Pittsburgh Development Ctr, Pittsburgh, PA, USA

Understanding the cytoplasmic mediators of reprogramming 
during induced pluripotency (iPS) with human cells complements 
the already growing evidence of the transcription factors and 
epigenetic chromatin modifications underlying the molecular 
mechanisms responsible for iPS. Recent evidence supported a 
role of the cytoplasm and cytoskeleton in mediating the events of 
nuclear reprogramming, suggesting coordination between nuclear 
dynamics and cytoskeletal plasticity mediated by the post-transla-
tional modifications of microtubules, namely lysine 40 acetylation 
of α-tubulin. HDAC6, a unique class II histone deacetylase localized 
in the cytoplasm, has been implicated as a tubulin deacetylase 
(TDAC) that targets acetylated microtubules, cortactin and heat 
shock protein (HSP)-90. Evidence using Tubastatin-A (TubA), an 
inhibitor to HDAC6, demonstrated the loss of centriole acetylation, 
increased spindle microtubule acetylation, and the prevention of 
human iPS reprogramming in OSKM transduced HFF1 fibroblasts. 
Here, we show that HDAC6 shRNA transduced into HFF1 fibroblasts 
significantly reduces iPS reprogramming in humans. Western blots 
after shRNA HDAC6 transduction demonstrated dramatic loss of 
HDAC6 protein detection (>70%) in HFF1 fibroblast cells compared 
to scrambled shRNA HDAC6. HFF1 fibroblasts transduced with 
control or HDAC6 shRNA were then reprogrammed for 25 days with 
the lentiviral STEMCCA iPS plasmid. Results of colony formation af-
ter HDAC6 shRNA showed a reduced reprogramming efficiency by 
~75% relative to control iPS derivations performed with scrambled 
shRNA cells. Localization of HDAC6 in control HFF1 fibroblasts using 
an affinity purified rabbit polyclonal antibody showed cytoplasmic 
detection with no nuclear staining in interphase cells and centro-
some staining at mitosis. After 1μM Tub A for 24 hrs, HFF1 control 
fibroblast showed similar interphase HDAC6 staining patterns with 
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increased acetylated α-tubulin detection in interphase microtu-
bules. However, centrosome HDAC6 detection was much weaker at 
mitosis and centriole acetylated α-tubulin was eliminated. In HFF1 
iPS cells, HDAC6 localization was confined to the cytoplasm with 
no nuclear staining at interphase but, curiously, no centrosome 
detection at mitosis. This staining pattern persisted after 1μM Tub A 
treatment for 24 hrs. Following spontaneous differentiation of HFF1 
iPS cells in vitro for 30 days, however, nuclear HDAC6 staining was 
detected in a minority of interphase cells and this expression was 
perhaps related to the cell cycle stage and/or the cell type formed 
(i.e. neurites). This pattern was also observed after 1μM Tub A for 
24 hrs. Finally, we explored the overexpression of tubulin acetyl-
transferase enzyme (α-TAT-GFP) in HFF1 fibroblast cells anticipated 
to increase acetylated α-tubulin detection in transduced cells. We 
could demonstrate α-TAT-GFP increase in HFF1 fibroblasts with a 
concomitant increase in acetylated α-tubulin in cytoplasmic micro-
tubules and mitotic spindles, but with an efficiency of less than 5% 
at all concentrations of the enzyme tested (2-10 μg DNA). Collec-
tively, we conclude that post-translational modification of α-tubulin 
by HDAC6 represents further evidence that the cytoskeleton, in 
addition to transcriptional regulation, is essential for iPS derivations 
and represent an unappreciated example of cytoplasmic post-
translational reprogramming. Sponsorship: NIH.

Poster Board Number: F-3136

MECHANICAL STRETCH MODULATES CALCIUM 
HANDLING DURING DIRECT CARDIAC 
REPROGRAMMING OF RESIDENT PROGENITOR 
CELLS IN HUMAN HEART
Tarui, Suguru1, Kobayashi, Junko1, Hirata, Masataka1, Nagai, 
Yusuke2, Takahashi, Ken2, Kasahara, Shingo1, Naruse, Keiji2, Sano, 
Shunji1, Oh, Hidemasa3

1Cardiovascular Surgery, Okayama University, Okayama, Japan, 
2Cardiovascular Physiology, Okayama University, Okayama, Japan, 
3Regenerative Medicine, Center for Innovative Clinical Medicine, Okayama 
University Hospital, Okayama, Japan

Background- Although recent work suggests that defined tran-
scription factors suffice to induce cardiac fibroblasts to undergo 
cardiomyocyte-like cells in mice, the possible effects of cardiac 
reprogramming in humans remain to be investigated. Cardiomyo-
cyte calcium handling underlies the mechanical activity of the con-
tractile heart and may be dynamically affected by the mechanical 
environment. Here, we propose that stretch activation as a physi-
ological stimulus might be essential for cardiac rearrangement 
to achieve effective contraction and differentiation during direct 
reprogramming of the targeted cells into cardiomyocytes. Meth-
ods- Human cardiac progenitor cells (hCPCs) were isolated and 
transduced with lentiviral vectors encoding human GATA4, Tbx5, 
and Mef2C. For cardiomyocytes identification in culture, alpha-MHC 
promoter directing fluorescent proteins (eGFP) and mitochondoria 
labeling fluorescent dye, tetramethylrhodamine methyl ester per-
chlorate (TMRM), were used. Differentiated cardiomyocytes were 
characterized by immunofluorescent staining, calcium oscillation 
imaging, and FACS analysis by using signal-regulatory protein alpha 
(SIRPA), a cell-surface marker specific to cardiac lineage committed 
cells. Reprogrammed hCPCs by defined factors were kept static 
or subjected to pulsatile stretch (110% elongation) to test cardiac 
differentiation. Results- Lentiviral transduction of defined cardiac 
transcription factors into hCPCs for 7 days was sufficient to obtain 
a small population of alpha-MHC-eGFP positive cardiomyocytes in 
culture (<5%). The differentiated cells typically contained mito-
chondrial membrane potential verified by TMRM uptake as ~15%. 
Interestingly, we found that ~80% of the undifferentiated hCPCs 

have already expressed SIRPA, regardless the heterogeneity of 
isolated hCPCs. By direct cardiac reprogramming, SIRPA expres-
sion increased to ~100% of cultured hCPCs. Quantitative RT-PCR 
revealed that cardiac structural genes and transcription factors 
include alpha-MHC, beta-MHC, cardiac troponin-T, MLC-2a, and 
Hand1 expressions were significantly upregulated at 2 weeks after 
reprogramming; however, these cells never showed spontaneous 
cardiac beating during the differentiation process. We then tested 
the possible contribution of cardiac induction by cyclic mechani-
cal stretch along with the factor-based reprogramming. We found 
that physiologic stretch for 3 days rapidly induced both hCPCs 
and reprogrammed hCPCs elongation and orientation vertical to 
stretch direction in culture. This triggers an increased frequency in 
calcium oscillation for >2.5-fold as well as enhanced cardiac struc-
tural gene expressions for >2-fold in reprogrammed hCPCs when 
compared with the cells without mechanotransduction. However, 
cyclic stretch significantly suppressed the expression of ryanodine 
receptor and sarcoplasmic reticulum calcium-ATPase, resulting in 
reduced calcium transport and gap-junction protein connexin43 
expression in reprogrammed hCPCs. Conclusions- Our results 
indicate that defined cardiac transcription factors are indispensable 
but not sufficient to induce hCPCs to functional human cardiomyo-
cytes. Mechanical stretch accelerates myocardial lineage commit-
ment of reprogrammed hCPCs but may increase the susceptibility 
to contractile dysfunction.

Poster Board Number: F-3137

GENERATION OF PRIMED AND NAIVE HUMAN IPS 
LINES USING CRE-EXCISABLE POLYCISTRONIC 
VIRAL VECTORS
Singer, Oded, Firth, Amy L., Anderson, Leif S., Verma, Inder M.
The Salk Institute for Biological Studies, La Jolla, CA, USA

We developed and utilized novel polycistronic reprogramming vec-
tors that can efficiently and reproducibly generate karyotypically 
stable human iPSC from wild type and patient-specific cells gener-
ated from accessible tissue sources (both normal and diseased) 
such as dermal fibroblasts, keratinocytes, cord blood derived endo-
thelial cells and bone marrow derived multipotent stem cells. The 
lentiviral reprogramming vector consists of a single polycistronic 
cassette that includes a loxP site allowing for efficient removal of 
reprogramming cassette following a transient delivery of CRE re-
combinase; generating virus-free iPSC lines. In order to generate an 
efficient reprogramming vector we have analyze different combina-
tions of reprogramming factors containing up to seven genetic ele-
ments. It is now widely accepted that at least two pluripotent states 
exist: a “naïve” LIF dependent and a “primed” fibroblast growth fac-
tor (FGF) dependent pluripotent stem cell state. Furthermore, naïve 
stem cells have been shown to integrate into the inner cell mass of 
the blastocyst and have the capability for germline transmission. 
An attractive feature of the naïve pluripotent cell state is the ability 
to generate single cell colonies (cloning); moreover, naive cells have 
an intrinsic ability for efficient homologous recombination. Taken 
together, these properties make naïve human embryonic stem cells 
very attractive for rapid and efficient generation of knock-in and 
knock-out mutants of human cells. In addition, it is conceivable that 
human naïve cells may have a better differentiation capacity than 
primed human ESCs and iPSCs and may be able to efficiently dif-
ferentiate to specific human lineages that are currently difficult to 
produce. Using define conditions in combination with our unique 
excisable polycistronic vectors enable us to generate human naïve 
ESCs from a variety of human samples. In this work we will discuss 
the conditions required for efficient generation of CRE-excisable 
iPSC lines with primed or naïve properties.
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XI-REACTIVATION IN FEMALE HUMAN INDUCED 
PLURIPOTENT STEM CELLS
Tomoda, Kiichiro1, Takahashi, Kazutoshi2, Okada, Aki2, Narita, 
Megumi2, Yamada, N. Alice3, Baba, Shiro1, White, Mark P.1, Leung, 
Karen4, Sami, Salma1, Srivastava, Deepak1, Conklin, Bruce R.1, 
Panning, Barbara4, Yamanaka, Shinya1

1Gladstone Institute of Cardiovascular Disease, UCSF, San Francisco, CA, USA, 
2Center for iPS Cell Research and Application (CiRA), Kyoto University, Kyoto, 
Japan, 3Agilent Laboratories, Agilent Technologies, Santa Clara, CA, USA, 
4Department of BIochemistry and Biophysics, UCSF, San Francisco, CA, USA

Reactivating a transcriptionally inactive X chromosome (Xi) in 
somatic donor cells and acquiring two active Xs (Xas) is thought to 
be one of the epigenetic events in cellular reprogramming toward 
pluripotency. However, female human induced pluripotent stem 
cell (hiPSC) lines exhibit considerable variability in X-inactivation 
status, with Xa/Xi and Xa/Xa lines having been reported. One exten-
sive study reveals that the Xi in the donor cells is not reactivated 
and thus female hiPSCs retain one Xi. In contrast, a meta-analysis 
of gene expression profiles in several hiPSC lines indicates that 
some of the lines have two Xas. Furthermore, in studies generating 
hiPSCs from X-linked Rett syndrome, some research groups failed 
to generate Xa/Xa cell lines while others could model the disease 
with Xa/Xa lines. Reasons for this variability are unknown, but 
human embryonic stem cell (hESC) lines also exhibit considerable 
variability in X-inactivation status, and derivation and culture condi-
tions affect epigenetic features of the X chromosome. In this study, 
we investigated the X-inactivation status of hiPSCs derived using 
conditions standard in the Yamanaka laboratory. We found that 
many X-linked genes are highly expressed in our female hiPSC lines 
compared with other pluripotent stem cell lines, including female 
hESC lines analyzed. In the female hiPSCs at early passages, XIST, 
a marker for X-inactivation, was expressed at a high level compa-
rable to that in donor fibroblasts but was greatly down-regulated 
when assayed at > passage (p)15. Concomitantly with this down-
regulation, many X-linked genes were up-regulated. Using several 
established methods to examine X-inactivation status (e.g., fluores-
cent in situ hybridization with X-linked genes), we found that two 
Xs are active in our female hiPSCs, consistent with high expression 
of X-linked genes. Upon differentiation, Xa/Xa hiPSCs silenced one 
X. In total, 14 out of 16 hiPSC lines (10 four-factor (OCT3/4, SOX2, 
KLF4 and cMYC) and six three-factor (OCT3/4, SOX2 and KLF4) 
reprogrammed lines) generated from adult fibroblasts exhibited a 
significant up-regulation of X-linked genes during cell culture. In 
addition, the expression levels of X-linked genes in nine of 10 four-
factor and three of six three-factor lines at > p15 reached similar 
levels to those in reported Xa/Xa cells. Thus, we conclude that our 
reprogramming method frequently produces Xa/Xa hiPSC lines. 
Reliably generating hiPSCs with the desired Xa/Xi or Xa/Xa pattern 
is useful in disease modeling, elucidating human X chromosome 
regulation and clinical applications. The mechanisms of frequent 
Xi-reactivation in our female hiPSCs are under investigation.

Poster Board Number: F-3139

EPIGENETIC GENERATION OF HUMAN INDUCED 
PLURIPOTENT STEM CELLS BY RNA REPLICON
Yoshioka, Naohisa1, Gros, Edwige1, Kumar, Shantanu2, 
Krishnaswami, Suguna R.2, Yu, Benjamin2, Dowdy, Steven F.1
1Howard Hughes Medical Institute, Department of Cellular & Molecular 
Medicine, UCSD School of Medicine, University of California, San Diego, La Jolla, 
CA, USA, 2Division of Dermatology, Department of Medicine, UCSD Stem Cell 
Program, Institute for Genomic Medicine, University of California, San Diego, La 
Jolla, CA, USA

Multiple approaches have now been described for the generation 
of transgene-free human iPSCs by DNA episomal vectors, floxed 
lentivirus, adenovirus, Sendai virus, modified mRNA transfection 
and microRNAs. Of these, RNA based approaches have significant 
benefits for the epigenetic generation of human iPSCs, including 
hit-and-run temporal expression and absence of vector integra-
tion. However, to date, RNA approaches, including transfection 
of multiple modified mRNAs, have proven inefficient and rather 
elusive. Our studies on mRNA transfection determined that the 
inconsistency of this approach arises primarily due to a short dura-
tion of reprogramming factor expression in individual cell level. To 
address this problem, we generated a self-replicative mRNA system 
(RNA replicon) for the continuous expression of reprogramming 
factors. Delivery of RNA replicon into cells results in the continuous, 
high level expression of reprogramming factors with the efficient 
and highly reproducible generation of human iPSCs. Importantly, 
the RNA replicon had been lost in all iPSC clones (>36) examined 
from multiple starting cells and using different combinations of ex-
pressed reprogramming factors. Taken together, these observations 
demonstrate that RNA replicon is an efficient and highly reproduc-
ible epigenetic approach to generate human iPSCs.

Poster Board Number: F-3140

DERIVATION OF HUMAN CLONED EMBRYOS WITH 
DIFFERENT CHROMOSOME PLOIDY BY NUCLEAR 
TRANSFER OF HUMAN SOMATIC NUCLEI INTO 
HUMAN NON-ENUCLEATED OOCYTES
Yu, Yang, Huang, Jin, Qiao, Jie
Peking University Third Hospital, Beijing, China

Therapeutic cloning has tremendous potential in regeneration 
medicine, however the studies was still limited in derivation of 
human blastocysts. Last year, Noggle et al. reported the first human 
triploid ES cells derivation from human SCNT blastocyst by trans-
ferring the somatic nuclei into human non-enucleated oocytes, 
which give a hope to therapeutic cloning. Here we investigated the 
chromosome ploidy variation of human cloned embryos by nuclear 
transfer of human somatic nuclei into human non-enucleated 
oocytes using FISH method. In the micromanipulation, the somatic 
nuclei were injected into the opposite direction to the oocytes 
nuclear (normally near the first polar body). The pronuclear position 
after activation and Y chromosome identification at 8-cell stage 
were used to analyze the chromosome ploidy. There are two types 
of chromosome ploidy in human SCNT embryos, including diploid 
and triploid. 14.3% embryos were not found pronuclear formation. 
28.6% embryos were diploid and 57.1% embryos were triploid. In 
about 60% diploid embryos, the somatic nuclei were not activated 
successfully and only the pronuclear near the first polar body was 
found. In these embryos, Y chromosome could not be tested in 
blastomere biopsied from 8-cell embryos. In other diploid embryos, 
the somatic nuclei were activated successfully, but the nuclei of oo-
cytes was failed to be activated. In these embryos, the pronuclear 
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was far away from the first polar body, and Y chromosome could 
be tested in blastomere biopsied from 8-cell embryos. The cloned 
embryos with different chromosome ploidy were derived in this 
study, however we found none of the cloned embryos with diploid 
chromosome ploidy developed via 8-cell stage, whereas about 
35% the cloned embryos with triploid chromosome ploidy could 
develop to blastocyst stage. The present results suggested that hu-
man non-enucleated oocytes could reprogram the somatic nuclei 
successfully and form the cloned embryo with diploid or triploid 
chromosome ploidy, but the diploid embryos seemed not develop 
to blastocysts. The further study would focus on the reprogram-
ming mechanism by human non-enucleated oocytes.

Poster Board Number: F-3141

CHANGES OF CELLULAR PROPERTIES IN MURINE 
SKIN-DERIVED MULTIPOTENT PRECURSOR 
CELLS BY THE TREATMENT OF THIAZOVIVIN AND 
VALPROIC ACID
Park, SangKyu, Roh, Sangho
School of Dentistry, CLS21 and Dental Research Institute, Seoul Nat’l Univ, 
Seoul, Korea, Republic of

Skin precursor cells (SKPs), originated from dermis, have the ability 
to differentiate into various types of cells including mesenchymal 
and neural lineage cells. This cell population also contains property 
of neural crest stem cells during embryonic development. As the 
multipotent SKPs show higher expression rates of Klf4, c-Myc and 
Sox9 than adult fibroblasts do, the cells can be an alternative cell 
source for the generation of induced pluripotent stem (iPS) cells. 
Here we presented data demonstrating the effects of two small 
molecules (valproic acid: HDAC inhibitor versus thiazovivin: ROCK 
inhibitor) with/without leukemia inhibitory factor (LIF) on change 
of cellular properties in murine SKPs. The cells from murine back 
skin dermis were propagated after dissociation into single cells 
by trypsin, dispase and collagenase treatment in DMEM-F12 (3:1) 
containing B27 supplement (2%), EGF and FGF (20 ng/ml). SKPs 
were passaged in the medium supplemented with accutase. At 
passage 3, either valproic acid or thiazovivin was treated for 72 h 
with/without LIF. Then, the cells were induced neurogenic, adipo-
genic, myogenic lineage by standardized protocols. Gene expres-
sion level of each treatment group was analyzed by quantitative 
PCR. The cells have ability of neurogenic, adipogenic and myogenic 
cell differentiation which are properties of SKPs. The expression 
level of Snai2, Sox9, Sox10, Ngfr, Oct4, Nanog, Sox2 and Klf4 genes 
was changed by the treatment of thiazovivin or valproic acid. The 
expression level of pluripotency-related genes (Oct4 and Nanog) 
was significantly increased by 10 μM thiazovivin treatment. In 
particular, combined treatment of LIF and thiazovivin accelerated 
Nanog expression. On the other hand, valproic acid tended to 
increase the expression level of neural crest-related genes (Snai2 
and Ngfr). Interactions among genes of Wwp2 and Lsd1, and Oct4, 
Nanog, Sox2, c-Myc, and Klf4 after thiazovivin and valproic acid 
treatment are under investigation. The results will be presented at 
the meeting. Our finding shows that the ROCK inhibitor, thiazovivin 
selectively propagates the SKPs having more potential of pluripo-
tency, these cells may be a suitable cell source for generation of 
iPS cells. In addition, the HDAC inhibitor, valproic acid may support 
the differentiation of SKPs into neural crest lineage cells. This work 
was supported by the National Research Foundation of Korea (NRF) 
grant funded by the Korea government (MEST; Grant number 2011-
0027807) and Technology Development Program for Agriculture 
and Forestry, Ministry for Agriculture, Forestry and Fisheries (MAFF; 
Grant numbers 109020-3 and 111160-4), Korea.
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REGULATION OF NUCLEAR RECEPTORS 
DURING CELLULAR REPROGAMMING AND 
DIFFERENTIATION
Sugii, Shigeki1, Evans, Ronald2

1Singapore Bioimaging Consortium / Duke-NUS Graduate Medical School, 
Singapore, Singapore, 2Salk Institute, La Jolla, CA, USA

Nuclear receptors (NRs) are ligand-regulated transcription fac-
tors that control a number of metabolic, developmental, cellular 
and physiological pathways. The NR superfamily consists of 48 
members in human and 49 in mouse. Because of their abilities to 
influence many target genes in these pathways by specific ligands, 
it would be of interest to study regulation of NRs during the process 
of stem cell reprogramming and differentiation. Using adipose-
derived cells as primary starting sources, we profiled expression 
changes of human (h) and mouse (m) NRs during reprogramming 
toward induced pluripotent stem (iPS) cells. We found that 38 (h) 
and 32 (m) NRs are expressed in pluripotent stem cells including 
embryonic stem and iPS cells. Among these, the majority, 15 (h) 
and 21 (m), of NRs are downregulated after reprogramming. Never-
theless a significant number, 10 (h) and 5 (m), of NRs are selectively 
expressed in pluripotent stem cells. The pluripotency-specific 
NRs include ERRβ, LRH-1, RXRγ, and GCNF. In addition, we studied 
expression changes of NRs after differentiation into embryoid bod-
ies. The result indicates that the majority of ‘downregulated’ NRs 
are upregulated again after differentiation while the majority of 
‘pluripotency-specific’ NRs are downregulated upon differentiation, 
implying the existence of specific regulatory mechanisms for NR ex-
pression. Collectively, our results set the first stage for further inves-
tigation of how NRs and their ligands can regulate iPS reprogram-
ming, self-renewal and differentiation of pluripotent stem cells.
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DIFFERENTIAL ROLE FOR OCT4 
NUCLEOCYTOPLASMIC DYNAMICS IN SOMATIC 
CELL REPROGRAMMING AND SELF-RENEWAL OF 
MOUSE EMBRYONIC STEM CELLS
Oka, Masahiro1, Moriyama, Tetsuji1, Asally, Munehiro1, Kawakami, 
Koichi2, Yoneda, Yoshihiro1

1Osaka University, Suita, Japan, 2National Institute of Genetics, Mishima, Japan

Oct4 is a member of the POU family of transcription factors and 
plays a critical role in both maintenance of the undifferentiated 
state of embryonic stem (ES) cells and in the reprogramming of so-
matic cells to induced pluripotent stem (iPS) cells. Oct4 is imported 
into the nucleus where it functions as a transcription factor; how-
ever, the spatiotemporal dynamic behavior of Oct4 remains largely 
unknown. In the present study, we show that Oct4 is a nucleocyto-
plasmic shuttling protein. Furthermore, while Oct4 mutants with 
altered nuclear import/export activity were able to maintain the 
self-renewal of ES cells, they displayed limited potential for cellular 
reprogramming. These results indicate that the intracellular local-
ization of Oct4, which is dependent on nucleocytoplasmic shut-
tling, must be more strictly regulated for cellular reprogramming, 
suggesting that Oct4 plays differential roles in the self-renewal of 
ES cells and in somatic cell reprogramming.
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IPSC CELLS DERIVATION PLASMIDS FROM CD34+ 
CORD BLOOD CELLS BY NON-INTEGRATING 
EPISOMAL VECTORS REVEALS GENDER BIAS IN 
REPROGRAMMING .
Sun, Jane
Australian Institute for Bioengineering and Nanotechnology, The University of 
Queensland, Brisbane, Australia

The efficiency of reprogramming of somatic cells into iPSC is 
known to be affected by the age of the donor, the cell type used, 
the passage number and the reprogramming method employed, 
making it difficult to identify parameters that enhance or inhibit cell 
reprogramming. In order to eliminate the variables of donor age, 
passage number and viral titer we used a non-integrating episomal 
vector based method to reprogram human CD34+ cord blood 
samples and compared the reprogramming efficiency of individual 
female and male donors as well as pooled male and female CD34+ 
cord blood samples. Following a single transfection of the epi-
somal reprogramming plasmids we routinely obtain between 25 
and 95 TRA-160 positive iPS cell colonies from one million CD34+ 
cord blood cells after only ten days. Remarkably, our data show 
that under identical experimental conditions female CD34+ cord 
blood cells reprogram more efficiently than male cells and that 
pooled male and female cord blood samples (1:1) also yield more 
female than male iPS colonies. In order to verify that these iPS cell 
colonies are bona fide iPS cells we picked and expanded >20 iPSC 
lines and demonstrate that these express Tra160, Tra1-81, SSEA4, 
Nanog, Oct4 and sox2, exhibit a normal karyotype and verified that 
randomly picked iPS cells can in each case form tri-germ lineage 
teratomas and are integration free. Extensive DNA profiling of 19 
iPS cell lines generated from pooled male and female samples fur-
ther demonstrates that the iPS lines are clonal. We conclude a) that 
episomal reprogramming of human CD34 cord blood cells occurs 
rapidly, is highly efficient and yields good quality iPS cells b) that re-
programming is a clonal event and thus amenable to simultaneous 
multiplexed generation of iPS cells from multiple donors, thereby 
reducing time and costs and c) that reprogramming occurs more 
readily in female CD34+ cord blood cells. The reason for this gender 
bias of reprogramming is at present not clear but may be related 
to imprinting. Keywords: reprogramming; hiPS cells; Cord blood 
CD34+ cells; karyotype; DNA profiling
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TRAVERSING BETWEEN A PLURIPOTENT AND AN 
EXTRAEMBRYONIC-LIKE STATE USING RAT STEM 
CELLS
Raju, Ravali1, Cho, Dong Seong1, Sharma, Shikha1, Yongky, 
Andrew1, Verfaillie, Catherine2, Hu, Wei-Shou1

1Chemical Engineering and Material Science, University of Minnesota, 
Minneapolis, MN, USA, 2Stamcelinstituut, Katholieke Universiteit, Leuven, 
Belgium

Embryonic development is governed by several complex regulato-
ry mechanisms including transcriptional and epigenetic modifica-
tions that collectively determine cell fate. During early stages, the 
cells in the inner cell mass (ICM) are segregated into the epiblast 
and the primitive endoderm (PrE). The epiblast cells contribute to 
the embryo proper while the extraembryonic PrE cells contribute 
to the yolk sac. It was shown in recent studies that cells in the ICM 
are predisposed towards either the epiblast or PrE state based on 
the inverse expression of the respective markers Nanog or Gata6 
while maintaining similar Oct4 levels, indicating the presence of 

state-specific precursor populations. The recent isolation of rat 
embryonic stem cells as well as rat extraembryonic precursors such 
as XEN-P cells have set stage for elaborate studies regarding these 
cell fate decisions in vitro. In this study, we present a unique model 
system which elucidates the intricacy of regulatory networks that 
guide the transition and lineage commitment between pluripo-
tent and extraembryonic precursor states. We demonstrate that 
rat embryonic stem cells are transformed to multipotent extra 
embryonic precursor cells (XMP), when cultured on fibronectin, 
in media containing PDGF and LIF. These cells retain expression 
of Oct4 but not Sox2 or Nanog and express primitive endoderm 
genes such as Gata4, Gata6, Sox17, FGFR2 and PDGFRa. These cells 
exhibit plasticity to transition back to the pluripotent ES state when 
transferred into rat ES culture conditions, up to a week. However, 
after an extended cultivation in the XMP conditions, the cells lose 
their plasticity and are committed to this state, thereby requir-
ing transfection with exogenous factors to persuade them to the 
pluripotency. In our lab, we have also derived stem cells from the 
adult rat bone marrow in the same culture conditions as the XMPs. 
These cells have a similar PrE precursor-like phenotype and gene 
expression as XMPs. We have successfully performed the reversal 
of state between these cells to induced pluripotent stem cells 
using the traditional four factor approach. These rat IPS cells are 
similar to rat ES cells by transcriptome comparison using microar-
rays and protein expression by immunohistochemistry. They can 
differentiate in vitro to the three germ layer lineages and contrib-
ute to teratomas in vivo, similar to the rat ES cells. Transcriptome 
analysis of different stages of these transitions from the pluripotent 
state to the extraembryonic state and back; throw light on the key 
regulatory networks acting in a concerted manner to regulate cell 
fate. This data allows for re-examination of the predefined roles of 
proteins such as Oct4 or the signaling pathways involving PDGF 
and FGF4 during lineage segregation and commitment. This sys-
tem provides valuable insight as it allows continuous monitoring 
of the back and forth transition of cells among two different steady 
states namely, the ES and the PrE precursor state. The unique gene 
expression profile of the primitive endoderm precursor cells and 
their developmental proximity to pluripotent stem cells make these 
cells ideal candidates for probing the dynamics of the underlying 
gene networks.
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UNCOVERING THE EFFECTS OF OCT4 DURING THE 
EARLY STEPS OF REPROGRAMMING
Tiemann, Ulf, Tapia, Natalia, Araúzo-Bravo, Marcos J., Fischedick, 
Gerrit, Marthaler, Adele, Schöler, Hans R.
Cell and Developmental Biology, Max Planck Institute for Molecular 
Biomedicine, Muenster, Germany

Differentiated cells can be reprogrammed into induced pluripotent 
stem cells (iPSCs) by overexpression of the transcription factors 
Oct4, Sox2, Klf4, and c-Myc. Among these, Oct4 is the only one that 
cannot be replaced or eliminated from the reprogramming cocktail. 
In order to shed light upon the poorly understood reprogramming 
mechanism, we aimed at exploring the role of Oct4 in the early 
events of this process. To this end, different somatic cell lines were 
established from Oct4-inducible transgenic mice. Samples were 
collected at different time points after Oct4 induction and global 
gene expression was analyzed by microarray. The differentially 
expressed transcripts could be divided into two different clus-
ters: the first group comprised genes that were commonly up- or 
downregulated in all the different cell types, while expression of 
the second group of genes was only changed in one specific cell 
type at a time. In summary, our data suggests that during the onset 
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of the reprogramming process, Oct4 interferes with each somatic 
program in a cell type-specific manner while initiating a common 
pluripotent transcriptional network.

Poster Board Number: F-3147

SPLICING VARIANTS OF TRANSCRIPTION FACTOR 
NANOG IN THE COMMON MARMOSET MONKEY 
CALLITHRIX JACCHUS
Weizbauer, Annette, Wiedemann, Anastasia, Pogozhykh, Olena, 
Blasczyk, Rainer, Mueller, Thomas
Service Unit Embryonic Stem Cells, Institute for Transfusion Medicine, Hannover, 
Germany

Objective: Regenerative medicine focuses on understanding 
processes involved in naturally occurring cell and tissue regenera-
tion in animals and human in order to exploit this knowledge 
for new therapies. Here, the focus lays on exploiting the natural 
function of stem cells and their pluripotency potential to establish 
tissue regeneration and cell replacement therapy. Due to immune 
rejection and ethical concerns for using human embryonic stem 
cells (ESCs), induced pluripotent stem (iPS) cells bear much hope to 
overcome these obstacles. Unfortunately, the precise mechanism 
of reprogramming of somatic cells into iPS cells is still not fully 
understood but can be facilitated by introduction of transcrip-
tion factors such as SOX2, OCT4, MYC and KLF4. The transcription 
factor NANOG is not mandatory for reprogramming, however, it is 
necessary for maintaining ESC self-renewal and is recognized as a 
quality marker for fully reprogrammed iPS cells in general in mouse 
and human, but also in the common marmoset monkey Callithrix 
jacchus. Since there are splicing variants of NANOG known in the 
human (NANOG 1 and 2), the aim of this study is the identification 
of putative NANOG variants in the Callithrix jacchus and similarities 
towards the human NANOG. Furthermore, by analysis of different 
tissues deduction of possible function of NANOG splicing variants 
can be attempted. The appearance of splicing variants could pos-
sibly enhance our understanding in reprogramming and improve 
reprogramming rates and quality of iPS. Material and Methods: 
For the analysis, based on database in-silico analysis, ESCs, iPS cells 
and various tissues of the common marmoset were screened by 
RT-PCR to identify NANOG splicing variants. Open reading frame 
and splicing variants analogue to the human could be amplified 
with different oligonucleotide pairs. cDNA fragments of correct 
size were subcloned into the pCDNA 2.1 vector and sequenced 
(Sanger). Results: Surprisingly, in-silico NANOG genebank sequence 
differed from our sequenced version by 9 % representing 49 amino 
acids. Two NANOG splicing variants with a size difference similar to 
the human could be detected. Screening of tissues, ESCs and iPS 
cells displayed the presence of only the large variant in adult ovary, 
which is in contrast to the human ovary where NANOG expression 
can only be detected in the fetal ovary and is abolished as oogonia 
enter meiosis. Only the small fragment was found in the ESCs and 
fragments both sizes in the iPS cells. No NANOG expression could 
be found in the testis, mesenchymal cells and skin fibroblasts.
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UNDERSTANDING THE TRUE NATURE AND 
POTENTIAL OF PARTIAL IPS STATES
Tonge, Peter, Nagy, Andras
Samuel Lunenfeld Research Institute, Toronto, ON, Canada

Somatic cells can be successfully reprogrammed to an induced 
Pluripotent Stem (iPS) cell state that closely resembles embryonic 
stem (ES) cells. During somatic cell reprogramming a large number 
of cells fail to fully reprogram to an iPS state and such cell types are 

often referred to as partial iPS cells. Partial iPS cells have received 
relatively little attention due to their differential gene expression 
in relation to ES cells, as a consequence the full potential of partial 
iPS cell types necessitates further characterization. Previous reports 
document that partial iPS cells fail to activate endogenous Sox2, 
Oct4 and Nanog expression and that their partially reprogrammed 
state remains dependent on the expression of the reprogramming 
factors. Nevertheless, these partially reprogrammed iPS cell lines 
could be maintained for prolonged periods of time without further 
progression to a fully reprogrammed state. We have reprogrammed 
embryonic fibroblast cells through the over expression of the 
Yamanaka factors (Sox2, Oct4, c-Myc and Klf4) and characterized all 
colonies and subsequent clonal cell lines irrelevant of cell mor-
phology. This has enabled the analysis of a multitude of partially 
reprogrammed cell types, which fail to become factor independent 
mature iPS. We have observed that every partial iPS clone reac-
tivated endogenous Nanog and Oct4 expression, however, each 
line remained dependent on the expression of the reprogramming 
transgenes. All clones were examined on the basis of global gene 
expression and this information utilised to map the diversity of 
partial iPS states in relation to mature iPS and ES cells. Notably, we 
have found that the global gene expression and subsequent phe-
notype of partial iPS cells does not correlate with their expression 
levels of the reprogramming factors. Every partial iPS cell line has 
the potential to efficiently generate differentiated cell types repre-
sentative of all three germ layers in vivo, and can be differentiated 
to terminally differentiated cell types in vitro. Although the partial 
iPS clones exhibit demethylation of the Nanog and Oct4 promoters 
we have successfully identified a core set of ES associated genes 
that remain transcriptionally silent. This core set comprises of genes 
that are most resilient to reactivation during somatic cell repro-
gramming, representing an epigenetic block to generating fully 
reprogrammed iPS cells. We have subsequently shown that this 
epigenetic block can be rapidly overcome through manipulation of 
global epigenetic regulators. In summary, this study comprehen-
sively characterizes a multitude of partial iPS states and demon-
strates that these cells are competent to differentiate to all three 
germ layers. Furthermore, we have identified a coherent cluster of 
transcriptionally silent genes responsible for the partial iPS state 
and devised an efficient method to efficiently activate expression 
of these genes to push partial iPS cells to a mature iPS state. 
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A CAENORHABDITIS ELEGANS MODEL FOR In 
vIvo DIRECT CELL REPROGRAMMING
Riddle, Misty R ., Rothman, Joel H.
Molecular, Cellular, and Developmental Biology, University of California, Santa 
Barbara, CA, USA

The steps involved in reprogramming a differentiated cell directly 
into another cell type (direct cell reprogramming) are not well 
understood in vitro and have rarely been attempted or studied in 
vivo. We are developing a model to study direct cell reprogram-
ming in vivo using the nematode C. elegans by taking advantage 
of the known transcriptional cascade that activates embryonic 
endoderm specificiation and differentiation. In contrast to other 
endoderm-directing factors, such at the END-1 GATA factor, we 
found that ectopic expression of a single endoderm-specific GATA 
transcription factor, ELT-7, can promote ectopic expression of an 
endoderm reporter gene in fully differentiated cells in larvae. This 
ectopic expression is quickly lost in most cells, which appear either 
to maintain their normal differentiation state or die. Muscle cells 
located in the pharynx, however, maintain the marker expression, 
contain birefringent granules that are normally specific markers of 
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the differentiated intestine, and express the late intestinal brush 
border protein IFB-2, a marker of late gut differentiation. We are 
examining pharyngeal muscle-specific markers to assess whether 
these cells undergo bona fide transdifferentiation. The known cell 
lineage and cellular anatomy of C. elegans will allow us to monitor 
this process at single cell resolution. These experiments may reveal 
basic principles involved in direct cell reprogramming and may 
guide studies in other systems.

Poster Board Number: F-3150

REPROGRAMMING ADULT PROXIMAL TUBULE 
CELLS TO EMBRYONIC NEPHRON PROGENITORS
Vanslambrouck, Jessica M ., Hendry, Caroline, Ineson, Jessica, 
Suhaimi, Norseha, Takasato, Minoru, Rae, Fiona, Little, Melissa H.
Institute for Molecular Bioscience, University of Queensland, Brisbane, Australia

Mammalian kidney organogenesis commences with the specifi-
cation of the metanephric mesenchyme (MM) and outgrowth of 
the ureteric bud (UB) from the nephric duct. A series of reciprocal 
interactions between these two mesodermal populations drives 
the continued outgrowth of the UB which begins branching upon 
contact with the MM. Around each branch tip, the MM condenses 
to form cap mesenchyme (CM) which exists as the source of 
nephron progenitor (NP) cells. This self-renewing population of 
kidney stem cells give rise to all nephron segments, except for the 
collecting ducts, and can be identified by Six2 and Cited1 expres-
sion. Following induction, NP cells exhibit substantial genetic and 
morphological changes, undergoing a mesenchymal-to-epithelial 
transition to produce the precursory structure to a single nephron, 
the renal vesicle (RV). Subsequent cell recuitment and elongation 
of the RV forms the mature nephron. Before or shortly after birth, a 
final wave of nephrogenesis exhausts the NP population, making 
it impossible to generate new nephrons after this period. This lack 
of regenerative capacity underpins the gradual decline in renal 
function with age and disease, including chronic kidney disease. 
What we now appreciate is that individuals with low nephron 
endowment, caused by factors such as malnutrition and premature 
birth, are susceptible to renal disease in later life due to this inability 
to generate new nephrons. In the current study, we investigated 
whether adult proximal tubule cells could be reprogrammed to 
a NP state via the forced re-expression of genes that define the 
progenitor population. Using the human proximal tubule cell line 
(HK2) as a model system, various combinations of 15 genes indi-
vidually cloned into lentiviral vectors were screened for their ability 
to induce i) an epithelial-to-mesenchymal morphological change, 
ii) expression of the NP-specific protein, Cited1, iii) re-expression of 
key NP genes and iv) integration into the progenitor compartment 
in an ex vivo functional assay (the ‘recombination assay’). Following 
these validation stages, we identified a combination of genes (Osr1, 
Six1, Six2, Hoxa11, Eya1 and Snai2, or ‘Pool-8’) that, when trans-
duced into HK2 cells cultured in valproic acid-containing media, 
were sufficient to induce a transcriptional profile resembling that of 
NP cells. Furthermore, approximately 0.875% of HK2 cells subjected 
to the reprogramming process incorporated into progenitor com-
partments of ex vivo embryonic kidney cultures. In contrast, control 
HK2 cells cultured under identical conditions had an incorporation 
rate of just 0.05%. These results represent the first evidence that it 
may be feasible to regenerate the NP population and have seen us 
extend this study into primary cell models. Preliminary experiments 
suggest that reprogramming may also be achieved in primary 
human proximal tubules cells, which showed a large increase in NP-
specific genes, Six2 and Cited1 following transduction with Pool-8 
lentiviruses. By furthering our understanding of this process, we 
hope to not only realise the possibility of re-initiating nephron for-

mation post-birth, but to also develop a means by which nephron 
endowment can be prolonged.

Poster Board Number: F-3151

HISTONE METHYLTRANSFERASE DOT1L IS A 
BARRIER TO SOMATIC CELL REPROGRAMMING
Onder, Tamer T .1, Kara, Nergis1, Cherry, Anne1, Sinha, Amit U.1, Zhu, 
Nan1, Bernt, Kathrin M.1, Cahan, Patrick1, Mancarci, Ogan B.1, Gupta, 
Piyush B.2, Lander, Eric S.3, Armstrong, Scott A.1, Daley, George Q.1
1Childrens Hospital Boston, Boston, MA, USA, 2Whitehead Institute for 
Biomedical Research, Cambridge, MA, USA, 3The Broad Institute of Harvard and 
Massachusetts Institute of Technology, Cambridge, MA, USA

Generation of induced pluripotent stem cells (iPSCs) from differ-
entiated cell types by somatic cell reprogramming involves global 
epigenetic remodeling. To address how chromatin-modifying 
proteins influence the reprogramming process, we used shRNAs 
to target genes in DNA and histone methylation pathways, and 
have identified positive and negative regulators of iPSC generation. 
Specifically, inhibition of Dot1L, the H3K79 histone methyltrans-
ferase, either by RNAi or a small molecule inhibitor accelerated 
reprogramming, significantly increased the yield of iPSC colonies, 
and substituted for Klf4 and c-Myc in the reprogramming cocktail. 
Inhibition of Dot1l early in the reprogramming process is associ-
ated with a marked increase in two alternative reprogramming 
factors, Nanog and Lin28. In loss-of-function experiments, we show 
that Nanog and Lin28 play essential functional roles in the en-
hancement of reprogramming by Dot1L-inhibition. Genome-wide 
analysis of H3K79me2 distribution by ChIP-sequencing revealed 
that fibroblast-specific genes associated with the epithelial to 
mesenchymal transition lose H3K79me2 in the initial phases of 
reprogramming. Dot1L inhibition facilitates the loss of this mark 
from genes that are fated to be repressed in the pluripotent state. 
These findings implicate specific chromatin-modifying enzymes as 
barriers to reprogramming, and demonstrate how modulation of 
chromatin-modifying enzymes can be exploited to more efficiently 
generate iPSCs with fewer exogenous transcription factors.

Poster Board Number: F-3152

INDUCTION OF OSTEOCHONDROPROGENITORS 
FORMATION DURING TRANSCRIPTION FACTOR 
MEDIATED REPROGRAMMING PROCESSES
Wang, Yinxiang
Department of Biochemistry, The University of Hong Kong, Hong Kong, Hong 
Kong

The potential of stem-cell based skeletal tissue engineering has 
been limited by its heterogeneous and uncontrolled differentiation. 
Osteo-chondroprogenitors uniquely co-expressing Sox9 and Runx2 
with dual differentiation potential to become chondrocytes and 
osteoblasts is an ideal candidate for skeletal tissue regeneration. 
Therefore, developing effective strategies to generate sufficient 
quantities of osteo-chondroprogenitors are essential. Toward this, 
we take advantage of two lineage reprogramming approaches 
- one is induced pluripotent stem (iPS) cells generation using 
osteoblasts and another one is the induction of chondrocyte lin-
eage from skin fibroblasts. The selection of osteoblasts is based on 
the fact that it is originally derived from osteo-chondroprogenitor 
lineage and the stochastic events of iPS induction might revert 
osteoblasts first to their progenitor state before becoming plu-
ripotent. The second approach is based on a previous report using 
three transcription factors (Sox9, Klf4 and c-Myc) to reprogramme 
skin fibroblasts into chondrocyte lineage. Our aim is to examine 
whether osteo-chondroprogenitors would be formed during the 
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two reprogramming processes using Sox9-EGFP knock-in mice as a 
reporter. Our data showed that osteoblasts can be reprogrammed 
to iPS cells with pluripotency as shown by their ability to form tera-
tomas and contribute to chimeric embryos. Transient appearance 
of Sox9/Runx2+ve cells was observed during iPS reprogramming. 
Similar phenomenon was observed during induction of chondro-
cyte lineage from skin fibroblasts by Sox9, klf4 and c-Myc, raising 
the possibility that osteochondroprogenitor could be formed 
during these two transcription factor-mediated reprogramming 
processes.

Poster Board Number: F-3153

INSIGHTS INTO THE GENETIC AND EPIGENETIC 
CHANGES UNDERLYING REPROGRAMMING
Panopoulos, Athanasia D .1, O’Connor, Daniel T.2, Rao, Fangwen2, 
Diddenderfer, Kenneth3, Modesto, Veronica3, Nathanson, Jason5, 
Lowe, Jennifer2, Smith, Erin N.4, Berggren, W. Travis3, Chen, Ju2, 
Evans, Sylvia M.2, Chi, Neil C.2, Harismendy, Olivier4, Goldstein, Larry 
S.5, Yeo, Gene W.5, Izpisua Belmonte, Juan Carlos1, Frazer, Kelly A.4
1Gene Expression Laboratory, The Salk Institute, La Jolla, CA, USA, 2Department 
of Medicine, University of California San Diego, La Jolla, CA, USA, 3Stem Cell 
Core, The Salk Institute, La Jolla, CA, USA, 4Department of Pediatrics, University 
of California San Diego, La Jolla, CA, USA, 5Department of Cellular and 
Molecular Medicine, University of California San Diego, La Jolla, CA, USA

With the advent of reprogramming came a powerful approach 
for answering fundamental questions in developmental biology 
as well as the ability to explore new possibilities in regenerative 
medicine. However, in order to fully capitalize on induced plu-
ripotent stem cell (iPSC) technologies, whether for future clinical 
use, disease modeling, or as an avenue to study development, we 
need to better understand the molecular mechanisms underlying 
how a cell reverts back into a pluripotent state and the molecu-
lar consequences that may exist following this type of cellular 
conversion. Accumulating evidence has shown that human iPSC 
lines display genetic and epigenetic variations, when compared to 
one another or human embryonic stem cells, such as methylation 
aberrancies, variable X-inactivation patterns, and somatic coding 
mutations. The mechanisms underlying the development of these 
genetic and epigenetic variations during reprogramming and 
their functional consequences remain largely unclear. To examine 
these important questions, we have performed reprogramming 
studies on samples isolated from monozygotic twins. As previ-
ous findings have demonstrated epigenetic divergence during 
the lifetime of monozygotic twins that results in gene expression 
changes and phenotypic variance, our study enables the inves-
tigation of the effect of reprogramming on exact genomes with 
divergent epigenomes. From an existing University of California 
San Diego Twin/Sibling/Pedigree cohort, we have generated iPSCs 
from fibroblasts derived from 3 pairs of genotyped monozygotic 
twins (all Caucasian females greater than 50 years of age), using 
both integrative (retroviral-mediated) and non-integrative (sendai 
virus) approaches. To distinguish between genetic versus culture-
condition or reprogramming method-induced variability that may 
occur, 3 iPSC lines were generated from each individual using each 
reprogramming approach (6 individuals x 3 iPSC lines x 2 methods 
= a total of 36 iPSC lines), and were characterized using standard 
methods (e.g., pluripotency marker expression, germ layer dif-
ferentiation, karyotyping). Chromatin mapping, RNA-Seq, eQTL, 
X-inactivation and imprinting analysis, as well as directed differen-
tiation assays of these samples are ongoing. The analysis of these 
parameters in iPSCs derived from monozygotic twins enables us to 
examine multiple questions regarding DNA methylation variability 
and heritability, including but not limited to how reprogramming 

affects the methylation changes that may be present in genetically 
identical starting populations, if certain epigenomic changes are 
selected for/against during reprogramming as well as after (or can 
affect) differentiation, and how these epigenomic changes relate to 
genotypic and phenotypic variance.

Poster Board Number: F-3154

TLX MAINTAINS NEURAL STEM CELLS BY 
REPRESSING THE NEUROGENIC PATHWAY
Wang, Yu, Wang, Ying, Liu, Haikun, Schuetz, Guenther
DKFZ, Heidelberg, Germany

Tailless (Tlx, NR2E1) is an orphan nuclear receptor, which is ex-
pressed in the periventricular neurogenic zone during mouse em-
bryonic development and expressed exculsively in astrocyte-like B 
cells of the subventricular zone (SVZ). Tlx acts as a key regulator of 
neural stem cells (NSCs) expansion and brain tumor initiation from 
NSCs. Overexpression of Tlx antagonizes age-dependent exhaution 
of NSCs in mice and leads to migratrion of stem/progenitor cells 
from their natural niches. The increase of NSCs persists with age 
and leads to efficient production of newborn neurons in aged brain 
tissues. Here, we demonstrate that ectopic expression of Tlx using 
BAC-based technology and Cre/Loxp system induces impaired 
generation of mature neurons not only in the developing brain 
but also in the SVZ, one of the largest germinal zones of sustained 
neurogenesis in the adult mice. In the developing brain of ectopic-
expressed Tlx mutant mice, new born neurons are decreased. 
Furthermore, NSCs corresponding to astrocyte-like type B cells in 
the adult SVZ give rise to transient amplifying type C cells, which 
in turn differentiate into type A cells that migrate to the olfactory 
bulb and then become mature local interneurons. In the ectopic-
expressed Tlx mutant mice , more immature neurons from new 
born cells are significantly observed in the olfactory bulb while less 
mature neurons with abbrent morphology changes are found in 
the neural linage differentiated NSCs in vitro. This study elucidates 
that Tlx maintains the stemness of NSCs by repressing the neuro-
genic pathway.

Poster Board Number: F-3155

PROGRAMMING FIBROBLASTS TO HEMOGENIC 
ENDOTHELIUM BY DEFINED FACTORS
Pereira, Carlos-Filipe, Qiu, Jiajing, Niu, xiaohong, Papatsenko, 
Dimitri, Moore, Kateri, Lemischka, Ihor R.
Development and Regenerative Biology, Black family stem cell institute, Mount 
Sinai School of Medicine, New York, NY, USA

Once committed, the differentiated state of a cell is normally stable 
and can be inherited through cell division. Under certain conditions 
cell fate can, however, be modified or reversed. Recent work has 
shown that mouse and human fibroblasts can be reprogrammed 
to pluripotency or directly converted to unrelated somatic cell 
fates by combinations of transcription factors (TFs). This raised the 
question whether TFs could induce somatic stem cell multipotency 
and self-renewal. Here the requirements to convert fibroblasts to 
hematopoietic stem cells (HSCs) were investigated using combina-
torial TF approaches. We hypothesized that combinatorial expres-
sion of HSC-specific TFs could program fibroblasts to recapitulate 
HSC generation through hemogenic endothelium. We expressed 
combinations of TFs in mouse embryonic fibroblasts derived from 
huCD34tTA/TetO-H2BGFP embryos. This reporter system specifi-
cally marks HSCs and endothelial/hematopoietic progenitors. 
Starting from a pool of eighteen candidate genes, we used an itera-
tive process of elimination to define the minimal pool of three and 
optimal four TFs to induce huCD34-positive colonies. Transduction 
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of the identified set of TFs elicits hematopoietic and endothelial-
associated gene expression in fibroblasts. Remarkably, the gene 
expression profile of induced huCD34-positive cells clustered with 
bona fide bone marrow HSC populations isolated from adult mice. 
Transcriptional reprogramming is accompanied by the induction of 
hemogenic colonies that lose adherence and express hematopoiet-
ic (c-Kit and CD45), and endothelial (VeCadherin, CD31, CD34, Tie2, 
Ulex europaeus lectin biding) markers of hemogenic endothelium 
and emergent HSCs. In addition, induced hemogenic endothelial 
cells are able to uptake acetylated-LDL. Interestingly, our results 
show that hemogenic colonies originate from a progenitor cell-
type that, in addition to the activity of the huCD34 reporter, express 
Prominin-1 and high levels of Sca-1. Hence, we provide evidence 
that the initiation of a complex developmental process can be 
programmed in vitro by a small combination of TFs. Collectively, 
our results support the view that programming HSCs is multistep 
and underscore the requirement of progenitors and endothelial 
intermediates for HSCs generation. Inducing HSCs from fibroblasts 
may have important implications for hematopoietic development, 
disease modeling and generation of multipotent tissue-specific 
stem cells for cell replacement therapies.

Poster Board Number: F-3156

ENHANCED FOOTPRINT-FREE REPROGRAMMING 
USING SECOND-GENERATION RNA COCKTAILS
Warren, Luigi1, Ni, Yuhui1, Wang, Jiwu1, Guo, Xirong2

1Allele Biotechnology, San Diego, CA, USA, 2Nanjing Maternity and Child Health 
Medical Institute, Nanjing, China

Transient transfection of cocktails comprising mRNAs and/or 
miRNAs offers perhaps the safest available approach to cellular 
reprogramming and fate direction, and could well become the 
method of choice as these applications reach the clinic. While this 
technology obviates the screening and cleanup steps entailed by 
other footprint-free reprogramming systems, rapid turnover of 
RNA in the cytoplasm implies the need for multiple transfections, 
increasing the hands-on time required to induce cells with the phe-
notype of interest. For example, as many as 18 consecutive daily 
transfections are employed when generating iPSCs using mRNA. 
In addition, it has so far proved challenging to carry out RNA-medi-
ated reprogramming under feeder-free conditions, or in cell types 
which transfect poorly, such as blood cells. These drawbacks to the 
methodology may be alleviated in the future through improved 
delivery techniques or by modifications to the RNA to increase 
its specific activity and functional half-life. Another strategy is to 
exploit novel reprogramming factors and factor combinations to 
improve the efficiency and kinetics of fate conversion. Focusing on 
the latter approach, we evaluated several candidate factors which 
have been reported to promote iPSC induction in the literature, 
and consequently were able to define novel RNA cocktails which 
substantially enhance reprogramming performance compared to 
current protocols. Our results suggest that there remains ample 
scope for increasing the convenience and power of this promising 
new approach to cell fate manipulation.
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SPONTANEOUS RESCUE OF TRISOMY 21 
FIBROBLASTS DURING REPROGRAMMING TO 
PLURIPOTENCY
Peterson, Suzanne E .1, Tran, Ha T.1, Xue, Haipeng2, McCann, Anna 
E.3, Schell, John P.1, Parast, Mana M.4, Jiang, Peng5, Chen, Chen5, 
Schmidt, Ulrich6, Deng, Wenbin5, Laurent, Louise C.7, Loring, Jeanne 
F.1, Liu, Ying2

1Chemical Physiology, The Scripps Research Institute, La Jolla, CA, USA, 
2Neurosurgery, The University of Texas Health Science Center, Houston, TX, 
USA, 3Biology, The University of Washington, Seattle, WA, USA, 4Pathology, 
The University of California, San Diego, CA, USA, 5Biochemistry and Molecular 
Medicine, The University of California, Davis, CA, USA, 6Genea IVF, Sydney, 
Australia, 7Reproductive Medicine, The University of California, San Diego, CA, 
USA

The advent of reprogramming technology has opened up many 
new avenues for the study of disease. The ability to take fibroblasts 
from a diseased patient, reprogram them into induced pluripo-
tent stem cells (iPSCs), and then differentiate those iPSCs into the 
cell type affected in the patient’s disease is leading to many new 
insights into the etiology of numerous diseases. This approach is 
based on the assumption that the genetic aberrations that cause 
the disease in the patient will be present in the iPSCs and can drive 
disease-relevant cellular phenotypes in the differentiated deriva-
tives. We have made the surprising observation that the reprogram-
ming of non-mosaic Down Syndrome (trisomy 21) fibroblasts leads 
to spontaneous loss of one copy of chromosome 21 in a subset 
of the resulting iPSC clones, which become seemingly normal, 
euploid cells. SNP genotyping of trisomic fibroblasts and disomic 
iPSCs shows that they are derived from the same person, elimi-
nating the possibility that the disomic clones were derived from 
contaminating euploid cells from another individual. In addition, 
the spontaneous loss of chromosome 21 occurs regardless of the 
method used to reprogram the cells. Current studies are aimed at 
characterizing the differences between disomic and trisomic clones 
and investigating the mechanism of the conversion of trisomic 
fibroblast cells into disomic iPSCs. The generation of both trisomic 
and disomic iPSC lines from the same individual provides us with 
an unprecedented opportunity to study disease mechanisms at 
work in Down Syndrome, with the disomic lines serving as the 
ideal control for the trisomic lines. In the future, these findings may 
suggest novel therapeutic strategies for the treatment of Down 
Syndrome.

Poster Board Number: F-3158

MECHANISM OF LET-7 INHIBITION-INDUCED 
PLURIPOTENT STEM CELL REPROGRAMMING
Worringer, Kathleen A ., Hayashi, Yohei, Sami, Salma, Srivastava, 
Deepak, Yamanaka, Shinya
Gladstone Institute of Cardiovascular Disease, San Francisco, CA, USA

Fibroblasts can be directly reprogrammed into induced pluripotent 
stem (iPS) cells by expressing the pluripotency genes OCT4, SOX2, 
KLF4, and c-MYC. Without c-MYC, reprogramming efficiency is 
greatly reduced. LIN28, a protein that regulates processing of the 
let-7 family of microRNAs, also promotes reprogramming. However, 
the key genes that function downstream of these reprogramming 
factors and the mechanism by which they act to direct conversion 
of fibroblasts into iPS cells remain poorly understood. We found 
that inhibition of let-7 promoted reprogramming with OCT4, SOX2, 
and KLF4 to a level of efficiency comparable to reprogramming 
with OCT4, SOX2, KLF4, and c-MYC. In addition, downregulation of 
let-7 was necessary for reprogramming. We have identified a single 



ISSCR 10th Annual Meeting www.isscr.org/2012

240

Detailed Program and Abstracts — Friday, June 15
target of let-7 regulation that increases reprogramming efficiency, 
similar to let-7 inhibition. The function of this target gene promises 
to reveal novel mechanisms of reprogramming.

Poster Board Number: F-3159

NOVEL ALKALINE PHOSPHATASE LIVE STAIN TO 
IDENTIFY AND ISOLATE EMERGING IPSCS
Quintanilla, Rene H ., Lakshmipathy, Uma
Primary and Stem Cell Systems, Life Technologies, Carlsbad, CA, USA

Differential expression of Alkaline Phosphatase (AP) in pluripotent 
cells has provided a useful tool to identify emerging pluripotent 
colonies during the process of somatic reprogramming. So far, most 
available AP substrates are toxic to the cells and once stained; the 
cells cannot be propagated further. We have previously reported 
the development of a novel Alkaline Phosphatase Live Stain (AP 
Live Stain) that specifically stains pluripotent stem cells while 
preserving cell integrity. Here we demonstrate the use of the AP 
Live Stain to monitor and select colonies during reprogramming. 
AP Live Stain was used in multiple reprogramming experiments 
using the CytoTuneTM-iPSC Sendai Reprogramming Kit. AP Live 
Stain was applied on the master reprogramming plates and utilized 
during the initial colony selection process. Of the several hundred 
colonies observed on the dishes, some colonies had more robust 
and uniform AP staining than others. Colonies that were morpho-
logically accurate with robust, homogeneous AP Live Staining 
were manually picked and transferred to individual wells. All the 
AP Live Stain selected colonies expanded normally while retaining 
normal morphology and pluripotent marker expression. Clones 
that were chosen for further expansion and characterization were 
karyotypically normal and pluripotent based on marker expression 
and ability to differentiate into cell types representative of the three 
germ layers. Based on these results, subsequent sets of reprogram-
ming experiments solely utilized AP Live Staining for identification 
and selection of emerging iPSC colonies. AP Live Stain was further 
used in feeder-independent derivation of iPSCs. All AP Live Stain 
selected clones survived and retained appropriate morphology and 
marker expression. Selected clones from subsequent experiments 
in feeder dependant and feeder independent culture conditions 
were further expanded and shown to possess normal karyotypes, 
marker expression and tri-lineage differentiation potential. These 
results demonstrate the utility of AP Live Stain during reprogram-
ming to monitor and select bona fide reprogrammed clones. AP 
Live Staining provides an easy alternative to antibody methods for 
early monitoring and screening of cells during reprogramming. 
The utility of this dye in reprogramming other somatic cells and 
utilization of other reprogramming methods are currently being 
investigated.
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PROTEIN STRUCTURE INITIATIVE ON STEM CELL 
BIOLOGY
Yumoto, Fumiaki1, Hayashi, Yohei2, Nguyen, Phuong1, Yamanaka, 
Shinya2, Conklin, Bruce R.2, Fletterick, Robert J.1
1Biochemistry and Biophysics, Univ of California, San Francisco, San Francisco, 
CA, USA, 2Gladstone Institute of Cardiovascular Disease, San Francisco, CA, USA

Understanding mechanisms of transcriptional regulation is a major 
goal in molecular biology. Most molecular events in controlling 
gene expression and cell programming require transient multi-
protein complexes that act in response to different physiological 
signals to interpret enhancers and promoters found in the DNA. 
Much progress has been made in structure and function analyses of 
individual components of these macromolecular machines, but few 

detailed mechanisms are known for multi-component assemblies. 
We have worked on this problem by focusing on the critical tran-
scription factors essential to maintain pluripotency of embryonic 
stem cells and to differentiation to other type of cells. Among these 
transcription factor complexes, we will report on human Sox9-DNA 
complex structure at 2.8 Å, showing the structural basis of DNA 
recognition by Sox9, which is essential in male sex determination 
and chondrogenesis. The Sox9 DNA binding domain includes many 
of Campomelic dysplasia-causing mutation sites and the structure 
at atomic resolution suggests a part of molecular insight into the 
pathogenesis. Crystallographic studies on human Oct4 and Sox2 
with DNA, and human Tbx5 and Mef2c with DNA complexes also 
will be presented. We acknowledge that the project is a collabora-
tion with the Joint Center for Structural Genomics, directed by Ian 
Wilson.
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REPROGRAMMING OF MATURE B CELLS INTO 
ERYTHROID LINEAGE
Sadahira, Ken, Fukuchi, Yumi, Kunimoto, Hiroyoshi, Sakurai, 
Masatoshi, Okamoto, Shinichiro, Nakajima, Hideaki
Division of Hematology, Keio University School of Medicine, Tokyo, Japan

Direct reprogramming of somatic cells into another is a powerful 
tool to generate autologous cells for regenerative medicine. In 
hematopoietic system, induction of erythrocytes by direct repro-
gramming is an attractive approach for obtaining patients’ own red 
blood cells for transfusion. Previous studies have shown that hema-
topoietic lineage-committed progenitors retain plasticity and can 
be reprogrammed into other lineages by ectopic cytokine signaling 
or forced expression of lineage-specific transcription factors. Based 
on these findings, we hypothesized that mature differentiated B 
cells could be reprogrammed into other lineages by modulating 
their transcriptional program. To test this hypothesis, we attempted 
to reprogram terminally differentiated mature B cells into erythroid 
lineage by transducing various transcription factors using retro-
virus, and to define minimal set of factors required for erythroid 
reprogramming. For reprogramming, we expressed transcription 
factors related to erythroid differentiation such as GATA-1 and SCL. 
In addition, we used transcription factors expressed in immature 
hematopoietic cells such as GATA-2, Hes-1 and Evi-1, hoping that 
they facilitate the reprogramming process, and CCAAT/ enhancer 
binding protein α (C/EBPα) known to be required for efficient 
reprogramming of mature B cells. We first purified mature B cells of 
C/EBPα-ER transgenic (Tg) mice, in which activation of C/EBPα can 
be controlled by 4-hydroxytamoxyfen (4-HT), and stimulated them 
with LPS and anti-CD40 antibody for 24 hours. Activated B cells 
were transduced with the above listed genes using retrovirus, and 
plated in methylcellulose for colony assays. Interestingly, erythroid 
colonies highly similar to burst forming unit-erythroid (BFU-E) 
showed up after 7-days of culture. Of three colonies examined, GA-
TA-1-ER was commonly integrated in all three clones, whereas SCL 
was integrated in two clones. These clones retained rearrangement 
of immunoglobulin heavy chain gene, indicating that these colo-
nies originated from differentiated B cells. These data suggested 
that GATA-1 and SCL were essential for erythroid reprogramming of 
B cells, and we next tested the requirement of each single transcrip-
tion factor in the reprogramming process by transducing GATA1 
or SCL separately or in combination into B cells from C57BL6/J or 
C/EBPα-ER transgenic mice. Interestingly, erythroid colonies were 
formed by GATA-1 alone, but co-introduction of SCL and C/EBPα 
significantly enhanced the efficiency of erythroid conversion. 
Lastly, we analyzed the expression of lineage-specific genes in the 
converted colonies by RT-PCR. The analysis revealed that the repro-
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grammed erythroid colonies expressed erythroid-specific genes 
such as Epo receptor, Fog1 and β-globin, while myeloid-specific 
genes such as G-CSF receeptor, M-CSF receptor and GM-CSF recep-
tor were not expressed. In conclusion, this study indicates that 
GATA1 in combination with SCL and C/EBPα efficiently converts 
mature B cells into erythroid lineage. This establishes a technical 
foundation for erythroid reprogramming, which will be a valuable 
strategy for production of mature red cells for transfusion.
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THE OPPOSING FUNCTIONS OF MYOCYTE 
ENHANCER FACTOR 2 PROTEINS AND CLASS IIA 
HISTONE DEACETYLASES PROVIDE A RHEOSTATIC 
CONTROL FOR SOMATIC CELL REPROGRAMMING
Zhuang, Qiang, Qing, Xiaobing, Ying, Yue, Wu, Haitao, Liu, Longqi, 
Zhang, Ya, Benda, Christina, Huang, Yinghua, Xu, Yan, Bao, Xichen, 
Qing, Baoming, Pei, Duanqing, Esteban, Miguel
GIBH, Guangzhou, China

The antagonism between myocyte enhancer factor 2 (MEF2) 
and class IIa histone deacetylases (HDACs) functions as a module 
that orchestrates tissue specification in embryogenesis. Here we 
describe that this module also controls somatic cell reprogramming 
by defined factors. MEF2 proteins and class IIa HDACs have low 
expression in somatic cells but rise asynchronously during repro-
gramming. MEF2 proteins tend to block the process by antagoniz-
ing Klf4, consequently preventing the phase of mesenchymal-to-
epithelial transition. Class IIa HDACs have the opposite function by 
counterbalancing the activity of MEF2, thus creating a modulating 
rheostat. In addition, calcium/calmodulin dependent protein 
kinases (CaMKs) fine-tune this rheostat by promoting the nuclear 
export of class IIa HDACs, which impairs reprogramming in the 
initial phase but later facilitates it. Our results reveal an unexpected 
role of the MEF2 proteins/class IIa HDACs/CaMKs axis in reprogram-
ming, and suggest that certain developmental signals must be 
switched on and off to acquire pluripotency.

Poster Board Number: F-3163

GATA4 BLOCKS SOMATIC CELL REPROGRAMMING 
BY REPRESSING NANOG TRANSCRIPTION
Serrano, Felipe, Calatayud, Carles, Bort, Roque
Instituto De Investigación Sanitaria La Fe, Valencia, Spain

Somatic cells can be reprogrammed to induced pluripotent stem 
cells (iPSC) by the transgenic expression of three transcription fac-
tors with or without Myc: Oct3/4, Sox2 and Klf4 (OKS/OKSM). iPSC 
can then be differentiated towards different cell lineages. However, 
somatic cells can also be directly reprogrammed to other cellular 
types by the expression of lineage-specific transcription factors. 
During the establishment of a protocol to differentiate mouse em-
bryonic fibroblasts (MEF) to definitive endoderm by co-expression 
of OKS with endoderm-specific transcription factors, we observed 
that Gata4 was able to completely block Nanog expression during 
iPCS formation. This effect was Gata4-specific and was not the con-
sequence of committing to an endoderm lineage (extraembryonic, 
primitive, parietal, visceral nor definitive). Absence of Nanog was 
correlated with absence of pluripotency markers, while expression 
of other markers linked to iPSC formation, such as those involved in 
mesenchymal-epithelial transition (MET), were as expected. Addi-
tion of a retrovirus expressing Nanog reversed the observed feno-
type. Using comparative genomics we identified two major evo-
lutionary conserved regions (ECR) located 9 kilobases upstream of 
the start site of Nanog transcription. Both ECR contained bona fide 

binding sites for Gata factors. We show that Gata4 binds to both 
sequences and repress transcription of Nanog in mouse embryonic 
stem cells (mESC). We concluded that Gata4 might directly repress 
Nanog expression during iPSC formation and in mESC.This results 
highlights the inter-regulatory networks controlling induction and 
maintenance of cell lineage choices involved in segregation of the 
primitive endoderm and epiblast from the inner cell mass.

Poster Board Number: F-3164

A SMALL MOLECULE SCREEN REVEALS 
NOVEL REGULATORS OF DIRECT CARDIAC 
REPROGRAMMING
Stone, Nicole, Fu, Jidong, Qian, Li, Liu, Lei, Foley, Amy, Wang, Haixia, 
Ding, Sheng, Srivastava, Deepak
Gladstone Institute of Cardiovascular Disease and University of California San 
Francisco, San Francisco, CA, USA

Reprogramming of adult cells into pluripotent cells or directly into 
alternative adult cell types holds great promise for regenerative 
medicine. We recently reported that cardiac fibroblasts, which 
represent 50% of the cells in the mammalian heart, can be globally 
reprogrammed directly to adult cardiomyocyte-like cells with the 
addition of Gata4, Mef2c and Tbx5 (GMT). Here, we report the use 
of chemical biology to probe the mechanism of cardiac reprogram-
ming in an effort to improve the technology. We performed a small 
molecule screen to identify chemicals that enhanced or repressed 
the conversion of fibroblasts to induced cardiomyocytes (iCMs). 
Several chemicals were identified that repressed GMT-mediated 
reprogramming, and these have led to discovery of growth fac-
tors that can positively regulate the efficiency of cardiomyocyte 
generation from fibroblasts. In addition to increasing efficiency, 
this discovery has provided insight into the mechanisms involved 
during the transdifferentiation into iCMs. Details of the screen will 
be presented, along with evidence for enhancement of the repro-
gramming technology.

Tissue Engineering
Poster Board Number: F-3165

ATTACHMENT AND THE PROLIFERATION OF 
HUMAN AORTA ENDOTHELIAL CELLS ON SIS/
PLGA FILM
Lee, Jihye, Kim, Seulji, Kim, Kyounghee, Song, Jeongeun, Lee, 
Dongwon, Khang, Gilson
Chonbuk national university, Jeonju, Korea, Republic of

The endothelium is a multifunctional tissue that actively partici-
pates in the maintenance of cardiovascular homeostasis. Small 
intestinal submucosa (SIS) is an acellular biomaterial usually 
derived from the jejunum of pigs. We fabricated hybrid polymeric 
films containing PLGA and various concentration of SIS to confirm 
whether the SIS affect the human aortic endothelial cells (HAECs) 
behavior and find suitable concentration of SIS in the hybrid film 
for HAECs culture. The preservation of cell phenotype on the SIS/
PLGA films was confirmed by the presence of cell-specific markers, 
including eNOS, PECAM-1, KLF2 and VE-cadherin for HAECs at both 
protein and transcription levels using immunocytochemistry and 
RT-PCR, respectively. The results indicated a favorable interaction 
between vascular cells and SIS/PLGA films. These data confirmed 
the potential of this novel hybrid films in vascular tissue engineer-
ing. This research was supported by WCU (R31-20029) and SCRC 
(SC4110).
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EFFECTS OF SILK CONTENT ON THE ATTACHMENT 
AND THE PROLIFERATION OF HUMAN AORTA 
ENDOTHELIAL CELLS ON SILK/PLGA FILM
Lee, Jihye, Kim, Seulji, Lee, Jungkeun, Song, Jeongeun, Lee, 
Dongwon, Khang, Gilson
Chonbuk national university, Jeonju, Korea, Republic of

Human aorta endothelial cells (HAECs) are the layer of flat cells 
that covers lining the blood vessel. These cells reduce turbulence 
of the flow of blood, allowing the fluid to be pumped farther. 
Silk is obtained from the silkworm, it is antioxidant of effects and 
inhibits blood glucose level. Poly(lactic-co-glycolic acid) (PLGA) is 
a biodegradable synthetic polymer with acceptable mechanical 
strength and well-controlled degradation rate. Also, it can be easily 
fabricated into many shapes. In this study, we fabricated natural/
synthetic biomaterial hybrid films using 0, 10, 20, 40, and 80 wt% 
Silk/PLGA. We performed MTT, SEM, fluorescence staining, ELISA, 
cGMP assay. We confirmed the adhesion and the proliferation of 
HAECs on Silk/PLGA according to the content of Silk, the 40 wt% 
Silk/PLGA films were superior to the adhesion and the proliferation. 
These results demonstrated that Silk/PLGA films provide suitable 
surface for HAECs and Silk affects growth and proliferation of the 
cell. This research was supported by WCU (R31-20029).

Poster Board Number: F-3167

PROLIFERATION AND ERYTHROPOIETIC 
DIFFERENTIATION OF HUMAN HEMATOPOIETIC 
STEM CELLS ON CHARGED HYDROGELS
Park, Kwang-Sook1, Ahn, Jong-Chan1, Kim, Hyun Ok2, Lee, Soo-
Hong1

1Department of Biomedical Science, CHA University, Seoul, Korea, Republic of, 
2Department of Laboratory Medicine, Yonsei University, Seoul, Korea, Republic 
of

Stem cells are surrounded by a specialized microenvironment, or 
‘niche’, that ensures their appropriate activities. Especially, hemato-
poietic stem cells (HSCs) are continuously stimulated by physical in-
teractions with bone marrow or umbilical cord niches and chemical 
factors from their niches. Interactions between HSCs and extracel-
lular matrix (ECM) in their niche play an important role in prolifera-
tion and differentiation of HSCs. Therefore, to clarify the mechanism 
of the interaction between HSCs and ECM, many studies have been 
focused on properties of ECM niches, for instance, protein composi-
tion, co-culture with stromal cells, substrate elasticity and charge 
and so on. Recently, it has been reported that positive charged 
surface with amine group enhanced HSCs’ proliferation and termi-
nal differentiation into erythrocytes. In this study, we investigated 
the proliferation, multipotency and erythropoietic differentiation 
of HSC on tropoelastin and the hydrogels with positive charge 
(chitosan, poly-l-lysine) and negative charge (alginate), respectively. 
According to cell counting, flow cytometric analysis and colony 
forming assay, it was found that poly-l-lysine significantly increased 
the cell number in expansion step as well as in erythropoietic dif-
ferentiation step without changing expression of surface markers 
related to their stemness. Thus, poly-l-lysine would be a useful 
substrate to enhance the proliferation and differentiation of HSCs 
for clinical-grade generation of red blood cells.

Poster Board Number: F-3168

USE OF ROTARY BIOREACTOR SYSTEM TO 
ENHANCE GROWTH AND OSTEOGENESIS OF 
HUMAN FETAL MESENCHYMAL STEM CELL
Sandikin, Dedy1, Foo, Toon Tien2, Chan, Jerry1

1Obstetric and Gynaecology, National University of Singapore, Singapore, 
Singapore, 2Chemical Life Science, Singapore Polytechnic, Singapore, Singapore

Bone graft generation in vitro is limited by slow nutrients-waste ex-
change through thick scaffolds and insufficient mechanical stimuli 
required for induction. Hence, bioreactors were used to provide 
ample nutrient flow and waste removal through improved fluid 
flow as well as enhance mechano-transduction to stimulate osteo-
progenitor cell proliferation and differentiation. The objective of 
this study is to determine the ability of modified rotary miniPERM™ 
bioreactor system in inducing proliferation and osteodifferentia-
tion of human foetal mesenchymal stem cell (hfMSC) on poly-ε-
caprolactone (PCL)-tricalcium phosphate (TCP) scaffolds. Briefly, 
500,000 hfMSC were seeded onto PCL-TCP scaffolds and cultured 
for 7 days at rotation speeds of 15 and 20 rpm in modified mini-
PERM™ with static culture as control. We found that proliferation of 
hfMSC in 20 rpm dynamic culture was better than its counterparts 
as evidenced by results from PicoGreen® dsDNA quantitation, light 
and confocal laser microscopy. Consequently, 20 rpm rotational 
speed was used to induce and study osteogenesis of hfMSC in the 
bone induction run. Subsequently, 500,000 hfMSC were seeded 
onto similar scaffolds and cultured for 28 days in 3 conditions, viz. 
dynamic induced, dynamic uninduced and static induced cultures. 
PicoGreen® dsDNA quantitation, light and confocal laser micros-
copy images revealed the overall growth of cells while ALP activity 
and calcium content were used to detect osteogenesis. We found 
that dynamic induced condition in modified miniPERM™ had 
greater osteoinduction ability with 1.47 times more ALP activity 
and 3.55 times more calcium deposition as compared to its static 
induced counterparts. We also noted that a low baseline level of 
bone induction was seen in the uninduced dynamic culture. This 
led us to conclude that both osteogenic medium and appropriate 
mechano-stimulation are critical to effect full osteodifferentiation 
in hfMSC. The use of rotary modified miniPERM™ bioreactor system 
improved cellular viability over static cultures, with increased 
proliferation and osteogenic differentiation in vitro suggesting its 
suitability for bone tissue engineering applications.

Poster Board Number: F-3170

DEVELOPMENT OF MICROCARRIER BASED 
EXPANSION TECHNIQUE FOR THE BONE TISSUE 
ENGINEERING APPLICATION OF HUMAN FETAL 
MESENCHYMAL STEM CELLS
Zhang, Zhiyong1, Goh, Tony2, Chong, Mark3, Ng, Johnathan2, Chen, 
Allen K.2, Reuveny, Shaul4, Oh, Steve2, Chan, Jerry K Y1

1Department of Reproductive Medicine, KK Women’s and Children’s Hospital, 
SINGAPORE, Singapore, 2A*STAR (Agency for Science, Technology and 
Research), Bioprocessing Technology Institute, SINGAPORE, Singapore, 
3Department of RO&G, Experimental Fetal Medicine Group, NUS,, SINGAPORE, 
Singapore, 4Department of Biotechnology, Israel Institute for Biological 
Research, Ness Ziona, Israel

Despite the self-rejuvenate capacity of bone tissue, large bone de-
fect treatment still remains as a major clinical challenge. Mesenchy-
mal stem cells (MSC) based bone tissue engineering (BTE) strategy 
has achieved increasing clinical successes, with human fetal MSC 
(hfMSC) emerging as a superior MSC source for BTE application 
compared to perinatal and adult MSC sources. In order to achieve 
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satisfactory therapeutic efficacy, the cellular expansion approach 
to propagate adequate number of highly osteogenic MSC (~108-9) 
before implantation has become a more pressing need. However, 
current expansion methodologies based upon monolayer cultures 
are beset with problems of inefficiency, high cost and decreasing 
cellular proliferation and osteogenicity caused by the repeated 
trypsinization treatment. Microcarrier (MC)-based bioreactor 
culture techniques has been shown to be highly efficient for large 
scale cell expansion through the large surface area available and 
the dynamic condition with close monitoring of metabolites and 
nutrientsmade possible. Hence, in this study, we investigated 
the potential use of a MC technique for large scale expansion of 
hfMSC for BTE application. Four microcarriers (Cytodex-1, Cyto-
dex-3, Cultisphere GL and HyQspheres) were screened for hfMSC 
adhesion and proliferation, with Cytodex-3 being most efficient. 
Cytodex-3 based MC expanded hfMSC (MC-hfMSC) achieved an 
expansion efficiency of 12-16 fold and a cell density of 6-8 x 105 

cells per ml, with the maintenance of high cellular viability (>95%). 
In contrast, monolayer-expanded hfMSC (ML-hfMSC) only achieved 
a cell density of 1.2-1.8 x 105 cells per ml with 4-6 fold expansion 
(p<0.05, n=5). After harvesting, MC-hfMSC maintain similar cellular 
characteristics as ML-hfMSC in terms of growth kinetics, CFU-F and 
immunophenotype. When cultured on the 3D porous scaffold, MC-
hfMSC demonstrated increased osteogenic potential, with higher 
calcium deposition (19.2±0.8 vs. 12.0±0.9 mg, p<0.05, n=4), as com-
pared to ML-hfMSC. Furthermore, when implanted subcutaneously 
into immuno-compromised mice, MC-hfMSC mediated cellular 
constructs generated more ectopic bone tissue than ML-hfMSC 
mediated constructs, as shown by micro CT analysis (1.6x, p<0.05, 
n=5) and histological analysis at three months. In conclusion, Cy-
todex 3 based MC culture technique demonstrated great potential 
in generating large quantities of hfMSC. Compared to traditional 
monolayer culture technique, it offers an easy, efficient and scalable 
approach to propagate hfMSC under highly-controlled conditions, , 
with significant reduction in the complexity of cell culture proce-
dure, potential risk of contamination, trypsinization treatment and 
the cell expansion cost. Furthermore, this expansion technique 
can generate large amount of hfMSC with enhanced osteogenic 
potential.

Poster Board Number: F-3171

ENHANCEMENTS OF NEO VASCULARIZATION BY 
TRANSPLANTATION OF HUMAN CORD BLOOD 
MESENCHYMAL STEM CELLS AS SPHEROIDS .
Bhang, Suk Ho1, Lee, Seahyoung1, Lee, Tae-Jin2, Kim, Byung-Soo1

1School of Chemical and Biological Engineering, Seoul National University, 
Seoul, Korea, Republic of, 2Engineering Research Institute, Seoul National 
University, Seoul, Korea, Republic of

Despite promising results from the therapeutic use of stem cells 
for treating ischemic diseases, poor survival of cells transplanted 
into ischemic regions is one of the major problems that under-
mine the efficacy of stem cell therapy. Cord blood mononuclear 
cells (CBMCs) are an alternative source of mesenchymal stem cells 
(MSCs) without the disadvantages, such as the painful and invasive 
harvesting procedure, of MSCs derived from bone marrow or 
adipose tissue. In the present study, we investigated whether the 
angiogenic efficacy of CBMSCs can be enhanced by grafting as 
spheroids in a mouse hindlimb ischemia model. Human CBMSC 
(hCBMSC) spheroids were prepared by using the hanging drop 
method. Mouse hindlimb ischemia was induced by excising the 
femoral artery and its branches. After surgery, animals were divided 
into no-treatment, dissociated hCBMSC, and spheroid hCBMSC 
groups (n=8 per group) and received corresponding hCBMSC treat-

ments. After surgery, the ischemic hindlimbs were monitored for 
4 weeks, and then the ischemic hindlimb muscles were harvested 
for histological analysis. Apoptotic signaling, angiogenesis-related 
signal pathways, and blood vessel formation were investigated in 
vitro and/or in vivo. The transplantation of hCBMSCs as spheroids 
into mouse ischemic hindlimbs significantly improved the survival 
of the transplanted cells by suppressing apoptotic signaling while 
activating anti-apoptotic signaling. Furthermore, the transplanta-
tion of hCBMSCs as spheroids significantly increased the number of 
microvessels and SM ¥á-actin positive vessels in the ischemic limbs 
of mice, and attenuated limb loss and necrosis. hCBMC can be an 
alternative source of MSC and spheroid-based CBMSC delivery can 
be a simple and effective strategy for enhancing the therapeutic 
efficacy of CBMSCs. 

Poster Board Number: F-3172

ENGINEERING A BONE ORGAN WITH HUMAN 
ADULT MESENCHYMAL STROMAL CELLS 
THROUGH ENDOCHONDRAL OSSIFICATION
Scotti, Celeste, Piccinini, Elia, Papadimitropoulos, Adam, Paul, 
Bourgine, Todorov, Atanas, Barbero, Andrea, Martin, Ivan
Departments of Surgery and Biomedicine, Institute for Surgical Research and 
Hospital Management, Basel, Switzerland

Adult human Mesenchymal Stromal Cells (hMSC) have typically 
been used in tissue engineering studies to form and repair bone by 
a process resembling intramembranous ossification, which relies 
upon direct differentiation of progenitor cells into osteoblasts. 
However, most bones develop and repair through endochondral 
ossification, which consists in transformation of a hypertrophic 
cartilaginous template into bone. In addition, endochondral 
ossification presents several advantages for bone regeneration 
strategies, allowing to overcoming issues critical to the physiologi-
cal functioning of engineered bone grafts, such as osteogenic 
performance, resistance to hypoxic environment, vasculogenic 
potential and, therefore, efficiency of engraftment. In this study, we 
aimed at developing an upscaled endochondral bone organ model 
with a “Developmental Engineering” approach by using hMSC. 
Human MSC were expanded for 2 passages in medium containing 
FGF-2, seeded onto 8mm diameter, 2 mm thick collagen sponges 
(UltrafoamTM), cultured for 5 weeks in vitro under chondrogenic 
and hypertrophic conditions, implanted subcutaneously in nude 
mice and then retrieved after 5 and 12 weeks in vivo. Samples were 
analyzed by histology (Safranin-o; Alizarin red; Masson’s trichrome; 
TRAP), IHC (Collagen I, -II, -X, bone sialoprotein -BSP-; MMP-9, 
MMP-13, cleaved aggrecan -DIPEN), biochemistry (Glycosamino-
glycans -GAG-; DNA; Calcium), ISH for human Alu sequences and 
quantitative µCT. Bone marrow was extracted from the samples 
after in vivo culture by mechanical crushing and retrieved cells were 
characterized by flow cytometry for surface markers phenotype, 
and cultured in methylcellulose (MethoCult®). In vitro, samples 
showed a mineralized, pre-bone collar, rich in Collagen I and BSP, 
and a hypertrophic core, rich in proteoglycans and Collagen X. In 
vivo, extensive remodeling with abundant vessel ingrowth (CD31+ 
cells) and osteoclast activity (TRAP+ and MMP9+ multinucleated 
cells) took place. Bone formation displayed a peculiar topography: 
at the periphery of the samples, perichondral bone was formed, 
corresponding to the in vitro pre-mineralized outer ring; in the core 
of the samples, endochondral bone was formed, corresponding to 
the in vitro non-mineralized cartilaginous areas. Importantly, abun-
dant presence of bone marrow was described. Human cells could 
be still detected after 12 weeks in vivo, mainly in the bone in the 
core of the samples. Bone marrow was characterized by presence of 
Lin-, Sca1+, c-Kit+ (LSK) cells, and gave rise to colonies in methylcel-
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lulose culture, suggesting presence of host-derived hematopoietic 
progenitors within the engineered endochondral bone in vivo. Both 
percentage of LSK cells and number of colonies were comparable 
to those of the native bone marrow extracted from mice femurs. 
This work demonstrates that hMSC can regenerate, through en-
dochondral ossification, bone that has features of a mature “bone 
organ” in an upscaled, ceramic-free scaffold model. Importantly, the 
engineered tissue was capable to host hematopoietic progenitors, 
suggesting the formation of a functional bone marrow niche. The 
findings are relevant towards (i) the development of clinically-sized 
endochondral grafts capable of enhanced bone repair and (ii) the 
engineering of ectopic bone marrow niches to study and possibly 
regulate hematopoiesis in normal and pathologic conditions.

Poster Board Number: F-3173

MATRIX STIFFNESS MODULATES THE 
DIFFERENTIATION OF NEURAL CREST LIKE-
VASCULAR STEM CELLS
Li, Xian1, Yang, Li1, Chu, Julia2, Wang, Aijun2, Tang, Zhenyu2, Kwong, 
George2, Liu, Jessalyn2, Li, Song2

1Bioengineering College, Chongqing University, Chongqing, China, 
2Department of Bioengineering, University of California, Berkeley, CA, USA

Neural crest like-vascular stem cells (NCL-VSCs) are multipotent 
and provide a valuable cell source for vascular tissue engineering. 
However, how extracellular matrix (ECM) regulates the differentia-
tion of NCL-VSCs is not well understood. Here we used collagen and 
polyacrylamide (PA) gels to mimic the organization of ECM in vitro, 
and determined the effects of matrix stiffness on NCL-VSC differen-
tiation. NCL-VSCs on soft substrates had weaker cell adhesion and 
lower proliferation rate than the cells on stiff substrates. According 
to qPCR and immunostaining analysis, NCL-VSCs on stiff substrates 
induced higher expression levels of smooth muscle cell (SMC) 
markers myosin heavy chain (MHC), myocardin (MYCD), calponin 
1 (CNN1) and smooth muscle α-actin (SMA). In contrast, NCL-VSCs 
on soft substrates had higher expression of chondrogenic mark-
ers aggrecan 1 (AGC1) and collagen-II (COL2A1). Moreover, TGF-β 
enhanced the expression SMC markers on stiff substrates and of 
chondrogenic markers on the soft substrates. These results strongly 
suggest that matrix stiffness differentially regulates stem cell dif-
ferentiation, and provide significant implications for the design 
of biomaterials with appropriate mechanical property for tissue 
regeneration.

Poster Board Number: F-3174

A BIOMIMETIC APPROACH TO SCALE-UP 
ENGINEERED HUMAN MYOCARDIUM
Soong, Poh Loong1, Tiburcy, Malte1, Hudson, James1, Godier-
Furnemont, Amandine2, Zimmermann, Wolfram H.1
1Pharmacology, University Medical Center Göttingen, Göttingen, Germany, 
2Biomedical Engineering, Columbia University, New York, NY, USA

Background: Heart muscle can be engineered from primary rodent 
and also human pluripotent stem cell-derived cardiomyocytes. 
A potential application of such constructs could be replacement 
of defective myocardium in vivo. Available tissue engineering 
concepts are limited in scale. Here we took on the biotechnological 
challenge to generate large human heart muscle pouches with the 
potential to be tested in larger animal models such as the rabbit. 
Methods: Based on the anatomical dimensions of a rabbit left ven-
tricle, we reasoned that a tissue engineered ventricular surrogate 
should accommodate a volume of 4 ml and exhibit a spherical 
diameter of 20 mm. In addition, we aimed at enabling pulsatile 
loading. To achieve this, we generated a casting mold (30 mm di-

ameter) containing an inflatable sphere with 20 mm outer diameter 
localized in its center. An 8 ml reconstitution mixture containing 
2.6x107 cardiomyogenically induced HES2 and bovine collagen (6.7 
mg) was poured into the mold and allowed to condense for 24 h. 
From culture days 3 to 8, we initiated uniform pulsatile stretch (15% 
strain, 90 beats per minute) using a mechanical ventilator to inflate 
and deflate the central sphere. Non-pulsatile conditions served 
as control (0% strain). Resulting engineered heart muscle (EHM) 
pouches were subjected to morphological (confocal microscopy 
after staining for actinin, actin, nuclei) and molecular analyses (real 
time PCR) on culture day 8. Results: Stable EHM pouches with a 
diameter of 23 mm and a wall thickness of 1 mm were obtained 
on culture day 8. Only pulsed EHM pouches demonstrated clear 
contractions. Moreover, pulsatile stretch supported the formation 
of a dense tissue pouch containing elongated cardiomyocytes 
organized in an anisotropically organized syncytium. In agree-
ment with this morphological observation we found up-regulation 
of α-cardiac actin mRNA (2.5-fold vs. static control) suggesting 
advanced sarcomeric maturation. This notion was further substanti-
ated by the observation of an enhanced abundance of transcripts 
encoding for proteins implicated in mature calcium handling: 
calsequestrin 2 (CSQ2) - 2-fold; ryanodine receptor 2 (RyR2) - 1.7-
fold; sarco/endoplasmic reticulum Ca2+-ATPase (SERCA2a) - 1.2 
fold; all compared to static conditions. Conclusion: We demonstrate 
proof-of-concept for functional myocardial tissue engineering at 
the rabbit heart scale. This technology is in principle scalable pend-
ing on the availability of sufficient cardiomyogenic cell quantities. 
Whether human sized myocardium can be engineered needs to be 
investigated.

Poster Board Number: F-3175

FORMATION OF VASCULAR NETWORK 
STRUCTURES WITHIN THE CARDIAC CELL SHEETS 
DERIVED FROM MOUSE EMBRYONIC STEM CELLS
Masuda, Shinako, Matsuura, Katsuhisa, Anazawa, Mie, Tsuruyama, 
Shinpei, Shimizu, Tatsuya, Okano, Teruo
Tokyo Women’s Medical University, Tokyo, Japan

Creation of well-organized vascular network is common issue for 
the purpose of vital metabolic exchange throughout the engi-
neered 3-dimentional (3-D) tissues. We have developed the cell 
sheet engineering that makes it possible to create 3-D functional 
tissues by layering 2-dimentional confluent cell sheets harvested 
from temperature-responsive culture surfaces and reported that 
endothelial cell network in neonatal rat cardiac cell sheets enable 
to connect vessels between host and graft upon in vivo transplan-
tation. It has been thought that embryonic stem (ES) cells and 
induced pluripotent stem (iPS) cells are most possible sources to 
supply cells in large scale for creating 3-D tissues. Our group aimed 
to fabricate 3-D functional cardiac tissues derived from pluripotent 
stem cells and recently reported the creation of cardiac cell sheet 
by co-culture with cardiomyocytes derived from mouse ES cells and 
cardiac fibroblasts. For the purpose of reconstructing ES cell-de-
rived 3-D cardiac tissues with vascularization, we present here the 
formation of vascular network structure in the mouse ES cell-de-
rived cardiac cell sheets co-cultured with CD31+ cells derived from 
mouse ES cells. ES cell-derived cardiomyocytes were prepared by 
neomycin selection of differentiated R1 ES cells which expressing 
EYFP gene ubiquitously and neomycin phosphotransferase gene 
under the control of the α-myosin heavy chain promoter (R1-neo). 
To induce differentiation, trypsinized R1-neo ES cells were seeded 
at 5 × 104 cells/mL into spinner flasks and cultured in the absence 
of LIF until day 10. For selection of ES cell-derived cardiomyocytes, 
differentiated R1-neo ES cells were cultured in the presence of G418 
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from day 10 to 18. On day 18, undifferentiated cells included in the 
suspension culture were depleted by magnetic cell sorting (MACS) 
using anti SSEA-1 antibody. CD31+ cells were prepared from dif-
ferentiated EMG7 ES cells. To induce differentiation, trypsinized 
EMG7 ES cells were seeded at 1 × 105 cells/mL into spinner flasks 
and cultured in the absence of LIF until day 5. On day 5, embryoid 
bodies were enzymatically dissociated and subjected to MACS to 
separate Flk1+ cells. Flk1+ cells were re-cultured with both VEGF 
and 8bromo-cAMP onto ColIV coated tissue culture dishes. 3 days 
after of the re-culture, induced CD31+ cells were isolated from 
re-cultured Flk1+ cells by MACS. The expression of endothelial cell 
markers (vWF, eNOS) was observed in the CD31+ cells. To exam-
ine whether the vascular network structure were formed, R1-neo 
ES cell-derived cardiomyocytes, mouse dermal fibroblasts and 
EMG7 ES cell-derived CD31+ cells were mixed at ratios of 12:3:1 
and seeded at 3.2 × 105 cells/cm2. The formation of CD31+ cell 
networks was observed after 4days in culture. Total Fiber length 
calculated from the ES-derived CD31+ cell network structure was 
the same as that derived from neonatal mouse CD31+ cells. To fab-
ricate cardiac cell sheets with vascular network structure, R1-neo ES 
cell-derived cardiomyocytes, mouse dermal fibroblast and EMG7 ES 
cell-derived CD31+ cells were co-cultured onto FBS-coated 24-well 
temperature responsive culture plate. After 4 days of co-culture, 
the co-cultured cells were detached as intact cell sheets at 20°C 
within 1 hour. CD31+ cells network structure was formed within the 
ES cell-derived cardiac cell sheets. We are now trying to fabricate 
3-D cardiac tissues with vascularizaion by layering ES cell-derived 
cardiac cell sheets with vascular network structure.

Poster Board Number: F-3176

AN IMMORTALIZED HUMAN NEURAL STEM CELL 
LINE (SPC-01) FOR THE TREATMENT OF SPINAL 
CORD INJURY
Sykova, Eva1, Jendelova, Pavla1, Romanyuk, Nataliya2, Amemori, 
Takashi2, Forostyak, Oksana2, Dayanithi, Govindan2, Price, Jack3

1Institute of Experimental Medicine, Academy of Sciences of the Czech Republic, 
and 2nd Faculty of Medicine, Charles University, Prague, Czech Republic, 
2Institute of Experimental Medicine, Academy of Sciences of the Czech Republic, 
Prague, Czech Republic, 3Institute of Psychiatry, Kings College London, London, 
United Kingdom

In the last decade, both embryonic and adult stem cells have been 
the subject of widespread investigation due to their therapeutic 
potential in brain and spinal cord injury (SCI). Tremendous efforts 
have been made to ameliorate and improve locomotor function 
after SCI by the transplantation of various types of adult as well as 
embryonic or fetal stem cells. We used an immortalized stem cell 
line (SPC-01) derived from human fetal spinal cord tissue for the 
treatment of a balloon-induced spinal cord compression lesion. 
Prior to in vivo experiments, we tested the ability of the cells to 
differentiate in vitro; specifically, we differentiated SPC-01 cells into 
motoneurons. To check the functional characteristics of these SPC-
01 cells, we measured intracellular Ca2+ concentrations ([Ca2+]
i) in individual cells after 14 days of differentiation in culture. We 
found that 50% of the tested cells (n=24) responded to depolariza-
tion by high K+ (50 mM KCl) by a transient increase of ([Ca2+]i) and 
that these responses were decreased by 50% by the Ca2+ channel 
blocker nicardipine (n=5), suggesting the presence of high volt-
age activated Ca2+ channels in this cell population. Furthermore, 
about 14% of these cells exhibited spontaneous [Ca2+]i oscilla-
tions, typically observed in neuronal cells. The [Ca2+]i signals in 
these cells suggest that SPC-01 cells differentiated into functional 
motoneurons in vitro. As a model of SCI, a balloon-induced com-
pression lesion at the Th8-9 level was used in adult male Wistar rats. 

Suspensions of SPC-01 cells (5x105 cells in 5ul of culture medium) 
were implanted into the lesion one week after SCI (n=22), while the 
control group (n=16) was injected with saline. SPC-01 cells were la-
beled with poly-L-lysine-coated superparamagnetic nanoparticles 
prior to transplantation in order to track the migration and fate 
of the transplanted cells by MRI. Locomotor (BBB) and sensitivity 
(plantar) tests were performed weekly for two months. Animals 
transplanted with SPC-01 cells displayed significantly better motor 
and sensory improvement compared to the controls. Two months 
post-implantation (PI), SPC-01 cells robustly survived in the lesion 
as confirmed by MRI, Prussian Blue staining and staining for the 
human mitochondrial marker MTC02. Many SPC-01 cells expressed 
the astrocytic marker GFAP. At two months PI we found 25% of the 
implanted cells to be positive for Nkx 6.1, and at four months PI the 
cells were positive for ChAT and Islet2, specific markers for moto-
neurons. Morphometric evaluation revealed that the white matter 
was significantly spared in the transplanted rats. Positive staining 
for GAP43 suggested that SPC-01 cells supported endogenous 
neurite sprouting and regeneration. Our results demonstrate that 
the transplantation of SPC-01 cells into the injured rat spinal cord 
improves functional outcome by partially bridging the spinal cord 
cavity and by providing trophic support to the spared axons. In 
chronic lesions, HPMA-RGD hydrogel bridges seeded in vitro with 
cells were implanted into SCI. The hydrogels filled the post-trau-
matic cavity, and SPC-01 cells in the hydrogel differentiated into 
astrocytes and neurons. Host neurofilaments, blood vessels and 
Schwann cells infiltrated the implant. The combination of SPC-01 
cells with biomaterials may be a suitable approach to the treatment 
of chronic spinal cord injury.

Poster Board Number: F-3177

ADIPOSE TISSUE ENGINEERING IN THREE-
DIMENSIONAL LEVITATION TISSUE CULTURE 
SYSTEM BASED ON MAGNETIC NANOPARTICLES
Daquinag, Alexes, Souza, Glauco, Kolonin, Mikhail
University of Texas Health Science Center at Houston, Houston, TX, USA

White adipose tissue (WAT) is used in regenerative medicine / 
cell therapy applications, and its physiological and pathological 
importance is increasingly appreciated. WAT is a complex organ 
composed of differentiated adipocytes, stromal mesenchymal 
progenitors known as adipose stem cells (ASC), as well as endothe-
lial vascular cells and infiltrating leukocytes. Two-dimensional (2D) 
culture that has been typically used for studying adipose cells fails 
to recapitulate WAT complexity. Improved methods for reconstruc-
tion of functional WAT ex vivo are instrumental for understanding 
of physiological interactions between the composing cell popula-
tions. Here, we used a three-dimensional (3D) tissue culture system 
based on magnetic nanoparticle levitation (n3D) to model WAT 
development and growth in organoids we term “adipospheres”. We 
show that n3D-grown murine 3T3-L1 preadipocytes acquire a hier-
archical organization and remain viable in culture for a long period 
of time, while they lose adherence and die upon reaching conflu-
ence in 2D culture. Upon adipogenesis induction, in n3D, 3T3-L1 
cells accumulated large unilocular lipid droplets typical of white 
adipocytes in vivo, while only smaller multilocular lipid droplets ac-
cumulated in 2D. Co-culture of 3T3-L1 preadipocytes with murine 
endothelial bEND.3 cells led to vascular network assembly in n3D 
and acquisition of a matricellular gradient within the adipospheres. 
Adipocyte-depleted stromal-vascular fraction (SVF) of WAT cultured 
in n3D formed organoids with complex hierarchical tissue organi-
zation, while growth of SVF in 2D led to loss of endothelial cells and 
monocytes. Upon adipogenesis induction, n3D-grown organoids 
derived from the SVF displayed more efficient lipid droplet ac-



ISSCR 10th Annual Meeting www.isscr.org/2012

246

Detailed Program and Abstracts — Friday, June 15
cumulation than 2D cultures, suggesting that adipospheres better 
recapitulate intercellular signaling required for ASC-dependent 
WAT organogenesis. Combined, our studies show that the n3D 
system is advantageous for WAT modeling ex vivo and provides a 
new platform for functional screens to identify molecules bioactive 
toward individual adipose cell populations. The n3D methodology 
could be adopted for WAT transplantation applications and aid ap-
proaches to WAT-based cell therapy.

Poster Board Number: F-3178

COMPARISON OF THE EFFECT OF SOLUBLE 
CHONDROITIN-4 AND CHONDROITIN-6 SULFATES 
ON HUMAN MESENCHYMAL STEM CELL 
ADHESION, PROLIFERATION AND MIGRATION .
Tan, Guak-Kim, Tabata, Yasuhiko
Department of Biomaterials, Institute for Frontier Medical Sciences, Kyoto 
University, Kyoto, Japan

Human mesenchymal stem cells are a promising cell source for the 
regeneration of bone and cartilage, which composed mainly of col-
lagens and chondroitin sulfate proteoglycans (CSPGs). It is known 
that CSPGs participate in the regulation of various cellular activities 
during the regenerative process. In this study, the effect of soluble 
chondroitin sulfate (CS), a polysaccharide moiety of CSPGs, on 
the adhesion, proliferation and migration of immortalized human 
bone marrow-derived mesenchymal stem cells (hMSC-hTERT-E6/
E7) was studied. hMSC-hTERT-E6/E7 were seeded in 24-well tissue 
culture plates in low glucose Dulbecco’s modified Eagle’s medium 
containing chondroitin-4-sulfate (C4S) or chondroitin-6-sulfate 
(C6S) at concentrations ranging from 0-500 µg/ml. After 4 hr of 
incubation, cell morphology and adhesion were assessed by light 
microscope and crystal violet staining assay, respectively. In parallel 
experiments, 10% (v/v) fetal bovine serum (FBS) was added into the 
medium after 4 hr of incubation, and the cultures were incubated 
for further 3 days. Cell proliferation was then estimated in the same 
way as the adhesion. Soluble CS-mediated migration of hMSC-
hTERT-E6/E7 over a 48-hr period was monitored in real-time using 
the xCELLigence system, whereby migration was quantitated by 
measuring changes in electrical impedance and reported as an 
arbitrary Cell Index (CI) value. At 4 hr post-seeding, no apparent 
morphological differences were observed among C4S-, C6S-treated 
and untreated (as a control) cells. In controls, nearly 70% of the 
seeded cells were adhered to the surface. Compared with the con-
trol, the addition of 200 and 500 µg/ml C6S to the medium signifi-
cantly increased cell adhesion by 39 ± 15 and 48 ± 13% (p < 0.05), 
respectively. At low concentrations of 10, 50 and 100 µg/ml, there 
were no obvious differences from the control. On the other hand, 
C4S enhanced hMSC-hTERT-E6/E7 adhesion (43 ± 24%; p < 0.05) 
only at the highest concentration. By day 3, significant increases in 
cell numbers (1.2-1.5 fold) were observed in cultures treated with 
either C4S or C6S, although they were dose-independent. Further-
more, there was no difference in the cell response between C4S- 
and C6S-treated groups. In addition, C4S did not exert any distinct 
effect on hMSC-hTERT-E6/E7 migration, while C6S elicited weak 
stimulatory effects on the cell migration at concentrations 200 µg/
ml. Overall, the highest migration rates of hMSC-hTERT-E6/E7 were 
observed between 2-6 hr of incubation. The cell migration was 
time-dependent, with maximal CI values was readily achieved after 
12 hr. At this time point, CI values for hMSC-hTERT-E6/E7 in the cul-
ture medium with 10% (v/v) FBS (as a positive control) were nearly 
2.7 times higher than those treated with 200 or 500 µg/ml of C6S. 
Our results suggested that soluble C6S and C4S play different roles 
in regulating hMSC-hTERT-E6/E7 activities. While both polysaccha-
rides exerted positive effects on the hMSC-hTERT-E6/E7 adhesion 

and proliferation; only C6S had a detectable, though weak, effect 
on the cell migration.

Poster Board Number: F-3179

FULLY DEDIFFERENTIATED CHONDROCYTE 
EXPANDED IN SPECIFIC MESENCHYMAL STEM 
CELL GROWTH MEDIUM WITH FGF-2 OBTAINS 
STEM CELL PHENOTYPE IN VITRO BUT RETAINS 
CHONDROCYTE PHENOTYPE In vIvo
Lee, Jungsun1, Lee, Jin-Yeon1, Chae, Byung C.1, Huang, Haishan1, 
Son, Youngsook2

1MCTT, Seoul, Korea, Republic of, 2Kyung Hee University, Yongin, Korea, Republic 
of

Clinical application of chondrocytes for cartilage repair is very re-
stricted since in vitro expansion of chondrocyte is very limited due 
to their fibroblastic transition called dedifferentiation. However, 
previous studies presented that fully dedifferentiated chondrocytes 
might have characteristics of mesenchymal stem cell (MSC). To eval-
uate whether dedifferentiated costal chondrocytes (CCs) expressed 
MSC phenotype in vitro as well as in vivo, we cultured CCs in regular 
chondrocyte growth medium (CGM) or specific MSC growth me-
dium (MSCGM) with or without bFGF up to passage 8, and then the 
cells were cultured in adipogenic-, osteogenic-, or chondrogenic 
condition and implanted into animal model. After passage 8, the 
cells showed fully dedifferentiated phenotype and those dedif-
ferentiated chondrocytes were successfully differentiated into the 
adipogenic-, osteogenic-, or chondrogenic lineage under in vitro 
induction conditions. In the ectopic bone marrow formation test, 
the cells cultured in CGM with bFGF successfully formed bony 
tissue and ectopic bone marrow. However, the cells cultured in 
MSCGM with bFGF formed cartilaginous tissue and the tissue was 
maintained after 16 weeks implantation even in osteogenic condi-
tion in vivo. Furthermore they restored hyaline cartilaginous tissue 
on the osteochondral defect in rabbit without calcification events. 
We conclude that fully dedifferentiated CCs expanded in MSC 
growth condition with bFGF might be one of optimal cell source for 
articular cartilage repair, since they retain chondrogenic potential 
even in osteogenic condition.

Poster Board Number: F-3180

BONE REGENERATION CAPABILITY OF HUMAN 
BONE MARROW CONCENTRATES VERSUS 
PLATELET RICH PLASMA
Umebayashi, Mayumi1, Zhong, Weijian2, Sumita, Yoshinori1, Ohba, 
Seigo1, Nagai, Kazuhiro3, Asahina, Izumi1

1Regenerative Oral Surgery, Nagasaki University, NAGASAKI city, Japan, 
2Department of Oral and Maxillofacial Surgery, College of Stomatology, Dalian 
Medical University, Dalian, China, 3Transfusion and Cell Therapy Unit, Nagasaki 
University, NAGASAKI city, Japan

[Background] Platelet-rich plasma (PRP) containing high concentra-
tion of growth factors is well accepted as biological mediators and 
has been widely used as a treatment approach to facilitate healing 
process. Bone-marrow aspirate concentrate (BMAC) comprises 
not only stem cells and progenitor cells in high density but also 
concentrated platelets. We hypothesized that BMAC might pos-
sessed stronger capability for bone engineering, compared with 
PRP. [Objective] The objective was to evaluate the effects of human 
BMAC and PRP on promoting initial bone augmentation in mice. 
[Methods] The BMAC and PRP were concentrated by Megellan au-
tomated blood separator from bone-marrow and peripheral-blood 
aspirates. After cell counting and FACS characterization, specimens 
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of three groups (BMAC+TCP, PRP+TCP, only TCP) were implanted to 
onlay placement on the cranium of nude mice. β-TCP particles were 
employed as scaffold to carry cells, and samples were harvested 
after 4 weeks. [Results] After centrifugation, the concentrations 
of nucleated cells and platelets in BMAC were 2.8±0.8 times and 
5.3±2.4 times increased, whereas, leucocytes and platelets in PRP 
were increased by 4.1±1.8 times and 4.4±1.9 times. The concentra-
tions of CD34, 271, 105, 146-positive cells were highly increased in 
both BMAC and PRP. Significant new bone area occurred in both 
sites transplanted with BMAC (7.6±3.9 %) and PRP (7.2±3.8 %) com-
pared to TCP control (2.7±1.4 %). Percentage of new bone in BMAC 
group was slightly higher than that of PRP group, but the difference 
was not significant. [Conclusion] These data suggest that both 
human BMAC and peripheral-blood PRP may provide therapeutic 
benefits in bone tissue engineering applications, and they possess 
the similar ability to enhance early-phase bone regeneration.
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CRYOPRESERVATION FOR HEMATOPOIETIC 
STEM CELLS OF UMBILICAL CORD BLOOD USING 
CARBOXYLATED ε-POLY-L-LYSINE
Lee, Jun-Jae1, Ota, Akemi1, Mori, Hiromi1, Matsumura, Kazuaki2, 
Hyon, Suong-Hyu1

1Kyoto University, Institute for Frontier Medical Sciences, Kyoto, Japan, 2Japan 
Advanced Institute of Science and Technology, School of Materials Science, 
Ishikawa, Japan

Umbilical cord blood (UCB) cells as a source of hematopoietic stem 
cells (HSC) have been used successfully over the last decade for 
allogeneic transplantation to treat a variety of genetic, hemato-
logic, and oncologic disorders. Most of UCB cells are stored in liquid 
nitrogen in individual bags for several years and quickly thawed 
just prior to transplantation. During cooling, UCB cells are exposed 
to detrimental effects of ice formation, either directly during rapid 
cooling and intracellular ice formation or, indirectly during exces-
sively slow cooling, through extracellular ice formation and the 
damaging effects of the resulting hypertonic solution. To prevent 
this problem, cryoprotectant agents (CPAs) such as DMSO, glycerol, 
ethylene glycol, and propylene glycol have been used for the 
cryopreservation of cells and tissues. The most widely used cryo-
protectant is DMSO, but it is toxic and affects the differentiation 
of many types of stem cells and so needs to be eliminated rapidly 
after thawing. Many researchers have reported that cryopreserva-
tion of stem cells with DMSO, glycerol, or mixtures of CPAs, but few 
studies focused on the development of novel CPAs. Therefore, we 
synthesized carboxylated ε-poly-L-lysine (COOH-PLL), an ampho-
teric macromolecular compound containing both cation and anion 
(polyampholyte), by chemically modifying polylysine, which is 
highly safe and frequently used as a food additive. In addition, the 
best cryoprotective properties were found in a polyampholyte, 
in which 65 mol% amino groups were converted to carboxylated 
groups [PLL(0.65)]. We previously reported that COOH-PLL is effec-
tive in cryopreservation of many cultured cells such as L929, MG63, 
HT1680, B16F1, Caco2, MC3T3, and KB cells. In addition, COOH-PLL 
can also be applied to the vitrification of iPS cells. In this study, we 
developed an additive to a slow freezing solution comprising eth-
ylene glycol (EG) and sucrose as well as COOH-PLL without DMSO, 
and compared it with 20% DMSO/2% Dextran and 10% DMSO/12% 
HES/40% albumin currently used for UCB cells preservation. UCB 
cells suspensions were cryopreserved in 2 ml cryogenic vials under 
conditions with -20 °C and -80 °C for at least 2 weeks before thaw-
ing and analyzing. Thawed samples were analyzed for viability and 
absolute CD34+ cell counts by flow cytometry (FACS) and hemato-
poietic differentiation by using colony-forming unit (CFU) assay. On 

top of that, GATA-1 was checked for differentiation of megakaryo-
cyte by FACS. In case of the cryopreservation in -20 °C, a solution 
of 7.5% (w/v) EG, 8.4% (w/v) sucrose and 7.5% (w/v) PLL(0.65) was 
showed comparatively high viability of a CD34+ cells compared 
with 20% DMSO/2% Dextran and 10% DMSO/12% HES/40% albu-
min. In addition, an increase of sucrose would also increase viability 
of a CD34+ cells. After the cryopreservation at -80 °C of UCB cells 
with a solution of 10% EG (w/v) and 10% (w/v) PLL(0.65), viability 
and recovery of a CD34+ cells were significantly higher than those 
cells with sucrose/PLL(0.65) and 20% DMSO/2% Dextran. Therefore, 
the use of COOH-PLL is valuable for optimizing cryopreservation 
agents for HSC from UCB to obtain satisfactory HSC recovery.

Poster Board Number: F-3182

A NOVEL THREE-DIMENSIONAL MODEL OF 
POSTNATAL DE novo VASCULOGENESIS FOR 
ORGAN TISSUE ENGINEERING
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1Cell Biology and Anatomy, University of South Carolina, School of Medicine, 
Columbia, SC, USA, 2Surgery, University of South Carolina, School of Medicine, 
Columbia, SC, USA

Vascular diseases are one of the leading causes of significant 
morbidity and mortality worldwide. Vascular diseases not only 
occur at all levels of vascular tree but also affect multiple organs 
and organ systems. Organ tissue engineering, including vascular 
tissue engineering, has been an area of intense investigation. The 
current major challenge to these approaches has been the inability 
to vascularize and perfuse in vitro engineered tissue constructs. 
Attempts to provide oxygen and nutrients to cells contained in 
biomaterial constructs have met with varying degrees of success. 
Engineering a tissue of clinically relevant magnitude requires the 
formation of extensive and stable microvascular networks within 
the tissue. Since most in vitro engineered tissue constructs do not 
contain the intricate microvascular structures of native tissue, the 
cells contained in scaffolds heavily rely on simple diffusion for oxy-
genation and nutritional delivery. The majority of cells need to be 
within 100-200 μm of a blood supply to receive adequate oxygen 
and nutrients for survival. Otherwise, due to diffusion gradients, the 
cells in the interior regions of the artificial scaffold can experience 
hypoxia or anoxia and undergo cellular degeneration and necro-
sis. Hence, this necessitates the formation of appropriate in vitro 
three-dimensional (3-D) plexuses of new blood vessels within the 
pre-implanted biomaterial constructs through the process of in situ 
de novo vasculogenesis/angiogenesis for organ tissue engineering. 
Postnatal bone marrow contains various subpopulations of resi-
dent and circulating stem cells (HSCs, BMSCs/MSCs) and progenitor 
cells (MAPCs, EPCs) that are capable of differentiating into one or 
more of the cellular components of the vascular bed in vitro as well 
as contribute to postnatal neovascularization in vivo. When bone 
marrow stromal cells (BMSCs) were seeded onto a 3-D tubular scaf-
fold engineered from topographically aligned type I collagen fibers 
and cultured either in vasculogenic or non-vasculogenic media 
for 7, 14, 21 or 28 days, the maturation and co-differentiation into 
endothelial and/or smooth muscle cell lineages were observed. 
Phenotypic induction of these substrate-grown cells was assayed 
at transcript level by real-time PCR and at protein level by confo-
cal microscopy. In the present study, the observed upregulation of 
transcripts coding for vascular phenotypic markers is reminiscent of 
an in vivo expression pattern. Immunolocalization of vasculogenic 
lineage-associated markers revealed typical expression patterns of 
vascular endothelial and smooth muscle cells. These endothelial 
cells exhibited high metabolism of acetylated low-density lipopro-
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tein. In addition to the induced monolayers of endothelial cells, 
the presence of numerous microvascular capillary-like structures 
was observed throughout the construct. At the level of scanning 
electron microscopy, smooth-walled cylindrical tube-like structures 
with smooth muscle cells and/or pericytes attached to its surface 
were elucidated. Our 3-D culture system not only induces the 
maturation and differentiation of BMSCs into vascular cell lineages 
but also supports microvessel morphogenesis. Thus, this unique in 
vitro model provides an excellent platform to study the temporal 
and spatial regulation of postnatal de novo vasculogenesis, as well 
as attack the lingering limit in developing engineered tissues, that 
is perfusion.

Poster Board Number: F-3183

MIMICKING ENDOCHONDRAL OSSIFICATION IN 
CUSTOM PERFUSION BIOREACTOR FOR BONE 
GRAFTS ENGINEERING
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Introduction: It is technologically challenging to engineer bone 
grafts that possess the physiological properties of the native tissue 
and this can lead to poor transplant integration. During skeletal de-
velopment, endochondral ossification takes place during embryon-
ic long bone formation and it is also observed in post-natal fracture 
healing. Therefore, the purpose of this study was to develop an in-
vitro biomimetic bioreactor capable of mimicking the physiological 
niches essential for endochondral ossification by embryonic stem 
cells (ESC). Ultimately, achieving bone grafts with anatomical and 
mechanical properties similar to the native tissues and promote 
better integration and regenerative capacity. Methods: A custom 
perfusion bioreactor was built to provide continual media flow to 
ESC engineered bone constructs at a constant flow rate of 5.5ml/
min. The design allows for media modifications in real-time based 
on the needs of the bone grafts at each stage of differentiation. A 
collagen 1 platform was fabricated within the bioreactor to support 
ESC differentiation. Nutrients and oxygen were delivered across an 
agarose bedding to allow for the generation of gradients within the 
bioreactor. Results: The custom perfusion bioreactor supported the 
cultivation of ESCs for at least 52 days. The differential pO2 distribu-
tion at the top to bottom of the bioreactor was measured and 
found to range from 84mmHg at the top to 0mmHg at the bottom. 
After 52 days in culture, an ivory-toned engineered construct with 
a rigid texture was derived. The engineered construct was stiffer 
(144.1Pa) than its cell-free counterpart (21.5Pa). Calcium accumula-
tion throughout the engineered construct was validated through 
alizarin red straining. Through gene profiling with real-time PCR 
and subsequent validation with immunofluorescence staining, two 
major cell populations were found within the engineered con-
struct. These include chondrocytes and osteoclasts, with positional 
variability observed. The top half of engineered construct exposed 
to higher level of oxygen was mainly composed of chondrocytes 
and osteoclasts. In contrast, the bottom half exposed to a hypoxic 
environment contains only chondrocytes. Although calcium ac-
cumulation was detected, results obtained from the gene profile 
and immunostaining did not indicate the presence of osteoblasts. 
Conclusion: This bioreactor generates a dynamic environment 
suitable for extended cultivation, thus enhancing development 
and maturation of engineered bone grafts. Further, a mineralized 
construct was derived and is comprised of chondrocytes and osteo-
clasts. However, the bioreactor requires additional modification for 
osteoblast differentiation and maintenance. In future experiments, 

we will apply mechanical stimulants on the constructs to drive 
further maturation and transplant into critical size skeletal defects. 
Once validated in vitro and in vivo, this technology may provide an 
alternative approach for producing custom implants containing 
both bone and cartilage components.
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BIOACTIVE POLY(ETHYLENE GLYCOL) HYDROGEL 
WELLS SUPPORT THE EXPANSION OF MURINE 
HEMATOPOIETIC STEM CELL POPULATIONS
Rowland, Maude L .1, Coskun, Suleyman2, Horter, Kelsey L.1, Banda, 
Omar A.1, Hirschi, Karen K.2, West, Jennifer L.1
1Rice University, Houston, TX, USA, 2Yale University, New Haven, CT, USA

Hematopoietic stem cells (HSCs) have been transplanted for the 
past fifty years to treat blood diseases and cancers. However, their 
widespread clinical use has been hindered by the inability to 
isolate or generate large populations of HSCs. Most HSC expansion 
techniques focus on the addition of cytokines to culture media 
or the use of stromal cell feeder layers. There has been limited 
development of novel biomaterials for HSC expansion. Here, we 
investigate the use of poly(ethylene glycol) (PEG) hydrogel wells 
to mimic aspects of the HSC microenvironment, or niche, in an 
attempt to control or direct HSC expansion. PEG hydrogels resist 
protein adsorption and subsequent non-specific cell adhesion 
giving researchers precise control over cell:material interactions. 
By covalently tethering adhesive peptide sequences and specific 
proteins to the hydrogel matrix, we can begin to control HSC 
behavior. In this work, we functionalized PEG hydrogel wells with 
a fibronectin-derived peptide sequence (RGDS) as well as RGDS in 
combination with four proteins known to influence HSC behavior: 
stem cell factor (SCF), stromal derived factor 1α (SDF1α), Jagged1 
(JAG1), and interferon-γ (IFNγ). Whole bone marrow was isolated 
from the long bones of C57 wild type mice and magnetically sorted 
to obtain a c-kit(+), lineage(-) population. These cells were cultured 
for 14 days within the bioactive hydrogel wells and subsequently 
removed to evaluate cell expansion and differentiation potential. 
The differentiation potential of expanded cells was determined us-
ing two methods: flow cytometry and a colony forming unit assay. 
The functionalization of scaffold surfaces with SCF and IFNγ led to 
a significant increase in total cell number, 9370% and 10123% re-
spectively, when compared to RGDS alone (4558%), JAG1 (4328%), 
and SDF1α (4304%). The primitive c-kit(+), Sca1(+), lineage(-) (KSL) 
population also increased significantly in SCF and IFNγ functional-
ized wells (660% and 890% respectively) compared to RGDS alone 
(106%), JAG1 (92%), and SDF1α (312%). Though total cell and KSL 
expansion on surfaces with covalently immobilized SDF1α and 
JAG1 was not significant compared to the RGDS only control, the 
cells maintained their multipotent phenotype as evidenced by a 
higher frequency of CFU-GEMM and CFU-GM colonies (40% and 
43% of total colonies respectively), compared to RGDS alone (26%), 
SCF (30%), and IFNγ (29%). Our results demonstrate the ability to 
influence hematopoietic cell expansion and phenotype by tailoring 
the hydrogel matrix to recapitulate components of the HSC niche. 
Future work will include further optimization of the system as well 
as validation of the HSC’s functional potential via transplantation 
studies.
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3D DYNAMIC CELL CULTURE FOR HASC 
EXPANSION AND MAINTENANCE OF STEMNESS
Lin, Ching-Yu1, Huang, Chi-Hui1, Cheng, Nai-Chen2, Yu, Jiashing1
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Taiwan, 2Department of Surgery, National Taiwan University Hospital, Taipei, 
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Cell has been playing the crucial role in tissue engineering and 
regenerative medicine. It has been more than a decade since the 
scientists started putting endeavors into stem cell researches and 
great milestones of tissue engineering approaches have been 
achieved. However, the finite amount of cells that can be extracted 
from an individual remains an impediment in doing experiment. 
Monolayer cell expansion on cultivating plate is a general way 
to proliferate cells. Though it is easy to operate, it has the prob-
lem of maintaining the phenotype and causing the loss in cell-
extracellular (ECM) interactions by proteolytic enzyme treatment. 
To improve cell culture condition, 3D cell culture which increase 
cell viabilities and growth rate by culturing cells in environment 
similar to real body and reduce harm of cell ECM at the same time 
is used. Besides, microcarrier which is involved in 3D culture has 
the advantage of high surface to volume ratio, efficient oxygen 
and medium nutrient diffusion and maintaining cell phenotype. In 
this study, we used hASC (human adipose-derived stem cell) as our 
model to compare the cell expansion rate and differential ability in 
2D and 3D cell culture. hASC secretes growth factors which induces 
angiogenesis and is commonly used in regeneration of ischemia 
tissue, but has the disadvantage of limited cell sources and hard 
to maintain in cell culture due to slow growth rate. GEM (magnetic 
Global Eukaryotic Microcarrier) and Cytodex3 were used as the mi-
crocarriers for 3D cell culture. GEM is composed of an alginate core 
embedded with paramagnetic particles and coated with covalently 
bound adhesion molecules, such as, collagen-I, collagen-IV, gelatin 
and laminin. Cytodex3 are transparent microcarriers which consist 
of a thin layer of denatured collagen chemically coupled to a 
matrix of cross-linked dextran. We performed the experiment from 
cell adhesion assay with different coating GEM and find the most 
proper coating for hASC then compare rate of cell growth in 2D or 
3D culture. BioLevitator, a bench-top incubator which can increase 
the mass transfer between cells and microcarriers by tuning the 
rotating condition to thoroughly mixing is used as the 3D culture 
system. Cells morphology and proliferate state is observed by DAPI 
and Phalloidin staining with fluorescent microscopy. Cells from 
either 2D or 3D culture are replated in 24-well plate to test their 
differential ability toward osteogenic and adipogenic lineage. The 
ultimate goal of the study is to obtain sufficient cell numbers which 
also have higher viabilities and differential abilities in short period 
to help with further experiment in tissue engineering.

Poster Board Number: F-3186

EFFECTS OF HESPERIDIN/PLGA FILMS ON 
GROWTH AND PHENOTYPE OF RETINA PIGMENT 
EPITHELIAL CELLS
Lee, So jin, Kang, Su Ji, Kim, Hyeong Seok, Lee, Ga young, Lee, 
Dong Won, Khang, Gilson
BIN Fusion Technology, Chonbuk national University, Jeonju, Korea, Republic of

Transplantation of retinal pigment epithelium (RPE) has recently 
become a possible therapeutic approach for retinal degeneration. 
Allograft tissue replacement is a relatively high host refection rate. 
One of the scaffolds, Hesperidin, it is currently proved to be biologi-
cal safe. We fabricated PLGA film as a control group and Hesperidin/

PLGA films as an experiment group. RPE cells were seeded on 
Hesperidin/PLGA films, and we studied the SEM, WST, Histology 
and RT-PCR. In this study, we confirmed that the cell viability was 
higher percent of Hesperidin/PLGA films through WST. The WST 
results, cell proliferation was good in higher percent of Hesperidin/
PLGA films. The RT-PCR results showed specific mRNA expression. 
In conclusion, this study suggested that Hesperidin/PLGA film may 
serve as potential RPE cells differentiation and structural basis for 
tissue engineered RPE cells. This research was supported by WCU 
(R31-20029), and SCRC (SC4110).

Poster Board Number: F-3187

CD34+ EPITHELIAL STEM CELLS COULD BE 
USED WITH DECELLULARIZED SCAFFOLDS FOR 
OESOPHAGEAL TISSUE ENGINEERING
Maghsoudlou, Panagiotis, Klepacka, Dorota, Dickinson, Amy, 
Totonelli, Giorgia, Shangaris, Panikos, Georgiades, Fanourios, Pierro, 
Agostino, Eaton, Simon, De Coppi, Paolo
Institute of Child Health, University College London, London, United Kingdom

Aim: Replacement of the esophagus for pathologies such as long-
gap oesophageal remains a challenge to surgeons and is associ-
ated with significant morbidity. Tissue engineering may provide a 
safer alternative to current techniques. The aim of this study was 
to: (i) isolate oesophageal epithelial stem cells, (ii) compare two 
techniques of oesophageal decellularization with the view of com-
bining the two and creating a construct Methods: Following ethical 
approval, the oesophagus was resected from mice and incubated 
in dispase, following which mucosa was separated from the sub-
mucosa. Epithelial cells (mucosa) and fibroblasts (submucosa) were 
isolated using trypsin/EDTA and dispase/collagenase incubations 
respectively. Oesophageal epithelial cells were either plated or 
stained with anti-CD34 and sorted using FACS. Data are expressed 
as median (range). The sorted CD34+ epithelial population was 
seeded on mitotically inactivated 3T3 fibroblast feeder cells. In 
parallel, oesophagus was isolated from rats (n=10) and decellular-
ized using two methods: (a) detergent-enzymatic treatment (DET) 
comprised of deionized water, sodium deoxycholate, and DNase-I; 
(b) 1% sodium dodecyl sulphate (SDS). Samples were analysed 
using DNA and collagen quantification, Haematoxylin and Eosin 
(H&E), Masson’s Trichrome, Elastin Van Gieson and DAPI staining. 
Results: Epithelial cells and fibroblasts were successfully isolated 
from mouse esophagi. Using FACS, CD34low 5.7% (3.8-7.6) and CD-
34high 0.5% (0.2-0.8) positive populations were detected (Fig.1a) 
and successfully formed colonies in culture when seeded on feeder 
layers (Fig 1b). Colonies had a cobblestone morphology similar to 
that present in epithelial cells that were plated without FACS selec-
tion. Regarding the scaffold production, H&E and DAPI staining 
demonstrated no cellular remnants following 1 cycle of DET and 6 
hours of SDS respectively. However, histological results show clear 
loss of microarchitecture in the SDS-treated oesophagus with a 
poor connective tissue network. Elastic fibers are significantly more 
disrupted in the SDS compared to the DET-treated oesophagus. 
Conclusion: CD34+ epithelial stem cells and fibroblasts can be 
successfully derived from mouse oesophagus. In rodents, the best 
course of decellularization is the DET as it causes the least disrup-
tion of the structure and components of the extracellular matrix 
whilst still removing all cellular remnants. The combination of de-
cellularised oesophagus, CD34+ cells and fibroblasts could advance 
the development of a viable tissue engineered neo-oesophagus.
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STRATEGY TO ENHANCE THE EFFICIENCY OF 
ENDOTHELIAL CELLS-BASED THERAPY IN 
PHYSIOLOGICAL AND PATHOLOGICAL WOUND 
HEALING
Tamarat, Radia
IRSN, Paris, France

We aimed to analyze the effect of endothelial progenitor cells 
(EPC) on wound healing process in physiological and pathological 
conditions. We have also developed novel approaches based on 
pre treatment with ephrin B2-Fc or co administration with smooth 
muscle progenitors cells (SMPC) to improve the therapeutic ef-
ficiency of EPC -based strategies. At Day 3, EPCs promoted dermal 
wound healing and enhanced wound closure in both non irradiat-
ed and irradiated mice by 2.1- and 2-fold respectively compared to 
PBS injected animals. At day 7, EPCs improved skin blood perfusion 
and capillary density in both irradiated and non irradiated mice. Of 
interest activation of EPC with an ephrin-B2-Fc (Eph B2) increased 
the wound closure by 1.6 -fold compared to unstimulated EPC 
in non-irradiated mice. However, the beneficial effect of EphB2 
is abolished in irradiated animals. Likely due to the overproduc-
tion of reactive oxygen species and inhibition of EPC adhesion. In 
irradiated condition, NAC treatment restored the beneficial effect 
of Eph-B2-Fc treated EPC on wound healing and promoted adhe-
sion to endothelial cells as assessed by real time video microscopy. 
Finally, co therapy strategy using both EPC and SMPC co admin-
istration improved wound closure after irradiation. In conclusion, 
we showed that Eph-B2-Fc pre-treatment improved the beneficial 
effect of EPC in physiological conditions and irradiated condi-
tions with antioxidant treatment. Co therapy of EPC and SMPC has 
proved beneficial effect in pathological conditions. All together our 
study open the way for clinical development of efficient EPC-based 
strategies in wound healing.

Poster Board Number: F-3189

IMPORTANCE OF PRESERVING ECM FOR THE 
RECONSTRUCTION OF HEMATOPOIETIC STEM 
CELL NICHE
Nakamura, Naoko1, Hashimoto, Yoshihide1, Funamoto, Seiichi2, 
Nam, Kwangwoo1, Kimura, Tsuyoshi1, Fujisato, Toshiya3, Iwata, 
Hiroo4, Kishida, Akio1

1Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental 
University, Tokyo, Japan, 2Department of Thoracic and Cardiovascular Surgery, 
Sapporo Medical University, Sapporo, Japan, 3Faculty of Engineering, Osaka 
Institute of Technology, Osaka, Japan, 4Institute for Frontier Medical Sciences, 
Kyoto University, Kyoto, Japan

Introduction: Hematopoietic stem cells (HSCs) have the ability to 
self-renew and the ability to produce multiple lineages of daughter 
cells. Hematopoietic stem and progenitor cells (HSPCs) are thought 
to reside in specific niches that are specialized microenvironments 
within the bone marrow cavity. In the hematopoietic stem cell 
niche, the proliferation and differentiation of HSCs are regulated 
by biological substances secreted from various supporting cells. 
Furthermore, it is also reported that the role of extracellular matrix 
(ECM) is an important factor which alters the fate of the cells, but 
its role is not fully understood. We hypothesized that by preparing 
a matrix which possesses the exactly the same structure to that 
to the bone marrow and adding the supporting cells, it would be 
possible to regenerate the hematopoietic function of the bone 
marrow and define the role of the ECM much specifically contem-
porarily. For the matrix, we chose decellularized bone marrow 

(DBM). This is because the decellularization eliminates the cells but 
the structure of the ECM remains. So, by adding mesenchymal stem 
cells (MSCs), which are one of the supporting cells, to the DBM, it 
is expected that the 3-D structure template of the artificial niche 
can be provided. In this study, we report on the importance of the 
preserving ECM for the reconstruction of the hematopoietic stem 
cell niche. Materials and Methods: The porcine costae were used as 
a matrix for the experiment. The decellularization was executed by 
detergent treatment or by high pressure treatment. For detergents 
treatment, the costae were treated with SDS or TritonX-100 solu-
tion. For high pressure, high-hydrostatic pressure (HHP) method 
was used. HHP method was executed by pressurization the samples 
at 980 MPa to disrupt the cells, followed by washing the samples 
to remove the residues of the disrupted cells. The decellularization 
was evaluated by histological assessment and the residual DNA 
quantitation. Then, the samples with lower than 1 % of residual 
DNA were chosen for human MSCs (hMSCs) culturing. Alkaline 
phosphatase (ALP) staining was performed to evaluate the cell 
adhesion within the scaffold. In order to establish the relationship 
between hMSCs and hematopoiesis, DBM seeded with hMSCs was 
implanted to mice subcutaneously. After 2 weeks, the sample were 
taken out and subjected to H-E staining. Results and Discussion: 
For SDS and HHP method, the residual DNA in decellularized bone 
decreased to approximately 1 % of native bone. TritonX-100 solu-
tion could not eliminate the cells completely. The reticular tissue 
and lipid droplet remained within the bone marrow when HHP or 
tritonX-100 method was used. This implies that the HHP is the only 
method for complete cell elimination while maintaining the origi-
nal bone marrow structure including lipid droplet. The existence of 
reticular tissue was important when culturing hMSCs, for the adhe-
sion of the cells within the bone marrow was promoted. When the 
DBM recellularized with hMSC was implanted subcutaneously, we 
found out that the neovascularization was promoted compared to 
that to the DBM culturing no cells. Furthermore, the red blood cells 
outside new blood vessels were observed, implying the homing of 
mouse HSPC. Conclusion: Our study revealed that the maintaining 
of the original structure of bone marrow and the recellularization 
of hMSC is very important the reconstruction of the hematopoietic 
stem cell niche, because this promotes the hematopoietic function 
in the living body.

Poster Board Number: F-3190

PREPARATION OF PHOSPHATASE-RESPONSIBLE 
HYDROGELS CAPABLE FOR THE STIFFNESS 
CHANGE ASSOCIATED WITH MESENCHYMAL 
STEM CELL DIFFERENTIATION
Toda, Hiroyuki, Yamamoto, Masaya, Tabata, Yasuhiko
Department of Biomaterials, Institute for Frontier Medical Sciences, Kyoto 
University, Kyoto, Japan

Recently, the stiffness of cell substrates has attracted much atten-
tion in biological researches as a physical signal to regulate the 
motility, proliferation, and differentiation of cells. It is demonstrated 
that the substrate stiffness plays a crucial role in directing cell be-
haviors, such as the lineage specification of stem cells, the motility 
of tumor cells, and the in vitro epithelial-mesenchymal transition. 
The objective of this study is to design stimuli-responsive hydro-
gels, the stiffness of which can be changed by phosphatase of an 
extrinsic cues in cell culture. Mesenchymal stem cells (MSC) were 
cultured on the phosphatase-responsive hydrogel in the presence 
or absence of phosphatase. The morphology of MSC was observed 
by microscopy while their osteogenic differentiation was evaluated. 
Acrylamide, N,N’-methylenebisacrylamide (BIS), and methacryloy-
loxyethyl phosphate of Phosmer M (Uni-Chemical co., Ltd) were 
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co-polymerized to prepare hydrogels containing phosphate ester 
groups susceptible to enzymatic dissociation by alkaline phos-
phatase (ALP) of an osteogenic marker. The stiffness of hydrogels 
changed by their exposure to ALP. The magnitude of stiffness 
change by ALP treatment increased with an increase in the concen-
trations of either BIS or phosphate ester groups. When placed in the 
culture media containing ALP, the hydrogel became softer by the 
enzymatic dissociation of phosphate ester groups.To investigate 
the effect of stiffness change on the osteoblastic differentiation 
of MSC, the cells were cultured on the phosphatase-responsive 
hydrogels with different magnitudes of stiffness change. Following 
the hydrogel was treated with ALP to become softer, the morphol-
ogy of MSC became more spindle on the hydrogel several days 
after culture. When evaluated by quantitative polymerase chain 
reaction, the expression level of RUNX2 of an osteogenic marker 
was increased changed by changing the magnitude of hydrogel 
stiffness. These results indicate that the MSC fate was influenced by 
changing the stiffness of cell substrates during culture.

Poster Board Number: F-3191

NOVEL APPROACH TO MICROENCAPSULATE 
MESENCHYMAL STEM CELLS TO INHIBIT IMMUNE 
RESPONSE AND REPAIR SKELETAL DEFECTS IN 
PATIENTS WITH CANCER INDUCED BONE DISEASE
Olabisi, Ronke1, Finlay, James2, Lowe, Gina2, West, Jenifer3, Berlin, 
Jacob1, Glackin, Carlotta A.2
1Molecular Medicine, Beckman Research Inst/City of Hope, Duarte, CA, 
USA, 2Neuroscience, Beckman Research Inst/City of Hope, Duarte, CA, USA, 
3Bioengineering, Rice University, Houston, TX, USA

Metastatic cancer in Women is not well understood and little has 
been developed to address or minimize the damage caused by 
the growing tumor cells in bone tissues. High doses of radiation 
combined with chemotherapy are often used to eradicate all the 
metastatic tumor cells; however the end result for many women is 
osteoporosis and bone fragility. In addition, surgeons are gaining 
expertise in removing metastatic tumors from the spine and other 
hard tissues; however bone regeneration is slow and very painful 
for these patients. An approach to encapsulate mesenchymal stem 
cells secreting osteogenic growth factors has been developed as 
a tool for bone tissue regeneration studies in rat/mouse models. 
MSCs have demonstrated success in repairing non-healing bone 
defects in humans, but obtaining enough host MSCs requires 
harvesting and expanding the cells, a process which takes several 
months. Our hypothesis is that microencapsulation will protect 
the MSCs from immune attack and will permit the engraftment 
and recruitment of endogenous stem cells in human tissue repair 
models. If this method is successful, the immortalized encapsulated 
MSCs can be an immediate “Off the shelf” therapeutic for a variety 
of human tissue repair systems (e.g. bone, heart, liver, dental′etc.). 
In this abstract, we utilize the human fetal mesenchymal stem cell 
(MSC) line isolated, characterized and immortalized in by expres-
sion of telomerase reverse transcriptase (hTERT; the modified cells 
are denoted as hTERT-MSC). hTERT-MSC demonstrate the ability to 
differentiate into all the mesenchymal lineages including osteo-
blasts. In collaboration with Dr. Jacob Berlin, the hTERT-MSCs are 
microencapsulated and introduced into three type of bone repair 
systems (Spinal fusion, craniofacial, and endochondral bone) to 
induce bone formation in athymic rats. • Heterotopic Bone Forma-
tion Study - This part of the study will be used as a pilot study to 
determine whether the microencapsulated MSC cells are capable 
of inducing heterotopic bone formation in NSG mice by intra-
muscular injection and monitoring heterotopic bone formation. 
Bone formation is analyzed by x-ray, micro-computed tomography 

(microCT) and histology after euthanasia. • Critical Size Defect Stud-
ies - Following confirmation of bone formation in the heterotopic 
study, the microencapsulated MSC cells are delivered to surgically 
produced critical size bone defects: calvarial, fibular and femoral 
repair models in athymic rats. Repair is evaluated by x-ray, microCT, 
and following euthanasia biomechanical and histological analysis 
will be performed. • Spinal Fusion Study - Microencapsulated MSC 
cells delivered to the spine elicit spinal fusion. Evaluation of spinal 
fusion and vertebral bone quality are assessed by x-ray, microCT, 
and biomechanical and histological analysis. Results of the above 
studies will be discussed in the session.

Poster Board Number: F-3192

FABRICATION OF MESENCHYMAL STEM CELL 
AGGREGATES CONTAINING SUGAR-RESPONSIVE 
GELATIN HYDROGEL MICROSPHERES 
INCORPORATING BONE MORPHOGENETIC 
PROTEIN-2
Inoo, Kanako, Yamamoto, Masaya, Tabata, Yasuhiko
Department of Biomaterials, Institute for Frontier Medical Sciences, Kyoto 
University, Kyoto, Japan

Cell-cell interactions are essential to regulate cell functions in the 
living system. To realize the cell-cell interaction in vitro, cell ag-
gregates with a living tissue-like structure of 3-dimension has been 
extensively investigated. However, when the size of cell aggregate 
becomes too large, cells inside the aggregate tend to die due to 
their lack of oxygen and nutrients. To overcome this drawback, 
we have developed a culture technique by making use of gelatin 
hydrogel microspheres and demonstrated significance of the 
technique in improving the cell survival in mesenchymal stem cells 
(MSC) aggregates. The incorporation of hydrogel microspheres pro-
moted glucose methabolism in the MSC aggregate. In this study, 
as a new system, we design a hydrogel microsphere which not 
only functions initially as a cell scaffold, but also can be removed 
without any cytotoxicity when the microsphere dose not need 
anymore. As such a substrate, sugar-responsive gelatin hydrogel 
microspheres incorporating bone morphogenetic protein (BMP)-2 
were prepared. Briefly, m-aminophenylboronic acid (APBA) of a 
sugar-responsive moiety was introduced into gelatin with a weight 
average molecular weight of 100,000 and an isoelectric point of 
5.0 (Nitta Gelatin Inc., Japan) by using N-hydroxysuccinimide and 
1-ethyl-3-(3-dimethylaminopropyl) carbodiimide. An aqueous mix-
ture of the APBA-introduced gelatin and poly(vinyl alcohol) (PVA) 
was emulsified in olive oil at 60 oC and solidified by cold acetone 
to obtain hydrogel microspheres. The resulting hydrogel micro-
spheres were air-dried and sterilized with ethyleneoxide gas. Then, 
an aqueous solution of BMP-2 was impregnated into the air-dried 
microspheres. When placed in a culture media with sorbitol of a 
sugar, BMP-2 was released from the BMP-2-incorporating hydrogel 
microspheres by their water-solubilization. However, in the absence 
of sorbitol, the hydrogel microspheres were stable and no BMP-2 
release was observed. These findings indicate that sorbitol disrupts 
the crosslinking of hydrogel microspheres, leading to their water-
solubilization and the subsequent BMP-2 release. MSC were isolat-
ed from the bone marrow of rat femora and tibiae, and co-cultured 
with the hydrogel microspheres incorporating BMP-2 in 96-well 
tissue culture plate coated with an agarose gel under horizontal 
rotation. After co-culture with MSC for 7 days, stable cell aggregates 
containing the hydrogel microspheres were formed. Upon adding 
sorbitol in the culture media, the size of cell aggregates rapidly 
increased by about 30 % and gradually decreased to the original 
size within 48 hr. During the process, the hydrogel microspheres 
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disappeared in the cell aggregate. No cytotoxicity was observed 
after the sorbitol addition. It is concluded that the present hydrogel 
microsphere system of sugar-responsive water-solubilization is a 
promising culture substrate to allow cells to form a living tissue-like 
structure of 3-dimension.

Poster Board Number: F-3193

MOLECULAR ANALYSIS OF CULTURED ORAL 
MUCOSAL EPITHELIAL CELL SHEET FOR CORNEAL 
REGENERATION
Oliva, Joan, Wood, Andrew, Sota, Hiroyuki, Niihara, Yutaka, Bardag-
Gorce, Fawzia
Hematology, LA BIOMED, Torrance, CA, USA

Eye diseases and ocular trauma cause defect in corneal regenera-
tion which leads to corneal opacification and then blindness. Autol-
ogous stem cell transplantation for such defects is immunologically 
preferable to avoid allograft rejection. In the present studies, novel 
tissue engineering approaches for ocular surface reconstruction are 
gaining a keen interest and achieving significant outcomes. Among 
them, it has been reported that, advanced with a unique culture 
technique on temperature-responsive polymer-covered cell culture 
surfaces, Cell Sheet Engineering enables the production of intact 
(maintaining cell-cell junction and basal membrane components), 
highly organized, and stem cell-containing transplantable graft (cell 
sheet) that leads to the excellent delivery and subsequent favor-
able efficacy and stability. Our current research aim is to exploit the 
molecular characteristics of the engineered graft to answer to the 
ultimate topic that how the stem cell-containing graft without any 
artificial scaffolds can precisely be described in the molecular lan-
guage, elucidating the reasons for the successful outcomes. To ad-
dress this, we carried out histological and biochemical analyses of 
rabbit oral mucosal epithelial cell sheets cultured on and harvested 
from the temperature-responsive cell culture surfaces, focusing on 
several significant molecules relevant to the epithelial cell system. 
H&E staining of the cell sheets demonstrated a stratified epithe-
lium with 4-6 cell layers, suggesting a reconstruction of the normal 
epithelial cell system even on the polymer-covered surface. While 
the apical side of the cell sheets stained positive by the immuno-
fluorescent (IF) staining with CK4, a molecular marker of the surface 
layer of the stratified epithelium, IF analyses with both the stem cell  
markers, Integrin beta-1 and p63, were identified in the basal layer 
of the stratified epithelium. These results indicate the asymmetric 
localizations of stem/progenitor cells in the basal layer as well as 
differentiated cells in the apical layer, consistent with the previous 
reports on epitheliums. Moving forwardly, we conducted a bio-
chemical analysis focusing on several cell stress-related molecules.

Poster Board Number: F-3194

STRUCTURE FORMATION OF TISSUE-ENGINEERED 
EPITHELIAL PROGENITOR CELLS OF GLANDULAR 
ORGANS
Yang, Tsung-Lin1, Hsiao, Ya-Chuan2

1Department of Otolaryngology, National Taiwan University, Taipei, Taiwan, 
2Department of Ophthalmology, Zhongxing Branch, Taipei City Hospital, Taipei, 
Taiwan

Glandular organs are important in regulating enzymes, metabo-
lites, and fluid transport to maintain physiological homeostasis. The 
branching structure is the characteristic tissue feature among many 
different glandular organs, and by which different types of cells can 
be organized to efficiently fulfill physiological functions. To regener-
ate functional glandular organs, recapitulation of tissue-specific 
structure formation is required. The aim of this study is to develop 

a biocompatible system that can generate branching structures of 
glandular organs by engineering epithelial progenitor cells without 
exogenous supplement of serum or growth factors. The fetal mam-
mary gland (MG) and the submandibular gland (SMG), which are 
typical glandular organs responsible for synthesis and secretion of 
milk and saliva, were selected as the model organs for investiga-
tion. Because of the advantages of a serum-free system for clinical 
translation, the cells were engineered with biocompatible biomate-
rials instead of exogenous supplement of serum or growth factors. 
Among the many biomaterials used to engineer epithelial progeni-
tor cells, chitosan demonstrated a superior effect in promoting 
MG and SMG branch formation. The morphogenetic effect toward 
explant branching was chitosan specific and not observed in other 
analogues with similar chemical compositions or structures. The 
molecular weight and specific linkages in the chitosan polymer 
were important parameters in mediating the morphogenetic ef-
fect. MG explants from different anatomical locations effectively 
promoted structure formation. Likewise, SMG explants demon-
strated similar effects when the progenitor cells were engineered 
in the chitosan-containing system. These results indicate the effect 
of chitosan-containing system is versatile in facilitating structure 
formation of different glandular organs. In MG explants, blocking 
endogenous FGF10 inhibited the morphogenetic effect of chitosan, 
indicating that the chitosan effect was FGF10 dependent. This work 
demonstrates the feasibility of creating a bioreactor system free 
from exogenous growth factors and serum that is competent to 
facilitate tissue structure formation by engineering epithelial pro-
genitor cells. The process of tissue structure formation of glandular 
organs can be efficiently recapitulated and promoted in a biocom-
patible manner that is beneficial to clinical translation.

Poster Board Number: F-3195

ENDOTHELIAL PROGENITOR CELLS EXPANDED In 
vItro ARE MORE EFFICIENT FOR THE TREATMENT 
OF RATS WITH INFARCTED MYOCARDIAL .
Ottoboni, Gabriel, Rebelatto, Carmen L ., Senegaglia, Alexandra 
Cristina, Capriglione, Luiz Guilherme, Miyague, Nelson, Leite, 
Lidiane Boldrini, Jamur, Valderez Ravaglio, Suss, Paula Hansen, 
Streisky, Larissa, Olandoski, Marcia, Brofman, Paulo Slud
Pontifícia Universidade Católica do Paraná, Curitiba, Brazil

Introduction and Objectives: Endothelial progenitor cells (EPCs) 
have proven to be efficient in the process of neovascularization of 
ischemic areas. The aim of this study is to compare the therapeutic 
potential of purified and expanded umbilical cord blood (HUCB)-
derived EPCs by analyzing the results of echocardiography (ECHO) 
and histology of infarcted hearts 30 days after transplantation. 
Methods: EPCs were selected using CD133-coupled magnetic 
microbeads. The cells were expanded in vitro for 30 days in media 
supplemented with growth factors b-FGF, VEGF and IGF-I and 
fetal calf serum. A model of myocardial infarction (MI) in rats was 
established by ligation of the anterior descending coronary artery. 
Only rats with ejection fraction (EF) below 40% remained in the 
study. The animals were divided into three groups with 10 individu-
als each. Group A received purified EPCs, the group B received 
expanded EPCs and the group C (control) received only saline buf-
fer. The transplants were performed on the ninth day after MI; and 
2x105 cells were injected intramyocardially in the central infarction 
area. After four weeks the left ventricular function was assessed by 
ECHO, the number of capillaries was counted in slides stained with 
HE and the presence of transplanted cells was evidenced by FISH.  
Results: The variation of EF results by groups was: B 28.6% to 40% 
with a significant p = 0.006, A 31.1% to 38.3% with a strong trend 
of improvement p = 0.06 and C 27.4% to 29.9% with no statistical 
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difference p = 0.429. The capillary count was higher in groups A 
and B compared to C but with no statistical difference among them 
all. It was found capillaries of immature and primordial aspect in 
group A and, more mature capillaries with wide vascular connec-
tion in group B. Donor cells were founded in the infarcted area of 
all animals in groups A and B.  Conclusion: HUCB-derived EPCs were 
able to be incorporated into the infarcted myocardial tissue; they 
induce neovascularization and improve left ventricular function. 
The group of expanded EPCs preserved the systole, prevented 
dilation and remodeling, also recovered the EF. Although increased 
capillary density was similar among the group cells group B was 
the one with most developed aspect. It is therefore suggested that 
expanded EPCs could be a better therapeutic option in the future.

Poster Board Number: F-3196

DIFFERENTIATION ABILITY AND PLURIPOTENCY 
OF AMNIOTIC FLUID DERIVED STEM CELLS 
CULTURED ON EXTRACELLULAR MATRIX 
IMMOBILIZED SURFACE
Zhao, Jun-Kai, Xu, Jia-Ru, Higuchi, Akon
Department of Chemical & Materials Engineering, National Central University, 
Jhongli City, Taiwan

Mesenchymal stem cells (MSCs) are one of the most widely avail-
able autologous sources of stem cells for clinical applications. Stem 
cells derived from amniotic fluid are pluripotent fetal cells capable 
of differentiating into multiple lineages, including representa-
tives of the three embryonic germ layers. Therefore, amniotic fluid 
may become a more suitable source of stem cells in regenerative 
medicine and tissue engineering than embryonic stem cells (ESCs) 
and induced pluripotent stem cells (iPSCs) due to the lack of ethical 
concerns regarding use of ESCs and the lack of concerns about 
xenogenic contamination arising from the use of mouse embryonic 
fibroblasts as a feeder layer for iPSCs. However, stem cell character-
istics, such as proper differentiation and maintenance of pluripo-
tency, are regulated not only by the stem cells themselves but also 
by their microenvironment. Therefore, mimicking stem cell micro-
environments using natural biomacromolecules, such as extracel-
lular matrix (ECM) proteins, facilitates the in vitro production of the 
large numbers of pluripotent stem cells and specifically differenti-
ated cells needed for regenerative medicine In this study, stem cells 
from amniotic fluid were cultured for several passages on dishes 
grafted with extracellular matrix (ECM) or Matrigel where gelatin, 
collagen, fibronectin, laminin, and vitronectin were selected as ECM 
components (nanosegments). The effects of interactions between 
amniotic fluid stem cells and nanosegments were investigated on 
the expression of pluripotent genes (e.g., Oct4 and Nanog) and 
on the differentiation abilities of osteoblasts at each passage. The 
ECM-grafted dishes produced water contact angles from 40 to 65 
degrees, which was an adequate water contact angle range for the 
cell culture. Culture on ECM-immobilized dishes enhances amniotic 
fluid stem cell differentiation into osteoblasts more than culture 
on polystyrene dishes grafted with amino groups (PS-NH2 dishes). 
This finding indicates that specific interactions between amniotic 
fluid cells and the ECM grafted onto the culture dishes promote 
the differentiation of cells into osteoblasts. Immobilization of the 
optimal nanosegments (ECM or Matrigel) onto culture dishes en-
hances amniotic fluid stem cell differentiation into osteoblasts; the 
choice of nanosegments depends on the desired differentiated cell 
type. We will discuss the optimal ECM-grafted dishes, which keep 
pluripotency of the amniotic fluid stem cells for a long time (i.e., at 
late passages).

Totipotent/Early Embryo Cells
Poster Board Number: F-3197

AUTO- AND CROSS-REGULATION OF CDX4 AND 
SALL4 REGULATES THE TRANSITION FROM 
MESODERM FORMATION TO EMBRYONIC 
HEMATOPOIESIS
Paik, Elizabeth J .1, Mahony, Shaun2, Price, Emily N.1, Dibiase, 
Anthony1, Davidson, Alan J.3, Gifford, David2, Zon, Leonard I.1
1Children’s Hospital Boston, Boston, MA, USA, 2Massachusetts Institute of 
Technology, Cambridge, MA, USA, 3The University of Auckland, Auckland, New 
Zealand

Hematopoietic stem cells (HSCs) arise from mesoderm following 
gastrulation. Previous studies on zebrafish with a mutation in the 
caudal transcription factor cdx4 demonstrated a prominent defect 
in the ability of mesoderm to become blood. Here, to understand 
how cdx4 contributes to embryonic hematopoiesis, we deter-
mined the direct binding sites of Cdx4 in zebrafish embryos using 
ChIP-seq technology, examined gene expression data in the cdx4 
mutants using microarrays, and evaluated a critical genetic interac-
tion between cdx4 and one of its targets, sall4. ChIP-seq analysis 
showed Cdx4 binding to the hox genes, the Wnt pathway genes, 
and the BMP pathway genes. In addition, cdx4 gene itself and the 
spalt-like 4 (sall4) transcription factor gene, a member of the em-
bryonic stem cell network, is transcriptionally regulated by Cdx4. 
Sall4 ChIP-seq reveals that Sall4 binds to its own promoter and 
to the cdx4 promoter, suggesting an auto- and cross-regulation 
between Cdx4 and Sall4. A comparison between the Cdx4 and Sall4 
bound genes shows that both transcription factors bind to meso-
dermal progenitor genes (including spt (tbx16), and mespa) and 
hematopoietic-specific transcription factor genes (scl, gata2a, and 
ldb1a). Based on this data, we hypothesized that Cdx4 and Sall4 
directly affect the mesoderm to blood transition by co-regulating a 
set of genes. In an effort to examine genetic interactions between 
Cdx4 and Sall4, sall4 was knocked down in the cdx4+/+, cdx4+/-, 
and cdx4-/- background by morpholino (mo). sall4 knockdown 
alone did not cause hematopoietic defects in zebrafish embryos, 
yet its knockdown in the cdx4-/- background led to a severe 
decrease in red blood cells (RBCs) as shown by in situ hybridization 
(ISH) for gata1 mRNA (17/19) and o-dianisidine staining (6/8). As the 
loss of RBCs could be caused by earlier defects during gastrulation, 
other mesodermal tissue genes notail and eve1 (even-skipped 1) 
were examined by ISH alongside the hematopoietic specific genes 
scl and lmo2. scl (6/6) and lmo2 expression (5/5) in the posterior 
tissue was absent in the sall4mo;cdx4-/- embryos, yet notail (10/12) 
and eve1 (6/6) expression was minimally affected, indicating that 
cdx4 and sall4 co-regulate mesoderm specification to blood. Taken 
together, we conclude that auto- and cross- regulation of Cdx4 and 
Sall4 during gastrulation results in a stable molecular circuit that 
plays a critical role in the commitment of mesoderm to the blood 
lineage.
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FUNCTIONS OF TRANSCRIPTION FACTORS 
IN SOMATIC PLURIPOTENT STEM CELLS OF 
PLANARIANS
Shibata, Norito1, Brueck, Max2, Hayashi, Tetsutaro3, Fujii, Junsuke1, 
Agata, Kiyokazu1

1Biophysics, Kyoto University, Kyoto, Japan, 2Biophysics, Cristian-Albrechts-
University Kiel, Kiel, Germany, 3RIKEN CDB, Kobe, Japan

The freshwater planarian Dugesia japonica has somatic pluripo-
tent stem cells called neoblasts in the adult body, in which the 
neoblasts can give rise to all types of cells, including germ cells. 
The neoblasts are localized in the mesenchymal space throghout 
the body, and constitute about 30% of the total cells in planar-
ians. Planarians possess extremely high regenerative capability, by 
which tiny fragments of alomost any body region can regenerate 
and develop into complete functional individuals within one week. 
This ability is dependent on the neoblasts. During the regenera-
tion process, the neoblasts supply all types of cells required for 
rebuilding missing tissues or organs, such as eyes, brain and 
pharynx. Recently, it has been reported that many genes encoding 
RNA-binding proteins, especially germline-specific RNA-binding 
proteins, are specifically expressed in the neoblasts, and play role 
in various stem cell functions, such as cell maintenance, prolifera-
tion and differentiation. When the gene function of those genes is 
inhibited by RNAi, planarians totally lose their regenerative ability 
because of the resuting defects in all of the neoblasts. Because of 
this problem, cell-type-specific differentiation of the neoblasts is 
still poorly understood. It is well known that transcription factors 
are involved in several different aspects of the regulation of stem 
cells, including maintenance of pluripotency, proliferation, and 
specific differentiation. Therefore, to dissect these different aspect, 
we focused on transcription factors expressed in the planarian 
neoblasts. Our FACS-based single cell PCR method revealed that at 
least 8 genes encoding independent transcription factors were mu-
tually exclusively expressed in the population of neoblasts. Gene 
knock-down experiments by RNAi clarified that HLH-1, a planarian 
helix-loop-helix type transcription factor, and FoxA were required 
for regeneration of the pharynx and muscle-surrounding cells, 
which are located in the central portion of the body. HLH-1 was also 
involved in the differentiation of mucus-producing cells from the 
neoblasts. In this mucus-producing cell differentiation, we found 
that NatoA and Dth-2, a homeobox gene, also functioned in down-
stream of HLH-1. Two differentiation pathways of the neoblasts 
begining at HLH-1 showed different requirements for ERK signal-
ing: the expression of FoxA followed by pharynx regeneration and 
muscle-surrounding cells differentiation required a low level of ERK 
signaling, but the differentiation of mucus-producing cells did not 
require it. In order to define the molecular basis of the neoblast cell 
state, we performed systematic gene expression analysis by HiCEP 
and thereby identified several transcription factors expressed in the 
neoblasts. Among them, we found that p53 and a Sox homolog, 
named SoxP1, regulated the production of a certain population of 
cells, which we called Type1 cells, whose fuction is still unclear. Thus 
differentiation of the neoblasts seems likely to be strictly regulated 
by combinatory pathways of various transcription factors. Here, we 
would like to discuss about the mechanisms of the regulation of 
neoblasts by transcription factors in planarians.

Poster Board Number: F-3199

PATTERN OF EARLY GENE EXPRESSION DURING 
EARLY MARMOSET DEVELOPMENT
Sedohara, Ayako1, Boroviak, Thorsten2, Nichols, Jennifer3, Okano, 
Hideyuki4, Sasaki, Erika1

1Department of Applied Developmental Biology, Central Institute for 
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United Kingdom, 3The Wellcome Trust Centre for Stem Cell Research University 
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4Department of Physiology, Keio University Graduate School of Medicine, 35 
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Mouse embryonic stem (ES) cells are pluripotent and can produce 
chimeras with blastocyst injection. Many gene functions have 
been revealed by chimeric mice that have been produced by 
targeted gene knockout mouse ES cells. Primate ES cells are also 
pluripotent, but lack the ability to produce chimeras. Although 
ES cells are derived from the blastocyst inner cell mass (ICM) in 
mice and primates, morphologically the primate ES cells resemble 
the pluripotent cell lines derived from post-implantation mouse 
epiblasts. It has been postulated that there are differences in the 
developmental mechanisms of mice and primates. To clarify these 
differences, we performed immunostaining to analyze the expres-
sion of the Oct3/4, Nanog, Sox2, and Gata4 genes during early 
development in the common marmoset (Callithrix jacchus). We 
found that the pattern of early gene expression in the marmoset 
differed from that reported in the mouse. Oct3/4 expression was 
detected in the nuclei of 8-cell stage embryos. In addition, Oct3/4 
was co-expressed with Gata4 in each blastomere until the morula. 
In the blastocyst stage, the co-expression of Oct3/4 and Gata4 
could be detected throughout the embryos, including the ICM and 
trophectoderm (TE). The expression pattern of Oct3/4 and Gata4 
was clearly separated in hatched late blastocysts. Oct3/4 expressed 
in the ICM was surrounded by Gata4 expression, indicating that 
specific signal transduction controls the gene expression from the 
blastocyst to the hatched late blastocyst. This developmental differ-
ence may result in the state of marmoset ES cells.

iPS Cells
Poster Board Number: F-3201

COORDINATION OF CELL-CELL ADHESION 
AND MIGRATION BY THE RHO FAMILY 
GTPASES IS REQUIRED FOR MAINTAINING 
UNDIFFERENTIATED STATE OF HUMAN IPS CELLS
Kim, Mee-Hae, Kino-oka, Masahiro
Department of Biotechnology, Osaka University, Osaka, Japan

Aim: The commitment of stem cells to different lineages is regulat-
ed by many cues in the intercellular signals from the microenviron-
ment system. In this study, we found that alterations in E-cadherin-
mediated cell-cell adhesion by Rho family GTPase activation can 
lead to maintain of undifferentiated state of human iPS cells. 
Methods: The cultures of iPS cells (clone Tic provided from JCRB Cell 
Bank in Japan) were conducted in medium of ReproStem (Repro-
CELL, Japan) on the dendrimer surface with d-glucose-displaying 
with feeder layer of Mitomycin C-treated SNL76/7 cells (ECACC, UK). 
Here, culture surfaces were designed by immobilizing dendrimer 
with d-glucose display, that is, 1st-generation (G1), 3rd-generation 
(G3) and 5th-generation (G5) dendrimer surfaces. To evaluate 
cell shape and function, immunostaining was performed using 
the standard protocol.  Results: To compare the dynamics of cell 
behaviors on different culture surfaces, the time-lapse observation 
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of hiPS cells on the G1, G3 and G5 surfaces was conducted. After 
inoculation, the small clumps in all the cultures started to adhere to 
the surfaces and put out cell extensions exhibiting dynamic protru-
sions with lamellipodia in colony edge. The cells on the G1 surface 
showed a round shape with temporal stretching in only colony 
periphery. In addition, formation of packed colony with clearly de-
fined border was found to occur spontaneously on the G1 surface 
through cell division as well as migrating cells. With an increase in 
the dendrimer generation number, however, the cells in iPS colony 
exhibited active migration, accompanied by cell morphological 
changes of stretching and contracting. On the G5 surface, however, 
a frequency of migrating cells in whole colony increased, and main-
taining of the cell-cell contacts was appreciably inhibited. From 
the immunostainings of Rac1 and E-cadherin, the cells in colony 
edge on the G1 surface expressed Rac1 activation, and appeared 
E-cadherin expression in the whole colony, indicating that the G1 
surface permits the regulation of Rac1 and E-cadherin expression 
associated with altering in cellular morphology and migratory be-
haviors. It was also found that OCT3/4expression was, in particular, 
promoted within iPS colony on the G1 surface, thus supporting the 
consideration that a balance of Rho family GTPases activation and 
E-cadherin expression maintains undifferentiated state in hiPS colo-
ny. Conclusions: In conclusion, the surfaces of d-glucose-displayed 
dendrimer regulated the colony formation of iPS cells owing to cell 
morphological change and migration. The G1 surface is suggested 
to become an alternative substrate for hiPS colony formation due 
to the adequate cell migration in hiPS colony. These phenomena 
can be applied to the maintenance culture of undifferentiated state 
of hiPS cells based on the adequate balance of Rho family GTPases 
and E-cadherin activation. 

Poster Board Number: F-3202

CHARACTERIZATION OF “DE-
UNDIFFERENTIATION” PHENOMENON IN COLONY 
OF HUMAN INDUCED PURIPOTENT STEM CELLS 
BASED ON KINETIC ANALYSIS OF SPECIFIC 
GROWTH RATE
Kim, Mee-Hae, Masuda, Eri, Kino-oka, Masahiro
Department of Biotechnology, Osaka University, Osaka, Japan

Introduction: The culture technique for maintenance of human 
induced pluripotent stem (iPS) cells is not sophisticated owing to 
extremely high cost and tedious labor, leading to developing issues 
for the culture environment (ex. feeder-free medium and artificial 
substrate to remove feeder cells and nature materials, respectively) 
and the operation (automation system). However, such techniques 
yield a heterogeneous cell population both between and within 
colonies, which results in a limited developmental potential and a 
low production yield. In the present study, we assessed the popula-
tion balance of undifferentiated and de-undifferentiated states 
in the culture of iPS colony based on a kinetic growth analysis. 
Materials and Methods: The cultures of iPS cells (clone Tic provided 
from JCRB Cell Bank in Japan) were conducted in medium of Re-
proStem (ReproCELL, Japan) on the gelatin-coated substrate with 
feeder layer of Mitomycin C-treated SNL76/7 cells (ECACC, UK). The 
number of cell nuclei in undifferentiated and de-undifferentiated 
regions was estimated by immunostainings of DAPI (total nuclei) 
and Oct3/4 (undifferentiated nuclei), and the standard curve of nu-
clei number per areas of each regions was determined. Results and 
Discussion: The cultures of human iPS cells on a SNL feeder layer 
were conducted for culture time of t = 144 h. The majority of iPS 
colonies grown on the SNL feeder layer showed normal morphol-
ogy with typical characteristics of hiPS cells with large nuclei with 

surrounding cytoplasm, the cells being packed tightly together. In 
some part of a culture vessel, however, some colonies appeared 
two cell types with different cell morphology in the central and 
peripheral regions in a single colony. The cells in the center were 
elongated, usually oriented in spirals or rays towards the center, 
often with indistinct or ragged cell boundaries. This phenomenon 
was termed as “de-undifferentiation” associated with the early-
stage differentiation of iPS cells. For the quantitative estimation of 
population balance of undifferentiated and de-undifferentiated 
states in a single de-undifferentiated colony, the cell number was 
determined through measurement of each area between undiffer-
entiated and de-undifferentiated regions on the images captured 
at t = 24 h and 144 h. In the early phase t = 72 h, the de-undifferen-
tiated cells in central of hiPS colony appeared and increased 3 times 
at the end of culture time t = 144 h. In addition, the specific growth 
rate in de-undifferentiated region became 5.0×10-2 h-1, indicating 
specific growth rate of undifferentiated cells is approximately equal 
to specific growth rate of de-undifferentiated cells. From the results, 
it is suggested that the differentiation transition process from 
undifferentiated to de-differentiated states lead to de-undifferen-
tiating phenomenon in hiPS colony during culture. Conclusions: A 
novel method was established to characterize the kinetics popula-
tion balance of undifferentiated and de-undifferentiated states in 
cultured hiPS colony. This quantitative analysis was proposed as a 
useful tool to assess the phenomenon of de-undifferentiation in 
hiPS colony.

Poster Board Number: F-3203

MONITORING AND ROBUST INDUCTION OF 
INTERMEDIATE MESODERM FROM HUMAN IPSCS 
AND ESCS
Mae, Shin-ichi1, Shono, Akemi1, Shiota, Fumihiko1, Yasuno, 
Tetsuhiko1, Gotoda-Nishimura, Nanaka1, Arai, Sayaka1, Sato-
Otubo, Aiko2, Toyoda, Taro1, Takahashi, Kazutoshi1, Ogawa, Seishi2, 
McMahon, Andrew P.3, Yamanaka, Shinya1, Osafune, Kenji1

1Center for iPS Cell Research and Application (CiRA), Kyoto University, Kyoto, 
Japan, 2Cancer Genomics Project, The University of Tokyo, Tokyo, Japan, 
3Harvard Stem Cell Institute, Department of Molecular and Cellular Biology, 
Department of Stem Cell and Regenerative Biology, Harvard University, 
Cambridge, MA, USA

The differentiation method from human pluripotent stem cells, 
such as embryonic stem cells (ESCs) and induced pluripotent stem 
cells (iPSCs), into kidney lineage remains to be developed. Kidney is 
derived from one of the early embryonic germ layers, intermediate 
mesoderm (IM), and directing pluripotent stem cells into IM lineage 
is a crucial step for kidney regeneration. Here we have efficiently 
generated human iPSC lines that contain an allele of OSR1 gene, 
a specific marker for IM, into which a green fluorescence protein 
(GFP) gene was knocked-in by homologous recombination using 
bacterial artificial chromosome (BAC)-based vectors. We have also 
established a robust induction protocol using combinational treat-
ment of growth factors, which produces up to 90% OSR1+ cells. 
These cells expressed other IM marker genes, and could differenti-
ate into multiple cell types included in IM derivative organs, such as 
kidney, gonad and adrenal cortex in vitro and in vivo. Furthermore, 
the OSR1+ cells can form three-dimensional tubular structures in 
vitro. These results suggest that our differentiation protocol can 
induce human pluripotent stem cells into IM cells with similar 
developmental potential to that in embryos, thereby supplying an 
unprecedented system to elucidate the mechanisms of IM develop-
ment and potentially providing a cell source for kidney regenera-
tion.
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THE CLONAL DIFFERENCE IN RESPONSE TO ATP 
OF HUMAN INDUCED PLURIPOTENT STEM CELL-
DERIVED NEURONS
Sato, Kaoru1, Takahashi, Kanako1, Shigemoto-Mogami, Yukari1, 
Ohtsu, Kanae1, Okada, Yohei2, Okano, Hideyuki2, Sekino, Yuko1

1Div. Pharmacol., Natl. Inst. Hlth. Sci., Tokyo, Japan, 2Dept. Physiol., Sch. Med., 
Keio Univ., Tokyo, Japan

Human induced pluripotent stem cells (hiPSCs) hold potent 
possibility for drug screening and disease modeling. So far, most 
papers have studied the neuronal differentiation of hiPSCs based 
on the expression of neuronal markers and their morphology. 
However, the functional expressions of L-glutamate (Glu) receptors 
and P2 receptors have not been confirmed sufficiently. We have 
induced the neuronal differentiation of the neurospheres derived 
from two clones of hiPSCs (201B7 and 253G1) and confirmed the 
expression of Tuj1 in both of them at the differentiation day 20. We 
investigated Ca2+ responses of these clones to L-Glu and adenosine 
triphosphate (ATP) by fura-2 imaging method. 201B7-derived neu-
rons showed Ca2+ response to L-Glu at the differentiation day 30, 
whereas 253G1-derived neurons showed Ca2+ response to L-Glu at 
the differentiation day 10. Of note, 201B7-derived neurons showed 
Ca2+ response to ATP at the differentiation day 20, however, 253G1-
derived neurons did not show the response to ATP even at the 
differentiation day 40. These results suggest that the 201B7 hiPSC 
clone is suitable for the study about the role of purinergic signaling 
in the neuronal differentiation of hiPSCs. Currently, we are investi-
gating the time course of P2 receptor-expression of 201B7-derived 
neurons.

Poster Board Number: F-3205

IPS CELL PRODUCTION FROM HUMAN 
PERIPHERAL BLOOD STEM CELLS BY OVER 
EXPRESSION OF NANOG
Merchant, Stephanie, Ravindran, Priyadarshini, Choy, Kevin, 
Meyer, William, Sugaya, Kiminobu
Burnett School of Biomedical Sciences, University of Central Florida, Orlando, 
FL, USA

Embryonic stem (ES) cells were previously thought to be the 
best material for transplantation, however many hurdles such 
as immune-rejection, source and ethical issues have re-directed 
research towards finding other sources of material. Adult stem cell 
could be an excellent candidate alternative to ES cells. However, 
they have a limited capability to produce different cell lineages. 
Thus, cellular modification to revert adult somatic cells back to 
an embryonic state is needed. The ability to modify cells through 
a dedifferentiation process is challenging. However, we have 
previously shown that over-expression of a single gene, Nanog, 
responsible for maintaining the embryonic state, in human bone 
marrow derived mesenchymal stem (MS) cells is enough to induce 
pluripotency and create ES cell like induced pluripotent stem (iPS) 
cells. These Nanog over expressing cells showed significantly higher 
expression of other ES cell genes, including Oct-4, and Sox-2. It 
was also found that these cells trans-differentiated into neural 
cells and were immunopositive for β-III tubulin and glial acidic 
protein, lineage markers for neurons and astrocytes, respectively. 
In vivo studies further demonstrated that the cells were able to 
survive, migrate and express neural markers after transplantation. 
Following our study, many groups have successfully produced iPS 
cells using over expression of multiple embryonic stem cell genes 
including Nanog, Oct-4, and Sox-2. Peripheral blood stem (PBS) 

cells have been considered an alternative material to bone marrow 
cells for bone marrow replacement treatments due to a simpli-
fied isolation process, which eliminates the need for bone marrow 
aspiration from a patient. Thus, PBS cell may be a good starting 
material alternative to MS cells for generating iPS cells. To further 
elucidate modified stem cell technology, we proposed to use PBS 
cells as the starting material to produce modified cell lineages via 
over-expression of Nanog. Following the induction of pluripotency, 
we directed differentiation of the cells using an established method 
of co-culturing with differentiated human neural stem cells. The 
results of this study showed that PBS cells derived iPS cells capable 
of exhibiting neural cell-like characteristics based on morphology, 
cell markers, and gene expression. Through the creation of iPS cells 
from a non-invasive source, and their subsequent directed neuro-
nal differentiation, we have demonstrated the potential of PBS cells 
as a starting material for iPS cell technology and future autologous 
regenerative therapies.

Poster Board Number: F-3206

TAP2-DEFICIENT HUMAN IPS CELL-DERIVED 
MYELOID CELL LINES AS CELL SOURCE FOR 
DENDRITIC CELLS FOR IMMUNOTHERAPY
Senju, Satoru, Haruta, Miwa, Tomita, Yusuke, Yuno, Akira, Ikeda, 
Tokunori, Takamatsu, Kotaro, Haga, Eriko, Matsumura, Keiko, Koba, 
Chihiro, Nishimura, Yasuharu
Graduate School of Medical Sciences, Kumamoto University, Kumamoto, Japan

We established a method by which we can obtain a large number 
of functional dendritic cells (DC) with a easy procedure from human 
iPS cells. We transduced iPS cell-derived CD11b+ myeloid cells with 
genes associated with proliferative or anti-senescence effects. This 
made the cells capable of propagating for more than 4 months in 
an M-CSF-dependent manner while retaining their capacity to dif-
ferentiate into functional DC. We named the iPS cell-derived prolif-
erating myeloid cells “iPS-ML”, and the iPS-ML-derived dendritic cells 
“ML-DC”. In addition, we generated TAP2-deficient iPS cell clones 
by zinc finger nuclease-aided targeted gene disruption. TAP2-
deficient iPS cells and iPS-ML avoided recognition by pre-activated 
allo-reactive CD8+ T cells. The TAP2-deficient ML-DC expressing ex-
ogenously introduced HLA-A2 genes stimulated HLA-A2-restricted 
MART-1-specific CD8+ T cells obtained from HLA-A2-positive allo-
geneic donors, resulting in generation of MART-1-specific CTL lines. 
TAP-deficient iPS-ML introduced with various HLA class I genes 
may serve as an unlimited source of DC for vaccination therapy. If 
administered into allogeneic patients, ML-DC with appropriate ge-
netic modification may survive long enough to stimulate antigen-
specific CTL and, after that, be completely eliminated. Based on the 
present study, we propose a DC-producing system, which is simple, 
safe, and applicable to any patients irrespective of their HLA types.

Poster Board Number: F-3207

GENERATION OF CF PATIENT DERIVED IPS CELLS 
AND EFFICIENT ZFN BASED GENE TARGETING IN 
TRANSGENIC HUMAN IPS CELLS
Merkert, Sylvia1, Bednarski, Christien2, Dreyer, Anne-Kathrin2, 
Schwanke, Kristin1, Cathomen, Toni2, Martin, Ulrich1

1LEBAO, Hannover Medical School, Hannover, Germany, 2Experimental 
Hematology, Hannover Medical School, Hannover, Germany

Gene targeting by homologous recombination via customized 
zinc-finger nucleases (ZFN) is a powerful method to manipulate the 
genome and correct genetic defects. Clinically applicable ZFN-
based gene correction in patient-specific cells was hardly possible 
so far, due to the inability to sufficiently expand most adult (stem 
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and progenitor) cells in vitro. However, the availability of human 
induced pluripotent stem (hiPS) cells with their almost unlimited 
potential for proliferation and differentiation now offers novel 
opportunities for the development of patient-specific regenerative 
therapies. The generation and genetic correction of Cystic Fibrosis 
(CF) patient specific iPS cells using the ZFN technology and the 
differentiation of the amended iPS cells towards bronchiolar epi-
thelial cells could be a promising therapeutical approach. For the 
generation of patient-specific iPS cells endothelial cells from the 
peripheral blood of CF-patients were isolated and reprogrammed 
through lentiviral overexpression of pluripotency factors. The CF-
iPS cells morphologically resemble human embryonic stem cells, 
express pluripotency markers and could be differentiated in vitro 
into derivatives of all three germ layers. Aiming at the develop-
ment of a general ZFN-based gene targeting approach, transgenic 
human iPS cell clones stably expressing eGFP under an ubiquitous 
promoter and an appropriate eGFP targeting vector encoding 
for RedStar were generated. Successful gene targeting resulted 
in eGFPneg RedStarpos human iPS cells and could be achieved 
with high efficiencies of up to 1% without any antibiotic selection. 
This efficient targeting protocol now serve as the basis for further 
targeting strategies, including functional correction of the Δ508 
mutation, and the integration of a CFTR reporter construct into 
the “safe harbor locus” AAVS1 as important tool for optimization 
of respiratory differentiation protocols and enrichment of CFTR-
expressing epithelial cells. The combination of patient-specific iPS 
generation and our efficient ZFN targeting protocol could enable 
the development of innovative cell replacement therapies for vari-
ous genetic diseases.

Poster Board Number: F-3208

COMPREHENSIVE ANALYSIS ON STABILITY OF 
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Induced pluripotent stem cells (iPSCs) may represent an ideal cell 
source for future regenerative medicine and other aspects of clini-
cal applications. Many types of cells have been successfully repro-
grammed into iPS cells and suggested as a promising candidate of 
cell sources for iPSC generation. We have isolated decidua-derived 
mesenchymal cells (DMCs), which consists of maternal origin cells, 
from placenta tissue, and reported their unique properties and ad-
vantages for clinical use. We have also concluded that generation of 
iPSC from DMCs (DMC-iPSCs) provides an opportunity to establish 
iPSCs-banking systems, which will increase the feasibility of using 
allogeneic iPSCs with wide HLA variation for clinical applications. 
Here we demonstrate the stability of DMC-iPSCs under prolonged 
passages from comparison of genome-wide expression profiles 
with human embryonic stem cells (hESCs) and sustainable pluripo-
tency both in vitro and in vivo, focusing the epigenetic status of X 
chromosome in DMC-iPSCs both undifferentiated and differenti-
ated state. One of the noncoding genes acting on X-chromosome 
inactivation, XIST indicates the epigenetic status of female cells. In 

DMC-iPSC clones, both continuous inactivation and reactivation of 
X chromosome after reprogramming, were observed respectively. 
We also observed the loss of XIST expression under differentiated 
state, suggesting of an aberrant epigenetic state in prolonged 
DMC-iPSC culture. Regardless of the epigenetic state of X-chromo-
some, DMC-iPSC clones exhibited similar genome-wide expression 
profiles to hESCs, and formed differentiated cells contained all three 
germ layers both in vitro and in vivo. Relevance to the epigenetic 
state and safety in clinical applications of hiPSCs will be discussed.

Poster Board Number: F-3209

GENERATION OF HUMAN IPS CELLS AND 
INDUCTION OF THEIR NEURAL DIFFERENTIATION 
UNDER XENO-FREE CULTURE CONDITION
Miura, Takumi, Machida, Masakazu, Hosoda, Akihiro, Ohkura, 
Takashi, Umezawa, Akihiro, Akutsu, Hidenori
Department of Reproductive Biology, National Research Institute for Child 
Health and Development, Tokyo, Japan

The discovery of induced pluripotent stem cells (iPSCs) showing 
embryonic stem cell (ESC)-like characteristics has tremendously 
advanced the stem cell research. iPSCs are generated by overex-
pressing some reprogramming factors in terminally differentiated 
cells under ESC culture condition. Therefore, this iPSC technology 
has been used to create in vitro new potential source of cells for 
the treatment of many different degenerative diseases and in the 
future may also allow patient specific stem cell therapies. However, 
almost reprogramming protocols involve the use of products of 
animal origin based on ESC culture condition. In this study, we tried 
to develop a protocol to generate and maintain human iPSCs that 
would be entirely eliminated xeno-contamination by replacing 
other reagents of animal origin (serum, trypsin, gelatin) with their 
recombinant equivalents. Firstly, we succeeded in development 
of a xeno-free cell culture media that could support the long-term 
propagation of human ESCs in an undifferentiated state to a similar 
as conventional media containing animal origin product. Secondly, 
in order to eliminate, or at least to reduce, the xenogenic contami-
nation from animal feeder cells, we also derived primary cultures of 
human dermal fibroblasts (Yub1896) under strict xeno-free condi-
tions (XF-Yub), and we determined whether XF-Yub cells could be 
used as both the cell source for iPSC generation as well as autolo-
gous feeder cells to support iPSC growth. Finally, we used lentiviral 
particles expressing a polycistronic construct encoding Oct4, Sox2, 
Klf4, and mCherry to reprogram XF-Yub cells under xeno-free 
conditions. A total of 4 xeno-free human iPSC lines (XF-iPSCs) were 
generated, which could be continuously passaged in xeno-free 
conditions and maintained characteristics indistinguishable 
from hESCs, including colony morphology and growth behavior. 
Moreover, these all XF-iPSCs showed human ESC-like characteris-
tics including positive staining for alkaline phosphatase, normal 
karyotype, and expression of human ESC-like markers including 
Oct4, Nanog, Rex1, Sox2, TRA-1-60, TRA-1-80 and SSEA-4, and 
formed embryonic bodies and teratomas containing derivatives 
of the 3 germ layers, and could as well be readily in vitro differenti-
ated into neurons under xeno-free culture condition. Also, levels of 
N-glycolylneuraminic acid (Neu5Gc), which is a non-human sialic 
acid capable of inducing an immune response in humans, were 
markedly decreased in hiPSCs cultured under our xeno-free condi-
tions. Taken together, the results presented here demonstrate that 
(1) human iPSCs are generated from fibroblasts with 3 factors (Oct4, 
Sox2, Klf4) under completely animal products-free conditions, (2) 
these intained on autologous feeders, and (3) differentiated into 
neurons under xeno-free culture condition. Our xeno-free culture 
system provides a path to a scalable good manufacturing practice 
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(GMP)-applicable process of generation of iPSCs for therapeutic 
applications, and can facilitate the establishment of clinical-grade 
iPSC lines in suitably “defined” xeno-free culture conditions.

Poster Board Number: F-3210

CENTROSOME AMPLIFICATION IN HUMAN 
INDUCED PLURIPOTENT STEM CELLS PROMOTED 
BY INACTIVATION OF CYCLIN-DEPENDENT 
KINASE 1
Simerly, Calvin, Easley IV, Charles, Ouyang, Yingshi, Hartnett, 
Carrie, McFarland, Dave, Schatten, Gerald
Pittsburgh Development Ctr, Pittsburgh, PA, USA

Centrosomes, the cell’s major microtubule organizing centers, are 
composed of a pair of centrioles surrounded by an amorphous 
protein cloud termed the pericentriolar material. Centrosomes are 
tightly regulated by the cell cycle, precisely doubling to ensure 
cells enter mitosis with only two centrosomes to maintain accurate 
chromosome segregation at mitosis. Centriole duplication begins 
at the G1-to-S transition, requiring cyclin E-Cdk2 activity. However, 
human iPSCs and ESCs have significantly reduced G1 phases (2.5-3 
hrs). Pluripotent stem cells (PSCs) maintain high cyclin dependent 
kinase (cdk)-2 activity to drive them through G1 phase rapidly, 
thereby avoiding exposure to differentiation signals. Protection of 
Cdk2 activity in PSCs may be accomplished by specific localization 
to centrosomes. Recent evidence has also suggested a role for Cdk1 
in centrosome assembly in somatic cells, where cdk1 inactivation 
causes G2/M phase arrest with the assembly of multiple centro-
somes and cell growth propagated by the unaffected activity of 
Cdk2. Here, we explore centrosome amplification in H1 hESCs, 
human foreskin fibroblast 1 (HFF1) iPS cells and the HFF1 somatic 
parent line, as well as differentiated lineages when the activity 
of Cdk1 is inhibited with a chemical inhibitor, RO3306 (100nM-
10μM) from 24-72 hrs in vitro. Analysis of various concentrations of 
RO3306 on all cell types demonstrated effects on cell cycle arrest 
and centrosome amplification at concentrations ≥10 μM. H1 ESCs 
treated for up to 72 hrs with RO3306 did not arrest their cell cycles 
in G2/M, although nascent differentiation of H1 colonies was 
detected as early as 24 hrs post drug treatment. Curiously, H1 Cdk1 
inhibition did not show appreciable centrosome amplification at 
either interphase or mitosis after 72 hrs of RO3306 when differenti-
ation of colonies was pronounced. HFF1 parent fibroblasts showed 
classic cell cycle arrest at G2/M after just 24 hrs of 10μM RO3306 
and a nearly 47% increase in interphase centrosome amplification 
by 72 post drug treatment. Similar results on cell cycle arrest and 
multiple centrosome formation were observed in cells derived 
from HFF1 iPS pluripotent colonies differentiated in vitro. However, 
pluripotent HFF1 iPS colonies treated for 24 hrs with 10 μM RO3306 
cdk1 inhibitor did not arrest at G2/M despite beginning colony 
differentiation, and centrosome amplification increased 61% at 
interphase and 87% in mitotic spindles. Localization of amplified 
centrosomes showed tight nuclear association in H1 ESC and HFF1 
iPS cells, but more robust cytoplasmic centriole formation in HFF1 
somatic or HFF1 iPS differentiated cells, with some demonstrating 
no microtubule assembly at supernumerary centrioles. Collectively, 
inactivation of Cdk1 in pluripotent iPS cells does not affect cell cycle 
progression but does increase supernumerary centriole assembly, 
suggesting a unique interplay between the centrosome and the 
cell cycle in pluripotent stem cells. Supported by the NIH.

Poster Board Number: F-3211

HUMAN INDUCED PLURIPOTENT STEM CELL ON 
TEMPERATURE-RESPONSIVE CULTURE DISH CAN 
BE PASSAGED WITHOUT THE USE OF ENZYME OR 
MANUAL SELECTION
Miyoshi, Nobuhiro1, Endo, Takao1, Minami, Kahori2, Akutsu, 
Hidenori2, Umezawa, Akihiro2, Watanabe, Hiroya1

1CellSeed Inc., Tokyo, Japan, 2Department of Reproductive Biology, National 
Research Institute for Child Health and Development, Tokyo, Japan

Human induced pluripotent stem (iPS) cells have unlimited pro-
liferative potential and the ability to differentiate into any lineage 
of the three germ layers. Due to the nature of the human iPS cell 
growth characteristics, these cells always grow as clumps to main-
tain their stemness and prevent apoptosis. Temperature-responsive 
culture dish surfaces have been designed to respond to changes in 
temperature. They allow the release of adherent cells by a simple 
reduction of the temperature of the cell culture. The covalently im-
mobilized polymer poly (N-isopropylacrylamide) (PIPAAm) forms an 
even and thin layer on the surface of the culture dish. The PIPAAm 
layer is slightly hydrophobic at 37ºC, allowing the cells to attach 
and grow on it. When the temperature of the culture is reduced to 
below 32ºC, the PIPAAm layer becomes hydrophilic, binds water 
and swells, resulting in the release of adherent cells from the 
culture surface. In this study, we demonstrated that harvesting and 
passaging human iPS cells are easier by using temperature-respon-
sive culture dishes, rather than by a conventional manual dissec-
tion method. Additionally, the iPS cells cultured on temperature-
responsive culture dishes maintained their undifferentiated state 
and pluripotent ability as well as the enzymatic method. After over 
2 months of culture on the temperature-responsive culture dishes, 
the expression levels of pluripotency markers such as Oct-4, Nanog, 
Tra-1-60 and SSEA4 are maintained. The results of embryoid body 
forming assay also reveal that the cells can effectively differenti-
ate into different cells of three germ layers in vitro and in vivo. In 
conclusion, the cultivation of iPS cells on temperature-responsive 
culture dishes was suitable for the maintenance of undifferentiated 
state and pluripotency.

Poster Board Number: F-3212

GENOME-WIDE GENE EXPRESSION AND DNA 
METHYLATION ANALYSES OF PARENTAL 
IMPRINTING IN HUMAN PARTHENOGENETIC IPS 
CELLS
Stelzer, Yonatan1, Bock, Christoph2, Yanuka, Ofra1, Meissner, 
Alexander2, Benvenisty, Nissim1

1Genetics, The Hebrew University, Jerusalem, Israel, 2Stem Cell and Regenerative 
Biology, Harvard University and The Broad Institute, Cambridge, MA, USA

Parental imprinting is a phenomenon affecting human develop-
ment and disease. In order to analyze the role of parental imprint-
ing in human embryogenesis, we generated parthenogenetic 
human induced pluripotent stem cells (PgHiPSCs), by reprogram-
ming of parthenogenetic ovarian teratomas. PgHiPSCs show typical 
characteristics of pluripotent cells and have a homozygote diploid 
karyotype. Global gene expression analysis, using gene expression 
arrays, of the parthenogenetic cell lines correctly identified most of 
the known paternally expressed genes. We could demonstrate that 
a variant of the U5 RNA component of the spliceosome, which is 
highly enriched in pluripotent stem cells (PSCs), is a novel imprint-
ed gene, as it is down regulated in the parthenogenetic cells, and 
expressed in a monoallelic fashion in the wild type cells. Our analy-
sis also uncovered multiple miRNAs as novel imprinted clustered 
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transcripts, and studied their putative targets. In order to study 
the consequences of parthenogenesis on human development, 
we differentiated the PgHiPSCs in vitro and in vivo, demonstrat-
ing marked effects on the differentiation of the extra-embryonic 
trophectoderm, and of the embryonic liver and muscle tissues. 
DNA methylation is considered the hallmark mechanism regulating 
parental imprinting. To unravel the epigenetic mark of PgHiPSCs, 
we analyzed the global DNA methylation status of these cells. We 
have thus performed genome-wide reduced representation bisul-
phite sequencing (RRBS) on PgHiPSCs and their parental partheno-
genetic teratomas, and compared the DNA methylation patterns to 
a large panel of normal human embryonic stem cells and iPSCs. The 
analysis correctly identified most of the known imprinted differ-
entially methylated regions (DMRs). Strikingly, our study identified 
dozens of novel DMRs in both intergenic and intragenic regions. 
In order to link DNA methylation to gene expression, we have 
performed RNA high-throughput sequencing in both normal and 
parthenogenetic HiPSCs. This analysis can potentially classify genes 
associated with novel DMRs into three classes: A. Genes differen-
tially expressed between PgHiPSCs and normal PSCs, suggesting 
they are novel imprinted genes; B. Genes that are not differentially 
expressed between PgHiPSCs and normal PSCs; C. Genes that are 
not expressed in PSCs. These results suggest that several of the 
novel DMRs may be associated with cell-type specific imprinted 
genes or potentially regulate other processes besides gene expres-
sion. In the present study we have utilized the iPSC technology to 
conduct a highly comprehensive analysis of parental imprinting in 
human embryogenesis. We have thus globally mapped paternally 
expressed genes, identified multiple novel imprinted non-coding 
transcripts, correlated the alteration in gene expression with the 
perturbation in differentiation capacity, and suggested a complex 
inter-relationship between imprinted DMRs and gene expression.  * 
The first part of this study was recently published in Nature Struc-
tural & Molecular Biology

Poster Board Number: F-3213

AUTOMATED DETECTION AND OBSERVATION 
OF BEATING CARDIOMYOCYTES DERIVED FROM 
HUMAN IPS CELLS
Nakagawa, Kei1, Mimura, Masafumi1, Kii, Hiroaki2, Ishikawa, 
Momotaro2, Nakada, Chieko2, Uozumi, Takayuki2, Yoshida, 
Shunsuke3, Asai, Yasuyuki3, Kiyota, Yasujiro2

1Core technology center, NIKON CORPORATION, Kanagawa, Japan, 
2Instruments Company, NIKON CORPORATION, Kanagawa, Japan, 3ReproCELL, 
Inc., Kanagawa, Japan

Cardiomyocytes differentiated from hES/iPS cells are promising 
experimental materials for basic research of heart diseases and 
for drug discovery screening. For functional cardiomyocytes, one 
indication of differentiation is the beating of a cell or cell clump. 
However, conventional beat detection methods require the opera-
tor to manually scan the culture vessel under a microscope while 
visually inspecting for beating cardiomyocytes, which is both 
laborious and inconsistent. In many cases, the cells must also be 
taken out of the culturing environment for observation / inspec-
tion, potentially increasing the risks of contamination and temporal 
weakening of beating. Such issues cannot be overlooked in the 
mass production of cardiomyocytes and in applications that require 
consistent quality and quantitative evaluations. For this reason, 
we developed an algorithm for automatically detecting beating 
cardiomyocytes under a culturing environment. Human iPS cells 
were induced to differentiate into cardiomyocytes while cultured in 
flat-bottom plates, and observed inside Nikon’s BioStation CT. For 
beat detection, phase-contrast images of the entire culture vessel 

were captured at 15 fps for a period of 4 seconds. We developed 
the algorithm to detect the beating of the differentiated cardiomy-
ocytes based on the optical flow method.The developed algorithm 
detected more than 80 % of beating colonies. On the other hand, 
the degree of detection by skilled operators greatly varied among 
individuals, ranging from 55 ~ 91%, indicating the difficulty of qual-
ity control by manual detection. The threshold of the algorithm for 
beat detection can be adjusted, which allows the detection criteria 
to be set according to the purpose.The algorithm significantly 
reduced the effort and time to find beating cardiomyocytes used 
by the operators while eliminating inconsistency due to human 
operations, thereby contributing to quality management. It is ex-
pected that non-invasive automated detection using the algorithm 
will become an essential tool in drug discovery and regenerative 
medicine involving hES/iPS cells.

Poster Board Number: F-3214

ANALYSIS OF MICRORNA PROFILES IN HUMAN 
EMBRYONIC STEM CELLS AND INDUCED 
PLURIPOTENT STEM CELLS
Sugawara, Tohru1, Akutsu, Hidenori1, Matoba, Ryo2, Toyoda, 
Masashi3, Umezawa, Akihiro1

1Department of Reproductive Biology, National Research Institute for Child 
Health and Development, Tokyo, Japan, 2DNA Chip Research Inc., Yokohama, 
Japan, 3Research Team for Geriatric Medicine, Tokyo Metropolitan Institute of 
Gerontology, Tokyo, Japan

MicroRNAs (miRNAs) are noncoding RNAs of approximately 22 
nucleotides in length that negatively regulate the post-transcrip-
tional expression by translational repression and/or destabilization 
of protein-coding messenger RNAs (mRNAs). Recent advances in 
small RNA research have implicated the importance of miRNAs for 
self-renewal and differentiation in human embryonic stem (hES) 
cells and human induced pluripotent stem (hiPS) cells. For example, 
the knockout mouse ES cell lines that disrupted Dicer-1 or DGCR8, 
which are essential for biogenesis of miRNA, displayed the decrease 
in proliferation of ES cells or severe defects in differentiation both 
in vitro and in vivo. However, the genes that were regulated by the 
ES and iPS specific miRNAs are largely unknown. Here we report 
the differences in miRNA and mRNA expression profiles among 
three undifferentiated hES cell lines, eight undifferentiated hiPS cell 
lines derived from human amniotic cells, fetal lung fibroblasts and 
placental artery endothelium and their parental cells to understand 
the roles of miRNAs in maintenance of hES or hiPS cell properties. 
First, we examined the expression profiles of over 700 miRNAs us-
ing both microarray and qPCR analysis to identify the signatures of 
miRNAs that were up-regulated in hES and hiPS cells. These large 
scale miRNA expression profiles of hES cells, hiPS cells, and their pa-
rental cells indicated that hiPS cells were clustered closely with hES 
cells but separately from their original cells. We found five miRNAs 
(miR-302a, miR-302b, miR-302c, miR-302d, and miR-367) that were 
highly expressed in hES cells and were remarkably up-regulated in 
iPS cells compared to their parental cells. These miRNAs are con-
served cluster and located within an about 700 bp region on chro-
mosome 4 in the antisense intron of the protein-coding gene. Next, 
we examined the global gene expression profiles of these cell lines 
using microarray. Comparative profiles of miRNAs and mRNAs from 
the same samples may reveal the role of miRNAs in iPS cells. We 
found that several cell cycle regulators, such as CCND1, CDKN1A, 
CDKN2A and CDKN2C, were remarkably down regulated in iPS cells 
compared to their parental cells, suggesting that miRNA have an 
important role in proper cell proliferation in hiPS cells. Here, the 
important roles of miRNAs in regulating the genes for self-renewal 
and differentiation will be discussed.
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GENETICALLY MATCHED HUMAN IPS CELLS 
REVEALED THAT THE PROPENSITY FOR IPS CELLS 
TO DIFFERENTIATE INTO CARTILAGE LINEAGE 
CELLS DIFFERS WITH CLONES, BUT NOT CELL TYPE 
OF ORIGIN
Nasu, Akira1, Kato, Tomohisa1, Yamamoto, Takuya2, Ikeya, Makoto2, 
Toguchida, Junya1

1Inst for Frontier Med Sciences Kyoto Univ, Kyoto, Japan, 2Center for iPS Cell 
Research and Application, Kyoto University, Kyoto, Japan

Background: For regenerative therapy using induced pluripotent 
stem cell (iPSC) technology, cell type of origin to be reprogrammed 
should be properly chosen based on accessibility and reprogram-
ming efficiency. Some reports pointed out that iPSCs exhibited 
a preference for differentiation into their original cell lineages, 
though this was argued against in other reports. Therefore, still 
there has been no conclusion about which type of cell is most 
appropriate as a source for iPSCs. Methodology/Principal Findings: 
Genetically matched human iPSCs from different origins were gen-
erated using bone marrow stromal cells (BMSCs) and dermal fibro-
blasts (DFs) of the same donor, and the global gene expression pro-
file and differentiation into the chondrogenic lineage of each clone 
were analyzed. Genes expressed differentially in BMSCs and DFs 
were equally silenced in our bona fide iPSCs. After cell-autonomous 
and induced differentiation, each iPSC clone exhibited various dif-
ferentiation properties, which did not correlate with cell-of-origin. 
Conclusions/Significance: The reprogramming process may remove 
the difference between DFs and BMSCs at least for chondrogenic 
differentiation property. Qualified and genetically matched human 
iPSC clone sets established in this study are valuable resources for 
further basic study of clonal differences.

Poster Board Number: F-3216

DISTINCT MECHANISMS UNDERLYING 
MULTIPLE ENHANCERS OF HUMAN CELLULAR 
REPROGRAMMING
Tanabe, Koji, Okada, Aki, Narita, Megumi, Ichisaka, Tomoko, 
Takahashi, Kazutoshi, Yamanaka, Shinya
Ctr for IPS Cell Res & Application (CiRA) Kyoto Univ, Kyoto, Japan

A minimal set of reprogramming factors consisting of OCT3/4, 
SOX2, KLF4 and c-MYC is sufficient to generate induced Pluripotent 
Stem (iPS) cells from somatic cells, but at very low efficiency. Efforts 
to increase efficiency have identified several factors that enhance 
the process of reprogramming. However, the modes of action for 
each factor in reprogramming and relationship between them 
remains unclear. Here, we directly compared the reprogramming 
enhancers NANOG, LIN28, Cyclin D1 and short hairpin RNA-mediat-
ed suppression of p53 (p53 shRNA) during human cellular repro-
gramming.Cyclin D1 and p53 shRNA increased the proliferation 
of both non-reprogrammed and reprogrammed cells in human 
fibroblast cultures. On the other hand, LIN28 specifically enhanced 
the proliferation of only reprogrammed cells. Noteworthy, LIN28 
increased the proportion of reprogrammed cells even in absence of 
cell proliferation, which was not the case for cell cycle regulators. In-
deed, in proliferating fibroblasts, LIN28 accelerated the progression 
of reprogramming and promoted proliferation of reprogrammed 
cells with an advanced time course compared with cell cycle regu-
lators. Interestingly, the early reprogramming activity of LIN28 was 
accompanied by enhanced downregulation of fibroblast-expressed 
genes. In contrast to the other factors, NANOG exhibited no posi-

tive effects on reprogramming of human cells as an enhancer in 
combination with with OSKM. Therefore, we conclude that these 
reprogramming enhancers act on apparently distinct targets dur-
ing human cellular reprogramming.

Poster Board Number: F-3217

GENERATION OF EXOGENOUS GENE-FREE 
HUMAN INDUCED PLURIPOTENT STEM CELLS 
FROM PERIPHERAL BLOOD MONOCYTES USING 
A DEFECTIVE AND PERSISTENT SENDAI VIRUS 
VECTOR INSTALLED SIMULTANEOUSLY WITH 
OCT4, SOX2, KLF4, AND C-MYC
Ohtaka, Manami1, Nishimura, Ken2, Takayasu, Satoko1, Sano, 
Masayuki1, Onuma, Yasuko1, Nakajima, Yoshiro1, Ito, Yuzuru1, 
Ikehara, Yuzuru3, Takayama, Naoya4, Eto, Koji4, Asashima, Makoto1, 
Nakauchi, Hiromitsu4, Nakanishi, Mahito1

1Research Center for Stem Cell Engineering, National Institute of Advanced 
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of Gene Regulation, Faculty of Medicine, University of Tsukuba, Tsukuba, 
Ibaraki, Japan, 3Research Center for Medical Glycoscience, National Institute of 
Advanced Industrial Science and Technology (AIST), Tsukuba, Ibaraki, Japan, 
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Purpose: Human induced pluripotent stem (iPS) cells have been 
generated from a variety of tissue cells via reprogramming by 
ectopic expression of defined factors. Potentially, a monocyte 
prepared from peripheral blood is an ideal source for generating 
human iPS cells for the following reasons. First, the monocytes 
can be isolated aseptically from human peripheral blood with-
out invasive treatment. Second, unlike T and B lymphocytes, the 
monocytes retain the complete human genome without rearrange-
ment of the T cell receptor subunits loci or the IgH locus, ensur-
ing the generation of safer human iPS cells. However, monocytes 
have not been considered a practical source for reprogramming 
because they cannot proliferate under in vitro culture conditions 
and active cell proliferation is considered critical for reprogram-
ming. Extremely low transduction capacity also hampers the use 
of the monocytes for reprogramming. We recently developed a 
novel RNA virus vector (replication-defective and persistent Sendai 
virus vector; SeVdp) capable of stable gene expression for more 
than six months without chromosomal integration. We found that 
SeVdp-iPS harboring Oct4, Sox2, Klf4 and c-Myc cDNAs together 
on a single vector can generate exogenous gene-free iPS cells ef-
ficiently (reprogramming efficiency ~1%) from primary fibroblasts 
(Nishimura, et al., J. Biol. Chem., 286, 4760). In the present study, we 
report that SeVdp-iPS could reprogram human peripheral blood 
monocytes to become iPS cells. Results: CD14-positive monocytes 
were isolated from human peripheral blood mononuclear cells with 
anti-human CD14-magnetic beads. The monocytes were infected 
with SeVdp-iPS at room temperature for 2 hours (MOI = 3) and were 
seeded onto feeder cells. On the fifth day after infection, discernible 
colonies emerged (reprogramming efficiency ~0.5%). Subsequent 
treatment of the cells with siRNA against SeV L gene eliminated the 
SeVdp-iPS genome by interfering with transcription/replication of 
the vector. Finally, human monocyte-derived exogenous gene-free 
iPS (M-iPS) cells were established within 30 days after infection. 
Gene rearrangement analysis of nine M-iPS cell clones revealed 
that their genome showed no rearrangement of the T cell receptor 
subunits loci or the IgH locus, indicating that the M-iPS cells were 
not derived from lymphocytes. M-iPS cells differentiated into a tera-
toma with all three germ layers, whereas these cells preferentially 
redifferentiated into blood cell lineages on stromal cells in vitro. Our 
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findings suggest that reprogramming monocytes with SeVdp-iPS is 
an attractive strategy for generating exogenous gene-free human 
iPS cells with a complete genome. These properties may be useful 
for fundamental research and in future clinical work.

Poster Board Number: F-3218

ESTABLISHMENT OF A HIPSC LIBRARY OF THE 
BRAZILIAN POPULATION: A TOOL FOR In vItro 
CLINICAL TRIALS
Vergani, Naja1, Pereira, Alexandre C.2, Bensenor, Isabela M.3, Lotufo, 
Paulo3, Pereira, Lygia V.1
1National Laboratory for Embryonic Stem Cell Research (LaNCE), University of 
São Paulo, São Paulo, Brazil, 2Laboratory of Genetics and Molecular Cardiology, 
Heart Institute, Medical School, University of São Paulo, São Paulo, Brazil, 
3University Hospital, University of São Paulo, São Paulo, Brazil

In addition to their potential use in regenerative medicine, pluripo-
tent stem cells are an invaluable experimental in vitro system for 
disease modeling, for the screening of new drugs, and for testing 
drugs´ efficacy and toxicity. Currently, new drugs are licensed on 
the basis of efficacy in only 30% of the subjects tested. Moreover, 
these drugs are tested in general populations in Europe and North 
America, and are sold in developing countries without the knowl-
edge of how effective or safe they are for these populations. On the 
other hand, the need to test drug response in different populations 
represents an economic and strategic challenge to the pharmaceu-
tical industry, and therefore the need to develop in vitro systems 
where to perform such studies. The establishment of a cellular 
library that represents the genetic diversity of a specific population 
could be an alternative way of testing drugs for this population 
before clinical trials. In particular, induced pluripotent stem cells 
(iPSCs) are a powerful type of cells for these studies, since one can 
derive multiple differentiated cell types from them. The Brazilian 
population is one of the most heterogeneous worldwide, a result of 
its history of colonization and five centuries of interethnic crosses 
among Europeans (mostly Portuguese), Africans and Amerindi-
ans. Therefore, our objective is to develop a library of hiPSC that 
represents the genetic heterogeneity of the Brazilian population to 
be used for in vitro studies of drug response and toxicity. Peripheral 
blood will be collected from 2,000 randomly chosen individuals 
from the collection of 15,105 civil servants enrolled in The Brazilian 
Longitudinal Study of Adult Health (ELSA - Brasil, www.elsa.org.
br), a multicenter cohort project to investigate incidence and risk 
factors to chronic pathologies like diabetes and cardiovascular dis-
eases in the Brazilian population. For each participant, a database 
of exams was established, including clinical and anthropometric 
examinations, a 12-lead resting electrocardiogram, measurement 
of carotid intima-media thickness, analysis of heart rate variability, 
echocardiography, measurement of pulse wave velocity, hepatic 
ultrasonography, retinal fundus photography, an oral glucose 
tolerance test, and overnight urine collection. Reprograming of 
erythroblasts will be performed according to Chou et al. (Cell Res., 
21(3):518-29, 2011). Genetic ancestry of each participant will be 
determined by SNP analysis, and polymorphisms related to drug 
metabolism will be genotyped with the DMET ARRAY SYSTEM 
(Affymetrix). Initially, 400 individuals will be selected for reprogram-
ming according to their genotypes. Three independent hiPSC 
lines for each participant will be established. Within four years we 
expect to have a set of genetically diverse hiPSCs from the Brazilian 
population to be used for in vitro clinical trials of new drugs in this 
population. In addition, since each cell line will be connected to 
a database of clinical parameters, this library may also enable the 
identification of cellular phenotypes related to particular clinical 

manifestations. Funding by BNDES, FINEP, MCT/CNPq and MS/
DECIT.
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EVALUATION OF HUMAN IPS CELLS BY NEURAL 
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Neural stem/progenitor cells (NS/PCs), derived from human embry-
onic stem (hES) cells and human induced pluripotent stem (hiPS) 
cells, have been expected to be applied for regenerative medicine, 
and for in vitro modeling for the research on neural development 
and pathophysiological analysis of neurological disorders. However, 
each hiPS cell line, even those derived from identical somatic cells, 
has distinct pluripotent property and differentiation propensity. 
Therefore, we have to evaluate each hiPS cell line to obtain safe NS/
PCs with normal physiological properties to avoid tumorigenesis 
and inappropriate pathophysiological analysis due to abnormal 
differentiation. In this study, we prepared NS/PCs from hES cells 
and hiPS cells as neurospheres, and examined their differentiation 
potentials, functional properties, and gene expression profiles in 
vitro. We also examined the proportion of residual undifferentiated 
cells in derived NS/PCs, and the expression of retroviral transgenes, 
which had been used for the establishment of hiPS cells, during 
the neural differentiation, to estimate their tumorigenic potentials. 
Finally, we injected hES, hiPS cell-derived NS/PCs into brains and 
testes of NOD/SCID mice to evaluate their differentiation properties 
and tumorigenicities in vivo. Through these analyses, we found that 
one of the hiPS cell lines we used could not differentiate to form 
neurospheres efficiently, and that NS/PCs derived from some of 
the hiPS cell lines formed tumors after transplantation, but without 
teratoma formation. Focusing on these distinct properties of hiPS 
cell lines, we further analyzed the underlying differences among 
hiPS cell lines, and evaluated the quality of hiPS cell lines. In the 
present study, we could obtain relatively safe and normal hiPS cells 
for the application for varieties of researches. However, we had to 
perform above mentioned multiple, complex, and time-consuming 
experiments. In the near future, we need to develop much easier 
and faster screening system to evaluate the qualities of hiPS cells.

Poster Board Number: F-3220

DIFFERENTIAL MESODERM PROPENSITIES OF 
FEEDER-FREE DERIVED HUMAN IPSC . 
Vijayaragavan, Kausalia
Stem Cells and Neurodegeneration, Inbiomed Foundation, San Sebastián - 
Donostia, Spain

Somatic cells reprogramming was achieved by transducing human 
foreskin fibroblasts with the previously described canonical human 
pluripotent transcription factor Oct4, Sox2, Nanog and Lin281. Thir-
teen iPS cells clones were derived and two clones were selected for 
further characterisation, hiPS-drg9 and hiPS-drg13. The two clones 
hiPS-drg9 and hiPS-drg13 exhibited typical human ES like colony 
morphology at early passage (p1) and improved with successive 
passages. The human iPS clones were maintained under feeder free 
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matrigel conditions and were sustained with MEF-CM supple-
mented with bFGF and IGF-II. Further characterisation show that 
these lines show good self-renewability in culture (p30 currently), 
and express all the surrogate embryonic stemness markers. Like 
the human ES cells line ES-4, hiPS-drg9 and hiPS-drg13 presented 
pluripotent markers like Oct4, SSEA3 and 4, Tra1-60, Tra1-81 and 
IGF1R. In general both clones show good self-renewability, pre-
sented normal genome (karyotype and CGH analysis) and formed 
teratoma with the three germ layers. Importantly, the two clones 
exhibit similar IGF1 receptor undifferentiated colony-initiation 
potential as described previously with many human ES cell lines2, 
showing the importance of the IGF1R/IGF-II signalling axis even in 
the induced pluripotent stem cells system, which has never been 
described before. Interestingly the two lines exhibit differences 
in the potential to in vitro develop into the cardiac and blood cell 
fates. The hiPS-drg9 clone has better propensity to blood develop-
ment while hiPS-drg13 gives rise better to the cardiac cell fate. 
Hematopoietic differentiation potential was determined by the 
ability of EBs exposed to blood inducing factors to give rise to the 
bipotential hemogenic endothelial precursor (CD31posCD45neg), 
the hematopoietic progenitors (CD34posCD45pos) and the com-
mitted blood cells population (CD45pos). Cardiac development was 
determined by the ability of the hiPS-drg9 and hiPS-drg13 EBs to 
give rise to the cardiogenic KDRlow/c-Kitneg fraction (I) levels (data 
not shown) and for selected cardiac differentiation markers, Gata4, 
Troponin I and Nkx2.5 by flow cytometry.

Poster Board Number: F-3221

DIFFERENTIATION OF HUMAN INDUCED 
PLURIPOTENT STEM CELLS BY CELL PATTERNING .
Okazaki, Takuya
Dai Nippon Printing Co., Ltd., Kashiwa-shi,Chiba-ken,Japan, Japan

Cultivation of human induced pluripotent stem cells is carried out 
on feeder cells or cell adhesive proteins. When guiding differentia-
tion, embryoid bodies are made in culture solution containing 
differentiation-inducing factors and maintained for a fixed period 
with adhesive cultivation. It has been reported by researchers in the 
regeneration medicine field of an eye in recent years that stem cells 
not only differentiate into the cell of the purpose part, but become 
the structure of an organization itself. In that case, the three-
dimensional cell culture like the target structure is performed. In 
other ways, there is also a report that the directivity in early stages 
of differentiation is controlled by the cell adhesion domain in the 
two-dimensional plane. But, those methods have problems cells 
are added various differentiation-inducing factors at different times 
and take three or four months to differentiate into other cells. In 
order to solve such problems , development of cell culture materi-
als has attracted attention and the effect which various cultivation 
environments gave to human induced pluripotent stem cells has 
been reported. In our research, the effect of patterned cell culture 
was proved by the following methods. At first, cover glass was coat-
ed with poly ethylene glycol, and its surface became non adhesive. 
Next, cell adhesive region and non adhesive region were produced 
by lithographic exposure. In short, UV radiation decomposed poly 
ethylene glycol and substrate became cell adhesive. Proteins ab-
sorbed on cell adhesive region, not on non adhesive region. by XPS 
and immunostaining. Human induced pluripotent stem cells and 
human embryonic stem cells adhered and maintained stemness. 
Moreover, after human induced pluripotent stem cells had been in-
cubated on various diameter circle patterned substrate for 3weeks, 
RNA was extracted from each patterned cells, and quantitative PCR 
revealed that some genes expression changes.
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PROTEOMIC ANALYSIS-BASED IDENTIFICATION 
OF PROTEINS RELATED TO DIFFERENTIATION OF 
HUMAN IPS CELLS INTO CARTILAGE CELLS
Watanabe, Makoto1, Nasu, Akira2, Kato, Tomohisa2, Ikeya, Makoto2, 
Toguchida, Junya2, Sato, Taka-Aki1

1Life Science Research Center, Technology Research Laboratory, Shimadzu 
Corporation, Kyoto, Japan, 2Department of Cell Growth and Differentiation, 
Center for iPS Cell Research and Application, Kyoto University, Kyoto, Japan

Induced pluripotent stem cells (iPSCs) are expected to contribute 
greatly to regenerative medicine and disease treatment. Each of the 
established iPSC exhibits different properties, such as differentia-
tion and proliferation capacities. It is unclear how the properties of 
iPSCs are regulated, and there are no markers for discriminating the 
properties of each iPSC. Therefore, it is important to understand the 
regulatory mechanism and identify biomarkers for the properties of 
iPSCs. In this study, we examined the protein expression patterns of 
human iPSC clones that exhibited various differentiation properties 
for chodrocyte-lineage. Proteins extracted from cultured human 
iPSCs (approximately 1 × 106) were subjected to proteome analysis 
using two-dimensional electrophoresis. Protein spots with altered 
expression levels (>2-fold) were subjected to peptide mass finger-
printing or MS/MS analyses with tandem mass spectrometry for 
protein identification. The proteins with altered expression levels 
were classified into categories based on their subcellular localiza-
tion and function. Several proteins identified in this study were 
localized to the extracellular or plasma membrane. In particular, 
extracellular proteins have the best chance of being secreted into 
the medium culture, suggesting that these proteins may be excel-
lent candidates for non-invasive markers indicating differentiation 
property, although further study is required.
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EFFICIENT DERIVATION, MAINTENANCE AND 
CHARACTERIZATION OF HUMAN INDUCED 
PLURIPOTENT STEM CELLS (HIPSCS) AT THE 
CEDARS-SINAI IPSC CORE FACILITY
Ornelas, Loren A ., Sahabian, Anais, Svendsen, Soshana, Svendsen, 
Clive, Sareen, Dhruv
Regenerative Medicine Institute, Cedars Sinai Medical Center, Los Angeles, CA, 
USA

Introduction: The Cedars-Sinai Regenerative Medicine Institute 
iPSC Core Facility provides pluripotent stem cells (PSCs) for research 
purposes. Each patient iPSC line derived from skin fibroblasts is ex-
panded, banked and rigorously characterized by the Core prior to 
distribution under both feeder and feeder-free conditions for a fee. 
The core also specializes in generation of patient iPSC lines from 
other somatic cells, such as corneal limbal, gut, blood, and adipose 
cells. The distributed iPSC lines are accompanied with a Certificate 
of Analysis (COA) confirming pluripotency, lack of integration and 
normal karyotype, as well as assessment of differentiation potential 
to three germ layers using embryoid body and teratoma formation 
and gene expression assays. Methods: Patient iPS cell lines were 
generated using Amaxa (Lonza) and Neon (Invitrogen) transfec-
tion systems. Reprogramming was performed under 5% O2 by 
transfecting parent cells with non-integrating oriP/EBNA1 plasmids 
that rely on episomal expression of six factors: OCT3/4, SOX2, 
KLF4, L-MYC, LIN28, and p53 shRNA. Cultures were then plated 
on Matrigel and fed mouse embryonic fibroblast conditioned 
media supplemented with small molecules, PD0325901, A-83-01, 
CHIR99021, and Sodium Butyrate until day 20, after which they 
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were switched to mTeSR1 media. Colonies resembling PSC mor-
phology were picked and plated on Matrigel. Clonal expansion of 
five to fifteen colonies was performed. Three clones were selected 
for G-Band karyotyping and further characterization. This proto-
col has been adapted for generation of iPS cells in a 96-well plate 
format. Cryopreservation media were compared to assess optimal 
freeze-thaw of feeder-free iPSCs. Briefly, iPSCs were incubated with 
ROCK inhibitor for 1-hour and subsequently cryopreserved in either 
CryoStor-CS10 (Biolife Solutions) or a cocktail consisting of 30% FBS 
and 10% DMSO in mTeSR1. Cells were frozen at -80ºC for 24-hours 
in slow cooling (1ºC/min) containers and transferred to liquid 
nitrogen in cryovials, which were later thawed and re-plated on 
Matrigel in mTeSR1. Manual and enzymatic passaging techniques 
were compared between StemPro EZ-Passaging tool, Dispase and 
Versene (all Life Technologies). Results: The Core has derived 18 
non-integrating iPSC lines from control subjects as well as patients 
with Spinal Muscular Atrophy, Huntington’s disease, Amyotrophic 
Lateral Sclerosis, MCT8 deficiency, and Neurofibromatosis 1. Amaxa 
system was able to generate iPSC lines with 2 to 3-fold higher ef-
ficiency than Neon system. Chromosomal aberrations were identi-
fied in 3/18 (16%) iPSC lines. After cryopreservation, post-thaw iPSC 
recovery rates showed that CS10 had >50% recovery, while cells 
frozen in mTeSR1/FBS/DMSO were not viable. Post-passage, the EZ 
Passaging tool and Versene techniques resulted in cultures with 
<5% differentiation while Dispase resulted in significant cell differ-
entiation. Conclusion: The Cedars-Sinai iPSC Core Facility facilitates 
PSC research by providing comprehensive support to the global 
scientific community for creating relevant human disease models 
by generating and characterizing non-integrating iPSC lines. We 
have improved and optimized iPSC generation, passaging and 
cryopreservation protocols. We have derived excellent quality non-
integrating iPSC lines while maintaining a low rate of chromosomal 
abnormality. Work is now underway to transform our protocols into 
high-throughput iPSC generation platform.
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EFFICIENT INDUCTION OF HUMAN T LYMPHOCYTE 
CELL DERIVED IPSCS USING TEMPERATURE 
SENSITIVE SENDAI VIRUS VECTORS
Yamada, Daisuke1, Ikawa, Tomokatsu1, Endo, Takaho2, Fusaki, 
Noemi3, Ohara, Osamu1, Kawamoto, Hiroshi1, Koseki, Haruhiko1

1RCAI (Research Center for Allergy and Immunology), RIKEN, Yokohama, Japan, 
2BASE (Bioinformatics and systems engineering division), RIKEN, Yokohama, 
Japan, 3DNAVEC Corporation, Tsukuba, Japan

Induced pluripotent stem cells (iPSCs) can be generated from 
somatic cells by exogenous expression of defined transcription fac-
tors. Genome integration-free reprogramming using RNA viruses, 
protein or plasmid vectors for iPSCs induction has recently been 
reported (Ban et al., 2011; Cho, 2010; Fusaki et al., 2009; Jincho, 
2010; Kim, 2009; Okita, 2008; Stadtfeld et al., 2008; Yu, 2009; Zhou, 
2009). In particular, Sendai virus (SeV) vectors have been shown 
to efficiently reprogram fibroblasts and T lymphocytes (Fusaki et 
al., 2009; Nishimura et al., 2011; Seki et al., 2010) and thus have 
been suggested as strong candidates for future standard repro-
gramming vectors for circulating blood cells. However, although 
SeV is not supposed to become integrated into the host genome, 
viral particles could persist in iPSCs after induction and modify 
their functions. Such persistent expression of the four exogenous 
factors (human c-Myc, Oct3/4, Sox2, Klf4; MOSK) may affect dif-
ferentiation capacity, tumorigenicity and homogeneity of iPSCs. 
Because of this problem, it is likely that SeV-mediated iPSCs are not 
fully pluripotent. In this study, we used an improved version of a 
temperature sensitive (TS) SeV vector to generate iPSCs in which 

the SeV could be efficiently depleted by a simple temperature shift. 
Pluripotency of the resulting iPSCs was validated by generating 
germ line chimeric mice. And we then showed human T cells were 
reprogrammed to iPSCs (T-iPSCs), which is also virus-free in the 
host genome, using TS SeV vector. Furthermore, we showed that 
efficient induction of human T-iPSC using SV40 combined with 
defined factors (SV40+MOSK) compared to using defined factors 
(MOSK). Finally, we induced T-iPSCs from several types of human T 
cells such as CD4+ or CD8+. These results suggested that the TS SeV 
was qualified as a future standard vehicle to reprogram human cells 
for clinical purposes.
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HUMAN INDUCED PLURIPOTENT STEM CELL 
LINES SHOWED SIGNIFICANT DIFFERENCES IN 
DIFFERENTIATION PROPENSITY FOR LINEAGE 
DERIVATIVES
Rassouli, Hassan1, Khalaj, Mona1, Nemati, Shiva2, Ghazizadeh, 
Zaniar2, Fattahi, Faranak1, Salekdeh, Ghasem Hosseini1, Baharvand, 
Hossein2

1Department of Molecular Systems Biology, Cell Science Research Center, Royan 
Institute for Stem Cell Biology and Technology, ACECR, Tehran, Iran, Islamic 
Republic of, 2Department of Stem Cells and Developmental Biology, Cell Science 
Research Center, Royan Institute for Stem Cell Biology and Technology, ACECR, 
Tehran, Iran, Islamic Republic of

The generation of induced pluripotent stem cells (iPSCs) from 
somatic cells provides an invaluable resource for drug or toxicology 
screening, medical research, and patient-specific cell therapy. In this 
study, we compared the expression of 25 lineage specific markers 
in nine human induced Pluripotent Stem cell (hiPSC). Based on the 
comparative levels of the markers of each lineage, we aimed to hy-
pothesize which of the hiPSC line have a higher intrinsic propensity 
to differentiate toward specific cell type. The hiPSC lines were de-
rived from three individuals by retroviral transduction of Yamanaka 
factors. The hiPSCs were induced for differentiation spontaneously 
by embryoid body formation. Lineage-specific expression of lin-
eage specific markers was analyzed by real-time PCR at three time 
points (0, 7 and 14 days after differentiation initiation). There was a 
significant propensity to differentiate into specific lineages among 
different hiPSC lines even with same genetic background. For 
example hiPS T1 (drived from a patient with Tyrosinemia disorder) 
showed the lowest expression of both Mesoderm and Ectoderm 
lineages compared to hiPS T3 (derived from the same patient) and 
hiPS4 (drived from a healthy person) cell lines that had highest 
expression of Ectoderm and Mesoderm lineage markers, respec-
tively. These results may indicate the importance of lineage-specific 
differentiation screening of hiPSCs before using them in biomedi-
cal applications. For exploring correlation of propensity between 
spontaneous and direct differentiation, hiPSC lines with different 
differentiation propensity were differentiated into the neural and 
cardiac induction. The integration of spontaneous and direct dif-
ferentiation results will be discussed.
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AUTOLOGOUS CULTURE OF NEURONAL CELL BY 
THE FEEDER CELLS LAYER AND THE ASTROCYTE-
RELEASE FACTORS DERIVED FROM HUMAN 
INDUCED PLURIPOTENT STEM CELLS
Yamanoha, Banri
Faculty of Engineering, Soka University, Hachioji-shi, Tokyo, Japan

Human induced pluripotent stem (hiPS) cells have pluripotency 
and self-renewal capacity. HiPS cells having this property are useful 
for regenerative medicine and expected to applied to the evalu-
ation system for medical drugs and chemical substances. HiPS 
cell culture is established several methods for differentiation of 
neuronal cells. In those methods, proliferation of hiPS cells is shown 
as formation of the colony on a feeder cell layer of mouse embry-
onic fibroblast (MEF). For those reasons, a quality of fibroblast layer 
is believed to affect the proliferation of iPS cells undifferentiated. 
In order to use in the experiment, MEF is separated from fetal rat. 
This anatomical operation, it has some ethical problems and the 
complexity of the technology. For these reasons, as a method of 
supply of fibroblast cells, the superiority of the MEF can be differ-
entiated from iPS cells will be high. We are to establish a co-culture 
system of iPS cells it has created a MEF cells derived from the cell 
iPS. Frequency of colony formation of undifferentiated iPS cells is 
a guarantee that the good quality of the cells layer derived from 
hiFB. This undifferentiated degree was determined by a real-time 
PCR and a immunocytochemistry. The antibody- positive cells for 
the undifferentiation are shown with antibodies of Oct3/4, Alkaline 
phosphatase and Nanog, respectively. iPS cells to differentiate into 
nerve cells in a delicate culture conditions.This indicates the poten-
tial to differentiate into cells of three germ layers either by culture 
conditions. In addition, iPS cell survival is maintained by forming a 
colony. On the other hand, undifferentiated colonies by a floating 
culture to form a cell mass which differentiate into neural stem cells 
of the ectoderm. The culture medium of a floating culture is con-
taining with FGF-2 and astrocytes conditioned medium (Nakayama 
and Inoue, 2006). The differentiated cells derived from iPS are used 
as a cell source for creating the culture medium.In this report, the 
fibroblasts derived from hiPS cells were used as feeder cell layer. 
Using the autologous cell culture system, we performed a research 
on nerve cell lineage further.
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HUMAN INDUCED PLURIPOTENT STEM CELL-
ENGINEERED TISSUE SHEETS WITH DEFINED 
CARDIOVASCULAR CELL POPULATIONS 
AMELIORATE FUNCTION AFTER MYOCARDIAL 
INFARCTION
Masumoto, Hidetoshi1, Ikeda, Tadashi2, Shimizu, Tatsuya3, Okano, 
Teruo3, Sakata, Ryuzo2, Yamashita, Jun K.1
1Dept of Cell Growth and Differentiation, Center for iPS Cell Research and 
Application (CiRA), Kyoto University, Kyoto, Japan, 2Dept of Cardiovascular 
Surgery, Kyoto University, Kyoto, Japan, 3Institute of Advanced Biomedical 
Engineering and Science, Tokyo Women’s Medical University, Tokyo, Japan

BACKGROUNDS: To realize cardiac regeneration with human in-
duced pluripotent stem cells (hiPSCs), efficient differentiation from 
hiPSCs to defined cardiac cell populations (cardiomyocytes [CMs]/ 
endothelial cells [ECs]/ vascular mural cells [MCs]), and transplan-
tation technique for fair engraftment are required. METHODS & 
RESULTS: Previously, we have reported an efficient cardiomyocyte 
differentiation protocol based on high density monolayer culture 
(PLoS One, 2011), in which cardiac troponin-T (cTnT)-positive 

cardiomyocytes robustly appeared with 50-80% efficiency. In this 
study, we further modified the protocol to induce vascular cells 
(ECs/MCs) together with CMs. Vascular endothelial cell growth 
factor (VEGF) supplementation for induction of ECs resulted in pro-
portional differentiation of cTnT+-CMs (62.7±11.7% of total cells), 
VE-cadherin+-ECs (7.8±4.9%) and PDGFRb+-MCs (18.2±11.0%) 
(FACS analysis) at differentiation day 15 (n=12). Then, these cells 
that induced were harvested and transferred onto temperature-
responsive culture dishes (UpCell dishes; CellSeed, Tokyo, Japan) to 
fabricate cardiac tissue sheets including defined cardiac popu-
lations (CMs/ECs/MCs). After 4 days of culture, we successfully 
collected self-pulsating cardiac tissue sheets consisted of CMs 
(46.9±15.9% of total cells), ECs (4.1±3.7%), and MCs (22.5±15.7%) 
(FACS analysis) (n=12). Multichannel extracellular potential analysis 
revealed that the cardiac tissue sheets hold unidirectional and reg-
ular electrical propagation, with no ectopic foci (MED 64 system). A 
regular calcium transient was observed throughout the sheet along 
with spontaneous beating. Tri-layered hiPSC-derived cardiac sheets 
were transplanted to a myocardial infarction (MI) model of athymic 
rat heart one week after coronary ligation. In transplantation group, 
echocardiogram (4 weeks after transplantation) showed a signifi-
cant improvement of systolic function of left ventricle (fractional 
shortening: 20.9±5.5vs39.4±6.5%, p<0.001, n=11) and a decrease in 
akinetic area (18.1±10.8vs1.4±3.1%, p<0.001, n=11) (pre-treatment 
vs 4weeks after transplantation). Such effects were sustained for 
more than 3 months. CONCLUTIONS: Transplantation of hiPSC-de-
rived cardiac tissue sheets significantly ameliorates cardiac function 
after MI. Thus, we developed a valuable technological basis for 
hiPSC-based cardiac cell therapy.
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EFFICIENT HUMAN IPS CELLS INDUCTION USING 
MAPK INHIBITORS
Yokota, Hidaka, Yoshida, Yoshinori, Ohishi, Akiko, Nishikawa, 
Misato, Takei, Ikue, Yamanaka, Shinya
Center for iPS Cell Research and Application (CiRA), Kyoto University, Kyoto city, 
Japan

Induced pluripotent stem (iPS) cells can be generated from mouse 
and human fibroblasts by the retrovirus-mediated transfection of 
four transcription factors, namely Oct3/4, Sox2,c-Myc, and Klf4. 
iPS cells have large potential on regenerative medicine. However, 
the induction efficiency of iPS cells is very low and the underlying 
mechanisms are largely unknown. More efficient methods for iPS 
cells generation will be desirable. Mitogen-activated protein (MAP) 
kinases are serine/ threonine-specific protein kinases that respond 
to extracellular stimuli (mitogens, osmotic stress, heat shock and 
proinflammatory cytokines) and regulate various cellular activities, 
such as gene expression, mitosis, differentiation, proliferation, and 
cell survival/apoptosis. Here I screen MAP kinases inhibitors and 
generate human iPS cells using inhibitors. One inhibitor has strong 
effect to promote human iPS cells induction. I try to clarify this phe-
nomenon using microarray analysis and suppressing downstream 
gene. Some genes are picked out as a strong candidate gene. Our 
results provide insights for mechanisms of reprogramming and 
tools of efficient human iPS cell generation.
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GENERATION OF GMP GRADE HUMAN INDUCED 
PLURIPOTENT STEM CELLS
Zhou, Hongyan, Zimmer, Matthew, Krumholz, Katie, Weiss, Keren, 
Ritz, Anita, Jagadeesan, Premlatha, Kim, Hesed, Moroziewicz, 
Dorota, Bauer Vensand, Lauren, Dusenberry, Carmen, Kahler, David, 
Chang, Stephen, Noggle, Scott
NYSCF, New York, NY, USA

Induced pluripotent stem cell (iPSC) represents a major source of 
patient-specific cells with the potential to differentiate into all the 
cell types of the human body. Given its significant usefulness in 
basic and clinical research, as well as in clinical applications, the 
demand for human iPSC (hiPSC) keeps on increasing. However, 
the process of developing and characterizing iPSC is complicated, 
and the overall procedures/protocols/reagents for hiPSC genera-
tion vary significantly among different laboratories, leading to 
big concerns about the product safety, quality, effectiveness, and 
consistency. Moreover, in order to generate clinical-grade hiPSC 
with defined quality and safety characteristics that are safe for 
patient, good manufacturing practice (GMP) needs to be applied 
from starting material preparation to product test. Based on GMP 
regulations, all cells must be isolated and cultured under defined 
conditions without xenogeneic reagents. As such, the use of 
standard bovine serum and the other source of tissues, which are 
commonly involved in human iPSC generation, should be prohib-
ited. In addition, the transcription factors used in reprogramming 
would also have to be prepared under GMP conditions. Therefore, 
modifications of current protocols to generate hiPSC are urgently 
needed. To this end, we optimized the conditions, and create sev-
eral patient-specific iPSC lines consistently in a defined condition 
without xenobiotic factors (feeder- and serum-free). In order to 
determine the hiPSC quality, the molecular and physiological prop-
erties of these hiPSC lines were further compared to that of hiPSC 
lines generated under standard condition. This study provides 
inside into the potential of streamlining the quality control process 
that will ultimately accelerate their application in process of stem 
cell therapy.
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AP-1 TRANSCRIPTION FACTOR JDP2 
INDUCES THE REPROGRAMMING OF HUMAN 
MEDULLOBLASTOMA TO GENERATE INDUCED 
PLURIPOTENT STEM CELLS
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Transcription factor Jun dimerization protein (JDP2) plays roles 
in cell cycle regulation, cellular senescence, nuclear reprogram-
ming and oncogenesis through the epigenetic control involved in 
cascades of p19Arf-Mdm2-p53-p21-cyclin/CDK or p16Ink4a-cyclin/
CDK-RB-E2F (1-5). Clinical studies of medulloblastomas indicate 
that JDP2 might be a tumor suppressor gene candidate because 
normal granule cells express significant levels of JDP2, whereas 
cancer cells do not. Thus, we generated three different induced 
pluripotent stem cells (iPSCs) from human medduloblastoma can-
cer cells (DAOY1) using Lenti-virus encoded standard 4 factors (4F; 

Oct4, Klf4, Sox2 and c-Myc), 2 factors (2F; Oct4 and JDP2) and 1 fac-
tor (JDP2). The original DAOY1 expressed three standard stemness 
genes like Oct4, Sox2 and Nanog, but did not show the alkaline 
phosphatase activity. By contrast, iPSCs expressed stemness genes 
and demonstrated the alkaline phosphatase activity. Moreover, 
we found that iPSCs reduced the tumor progression as compared 
with DAOY1 in SCID mice. These results indicate that JDP2 is highly 
possible to function as tumor repressor. We also found the role of 
JDP2 is concerned the signaling of Wnt signals such as the genes 
encoding LEF1 (lymphoid enhancer binding protein), Wisp2 (Wnt 1 
inducible signaling pathway protein 2) and Sfrp2 (secreted frizzled-
related sequence protein 2). The cross talk of Wnt signal and LIF/
JAK-STAT3-Oct4 will be critical in generating iPS cells and the role 
of JDP2 in nuclear reprogramming and function as the tumor sup-
pressor in progression into the medulloblastoma

Poster Board Number: F-3231

IDENTIFICATION OF NOVEL CELL SURFACE 
MARKERS TO ILLUMINATE THE ROUTE TO MOUSE 
IPS CELLS
O’ Malley, James, Kaji, Keisuke
Biology of Reprogramming, MRC Centre for Regenerative Medicine, Edinburgh, 
United Kingdom

The generation of induced Pluripotent Stem Cells (iPSCs) from 
somatic tissues has been expected to revolutionise regenerative 
medicine. However, reprogramming is highly inefficient, thus ham-
pering attempts to accurately investigate the molecular mecha-
nisms of successful reprogramming. Time-course microarray data 
generated using bulk populations illustrates serial changes of gene 
expression during reprogramming, but as this data also includes 
the proportional expansion of early-arising fully reprogrammed 
cells, gene expression changes occurring during pluripotency in-
duction may be masked. Changes in chromatin modifications upon 
induction of reprogramming factors have also been characterized, 
however only a very small number of the analyzed cells can suc-
cessfully reach a pluripotent state, suggesting many of the events 
observed are common to both cells that will become iPSCs and 
those that will fail. Even partially reprogrammed, so-called, pre-iPS 
(piPS) cells give rise to fully reprogrammed cells with a very low fre-
quency and it is not clear if these piPS cells are on the correct route 
to achieve a fully reprogrammed state. Thus there is still a lack of 
knowledge as to how successful reprogramming occurs and what 
route cells take in order to achieve a pluripotent state. To address 
this question, we have identified novel REProgramming cell Surface 
markers (REPS1 and REPS2) whose expression dynamically changes 
during reprogramming using a highly efficient secondary repro-
gramming system. These REPS markers, together with a Nanog-GFP 
reporter, have enabled the monitoring of changes in cellular popu-
lations during reprogramming, and to isolate distinct populations 
that are in different stages of the reprogramming process. Interest-
ingly, some, but not all, cells that become iPSCs start expressing 
Nanog-GFP reporter before gaining iPSC-like REPS expression. Cells 
in different stages displayed different iPSC-forming potencies as 
well as different pluripotent gene expression profiles. These data 
indicates reprogramming progresses in a stepwise manner and 
there may be more than one main route to an iPS cell state. Our 
unique reprogramming system and cell surface markers will allow 
further investigation of the molecular mechanisms of successful 
reprogramming.
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GENERATION OF INTEGRATION-FREE MOUSE AND 
HUMAN IPS CELLS USING HUMAN ARTIFICIAL 
CHROMOSOMES
Ueda, Kana1, Hiratsuka, Masaharu2, Uno, Narumi1, Kurosaki, 
Hajime1, Imaoka, Natsuko1, Uno, Katsuhiro1, Suzuki, Teruhiko3, 
Kazuki, Kanako3, Akakura, Yutaro1, Katoh, Motonobu2, Osaki, 
Mitsuhiko4, Kazuki, Yasuhiro1, Oshimura, Mitsuo1

1Department of Biomedical Science, Institute of Regenerative Medicine and 
Biofunction, Graduate School of Medical Science, Tottori University, Yonago, 
Japan, 2Department of Molecular and Cellular Biology, Tottori University, 
Yonago, Japan, 3Chromosome Engineering Research Center, Tottori University, 
Yonago, Japan, 4Department of Biomedical Sciences, Tottori University, Yonago, 
Japan

Induced pluripotent stem cells (iPSCs) have great potential in 
regenerative medicine. However, in order to achieve clinical ap-
plication, generating virus-free and integration-free iPSCs is crucial. 
During the recent several years, various such methods have been 
reported, but further improvements remain to be required, such 
as quality of individual iPS cells, reprogramming efficiency and ge-
nome integrity. Human artificial chromosomes (HACs) have unique 
characteristics as gene-delivery vectors, including episomal trans-
mission and transfer of multiple, large transgenes. Furthermore, 
inserting all expression constructs into a defined cloning site on 
the HAC vector, which was maintained stably and independently of 
host chromosomes in cells, resulted in relatively homogenous ex-
pression levels of the transgenes in HAC donor and recipient cells. 
Once configuration of an expression cassette in the HAC vector is 
optimized for the generation of iPS cells, the resulting uniformity of 
transgene expression in target cells is an advantage in promoting 
the reprogramming efficiency and reducing the clonal variation in 
the resulting iPS cells. Thus, the HAC-based reprogramming strate-
gies are expected to be more effective in establishing homogenous 
iPS clones than other methods, including DNA transfection and 
viral transduction, which are both unable to regulate the quantity 
of xeno-products in modified cells. Here, we demonstrate that a 
HAC vector containing expression cassettes for four reprogram-
ming factors and a p53-knockdown construct (iHAC2) efficiently 
reprogrammed mouse embryonic fibroblasts (MEFs) to pluripoten-
cy. In addition, iPS clones established by iHAC2 exhibited relatively 
uniform pluripotency, and integration-free iPS cells were obtained 
from these reprogrammed cells. Next, we constructed another 
HAC vector for reprogramming human somatic cells by modifying 
iHAC2 with human P53 knockdown construct in addition to multi 
copies of four reprogramming factors (iHAC-hP53). The iHAC-hP53 
could reprogram human fibroblast (HFL-1), but only partially. 
Therefore, we construct HACs with further reprogramming factors 
to optimize the construction for reprogramming human cells, and 
compare the reprogramming ability among the HAC constructs.

Poster Board Number: F-3233

IMMUNOGENIC POTENTIAL OF MOUSE 
PLURIPOTENT STEM CELLS
Okita, Keisuke, Matsumura, Yasuko, Sato, Yoshiko, Yamanaka, 
Shinya
CiRA, Kyoto Univ, Kyoto, Japan

Reprogramming of somatic cells into pluripotent stem cells has 
been reported by introducing a combination of several transcrip-
tion factors (Oct3/4, Sox2, Klf4, and c-Myc). The induced pluripotent 
stem (iPS) cells from patient’s somatic cells would be useful source 
for drug discovery and cell transplantation therapies. One advan-
tage of iPS cells is the potential usage of autologous and HLA-

matched transplantation. A study raised question about this point. 
Zhao and his colleague showed immunogenicity of mouse iPS cells 
in 2011. However there should be some discussion about the im-
munogenicity of iPS cells, as they used undifferentiated iPS cells for 
transplantation which would never happen in medical transplanta-
tion. We have established several clones of mouse ES and iPS cells 
from C57BL/6 mice, and planning to carry out the transplantation 
after neural differentiation. In this meeting, we would like to discuss 
the progress of the study.

Poster Board Number: F-3234

INDUCED PLURIPOTENT STEM CELLS 
PRESENT THE CYTOPROTECTIVE EFFECT IN 
THIOACETAMIDE-INDUCED ACUTE HEPATIC 
FAILURE MICE
Tsai, Pinghsing, Huo, Teh-Ia, Chiou, Shih-Hwa
Institute of Pharmacology, Taipei, Taiwan

Acute or fulminant hepatic failure (AHF) is a severe liver injury 
accompanied by hepatic encephalopathy which causes multior-
gan failure with a high mortality rate. Liver transplantation is an 
effective treatment for various end-stage liver diseases. However, 
the shortage of donor organs and complications associated with 
rejection hinder the organ transplantation. Inducible pluripotent 
stem (iPS) cell is a kind of novel stem cell population induced from 
adult somatic cells by transduction of defined transcription fac-
tors. The differentiation potentials of iPS cells have been demon-
strated by different laboratories. We investigated whether iPS cells 
transplantation could improve the physiological condition in the 
mouse model of liver injury. Acute/fulminant hepatic failure (AHF) 
was induced by injection of thioacetamide (TAA) into mice. Then, 
iPS cells were injected via tail vein into mice with normal or injured 
livers. Herein we demonstrated an efficient method to differentiate 
iPS cells into hepatocyte-like cells that expressed hepatic markers, 
including albumin, α-fetoprotein, and hepatocyte nuclear factor-
3β, and exhibited hepatic functions. Furthermore, injected iPS 
cells were able to engraft a recipient liver and rescue TAA-induced 
liver failure. We found that the motor activity and liver biochem-
istry of iPS-treated mice were dramatically improved compared 
to those of control groups. Histological results also showed that 
the numbers of infiltrative lymphocyte were obviously reduced 72 
hours post the iPS treatment. The Hoechst labeled-iPS cells were 
easily observed by fluorescent microscopy in injured livers but not 
normal livers. The data suggest using iPS cells to overcome these 
issues while a large number of iPS cells can be prepared in vitro. Our 
results also support that iPS cells could immediately improve liver 
functions shortly after transplantation.
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EFFECTIVE SELECTION OF MOUSE INDUCED 
PLURIPOTENT STEM CELLS VIA DOX-INDUCIBLE 
LENTIVIRUS SYSTEM
Park, Young-Il, Kang, Seok-Jin, Park, Su-Hyun, Park, Eun-Joo, Park, 
Sung-Won, Shin, Hyo-Shuk, Son, Seong-Wan, Kang, Hwan-Goo
Toxicology and Residue Chemistry Division, Animal, Plant and Fisheries 
Quarantine and Inspection Agency, Anyang-si,Gyeonggi-do, Korea, Republic of

Induced pluripotent stem (iPS) cell can be a valuable cell source 
for drug screening and toxicity assessment in pharmacology and 
Toxicology. To establish somatic reprogramming system, firstly 
induction of iPS cells from mouse embryonic fibroblast (MEF) was 
conducted by doxycycline-inducible lentiviral infection. After 
introduction of four reprogramming factors (Oct4, Sox2, Klf4 and 
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c-Myc), morphological change was observed at day 3 and ES-like 
colonies were emerged at 2 weeks under doxycycline treatment 
(Dox+). After Dox treatment (Dox+), 28 pre-iPS clones out of total 
104 colonies were selected by AP staining. The selected subclones 
showed different growth pattern after extended culture; 5 clones 
(#15, #60, #68, #91 and #92) grew morphologically like ES cells 
while 23 clones showed morphologically heterogenous clusters 
after subculture. Five clones still maintained ES-like shape while 
23 clones differentiated wholly fibroblast-like shape having small 
portion of ES-like colonies without Dox treatment. It suggested 
that Dox-inducible reprogramming technique could be rapid 
and effective system for sorting fully reprogrammed or partially 
reprogrammed iPS without marker gene expression (Nanog-, Oct-
GFP and Oct-Neo). To identify reprogrammed status of selected iPS 
clones, total 8 pre-iPS clones including four (#15, #60, #68 and #91) 
maintained without Dox, two (#89 and #102) grown with Dox and 
two (#89D and #102D) derived from #89 and #102 subscultured 
without Dox were characterized their pluripotent nature; expres-
sion of ES-specific markers, gene expression, DNA methylation 
status, in vitro and in vivo differentiation. AP-positive 6 clones were 
strongly reacted against SSEA-1, Nanog and Oct4 antibody and 
expressed Nanog, stella, rex1, Oct4, Sox2, Klf4 and c-Myc. However, 
#89D and #102D represented weak and partial expression of Nanog 
protein regardless of strong Nanog expression. DNA methylation 
of five clones (#15, #60, #68, #91 and #89) were demethylated 
similar with that of ES cells but #102 clone showed intermediated 
methylation status between ES and MEF. However, #89D and #102D 
showed hypermathylated in CpG site of Nanog and Oct4 promoter 
like MEF methlyation pattern. In in vitro differentiation, all clones 
except for #89D and #102D formed embryoid bodies and they were 
reacted with nestin, SM22-alpha and Sox17 which are represent-
ing ectoderm, mesoderm and endoderm marker, respectively. The 
present study suggested that fully reprogrammed iPS cells were 
not affected by the expression of exogenous genes while partially 
reprogrammed iPS cells were only maintained by Dox-induced 
exogenous 4 factors. In conclusion, fully reprogrammed mouse iPS 
cells were easily and effectively selected by Dox-inducible lentiviral 
system and partially reprogrammed mouse iPS cells also could be 
valuable cell sources to understand later reprogramming status.

Poster Board Number: F-3236

INHIBITION OF ENDOGENOUS TGF-β SIGNALS 
ENHANCES THE EFFICIENCY OF THE GENERATION 
OF INDUCED PLURIPOTENT STEM CELLS FROM 
MOUSE EMBRYONIC FIBROBLASTS THROUGH 
INDUCING MESENCHYMAL-TO-EPITHELIAL 
TRANSITION
Watabe, Tetsuro, Kamiya, Yuto, Miyazono, Kohei
Molecular Pathology, University of Tokyo, Bunkyo-ku, Tokyo, Japan

The combined activity of a defined set of transcription factors 
(Oct4, Sox2, Klf4 and c-Myc) can reprogram somatic cells into in-
duced pluripotent stem (iPS) cells. However, concerns raised by the 
current reprogramming protocols involving the delivery of trans-
genes have prompted researchers to identify chemical compounds 
including the inhibitors of signals mediated by transforming 
growth factor (TGF)-β as inducers of reprogramming. Several lines 
of evidence have revealed that mesenchymal-to-epithelial transi-
tion (MET) takes place during the initial phase of reprogramming. 
While TGF-β induces epithelial-to-mesenchymal transition (EMT), 
it is not fully elucidated whether MET is induced by inhibition of 
endogenous TGF-β signals in fibroblasts. In order to study the mo-
lecular mechanisms how inhibition of TGF-β signals enhances the 

efficiency of reprogramming, we examined the effects of RepSox, 
a small molecule compound that inhibits the TGF-β type I recep-
tor kinase, on the MET and reprogramming of mouse embryonic 
fibroblasts (MEF). We first examined which reprogramming factors 
induce MET by retrovirally introducing Oct-4, Sox2 or Klf4 to MEF. 
Only Klf4 was able to elevate the expression of epithelial markers 
including E-cadherin and claudin-11 and decrease the expression 
of mesenchymal markers including α-smooth muscle actin. Ad-
dition of RepSox to the culture of MEF significantly induced MET. 
Since Klf4 plays central roles in the MET during reprogramming, 
we examined whether inhibition of TGF-β signals may replace Klf4 
during reprogramming. While introduction of Oct-4, Sox2 and c-
Myc was not capable of reprogramming MEF, addition of RepSox to 
the culture of MEF infected with retroviruses encoding Oct-4, Sox2 
and c-Myc induced the generation of iPS cells. Although a previ-
ous report showed that the effect of RepSox was evident during 
the maturation phase of reprogramming, we found that RepSox 
significantly elevated the efficiency of reprogramming when added 
during the initial phase in which MET takes place. These results sug-
gest that inhibition of TGF-β signals regulates the reprogramming 
via multiple steps of reprogramming of fibroblasts into iPS cells.

Poster Board Number: F-3237

GRAFTED UNSAFE HUMAN IPSC-DERIVED 
NEUROSPHERES PROMOTE TEMPORAL 
FUNCTIONAL RECOVERY IN SPINAL CORD 
INJURED MICE, FOLLOWED BY NEOPLASM 
FORMATION AND MOTOR DETERIORATION AFTER 
LONG TERM OBSERVATION
Nori, Satoshi1, Okada, Yohei2, Yasuda, Akimasa1, Tsuji, Osahiko1, 
Koike, Masato3, Uchiyama, Yasuo3, Ikeda, Eiji4, Toyama, Yoshiaki1, 
Yamanaka, Shinya5, Nakamura, Masaya1, Okano, Hideyuki2

1Orthopaedics, Keio University, Tokyo, Japan, 2Physiology, Keio University, Tokyo, 
Japan, 3Cell Biology and Neuroscience, Juntendo University, Tokyo, Japan, 
4Pathology, Yamaguchi University, Ube, Japan, 5Center for iPS Cell Research and 
Application(CiRA), Kyoto Univ., Kyoto, Japan

Induced pluripotent stem cells (iPSCs) have the potential to resolve 
the ethical issues and immunological rejection associated with 
embryonic stem cells (ESCs). Recently, we have reported the ef-
fectiveness of transplantation of safe human iPSC (201B7)-derived 
neurospheres (hiPSC-NSs) for spinal cord injury (SCI) in NOD-SCID 
mice (Nori et al., PNAS 2011). In the present study, we performed 
transplantation of unsafe hiPSC (253G1)-NSs into injured spinal 
cord of NOD-SCID mice to examine their risks as a cell source of 
transplantation. We performed neural differentiation of hiPSCs, 
using the cell line, 253G1, generated from adult human dermal 
fibroblast by retroviral transduction of three transcription factors 
(Oct3/4, Sox2 and Klf4). 253G1-NSs were mainly differentiated into 
neurons in vitro. Adult female NOD-SCID mice were used in this 
study. Contusive SCI was induced at Th10 level using IH impactor. 
Nine days after injury, mice were to receive randomized 253G1-NSs 
(n=32) or PBS (n=26). Motor functions had been assessed until 56 
days after SCI by BMS, Rotarod test and Treadmill gait analysis using 
DigiGait system, followed by histological analysis. To investigate 
the long-term safety of the grafted 253G1-NSs, we extended the 
follow-up period of some mice (253G1-NS group (n=22) and PBS 
group (n=16)) to 112 days after SCI. At 56 days after SCI, grafted 
253G1-NSs survived and differentiated into three neural lineages in 
the injured spinal cord. We found that most 253G1-derived neurons 
were GABAergic, and formed synapses with host-mouse neurons. 
Grafted 253G1-NSs also promoted axonal regrowth and angio-
genesis. Consistently, RT-PCR revealed high expression of trophic 
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factors (BDNF, NGF, HGF and VEGF) derived from grafted human 
cells as well as host mouse cells. As a result of these positive effects, 
253G1-NS group exhibited significantly better functional recovery 
than the PBS group. At 56 days after SCI, there was no evidence of 
mass formation in 253G1-NS group. It is important to address safety 
issues about transplantation of hiPSC-NSs after long term observa-
tion. While motor functional recovery was once observed in 253G1-
NS group until 56 days after SCI, they showed gradual deterioration 
of function at 63 days and thereafter. By histological analysis at 112 
days after SCI, 253G1-NSs grafted mice showed neoplasm forma-
tion. These neoplasms consist of Nestin+ microcystic mass. Notably, 
the content of Nestin+ cells and Ki-67+ cells increased from 56 
days to 112 days after SCI. We also observed correlation between 
the content of Nestin+ cells as well as the content of Ki-67+ cells 
and the diameters of neoplasms. Moreover, we evaluated mRNA 
expression of human OCT3/4, KLF4, MYC and NANOG 14 days and 
112 days after SCI. At 112 days after SCI, the expression of OCT3/4 
was up-regulated, while the other factors were not. It suggested 
that the up-regulated expression of OCT3/4 related to neoplasm 
formation after transplantation. The present study demonstrates 
even unsafe hiPSC-NSs could have temporal potential benefits for 
SCI. However, subsequent long term observation is required for the 
clinical application of hiPSC-NSs, because unsafe hiPSC-NSs formed 
neoplasms after long period of time.
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GENERATION OF HIRCINE INDUCED PLURIPOTENT 
STEM CELLS BY SOMATIC CELL REPROGRAMMING
Ren, Jiangtao1, Pak, Yongjun2
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Goat embryonic stem cell lines would be useful for generating 
precise gene-modified goat. To date, many unsuccessful efforts 
have been made to derive goat embryonic stem cells from early 
embryos. Here, we report that goat somatic cells could be directly 
reprogrammed to pluripotency using eight defined factors. Our 
observations indicated that goat somatic cells are more difficult 
to be reprogrammed than somatic cells from other species. We 
demonstrated that goat iPS cells expressed embryonic stem cell 
markers, including alkaline phosphatase, Oct3/4, Nanog, Sox2, 
Rex1, SSEA-1, Tra-1-60, Tra-1-81 and CDH1. Goat iPS cells exhibited 
a normal karyotype, and were able to differentiate into all three 
primary germ layers both in embryoid bodies and in teratomas. Our 
study may help to reveal the properties of goat pluripotent stem 
cells and provide a system to screen the culture conditions for goat 
ES cells. Moreover, goat iPS cells may be directly used in generating 
precise gene-modified goat.
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EROSION OF DOSAGE COMPENSATION IMPACTS 
HUMAN IPS CELL DISEASE MODELING
Mekhoubad, Shila, Bock, Christoph, de Boer, A. Sophie, Kiskinis, 
Evangelos, Meissner, Alex, Eggan, Kevin
Stem Cell and Regenerative Biology, Harvard University, Cambridge, MA, USA

Considerable epigenetic variation has been observed among indi-
vidual human induced pluripotent stem (hiPSC) lines. However, it is 
currently unclear how this variation influences the use of hiPSC in 
disease modeling. Here, we have investigated the impact of chang-
ing patterns of X-chromosome inactivation (XCI) on the modeling 
of Lesch-Nyhan Syndrome (LNS), which is caused by mutations in 

the X-linked HPRT gene. We demonstrate that HPRT null male hiPSC 
lines can be used to produce a new robust model system for the 
study of LNS. When male hiPSCs (HPRT-/Y) were differentiated into 
neurons, they reproducibly generated fewer neurons with shorter 
neurites. We further show that these neuronal defects are cell 
autonomous and can be rescued by exogenous expression of func-
tional HPRT. Our results confirm that early passage female hiPSC 
lines contained an inactive X-chromosome, and that this inactive 
chromosome was in every case the same inactive X-chromosome 
found in the somatic fibroblast that they were derived from. There-
fore, low passage female heterozygous cell lines carrying the same 
HPRT mutation on the active X-chromosome (XaHPRT- / XiHPRT+) 
generated identical LNS neuronal phenotypes to those seen using 
male lines. However, as we subjected these hiPSCs to long-term cul-
ture, we found that female hiPSC lines lost cytological signs of XCI, 
and that these events coincided with ectopic reactivation of the 
functional HPRT gene from the inactive X. We further show that this 
“erosion” of dosage compensation could not be reversed by either 
differentiation or by further reprogramming. Consequently, female 
lines that have lost XCI marks no longer exhibited the LNS disease 
phenotypes when differentiated into neurons. Through multiple 
lines of evidence, including functional assays of HPRT activity 
and analysis of X-chromosome-wide levels of DNA methylation 
and transcription, we show that erosion of dosage compensation 
results in the de-repression of most genes normally subjected to 
X-inactivation and that this erosion had already occurred in the 
majority of female pluripotent stem cell lines. In summary, the ero-
sion in dosage compensation we have observed leads to bi-allelic 
expression of X-linked genes in stem cells and their differentiated 
derivatives and thus should be closely monitored as it can substan-
tially interfere with the interpretation of in vitro models of human 
diseases.
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ALLOGENEIC TRANSPLANTATION OF INDUCED 
PLURIPOTENT STEM CELLS IN A PORCINE MODEL 
OF CHRONIC MYOCARDIAL ISCHEMIA FAILED TO 
STIMULATE MYOCYTE DIFFERENTIATION
Zhou, Yifu, Wang, Suna, Yu, Zuxi, Hoyt, Jr., Robert F., Horvath, Keith 
A.
National Institutes of Health, Bethesda, MD, USA

Background. Recently, pig induced pluripotent stem cells (iPSCs) 
have been produced by by ectopic expression of four human 
transcriptional factors, OCT4, SOX2, KLF4, and cMYC in pig fetal 
fibroblasts through a lentiviral vector. The pig iPSCs showed 
pluripotency via in vitro differentiation assays and teratoma test-
ing. However, these cells have failed to differentiate into beating 
myocytes in vitro. To determine whether in vivo conditions would 
drive iPSC differentiation into myocytes, we performed allogeneic 
transplantation of the pig iPSCs into areas of chronically ischemic 
myocardium. Methods. Pig iPSCs were expanded by standard 
ES cell culture method, and allogeneically transplanted into 
chronically ischemic myocardium of eight Yorkshire pigs by direct 
intramyocardial injection (four 10-cm culture dishes, total of 10-16 
million cells, suspended in 2.5 ml of saline, with 25 injection sites). 
Cohorts of two animals were sacrificed at 2, 4, 8 wks and 3 months 
after injection to study the differentiation of the injected cells. 
Results. After transplantation, there were no signs of adverse side 
effects or graft versus host disease at any time point. Two weeks 
after injection, clusters of SSEA-4 positive cells were detected in 
the frozen sections of the injected area using immunofluorescent 
staining. Four to 8 weeks later, these clusters of cells started to 
proliferate, within the injected area, into spherical shaped small 
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tumors surrounded by thin capsules. The cells inside these tumors 
showed homogeneous phenotype with no signs of differentiation 
into any lineage. Three months after the injection, no such small 
tumors were found; instead, similar SSEA-4 positive cell clusters 
were found in the injected area but in smaller numbers. By immu-
nofluorescent staining, few smooth muscle actin or vWF positive 
cells were found inside the cell clusters, but no positive desmin cells 
were found, and by RT-PCR, the expression of VEGF, FGF, ANRT were 
significantly higher in the injected myocardium compared with 
none injected, suggesting that injected iPSCs were not differenti-
ated into myocytes and might contribute to the formation of some 
new vessels. Conclusions. Allogeneic transplantation of iPSCs can 
be safely used to test the lineage differentiation of stem cells for the 
future iPSC-based therapy. Despite an ischemic environment, pig 
iPSCs continue to proliferate in vivo for three months after injection. 
However the proliferation ability of the iPSCs was limited within the 
immunoconpetent hosts. For future cell-based therapy, iPSCs with 
pro-myocyte differentiation will be needed to study their potential 
for myocardial regeneration.
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MOLECULAR EVALUATION OF AN INTEGRATION-
FREE IPSC BASED MODEL OF ALZHEIMER’S 
DISEASE IN THE INDIAN COHORT
Menon, Radhika1, Atmaram, Tara1, Zulfiqar, Shadan1, Jain, Sanjeev2, 
Panicker, Mitradas1, Mukherjee, Odity1

1Molecular Neurobiology Lab, National Centre for Biological Sciences, Tata 
Institute of Fundamental Research, Bangalore, India, 2Department of Psychiatry, 
National Institute of Mental Health and Neurosciences(NIMHANS), Bangalore, 
India

Alzheimer’s disease (AD) is a neurodegenerative disorder, character-
ized by cognitive impairment, neuronal loss in the limbic and neo-
cortex region and formation of amyloid plaques and neurofibrillary 
tangles. In India, AD is estimated to have a lower prevalence (3-9%) 
than the developed countries (12-24%), but due to the large popu-
lation and the recent increase in longevity, this number is estimated 
to rise to 6.5 million people by 2025 from the present statistic of 
3.6 million. Thus, AD will become a significant burden of disease in 
India. Further, molecular characterization of well-characterized AD 
pedigrees from this cohort suggests population specific causal and/
or modifier genes. Detailed evaluation of these is warranted for bet-
ter understanding of the underlying disease mechanism. The big-
gest limitation of AD research has been the lack of suitable models 
(both in vitro and in vivo) that mimic the complex disease process. 
Induced pluripotent stem cells (iPSCs) offer an interesting tool since 
they are genetically identical to patients presenting the disease 
and can be differentiated in vitro to specific neuronal cell types. The 
most immediate value of hiPSC lines from patients carrying either 
rare mutations or common risk alleles is that it allows researchers to 
potentially examine mechanisms underlying pathogenesis. These 
cells can be grown for an extended period in culture facilitating 
detailed in- vitro interrogation of the disease in multiple ways. The 
utility of this system thus, depends heavily on the development of 
assay systems that can recapitulate the in vivo disease condition. 
Reprogramming of somatic cells to pluripotency is achieved by 
the expression of certain transcription factors and in the recent 
past several gene delivery systems have been employed to achieve 
this. To our knowledge, most of the patient specific lines reported 
so far are derived using viral transduction and this may affect the 
phenotype under investigation. We have used an integration-free 
plasmid-based method and report successful generation of hiPSCs 
from AD patients and normal controls using patient derived lym-
phoblastoid cell lines (LCLs) as the source tissue. Previous reports 

have used fibroblasts to generate iPSCs from AD patients. LCLs offer 
advantages as it is much less invasive to obtain peripheral blood, 
easier to establish lines from and they also do not undergo ge-
nomic alterations for a large number of passages. Fully transformed 
adherent hiPSC colonies were obtained within 20 days from the 
non-adherent LCLs. These colonies were cultured for a number of 
passages to obtain stable clones which were characterized for self- 
renewal and differentiation properties. We are currently evaluating 
these lines for disease specific phenotypes using cell-based assays, 
in conjunction with information from genetic analysis. Most if not 
all the genetic and molecular data on AD published to date is in 
the European cohort. We need to know more about risk factors in 
non-European populations as that will improve our understanding 
of the disease mechanism. These patient-specific iPSC lines will 
serve as good in-vitro models to study molecular players involved 
in disease pathology.
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MODELING INHERITED SKELETAL DISEASE IN 
HUMAN IPS CELLS
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C.1
1Institute for Human Genetics, University of California San Francisco, San 
Francisco, CA, USA, 2Cell Growth and Differentiation, Center for iPS Cell Research 
and Application (CiRA), Kyoto, Japan, 3Institute of Cardiovascular Disease, J. 
David Gladstone Institutes, San Francisco, CA, USA

Muscloskeletal diseases are a growing medical concern worldwide. 
Unfortunately, management for these diseases remains rudimen-
tary due to a lack of robust human models. Skeletal tissues derived 
from induced pluripotent stem (iPS) cells provide promising tools 
for studying human genetic diseases from patients with known 
phenotypes. However, our understanding of how pluripotent stem 
cells can be guided to form skeletal tissues is rudimentary. We 
established a robust and simple in vitro model of osteoblast dif-
ferentiation based on human iPS cell cultures. Osteogenic medium 
containing FBS, ascorbic acid, dexamethasone, and beta glycerol 
phosphate promoted iPS cell differentiation into osteoblasts and 
strong mineralization after 15 days of culture as detected by von 
Kossa staining. We also found high expression of osterix at day 6 of 
differentiation and increasing levels of collagen I and osteocalcin at 
days 15 and 24, indicating formation of both immature and mature 
osteoblasts in our culture system. To discern whether the iPS model 
could recapitulate aspects of human skeletal disease, we estab-
lished human iPS cell lines from patients with Fibrodysplasia Ossifi-
cans Progressiva (FOP), a disease with dramatic increases in skeletal 
tissue formation. Multiple iPS cell lines were successfully generated 
using viral transduction of four pluripotency-inducing factors (Oct4, 
Sox2, Klf4, and cMyc) into skin fibroblasts from two independent 
FOP patients carrying the classical R206H mutation in ACVR1. 
We confirmed that the FOP iPS cells retained the R206H ACVR1 
mutation and expressed pluripotency markers. Embryoid bodies 
derived from FOP iPS cells expressed marker genes for all three 
germ layers. Osteogenic differentiation of the FOP iPS cells showed 
significantly more robust mineralization with an earlier onset as 
compared to wildtype controls. Our results indicate that the R206H 
ACVR1 mutation in FOP iPS cells may confer increased mineraliza-
tion activity as compared to control iPS cells. These findings identify 
a potential late effect of the genetic mutation in the development 
of FOP heterotopic ossification lesions and demonstrate that stem 
cell-based models could be valuable for studying genetic diseases 
of osteoblast formation and function. These models will facilitate 
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dissection of the molecular pathogenesis of human skeletal disease 
and facilitate the identification of new therapeutic approaches for 
skeletal disorders.

Poster Board Number: F-3243

DOWN SYNDROME INDUCED PLURIPOTENT STEM 
CELLS HAVE MORE HAEMATOPOIETIC POTENTIAL
Loi, To Ha1, Ton, Benson1, Sun, Jane2, Tao, Helen1, Wolvetang, Ernst2, 
Ma, David Df1

1Haematology, St Vincent’s Centre for Applied Medical Research, Darlinghurst, 
Australia, 2Stem Cell Engineering group, Australian Institute for Bioengineering 
and Nanatechnology, St Lucia, Australia

Down Syndrome (DS) children have a high risk of developing 
leukaemia. The blood disorder starts in the fetus, presenting as 
Transient Abnormal Myelopoiesis (TAM) in neonates which, in some 
cases, evolves into leukaemia, particularly Acute Megarkaryoblastic 
leukaemia (AMKL). In this study we aim to use iPSCs made from DS 
(Tri21) fibroblasts as a novel in vitro model to elucidate the abnor-
mal haematopoiesis observed in vivo. Stable iPSC lines were cre-
ated from normal and DS fibroblasts and extensively characterised 
to be like embryonic stem cells. iPSC derived embryoid bodies (EBs) 
were then cultured in defined growth medium (SCF, BMP4, FLT3 
ligand, VEGF, TPO) to promote haematopoietic differentiation. Flow 
cytometry detected CD34+ cells (5-15%) after about 10 days. More 
mature myeloid cells (CD45+/CD33+) were also detectable and 
increased to over 30% after 2 weeks. In these cultures, we detected 
a greater percentage of haemogenic KDR (VEFDR2)+ cells derived 
from Tri21-iPSCs compared to control iPSCs (2.5% vs 0.3%). The 
HSCs derived from Tri21-iPSCs also had more clonogenic poten-
tial than those from the normal counterpart in semi-solid culture 
assays. A spectrum of colonies were detected although we noted 
more CFU-E, BFU-E and CFU-GEMM colonies generated from Tri21-
iPSCS compared to control cells. Overall, our results indicate that 
the in vitro haematopoiesis of Tri21 iPSCs reproduces some of the 
characteristics of the aberrant myeloproliferation seen in children 
and in mouse models bearing Tri21. These iPSCs therefore provide 
an in vitro human model to evaluate steps involved in the evolution 
of DS-AMKL. Gene expression profiling of isolated progenitors aim-
ing to identify abnormal gene expressions linked to the aberrant 
haematopoiesis of Tri21-iPSCs will be discussed.

Poster Board Number: F-3244

GENERATION OF INDUCED PLURIPOTENT STEM 
CELLS FROM WERNER SYNDROME PATIENTS
Shimamoto, Akira1, Zensho, Kazumasa1, Kazuki, Yasuhiro2, 
Oshimura, Mitsuo2, Ishigaki, Yasuhito3, Hirashima, Kyotaro4, Seimiya, 
Hiroyuki4, Fukuda, Keiichi5, Goto, Makoto6, Tahara, Hidetoshi1

1Department of Cellular and Molecular Biology, Graduated School of 
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Chemotherapy Center, Japanese Foundation For Cancer Research, Tokyo, 
Japan, 5Graduate School of Medicine, Keio University, Tokyo, Japan, 6Toin 
University of Yokohama, Yokohama City, Japan

Werner syndrome (WS) is a rare autosomal recessive disorder char-
acterized by premature aging, chromosomal instability and cancer 
predisposition. Fibroblasts derived from WS patients exhibit prema-
ture replicative senescence due to telomere dysfunction. Although 
WRN, a gene responsible for the disease, and encoding a DNA 
helicase was identified fifteen years ago, and function of a protein 
encoded by the gene had been extensively studied, the pathogen-
esis of Werner syndrome is remains to be elucidated. Somatic cells 
can be reprogrammed into induced pluripotent stem (iPS) cells 

by ectopic expression of transcription factors, such as Oct4, Sox2, 
Klf-4 and c-myc. iPS cells are expected to be useful for many ap-
plications in medicine as well as in basic research, because of their 
potential to differentiate into all the cells composing the body of an 
individual, and ability to proliferate indefinitely. To develop a new 
therapeutic strategy for the treatment of WS, reveal the patho-
genesis of WS and provide drug screening tools for WS, we have 
attempted to generate iPS cells from fibroblasts of WS patients 
by retroviral expression of Yamanaka four factors. WS iPS colonies 
showed similar morphologies to colonies of normal iPS as well as 
of human ES cells, and exhibited alkaline phosphatase activity. WS 
iPS cells expressed not only pluripotent genes such as Nanog, Rex1 
and DNMT3b in addition to endogenous Oct4 and Sox2 genes, but 
also an immortalizing gene, telomerase catalytic subunit hTERT. The 
cumulative passages of WS iPS cells are proceeding for almost two 
years, supporting the notion that induction of telomerase activity 
during reprogramming endow parental cells of WS patients with 
indefinite proliferative potential, and overcome their premature 
senescence phenotype. These iPS cells will provide opportunities 
with us to elucidate the pathogenesis and to develop regenerative 
medicine for WS patients.

Poster Board Number: F-3245

SMALL-SCALE, FOOTPRINT-FREE GENERATION 
OF HUMAN IPSC FROM CELL REPOSITORY 
SPECIMENS TO STUDY NEUROPSYCHIATRIC AND 
ADDICTION DISORDERS
Moore, Jennifer C .1, Toro-Ramos, Alana2, Sukhram, Navindra3, 
Verma, Poonam3, Swerdel, Mavis2, Sheldon, Michael3, Tischfield, 
Jay4, Hart, Ronald P.2
1Rutgers Univ, Piscataway, NJ, USA, 2Cell Biology and Neuroscience, Rutgers 
Univ, Piscataway, NJ, USA, 3Rutgers University Cell and DNA Repository, Rutgers 
Univ, Piscataway, NJ, USA, 4Genetics, Rutgers Univ, Piscataway, NJ, USA

Embryonic stem cells cannot be used to study certain types of ad-
diction disorders and other psychiatric diseases, particularly those 
that do not appear until late in life. Until recently, cellular surro-
gates, such as blood or fibroblasts, have been the only available cell 
types in which to study the genetic mechanism of these diseases. 
These surrogates are often poor models of the disease since the dis-
orders are mainly manifested in central nervous system (CNS) neu-
rons. A promising approach to this problem is to differentiate iPSC 
derived from clinically affected subjects into neurons. Although 
iPSC were initially derived from skin fibroblasts, many other cell 
types have now been successfully reprogrammed. The use of blood 
to generate iPSC is ideal as the collection of blood is routine as 
well as less invasive than the collection of skin fibroblasts through 
biopsy. Additionally many cell repositories, including the National 
Institute of Mental Health’s Center for Collaborative Genomic Stud-
ies on Mental Disorders, store blood cells, but until recently have 
not stored skin fibroblasts. A major advantage is that the genomes 
of these existing blood samples have been characterized (e.g., a 
million SNPs) and clinical data on these subject samples is acces-
sible to investigators. Using cryopreserved lymphocytes (CPLs) 
from subjects that had been clinically diagnosed with addiction dis-
orders and have been genetically identified to contain mutations 
in either the CHRNA5 or OPRM1 genes, we have produced iPSC by 
delivering the Oct4, Sox2 and Klf4 and c-Myc transcription factors 
via Sendai virus. Since Sendai virus delivery is non-integrating, 
there is no risk of insertional mutagenesis from the reprogramming 
and the resulting iPSC are “footprint-free.” By generating, expand-
ing and culturing the iPSC in 96 well plates, we have increased the 
throughput of our experiments allowing us to rapidly generate 16 
iPSC lines that contain these mutations. Once generated the iPSC 
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are subjected to standard neurogenesis protocols and are being 
used to study the mutated signalling pathways that are believed 
to underlie certain addiction disorders. The combination of well-
characterized repository specimens, footprint-free reprogramming, 
and high-throughput methods provides an example of generating 
valuable cellular tools for studying the causes and treatment of ad-
diction and neuropsychiatric disorders.

Poster Board Number: F-3246

MULTIPLEXED HIGH CONTENT ASSAYS 
FOR PREDICATIVE HEPATOTOXICITY USING 
INDUCED PLURIPOTENT STEM CELL DERIVED 
HEPATOCYTES .
Sirenko, Oksana1, Hesley, Jayne1, Einhorn, Shannon2, Chandy, 
Grischa1, Ott, Vanessa3, Cromwell, Evan F.1
1Molecular Devices, Sunnyvale, CA, USA, 2Cellular Dynamics International, 
Madison, WI, USA, 3Cellular Dynamics International, Madison, CA, USA

A large percentage of drugs fail in clinical studies, or are withdrawn 
from the market due to hepatic toxicity. Therefore development 
of highly predicative in vitro assays suitable for safety and efficacy 
testing is extremely important for improving the drug develop-
ment process and reducing drug attrition. Accordingly, there is 
great interest in using stem cells as tools for screening compounds 
during early drug development. Human hepatocytes derived 
from stem cell sources can greatly accelerate the development of 
new chemical entities and improve drug safety by offering more 
clinically relevant cell-based models than those presently available. 
Human induced pluripotent stem cell (iPSC) derived hepatocytes 
express appropriate hepatocyte markers and demonstrate intrinsic 
hepatocyte functions similar to primary cells. We demonstrate two 
models for assessing general and specific hepatotoxicity that are 
suited for automated screening environments. One model assesses 
toxic effects of compounds by measuring hepatocyte viability and 
intrinsic hepatocyte functions. Multi-parametric read-outs allow 
simultaneous assessment of viability, membrane permeability, , 
lipid accumulation, and cytoskeleton integrity. Another method 
measures mitochondrial depolarization in live cells, which has been 
shown to be an early signal for hypoxic damage or oxidative stress. 
Various image processing modules, including multi-wavelength 
cell scoring, live-dead and granularity provide multiple outputs 
characterizing phenotypic changes. Tools for cluster and principal 
component analysis provide additional insights into assay results. 
Assays will be applicable for assessment of potential hepatotoxic 
effects and for development of cell-based models of diseases. We 
demonstrate the utility of assays using several kinase inhibitors, 
anti-inflammatory, and anti-cancer compounds.

Poster Board Number: F-3247

MODELING GASTROINTESTINAL AND 
LIVER GENETIC DISEASES USING INDUCED 
PLURIPOTENT STEM CELLS
Gianotti Sommer, Andreia, Sommer, Cesar A., Kotton, Darrell N., 
Murphy, George J., Mostoslavsky, Gustavo
Medicine, Boston Univ Sch of Medicine, Boston, MA, USA

Patient-specific induced pluripotent stem cells (iPSC) have attracted 
considerable attention as an alternative to embryonic stem cells for 
disease modeling, drug screening and regenerative medicine. In 
this study we employed our recently developed STEMCCA lentiviral 
reprogramming vector to derive iPSC from patients with Hereditary 
Hemocromatosis (HH) and Familial Adenomatous Polyposis (FAP). 
These iPSC expressed the pluripotency markers SSEA-4, Tra-1-60 

and Tra-1-81 and displayed a normal karyotype. Furthermore, HH-
iPSC were capable of efficient differentiation into c-kit+/CXCR4+ 
endoderm cells that could be specified into hepatocyte progeni-
tors expressing albumin, AFP and HNF4a through the addition of 
soluble factors known to promote liver development in vivo. Im-
portantly, these cells showed upregulation of the HH-related genes 
HFE and hepcidin during the last stage of differentiation, providing 
a bona fide experimental platform to study the molecular basis 
of the liver disease in vitro. A similar approach has been taken to 
model FAP, via directed differentiation of FAP-disease specific iPSC 
into intestinal epithelial progenitor cells using chemically defined 
conditions. These cellular platforms in combination with the use 
of novel gene correction methodologies to obtain patient-specific 
genetically corrected iPSC open a new era in disease modeling and 
cell replacement therapies.

Poster Board Number: F-3248

GENERATION OF MENKES DISEASE INDUCED 
PLURIPOTENT STEM CELLS
Suh, Ji-Hoon1, Kim, Dong Kyu1, Choi, Jin-Ho2, Yoo, Han-Wook2, Han, 
Yong-Mahn1

1KAIST, Daejeon, Korea, Republic of, 2Asan Medical Center Children’s Hospital, 
Seoul, Korea, Republic of

Copper is an essential trace element for all the living organisms, 
functioning as an integral part of cuproenzymes such as lysyl oxi-
dase, dopamine β-oxidase, cytochrome C oxidase, and tyrosinase. 
Thus, tight regulation of copper homeostasis which is maintained 
by copper uptake, transport, storage and excretion is required for 
cell survival. Menkes disease is a representative genetic disease 
related with disruption of copper homeostasis caused by mutated 
P-type ATPase copper-transporting ATPase 1(ATP7A) gene. Menkes 
disease is characterized by infantile-onset neurodegeneration, 
failure to thrive, coarse hair, and connective tissue abnormalities. 
Although various clinical symptoms are related with dysfunction of 
cuproenzyme, exact pathophysiological mechanisms are still poor-
ly understood. In this study, fibroblasts of Menkes disease patients 
carrying ATP7A gene mutation(c.4005+5G>A) could be normally 
reprogrammed to the induced pluripotent stem (iPS) cell by ecto-
pic expression of Yamanaka’s factors. Menkes disease-iPS cells had 
normal karyotype and expressed endogenous pluripotency marker 
genes at transcription and protein levels. The Menkes disease-iPS 
cells can be used as a cellular model for studying pathophysiology 
related with copper homeostasis.

Poster Board Number: F-3249

MODELING PLATELET DEFECTS OF WISKOTT-
ALDRICH SYNDROME PATIENTS USING INDUCED 
PLURIPOTENT STEM CELLS
Muangprasert, Konrawee1, Ingrungruanglert, Praewphan1, 
Boonkrai, Chatikorn1, Suphapeetiporn, Kanya2, Israsena, Nipan1

1Stem cell and cell therapy research unit, Chulalongkorn Univ, Bangkok, 
Thailand, 2Center of Excellence for Medical Genetics, Chulalongkorn Univ, 
Bangkok, Thailand

Induced pluripotent stem cells(iPSCs) hold great promise for the 
development of patient-specific cell therapies and also provide a 
platform for modeling human diseases in vitro. Since human biol-
ogy is fundamentally different from other species, iPSC models can 
be used for validating what learned from animal models. Wiskott-
Aldrich syndrome (WAS) is a severe X-linked recessive disorder that 
is characterized by, microthrompocytopenia, complex immuno-
deficiency, and increased risk in developing autoimmune diseases 
and hematologic malignancies. WAS is caused by the mutation in 
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gene encoding Wiskott-Aldrich syndrome protein (WASP) which 
play an important role in the organization of actin cytoskeleton and 
chromatin structure of hematopoietic cells. The pathophysiology 
of microthrompocytopenia and autoimmunity in WAS are not well 
understood. In contrast to human patients, murine models of WASp 
deficiency exhibit only mild thrombocytopenia, and platelets are 
of normal size. Moreover, WASp deficiency mice do not develop 
eczema, hematopoietic malignancies. To further elucidate the role 
of WASP in the development and functions of hematopoietic cells, 
we first generated several lines of induced pluripotent stem cells 
from dermal fibroblasts of WAS patients. When WAS iPSCs were dif-
ferentiated into hematopoitic progenitor and platelets via ES-sacs 
according to protocols by Takayama et al., 2007, 2010, we found 
that while the ability to generate primitive hematopietic progeni-
tors were largely indistinguishable between WAS iPSCs, normal 
iPSCs and 2 ES cell lines, WAS iPSCs produced much less number of 
platelets than control. Platelets generated from WAS iPSCs are sig-
nificantly smaller similar to what observed in WAS patients. Electron 
microscopic study demonstrated that WAS iPSCs exhibited defects 
at pro-platelet formation when co-cultured with OP9 stromal 
cells. Overexpression of WASp in WAS iPSCs using lentivirus vector 
reduced the defects observed. We are currently investigating the 
role of WASp in early lymphogenesis using tet-on WAS- WAS iPSCs. 
Since current available techniques for ex vivo expansion of long-
term hematopoietic stem cells still need improvement, it is not pos-
sible to significantly expand clonally-selected hematopoietic stem 
cells from WAS patient in vitro, WAS iPSCs could prove to be a useful 
tool for studying disease pathophysiology. With advancement 
in techniques for safer iPS cells generation and genome editing, 
disease-corrected WAS iPS cells has a potential to become a source 
of autologous cell therapy in the future.

Poster Board Number: F-3250

GENERATION OF TRANSGENE-FREE HUMAN 
INDUCED PLURIPOTENT STEM CELLS FROM THE 
PATIENTS WITH INTRACTABLE DISEASES
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Katayama, Tomohiko1, Fusaki, Noemi2, Era, Takumi1

1Department of Cell Modulation, Kumamoto University, Kumamoto, Japan, 
2DNAVEC Corporation, Ibaragi, Japan

Induced pluripotent stem cells (iPS cells) derived from patients 
with intractable diseases represent a powerful tool not only for 
biomedical research but also for investigating the effects of drugs 
on patient-derived somatic cells. However, in many intractable 
diseases, the number of cases is restricted, and biological samples 
including blood, tissue and biopsy are very few. In addition, 
another limitation that the integration of viral transgenes carrying 
reprogramming factors into the host genome that includes the 
risk of tumorigenicity has remain uncleared. Thus, transgene-free 
disease-derived iPS cells are required for generating the disease 
model which properly reflects pathogenetic features. To generate 
transgene-free disease-derived iPS cells, we have employed Sendai 
virus (SeV) vectors. Because SeV vectors replicate in the form of 
negative-sense single-stranded RNA in the cytoplasm of infected 
cells, and do not integrate into the host genome. In addition, SeV 
vectors are able to be removed by repeatitive passages during the 
culture. Thus, the resulting iPS cells is genetically intact and is suit-
able for detailed analysis of the disease-specific iPS cells. Here, we 
present some cases of disease-derived iPS cells generated. In our 
project, various kinds of intractable disease-derived iPS cells includ-
ing metabolic disorder, neurodegenerative disease and etc. were 
generated from the patients’ skin fibroblasts by SeV vector. Overall, 
these transgene-free disease-derived iPS cells we generated are 

expected to be applicable to disease study and drug discovery 
applications.
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INDUCED PLURIPOTENT STEM CELLS BASED 
MODEL SYSTEM FOR STUDYING HUNTINGTON’S 
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Discovered in 2006, induced pluripotent stem cells (iPSCs) have 
properties similar to embryonic stem cells (ESCs) and can be 
derived from somatic cells of the adult organism. There are two 
main areas of practical application of iPSCs technology: regenera-
tive medicine and human disease modeling. Neurodegenerative 
disorders of central nervous system are of particular interest for the 
disease modeling due to the limited access to the cells of human 
brain for research applications or the lack of adequacy of existing 
animal and cell models. Disease model based on iPSCs-derived 
neurons of patients with Huntington’s disease (HD) may become 
valuable instrument to study HD and to perform drug screening. In 
our study we generated a number of human iPSC lines from HD pa-
tients. Human dermal fibroblasts were obtained from skin biopsies 
and triplet amplifications in huntingtin gene were determined by 
PCR analysis. To generate iPSC lines fibroblasts were infected with 
lentiviral constructs encoding transcription factors: OCT4, SOX2, c-
Myc, KLF4. We demonstrated that iPSC lines expressed pluripotent 
cells markers and were able to differentiate into the cells derivatives 
of three germ layers in vitro. We have developed an efficient pro-
tocol for GABAergic neurons differentiation from pluripotent cells. 
We have developed fluorescent reporter system that provides both 
GABAergic neurons labeling in cell culture and FRET-based cell 
apoptosis detection. Established reporter iPSC lines and appropri-
ate protocol of neural differentiation could be used for HD study, 
drug validation and screening.

Poster Board Number: F-3252

GENETIC MODULATION OF HUMAN IPSC 
DERIVED CHOLINERGIC NEURONS WITH MUTANT 
PRESENILIN 1 GENE GIVES RISE TO A POTENTIAL 
In vItro ALZHEIMER’S DISEASE MODEL FOR 
DRUG SCREENING .
Takayuki, Kitogo1, Kazuhiro, Aiba2, Makoto, Honda1, Norio, 
Nakatsuji2, Yasuyuki, Asai1

1ReproCELL, Inc., Yokohama, Japan, 2Institute for Integrated Cell Material 
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Alzheimer’s disease (AD) is the most common cause of dementia 
characterized by impaired memory and cognitive dysfunction due 
to neurodegeneration.One of the many pathological features of the 
disease is the deposition of amyloid-beta-peptide (Aβ) as well as a 
loss of neuronal and synaptic cholinergic neurons in the cerebral 
cortex and hippocampus. This gives rise to the amyloid hypothesis 
that deposition of Aβ causes neurodegeneration. Furthermore, in 
familial AD, the likely cause of the disease is the mutation of the 
presenilin (PS) 1 gene coding of γ-secretase which is involved in 
processing Aβ from amyloid precursor protein (APP). The predicted 
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growth of AD morbidity coupled with the socioeconomic impact of 
the disease places enormous pressure on the need to find an effect 
therapy. However, to date, the models of AD are challenging and a 
more humanized, scalable assay system is required to help better 
understand the disease and to aid identification of novel therapies. 
To achieve such an assay we utilized induced pluripotent stem 
(iPS) cells that have the ability to produce an endless quantity of 
human neurons, but more importantly, the cells can be genetically 
modulated to produce neurons displaying a diseased phenotype. 
Unlike using patient-derived cells, the disease model cells using 
gene transferred iPS cell technologies have some advantages to 
apply screening of drug candidate. Since the disease model cells 
have same genetic background of control expressing healthy 
phenotype, the effects of transgene can be clearly detected in the 
screening. Furthermore, the disease model cells are made from 
commercially available primary cells without recruiting the patients 
and associated some ethical procedures. To make AD model cells, 
we generated human iPS cells transferred mutant PS1 gene which 
is responsible for familial AD and differentiated into cholinergic 
neurons. The effect on production of Aβ40 and Aβ42 was measured 
using an AlphaLISA® Human Amyloid β1-40/1-42 immunoas-
say kit (Perkin Elmer) for high throughput screening (HTS). The 
results demonstrated an increased in the ratio of Aβ42/Aβ40 from 
cholinergic neurons carrying the mutant PS1 gene, compared to 
parental cell line. In conclusion, we have developed an in vitro AD 
assay, using iPS cell technologies that produces a specific disease 
phenotype which is similar to that seen in AD patients. Moreover, 
the phenotype can be quantified using immunoassay. Therefore 
we have developed a clinically relevant, potentially high through-
put AD assay that is easily scalable due to the utilization of iPS cell 
technologies, which could play a significant role in finding the next 
generation treatments for AD.

Poster Board Number: F-3253

INDUCED PLURIPOTENT STEM CELLS FROM 
MELAS PATIENT SEGREGATES MITOCHONDRIAL 
HETEROPLASMY
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Mitochondrial disease is inherited through maternal transmission 
of mutated mitochondrial DNA (mtDNA) with disease pheno-
types pre-set according to unpredictable mixture of mutant and 
wild-type mtDNA. Mitochondrial heteroplasmy is determined by 
stochastic segregation of mtDNA into discrete units during early 
embryogenesis as mtDNA replication is shut off during blastomere 
formation. Upon tissue-specific differentiation in the gastrulating 
embryo, mtDNA replication resumes and expands according to the 
pattern of mtDNA heteroplasmy to accommodate the oxidative re-
quirements and maintain bioenergetic homeostasis. Since nuclear 
reprogramming resets a somatic cell into a glycolytic-dependent 
primitive pluripotent ground state, we hypothesized that bioengi-
neering induced pluripotent stem (iPS) cells would trigger a reduc-
tion in mitochondrial dependency and initiate a process of mtDNA 
segregation at the cellular level to yield distinct metabotypes for 
individual iPS cell lines. Herein, fibroblasts originally obtained from 
a MELAS patient for clinical diagnostics demonstrated mitochon-
drial deficiencies with a reduced oxidative reserve compared to 
control fibroblast cell lines due to ~50% heteroplasmy in complex 
I at position 13513 in the ND5 subunit within a mosaic population. 

Nuclear reprogrammed patient-specific iPS cell lines demonstrated 
characteristic features of pluripotency coupled with multi-lineage 
differentiation. Individual iPS cell lines demonstrated metabolic 
conversion into glycolytic metabotype with reduced mitochondrial 
size and density compared to somatic cell types, mimicking plu-
ripotent human cells with low levels of mtDNA and reduced oxida-
tive reserve capacity. Comprehensive mtDNA sequence analysis of 
patient-derived iPS cells quantified the degree of heteroplasmy and 
confirmed MELAS-iPS cell lines that contained 50% heteroplasmy, 
along with iPS cells devoid of disease-causing mutations despite 
identical pattern of hypervariable regions within the remaining 
mtDNA. Furthermore, the degree of mitochondrial heteroplasmy 
was stable within each iPS cell line upon tissue-specific differentia-
tion. Thus, nuclear reprogramming with reduced dependency on 
functional mitochondria produced isogenic pluripotent stem cell 
lines with or without disease-causing mitochondrial genotypes, re-
vealing a novel platform to directly compare the natural spectrum 
of maternally encoded mitochondrial genotype/phenotype from 
pre-implantation biology to tissue-specific regeneration.
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INDUCED PLURIPOTENT STEM CELLS FROM 
CINCA SYNDROME PATIENTS AS A MODEL FOR 
DISSECTING SOMATIC MOSAICISM AND DRUG 
DISCOVERY
Tanaka, Takayuki, Saito, Megumu K., Takahashi, Kazutoshi, 
Yamanaka, Shinya, Nakahata, Tatsutoshi
Kyoto Univ, Kyoto, Japan

Background: Derivation of induced pluripotent stem cells (iPSC) 
from fibroblasts enables us to study diseases under a new prospect. 
So far, disease modeling in neural or cardiac disorder has been 
reported, but there has been no report regarding immunologic 
disorder. Chronic Infantile Neurologic Cutaneous and Articular 
(CINCA) syndrome is a severe autoinflammatory disease caused by 
gain-of-function mutations of NLRP3 gene. Mutant NLPR3 protein 
in macrophages causes overproduction of IL-1 beta, which leads 
to systemic inflammation. We previously identified patients of this 
syndrome with somatic mosaicism of NLRP3 mutation. It has been 
controversial (1) whether only blood cells with NLRP3 mutation 
have abnormal function of cytokine secretion or all the cells in 
mosaic patients carry another unknown mutation and abnormal 
function and (2) whether the NLRP3-mutant macrophages with 
relatively small ratio actually cause the systemic inflammation. 
Results We obtained fibroblasts from two male patients of CINCA 
syndrome with somatic mosaicism. We obtained both wild-
type and mutant clones from each patient’s fibroblasts through 
transduction of OCT4, SOX2, KLF4 and cMYC with retroviral vector. 
iPSCs are differentiated into CD14+ macrophages via purification 
of CD34+KDR+ hematopoietic progenitors. Mutant iPSC-derived 
macrophages secreted higher amount of IL-1 beta when stimulated 
with lipopolysaccharides, while wild-type clones did not. More-
over, when mutant and wild type macrophages are mixed, they 
produced significantly more IL-1beta than only mutant cells did, 
suggesting the interaction of mutant and wild type macrophages 
in a patient’s body. We extended the analysis of the interaction and 
obtained additional data. Furthermore, we examined the useful-
ness of iPSC-derived macrophages for drug screening.
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ALLELE-SPECIFIC KNOCKDOWN OF AN ALS 
ASSOCIATED TDP-43 MUTATION USING HUMAN 
INDUCED PLURIPOTENT STEM CELLS
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TDP-43 proteinopathies are a group of diseases with overlap-
ping clinical-pathological features including: accumulation of 
phosphorylated, ubiquitinated and detergent insoluble TDP-43 
in the cytoplasm of motor neurons; and C-terminal cleavage of 
TDP-43 producing fragments of 35 and 25 kDa. TDP-43 is an RNA/
DNA binding protein that is encoded by the TARDBP gene and 
is mainly localized in the nucleus. TDP43 has been implicated in 
transcriptional repression, pre-mRNA splicing and translational 
regulation. Mutations in TDP-43 cause familial amyotrophic lateral 
sclerosis, and one of the most common mutations is the variant 
M337V. In order to investigate the potential use of allele-specific 
small interference RNA (siRNA) as a therapeutic, we screened five 
siRNAs that specifically target the TDP-43 M337V mutation. Initial 
screening was performed in HEK293 GFP-TDP-43 transfected cells 
and validated in induced pluripotent stem cells (iPSC) derived from 
an ALS patient’s cells carrying M337V mutation. We identified one 
allele specific siRNA that reduces expression of HEK293 GFP-TDP-43 
M337V transfected cells whereas GFP-TDP-43 wt remains unchanged. 
M337V neural stem cells (NSC) line derived from iPSCs showed two-
fold higher TDP-43 in the cytosol compared to control (P<0.001). 
Following transfection with allele specific siRNA in NSCs M337V we ob-
served a reduction of 72% in the cytosolic TDP-43 levels compared 
to cells transfected with scramble siRNA control (P<0.001). TDP-43 
levels from NSC control line remain unchanged under siRNA allele 
specific transfection. We conclude that RNA interference can be 
used to selectively target the TDP-43 M337V allele in mammalian and 
patient’s cells, thus demonstrating the potential for using RNA 
interference as a therapeutic tool for ALS.

Poster Board Number: F-3256

REPROGRAMMING NEUROBLASTOMA CELLS
Unger, Christian1, Burchill, Sue2, Andrews, Peter W.1
1Biomedical Sciences, University of Sheffield, Sheffield, United Kingdom, 2Leeds 
Institute of Molecular Medicine, University of Leeds, Leeds, United Kingdom

Background: Induced pluripotent stem (iPS) cells are repro-
grammed embryonic-stem (ES) -like cells that carry the genomic 
information of its donor cell. Similar to ES cells, their differentia-
tion should reflect cell differentiation in the developing embryo. 
We have hypothesised that iPS cells may be particularly suited to 
model childhood cancers, like neuroblastoma. Aim: To produce iPS 
cells from neuroblastoma cell lines. Methods: SK-N-SH cells were 
transduced with lentiviral vectors encoding Oct4, Sox2, Nanog, 
Lin28 and subsequently cultured in embryonic stem cell conditions. 
Potentially reprogrammed cells were selected by light microscopy 
looking for features of typical ES cell colonies. These were charac-
terised for their expression of a well-established panel of pluripo-
tency markers, karyotyped and differentiated by embryoid body 
formation. Results: We have succeeded in creating >26 iPS cell lines 
that maintain typical ES cell morphology; Of these, initially three 
cell lines were selected and characterised for pluripotency markers. 

They stained positive for surface markers SSEA3, SSEA4, and TRA-
1-81 and expressed the endogenous transcription factors OCT4 
and NANOG. When differentiated as embryoid bodies these cells 
up-regulated markers of the three germ layers (e.g. AFP, Brachyury, 
NCAM). The neuroblastoma karyotype of the original donor cell line 
was maintained. Conclusion and future: SK-N-SH cells can be re-
programmed to produce neuroblastoma iPS cells. We are currently 
testing whether these reprogrammed cells are capable of forming 
neuroblastoma in immune-compromised mice. These novel cells 
may be a useful tool to explore the underlying mechanisms of 
neuroblastoma initiation, and to prioritise, or identify and evaluate, 
putative new treatment strategies.

Poster Board Number: F-3257

UNIQUE PRESERVATION OF NEURAL CELLS IN 
HUTCHINSON-GILFORD PROGERIA SYNDROME 
(HGPS) IS DUE TO THE NEURAL-SPECIFIC 
EXPRESSION OF THE MIR-9 MICRORNA
Nissan, Xavier1, Blondel, Sophie1, Navarro, Claire2, Martinat, Cecile1, 
De Sandre-Giovannoli, Annachiara2, Levy, Nicolas2, Peschanski, 
Marc1

1CECS, I-STEM, AFM, Institute for Stem cell Therapy and Exploration of 
Monogenic diseases, Evry, France, 2INSERM UMR S 910 Génétique médicale 
et génomique fonctionnelle, faculté de médecine Timone - Université de la 
Méditerranée, Marseille, France

One puzzling observation in patients affected with Hutchinson-
Gilford progeria syndrome (HGPS), who exhibit a systemic and 
dramatic premature aging phenotype, is the absence of any con-
spicuous cognitive impairment. Recent studies based on induced 
pluripotent stem cells (iPSC) derived from HGPS patients cells have 
stressed the discrete lack of expression in control and HGPS neural 
derivatives of lamin A, a major isoform of LMNA initially produced 
as a precursor called prelamin A. Prelamin A defective maturation 
processing induces the production of toxic progerin in patients’ 
cells nuclei. Here we show that miR-9, a neural specific microRNA, 
negatively controls lamin A and progerin expression in HGPS iPSC 
derived neural cells and is sufficient to attenuate nuclear blebbing 
in non-neural HGPS iPSC progenies. Altogether, our results support 
the hypothesis that the protection of HGPS patients neural cells 
from progerin accumulation relates to the physiologically restricted 
expression of the miR-9 microRNA to that specific cell lineage.

Poster Board Number: F-3258

GENERATION OF IPS CELLS FROM HUMAN T CELLS 
: THERAPEUTIC POTENTIAL OF IPS CELLS DERIVED 
FROM MATURE LYMPHOCYTES
Vizcardo, Raul1, Masuda, Kyoko2, Yamada, Daisuke1, Fujii, Shin-
ichiro3, Shimizu, Kanako4, Hanada, Ken-ichi5, Ishikawa, Fumihiko6, 
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Japan, 3Research Unit for Cellular Immunotherapy, RIKEN YOKOHAMA RCAI, 
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RCAI, Yokohama, Japan, 5Tumor Immunology Section, NIH, Bethesda, MD, USA, 
6Research Unit for Human Disease Model, RIKEN YOKOHAMA RCAI, Yokohama, 
Japan

iPS cells can be induced from various types of somatic cells by 
reprogramming them using Yamanaka factors (Oct4, Sox2, Klf4, 
and Myc). They are reported to be very similar to ES cells in many 
respects, such as gene expression pattern, multipotency and differ-
entiability . They are expected to be used as cell source for produc-
tion of various types of cells to be used in regeneration medicine. 
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In this study, we planned to use iPS cells as a progenitor source 
for immune cell therapy. For this purpose, iPS cells derived from a 
lymphocyte that shows a certain antigen-specificity are preferable, 
because antigen specificity is inherited to iPS cells made from the 
lymphocyte. For example, if iPS cell are produced from cytotoxic T 
cells specific to a tumor antigen, T cells generated from these T-iPS 
can be used in cell therapy for patients bearing cancer. We have 
succeeded in establishing iPS cells from human mature T cells (T-iPS 
cells), namely from whole CD3+ cells or CD4-CD8+ cells of cord 
blood as well as of adult peripheral blood. These T-iPS cells were 
confirmed to bear productively rearranged TCRβ chain gene. These 
T-iPS cells were differentiated into CD4+CD8+ double positive T 
cells and eventually into CD8+ single positive T cells expressing 
αβTCR in an in vitro co-culture system using OP9-DL1 stromal cells. 
Such T cell induction occurred more efficiently from T-iPS cells than 
from human ES cells or from iPS cells derived from other cell types 
such CD34+ cord blood cells or fibroblasts. To confirm that T-iPS 
cells can generate antigen specific T cells we established T-iPS cells 
from Mart1 (Melanoma antigen recognized by T cells 1) specific 
CTL cells. These Mart1 T-iPS cells were differentiated in vitro into 
CD4+CD8+ double positive T cells. Majority of these DP cells were 
found to be Mart-1 tetramer positive. We are now trying to induce 
mature T cells using NSG (NOD-SCID common γ-/-) mice. Because 
our Mart1 T-iPS cells are restricted to HLA-A2, in this experiment 
setting we used NSG mice carrying HLA-A2.

Poster Board Number: F-3259

TRANSIENT EXPRESSION OF REPROGRAMMING 
FACTORS In vIvo LEADS TO WILMS’-LIKE TUMOR 
DEVELOPMENT IN THE KIDNEY
Onishi, Kotaro1, Watanabe, Akira1, tanaka, akito1, Yamamoto, 
Takuya1, Shimizu, Masahito2, Moriwaki, Hisataka2, Yamanaka, 
Shinya1, Woltjen, Knut1, Yamada, Yasuhiro1

1Center for iPS Research and Application, Kyoto University, Kyoto City, Japan, 
2gastrointestinal medicine, Gifu University, Gifu City, Japan

Induction of 4 transcription factors, Oct3/4, Klf4, Sox2, Myc in 
differentiated somatic cells has yielded induced pluripotent stem 
cells (iPSCs). Although iPSC generation does not require changes 
in genomic sequence, iPSCs acquire indefinite growth potential; a 
key characteristic shared with cancer cells. In this study, we gener-
ated a reprogrammable mouse in which reprogramming factor 
expression can be controlled temporally in vivo by treatment with 
doxycycline (Dox), and examined the effects of factor expression 
in somatic cells and tissues. Induction of reprogramming factors 
in vivo caused active cell proliferation and a rapid expansion of 
dysplastic lesions in epithelial tissues. Prolonged expression of 
reprogramming factors caused the invasive growth of dysplastic 
cells, leading to cancer development in various organs, including 
the intestine and skin. Expansion of dysplastic cells was observed 
in the pancreas and kidney where cells do not divide actively under 
normal physiological conditions. Interestingly, such dysplastic cells 
disappeared shortly after the withdrawal of Dox treatment, possibly 
reflecting an epigenetic memory for cellular identity. Following 
longer periods of reprogramming factor induction, we observed 
dysplastic proliferating cells in the kidney, which continued neo-
plastic growth even after Dox withdrawal. These Dox-independent 
tumor cells grew invasively into the adipose tissue surrounding the 
kidney. Histological analysis revealed that the Dox-independent 
kidney tumor resembles Wilms’ tumor, a common pediatric kidney 
cancer. In addition, microarray analysis demonstrated that many 
upregulated genes in the Dox-independent kidney tumors were 
similarly upregulated in Wilms’ tumors. Our results suggest that 
aspects of cellular reprogramming may be involved in the develop-

ment of pediatric cancers, and our reprogrammable mouse system 
could present a suitable model system to study these processes.

Poster Board Number: F-3260

USE OF INDUCED PLURIPOTENT STEM CELLS 
TO MODEL SELECTIVE NEURONAL FAILURE IN 
NIEMANN PICK TYPE C1
Williams, Daniel A .1, Ordonez, Paulina1, Gastelum, Grady2, 
Goldstein, Lawrence S.B.1
1University of California, San Diego, San Diego, CA, USA, 2San Diego State 
University, San Diego, CA, USA

Niemann-Pick type C1 (NPC1) is a progressive and uniformly fatal 
inherited pediatric dementia, characterized by defects in intracellu-
lar cholesterol trafficking. NPC1 is caused by loss of function of the 
endosomal-lysosomal membrane transporter NPC1. Disruptions in 
this transport system result in the accumulation of cholesterol and 
glycolipids in the lysosomal compartment, triggering progressive 
cerebellar, hippocampal, and cortical neurodegeneration. NPC1 has 
intriguing similarities with Alzheimer’s disease, suggesting a com-
mon pathogenic mechanism. Previous research in our lab utilizing 
genetically engineered NPC1 knockdown (KD) human embryonic 
stem cells (hESC) suggests that disrupted turnover of mitochondria 
by autophagy may be a major factor causing selective neuronal 
failure. Utilizing retroviral reprogramming methods we have gener-
ated and characterized a set of induced pluripotent stem cells 
(IPSC) from NPC1 null and severe hypomorph patient fibroblasts. 
We efficiently induce neuronal differentiation of control and NPC1 
hIPSCs using specific growth factor combinations and enrichment 
of neuronal populations by fluorescence activated cell sorting 
(FACS). Our main goal is to use patient specific NPC1 neurons, and 
hESC-derived NPC1 knockdown neurons previously generated in 
our lab to probe alternative mechanisms of disease that will lead to 
effective therapeutic approaches for NPC1 and related disorders. 
Specifically, we are testing the hypothesis that NPC1 mimics a state 
of cholesterol starvation, inducing excessive activation of autopha-
gy as an alternative route to release cholesterol from the lysosome, 
and that imbalanced autophagy is a major contributor to selective 
neuronal failure, triggering downstream pathologies typical of 
disease progression including synaptic defects. The use of hIPSCs 
to study human neurodegenerative disease is in the early stages 
of development and validation of the use of these cells and their 
derivatives to model human disease is crucial. Parallel analysis of 
neurons derived from NPC1 KD hESCs and patient specific hIPSCs 
is a powerful approach that will begin to assess the role of genetic 
heterogeneity in generating neuronal phenotypes, and therefore 
will help cross validate the use of hIPSCs for the study of neurode-
generative diseases.
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IDENTIFICATION OF NOVEL BIOMARKERS FOR 
VASCULAR COMPLICATIONS ASSOCIATED WITH 
AUTOSOMAL DOMINANT POLYCYSTIC KIDNEY 
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1Kyoto University, Kyoto, Japan, 2Kitano Hospital The Tazuke Kofukai Medical 
Research Institute, Osaka, Japan

Autosomal dominant polycystic kidney disease (ADPKD) is the most 
prevalent, potentially lethal, monogenic disorder, characterized 
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by the development of multiple renal cysts and various extrarenal 
manifestations. Cardiovascular complications are the main cause 
of death in ADPKD patients and intracranial aneurysms, causing 
subarachnoid hemorrhage, are among the most serious. The patho-
genesis of vascular lesions as well as cyst formation remains largely 
unknown. Here we report the derivation of induced pluripotent 
stem cells (iPSCs) from skin fibroblasts from seven ADPKD pa-
tients, among whom four had intracranial aneurysms. These iPSCs 
differentiate into vascular endothelia and smooth muscle cells in 
vitro, which recapitulate the defective intracellular Ca2+ regulation, 
similar findings to those reported in vascular cells of mouse ADPKD 
models. Furthermore, by microarray analyses, we have identified 
several molecules whose expression levels are specifically altered 
in the iPSC-derived vascular cells from ADPKD patients and in those 
from ADPKD patients with aneurysms. Among the molecules, 
both mRNA and protein expression of an enzyme and its secretion 
into culture media show statistically significant elevations in the 
iPSC-derived endothelia from ADPKD patients with aneurysms as 
compared to the patients without. These results suggest that vas-
cular cells differentiated from patient-specific iPSCs can be used for 
studying the mechanisms of vascular complications in ADPKD and 
for identifying novel molecular diagnostic and therapeutic targets 
in ADPKD.
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GENERATION OF MUTANT HUMAN INDUCED 
PLURIPOTENT STEM CELLS AS A CELLULAR 
MODEL FOR SPINOCEREBELLAR ATAXIA TYPE 2
Xia, Guangbin1, Santostefano, Katherine2, Hamazaki, Takashi1, Liu, 
Jilin1, Subramony, SH1, Terrada, Haohiro2, Ashizawa, Tetsuo1

1Neurology, University of Florida, Gainesville, FL, USA, 2pathology, University of 
Florida, Gainesville, FL, USA

Introduction: Spinocerebellar ataxia type 2 (SCA 2) is caused by 
triple nucleotide repeat (CAG) expansion in the coding region of 
the ATAXN2 gene on chromosome 12, which produces an elon-
gated, toxic polyglutamine tract, leading to Purkinje cell loss. 
There is currently no effective therapy. One of the main obstacles 
that hampers therapeutic development is lack of an ideal disease 
model. In this study, we have generated an affected human SCA 2 
iPS cell line and a wild type iPS cell line. We further compared their 
neural differentiation and characterized SCA 2 iPS cells as an in vitro 
cell model. Materials and Methods: The study was approved by the 
UF institutional Review Board. The SCA 2 subject was a 30 year old 
male with 20/44 CAG repeats. Normal control was a non-affected 
51 year old male. Skin samples were taken by punch biopsy. Dermal 
skin fibroblast cells were generated by primary culture of skin ex-
plants. Passage 3 of skin fibroblasts were used for reprogramming. 
Traditional Yamanaka factors (hOct4, hSox2, hKlf4, hc-Myc) were 
transduced by retroviral infection. The iPS cell lines were character-
ized by morphology, Karyotyping, RT-PCR and immunofluroscence 
assay of stem cell markers. Pluripotency was assessed by in vitro 
Embryoid Body-mediated differentiation. The generation of neural 
stem cells(NSC) and in vitro neural differentiation were assessed. 
NSC and neural cells differentiation were monitored by morphol-
ogy and immunofluroscence stains of specific NSC marker (nestin), 
neuronal markers (neurofilament H, β-tubulin III) and astrocytic 
marker (GFAP). Pathognomic marker of SCA 2 was detected by a 
immunocytochemical staining of polyglutamine inclusion bodies. 
Time-lapsed neuronal growth pattern was compared between SCA 
2 and normal cells. The stability of the expanded CAG repeats of 
SCA 2 during reprogramming and neural differentiation were also 
assessed. Results: SCA 2 iPS and normal iPS clones show typical 
stem cell growth pattern in culture with high nuclear/cytoplasm 

ratio with normal karyotype. The iPS colonies maintain the same 
growth pattern through subsequent passages. All iPS cell lines 
express stem cell markers by RT-PCR and immunocytofluorescence 
(Oct4, Nanog, Sox2, SSEA4) and differentiated into three embryonic 
germ layer cells in vitro using Embryoid Body formation. Upon in 
vitro neural differentiation, normal iPS cells underwent normal 
differentiation steps from neurospheres to neural rosettes, neural 
stem cells and neural cells. However, SCA 2 iPS cells showed abnor-
mality in neural rosette formation but successfully differentiated 
into neural stem cells and subsequent neural cells. SCA 2 neural 
cells contain pathognomic marker of polyglutamine inclusion bod-
ies. Time-lapsed neural growth assay indicate terminally differenti-
ated SCA 2 neural cells are short-lived compared to normal neural 
cells. The expanded CAG repeats of SCA 2 were stable throughout 
reprogramming and neural differentiation. Conclusions: We have 
established the first disease-specific human SCA2 iPS cell line. The 
mutant iPS cells have the potential for neural differentiation. The 
neural stem cells, neurons and astrocytes harboring mutations are 
ideal for the study of SCA 2 pathogenesis. These cells can also func-
tion as a translational platform for therapeutic drug development 
and cell-based therapy of polyglutamine disorders.
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IPS-DERIVED KIDNEY PODOCYTES FROM 
PATIENTS WITH GENETIC KIDNEY DISEASE: 
APPLICATIONS FOR DISEASE MODELING AND 
THERAPEUTIC SCREENING
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The increasing incidence of end-stage renal disease (ESRD) is a 
worldwide health crisis responsible for considerable burden of 
illness and premature mortality. Alport Syndrome and polycystic 
kidney disease (PKD) are inherited genetic disorders that lead to a 
progressive loss of kidney cells resulting in declining organ function 
and ESRD. The reprogramming of somatic cells to induced pluripo-
tent stem (iPS) cells has attracted considerable attention for disease 
modeling, drug screening and regenerative medicine and we have 
recently shown that iPS cells can be derived from human kidney 
cells (J Am Soc Nephrol, 2011). In the present study, fibroblasts 
and kidney cells grown from skin and kidney biopsies of patients 
with Alport Syndrome and polycystic kidney disease (PKD) were 
reprogrammed by retroviral transduction (OCT4, SOX2, KLF4, and 
c-Myc) and subsequently differentiated towards kidney glomerular 
podocytes. The DNA methylation profiles of skin-derived iPS cells 
were analyzed by bisulfite sequencing using the OCT4 promoter, 
compared to kidney cell-derived iPS cells. The iPS colonies were 
analyzed for stem cell marker expression using immunofluo-
rescence microscopy and qPCR. The pluripotent capacity of the 
undifferentiated iPS cells was tested by the formation of teratomas 
following injection into immunodeficient mice and the differentia-
tion into embryoid bodies. Further to this, we have developed a 
reliable protocol that efficiently directs the differentiation of iPS 
cells towards kidney glomerular podocytes. The disease-specific iPS 
cells resembled human embryonic stem cells (hES) in morphology 
and gene expression localizing for OCT3/4, SSEA-4, TRA-1-60 and 
TRA-1-81 proteins. Using qPCR, the iPS cells expressed stem cell 
marker genes and exhibited silencing of the retroviral transgenes 
by passage four. DNA methylation profiles showed that fibroblast 
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and mesangial-derived iPS cells had OCT4 methylation patterns 
similar to hES cells, but different to the primary target cells. iPS cells 
formed embryoid bodies and expressed markers of all three germ 
layers by immunostaining and RT-PCR. The injection of undifferenti-
ated iPS colonies into immunodeficient mice formed teratomas, 
thereby demonstrating pluripotency. Upon embroid body differen-
tiation towards the mesoderm lineage and kidney progenitors the 
iPS-derived podocytes shared a similar morphological phenotype 
and expressed proteins and mRNA comparable to primary human 
podocytes. The present study established iPS cell lines and kidney 
podocyte progenitors from the somatic cells of Alport and PKD 
patients that maintain the disease genotype and phenotype, 
advancing the potential of human iPS-derived kidney cells for 
modeling the genetic disorder and for the screening of new drug 
compounds. This will offer alternatives to the limited framework of 
existing clinical options.

Poster Board Number: F-3264

DEVELOPING IPS CELL TECHNOLOGY FOR 
TREATING HIV INFECTION
Ye, Lin1, Fusaki, Noemi2, Chang, Judy1, Kan, Yuetwai1

1Medicine, UCSF, San Francisco, CA, USA, 2DNAVEC, Tsukuba, Japan

The discovery of iPS cell holds great promise in regenerative medi-
cine since it is possible to produce patient specific pluripotent stem 
cells from affected individuals for autologous treatment. Our study 
is aimed towards treatment of HIV infection with autologous hema-
topoietic stem cell (HSC) transplantation through iPS cell therapy. It 
was reported more than 15 years ago that individuals homozygous 
for the Δ32 mutation of the chemokine receptor, CCR5 are highly 
resistant to HIV infection. Recently, after an HIV-infected patient 
with acute leukemia received stem cell transplants from a HLA 
compatible donor homozygous for this mutation, he has not re-
quired antiviral medications and remains free of detectable viremia 
. Hence, a possible approach to therapy is to prepare iPS cells from 
infected patients, knock out both wild-type CCR5 alleles or replace 
them with the Δ32 mutation and differentiate them into HSC for 
auto-transplantation. In this study we propose to demonstrate 
the feasibility of this approach by rendering cells obtained from 
normal individuals resistant to HIV infection. In order to minimize 
genomic DNA damage, we avoid techniques that involve integrat-
ing viral vectors or introduce double-strand DNA breaks. Using 
the non-integrating cytoplasmic Sendai viral vectors (CytoTuneTM 
iPS), we could generate iPS cells efficiently (0.06-0.25%) from adult 
CD34+ and peripheral blood mononuclear cells (PB-MNC). After 3-5 
passages, Sendai viral genome could not be detected by real-time 
quantitative RT-PCR or immunostaining for Sendai viral proteins. 
To exclude T cell or B cell derived iPS clones reprogrammed from 
PB-MNC, clonality assays was performed and showed that only 1 
out of 14 lines tested was derived from B lymphocyte. To knock 
out the CCR5 gene or replace it with the CCR5Δ32 mutation by 
homologous recombination, we used BAC based vectors and 
obtained frequencies of mutation of 4-6%. Mutation of the 2nd al-
lele is in progress. Using the spin EB method, we showed that these 
blood cell derived iPS cells could efficiently be differentiated into 
HSC without the need of co-culture with either mouse or human 
stromal cells. We obtained ~50% CD34+ and ~25% CD34+/CD43+ 
HSC that could be differentiated into mature blood cells including 
monocytes and lymphocytes. These blood cells prepared from the 
mutated iPS cells will be tested for their resistance to HIV in vitro. 
The CD34+ cells from them will be transplanted into immunodefi-
cient mice and resistance to HIV infection tested in vivo. Our results 
so far demonstrate that the Sendai viral vectors are very efficient in 
reprogramming adult CD34+ and PB-MNC and the iPS cells so gen-

erated are vector and reprogramming factor free. Their mutation 
and differentiation into HSC can provide an approach for curing HIV 
infection.
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Neuropsychiatric disorders such as autism and schizophrenia are 
challenging targets for therapeutic drug development because of 
the difficulty of identifying novel molecular targets in humans. The 
advent of induced pluripotent stem cells (iPSCs) provides an oppor-
tunity to generate neurons from patients with psychiatric disease 
that allows the subsequent identification of signaling defects in 
these cells. The deletion of the 22q11 chromosomal region gives 
rise to a multisystem disoder, which has been consistently associ-
ated with both schizophrenia and autism. We have generated iPSCs 
from a cohort of patients with 22q11DS that have been diagnosed 
with schizophrenia or autism. Using single cell gene expression, 
RNAseq, calcium imaging and neurite morphology we identified a 
series of interesting phenotypes in patient-derived neurons when 
compared to neurons derived from healthy controls. These results 
provide biological insights into the underlying cellular defects that 
lead to psychiatric disorders.
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ESTABLISHING A PATIENT-SPECIFIC IPSC MODEL 
FOR HIRSCHSPRUNG’S DISEASE AND OTHER 
NEURAL CREST-ASSOCIATED DISEASES
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Hirschsprung’s disease (HSCR) is a congenital disease which is 
caused by the partial colonisation of enteric neural crest (NC) cells 
along the bowel where these cells fail to proliferate, differenti-
ate or migrate during fetal development. The absence of ganglia 
especially in the hindgut region results in bowel obstruction. In 
order to study the disease etiology of HSCR, we employed the 
iPSC technology for establishing the human model for HSCR. We 
have selected a patient carrying a risk allele (T) in rs2435362 of RET 
gene who exhibits partial agangliosis accompanied by atrial and 
ventricular septal defects (ASD/VSD). It is speculated that defects in 
both the enteric and cardiac NC cells causes a reduction in ganglia 
and smooth muscle tissues leading to congenital structural mal-
formation which are relatively common in other HSCR patients. We 
reprogrammed the patient’s fibroblast cells into iPS cells by ectopic 
expression of four reprogramming factors. Three patient-specific 
iPS cell lines were currently obtained. They were ES-like, expressing 
the pluripotency markers and with low DNA methylation levels of 
CpG sites in the promoter regions of NANOG and OCT3/4. Impor-
tantly, they could generate teratoma comprising all three germ lay-
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ers when they were injected in SCID mice, further corroborating the 
cells had acquired pluripotency. Subsequent differentiation experi-
ments revealed that these HSCR iPS cells were able to differentiate 
into NC cells of a comparable capacity as that of the control iPS cells 
(IMR90). In addition, these iPS-derived NC cells were multipotent 
and could commit to both neurogenic and smooth muscle lineages 
under defined differentiation conditions. Nevertheless, in general, 
all the HSCR-iPS cells showed a lower competency to form neurons 
and smooth muscle cells, suggesting that differentiation defects of 
NC may represent a cause of HSCR and other NC-associated disor-
ders. Taken together, these results substantiate the potential use of 
our patient-specific model to study the etiology of HSCR and other 
NC-associated diseases.
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HUMAN IPSC-DERIVED MESENCHYMAL STEM 
CELLS MODULATE MYOCARDIAL REGENERATION 
THROUGH REDUCING OXIDATIVE STRESS AND 
RESTORING CARDIAC PROGENITOR CELLS IN 
ANTHRACYCLINE CARDIOMYOPATHY
Qizhou, Lian1, Zhang, Yuelin1, Pong, Ming-Wai2, Liao, Songyan1, 
Chai, Yue-Hung1, Tse, Hung-Fat1

1Medicine, The University of Hong Kong, Hong Kong, Hong Kong, 2Eye Institute, 
The University of Hong Kong, Hong Kong, Hong Kong

Background: Anthracycline is one of the most effective anticancer 
treatments ever developed for various malignancies. However, its 
clinical implementation is markedly hampered by its severe cardio-
toxicity. Depletion of cardiac progenitor cells (CPCs) by anthracy-
cline treatment has been proposed as a novel concept in the devel-
opment of anthyclincine-induced cardiomyopathy. This study aims 
to study therapeutic efficacy and mechanisms of human induced 
pluripotent stem cell-derived mesenchymal stem cells (iPSC-MSCs) 
against doxorubicin induced-cardiomyopathy. Methods and Re-
sults: Administration of doxorubicin (DOX) in mice resulted in a di-
lated myopathy, heart failure and death. To test therapeutic efficacy 
of iPSC-MSC in attenuation of anthracycline-increased induced 
oxidative stress depletion of CPC pool and myocardium apoptosis, 
mice were randomly assigned to receive phosphate-buffered saline 
(Dox group); 3.0x105 human BM-derived MSCs (BM-MSCs group) or 
3.0x105 iPS-derived MSCs (iPS-MSCs group) injections intramyocar-
dially. Among all groups at 3-weeks post-transplantation, iPSC-MSC 
treatment displayed the most prominent efficacy in restorationof 
heart dysfunction and CPCs depletion, decrease of oxidative stress 
and myocardium apoptosis, and promotion of cardiomyocyte recy-
cling. Compared to adult BM-MSCs, a differential paracrine capacity, 
and a greater cellular retention and differentiation potential with 
lower level of MHC expression in iPSC-MSCs were observed that 
may attribute to a higher efficacy of iPSC-MSC against Doxorubicin 
cardiomyopathy. Conclusion: our results indicate human iPSC-MSC 
exhibits a greater protective efficacy than BM-MSC against an-
thracylcine-induced cardiomyopathy and raise the possibility that 
iPSC-MSCs can be administrated to individuals who are particularly 
sensitive to the cardiotoxicity of anthracyclines for prevention and/
or management of heart failure in future.

Poster Board Number: F-3268

REPROGRAMMING OF WRINKLY SKIN SYNDROME 
PATIENT FIBROBLASTS INTO INDUCED 
PLURIPOTENT STEM CELLS
Zhang, Jinqiu, Sui, Lin, Zhou, Fan, Cheng, Terence You De, Colman, 
Alan
Institute of Medical Biology, Singapore, Singapore

Autosomal recessive cutis laxa type II (also called Wrinkly Skin Syn-
drome, WSS) describes a group of syndromal disorders that often 
associated with a progeriod appearance, lax and wrinkled skin, 
osteopenia and mental retardation. Recent work has revealed that 
mutations in PYCR1 (pyrroline-5-carboxylate-reductase 1) gene are 
the cause of the disease. PYCR1 is an enzyme involved in proline 
metabolism and localizes to the mitochondrial matrix. It catalyzes 
the obligatory and final step of de novo proline synthesis. However, 
the levels of proline in WSS patient serum or cultured fibroblast 
cells are within normal range. Studies in Xenopus and zebrafish 
have shown that knock down of PYCR1 transcripts in embryos lead 
to stunted growth, obvious skin defects with disorganized skin 
epithelium and increased rate of apoptosis. This suggests that loss 
of PYCR1 may leads to developmental defects through increased 
apoptosis. Studies of PYCR1 function in human tissues are not avail-
able. Unlike Xenopus which has one PYCR gene and no paralogs, 
human PYCR1 has two paralogs, the highly similar PYCR2 and more 
distantly related PYCRL. In WSS patient fibroblasts, the expression 
level of PYCR2 and PYCRL was found normal. In order to study 
the role of PYCR1 in the pathogenesis of WSS, we plan to gener-
ate WSS- iPS cells as a model system. In this study, fibroblast lines 
from two patients with same PYCR1 mutation (K215-D319 del) and 
two normal lines were reprogrammed into iPSCs. WSS-iPSC clones 
were found with no expression of PYCR1 protein, similar to that of 
patient fibroblasts. All clones expressed high level of endogenous 
pluripotent markers, similar to human ESC lines. There is no growth 
retardation or apoptosis observed in WSS-iPSCs. WSS-iPSCs can 
give rise to three germ layers of tissues in teratoma formation assay. 
We further confirmed that PYCR2 and PYCRL expression in iPSCs 
kept stable and were not compensatory up-regulated. These results 
suggest that PYCR1 is dispensable in iPSC generation and mainte-
nance. WSS-iPSC may serve as a reliable model system to study the 
mechanism of PYCR1 in tissue development, esp. neural, skin and 
bone formation. The results of accessing mitochondria functions in 
patient iPSCs will also be shown.

Poster Board Number: F-3269

PROTEIN BASED HUMAN INDUCED PLURIPOTENT 
STEM CELLS AS A POTENTIAL DONOR FOR 
PARKINSON’S DISEASE CELL THERAPY
Rhee, Yong-hee, Yi, Sanghoon, Lee, Sang-hun
Stem Cell Biology and Regenerative Medicine, Hanyang Univ., Haengdang-
dong,Sungdong-gu,Seoul, Korea, Republic of

Human embryonic stem (hES) cells, derived from preimplanted 
embryonic blastocyst, are regarded as a desirable cell source for cell 
replacement therapies. In addition to safety and ethical concerns, 
however, clinical level of cell transplantation may require donor 
cells of which MHC genes are compatible to those of the recipi-
ent. In an effort to generate histocompatible stem cells, several 
groups have established ES cell-like pluripotent stem cells derived 
from human adult tissue cells by reprogramming (human induced 
pluripotent stem cells; hiPS cells). To test a possibility of hiPS cells 
in therapeutic use for Parkinson’s disease (PD) characterized by 
degeneration of dopamine (DA) neurons in the midbrain substantia 
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nigra, this study aims at derivation of midbrain-type DA (mDA) neu-
rons from hiPS cells and evaluation of the hiPS-derived DA neuron 
properties, functions, and safety in clinical use. Co-culture protocol 
with the stromal cell-line MS5 was applied on the differentiation of 
the hiPS cells which has been established from foreskin fibroblasts 
by lentiviral exogene delivery of Oct3/4, Sox2, Nanog, LIN28. Similar 
to hES cell differentiation, hiPS cells efficiently differentiated toward 
midbrain-type neural precursor (NP; hiPS-NP) cells, which in turn 
yielded an enriched population of mDA cells exhibiting the expres-
sions of the markers related to the DA neuron, tyrosine hydroxylase 
(TH) and dopamine transporter (DAT), midbrain-specific markers 
engrailed-1 (En1), Nurr1, A9 midbrain DA Neuron-specific marker 
G-protein regulated inward-rectifier potassium channel subunit2 
(Girk2). Upon transplantation, the hiPS-NP cells survived for 4 weeks 
of post-transplantation period, differentiated into mDA neurons 
which were integrated to host striatum and induced significant 
behavioral restorations in 2 out of 4 PD rats. Next, we compared 
hiPS-NP (DA) cell properties with those of NP cells derived from 
hES cells (hES-NP). Previous studies have shown that the prolifera-
tive and DA neurogenic properties of hES-NP cells are unaltered 
after long-period of NP cells expansion. By contrast, proliferation 
of hiPS-NP cells was sustained only for short-term period: three 
times after NP passages, proliferation of hiPS-NP cells were not 
induced with a decrease of telomerase activity. In contrast to none 
or slight expressions of undifferentiated markers in hES-NP cells, 
relatively abundant expression of the undifferentiated markers and 
cells expressing Oct3/4 were detected in the cultures for hiPS-NP 
(DA) cells. RT-PCR analyses using the primers specifically detecting 
the undifferentiated genes exogenously introduced showed that 
expressions of the exogenes were not abolished but continued 
after differentiation. Furthermore, the expression of exogenes were 
modulated by several intracellular signalings including that medi-
ated by cAMP. Taken together, this study indicates a promising pro-
spective of hiPS-NP cells as a source for PD therapy, but problems in 
cell maintenance in vitro and safety in clinical use are remained to 
be further solved.

Poster Board Number: F-3270

ION CHANNELS PROPERTIES OF EPILEPTIC 
NEURONS DIFFERENTIATED FROM HUMAN-
INDUCED PLURIPOTENT STEM CELLS
Jingxin, Liu, Longmei, Zhang, Zhiyuan, Li
Guangzhou Institutes of Biomedicine and Health,Chinese Academy of Sciences, 
Guangzhou, China

Dravet syndrome (DS) is a kind of severe myoclonic epilepsy of 
infancy (SMEI), which is found closely associated with the mutation 
of voltage-gated sodium channels (Nav1.1), SCN1A gene. Nav1.1 
mainly expresses in the central and peripheral nervous system. 
It plays a crucial role in the initiation and propagation of action 
potential and is an important regulator for neuronal excitability. 
There have been studies examining the functional effect of SCN1A 
mutations in vitro expression system. Researches exploring the link-
age between SCN1A mutations and the genetic disease in Nav1.1 
knockout mice have also been carried out. As the majority of stud-
ies to date rely on exogenous over-expression of SCN1A mutant in 
HEK cells and transgenic mice, the impact of endogenous SCN1A 
mutations on functional human patient neurons remains unclear. 
The purpose of our research is to establish disease cell model using 
DS patient iPS cell-derived neurons. Such neurons will then be 
used to study what functional change may result from the Nav1.1 
mutation and how the exact functional abnormality will further 
cause DS. In this research, skin fibroblasts of DS patient and normal 
human (control) were reprogrammed and directed to differenti-

ate into neurons. Immunoassaying and patch clamp technique 
were performed for neurons identification. The normal human 
iPS-derived neural cells have been well characterized by electro-
physiological recording. Also, electrophysiological assay showed 
functional active neurons from DS patient derived iPS cells were 
generated. These neurons displayed single action potential, TTX 
sensitive sodium current and TEA-Cl sensitive potassium current 
after certain stimulatory signal was given. Our study demonstrated 
that iPSCs can generate electrically active neurons with characteris-
tics of their natural counterparts. Functionally analyzing these cells 
may help us to understand the feasibility of using iPSCs-derived 
corrected neurons in epileptic therapy and in vitro cell model for 
drug screening.

Poster Board Number: F-3271

HUMAN INDUCED PLURIPOTENT STEM CELL 
MODEL OF BARTH SYNDROME
Santostefano, Katherine1, Soustek, Meghan2, Byrne, Barry2, Terada, 
Naohiro1

1Department of Pathology, University of Florida, Gainesville, FL, USA, 
2Department of Pediatrics, University of Florida, Gainesville, FL, USA

Barth Syndrome (BTHS) is an X-linked recessive mitochondrial 
disorder caused by loss-of-function mutations in the Tafazzin (TAZ) 
gene. TAZ encodes an acyltransferase involved in the metabolism 
of cardiolipin (CL), a unique phospholipid nearly exclusively local-
ized to the mitochondrial inner membrane. Functional deletion of 
TAZ impairs proper maturation of CL, leading to mitochondrial dys-
function and various phenotypes including heart failure, myopathy, 
neutropenia, and growth retardation. Interestingly, patients experi-
ence variability in symptoms, age of onset, and disease progres-
sion. Among the clinical features of the disease, heart failure is most 
critical for early lethality and investigation using heart tissue is most 
relevant. Unfortunately, access to heart tissue is extremely limited 
and current animal BTHS models are not sufficient to investigate 
this direction. For these reasons, we generated induced pluripotent 
stem cells (iPSCs) and in vitro differentiated cardiomyocytes to 
develop a useful and highly relevant human model for BTHS. BTHS 
iPSCs were successfully generated through conventional retroviral 
transduction of Oct4, Sox2, c-Myc, and Klf4. They demonstrated 
apparently normal morphology and growth rate, normal karyo-
type, expression of pluripotency specific markers including SSEA4, 
Nanog and Oct4, and the ability for teratoma formation in immuno-
compromised mice. When we examined mitochondrial phospho-
lipid status using MALDI-TOF, BTHS cells showed a marked reduc-
tion in mature CL recapitulating the disease phenotype in vitro. 
Differentiation to cardiomyocytes using high density monolayer 
and addition of Activin A and BMP4 growth factors allowed us to 
examine mitochondrial morphology and dysfunction in the target 
tissue. BTHS iPSCs provide a valuable model to study mechanisms 
underlying how TAZ mutation and other unknown genetic factors 
in BTHS patients lead to cardiac abnormality. Further, these cells will 
become useful to develop novel therapeutic interventions.



ISSCR 10th Annual Meeting www.isscr.org/2012

280

Detailed Program and Abstracts — Friday, June 15
Poster Board Number: F-3272

DIFFERENCES IN APOPTOTIC RESPONSE TO 
DNA DAMAGE OF PLURIPOTENT STEM CELLS 
FACILITATES PHARMACOLOGIC PURGING OF 
TERATOMA-FORMING STEM CELLS
Smith, Alyson J .1, Nelson, Natalie2, Oommen, Saji1, Hartjes, 
Katherine1, Nelson, Timothy J.1
1General Internal Medicine, Mayo Clinic, Rochester, MN, USA, 2University of 
Florida, Gainesville, MN, USA

Pluripotent stem cells offer an unlimited potential for regenerative 
medicine, yet harnessing the therapeutic capacity while minimiz-
ing the risk of uncontrolled tumor formation remains a formidable 
challenge. As partially differentiated progenitor cells derived from 
pluripotent starting sources have been the focus of bioengineering 
efforts designed to generate therapeutic products, the uncertain 
risk of residual pluripotent stem cells requires a targeted approach 
to exclude contaminating cell types. In this study we aimed to de-
fine a toxicity strategy that could selectively purge pluripotent stem 
cells from partially differentiated progenitor cells to avoid the risk of 
uncontrolled cell growth in a mixed population, thereby increasing 
the safety of a therapeutic cell population. In response to increas-
ing doses of genotoxic agents, annexin-V binding assays demon-
strated that mouse embryonic stem cells and induced pluripotent 
stem (iPS) cells, in contrast to somatic cell types, are hypersensitive 
to apoptotic induction in response to DNA damage. Notably, this 
hypersensitivity of pluripotent stem cells is abrogated upon in vitro 
differentiation, with the IC50 increasing nearly 2-orders of magni-
tude. Quantitative RT-PCR and western blotting demonstrated that 
this response is mediated through upregulation of the BH3-only 
protein Puma. Furthermore, mouse teratoma studies and transcrip-
tional analysis demonstrated that etoposide treatment of partially 
differentiated progenitors derived from pluripotent stem cells 
could be purged of residual stem cells rendering the progenitor 
population of cells refractory to teratoma formation. Collectively 
this study establishes that the phenotype of a hypersensitive apop-
totic response to DNA damage of mouse pluripotent stem cells 
can be exploited to decrease dysfunctional tumor formation and 
increase the safety of a therapeutic cell population without requir-
ing long-term differentiation prior to transplantation.

Poster Board Number: F-3273

A HIGH CONTENT DRUG SCREENING PLATFORM 
FOR HUMAN MOTOR NEURONS FROM NON-
INTEGRATING IPS CELLS OF MULTIPLE SPINAL 
MUSCULAR ATROPHY PATIENTS
Sareen, Dhruv1, Ornelas, Loren A.1, Castelluccio, Brian C.2, Sahabian, 
Anais1, Svendsen, Clive N.1
1Regenerative Medicine Insititute, Cedars-Sinai Medical Center, Los Angeles, CA, 
USA, 2Program in Neuroscience, Trinity College, Hartford, CT, USA

Background: Spinal muscular atrophy (SMA) is a recessively inherit-
ed pediatric neuromuscular disease characterized by degeneration 
of spinal motor neurons (MNs), often resulting in death. Survival 
motor neuron 1 (SMN1) deficiency is the known genetic com-
ponent. SMN protein, the ubiquitously expressed SMN1/2 gene 
product, specifically affects MNs in SMA via unknown mechanisms. 
Increases in SMN (whole cell and punctate nuclear gem structures) 
expression remain one of the best predictors of drug success in 
SMA, but these assays have been performed in patient fibroblasts 
or tumor lines, thus necessitating analysis of MNs that are adversely 
sensitive to diminished SMN. A new paradigm in drug discovery is 
the generation of induced Pluripotent Stem Cells (iPSCs) from SMA 

patients, which can then be differentiated to study pathophysi-
ologically affected MNs. Purpose: To develop a consistent proto-
col for differentiating MNs from multiple SMA patient iPSC lines 
amenable for High Content Imaging (HCI) and perform large-scale 
chemical screens targeting SMN up-regulation and anti-apoptotic 
pathways. Methods: Patient fibroblasts were reprogrammed to 
iPSCs under 5% O2 using non-integrating plasmid-based factors: 
OCT3/4, SOX2, KLF4, L-MYC, LIN28, p53 shRNA, and small molecules 
on feeder-free Matrigel in mTeSR1. Pluripotency was confirmed 
with standard methods. SMN levels were analyzed by whole-cell 
lysate immunoblotting. Spin embryoid-body formation method 
and directed differentiation in neural induction media supple-
mented with retinoic-acid, purmorphamine, and neurotrophins 
yielded SMA iPSC-MNs plated on “motoneuron Matrigel” substrata 
in 384-well plates. MNs were treated for 10 days with Screen-well 
REDOX library (Enzo) prior to fixation. SMN (gem and cytoplas-
mic) identification was performed using an automated algorithm 
developed in-house on Image Express Micro (IxM) MetaExpress 
system. Results: Non-integrating iPSC lines were successfully gener-
ated from five healthy subjects and four SMA patients. SMA iPSCs 
maintained disease genotype and manifested phenotype show-
ing selective degeneration in MN cultures over time, measured by 
increased apoptosis, activation of caspases-8, and -3, and increased 
Fas ligand levels. Blocking this apoptotic pathway mitigated SMA 
iPSC-MN loss. Select compounds identified by pre-screening in 
other SMA models were tested for SMN up-regulation in SMA iPSC-
MNs. Only few compounds tested positive while most tested nega-
tive. Further, iPSC-MN differentiation optimized for HCI (384-well 
plates) yielded MN progenitor populations (>20%) at distinct stages 
of differentiation that cryopreserved with excellent post-thaw cell 
viability (>90%). After REDOX library treatment of four SMA patient 
iPSC-MNs, SMN up-regulation was identified specifically in MNs 
and utilized as the primary screening assay. Co-localization of SMN 
gems was detected in MN nuclei labeled for progenitors (NKX6.1+, 
ISLET1+, HB9+) and mature neuronal cells (MAP2a/b+, CHAT+) 
using the automated algorithm. Preliminary chemical “hits” are 
being validated further. Conclusions: We have developed a reliable 
stem cell model of SMA amenable to high-content screening in 
patient-derived MNs. Chemically diverse libraries will be screened 
for raising SMN protein to non-diseased levels. “Hits” will then be 
tested in phenotype-based secondary screens that block apoptosis 
and rescue MN loss, potentially leading to a cogent drug develop-
ment strategy for SMA.

Poster Board Number: F-3274

THE ACTIVATION OF C-MYC AND LIN28B CAUSES 
IPSC TUMOR FORMATION DURING In vItro 
CARTILAGE DIFFERENTIATION
Yamashita, Akihiro, Thomas, Bradley, Rancourt, Derrick E.
Univ of Calgary, Calgary, AB, Canada

Induced pluripotent stem cells (iPSCs) show great potential for 
regenerative medicine applications; however particular lines can 
acquire pro-oncogenic potential, which can be revealed after 
transplantation. We have observed that certain iPSC lines form 
abnormal adenocarcinoma-like tumors following three dimen-
sional (3D) cartilage tissue engineering. The in vitro cartilage tissue 
engineering approach may be an excellent system for recognizing 
a pro-oncogenic state in select human iPSC lines without having 
to transplant into animal, as well as for exploring the key factors 
in tumor formation as we could identify any abnormal differentia-
tion by histological analysis. In this study, we focused on the key 
regulators causing this pro-oncogenic state in these iPSC clones. 
Following 6 weeks of culture using micro-mass approach which we 
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have modified previously, both embryonic stem cells (ESCs) and iP-
SCs formed the hallmarks of cartilage in vitro. However, certain iPSC 
clones showed the ectopic adenocarcinoma-like tumor formation 
within cartilage template as the abnormal differentiation. When we 
compared the expression profiles of several pro-oncogenic factors 
in ESCs and pro-oncogenic iPSCs during cartilage differentiation, 
we observed significant differences in the expression profile of the 
proto-oncogenes endogenous c-MYC and LIN28B. Both c-MYC and 
LIN28B were also expressed in only abnormal tumor. The siRNAs 
directed against c-MYC or LIN28B significantly reduced tumor 
formation during cartilage differentiation. These results indicated 
that the activation of c-MYC and LIN28B caused tumor formation 
in pro-oncogenic iPSC clones. Evaluating safety is the foremost 
issue in human iPSCs for clinical application. The understanding 
the key regulators toward tumor formation would help to evaluate 
the safety of human iPSC lines. The data present here indicates that 
c-MYC and LIN28B are part of an epigenetic switch mechanism pro-
moting tumor formation in pro-oncogenic iPSC clone. It is difficlut 
to predict oncogenic nature of iPSCs in undifferentiation states. The 
monitoring of c-MYC and LIN28B activation during differentiation 
would help to identy pro-oncogenic iPSC clones.

Poster Board Number: F-3275

BASIC RESEARCH OF THE IMMUNO ASSAY BY 
THE CAPILLARY ISOELECTRIC FOCUSING FOR 
EFFICIENT ACQUISITION OF THE IPS CELL
Kami, Daisuke1, Takahashi, Makoto2, Toyoda, Masashi3, Sekizawa, 
Ryuichi4, Matsubara, Hiroaki1, Watanabe, Masatoshi2, Umezawa, 
Akihiro5, Gojo, Satoshi1

1Kyoto Prefectural University of Medicine, Kyoto, Japan, 2Yokohama National 
University, Yokohama, Japan, 3Tokyo Metropolitan Institute of Gerontology, 
Tokyo, Japan, 4Metabosceen, Yokohama, Japan, 5National Center for Child 
Health and Development, Tokyo, Japan

The practical application the induced pluripotent stem cell (iPSC) is 
expected to be in the field of regenerative medicine. Various meth-
ods to create iPSCs such as combination with siRNA, and drugs, 
have been developed, however there are many problems to be 
solved developing the clinical application. Among the one problem 
is to evaluate of them characters in iPSCs. Because there are indi-
vidual specificities in the established iPSCs, the brief evaluation of 
their characters by molecular analyses is needed. Standardization of 
iPSCs needs skillful techniques and continuous culture to maintain 
the cells, those spend a large labor. Thus a simple evaluation meth-
od to select the founder colony of iPSCs that should have a suitable 
ability is needed for improvement of research. The aim of this study 
was to establish a simple and easy method to analyze proteins, 
such as the stem cell markers that could help the easy screening of 
characteristics of iPSCs. Especially, the capillary isoelectric focusing 
(cIEF) that could separate and detect proteins selectively was cho-
sen, and the basic experiment has been achieved for establishment 
of this method. We demonstrated that the SOX2 protein, one of the 
stem cell markers, could be detected by this new cIEF method to 
identify the immuno-complex in a capillary, established the new 
method using cIEF, showing that can separate proteins within 5 
minutes in hundreds-nano litter scale. In the regenerative medicine, 
this simple and easy technique might enable the standardization of 
iPS cells even from its primary colony.

Poster Board Number: F-3276

GENERATION OF A NOVEL NON-TRANSMISSIBLE 
AND CYTOSOL-REPLICATING RNA VIRUS VECTOR 
THAT ENCODES FIVE IPS CELL-INDUCING GENES 
AND A REPORTER GENE
Tahara, Maino1, Miura, Yoshie2, Kurita, Ryo3, Ryo, Akihide4, Tani, 
Kenzaburo2, Takeda, Makoto1

1Department of Virology 3, National Institute of Infectious Diseases, Tokyo, 
Japan, 2Department of Molecular Genetics, Medical Institute of Bioregulation, 
Kyushu University, Fukuoka, Japan, 3Cell Engineering Division, RIKEN 
BioResource Center, Tsukuba, Japan, 4Department of Microbiology, Yokohama 
City University Graduate School of Medicine, Yokohama, Japan

Reprogramming of somatic cells to induced pluripotent stem (iPS) 
cells can be achieved by the delivery of a combination of specific 
transcription factors. Although approaches using retroviral and 
lentiviral vectors are efficient and reproducible in generating iPS 
cells, they have a risk of damaging the host genome. In the present 
study, we generated a novel measles virus (MeV)-derived vector 
that encodes five iPS cell-inducing genes (Klf4, Oct3, Sox2, Glis1, 
and Pin1) and a fluorescent protein gene (EGFP). MeV is a member 
of the family Paramyxoviridae and possesses a nonsegmented 
negative-sense RNA genome. MeV replicates entirely in the cytosol 
without DNA stage, and, in principal, has no risk of damaging the 
host genome. Although, originally MeV has a nonsegmented RNA 
genome, we previously generated a MeV-derived vector possess-
ing a segmented RNA genome that can harbor multiple additional 
foreign genes (Takeda et al. 2006 J Virol). The vector generated in 
the present study possessed a genome of two RNA segments. One 
genome segment encoded three MeV genes (N, P, and M) and three 
iPS cell-inducing genes (Klf4, Oct3, and Glis1). The other genome 
segment encoded two MeV genes (H and L), two iPS cell-inducing 
genes (Sox2 and Pin1), and a reporter protein (EGFP) gene. In 
addition, the genome of the vector was designed to lack the MeV 
F gene, and the F protein was provided in trans using a F protein-
expressing cell line, making the vector safe, non-transmissible, and 
less cytopathic. Furthermore, we modified the H gene to make the 
vector highly infectious to human fibroblast cells. More important-
ly, neither helper virus nor complicated procedure was required to 
generate the vector. All required techniques were plasmid-transfec-
tion and culturing cells. In summary, the vector reported here is (1) 
safe for the host genome, (2) non-transmissible, (3) less cytopathic, 
(4) tolerant for accommodating six additional foreign genes, includ-
ing five iPS cell-inducing genes, and (4) easy to generate. We are 
convinced that this MeV-derived vector has a great potential in 
using for regeneration medicine and gene therapy.

Poster Board Number: F-3277

STEM CELL IMAGING PROBE DEVELOPMENT BY 
DIVERSITY ORIENTED FLUORESCENCE LIBRARY 
APPROACH (DOFLA)
Park, Sung-Jin1, Kang, Nam-Young1, Vendrell, Marc1, Kim, Jun 
Young2, Yoo, Jung Sun2, Chandran, Yogeswari1, Jow, Zhi Yen1, Yun, 
Seong-Wook1, Chang, Young-Tae2

1Singapore Bioimaging Consortium, Biomedical Sciences Institutes, Singapore, 
Singapore, 2Department of Chemistry & NUS MedChem Program of Life 
Sciences Institute, National University of Singapore, Singapore, Singapore

Various types of stem cells at different stages of differentiation 
have been used for basic research and clinical applications. Recent 
success of somatic cell reprogramming into pluripotent or multi-
potent stem cells has made it possible to generate disease-specific 
cell culture models which are invaluable tools for understanding 
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disease mechanisms and for drug developments. Typically, the 
types and differentiation stages of stem cells have been identified 
by genetic reporter system or immunocytochemistry which require 
genetic manipulations or binding of xenogenic antibodies. There-
fore, the development of more convenient and safe methods to 
detect specific cells is a highly unmet need for both basic research 
and clinical applications of stem cells. We have developed diversity 
oriented fluorescence libraries (DOFL) composed of more than 
10,000 intrinsically fluorescent small molecules by combinatorial 
chemistry. By high throughput screening of DOFL in various screen-
ing platforms, we have previously developed sensors and imaging 
probes for DNA, RNA, GTP, albumin, glutathione, heparin and beta 
amyloid to name a few. As an expansion of high throughput DOFL 
screening, we established live cell microscope image-based and 
flow-cytometry based high content screening systems to develop 
stem cell type- and differentiation stage-specific colorful chemical 
imaging probes. Detail examples and applications of the stem cell 
probes will be further discussed.

Poster Board Number: F-3278

GENERATION OF A GROWTH CURVE FOR 
IPS CELLS IN A FEEDER-FREE CULTURE BY 
NONINVASIVE IMAGE ANALYSIS
Uozumi, Takayuki1, Kii, Hiroaki1, Ishikawa, Momotaro1, Nakada, 
Chieko1, Watanabe, Hirotada1, Asai, Yasuyuki2, Kiyota, Yasujiro1

1Instruments Company, NIKON CORPORATION, Kanagawa, Japan, 2ReproCELL, 
Inc., Kanagawa, Japan

Maintaining the undifferentiated state of iPS cells is an essential 
process in their culturing. However, the process requires improve-
ment in the following three areas: 1. Feeder-free culturing: To 
eliminate variable factors in culturing, and to reduce the culturing 
cost. 2. Automation: To reduce the culturing cost, and to achieve 
consistency in the supply of iPS cells. 3. Establishment of a quantita-
tive index: To quantify the culturing status, and to provide a clear 
index for evaluation. As a means for implementing these improve-
ments, a system has been developed for time-lapse observation of 
a feeder-free culture, with which iPS colonies can be extracted from 
the observation images to provide the operator with information 
on changes in the colony areas. In constructing the system, Nikon 
BioStation CT cell culture observation system was used to capture 
time-lapse images of the entire surface of a 6 well-plate (100 imag-
es with a 2x objective (4x4mm)) over a one-week period of feeder-
free culturing (using ReproCELL ReproFF2), from seeding to pas-
sage. Once a culture dish is inserted and an observation schedule 
is set, the system automatically captures images while maintaining 
the observation position across daily medium replacements, allow-
ing the growth of each colony to be tracked with ease. CL-Quant 
image analysis software was used for teaching of the iPS colonies 
based on the captured time-lapse images, thus allowing iPS colo-
nies to be identified within phase-contrast images, and changes in 
the colony areas to be plotted as a cell growth curve. The system 
was used to generate the growth curve for iPS cells cultured over 
a one-week period (from seeding to passaging) while maintaining 
the undifferentiated state. The growth curve was represented by a 
straight line, expressing an increase in the number of cultured cells. 
In conclusion, the system may be used with feeder-free culturing 
to automatically plot changes in the culturing status as a growth 
curve, thereby establishing an objective evaluation index.
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EXAMINING BRAIN EVOLUTION BY CELLULAR 
REPROGRAMMING
Marchetto, Carol1, Kerman, Bilal1, Kim, Hyung Joon1, Paquola, 
Apua1, Denli, Ahmet1, Narvaiza, Inigo1, Muotri, Alysson2, Gage, Fred1

1Salk Institute, La Jolla, CA, USA, 2University of California San Diego, La Jolla, CA, 
USA

Despite their substantial genomic similarity, humans and chim-
panzees differ considerably in terms of brain function, cultural 
complexity and language acquisition. Because there is little 
evidence that simple addition or deletion of genes is sufficient to 
explain such differences, changes in the regulation of genes shared 
between humans and chimpanzees have been proposed to play an 
important role in shaping neuronal networks and perhaps defining 
cognitive differences between the two species. All the information 
available to date for comparative studies between humans and 
our closest relatives come from DNA/RNA samples extracted from 
preserved (post-mortem) tissues. These samples may not accurately 
represent the distinctive traits of live cell behavior. Pluripotent 
stem cells can recapitulate early stages of an organism’s develop-
ment that may cause the phenotypic differences. In this study, we 
characterize induced pluripotent stem cells (iPSC) derived from 
somatic cells from humans, bonobos and chimpanzees. Non-
human primate iPSC behave similarly to human cells regarding 
self-renew capacity and pluripotency potential. Moreover, iPSC-
derived mature neurons from all species were able to express basic 
properties of functioning neurons. Importantly, we demonstrate 
that non-human primates’ cells have a different gene expres-
sion profile and behave differently in culture, when compared to 
human cells. We propose that by comparing the development of 
live human neurons with our closest relatives we may be able to 
bring new insights to the molecular mechanisms and phenotypical 
traits involved in the specification of human brain. This approach 
provides a unique biological resource to elucidate the phenotypic 
differences between human and apes at precise time points during 
cellular specification.
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CHARACTERIZATION OF DYSGERMINOMA LIKE 
TUMORS AROSE IN THE PROCESS OF GENERATING 
COMMON MARMOSET INDUCED PLURIPOTENT 
STEM CELLS
Yamaguchi, Saori1, Marumoto, Tomotoshi1, Nii, Takenobu1, 
Kawano, Hirotaka1, Liao, Jiyuan1, Nagai, Yoko1, Okada, Michiyo1, 
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Miura, Yoshie1, Tani, Kenzaburo1
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Kyushu University, Fukuoka, Japan, 2Central Institute for Experimental Animals, 
KEIO University, Kawasaki, Japan, 3Division of Pathophysiological and 
Experimental Pathology, Kyushu University, Fukuoka, Japan

The development of technology to generate induced pluripotent 
stem cells (iPSCs) have brought us a solution to overcome the 
ethical and immune rejection problems with embryonic stem cells 
(ESCs) as a cell source for human regenerative medicine. However 
iPSCs are generated by the transduction of transcription factors 
including oncogenes such as c-MYC and KLF4, a risk of a possible 
tumor formation originated from the functional cells transplanted 
into patients remains to be solved. Thus it is crucial to characterize 
iPSCs using an appropriate animal model. The Common Marmoset 
(CM, callithrix jacchus) is considered to be a very useful animal 
model for preclinical testing of new therapeutic strategy for various 
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diseases mainly because of their genetic similarity to humans. To 
generate iPSCs from CM cells, we have lentivirally transduced repro-
gramming factors including OCT3/4, SOX2, KLF4 and c-MYC into 
CM fibroblasts derived from aorta-gonad-mesonephros (AGM) area. 
We found the formation of several round-shaped colonies express-
ing ES markers such as TRA1-60, SSEA4 and LIN28. However these 
colonies represent abnormal karyotype denoted as 46, X, del(4q), 
+mar. As the karyotype of parental cell line, AGM fibroblasts was 46, 
X, + mar, chromosome 4q have been thought to be lost in the pro-
cess of reprogramming. We called the round-shape colony forming 
cells as abnormally reprogrammed cells (ARCs). Because important 
tumor suppressor gene such as tumor suppressor gene locus 1 
(TSG1), large tumor suppressor 1 (LATS1) and P36 transformed 
follicular lymphoma gene (P36TFL) locate chromosome 4q, ARCs 
might have been transformed. Indeed ARCs form a tumor when 
they were injected into severe combined immune deficiency (SCID) 
mice, and tumor was found six weeks after the injection. Immuno-
histochemical analyses revealed that the tumor was negative for 
several differentiation makers but positive for c-KIT, and histological 
examination revealed that the tumor was very similar to human 
dysgerminoma. To further characterize these dysgerminoma like 
tumors (CM DGs), we generated five different CM DG cell lines, and 
found that CM DGs could be cultured in a semifloating condition in 
10%FBS/DMEM-F12. We detected the expression of endogenous 
and exogenous reprogramming factors including OCT3/4, SOX2, 
KLF4 and c-MYC. It is possible that undesirable tumors may ac-
cidentally be formed in patients with various diseases who received 
iPSC-based therapies. To collect information for the future possible 
treatment of such tumors, we examined the effect of DNA damag-
ing agents (mitomycin-C and cisplatin) and irradiation on CM DGs, 
and found that DNA damage agents and irradiation effectively 
inhibit the growth of CM DGs by the induction of cell death. We 
also found that knockdown of SOX2 by shRNA remarkably inhibited 
the proliferation of CM DGs, indicating that the growth of CM DGs 
was dependent on SOX2 expression. Taken together, our study 
indicates that DNA damaging agents, irradiation and molecular tar-
geted therapy downregulating reprogramming factors are effective 
treatments for unexpected tumors derived from transplanted cells 
derived from iPSCs.
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In vItro INTERSPECIES CHIMERA ASSAY FOR 
PLURIPOTENT STEM CELL
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One of the emerging problems in characterizing pluripotent stem 
cells is the limitation of functional assays. To evaluate pluripoten-
tiality of non-rodent pluripotent stem cells, differentiation com-
petence into all three germ layers is only tested such as teratoma 
formation or in vitro differentiation, though chimera-formation is 
the gold standard characteristics for rodent pluripotent stem cells. 
It is known that human embryonic stem cells (ESCs) and induced 
pluripotent stem cells (iPSCs) have more characteristics in com-
mon with mouse EpiSCs than rodent ESCs/iPSCs. As mouse EpiSCs 
are non-chimera-forming pluripotent stem cell lines, human ESCs/
iPSCs are also expected not to contribute to chimera. Due to ethical 
and technical difficulties, however, chimera-forming ability has 
not been tested for human ESCs/iPSCs. To solve this problem, we 
developed an in vitro chimera assay for human pluripotent stem 
cell lines. Following the guidelines for human ESCs in Japan, we de-

signed the assay to use mouse pre-implantation embryos to make 
interspecies chimera with human iPSCs, and cultured in vitro up to 
the early epiblast. Injected hiPSCs were lost in chimeric embryos 
day by day, and completely disappeared within 7 days in vitro. This 
suggests that hiPSC could not contribute to development of mouse 
pre-implantation embryo, consistent with previous reports. There-
fore, we propose this in vitro interspecies chimera assay as useful to 
characterize developmental plasticity of human or other animals 
pluripotent stem cells.
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INFERING THE TRANSCRIPTION NETWORKS 
REQUIRED FOR INDUCTION OF PLURIPOTECY
Sone, Masamitsu, Yamanaka, Shinya, Yamamoto, Takuya
CiRA, Kyoto, Japan

Somatic cells can be reprogrammed into induced pluripotent stem 
(iPS) cells by introducing a few transcription factors. However, only 
a minority of original somatic cells becomes iPS cells and it takes 
long period to establish them. These facts indicate that stochasti-
cally rare events after transgene expression and/or particular 
intrinsic properties of donor somatic cells are required to achieve 
pluripotency. To elucidate the molecular mechanisms that can di-
rect the somatic cells toward reprogramming, we profiled the gene 
expression in mouse embryonic fibroblast (MEF) at the early stages 
of iPS cell derivation. First, we investigated the timing at which the 
somatic cells are committed to be reprogrammed into iPS cells. 
Surprisingly, we found that the cell fates are determined by as early 
as three days after retroviral introduction of reprogramming fac-
tors. Second, by BioMark high-throughput real time PCR system, we 
compared the gene expression at the early stages (day 3, 6) in the 
two types of cells, one is efficiently reprogrammed at the later stage 
(day 12) and the other is not. As a result, we found that the ratio 
of the exogenous expression level of Oct4 to that of Sox2 at day3 
is important for efficient reprogramming, and that the expression 
levels of several genes including some chromatin modifiers and 
some cell surface proteins at day 6 are positively correlated with 
reprogramming efficiency. By using FACS with antibodies for those 
cell surface proteins, we could enrich the cells expressing pluri-
potency genes such as Rex1 in the early stage of iPSC derivation. Al-
though we identified several genes whose expression levels in the 
early stage positively correlate with reprogramming efficiency, only 
the expression of any single gene can convincingly predict whether 
somatic cells become iPS cells or not. Therefore, we hypothesized 
that iPS cell derivation requires multiple gene expressions regu-
lated by different pathways. Now, we are trying to investigate those 
transcription networks that activate the somatic reprogramming by 
combining BioMark system with RNAi analysis.
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ANTAGONISM BETWEEN PLURIPOTENCY AND 
DIFFERENTIATION REGULATING TRANSCRIPTION 
FACTORS
Masui, Shinji
CiRA, Kyoto University, Kyoto, Japan

Induction of iPS cells (iPSC) is known to be an inefficient process. It 
has been shown that a number of genes, including p53 and Ink4a/
Arf, act inhibitory to this process. In an attempt to enhance iPSC 
induction efficiency, in this study we sought to find another set of 
genes reducing iPSC induction efficiency. We focused on transcrip-
tion factors (TFs), because of their potential to affect expression 
of large number of target. As a model cell type, we employed 
an artificial cell line (NSEB5-2C), which proliferates rapidly while 



ISSCR 10th Annual Meeting www.isscr.org/2012

284

Detailed Program and Abstracts — Friday, June 15
maintaining as a pure population (i.e. suitable for experiments). 
NSEB5-2C exhibits three characteristics; i) Fgf2/Egf dependency for 
proliferation, ii) capability to differentiate into TuJ-positive cells, iii) 
neural progenitor/precursor-like transcriptional profile. To circum-
vent problems of knockdown efficiency and functional redun-
dancy, which normally accompany with loss-of-function approach, 
we employed gain-of-function approach. The assay system of this 
study was that, at the same time with iPSC induction in NSEB5-2C, a 
single TF (already expressed in these cells) was overexpressed, and 
the resultant iPSC colony number was counted to give the index 
of the TF’s effect (iPS interference assay). We assayed 160 TFs (we 
removed house-keeping TFs and known TFs involved in inhibition 
of iPSC induction), we found that TFs exhibited highest interference 
strongly maintained differentiation status; when overexpressed, 
they could induce NSEB5-2C-like cells carrying above three charac-
teristics from an unrelated cell type (hepatoblasts). Similarly, when 
we used hepatoblasts for iPS interference assay, we observed the 
high interference in Foxa2 and Hnf4a, the master regulators of he-
patic lineage cells. We propose that TFs maintaining cell-type-spe-
cific transcriptional profile may contribute to reduce the efficiency 
of iPSC induction.
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LIGANDS DEPENDENT AND INDEPENDENT 
EFFECTS OF RETINOIC ACID RECEPTORS (RARS) IN 
REPROGRAMMING MEFS TO IPSCS
Yang, Jian, Wang, Wei, Ooi, Jolene, Collinson, Adam, Liu, Pentao
Sanger Institute, Cambridge, United Kingdom

Somatic cells can be efficiently reprogrammed to pluripotent stem 
cells by introduction of Oct4, c-Myc, Klf4 and Sox2 (4F) with various 
methods. By combining the 4F with additional two factors, retinoic 
acid receptor gamma (RARg) and Liver receptor homolog-1(Lrh1)
(6F), we are able to reprogramme both MEF and human fibroblasts 
to naïve state in the presence of the MEK and GSK-3 inhibitors 
(2i) and Lif using the piggyBac transposon system in a chemically 
defined medium. Using episomal vectors, expression of 6F, but not 
4F, enables efficient production of vector-free naïve miPS cells. Vi-
tamin A (retinol) is one of the components in this defined medium. 
Retinol can be metabolized into different retinoids to activate 
retinoic acid signalling by activating RARs. Compared to MEFs 
reprogrammed in the absence of retinol, the 4F reprogramming 
efficiency was increased in the presence of retinoids or RA agonists, 
and was suppressed by RA antagonists. We previously showed that 
overexpression of RARg and 4F dramatically increased reprogram-
ming colony number. Addition of RA agonists in reprogramming 
medium can further increase the reprogramming colonies of Rarg 
plus 4F. On the other hand, 6F reprogramming is still much more ef-
ficient than 4F even in the absence of RA agonists. Genetically, the 
dominant negative forms of RARa (RARa-DN) or RARg (RARg-DN) 
blocks both 4F and 6F reprogramming. Adding RA agonists relieves 
this reprogramming blocking. Therefore, both ligand dependent 
and ligand independent mechanisms are involved in the 6F ef-
ficient reprogramming of MEFs to iPSCs.
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INDUCED PLURIPOTENT CELLS DERIVED 
FROM PERIPHERAL LYMPHOCYTES CAN BE 
DIFFERENTIATED INTO FUNCTIONAL NEURAL 
CELLS
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Keio university, shinjuku-ku, Japan

Human induced pluripotent stem cells (hiPSCs) derived from 
somatic cells of patients, are recognized as promising source 
for regenerative medicine and useful tool for disease modeling. 
Currently, most of hiPS clones are generated from dermal skin 
fibroblasts by inducing reprogramming factors. However, there are 
undeniable invasive risks of bleeding, infection, and scarring in skin 
biopsies. Although T-cell derived iPSCs (TiPS) (Seki et al., Cell Stem 
Cell, 2010) are perhaps the ideal cell source for patient-specific 
iPSCs due to the ease of obtaining patient samples, recent studies 
have indicated that iPS cells retain an epigenetic memory relating 
to their cell of origin that restricts their differentiation potential. To 
investigate whether TiPS have ability to generate functional neural 
cells as well as fibroblast-derived iPS cells and can be used for the 
study of neural diseases, we established both TiPS and fibroblast-
derived iPS cells from the same patient by various method includ-
ing Sendai virus (SeV), retrovirus and episomal vectors. While the 
efficiency of differentiation into neural lineage is significantly lower 
in TiPS, neural cells induced from TiPS were functionally similar to 
that from fibroblast-derived iPS cells. Therefore, we concluded that 
TiPS could be used as tools to study neural diseases.
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INDUCED PLURIPOTENT STEM CELLS OF THE 
COMMON MARMOSET MONKEY DISPLAY ESC-
LIKE PLASTICITY
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Objective: Regenerative medicine is in need of solid and reli-
able human-like animal models for research of human diseases. 
Efficiency and clinical safety of embryonic stem cells (ESCs) and 
reprogrammed cell types in cell therapy and drug development 
have to be evaluated. The common marmoset (Callithrix jacchus) is 
an excellent link between rodents and human and readily utilized 
in biomedicine since decades. To minimize ethical concerns for 
using ESCs, induced pluripotent stem (iPS) cells could be an alterna-
tive source for such cell therapies. However, each reprogramming 
method has its own risks like impaired reprogramming transcrip-
tion factor silencing, insertial mutagenesis etc. Only 2 attempts for 
reprogramming have been published so far, with variable success. 
In order to establish a solid and practicable protocol for reprogram-
ming of marmoset cells, we produced iPS from A) a cell type easy to 
obtain with an B) excisable lentiviral vector system with a C) SFFV 
promoter known for easy silencing and D) containing only four 
reprogramming transcription factors Oct3/4, KLF4, Sox2 and c-Myc. 
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Material and Methods: For reprogramming bone-marrow derived 
mesenchymal cells of the common marmoset were cultured. In the 
presence of TAV, SB431542, PD0325901 and ascorbic acid, the cells 
were transduced with a lentiviral SFFV driven quad-cistronic vector 
system in mTESR medium. The cells were cultured on matrigel and 
formed colonies were transferred onto mouse embryonic feeder 
cells after 21 days. Results: The cells obtained showed typical 
ESC-like morphology and were positive for alkaline phosphatase 
and the endogenous pluripotency markers Oct3/4, Nanog, Sox2, 
KLF4 and MYC while exogenous genes were downregulated. From 
passage 19 on cells were differentiated successfully to embryoid 
bodies (EBs). The injection of iPS cells into the kidney capsule of 
NODscid mice showed a teratoma formation after eight weeks. All 
three germ layers could be detected in EBs as well as in the tera-
toma. Also differentiation into neuronal progenitors, adipocytes, 
chondrocytes and osteogenic cells displaying all marker genes and 
morphology could be achieved. Conclusions: These cells appear to 
be the first reprogrammed iPS cells from the common marmoset 
with excised reprogramming vector. They display all pluripotency 
markers and display a plasticity similar to marmoset ESCs, which 
is an important step solid production of clinically safe pluripotent 
cells in this animal model.
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NEURAL DIFFERENTIATION FROM PRIMATE 
INDUCED PLURIPOTENT STEM CELLS DESIGNED 
FOR AN AUTO-GRAFTING MODEL SYSTEM .
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Tetsuhiro1, Takahashi, Jun1

1Biological Repair, Institute for Frontier Medical Sciences, Kyoto University, 
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[Background] Our goal is the clinical application of induced plu-
ripotent stem cells (iPSCs) to the cell therapy for Parkinson’s disease 
(PD). To reduce the host vs. graft reaction minimally, it is hoped to 
prepare either self-iPSCs (iPSCs originated from a patient’s own 
cells) or HLA-matched iPSCs. On the other hand, it remains uncer-
tain to which extent the HLA-mismatched cells cause immuno-re-
action in the brain or if the auto-grafting can really overcome those 
undesired phenomena. We are establishing the model system of 
auto-transplantation and allo-transplantation using cynomolgus 
monkeys. We succeeded in establishing primate iPSCs from normal 
cynomolgus monkey’s fibroblasts. [Materials & Methods] We took 
fibroblasts from two cynomolgus monkeys, transfected six genes 
retrovirally and established the primate iPS cell lines. For neural 
induction we used the floating aggregation method (SFEBq): start-
ing with the single dissociation of the undifferentiated iPSCs and 
culturing them in a 96-well plate with Lipidure-coated surface. [Re-
sults] We established and selected iPSC clones from two different 
monkeys. If the iPSCs were transplanted into a testis of aNOD-SCID 
mouse, they formed a teratoma composed of tissues from all three 
germ layers. Although the silencing of the transgenes was incom-
plete comparing to the case of human iPSCs, the primate iPSCs 
could differentiate into neurons responding well to our induc-
tion system. The iPSCs could differentiate into neurons including 
dopaminergic neurons that could survive in a brain of a NOD-SCID 
mouse after transplantation without forming tumor. [Future plan] 
We will transplant the iPSCs- derived neurons back to the brains of 
the original monkeys and evaluate the immuno-reaction.
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INDUCTION OF GROUND STATE PLURIPOTENCY 
FROM MAMMALIAN SOMATIC CELLS
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iPSCs have a great potential for regenerative medicine, however, 
preclinical studies using large animals are necessary before the ap-
plication of iPSCs to human. Although disease models in large ani-
mals were expected to be essential for preclinical studies, iPSC lines 
that can maintain pluripotency without the support of exogenous 
factors and that can contribute to germ line chimera are not yet 
available for non-rodent mammalian species. We hypothesized that 
forced expression of four reprogramming factors, Oct3/4, Sox2, Klf4 
and c-Myc, in somatic cells was sufficient to excite pre-pluripotent 
state and that culture environments during reprogramming pro-
cess determined characters of the reprogrammed cells. Therefore, 
the iPS technology can be used to randomly and systematically 
screen the novel culture conditions. In this study, we tested various 
culture conditions to induce novel-type pluripotent stem cells, 
iGPSCs (induced ground state pluripotent stem cells, putative) from 
porcine fetal fibroblasts and identified conditions to generate iGP-
SCs. The iGPSCs were generated in the optimized culture condition 
by a doxycycline-inducible reprogramming system and an Oct3/4 
reporter selection. These cells showed mouse ESC-like morphology 
and were positive for pluripotent markers. We are now verifying 
whether these conditions can induce authentic ground state of 
pluripotency in various mammalian species.
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DEVELOPMENT OF AN EFFICIENT AND VERSATILE 
HERPES SIMPLEX VIRUS VECTOR SYSTEM FOR 
CELLULAR REPROGRAMMING
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Human induced pluripotent stem (iPS) cells hold great promise for 
studies of genetic diseases and may prove useful for regenerative 
medicine applications. Yamanaka and colleagues first reported 
that expression of four transcription factors, OCT4, KLF4, SOX2 
and c-MYC, is sufficient to reprogram human somatic cells to the 
pluripotent state. Other factors (e.g. Lin28, NANOG and GLIS1) can 
improve efficiency but a concern is that the reprogramming genes 
were introduced with genome modifying integrating retroviruses. 
To overcome this limitation, transient methods for reprogram-
ming have been established that include transfection of mRNA or 
introduction of polypeptides, but reprogramming remained quite 
inefficient and required long-term culture. Our goal is to develop 
an improved reprogramming vector capable of expressing multiple 
reprogramming functions simultaneously. This vector must show 
high transduction efficiency without toxicity or integration into the 
host genome. Here we report the development and application 
of a high capacity herpes simplex virus (HSV) vector system that 
meets these criteria. Our HSV vectors encode the Yamanaka factors 
[OCT4, KLF4 and SOX2 (OKS)] in a polycistronic cassette or contain 
an expression cassette for the mir-302/367 cluster. In addition, they 
contain lambda phage attR recombination sites in the intergenic 
UL3-UL4 region to allow the rapid introduction of reprogramming-
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related factors such as MYC, dominant-negative p53 (p53DD) or 
GLIS1. The HSV vector is replication-defective and non-toxic due to 
deletion or altered expression kinetics of the five viral immediate 
early (IE) genes. Vector construction is carried out using bacte-
rial and in vitro recombination systems and vector genomes are 
maintained as bacterial artificial chromosomes. Recombinant 
vector DNA isolated from bacteria is used to produce recombinant 
virus particles by transfection of complementing U2OS cells engi-
neered to express a single missing IE gene in trans. The vectors also 
contain an mCherry expression cassette to visualize virus infection. 
Expression of the multiple transgene inserts is under transcriptional 
control of constitutively active promoters that include the chicken 
β-actin/HCMV (CAG) promoter/enhancer, the human elongation 
factor-1α promoter and the human ubiquitin C promoter. On infec-
tion of human neonatal dermal fibroblasts with our HSV-based 
OKS plus MYC (OKSM) or OKS plus p53DD (OKSp53DD) vectors, 
nearly 100% of the cells were strongly mCherry positive and the 
cultures abundantly expressed all of the OKSM or OKSp53DD 
reprogramming gene products. Experiments are in progress to test 
reprogramming efficiency of human fibroblasts. Taken together, 
our “hit-and-run” vector system provides the opportunity to study 
the mechanism of cell reprogramming without permanent genetic 
modification of the target cell.
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Background: Despite of immense breakthroughs of induced plu-
ripotent stem cells, clinical application of iPS cells therapy remains 
hampered by a lack of definitive in vivo studies. Here, we attempted 
to track iPS cells-induced neural progenitor cells in the primate 
and rodent’s central nervous system.  Materials and Methods: 1. 
Induced pluripotent stem cells were generated from human fibro-
blasts with written informed consent. Then multistage differentia-
tion protocol was used to induce the neural differentiation in vitro. 
2. NPCs were labeled with green fluorescent protein, Feridex and 
protamine sulfate, and tested for cell proliferation, differentiation as 
well as electrophysiological behavior. 3. Traumatic brain injury rats 
were prepared. One week later, in group 1, human NPCs labeled 
with SPIO were injected around the brain lesion. Group 2 rats didn’t 
receive cell implantation. Group 3 rats received phosphate buffered 
saline treatment. 4. Monkeys with spinal cord injury were pre-
pared, and at one week post-injury, monkeys in group 1 received 
human NPCs labeled with SPIO injection. Monkeys in group 2 
didn’t receive cell implantation. Group 3 monkeys received PBS 
injection. 5. MRI scanning was performed with clinical 3.0T systems, 
and Gradient reflection echo sequence scanning was applied. The 
MRI was performed at 1, 3, 7, 14, 21, and 30 days following NPCs 
transplantation. 6. All rat brain sections were double stained by 
hematoxylin-eosin and Prussian blue to detect intracellular iron 
oxide particles. And immunohistochemistry was performed to de-
tect the transplanted NPCs and their phenotypic features. Results: 
1. Reprogrammed human iPS cells exhibited similar properties to 
human embryonic stem cells in morphology and properties. The 
induced neural cells showed typical neuronal cells morphology 

and expressed neuronal progenitor cells marker protein Marsh-1 
and PSA-NCAM. 2. SPIO was detected in the cytoplasm as deter-
mined by Prussian blue staining. SPIO-labeled and unlabeled NPCs 
showed almost same cell viability. No significant difference was 
observed in the proliferation rate between them. 3. In group 1 rats, 
the injection sites were visible as areas of dark tissue following 
NPCs implantation. About two weeks later, the hypointense signals 
at the injection site faded a little and directed to the lesion site. The 
signals arround the lesion intensified during the third and fourth 
weeks after cell administration. The signals from MRI scan were in 
accordance with the results from rat brain sections with Prussian 
blue staining. In control groups, we did not observe these signal 
changes. 4. The injection sites were visible as circular areas of dark 
tissue after cell implantation in monkeys. About one to two weeks 
later, the hypointense signals faded a little around the injection site 
and extended to the lesion site. The hypointense signals around the 
lesion site intensified one month after NPCs injection. We did not 
observe obvious signal change in control groups. 5. The immuno-
histochemistry results showed that β-tubulin and GFAP-positive 
cells were found in the lesion sites. These data indicated that the 
implanted NPCs could not only migrate to lesion site, but also can 
differentiate into functional neural cells. Conclusions: In this study, 
we tracked iPS cells-induced neural progenitor cells migration in 
the rodent and primate CNS for the first time. These data provide 
necessary foundation for future clinical application of iPS cells.

Poster Board Number: F-3291

GENERATION OF IPS CELLS FROM NAKED MOLE-
RAT, SENESCENCE AND CANCER RESISTANT 
ANIMAL
Miyawaki, Shingo1, Arai, Natsuki1, Shinomiya, Arisa1, tuchiya, 
yoshihiro2, Shimizu, Atsushi3, Hachiya, Tsuyoshi4, Sakakibara, 
Yasubumi4, Narita, Minoru2, Nambu, Sanae5, Okanoya, Kazuo6, 
Miura, Kyoko1, Okano, Hideyuki1

1Physiology,Naked mole-rat research team, Keio University, Tokyo, Japan, 
2Pharmacology, Hoshi University School of Pharmacy and Pharmaceutical 
Sciences, Tokyo, Japan, 3Department of Molecular Biology, Keio University, 
Tokyo, Japan, 4Department of Biosciences and Informatics, Keio University, 
Yokohama, Japan, 5Laboratory for Symbolic Cognitive Development, RIKEN 
Brain Science Institute, Wako, Japan, 6Graduate School of Arts and Sciences, 
University of Tokyo, Tokyo, Japan

Naked mole-rat (NMR, Heterocephalus glaber) is one of the only 
two eusocial mammals, like ant or bee. They live in a large colony 
consisting of a single breeding queen, king and many sterile castes 
such as solders and workers. The bleeding queen suppresses 
subordinate female’s sexual maturity. NMR has been also received 
attention for their extraordinarily longevity. Surprisingly, NMR’s 
maximum lifespan exceeds 30 years although their body size is 
same of mouse. The lack of an age-related increase in mortality rate 
indicates their negligible senescence. Moreover, these animals have 
never been observed to develop any spontaneous neoplasm.There-
fore, NMR is regarded as “senescence-resistant” and ‘cancer-resis-
tant’ animal model. Additionally, NMR also has some other features 
such as insensitivity to low oxygen, resistance to reactive oxygen 
species, unusual thermogenesis and insensitivity to certain types of 
pain. Considering these interesting characteristics, NMR would be 
a unique model for several biological and biomedical researches. 
Toward the molecular biological analyses of NMR’s characteristics, 
the establishment of gene manipulation methods is essential. In 
mice, embryonic stem (ES) cell-mediated gene transfer technology 
is a powerful tool for the production of knockout or transgenic ani-
mals. ES cells are also useful to obtain various somatic cell types in 
vitro. However, NMR’s low pregnancy rate and their specific sexual 
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maturity system described above make it difficult to establish NMR 
ES cells. Thus, we have focused on the generation of induced plu-
ripotent stem (iPS) cells from NMR’s somatic cells. Recently, several 
groups have generated iPS cells from various mammalian somatic 
cells by transduction of defined transcription factors. Generation of 
iPS cells would overcome the difficulty in gene transfer in NMR. We 
introduced four factors (Oct3/4, Sox2, cMyc and Klf4) to NMR skin 
fibroblasts with ecotropic retrovirus. Seven days after transduction, 
the cells were harvested by trypsinization and plated onto feeder 
cells. The next day, the medium was replaced with a medium for 
ES cell culture condition. Three weeks after transduction, many 
ES-like morphology colonies had been appeared. The selected 
colonies were expanded and maintained on feeder cells. These 
colonies were alkaline phosphatase-positive. Reverse transcription-
PCR showed that these NMR iPS cells expressed undifferentiated 
markers. Embryoid body formation showed that NMR iPS cells had 
the potential to differentiate into various somatic cell types. Now 
we are trying to characterize the NMR iPS cells in detail. Toward the 
discovery of genes play a critical role in NMR’s unique characteris-
tics, NMR iPS cells would be a convenient cell source and become a 
powerful tool for transgenic approaches in the future.

Poster Board Number: F-3292

INDUCED PLURIPOTENT STEM CELLS 
MAINTAINED PLURIPOTENCY MARKERS WITH 
ACTIVIN A IN FEEDER FREE CULTURE
Tomizawa, Minoru1, Shinozaki, Fuminobu2, Takao, Sugiyama3, 
Yamamoto, Shigenori4, Makoto, Sueishi3, Yoshida, Takanobu5

1Department of Gastroenterology, National Shimoshizu Hospital, Yotsukaido 
City, Japan, 2Department of Radiology, National Shimoshizu Hospital, 
Yotsukaido City, Japan, 3Department of Rheumatology, National Shimoshizu 
Hospital, Yotsukaido City, Japan, 4Department of Pediatrics, National 
Shimoshizu Hospital, Yotsukaido City, Japan, 5Department of Internal Medicine, 
National Shimoshizu Hospital, Yotsukaido City, Japan

Introduction: Induced pluripotent stem (iPS) cells are promising 
cell source for regererative medicine. iPS cells are desirably free of 
proteins from other species. Mouse fibroblasts are used for feeder 
cells for human iPS cells. iPS cells are not suitable for transplanta-
tion when cultured on mouse feeder cells since they are exposed to 
mouse proteins. Culture media are available for feeder free culture 
of iPS cells. These media sometimes fail to maintain pluripotency of 
iPS cells. Moreover, ingredients of the media are not informed. No 
media is available for feeder free culture of iPS cells, or the ingre-
dients are known. Activin A is used to promote pluripotent cells to 
differentiate to endodermal cells. We added Activin A in embryoid 
bodies for human iPS cells to differentiate to hepatocytes. Unex-
pectedly, iPS cells did not change morphology. They were positive 
for ALP staining, Oct3/4, Nanog, SSEA4 and TRA-1-60. Our previ-
ous report indicates that Activin A maintains pluripotency of iPS 
cells. Our next step was to investigate the passage of iPS cells with 
Activin A. Materials and Methods: Human iPS cells (201B7, RIKEN 
Cell Bank) were cultured on 6-well plated coated with Matrigel 
in media of Dulbecco’s Minimum Essential Medium-F12 medium 
supplemented with 20% of Knockout Serum Replacement, 10% of 
Minimum Essential Amino Acids (Invitrogen), 2 mM of L-Glutamine 
(Invitrogen) and 1 mM of 2-Mecaptoethanol (iPSm(-)). The added 
reagents were SU5402 (FGFR1 inhibitor) at 2 μM, SC-1 (RasGAP, 
ERK1 inhibitor) at 1 μM, Activin A at 10 ng/ml, CHIR99021 (GSK-3 
beta inhibitor) at 2 μM, human leukenia inhibitory factor (LIF) at 
1000 U/ml, or basic fibroblast growth factor at 5 ng/ml. Culture of 
iPS cells was completed when they differentiated, disappeared, 
or reached 12 passages in the media above mentioned. Alkaline 
phosphatase (ALP) staining was performed on the iPS cells in 6-well 

plates. The iPS cells were immunostained in 4-well chamber slides 
with antibodies against Oct3/4, Nanog, SSEA4, and TRA-1-60. One 
factor analysis of variance was used for statistical analysis (JMP 8.0). 
Results: iPS cells were damaged after one passage with SU5402 or 
SC-1. The experiments were continued with the other reagents. 
Average passage number was 9.25 ± 2.76 and 4.00 ± 1.41 in media 
with or without Activin A, respectively (P=0.0003). iPS cells in Ac-
tivin A (A), Activin A and CHIR99021 (AC), and Activini A, CHIR99021 
and LIF (ACL) reached 12 passage. iPS cells in A, AC, and ACL were 
positive for ALP staining in media with (ACL) at 12 passage. iPS cells 
were positive for Oct3/4, Nanog, SSEA4, and TRA-1-60 at 12 pas-
sage. The signals were relatively weaker of SSEA4 and TRA-1-60 of 
iPS cells in ACL than those in A or AC. Discussion: Our results clearly 
showed that Activin A significantly prolonged passage number 
maintaining pluripotency. Additionaly, C or L helped iPS cells 
remain pluripotent in conjunction with Activin A although each did 
not extend passage as single reagent. The results of SSEA4 and TRA-
1-60 suggested that C was more preferable reagent with Activin A 
than L. In conclusion, Activin A was one of the ingredients of media 
for feeder free culture of human iPS cells.

Poster Board Number: F-3293

EFFECT OF ES CELL FACTOR AND PROTO-
ONCOGENE HMGA2 ON FORMATION AND 
DIFFERENTIATION OF IPSC
Morshedi, Amir, Dröge, Peter
School of Biological Science, Nanyang Technological University, Singapore, 
Singapore

HMGA2 is an oncofetal, non histone chromatin factor generally 
expressed in pluripotent cells and during early developmental 
stages. Abnormal expression of HMGA2 is seen in most human 
cancer cells (regulated by the Lin28/let7-miRNA pathway). HMGA2 
has been linked to body height and size in humans, dogs, mice and 
chicken, with type 2 diabetes, lipoma formation, metastasis, uterine 
leiomyomas and, based on work carried out in our laboratory, with 
ESC genome repair and stability. HMGA2 is expressed in neural 
stem cells and is essential for normal heart development in Xeno-
pus leavis. Here we show that iPSC over-expressing HMGA2 during 
iPSC induction formed indistinguishable colonies to the control, 
although colony numbers decreased. Resulting HMGA2-iPSCs 
were characterized for pluripotency by OCT4, AP, SSEA1 expression 
and EB formation and showed to be similar to control colonies. 
However an increase in Nestin expression was seen in HMGA2 
overexpressing cells following EB formation, suggesting these cells 
may favor ectodermal differentiation. Upon directed differentiation 
to cardiomyocytes, HMGA2 cells showed less potential to generate 
beating cardiomyocytes. This implies that HMGA2 may be regulat-
ing specific developmental pathways during differentiation. Whole 
transcriptome analysis of these cells led to interesting insights 
into HMGA2 functions and biological processes which are highly 
relevant to the known phenotypes linked to aberrant HMGA2 
expression. Our results reveal a striking example of the usefulness 
of iPSC in elucidating the molecular functions of genes known to 
be associated with certain developmental phenotypes.
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TOWARDS A NON IMMUNOGENIC GENE DELIVERY 
VECTOR SYSTEM USING HUMAN ARTIFICIAL 
CHROMOSOME FOR GENE AND CELL THERAPY
Uno, Narumi1, Suzuki, Teruhiko2, Ueda, kana1, Uno, Katsuhiro3, 
Kazuki, Yasuhiro1, Hiratsuka, Masaharu3, Oshimura, Mitsuo1

1Department of Biomedical Science, Institute of Regenerative Medicine and 
Biofunction, Graduate School of Medical Science, Tottori University, Yonago, 
Japan, 2Chromosome Engineering Research Center, Tottori University, Yonago, 
Japan, 3Department of Molecular and Cellular Biology, Tottori University, 
Yonago, Japan

Human artificial chromosomes (HACs) have several advantages for 
gene- and cell-therapy, i.e., non-integration and no size limitation 
of transgene. For an example, we have shown that HACs can carry 
and correct a 2.4Mb genomic DNA for the DMD gene therapy. In 
order to prove the concept toward gene- and cell- therapy first in a 
mouse model, we constructed a mouse artificial chromosome vec-
tor MAC1 from a mouse chromosome 11. This MAC1 is maintained 
independently from host chromosomes, with a stable maintenance 
and gene-expression in cultured cells and mice. However, the 
method requires a selective marker gene for transgene mainte-
nance or fluorescent labeling of cells. Most importantly, marker 
genes may activate immune response. To avoid the potential 
risk, a novel system to remove marker genes is required. Here, we 
reconstructed a non-immunogenic MAC(ni-MAC) for gene delivery, 
which has a system with FLPe-FRT recombination to remove selec-
tive and fluorescence marker genes that are reported as potential 
immunogens and a loxP site to introduce a gene of interest by 
chromosome engineering technology using chicken pre-B cells 
(DT40) and CHO cells. In this model system, we introduced RFP as 
a substitute of therapeutic gene {ni-MAC(RFP)}. Then, ni-MAC(RFP) 
was transferred to mouse ES cells by microcell-mediated chromo-
some transfer ,and that was followed by transient expression of 
FLPe in mouse ES cells. We could obtain clones expressing RFP and 
holding ni-MAC without marker genes from mouse ES cells as well 
as CHO cells. We confirmed that MACs were constructed correctly 
and maintained independently from host genome by PCR and FISH 
analyses. We will investigate the immune response of this gene 
delivery system in vivo and vitro and compare with several conven-
tional gene delivery methods.

Poster Board Number: F-3295

In vItro DIFFERENTIATION POTENTIAL OF 
PORCINE INDUCED PLURIPOTENT STEM CELL-
LIKE CELLS DERIVED FROM NEURAL PROGENITOR 
CELLS
Muenthaisong, Suchitra1, Rasmussen, Mikkel Aabech2, Hall, 
Vanessa2, Ujhelly, Olga1, Dinnyes, Andras1, Hyttel, Poul2

1Biotalentum Ltd., Godollo, Hungary, 2Faculty of Life Science, University of 
Copenhagen, Copenhagen, Denmark

Induced pluripotent stem cells (iPSCs) represent an innovative and 
promising tool to study human genetic diseases. The pig has the 
potential to become an important large animal model within trans-
lational biomedical research, particularly for the preclinical testing 
of iPSC cell therapies. However, the generation and characterization 
of porcine iPSCs (piPSCs) is hampered by a lack of full iPSC repro-
gramming including activation of endogenous pluripotency genes 
and silencing of the reprogramming transgenes. In this study, 
we characterized piPSC-like cells from porcine epiblast-derived 
neural progenitor cells (NPCs; Rasmussen et al., 2011) by use of a 
tetracycline-inducible Tet-ON approach. The piPSC-like lines were 

generated by use of a polycistronic lentiviral vector containing the 
porcine pluripotency genes: pOCT4, pSOX2, pc-MYC, and pKLF4 
(pOSMK). Two piPSC-like lines were cultured in iPSC medium con-
taining DMEM/F12, 20% KSR, 1% NEAA, 10μM β-Me, 1% Pen/strep, 
20ng/ml human bFGF and 2μg/ml doxycycline for more than 30 
passages. IPSC-like colonies were fixed with 4% PFA and processed 
for immunocytochemistry (ICC). To evaluate the differentiation 
capabilities, both iPSC-like lines were subjected to embryoid body 
formation in the differentiation medium (iPSC medium without 
bFGF and doxycycline) for 4 days in hanging drops and were then 
allowed to aggregate in suspension for an additional 3 days. EBs 
were fixed with 4% PFA and processed for cryosectioning and 
ICC for localization of the differentiation markers TUJ1, SMA, AFP, 
Vimentin, Cytokeratin, and Nestin, as well as OCT4. Furthermore, 
ten EBs per well were plated onto 0.1% gelatin-coating plastic 
coverslips and cultured in differentiation medium supplemented 
with 10mM ascorbic acid. At day 14 and 21, differentiated cells 
were fixed with 4% PFA and processed for ICC analyses with the 
differentiation markers TUJ1, SMA, and AFP as well as OCT4. Before 
differentiation, both piPSC lines expressed the pluripotency mark-
ers OCT4, NANOG, TRA-1-81, SSEA-4, and alkaline phosphatase, 
whereas, only one line was positive for SSEA-1. The sectioned and 
plated EBs were positive for markers of all germ layers, including 
endoderm (AFP, Cytokeratin), mesoderm (SMA, Vimentin) and 
ectoderm (Nestin, TUJ and GFAP). In conclusion, the piPSC-like 
cells possessed the potential to in vitro differentiate into all three 
germ layers. Although more efforts are needed for directed dif-
ferentiation into mature cell types to be achieved, these results are 
important for testing the safety and efficacy of iPSCs procedures in 
the pig prior to the initiation of human trials.

Poster Board Number: F-3296

INDUCED PLURIPOTENT MESENCHYMAL 
STROMAL CELL CLONES RETAIN DONOR-DERIVED 
DIFFERENCES IN DNA METHYLATION PROFILES
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1Institute for Neurophysiology, University of Cologne, Germany, 2Helmholtz-
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Aachen, Germany, 3Cell Biology, RWTH Aachen University Medical School, 
Aachen, Germany, 4Institute for Human Genetics, University of Mainz, Germany, 
5Cologne Center for Genomics, University of Cologne, Germany

Reprogramming of somatic cells into induced pluripotent stem 
cells (iPSC) is an epigenetic phenomenon. It has been suggested 
that iPSC retain some tissue-specific memory whereas little is 
known about inter-individual epigenetic variation of iPSC clones. 
In this study we have reprogrammed mesenchymal stromal cells 
(MSC) from human bone marrow by retrovirus-mediated overex-
pression of OCT-3/4, SOX2, c-MYC, and KLF4. Global DNA-meth-
ylation profiles of the initial MSC, MSC-derived iPSC (iP-MSC) and 
embryonic stem cells (ESC) were then compared using a high den-
sity DNA-methylation array covering more than 450,000 CpG sites. 
Overall, DNA-methylation patterns of iP-MSC and ESC were similar 
whereas some CpG sites revealed highly significant differences, 
which were not related to parental MSC. Furthermore, hypermeth-
ylation in iP-MSC versus ESC was particularly enriched in develop-
mental genes as well as shore regions next to CpG islands indicat-
ing that these differences are not due to tissue-specific memory 
or random de novo methylation. Subsequently, we searched for 
CpG sites with donor-specific variation in MSC preparations. These 
“epigenetic fingerprints” were highly enriched in non-promoter 
regions and outside of CpG islands - and they were maintained 
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upon reprogramming into iP-MSC. In conclusion, DNA methylation 
profiles of iP-MSC clones from the same donor were closely related 
despite heterogeneity of MSC. On the other hand, iP-MSC maintain 
donor-derived epigenetic differences. In the absence of isogenic 
controls for disease modeling applications, it would therefore be 
more appropriate to compare iPSC from different donors rather 
than a high number of different clones from the same patient.

Poster Board Number: F-3297

REPROGRAM CELL FATE USING RNA
Na, Jie
School of Medicine, Tsinghua University, Beijing, China

Several methods have been used to induce somatic cells to re-enter 
the pluripotent state. Viral transduction of reprogramming genes 
yields higher efficiency but involves random insertions of viral 
sequences into the human genome. Although induced pluripotent 
stem (iPS) cells can be obtained with the removable PiggyBac trans-
poson system or an episomal system, both approaches still use 
DNA constructs so that resulting cell lines need to be thoroughly 
analyzed to confirm they are free of harmful genetic modification. 
Thus a method to change cell fate without using DNA will be very 
useful in regenerative medicine. To achieve this goal, we synthe-
sized mRNAs encoding OCT4, SOX2, cMYC, KLF4 and LIN28 and 
transfected them into fibroblast cells. Upon transfection, fibroblasts 
rapidly expressed these factors at levels comparable to, or higher 
than those in embryonic stem (ES) cells. We found that transfecting 
fibroblasts with a mixture of mRNAs encoding all five factors sig-
nificantly increased the expression of endogenous OCT4, NANOG, 
DNMT3b, REX1 and SALL4. When such transfected fibroblasts were 
also exposed to several small molecules and cultured in embryonic 
stem cell (ES) medium they formed small aggregates positive for al-
kaline phosphatase activity and OCT4 protein. Our results demon-
strate that mRNA transfection can be a useful approach to precisely 
control the protein expression level and short-term expression of 
reprogramming factors is sufficient to activate pluripotency genes 
in differentiated cells.

Poster Board Number: F-3298

WHAT IS THE OPTIMAL COMBINATION OF 
POTENTIATORS OF IPSC INDUCTION?
Weltner, Jere, Trokovic, Ras, Otonkoski, Timo
Biomedicum Stem Cell Center, University of Helsinki, Helsinki, Finland

Many conventional iPSC induction methods suffer from relatively 
low reprogramming efficiency which necessitates a high number 
of starting cells. Establishment of patient-specific iPSC banks has 
created the need for more efficient reprogramming methods, al-
lowing the use of smaller numbers of cells. One way to address this 
issue is to optimize reprogramming efficiency by supplementing 
the culture medium with small molecular inhibitors, resulting in a 
more economical reprogramming process. Our aim was to derive 
a method for easy assessment of the effect of different induc-
tion conditions and to further optimize the induction conditions 
by testing the combinatorial effects of different small molecular 
inhibitors, previously described in the literature to enhance iPSC 
induction efficiency. We used reprogrammable human skin fibro-
blast cell batches, infected with bi-cistronic retroviruses encoding 
OCT4+KLF4 and SOX2+c-Myc and frozen two days after the infec-
tion. Colony formation was assessed by alkaline phosphatase stain-
ing on day 17 of the fresh cells, or on day 15 after thawing of the 
frozen cells. There was no signifficant difference in the reprogram-
ming efficiency, demonstrating that the reprogramming process 
can be interrupted by freezing, thus validating this approach for 

the optimization of induction conditions. To test for the effect of 
different inhibitors, combinations of selected small molecules were 
applied to the reprogramming medium from day 6 to day 17 of in-
duction. The combination of HDAC inhibitor sodium butyrate with 
the TGF-beta inhibitor SB431542 was found to increase the induc-
tion efficiency 160 fold, and these inhibitors have thus been used 
used also for further rounds of optimization. Interestingly, additon 
of MEK inhibitor PD0325901 reduced the reprogramming efficiency 
when using retroviral vectors, but when applied to cells induced by 
Sendai viral vectors (CytoTune, Invitrogen) it had a positive effect 
on colony numbers. Our results show that iPSC derivation can be 
significantly enhanced by optimizing the conditions used. Further-
more, these conditions have to be adjusted for the type of method 
used for genetic transduction.

Poster Board Number: F-3299

AUTOMATED NON INVASIVE CULTURE AND 
EVALUATION SYSTEM FOR IPS CELLS UNDER 
NEURAL DIFFERENTIATION PROCESS
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Neurons derived from human iPS cells are promising sources for 
future basic research, therapeutic studies, and drug screening. 
Providing human neural cells with consistent quality is essential for 
these studies. However, the neural differentiation process is time- 
and resource- consuming. The process takes four to seven weeks 
and there are no easy ways to objectively evaluate differentiation 
quality. This can be problematic for quality control because the 
existing evaluation process is often highly dependent on the skills 
and experiences of the researcher. Furthermore, chemical fixation, 
which is frequently used for the evaluation process, renders the 
cells unusable for downstream processing specific to regenera-
tive research purposes. Therefore, an automated and non-invasive 
culture and evaluation system has been in high demand. We aimed 
to develop an integrated system which enables quantitative and 
label-free analysis of cells being differentiated from iPS cells toward 
neurons, while keeping them within a stable environment. There 
are two morphological check points in the neural differentiation 
process: one is the “rosette” structure which appears during neuro-
epithelial and the neuro-progenitor stages, and the other is the 
neurites seen at later stages. High yields of rosettes are known to 
indicate a good differentiation status (Hu and Xhang, 2010). It has 
been reported that cells forming rosettes can be subcultured while 
maintaining the potential of early neural stem cells (Elkabetz et 
al., 2008). Therefore, we developed two image analysis algorithms 
for the detection of these signature structures, one for the rosette 
structures and the other for neurites. IPS cells were differentiated 
toward several types of central-nervous system neurons. During the 
entire differentiation process, cells were cultured in BioStation CT 
(Nikon) in which phase-contrast images were captured automati-
cally. To analyze neurite extension, cells at the rosette-exhibiting 
stage were collected, dissociated, and plated for further differentia-
tion. The rosette-like structures detected by one of our developed 
algorithms showed 84 % match from those detected by skilled 
operators with a high correlation coefficient of 0.94. Neurites and 
cell bodies were also detected by the other newly-developed algo-
rithm. The neurite elongation rate was high when many rosettes 
were formed. These label-free image analysis can provide quantita-
tive values such as the amount of rosettes per well and the neurite 
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elongation rate with respect to the proliferation rate of co-existing 
cells. Integration of an automated culture and observation system 
with quantitative image analysis can be utilized to evaluate the ef-
ficiency of differentiation and can also be used to make predictions 
before the various differentiation phases occur. Such a platform 
consisting of a stable culture environment, automated live-cell 
imaging, and predictive image analysis will become a strong tool 
for live-cell screening.

Poster Board Number: F-3300

GENERATING POTENTIALLY SAFER IPSCS WITH A 
HELPER PLASMID-FREE PIGGYBAC TRANSPOSON 
SYSTEM
Wu, Sareina, Meir, Yaa-Jyuhn J.
Chang Gung University, Kwei-Shan Tao-Yuan, Taiwan

DNA Transposons have emerged as promising genetic tools for 
mammalian genomic manipulation. piggyBac transposon, isolated 
from the genome of cabbage looper moth, shows the advantages 
of high transposition efficiency and precise excision without 
destroying the host genome. These properties make piggyBac 
an ideal vector for generating transgene-free iPS cells. The most 
commonly used piggyBac system contains a donor plasmid consist-
ing of transgene within piggyBac terminal repeats, and a helper 
plasmid encoding piggyBac transposase. This system, however, 
possesses some potential risks. First, the prolonged supply of pig-
gyBac transposases by the helper plasmid in cells may introduce 
undesired consequences including multiple transgene integrations 
and the re-mobilization of the pre-existing transgene integrated 
by piggyBac in host genome. Second, reintroducing the piggyBac 
transposase containing helper plasmid back to iPSCs for removing 
the transgenes is likely to case damages to the cells. To overcome 
this drawback, here we aim to develop a novel piggyBac-based 
platform for manipulating the mammalian genome using a recom-
binant piggyBac transposase. To this end, we constructed a series of 
piggyBac recombinant constructs using pTriEx as a vector. Surpris-
ingly, most of these constructs display much higher activities than 
the wild type piggyBac when evaluated as a helper plasmid form 
with up to an 8-fold increase for the highest one in some cell line 
tested. This observation indicates that the modification done on 
piggyBac transposase may enhance its enzyme activity, suggesting 
the potential of developing the piggyBac-based site-specific thera-
peutic gene delivery vector. The establishment of this recombinant 
transposase-based platform will simplify the transposon system 
and reduce the damage during manipulation which in turn main-
tains the genome stability of the host. Applying such a platform in 
generating transgene-free iPS will facilitate the process of advanc-
ing its clinical application in regeneration medicine.

Poster Board Number: F-3301

QUALITY CONTROL OF IPS CELLS BY UNIQUE 
GENE TRANSFER SYSTEM
Nishimura, Ken1, Ohtaka, Manami2, Takayasu, Satoko2, Sano, 
Masayuki2, Hisatake, Koji1, Nakanishi, Mahito2

1Faculty of Medicine, University of Tsukuba, Ibaraki, Japan, 2Research Center for 
Stem Cell Engineering, National Institute of Advanced Industrial Science and 
Technology (AIST), Ibaraki, Japan

We have developed unique gene transfer system based on per-
sistent mutant strain of Sendai virus. The vectors, named SeVdp 
vectors, remain persistently in the cytoplasm without integrating 
into the host genome and also enable transfer and expression of 
multiples genes, which can be removed by siRNA treatment for viral 
polymerase gene (Nishimura, K. et al. 2011). These properties make 

it exceptionally suitable for production of induced pluripotent stem 
(iPS) cells. Indeed, an SeVdp vector harboring four reprogramming 
factors (Oct4, Sox2, Klf4 and c-myc) can reprogram mouse and 
human somatic cells efficiently, ultimately establishing iPS cells that 
are free of any transgene. In this presentation, we report analyses 
of iPS cells induced by different SeVdp vectors which express the 
reprogramming factors with different expression balance. From 
SeVdp vector, transgenes are expressed with fixed balance from a 
single vector genome, and the balance can be altered by exchange 
of their location or insertion of another transgene in the genome. 
We prepared some vectors expressing the four factors with differ-
ent expression balance and used them for cell reprogramming. 
Investigating ES cell-specific marker gene expression in the induced 
colonies by each vector showed that the difference of the expres-
sion balance caused different expression pattern of the marker 
genes in the iPS cells, although all vector expressed same four 
factors. Moreover, among them, some vectors only induce partially 
reprogrammed cells. These results indicated that the expression 
balance of reprogramming factors is important for the quality of 
iPS cells, and we can control the quality by using the suitable SeVdp 
vector that express the factors with defined balance. So, our vector 
system was useful not only for the establishment of transgene-free 
iPS cells, but also for analysis of the mechanism of cell reprogram-
ming.
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DVELOPMENT OF ALL-IN-ONE INDUCIBLE 
LENTIVIRAL VECTOR FOR GENE SPECIFIC 
ANALYSIS OF REPROGRAMMING
Yamaguchi, Tomoyuki, Hamanaka, Sanae, Kawarai, Mami, 
Wakiyama, Yukiko, Umino, Ayumi, Hayama, Tomonari, Sato, 
Hideyuki, Masaki, Hideki, Kobayashi, Toshihiro, Yamazaki, Satoshi, 
Nakauchi, Hiromitsu
Japan Science and Technology Agency, Tokyo, Japan

For fair comparison of reprogramming efficiencies and in vitro dif-
ferentiation capabilities among induced pluripotent stem cell (iPSC) 
lines, we constructed a single cassette all-in-one inducible lentiviral 
vector (Ai-LV) for the expression of three reprogramming factors 
(Oct4, Klf4 and Sox2). To obtain multiple types of somatic cells hav-
ing the same genetic background, we generated reprogrammable 
chimeric mice using iPSCs derived from Ai-LV infected somatic 
cells. Then, hepatic cells, hematopoietic cells and fibroblasts were 
isolated at different developmental stages from the chimeric mice 
and re-reprogrammed to generate 2nd iPSCs. Consequently, the 
reprogramming efficiency of fibroblasts was decreased as develop-
mental stage progressed. Although only a few colonies were gener-
ated, similar results were observed in the case of hematopoietic 
cells. The most remarkable difference was observed in hepatic cells. 
Fetal hepatoblasts were reprogrammed 1200 times more efficiently 
than adult hepatocytes. However, we found that forced expression 
of c-Myc improved the reduced reprogramming efficiency in aged 
somatic cells without affecting cell proliferation. Taken together, all 
these findings suggest that the Ai-LV system enables us to generate 
a panel of iPSC clones derived from various tissues with the same 
genetic background, and thus provides an invaluable tool for iPSC 
research.
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MOLECULAR BIOLOGY OF DIFFERENTIATION-
RESISTANCE IN PLURIPOTENT STEM CELLS
Ohnuki, Mari, Koyanagi, Michiyo, Takahashi, Kazutoshi, Yamanaka, 
Shinya, Miyashita, Ito, Narita, Megumi, Ichisaka, Tomoko
Center for iPS cell Research and Application, Kyoto, Japan

Differences between human embryonic stem cells (hESCs) and 
induced pluripotent stem cells (hiPSCs) are one of the controversial 
subjects although it has been well-studied. Such controversies 
could be sustained because small number of lines has been com-
pared and it was difficult to discuss biological meaning of differ-
ential signatures. Here we examined gene expressions and DNA 
methylation patterns of 49 hiPSC and 10 hESC lines cultured under 
the same conditions. We did not identify molecular signatures 
(gene expression or DNA methylation) that clearly distinguish hiP-
SCs from hESCs. We also found that most iPSC clones are compa-
rable to hESCs in neural differentiation by forming aggregates with 
inhibitors of BMP and TGFβ. However, we identified 6 iPSC clones 
that retain substantial amounts of OCT3/4 positive undifferentiated 
cells after neural differentiation. Through induction into dopami-
nergic neurons these six “bad” iPSC clones formed teratomas when 
transplanted into the brains of immune-deficient mice. We then 
examined subclones of these bad iPSC clones and found that some 
subclones had normal ability of neural differentiation, whereas the 
other subclones retained poor differentiation propensity. Compari-
son between good and bad clones, and between good and bad 
subclones, identified some genes those are upregulated in bad 
clones and subclones. Notably, we focused the promoter activated 
with irregular DNA hypomethylation and chromatin modification in 
bad clones and subclones. These data demonstrated that most iPSC 
clones are indistinguishable from ESCs in gene expression, DNA 
methylation, and neural differentiation, and that rare “bad” iPSC 
clones abnormalities can be generated by epigenetic alteration.
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NEGATIVE FEEDBACK REGULATION OF OCT-4 
UPON DIFFERENTIAL DOSE OF NANOG IN P19 
CELLS
Yang, Byoung-Chul
Animal Biotechnology Division, National Institute of Animal Science, Suwon, 
Korea, Republic of

Oct-4 and Nanog have been widely used for generation of induced 
pluripotent stem cell (iPS cell). Generally, Nanog increases Oct-4 
transcription; however, its expression is down-regulated by high-
dose Nanog. It is generally known that there is negative feedback 
regulation for Oct-4. However, its precise mechanism remains 
elusive. Here, we generated Oct-4 promoter-luciferase constructs 
(-2179, -1879, -1346, and -754) by well-known 4 conserve region 
(CR) of Oct-4 promoter. Luciferase activities of Oct-4 were declined 
upon high-dose Nanog in all constructs. These decreased effects 
were rescued by DNMT and HDAC inhibitors (5-AZA-cytidine and 
trichostatin A, respectively) in 3 constructs using dual-luciferase 
assay. And, this inhibitor assay was also confirmed by semi-quan-
titative RT-PCR and Western blotting in P19 embryonic carcinoma 
cell. These results suggest that DNMT and HDAC modulate this 
negative feedback regulation of Oct-4 upon high-dose Nanog. 
To identify the precise position in Oct-4 promoter, ChIP assay was 
performed for CR1-4 regions. As a result, DNMT3A binds to CR1 
region upon high-dose Nanog. In addition, HDAC2 more binds to 
CR3 region upon high-dose Nanog than low-dose Nanog. Taken 
together, these data imply that Oct-4 negative regulation upon 

high-dose Nanog is accomplished by DNMT3A and HDAC2 binding 
to CR1 and CR3, respectively. Further, it will be investigated that 
the other HDAC can regulate these regions. This is first time to 
analysis negative regulation of Oct-4 upon high-dose Nanog. These 
results further bring about a new tool for generation of iPS cells and 
embryonic stem (ES) cell regulation. [This study was supported by 
2011 Post Doctoral Fellowship Program of National Institute of Ani-
mal Science, Rural Development Administration, Republic of Korea. 
This work received grant support from the Agenda Program (No.
PJ007577), Rural Development Administration, Republic of KOREA.]
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DYNAMIC ALTERATION IN RNA SPLICING DURING 
SOMATIC CELL REPROGRAMMING
Ohta, Sho, Nishida, Eisuke, Yamanaka, Shinya, Yamamoto, Takuya
Kyoto university, Kyoto, Japan

Elucidating the molecular mechanisms underlying somatic cell 
reprogramming is important not only to realize the application 
of iPS cells to regenerative medicine but also to understand basic 
principles of biology. To approach this problem, we have been 
performing transcriptome analysis. Here we report our analysis on 
changes in alternative splicing during reprogramming. By combin-
ing deep sequencing with high-throughput quantitative RT-PCR, 
we revealed drastic changes in genome-wide splicing profiles 
during the reprogramming process. Our analysis identified more 
than 600 genes, whose splicing patterns were altered during iPS 
cell induction from mouse embryonic fibroblasts (MEFs). Compu-
tational analysis of primary sequences demonstrated that several 
motifs were enriched in sequences wihtin, and adjacent to, the 
differentially-expressed skipped-exons between MEFs and iPS cells. 
Moreover, we also found that the lengths of the introns around ex-
ons, which are preferentially included in iPS cells, tend to be shorter. 
We further characterized the splicing patterns of the genes we 
identified. Interestingly, the splicing patterns in iPS cells were most 
similar to those in testis among adult tissues. In addition, the timing 
of the splicing switches during the reprogramming process varied 
from gene to gene. These findings indicate that post-transcriptional 
as well as transcriptional regulation mechanisms are integral parts 
of the molecular network in the reprogramming process and the 
pluripotency maintenance. Our results contribute to elucidation of 
the mechanisms underlying somatic cell reprogramming.
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FUNCTIONAL COMPARATIVE ASSESSMENT OF 
THE HEMATO-ENDOTHELIAL POTENTIAL OF 
INDUCED PLURIPOTENT STEM CELLS DERIVED BY 
VARIOUS APPROACHES .
Yang, Cheng-Tao, Watt, Suzanne, Carpenter, Lee
Stem Cell Research Laboratory, NHS Blood and Transplant, John Radcliffe 
Hospital, Oxford, United Kingdom

Pluripotent stem cell based technologies hold the potential to 
investigate the basis for or to provide curative therapies for many 
diseases, including cardiovascular disease, Alzheimer’s disease, 
diabetes and cancers. We have previously used iPS cells derived 
by reprogramming adult human dermal fibroblasts and using the 
Yamanaka retroviral protocols, and have demonstrated that specific 
iPS cell lines contribute not only to the myeloerythroid lineage, but 
also the B lymphoid lineage (Carpenter et al. 2011; Silk et al. 2011). 
Additionally, we have shown that particular in-house generated 
human iPS cell lines can efficiently differentiate towards the cardiac 
lineage, with sheets of contractile tissue developing (Carpenter et 
al. 2012), thereby demonstrating their usefulness for high-through-
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put screening of small molecules on different genetic backgrounds. 
Here, we describe the generation of several new iPS cell lines, and 
compare the efficiency and differentiation capacity of those gener-
ated from human umbilical cord blood erythroblasts and CD34 
hematopoietic progenitor cells using OriP plasmid approaches 
to reprogramming with those iPS lines generated using retroviral 
strategies. In particular, we have assessed their ability to differenti-
ate towards myeloerythorid, B lymphoid and endothelial lineages. 
Assessing the impact of different reprogramming technologies and 
tissue sources on the pluripotency of iPS cells in vitro, by functional 
comparative methods such as assessing B lymphoid differentiation, 
will compliment the genomic and epigenetic studies that have 
been traditionally employed. This is also particularly relevant for fu-
ture applications if we are to identify GMP compliant and cost effec-
tive approaches for iPS reprogrammimg, but where subtle aspects 
of pluripotency requiring more efficient differentiation towards dif-
ferent hematopoietic lineages or towards the vascular lineage are 
required. Funding: This work is supported by the National Health 
Service Blood and Transplant (NHSBT) and the National Institute of 
Health Research (NIHR), UK, under its Programme Grant Scheme 
(RP-PG-0310-1001, -1003 and -1004). The views expressed in this 
publication are those of the authors and not necessarily those of 
the NHS, the NIHR or the Department of Health. 
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CHEMICAL COMBINATION ENHANCES STEMNESS 
OF INDUCED PLURIPOTENT STEM CELLS
Park, Hang-soo1, Park, Ju-Hwang2, Oh, Seung-Ick1, Hwang, 
Insik1, Lee, Chang Kyou1, Seol, Ki-Cheon3, Kim, Jeong-Ok3, Kang, 
Seongman2, Hong, Sunghoi1

1Department of Biomedical Science, College of Health Science, Korea University, 
Jeongneung-dong, Sungbuk-gu, Seoul, Korea, Republic of, 2Graduate School 
and Biotechnology, Korea University, Anam-dong, Sungbuk-gu, Seoul, Korea, 
Republic of, 3Stem Cell Research Center, Future Cell Therapy, Goam B/D, 
Jamwon-dong, Seocho-gu, Seoul, Korea, Republic of

Induced pluripotent stem cells (iPSCs) represent a promising unlim-
ited cell source for regenerative personalized medicine. However, 
the questions about low reprogramming efficiency and late colony 
formation of the iPSCs were not completely solved yet although 
it has been reported that the combination of some chemicals 
improved the reprogramming efficiency of somatic cells into 
pluripotent cells. So we hypothesized the combination of proper 
chemicals could improve the reprogramming efficiency as well 
as the stemness of pluripotent iPSCs. In this study, we generated 
mouse iPSCs (miPSCs) from the fibroblasts of mouse tail tip in the 
cell culture conditions with or without chemicals. The miPSCs from 
both conditions were positive against alkaline phosphatase (AP) 
and various ES markers such as Oct4, Nanog, Sox2 and SSEA-1, and 
expressed Oct4, Nanog, Rex-1 and other marker genes. In addition, 
the miPSCs were differentiated into three germ layers in vitro and 
formed teratoma in SCID mice in vivo. Moreover, the chemical com-
bination improved the reprogramming efficiency of the iPSCs and 
also induced the early colony formation of the iPSCs: the number of 
total colony and the AP+ colony in cell culture condition contain-
ing chemicals was dramatically increased during iPSCs induction. 
Furthermore, cell proliferation of the chemical-treated miPSCs, but 
not chemical-free miPSCs, was very similar to that of J1 mouse ES 
cells under our cell culture condition. Interestingly, most colonies of 
the chemical-treated miPSCs on the feeder cells were differentiated 
when all chemicals were omitted in the culture medium. Therefore, 
our results show that the use of chemicals could be a valuable tool 
for the efficient reprogramming and stemness of iPSCs, but the 
mechanisms should be uncovered.
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COLLAGEN ENHANCES PROLIFERATION OF 
CARDIAC PROGENITOR CELLS DERIVED FROM 
INDUCED PLURIPOTENT STEM CELLS VIA 
ACTIVATING MEK/ERK SIGNALING
Cao, Nan, Liu, Zumei, Chen, Zhongyan, Wang, Jia, Qin, Lianju, Yang, 
Huang-Tian
Key Lab of Stem Cell Biology, Institute of Health Sciences, CAS/SIBS, Shanghai, 
China

Induced pluripotent stem cells (iPSCs) are a promising alternative 
source of .patient-specific cardiac progenitor cells (CPCs) and car-
diomyocytes for use in drug discovery and regenerative therapies 
for people with heart diseases. However, their applications are 
hampered as the generation and expansion of iPSC-derived CPCs 
and cardiomyocytes are inefficient and vary considerably between 
iPSC lines. Although several attracted approaches focusing on the 
manipulation of critical signaling pathways to improve the cardiac 
differentiation efficiency of iPSCs have been established recently, 
little is known about the contribution of manipulating extracellular 
microenvironments to the process of cardiac differentiation from 
iPSCs. Moreover, the mechanism underlying the renewal and dif-
ferentiation of CPCs is poorly understood although the CPCs have 
been identified by multiple markers. Proper methods to efficiently 
obtain and expand iPSC-derived CPCs in vitro remain challenging. 
To address those issues, we screened sixteen cardiomyocyte induc-
ers on various murine iPSCs and identified that only ascorbic acid 
(AA) consistently and robustly enhanced the cardiac differentiation 
in eleven lines including eight without spontaneous cardiac dif-
ferentiation potential. This cardiac differentiation promoting effect 
was also observed in human iPSCs. To understand how AA pro-
motes the cardiac differentiation of iPSCs, we did systemic analysis 
and found that AA took effect at the stage of CPC specification via 
the specific increase of CPC proliferation but without influence of 
the apoptotic response and cell viability. The effect of AA on cardiac 
differentiation could not be mimicked by other antioxidants but 
was accompanied with significant increases in collagen expres-
sions. Moreover, the AA-promoted CPC proliferation or cardiac 
differentiation was partially hampered by either knockdown of 
collagen I or collagen IV expression and abolished by collagen 
synthesis inhibitors, while the latter effect was partially rescued 
by adding collagen IV. Further studies showed that AA-enhanced 
proliferation of CPC population and cardiac differentiation was 
completely abolished by MEK inhibitor but not JNK, JAK, PI3K or 
p38MAPK inhibitors, suggesting that the MEK-ERK1/2 pathway is in-
volved in the AA-dependent CPC expansion. This was confirmed by 
the significantly increased phosphorylation of ERK1/2 in AA-treated 
cells at differentiation day 5 and this effect was eliminated by the 
collagen synthesis inhibitors. Our data provide further evidence 
showing AA is a suitable cardiomyocyte inducer for iPSCs to simply, 
universally and efficiently improve cardiac differentiation. The find-
ings also highlight the importance of stimulating CPC proliferation 
by manipulating extracellular microenvironment in guiding cardiac 
differentiation of the pluripotent stem cells.
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IMPAIRED EPITHELIAL DIFFERENTIATION OF 
INDUCED PLURIPOTENT STEM CELLS FROM EEC 
PATIENTS IS RESCUED BY APR-246/PRIMA-1MET
Petit, Isabelle1, Shalom-Feuerstein, Ruby1, Serror, Laura2, Aberdam, 
Edith1, Aberdam, Daniel1

1INSERM, Nice, France, 2TECHNION, Haifa, Israel

Ectodermal dysplasia is a group of congenital syndromes affecting 
a variety of ectodermal derivatives. Among them, ectrodactyly, 
ectodermal dysplasia and cleft lip/palate (EEC) syndrome is caused 
by single point mutation in the p63 gene, which controls epidermal 
development and homeostasis. Skin defects but also limbal stem 
cell deficiency are associated with this disease. In this study, we 
designed a novel cellular model that recapitulated major embry-
onic defects related to EEC. Fibroblasts from healthy donors and 
EEC patients carrying two different point mutations in the DNA 
binding domain of p63 were reprogrammed into induced pluripo-
tent stem cell (iPSC) lines. EEC-iPSC from both patients showed 
early ectodermal commitment into K18+ cells but failed to further 
differentiate into K14+ cells (epidermis/limbus) or K3/K12+ cells 
(corneal epithelium). Treatment with the mutant cells with the 
small compound APR-246/PRIMA-1Met caused consistent rescue 
of epidermal and corneal epithelial differentiation, as illustrated by 
cell morphology and re-activation of specific genes and signaling 
pathways. This study illustrates the relevance of iPSC for p63 related 
disorders and may pave the way for future therapy of ectodermal 
dysplasia syndrome.
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MODELING TRANSITIONS BETWEEN 
PLURIPOTENT AND PRIMITIVE ENDODERM-LIKE 
CELLS
Yongky, Andrew1, Cho, Dong Seong1, Raju, Ravali1, Verfaillie, 
Catherine2, Hu, Wei-Shou1

1University of Minnesota, Minneapolis, MN, USA, 2Stamcelinstituut, Katholieke 
Universiteit, Leuven, Belgium

A plethora of events take place transcriptionally and epigenetically 
during transition of cell fate, such as reprogramming and differenti-
ation. The transcription factors involved in maintaining pluripoten-
cy are intricately linked by positive auto-regulatory loop including 
Nanog, Sox2, and Oct4. Perturbation in any of the three compo-
nents also perturbs the pluripotent state, leading to the loss of their 
transcripts and resulting in new differentiated state. As a result, the 
process of transiting from a pluripotent state to the differentiated 
states is not reversible except in the case of induced pluripotent 
stem cells (iPS). In our study with rat embryonic stem cells (ES), we 
found that cultured rat ES can be guided to become multipotent 
primitive endoderm (PE) precursor-like cells through medium 
change; and the process is reversible during a short term cultiva-
tion. This system, with its capability of transiting from a pluripotent 
state to a PE-precursor state and back, is a valuable tool for examin-
ing the dynamics of gene expression and provide insights into 
the regulatory network controlling pluripotency. A Boolean gene 
regulatory network was constructed to model the transcriptional 
regulations of the pluripotency markers, Nanog, Sox2, and Oct4, 
and the primitive endoderm differentiation markers, Gata6, Gata4, 
and Sox17. The final model consists of 10 genes and 14 interactions. 
These interactions were described using Boolean logic operators 
“AND” when two network components are both required to act on 
a gene, and “NOT” when the regulation is repressive. We simulated 
the system starting from all 1024 possible initial conditions and let 

the system reaches steady states. We showed that the system was 
able to generate the two stable states corresponding to pluripotent 
and PE precursor states as observed in culture. An input of LIF and 
PDGF, simulating a change in culture medium, is sufficient to con-
vert rat ESCs to rat PE precursor-like cells. Over-expression of Sox2 
alone was predicted to be insufficient to convert rat PE-like cells to 
pluripotent state. Both findings have been verified experimentally. 
In addition, the model also predicted that knock down of Gata6 
would result in conversion from PE to pluripotent state. Mechanistic 
model based on differential equations was constructed to evaluate 
the transitions between the states of pluripotency and PE-precur-
sor. The model incorporates transcriptional process by describing 
the interactions among transcription factors and their bindings 
at the regulatory sites. The values of different parameters were 
estimated using ChIP-seq data from literature. This two pronged 
approach, using a Boolean network to explore the topology of 
regulatory network while employing differential equation based 
model for examining the dynamics of state transitions provide a 
better strategy for studying the regulation of reprogramming and 
differentiation toward endoderm lineage.

Pre-clinical and Clinical Applications of 
Mesenchymal Cells
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MICRORNA 92 MODULATES HYPOXIA INDUCIBLE 
FACTOR 1- INDUCED SURVIVAL OF HUMAN 
MESENCHYMAL STEM CELL VIA REPRESSION OF 
PVHL
Bae, Yoonjin1, Lee, Chang Youn2, Song, Byeong-Wook1, Cha, Min-Ji1, 
Ham, Onju1, Lee, Se-Yeon1, Park, Jun-Hee3, Lee, Jiyun1, Seo, Hyang-
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Mesenchymal stem cells (MSCs) have been extensively applied for 
the restoration of cardiomyocytes loss after myocardial infarc-
tion. However the poor viability of MSCs after transplantation 
and requirement of many cells critically limit the efficacy of this 
strategy. MicroRNA-92a(miR-92a) is a part of the miR-17-92 cluster, 
which comprises members with an effect on cell proliferation. 
Although miR-92a plays an important role in cell survival under 
hypoxic condition, the role of miR-92a-related survival has yet to be 
delineated in MSCs. Here, we described the mechanisms of miR-92a 
for survival and hypoxia inducible factor-1α (HIF-1α) stabilization in 
MSCs. MiR-92a mimic induced expression of HIF-1α and miR-92a in 
MSCs, respectively, which was confirmed by western blot and real 
time-PCR analysis. Overexpression of miR-92a regulated expres-
sion of apoptosis-related factors such as p-AKT, p-ERK, Bcl-2, Bax, 
annexin V/PI in hypoxic condition. In addition, increased survival 
was detected in hypoxic condition by MTT assay. MiR-92a was a 
possible target of pVHL, which identified through assessed activity 
luciferase reporter construct containing the 3’ UTR of pVHL and 
expression of pVHL. These data suggested that miR-92a plays a key 
role in survival of MSCs under hypoxic condition.
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MICRORNA 371-373 CLUSTER PROMOTES THE 
SURVIVAL OF HUMAN MESENCHYMAL STEM 
CELLS
Bae, Yoonjin1, Song, Byeong-Wook1, Cha, Min-Ji1, Ham, Onju1, Lee, 
Se-Yeon1, Lee, Chang Youn2, Park, Jun-Hee2, Lee, Jiyun1, Seo, Hyang-
Hee1, Choi, Eunhyun3, Choi, Eunmi4, Hwang, Ki-Chul4

1Brain Korea 21 Project for Medical Science, Yonsei University College of 
Medicine, Seoul, Korea, Republic of, 2Department of Integrated Omics for 
Biomedical Sciences, Graduate School, Younsei University, Seoul, Korea, 
Republic of, 3Severance Integrative Research Institute for Cerebral & 
Cardiovascular Disease, Yonsei University Health System, Seoul, Korea, Republic 
of, 4Severance Biomedical Science Institute, Yonsei University College of 
Medicine, Seoul, Korea, Republic of

Mesenchymal stem cells (MSCs) showed self-renewal and multi-
pluripotent characters and possibilities for tissue engineering and 
regeneration, but some problems such as pluripotency of isolated 
MSCs and sufficient amounts of cells for therapy remain unsolved. 
MicroRNAs (miRNAs) are small non-coding RNA and play important 
roles in stem cell differentiation and self-renewals. To address self-
renewal maintenance by miR-371-373 cluster, miR-371-373 cluster 
was primarily transfected into MSCs. The cells showed higher 
self-renewal MSCs in serum free condition, based on upregulated 
expression of DNMT1, MLL5, Kdm2b and Sirt1 genes, and protected 
from serum starvation-induced apoptosis through TUNEL assay. 
We further confirmed that miR-371-373 inhibited differentiation 
to other cell types, based on downregulated expression of FZD1, 
GDF9, IL6R and BMP5, which genes are involved in differentiation. 
Also, miR-371-373 influenced the cell cycles; the quiescent G0/
G1 phase cells are more than S+G2/M phase (active proliferation). 
Taken together, we suggested that miR-371-373 cluster may be in-
volved in maintainence the undifferentiated state and self-renewal 
property of MSCs.
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THE USE OF AUTOMATED IMAGE ANALYSIS AND 
HIGH CONTENT SCREENING TO DISTINGUISH LATE 
PASSAGE MESENCHYMAL STEM CELLS FROM 
OSTEOSARCOMA CELLS
Johnson, William E .1, Sheard, Jonathan J.1, Kohli, Nupur1, Bolton, 
David2, Wright, Karina T.3, Griffiths, Gareth G.4
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Introduction: MSCs are attractive candidates for autologous cell 
therapies in regenerative medicine. Their application involves 
culture expansion of isolated MSCs, especially as we scale up to the 
treatment of human disease. Several reports have suggested that 
extended MSC culture is associated with chromosal abnormality 
and potential malignant transformation. MSCs are also considered 
the likely cancer stem cell for some bone tumours. Here, we have 
examined whether late passage culture expanded MSCs can be 
distinguished from transformed cells using routine microscopy, 
computerised live cell imaging/analysis, and high content screen-
ing (HCS) techniques. Methods: Human MSCs and SAOS2 osteo-
sarcoma cells were established as single cell type and co-cultures, 
where co-cultured cells were fluorescently tagged to confirm their 
identity. Cultures were monitored by continuous live cell imaging 
and analysis using the Cell IQ platform and via HCS of fixed cultures 
for stem cell, proliferation and tumour markers, as well as cell cycle 
analysis. Results: Based on pattern recognition of digitised phase 

contrast images, the Cell IQ platform identified: (i) 65% ± 6% of cells 
as MSCs versus 15% ± 4% of cells as SAOS2 , in MSC monocultures; 
(ii) 65% ± 2% of cells as SAOS2 versus 8% ± 2% of cells as MSC, in 
SAOS2 monocultures; (iii) 54% ± 5% of cells as MSC versus 32% ± 
5% of cells as SAOS2, in 50:50 co-cultures. Significant differences in 
quantitated cell positivity for several markers were detected using 
HCS in MSCs vs SAOS2 fixed cultures, including alkaline phospha-
tase, Ki-67 antigen and Oct3/4, whereas no difference was detected 
in phospho-retinoblastoma immunoreactivity. The morphology 
of the MSCs markedly differed to that of SAOS2 cells, which was 
determined quantitatively via HCS after beta-tubulin immunolo-
calisation. There was also a greater prevalence in MSC cultures for 
senescence associated β galactosidase-positive cells. Discussion: We 
have demonstrated that computerised live cell image analysis and 
HCS techniques can help identify whether MSC cultures may be 
contaminated with tumour cells. The cell phenotypes established 
using these methods will help clinical programmes develop release 
criteria for MSC therapies to ensure the safety of using culture 
expanded MSC. Such detailed and relatively rapid profiling will 
also enhance our understanding of MSC phenotype, which even as 
clonal populations are considered highly heterogeneous in nature.
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HUMAN MESENCHYMAL STEM CELLS STIMULATE 
EAHY926 ENDOTHELIAL CELL ADHESION AND 
MIGRATION: A COMBINED PROTEOMIC AND 
In vItro ANALYSIS OF THE INFLUENCE OF 
DONOR-DONOR VARIABILITY AND SECRETED 
EXTRACELLULAR MATRIX PROTEINS .
Johnson, William E .1, Khan, Neelam S.1, Major, Triin1, Fuller, Heidi 
R.2, Kuiper, Jan Herman2, Wright, Karina T.2, Walter, Merlin N.2
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Mesenchymal stem cells (MSCs) can stimulate angiogenesis within 
a wound environment and evidence suggests that this effect is 
likely mediated by paracrine interactions with the endogenous cells 
present. Here we report that MSC conditioned medium (MSC-CM) 
from 3 different donors stimulated EaHy-926 endothelial cell adhe-
sion and cell migration, using the scratch assay. This stimulatory 
effect was donor-dependent. MALDI-TOF/TOF mass spectrometry 
demonstrated that whilst type I collagen and fibronectin was se-
creted by all of the MSC cultures, decorin was secreted only by the 
MSC culture that was least effective in stimulating EaHy-926 cells. 
When these individual extracellular matrix components were then 
tested as culture substrata, EaHy-926 cell adherence was greatest 
upon culture plates coated with fibronectin and least adherent 
on plates coated with decorin, with type I collagen coated plates 
intermediate. Similarly, EaHy926 cell migration and scratch-wound 
closure was quickest on fibronectin-coated plates and slowest on 
decorin-coated plates, with type I collagen-coated plates interme-
diate. However, on each of these substrata scratch-wound closure 
was significantly increased in the presence of MSC-CM. These data 
suggest that of those MSC-secreted factors that constitute extracel-
lular matrix proteins, fibronectin is likely to be pro-angiogenic 
whilst decorin may be considered anti-angiogenic. They also 
illustrate a need to screen for donor-donor variability in the secre-
tome of MSCs, as this will both increase our understanding of their 
wound healing activity and also inform their appropriate clinical 
application.



295

Detailed Program and Abstracts — Friday, June 15

www.isscr.org/2012 Friday Poster Book

Poster Board Number: F-3315

EARLY DYNAMIC CHANGE OF GCSF AND 
INTERLEUKIN 1-BETA EXPRESSION AFTER 
AUTOLOGOUS BONE MARROW CELL INFUSION 
ARE IMPORTANT TO START THE REPAIR OF 
CIRRHOSIS LIVER
Terai, Shuji, Mizunaga, Yuko, Takami, Taro, Yamamoto, Naoki, 
Sakaida, Isao
Department of Gastroenterology & Hepatology, Yamaguchi University 
Graduate School of Medicine, Ube, Yamaguchi, Japan

Obejective: We developed autologous bone marrow cell infusion 
(ABMi) therapy for liver cirrhosis patients (Stem Cells 2006). The 
effectiveness and safety for liver cirrhosis (LC) patients was shown 
following clinical study. In this study, we tried to analyze the early 
change of cytokine expression in serum after ABMi therapy. We 
analyzed chronological changes in 19 serum cytokines as well as 
levels of specific cytokines between in patients after ABMi therapy 
and in a mouse model of cirrhosis generated using green fluores-
cent protein (GFP)/carbon tetrachloride (CCl4) (JB 2003). Method: 
We measured expression profiles of cytokines in serum samples 
collected from 13 LC patients before and at 1 day and 1 week after 
ABMi therapy using Bio Plex suspention array system (BIO RAD 
company). We measured interleukin(IL)-1 α, IL-1 β, IL-2, IL-3, IL-4, 
IL-5, IL-6,IL-9, IL-10, IL-12(p40), IL-12(p70), IL-13, IL-17, Eotaxin, G-CSF, 
GM-CSF, IFN-γ, KC, MCP-1, MIP-1 α, MIP- β, RANTES, TNF-α, basic FGF 
and VEGF. Child-Pugh scores significantly improved in all of these 
patients after 6 month after ABMi therapy . To analyze the mean-
ing of early cytokine change, we compared chronological changes 
in serum cytokine expression in humans and in the model mice 
at 1 day and 1 week after BMC infusion. We isolated GFP positive 
BMC from GFP Tg mice and infused 1x105 BMC via tail vein to CCl4 
induced serial liver cirrhosis mice. After BMC infusion we continued 
liver damage by CCl4 injection (GFP/CCl4 model, JB 2003). . We got 
serum from control CCl4 treated mice and BMC infusion group at 
1day and 1 week. Next, we used Bio Plex suspention array system 
to quantify cytokine erxpression. Result: Among 19 cytokine, both 
G-CSF and IL-1β in serum was found to show same chronological 
change pattern between human and mice model. Serum G-CSF 
and IL-1β was decreased after BMC infsuion at 1day and increased 
at 1 week. Next we examined changes in cytokine expression in 
cirrhosis liver before, at 1, 2, 3 and 4 weeks after BMC infusion using 
GFP/CCl4 mice model. Both G-CSFand IL-1β were undetectable 
in the liver tissues before and at 1 week after BMC infusion, but 
increased at 2 weeks and continued until 4 weeks after infusion. 
The BMC infusion induced an early decrease of both G-CSF and IL-
1β in serum and an increase in the cirrhosis liver in GFP/CCl4 model. 
Conclusion: These dynamic early changes of G-CSF and IL-1β after 
autologous BMC infusion might be important to start for repair of 
liver cirrhosis after BMC infusion.

Poster Board Number: F-3316

MSC DERIVED FROM HUMAN BONE MARROW 
INFUSION THERAPY WILL BE A NEW CELL 
THERAPY FOR LIVER CIRRHOSIS
Terai, Shuji1, Tanimoto, Haruko1, Takami, Taro1, Maeda, Masaki1, 
Hirose, Keiichi1, Fujisawa, Koichi2, Yamamoto, Naoki1, Sakaida, Isao1

1Department of Gastroenterology & Hepatology, Yamaguchi University 
Graduate School of Medicine, Ube, Yamaguchi, Japan, 2Center for Reparative 
Medicine, Yamaguchi University Graduate School of Medicine, Ube, Yamaguchi, 
Japan

[Background and objectives] We developed “autologous bone 
marrow cell infusion (ABMi) therapy” for human decompensated 
liver cirrhosis (LC) patients (Stem Cells 2006). The efficacy and safety 
of this treatment was shown in multicenter clinical studies. The 
basic concept of ABMi therapy was based on the finding that bone 
marrow cell (BMC) infusion improved liver fibrosis in cirrhosis liver 
and activated resident liver progenitor cell and hepatocyte and 
improved liver function. In this study we tried to develop a new cell 
therapy using cultured bone marrow cell to cure more severe LC 
patients because ABMi therapy is difficult for LC patient who can 
not get general anesthesis to obtain bone marrow. [Methods] We 
developed a cirrhosis model mice by repeatedly administering car-
bon tetrachloride to NOD-SCID mice for 6 weeks. Human bone mar-
row mononuclear cells (Lonza, 2M-125A) were seeded in culture 
flasks and cultured in 10% FBS-DMEM. Cultured BMC was differenti-
ated into Mesechymal stem cell during 20 days. The characteristics 
of the cell fractions of culturing BMC were evaluated by FACS. 5×105 

human BM-derived MSC were infused into the CCl4 induced liver 
cirrhosis NOD-SCID mice via the caudal vein. 4 weeks after MSC 
infusion, liver fibrosis was assessed by sirius-red staining. Activated 
stellate cell was also analyzed by αSMA staining. The expression 
of MMP9 and TIMP1 expression in cirrhosis liver was analyzed by 
RT-PCR. [Results] 20 days culturing cells derived from human bone 
marrow was differentiated into mesenchymal stem cells (CD73/
CD90/CD105 positive and CD45 negative) and the number of cells 
increased 43-fold. We also confirmed multiple cell lineage of this 
MSC. Cultures MSC infusion significantly inhibited liver fibrosis 
(p<0.05) in LC NOD-SCID mice. In this condition, MMP9 expression 
was significantly increased with decrease of TIMP1 expression. In 
this condition,αSMA positive stellate cell was decreased. [Conclu-
sion] We demonstrated that cultured MSCs derived from human 
BM would be useful to improve liver fibrosis and that MSCs in the 
cultured cells would proliferate sufficiently to use for cell therapy. 
We believe that the infusion of cultured human BM-derived cells 
might improve liver fibrosis by MMP9 activation with inhibition 
of collagen production by stellate cells. Culturing MSC infusion 
derived from human bone marrow will be a new cell therapy for 
liver cirrhosis patients.

Poster Board Number: F-3317

HUMAN FETAL MESENCHYMAL STEM CELLS AND 
ENDOTHELIAL PROGENITOR CELLS FOR THE 
GENERATION OF ENGINEERED BONE GRAFTS: A 
PRE-CLINICAL STUDY
Chong, Mark1, Sandikin, Dedy1, Liu, Yuchun1, Zhang, Zhiyong1, 
Mattar, Citra1, Choolani, Mahesh1, Chan, Jerry2

1Dept of Obstetrics & Gynaecology, National Univ of Singapore, Singapore, 
Singapore, 2Department of Reproductive Medicine, KK Women’s and Children’s 
Hospital, Singapore, Singapore

Aim: Non-union fractures represent a significant clinical burden, 
and cannot be treated with existing modalities, creating an urgent 
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need for alternative approaches. Over the past decade, tissue 
engineered bone grafts (TEBG) have emerged as a potential thera-
peutic option for the treatment of such defects. We have previously 
described the generation of bone grafts through an integrative ap-
proach combining the use of human fetal mesenchymal stem cells 
(fMSC), endothelial progenitor cells (EPC) and resorbable scaffolds 
primed in a bio-mechano-stimulatory bioreactor. These bone grafts 
have been shown to be highly osteogenic in nature and efficacious 
in repairing segmental non-union fracture defects in rodents. We 
extend our studies here to a pre-clinical large animal model in a 
minipig tibial segmental defect model. Methods: Two experimental 
groups were implemented in this study to evaluate the safety and 
relative efficacy of TEBG generated using (i) fMSC (n=10) or (ii) a 
combination of fMSC and EPC (n=6), versus acellular scaffolds as 
a control arm. Polycaprolactone-Tri Calcium Phosphate (PCL-TCP) 
scaffolds were loaded with 4 million fMSC or in combination with 4 
million EPC, and subsequently cultured in a biaxially rotating biore-
actor for seven days in bone-inductive medium. Engineered bone 
grafts were then retrieved and rinsed with saline prior to implanta-
tion. Samples were also retrieved for assessment of cell viability, 
mineralisation and septicity. A minipig model of segmental tibial 
defect was developed for this study. Briefly, an 18mm segmental 
defect was introduced into the tibia, into which the TEBG was 
placed and subsequently stabilised by internal fixation. Post-
operative monitoring comprised of serial X-rays and Computed 
Tomography (CT) scans. Results and Discussions: Large TEBG were 
successfully generated, with good viability and even distribution 
through the cross-section of the grafts. In addition, EPC were found 
persist after seven days of culture in bone-inductive medium. EPC-
MSC group was also found to exhibit increased mineral content, 
suggesting a role for EPC in exerting pro-osteogenic influences in 
the generation of TEBG. Septicity tests confirmed the absence of 
microbial contamination and asepsis required for implantation. All 
animals survived the operation. Post-operative scans demonstrate 
the implant sites to be stable at three months. No lesions or other 
evidence for tumorigenic activity were observed in all animals. Con-
clusions: A relevant large animal model crucial for clinical transla-
tion was developed to evaluate TEBGs. Protocols were developed 
for the monitoring and long-term follow-up studies on implanted 
pigs. A total of 16 pigs were implanted, with neither death nor 
evidence of tumorigenic activity or osteosarcommas, suggesting 
that the delivered cells fall within the tolerated dose. Further work 
is underway to elucidate cell fate and efficacy of the approach.

Poster Board Number: F-3318

COMBINATION OF HUMAN EYELID ADIPOSE STEM 
CELLS IMPLANTATION AND 17-BETA-ESTRADIOL 
ADMINISTRATION IMPROVE SPINAL CORD INJURY 
REPAIR
Zhou, Jing, Ouyang, Hong-Wei
Zhejiang university, Hang Zhou, China

Stem cell transplantation and pharmaceutical administration 
represent two promising strategies for the repair of spinal cord 
injury (SCI). However, the synergistic effect of the combination of 
these two approaches has yet to be evaluated. Here, we report 
that 17-β-estradiol (E2) administration together with human eyelid 
adipose-derived stem cells (hEASCs) transplantation synergisti-
cally improved the functional repair of SCI. Our results showed that 
E2 boosted the survival of grafted hEASCs by reducing apoptosis 
through regulating the expression of caspase-3 and bcl-2. E2 also 
increased the secretion of growth factors by hEASCs. The sur-
vived hEASCs preferentially differentiated into neurons instead of 
astrocyte. Furthermore, E2 combined with hEASCs transplantation 

synergistically reduced cavity formation and promoted axon re-
myelination as well as motor function recovery. Our study demon-
strated that combination of estrogen administration and hEASCs 
transplantation improved functional recovery of SCI. It provides a 
promising chemo-cell cocktail strategy for the treatment of incur-
able neurodegenerative diseases.

Poster Board Number: F-3319

PERIURETHRAL INJECTION OF AUTOLOGOUS 
ADIPOSE-DERIVED STEM CELLS FOR THE 
TREATMENT OF INTRACTABLE STRESS URINARY 
INCONTINENCE IN 5 PATIENTS UNDERGOING 
PROSTATIC SURGERY: CLINICAL NOVEL FRESH 
AND UNCULTURED CELL THERAPY FOR UROLOGY
Yamamoto, Tokunori1, Toriyama, Kazuhiro2, Funahashi, Yasuhito1, 
Mastukawa, Yoshihisa1, Hattori, Ryouhei1, Gotoh, Momokazu1

1Urology, University of Nagoya, Nagoya, Japan, 2Plastic surgery, University of 
Nagoya, Nagoya, Japan

Stress urinary incontinence can have a significant impact on a 
patient’s quality of life, resulting in involuntary release of urinedue 
a weakened urethral sphincter. The condition is more common 
in women and often comes about following child birth or meno-
pause. It is estimated that approximately 9 million people in Japan, 
and more than 13 million women in the U.S., are affected by stress 
urinary incontinence. Objectives: To report a novel cell therapy 
using freshly isolated, uncultured and autologous adipose tissue-
derived stem cells (ADSC) for stress urinary incontinence caused 
by urethral sphincteric deficiency and the outcomes in five cases 
undergoing periurethral injection of stem cells for the treatment 
of urinary incontinence more than persistent two year after radical 
prostatectomy(n=4) and transurethral resection of prostate(n=1). 
Methods: Two patients with moderate stress incontinence after 
radical prostatectomy were enrolled. After liposuction of 200-250 
mL of adipose tissue from the abdomen, we isolated ADSC from 
this tissue by using the Celution system. Subsequently, the isolated 
ADSC and a mixture of stem cells and adipose tissue were transure-
thrally injected into the rhabdosphincter and submucosal space of 
the urethra, respectively. Short-term outcomes during a 24-48 week 
follow-up were assessed by a 24-h pad test, a validated patient 
questionnaire, urethral pressure profile, transrectal ultrasonogra-
phy, and magnetic resonance imaging. Results: Urinary inconti-
nence progressively improved after 2-4 weeks of injection up to 
12 weeks in terms of decreased leakage volume in a 24-h pad test, 
decreased frequency and amount of incontinence, and improved 
quality of life as per the questionnaire. In urethral pressure profile, 
both maximum urethral closing pressure and functional profile 
length increased. Ultrasonography and magnetic resonance imag-
ing showed sustained presence of the injected adipose tissue. 
Enhanced ultrasonography showed a progressive increase in the 
blood flow to the injected area. No significant adverse events were 
observed peri- and postoperatively. Conclusion: This preliminary 
study showed that periurethral injection of the autologous ADSC 
is a safe and feasible treatment modality for stress urinary inconti-
nence.
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PANCREATIC LINEAGE DIFFERENTIATION OF 
HUMAN DENTAL PULP CELL
Yaegaki, Ken, Ishkitiev, N., Kozhuharova, A., Imai, T.
Nippon Dental University, Tokyo, Japan

Objectives:The need of the regenerative medicine of the pancreas 
tissues would greatly increase in near future, since their four types 
of the cells involve each specific function. However, it has not 
been reported that a protocol produces a large numbers of highly 
purified pancreatic differentiated cells from somatic stem cells. The 
ability of dental pulp stem cells to differentiate towards endoder-
mal lineages was recently demonstrated, such as hepatic cells. We 
previously established a novel culture protocol for pulp stem cells 
which can produce enough number of cells for transplantation 
to humans. The present study is to assess multilineage potential 
for differentiation of dental pulp stem cells, specifically towards 
pancreatic lineage in serum-free condition Materials and Methods: 
Cell cultures were isolated from deciduous tooth and third molar 
pulp and were grown in DMEM supplemented with 10 % FBS. After 
3 to 5 passages CD117+cells were magnetically separated. Cells 
were characterized for a panel of stem cell markers by immuno-
cytochemistry and flow-cytometry. Cells between 3-5 passages 
were subjected to the following differentiation protocols: - For 
adipogenic differentiation the cells were grown in DMED supple-
mented with 1μM Dexamethasone, 50 μM Indomethacine, 1% ITS-x 
and 100 μM ETF. - For osteogenic differentiation the medium was 
DMEM plus 10 μM Dexamethasone, 100μM Ascorbic acid, 10mM 
β-glycerophosphate, 1% ITS-x and 100 μM ETF. -For endodermal 
commitment 2% FBS, 20 ng/ml hepatic growth factor (HGF) and 10 
ng/ml acidic fibroblast growth factor (aFGF) were added to DMEM 
for 5 days. For pancreatic commitment the medium was changed 
with serum-free αMEM supplemented with 20 ng/ml HGF, 10 ng/ml 
FGF, 20 ng/ml EGF, 100 µM β-mercaptoethanol and 100 µg/ml ETF, 
for 7 days. For pancreatic maturation medium was changed with 
serum-free IMDM supplemented with 20 ng/ml HGF, 100 µg/ml ETF 
and 10mM nicotinamide for another 7 days.  Results: Both mesen-
chymal cell lines from DTPC and WTPC were proven to be positive 
for a panel of pluripotent stem cell markers: CD117, nanog, nestin, 
CD44H, alkaline phosphatase, oct 3/4, citokeratin 19, osteonectin 
and p63. After pancreatic differentition, insulin, glucagon, pancreat-
ic polypeptide and somtostatin (red - D) were found positive (n=5) 
with indirect immunostaining. After the differentiation the percent-
age of DTPSC cells expressing endocrine markers insulin, glucagon, 
somatostatin and pancreatic polypeptide, and the exocrine marker 
pancreatic amylase-2 was found by flow-cytometry. Conclusion: 
The present results demonstrate the ability of CD117+ dental pulp 
stem cell cultures to differentiate to ectodermal, mesodermal and 
endodermal type of cells in serum-free conditions. These cells also 
acquired characteristics of pancreatic endocrine and exocrine cells. 
Dental pulp mesenchymal cells may therefore have great potential 
for future cell therapy of diabetic patients.

Poster Board Number: F-3321

ENHANCED REGENERATIVE POTENTIAL OF STEM 
CELLS ISOLATED FROM INFLAMED DENTAL PULP 
TISSUE OF HUMAN FUNCTIONAL DECIDUOUS 
TEETH BY FIBROBLASTIC GROWTH FACTOR 2 
APPLICATION
Lee, Jong Bin1, Park, Jung Chul1, Kim, Jane C1, Choi, Eun Young1, 
Song, Je Seon2, Cho, Kyoo Sung1, Kim, Chang Sung1

1Department of Periodontology, Research Institute for Periodontal 
Regeneration,College of Dentistry, Yonsei University, Seoul, Korea, Republic of, 
2Department of Pediatric Dentistry, Oral Science Research Center, College of 
Dentistry, Yonsei University, Seoul, Korea, Republic of

Background: Stem cells can be isolated from inflamed dental 
tissuesincluding dental pulp and periodontal ligaments, how-
ever, their reduced regenerative potential has limited the clini-
cal applications. In the present study, we successfully isolated 
mesenchymal stem cells (MSCs) from inflamed dental pulp tissue 
of human deciduous teeth and demonstrated that regenerative 
potential could be enhanced by fibroblastic growth factor-2 (FGF-2) 
treatment during ex vivoexpansion. Materials and methods: Stem 
cells were obtained from inflamed dental pulp tissue of human 
functional deciduous teeth (iSHFD) during root canal treatments. 
Characterization of the isolated stem cells expanded in FGF-2 were 
conducted using colony forming assay, proliferation, migration, 
differentiation, and in vivoectopic transplantation. Also self-renewal 
potency was demonstrated by in vivoretransplantation. The effects 
of FGF-2 (iSHFD/FGF-2) were evaluated and compared to stem 
cells from iSHFD. Results: MSCs can be isolated from inflamed pulp 
tissue of functional deciduous teethand characterized as consist-
ing potential qualities of MSCs similar to stem cells from human 
exfoliated deciduous teeth (SHED). For FGF-2 application assess-
ment, we confirmed that FGF-2 treatment to iSHFD during expan-
sion enhanced colony forming efficiency. FGF-2 application also 
increased proliferation and migration potential significantly while 
decrease differentiation potential in vitro. However, when iSHFD/
FGF-2 was ectopically transplanted in vivo, increased dentin-like 
structure formation was observed.As an underlying mechanism for 
its enhanced regenerative characteristics, we found that self-renew-
al potential also increased and more mineral formation occurred. 
Conclusion: The results of our study confirmed that stem cells from 
inflamed pulp tissues of human deciduous teeth can be a good 
source for future clinical application with FGF-2 expansion. Such 
approach may provide a novel way to use discarded inflamed tis-
sues in clinical regenerative therapy. Acknowledgement: This study 
was supported by Mid-career Researcher Program through NRF 
grant funded by the MEST (No. 2009-0078884), and a grant of the 
Korea Health technology R&D Project, Ministry of Health & Welfare, 
Republic of Korea. (A100443).

Poster Board Number: F-3322

MULTIFACETED NERO-REGENERATIVE ACTIVITIES 
OF HUMAN DENTAL STEM CELLS PROMOTE 
LOCOMOTOR RECOVERY AFTER RAT SPINAL CORD 
INJURY
Yamamoto, Akihito, Sakai, Kiyoshi, Matsubara, Kohki, Ueda, 
Minoru
Nagoya University Graduate School of Medicine, Nagoya, Japan

Spinal cord injury (SCI) often leads to persistent functional deficits 
due to severe neuron and glial loss, and to limited axonal regenera-
tion after injury. During the acute phase, the focal mechanical insult 
disrupts tissue homeostasis. This triggers secondary injury pro-
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cesses, in which multiple destructive cascades cause the necrotic 
and apoptotic death of neurons, astrocytes, and oligodendrocytes 
that spreads beyond the initial injury site and leads to irreversible 
axonal damage and demyelination. Subsequently, reactive astro-
cytes and oligodendrocytes near the site of injured spinal cord (SC) 
respectively produce chondroitin sulfate proteoglycans (CSPG) and 
myelin proteins (including myelin-associated glycoprotein/MAG, 
Nogo, OMG, Netrin, Semaphorin, and Ephrin). These extracellular 
molecules function as axon growth inhibitors (AGIs), acting through 
the intracellular Rho GTPase signaling cascade. These multiple 
pathogenic signals synergistically accelerate the progressive dete-
rioration after SCI. Therefore therapeutic strategies for functional re-
covery from SCI must exert multifaceted reparative effects against 
a variety of pathogeneses. We report here the remarkable neuro-
regenerative activity of tooth-derived stem cells, for the functional 
recovery of SCI. Our study revealed that engrafted tooth-derived 
stem cells exhibited three major therapeutic benefits for recovery 
after SCI, including (1) inhibition of the SCI-induced apoptosis of 
neurons, astrocytes, and oligodendrocytes, which promoted the 
preservation of neural fibers and myelin sheaths, (2) regeneration 
of the transected axon through the direct inhibition of multiple AGI 
signals by paracrine mechanisms, and (3) replacement of lost or 
damaged oligodendrocytes after SCI through specific differentia-
tion into mature oligodendrocytes under the extreme conditions 
of SCI. To our knowledge, the neuro-regenerative activities (2) and 
(3) are unique to tooth-derived stem cells, and are not exhibited by 
any other previously described stem cells. Thus, our data demon-
strate that tooth-derived stem cells may provide significant thera-
peutic benefits for treating the acute phase of SCI through both 
cell-autonomous and paracrine/trophic regenerative activities.

Poster Board Number: F-3323

PRECONDITIONING HUMAN MESENCHYMAL 
STEM CELLS WITH INTERFERON-GAMMA 
IMPROVES GRAFT VERSUS HOST DISEASE
LEE, Myoung Woo, KIM, Dae Seong, KIM, Hye Jin, YANG, Jin Mo, 
RYU, Somi, LEE, Soo Hyun, SON, Meong Hi, JUNG, Hye Lim, YOO, 
Keon Hee, SUNG, Ki Woong, KOO, Hong Hoe
Department of Pediatrics, Department of Pediatrics, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, Korea, Republic of

Background: It is important to overcome the limitations such as 
graft rejection and graft versus host disease (GVHD) in allogeneic 
hematopoietic stem cell transplantation. Mesenchymal stem cells 
(MSCs), which evoke only minimal immune reactivity, may have 
anti-inflammatory and immunomodulatory effects.  Purpose: In 
this study, we aimed to identify the immunomodulatory proper-
ties of human naive MSCs and interferon (IFN)-γ-treated MSCs and 
elucidate the possible mechanism of their properties for clinical 
treatment of allogeneic conflicts using MSCs. We have also tried to 
comparative analysis about the immunomodulatory properties of 
MSCs derived from adult human tissues, including bone marrow 
(BM), adipose tissues (AT), umbilical cord blood (CB), and cord 
Wharton’s jelly (WJ), in vitro and in vivo models. Results: AT-MSCs, 
CB-MSCs, and WJ-MSCs suppressed phytohemagglutinin (PHA)-
induced T-cell proliferation as effectively as did BM-MSCs. Levels 
of IFN-γ secreted from activated T-cells increased over time, but 
these levels were significantly reduced when co-cultured with each 
type of MSCs. In addition, expression of indoleamine 2,3-dioxy-
genase (IDO) increased in MSCs treated with IFN-γ via JAK/STAT1 
signaling pathways. Treatment with anti-IFN-γ antibodies, JAK 
inhibitor, STAT1 siRNA or IDO shRNA restored PHA-induced T-cell 
proliferation. An antagonist, 1-methyl-L-tryptophan, also restored 
PHA-induced T-cell proliferation, suggesting that IDO contributes 

to IFN-γ-induced immunosuppression in MSCs. Moreover, infusion 
of IFN-γ-treated MSCs reduced symptoms of  human peripheral 
blood-derived mononuclear cells-induced GVHD in NOD/SCID 
mice, which resulted in an increase of survival rate of in vivo GVHD 
model compared with naive MSCs-infused mice, but not with 
IFN-γ-treated IDO down-regulated MSCs. Conclusions: These data 
indicate that IFN-γ produced by activated T-cells is correlated with 
induction of IDO expression in MSCs by IFN-γ receptor/JAK/STAT1 
pathway, which results in suppression of T-cell proliferation. Our 
findings also suggest that IFN-γ pre-conditioned-MSCs, which 
derived from BM, AT, CB, or WJ, could be used for clinical treatment 
of allogeneic conflicts.

Poster Board Number: F-3324

HUMAN PLACENTA-DERIVED MULTIPOTENT 
CELLS (PDMCS) MODULATE CARDIAC INJURY 
BY PROMOTING ANGIOGENESIS THROUGH 
SECRETED PARACRINE FACTORS
Peng, kai-yen1, Liu, Yuan-Hung2, Yen, Men-Luh3, Yen, B. Linju4

1Department of Life Science, National Central University, Jhongli, Taiwan, 
Taipei, Taiwan, 2Department of Cardiovascular Medicine, Far Eastern Memorial 
Hospital, Pan Chiao, Taiwan, Taipei, Taiwan, 3Department of Primary Care 
Medicine and Department of Obstetrics/Gynecology, National Taiwan 
University Hospital and College of Medicine, National Taiwan University, Taipei, 
Taiwan, Taipei, Taiwan, 4Regenerative Medicine Research Group, Institute of 
Cellular & System Medicine, National Health Research Institutes, Zhunan, 
Taiwan, Taipei, Taiwan

Recent studies have shown that human placenta-derived multi-
potent cells (hPDMCs) are capable of multilineage differentiation. 
In addition, the lack of ethical concerns in procurement of these 
multilineage progenitors and their immunomodulatory properties 
make them good candidates for cell therapy of damaged organs. 
We hypothesized that hPDMCs might have the capacity for cardiac 
repair. In this study, we show that transplantation of hPDMCs into 
the hearts of severe combined immunodeficient (SCID) mice after 
left anterior coronary artery (LAD) ligation significantly improves 
left ventricular function as analyzed by ultrasonographic follow-up, 
with significantly enhanced vascularity in the cell-treated group. 
The proangiogenic effects were further confirmed in vitro by the 
enhancement of endothelial cell tube formation with conditioned 
medium (CM) from hPDMCs compared to CM from bone mar-
row mesenchymal stem cells. These proangiogenic effects were 
mediated by hPDMC secretion of various pro-angiogenic factors 
including HGF and IL-8. Our findings offer mechanistic insights into 
a promising therapeutic strategy using hPDMCs to treat severe 
cardiovascular diseases.

Poster Board Number: F-3325

In vIvo THERAPEUTIC EFFECTS OF CONDITIONED 
MEDIUM FROM HUMAN ADIPOSE TISSUE-
DERIVED STEM CELLS ON RAT STROKE MODEL
Lee, Se Jeong1, Kang, Bong Gu2, Cho, Yu Jin1, An, Jae Yeol1, Song, 
Hyun Suk2, Joo, Kyeung Min1, Nam, Do-Hyun2

1Department of Anatomy, Seoul National University College of Medicine, Seoul, 
Korea, Republic of, 2Department of Neurosurgery, Samsung Medical Center and 
Samsung Biomedical Research Institute, Sungkyunkwan University School of 
Medicine, Seoul, Korea, Republic of

Stem cell therapy is a promising approach for stroke. However, 
low survival rates and potential tumorigenicity of implanted cells 
could undermine the efficacy of the cell-based treatment. The use 
of stem cell-conditioned media (CM) may be a feasible approach to 
overcome the limitations. Especially, specific stem cell culture con-
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dition and continuous infusion of CM into ischemic brains would 
have better therapeutic results. The CM was prepared by culturing 
human adipose-derived stem cells in a three-dimensional spher-
oid form to increase the secretion of angiogenic/neuroprotective 
factors. Ischemic stroke was induced by standard middle cerebral 
artery occlusion methods in the brain of 8 week-old Sprague-
Dawley rats. Continuous infusion of CM or αMEM media (0.5 μl/h) 
into the lateral ventricle was initiated 8 days after the surgery, 
and maintained for 7 days. Alteration in the motor function was 
monitored by the Rota rod test. Infarction volume and the number 
of microvessels or TUNEL-positive neural cells were analyzed 15 
days after the surgery. Compared with αMEM media, continu-
ous CM infusion reduced the infarction volume and maintained 
motor function. The number of CD31-positive microvessels and 
TUNEL-positive neural cells significantly increased and decreased, 
respectively, in the penumbra regions. Although the apoptosis of 
all neural cell types decreased, reduction in the microglial apopto-
sis and astrogliosis was prominent and significant. In this study, the 
therapeutic effects of the CM against stroke were confirmed in an 
animal model. Increased endothelial cell proliferation, reduced neu-
ral cell apoptosis, and milder astrogliosis may play important roles 
in the treatment effects of CM.

Poster Board Number: F-3326

IMMUNE PROPERTIES OF HUMAN CD47+ 
SUB-POPULATION FROM PLACENTA-DERIVED 
MESENCHYMAL STEM CELLS
Ting, LIU, Li-Bin, WANG, Yong-Zhao, ZHU, Xiao-Na, MA, Yi-Ran, JIN, 
Yu-Kui, LI, Jun, WEI
Ningxia Human Stem Cell Institute, the General Hospital of Ningxia Medical 
University, Yinchuan, Ningxia, China

Background: Mesenehymal stem cells(MSCs)modulate the immune 
function of the major immune cell populations involved in alloan-
tigen recognition and elimination, including antigen presenting 
cells, T cells, B cells and natural killer cells. MSCs can be clinically ap-
plied for graft-versus-host and autoimmune diseases. The placenta 
has been suggested as an abundant, ethically acceptable, less 
immunogenic and easily accessible source of MSCs called PMSCs. 
Here we aimed to identify and isolate a sub-population of PMSCs 
with high positive surface antigen about CD47. Objective: To isola-
tion and study the immune properties of human CD47 positive 
Sub-population of PMSCs in vitro. Methods and Results: The PMSCs 
were isolated and cultured in the normal procedure. Flow cytome-
try sorting was used to isolate the CD47 positive sub-population of 
PMSCs. The phenotype analysis showed that the cell surface marker 
CD29, CD44, CD73, CD90, CD105 was positive, while CD14, CD34, 
CD45 and HLA-DR was negative in CD47 positive sub-population 
cells. Differentiation of CD47 positive sub-population towards 
adipogenic, osteogenic and neurogenic lineages was performed 
in vitro. The results indicate that CD47+ sub-population could be 
differentiated into not only mesenchymal, but also ectodermal 
lineage. The mixed lymphyocyte proliferation assays were using 
standard methods. were acquired from peripheral blood by density 
gradient centrifugation.The CD47+ sub-population from PMSCs 
and activated Mononuclear cells were co-cultured.The proliferation 
of lymphocytes was measured by MTT method; The expression of 
the immunoreactions factors IFN-γ, TNF-α, and TGF-β were evalu-
ated by ELISA. Results The PMSCs CD47 positive sub-population 
could not induce the proliferation of lymphocytes. The proliferation 
of lymphocytes could be inhibitad to different extents by adding 
different ratios of CD47 positive sub-population.Meanwhile, The 
PMSCs CD47 positive sub-population could reduce immunoreac-
tions factors in the mixed lymphocyte reaction experiment. Conclu-

sions Compared with PMSCs, The PMSCs CD47 positive sub-popula-
tion has more immunoregulated capability. *Correspondence: WEI 
Jun E-mail: lydiajunwei@hotmail.com  (The research is supported 
by the National Natural Science Foundation of China, NO.30960176)

Poster Board Number: F-3327

RIC-8 REGULATES G PROTEINS FUNCTION OF 
HUMAN MESENCHYMAL STEM CELLS FOR 
MULTIPLURIPOTENT CHARACTERS
Lee, Se-Yeon1, Song, Byeong-Wook1, Cha, Min-Ji1, Ham, Onju1, 
Lee, Chang Youn2, Park, Jun-Hee2, Lee, Jiyun1, Bae, Yoonjin1, Seo, 
Hyang-Hee1, Choi, Eunhyun3, Choi, Eunmi4, Jang, Yangsoo5, Hwang, 
Ki-Chul4

1Brain Korea 21 Project for Medical Science, Yonsei University College of 
Medicine, Seoul, Korea, Republic of, 2Department of Integrated Omics for 
Biomedical Sciences, Graduate School, Younsei University, Seoul, Korea, 
Republic of, 3Severance Integrative Research Institute for Cerebral & 
Cardiovascular Disease, Yonsei University Health System, Seoul, Korea, Republic 
of, 4Severance Biomedical Science Institute, Yonsei University College of 
Medicine, Seoul, Korea, Republic of, 5Yonsei Cardiovascular Research Institute, 
Seoul, Korea, Republic of

Guanine nucleotide-binding proteins(G proteins) are signal 
transducers that communicate signals from many hormones, 
neurotransmitters, chemokines, autocrines and paracrine factors. 
Ric-8(Resistance to inhibitors of cholinesterase 8)acts as a guanine 
nucleotide exchange factor (GEF) for G protein α-subunit (Gα) and 
switches different heterotrimeric G proteins which regulate of virtu-
ally all cellular functions via G protein-coupled receptors (GPCRs). 
However, the functions of Ric-8in the survival of bone marrow-
derived human mesenchymal stem cells (hMSCs) are unknown.In 
this study, we used a Ric-8 siRNAt o examine the roles of Ric-8 in 
survival of hMSCs.The suppression of Ric-8 by siRNA reduced the 
membrane association of Gαq, and also diminished the ERK activa-
tion which is mediated by Gαq-coupled receptor in hMSCs. In addi-
tion, Ric-8 regulated expression of apoptosis-related proteins (Bcl-2, 
Bax,Caspase-3, Caspase-8, and Cytochrome-c). The knock down of 
Ric-8 influenced downstream effector proteins including Rho, Ras, 
and Rac. Taken together, these data indicate that Ric-8 has crucial 
roles in a variety of cellular function such as cell cycle, cell prolifera-
tion, and other common cellular functions for hMSC survival.

Poster Board Number: F-3328

SUCCESFUL TREATMENT OF ALLOGRAFT 
REJECTION AFTER RENAL TRANSPLANTATION 
WITH HUMAN AUTOLOGOUS BONE MARROW 
DERIVED MESENCHYMAL STROMAL CELLS
Reinders, Marlies E.J.1, de Fijter, Johannes W.1, Roelofs, Helene2, 
Bajema, Ingeborg3, de Vries, Dorottya K4, van Kooten, Cees1, Roelen, 
Dave L.2, Fibbe, Wim E2, Rabelink, Ton J1

1Nephrology, Leiden University Medical Center, Leiden, Netherlands, 
2Immunohematology, Leiden University Medical Center, Leiden, Netherlands, 
3Pathology, Leiden University Medical Center, Leiden, Netherlands, 4Surgery, 
Leiden University Medical Center, Leiden, Netherlands

Despite excellent short-term results, the long-term survival of 
transplanted kidneys has not improved accordingly, contributing to 
the shortage of donor organs. While allo-immunity and side effects 
of immune suppressive drugs have been identified as the main 
drivers of early interstitial fibrosis and tubular atrophy (IFTA) no 
effective treatment options have emerged. Mesenchymal stromal 
cells (MSCs) have anti-inflammatory and anti-fibrotic properties and 
reverse renal injury in preclinical models. We report initial results of 
5 kidney allograft recipients who received expanded autologous 
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bone marrow derived MSCs (106 cells/kg twice iv, 7 days apart) be-
cause of rejection and/or an increase of IFTA in the protocol biopsy 
(Clinical trials NCT00734396). MSCs fulfilled the release criteria and 
demonstrated immunosuppressive capacities comparable to MSCs 
from healthy controls in vitro. The MSC infusion was well tolerated 
and there were no adverse events. Interestingly, all patients that 
received MSCs demonstrated a profound reduction in proliferation 
of patient PBMC 12 weeks after MSC infusion upon stimulation with 
donor specific PBMCs, while the response to third party PBMCs 
was more variable. In 2 patients we had clinical indications to do a 
third biopsy and are able to report for the first time on the potential 
effects of MSC infusion in allograft rejection. Both of the patients 
received a kidney 2 HLA-DR mismatched living donor. In patient 
1 the biopsy at 6 months showed T cell mediated rejection with 
severe tubulitis (Banff 1b). In patient 2 the 6 month biopsy showed 
multiple foci of tubulitis and mild IFTA, indicating a borderline 
rejection (Banff<1a). MSCs were infused while immunosuppressive 
drugs remained unchanged. A third biopsy was taken for clini-
cal reasons (patient 1 because of severity of rejection in protocol 
biopsy; patient 2 because of a transient creatinine rise, which could 
later be related to drug-induced hypercalciemia). In both patients 
the infiltrate had disappeared and there were no signs of IFTA after 
the MSC infusion. Although maintenance immune suppression re-
mained unaltered, three patients developed an opportunistic viral 
infection. Patient 3 developed a BK-virus associated nephropathy 
21 weeks after the infusion. Serum creatinine returned to normal 
(from 140 to 104 µmol/l) with reduction of immune suppres-
sive dose. In patient 4 a late primary CMV infection (more than 
6 months after prophylactic valganciclovir discontinuation) was 
diagnosed 2 weeks after MSC infusion. Also this patient recovered 
uneventful with antiviral therapy and reduction of immune sup-
pression. In patient 5 a low grade CMV viral load persisted in the 
months after MSC infusion, despite reduction of clinical immune 
suppression. In conclusion, these first clinical observations sup-
port the potential of MSCs as novel cell therapy to prevent acute 
renal allograft rejection and further option to reduce exposure to 
(nephro)toxic drugs. The observed systemic immune suppression 
after MSC infusion implies careful monitoring of opportunistic virus 
infections.

Poster Board Number: F-3329

STUDY THE SIDE EFFECTS OF INJECTION OF 
AUTOLOGOUS MESENCHYMAL STEM CELLS IN 
PATIENTS WITH HIP OSTEOARTHRITIS
Mardpour, Soura, Aghdami, Nasser, Emadedin, Mohsen, 
Eslaminejad, Mohammadreza Baghaban, Moghadasali, Reza, Fazeli, 
Roghayeh, Azimiyan, Vajiheh, Mohseni Mohammadpour, Fatemeh
Stem Cell, Royan Institute, Tehran, Iran, Islamic Republic of

Objective: The purpose of this study was to evaluate the safety 
of single dose intra-articular injection of autologous expanded 
mesenchymal stem cells in patients with severe hip osteoarthritis 
candidate for total hip replacement. Method: After obataining 
approval of local medical ethics committee and informed written 
consent form, patients with clinical and radiological evidence of hip 
osteoarthritis were recruited. MRI of the affected hip was obtained 
preoperatively and 6 months after treatment in the saggital, 
coronal and axial planes. Autologous bone marrow mesenchymal 
stem cells were obtained from 80-100 ml bone marrow aspiration. 
Minimum 2×107 cells were then applied to the subject`s hip under 
the guide of fluoroscopy through an inpatient procedure. Patients 
were assessed clinically with scoring system (HHS, VAS, WOMAC) 
preoperatively as well as 2 and 6 months postoperative to mea-
sure pain reduction and joint function improvement.  Results: Six 

patients with the mean age of 41.5±7.63 years (f=2, M=4) entered 
the study. Two patients did not attend to one of the follow up 
visits. During 6 months after implantation, no local or systemic 
adverse event was observed. Clinical improvement evaluated by 
VAS, WOMAC and HHS six months post injection. Also MR imaging 
illustrated resurfacing of the osteoarthritic femoral head of the hip 
joint and proven ability to decrease in subchondral bone edema. 
Conclusion: Taken together, Intra-articular injection of autologous 
BM-MSCs represents a safe and feasible treatment tool in patients 
with hip osteoarthritis during the short term follow up.

Poster Board Number: F-3330

HUMAN MESENCHYMAL STEM CELLS 
STIMULATE In vItro MINERALIZATION OF MG63 
OSTEOBLAST PRECURSORS
Czekanska, Ewa M.1, Ralphs, Jim R.2, Alini, Mauro1, Stoddart, Martin 
J .1

1AO Research Institute Davos, Davos Platz, Switzerland, 2Cardiff School of 
Biosciences, Cardiff University, Cardiff, United Kingdom

Background: Bone cells are present in a three dimensional environ-
ment and interact with each other, as well as extracellular matrix 
(ECM), through biochemical and mechanical cues maintaining their 
specificity and homeostasis of the tissue. MG-63 is a non-mineral-
izing cell line isolated from human osteosarcoma. In this study, we 
aimed to determine the effect and influence of cellular communica-
tion on the in vitro maturation and mineralization. We investigated 
the interaction of MG63 and human mesenchymal stem cells using 
both paracrine and direct signaling models. Materials and methods: 
Human bone marrow was obtained from patients undergoing hip 
replacement with full ethical approval. Bone marrow stromal cells 
were isolated through Ficoll gradient followed by adhesion to plas-
tic. MG-63 were obtained from ECACC, UK. After expansion, cells 
were cultured separately, or in co-culture, with osteogenic medium 
containing 10 nM dexamethasone, 5 mM β-glycerol phosphate and 
50 µg/ml ascorbic acid for 28 days at 37°C, in 5% CO2. Cells were 
cultured either as high density micromass cultures, within a col-
lagen gel or in monolayer culture. Both direct and indirect signaling 
was investigated. To investigate paracrine signaling transwell mem-
brane inserts were used to physically separate the cells. Medium 
was changed every 2-3 days. Results: Results showed that maintain-
ing MSC or MG-63 cells individually in culture was not sufficient to 
induce mineralization of either cell type within 28 days. When these 
cells were kept in direct or indirect co-culture, robust mineralization 
was induced after 21 days of culture. Moreover, results from the 
indirect co-culture system indicated that mineralization was only 
observed in MG63 cells and only when they were cultured on a stiff 
substrate. Discussion: These results suggest that paracrine cell-cell 
communication from MSC to osteoblast precursor is one of the 
mechanisms for ECM mineralization in bone cells. Moreover, they 
also suggest that MSC cells are directly modulating the process, in-
dicating that trophic signals from MSCs may play a key role in bone 
fracture repair. This could lead to new treatment strategies where 
MSCs are used to drive and enhance the endogenous response 
rather than using MSCs as an alternative to osteoblasts.
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DONOR-DEPENDENT DIFFERENCES IN IMMUNE 
MODULATORY ACTIVITIES OF HUMAN BONE 
MARROW DERIVED STROMAL CELLS In vItro
Mezey, Eva1, Ren, Jiaqiang2, Sabatino, Marianna2, Stroncek, David2, 
Balakumaran, Arun1, Robey, Pamela G.1, Maric, Dragan3, Krepuska, 
Miklos1, Nemeth, Krisztian1, Mayer, Balazs1

1NIH, NIDCR, CSDB, Bethesda, MD, USA, 2Cell Processing Section, NIH, CC, 
Bethesda, MD, USA, 3NIH, NINDS, Bethesda, MD, USA

Human bone marrow-derived stromal cells (BMSCs), also called 
mesenchymal stem cells (MSCs) have been in clinical use for the 
last 7 years to treat graft versus host disease and a variety of other 
immunological abnormalities. To prepare such cells, bone marrow 
biopsy samples are placed in tissue culture dishes and the plastic-
adherent cell population is cultured. Passage 3 or 4 (P3 or P4) 
cells are stored in frozen aliquots until used. Heterogeneity of the 
adherent cell population has been noted and studied by a number 
of investigators using a variety of methods. To look for differences 
among BMSCs derived from several healthy volunteers, we per-
formed in vitro assays of immune modulatory functions of the cells. 
Methods. We used two in vitro assays: 1. The mixed leukocyte reac-
tion (MLR): Peripheral blood mononuclear cells (PBMC) were plated 
in 96-well plates (150,000 responders/well). Responders were 
co-cultured with 2500cGy-irradiated stimulator PBMCs (1x105 cells/
well). BMSCs were added in the following numbers: 104, 4x104 and 
105 cells/well. Culture plates were incubated for 6 days and on the 
day of harvest 0.5μCi of 3H-thymidine was added to each well for 4 
hours. Counts incorporated into DNA were detected with a liquid 
scintillation counter and reflected lymphocyte proliferation. The 
effect of BMSCs on the MLR was calculated as the percentage of the 
mean suppression compared with the proliferative response of the 
positive control without BMSCs. The experiments were performed 
at least three times for each variable described. 2. Monocyte/
macrophage-derived IL-10 production in co-cultures of BMSCs and 
two human monocytic cell lines (THP1 and U937) following LPS 
stimulation: THP-1 or U937 cells (100,000 per well) were plated in 
96-well plates. After 3 hours, 25,000 human BMSCs from different 
donors were added per well and the co-culture was stimulated 
with phorbol myristate acetate (PMA, 20 ng/ml) to induce the 
differentiation of monocytic cells into macrophages. After an 
overnight incubation, the co-culture was stimulated with 1 mg/ml 
LPS for 6 hours. The supernatants were assayed for IL-10 using the 
DuoSet IL-10 ELISA kit (R&D). All measurements were performed 
in quadruplicate. Results. The mixed leukocyte reaction (MLR) is an 
indicator of the BMSCs’ ability to suppress T-cell proliferation. We 
found that all BMSCs affected T cell proliferation even at the lowest 
cell number used (10,000/well). Using this number of cells, the sup-
pression varied from 52% to 83% among the 6 volunteers studied. 
IL-10 induction in monocytes/macrophages reflects the shift that 
underlies the switch from a pro-inflammatory to an anti-inflamma-
tory state. We found that the BMSC-induced IL-10 concentration 
varied between 317-1218 pg/ml among the 8 volunteers studied. 
Interestingly, the same subject who had the strongest T cell sup-
pression also had the highest IL-10 induction, suggesting that his/
her BMSCs may have the strongest immuno-modulatory properties 
in the assays we used. Our results indicate that prescreening BMSCs 
may be useful in selecting specific lots of cells for use in patients in 
need of immunosuppression and to determine the number of cells 
to administer. Further studies are needed to confirm that the in vitro 
assays we used are the best predictors of immunomodulation for 
optimal cell usage.

Poster Board Number: F-3333

ISOLATION AND EXPANSION OF HUMAN BONE 
MARROW-DERIVED MESENCHYMAL STEM CELLS 
AND HUMAN ADIPOSE-DERIVED STEM CELLS IN A 
SERUM-FREE MEDIUM
Kaplan, Ian M.1, Goldsborough, Mindy D.1, Crapnell, Kirsten B.2, 
Newman, Robert E .1

1Advanced Bioprocessing, BD, Cockeysville, MD, USA, 2Becton Dickinson 
Technologies, BD, Durham, NC, USA

Bone marrow-derived mesenchymal stem cells (BM-MSCs), and 
their close relative adipose-derived stem cells (ADSCs), are multi-
potent stem cells capable of immunomodulation, tissue repair and 
tissue regeneration. BM-MSCs and ADSCs are currently being used 
clinically for treatment of a variety of indications including inflam-
matory diseases, cardiac diseases, and repair and regeneration of 
tissues such as bone, fat and cartilage. For many therapeutic ap-
plications, BM-MSCs and ADSCs need to be isolated and expanded 
ex-vivo in order to generate sufficient cell numbers for a clinical 
dose. Currently, the majority of researchers and cell therapy compa-
nies isolate and expand BM-MSCs and ADSCs in serum-containing 
formulations. However, researchers and companies are recognizing 
the need to switch to serum-free culture conditions due to safety 
and efficacy concerns, and issues with lot-to-lot variability with 
serum-containing media. While serum-free media has been shown 
to expand BM-MSCs and ADSCs, isolating BM-MSCs and ADSCs 
under serum-free conditions has traditionally been problematic. 
BD has developed a serum-free media formulation, BD Mosaic™ 
hMSC SF, that can be used to isolate and expand MSCs from bone 
marrow, and isolate and expand ADSCs from fat. Mosaic consists 
of a base media formulation, a growth factor supplement, and a 
surface coating reagent that have been optimized for expansion of 
BM-MSCs and ADSCs. BM-MSCs were isolated from mononuclear 
cells from bone marrow aspirates of 3 donors on Mosaic surface 
coating reagent with Collagen I and IL-17 supplementation. These 
isolation conditions were tested against a traditional serum-
containing media isolation using qualified serum lots. In a second 
set of experiments, ADSCs were isolated from fat tissue using a 
similar protocol and also compared to serum-containing media. 
Both cell types were then expanded in culture in both serum-free 
and serum-containing media. Colony forming unit-fibroblast 
(CFU-f) assays showed that BM-MSCs and ADSCs formed colonies 
in both serum and serum-free conditions demonstrating the ability 
of Mosaic to support the growth of cells with high proliferative 
capacity in culture. Data show greater initial numbers of BM-MSCs 
at P0 in Mosaic and decreased time to 8 population doublings from 
P0 (12.5 days vs. 16 days, respectively). Although the immunophe-
notype of Mosaic-isolated MSCs were similar to serum isolated, 
Mosaic MSCs exhibited more homogeneous expression of CD44. 
Cells grown in Mosaic and serum-containing media were also both 
able to differentiate into adipocytes, osteocytes and chondrocytes. 
In addition, cells grown in Mosaic and serum-containing media 
were able to suppress T-cell proliferation in CD3/CD28 stimulated 
peripheral blood mononuclear cells cultures. Results from these 
experiments suggest that BD Mosaic, which is a serum-free media, 
is a suitable substitute for serum-containing media for both isolat-
ing and expanding BM-MSCs and ADSCs.
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HUMAN PLACENTA-DERIVED MULTIPOTENT 
CELLS EFFECTIVELY PROTECT 
IMMUNOCOMPETENT MICE AGAINST 
DIABETOGENIC ACTION OF STREPTOZOTOCIN
Wang, Wei-Bei1, Chen, Lan-Sun1, Wang, Chia-Jen1, Sytwu, Huey-
Kang2, Yen, Betty Linju1

1National Health Research Institutes, Taipei City, Taiwan, 2National Defense 
Medical Center, Taipei City, Taiwan

Diabetes mellitus (DM) is a chronic disease resulting in high 
mortality and morbidities including cataract development, renal 
impairment, and cardiovascular disorders. While the pathological 
condition of DM is known to be caused by the lack of insulin due to 
pancreatic beta islet cell destruction, current therapies are not cura-
tive and often have considerable side effects. The prevalence of this 
severe and costly disease is increasing worldwide due to aging and 
obesity_two known risk factors for the most prevalent type of DM_
thus, more effective therapy is urgently needed. Moreover, once 
end-organ damage has developed, insulin-directed treatments 
can no longer reverse these DM-related complications. Thus, we 
sought to develop better strategies for preventing the progression 
of DM using human placenta-derived multipotent cells (PDMCs), 
an ethically compliant population of human mesenchymal stem 
cells with strong immunomodulatory properties which are easily 
expanded ex vivo, a critical issue in clinical applications. To explore 
this strategy, we developed an in vivo model of DM using strepto-
zocin (STZ) in immunocompetent mice (C57BL/6 strain) rather than 
immunocompromised mice to better mimic physiologic condi-
tions. Mice developed DM as manifested by hyperglycemia within 
48 hours after STZ treatment and were subsequently subjected to 
multiple human PDMC xeno-transplantation. Diabetic mice treated 
with human PDMCs from three independent donors did not show 
signs of immune rejection towards the xenogeneic cells, but rather 
demonstrated reduced blood glucose level and increased body 
weight when compared with control diabetic mice. Importantly, we 
found that the therapeutic effect of multiple human PDMC treat-
ment was persistent in STZ-induced diabetic mice for at least three 
months. Histologic examination demonstrated that pancreatic is-
lets which were obliterated in STZ-treated diabetic mice recovered 
to some extent after human PDMC treatment. RT-PCR assay further 
confirmed that the expression levels of pancreatic beta cell genes 
such as Ins2 and Nkx6.1 were enhanced in human PDMC-treated 
diabetic mice when compared with that in control diabetic mice, 
implying that some recovery of beta islet cells with human PDMC 
treatment may be ongoing. Taken together, these findings suggest 
that human PDMC transplantation may be a safe and promising 
strategy against DM.

Poster Board Number: F-3335

ACQUISITION OF HUMAN ALVEOLAR BONE-
DERIVED STROMAL CELLS USING MINIMALLY 
IRRIGATED IMPLANT OSTEOTOMY
Park, Jung Chul1, Lee, Jong Bin1, Kim, Jane1, Kim, Yong Tae1, Choi, 
Seong Ho1, Cho, Kyoo Sung1, Im, Gun Il2, Kim, Byung Soo3, Kim, 
Chang Sung1

1Department of Periodontology, Research Institute for Periodontal 
Regeneration,College of Dentistry, Yonsei University, Seoul, Korea, Republic 
of, 2Department of Orthopaedic surgery, Ilsan Hospital, Dongguk University, 
Ilsan, Korea, Republic of, 3School of Chemical and Biological Engineering, Seoul 
National University, Seoul, Korea, Republic of

Objectives: Implant osteotomy yields a substantial amount of bone 
in the form of bone chips entrapped within drill flutes, and can 
provide a promising cell source for tissue engineering. The aims 
of this study were to isolate human alveolar bone-derived stromal 
cells (hABCs) obtained during implant osteotomy, and to evaluate 
osteogenic differentiation capacity of hABCs. Materials and meth-
ods: Bone chips were obtained by minimally irrigated implant drill-
ing technique from ten human donors. Isolated cells were studied 
with respect to their colonyforming efficiency and surface marker 
expression by immunofluorescence staining and fluorescence-ac-
tivated cell-sorting analysis. To verify the differentiation activity, in 
vitro osteogenic and adipogenic gene expressions were evaluated 
by reverse transcription polymerase chain reaction, and in vitro for-
mation of mineralized nodule and adipocytes was also evaluated. 
In vivo bone forming activity was assessed by ectopic transplanta-
tion in immunocompromised mice (n=5). Result: hABC popula-
tion was present in the isolated cells. Upon hABC transplantation, 
significant ectopic bone formation was induced with the character-
istics of fully matured bone tissue. Conclusion: The data support the 
feasibility of using hABCs as a source of cells for dentoalveolar bone 
tissue reconstruction. The cell source has advantage that hABCs can 
be easily acquired during implant surgery. This work was supported 
by Mid-career Researcher Program through an NRF grant funded by 
the MEST (No. 2009-0078884), and by a grant of the Korea Health 
Technology R&D Project, Ministry of Health, Wellfare & Family Af-
fairs, Republic of Korea (no. A100443).

Poster Board Number: F-3336

TARGETING INSULIN RESISTANCE VIA THE 
IMMUNE MODULATION OF HUMAN CORD BLOOD-
DERIVED MULTIPOTENT STEM CELLS BY THE STEM 
CELL EDUCATOR THERAPY
Zhao, Yong1, Jiang, Zhaoshun2, Zhao, Tingbao3, Ye, Mingliang4, 
Yin, Zhaohui2, Li, Heng5, Diao, Yalin4, Holterman, Mark6, Mazzone, 
Theodore7

1Department of Medicine, University of Illinois at Chicago, Chicago, IL, USA, 
2Section of Endocrinology, General Hospital of Jinan Military Command, 
Jinan, China, 3Stem Cell Treatment Center, General Hospital of Jinan Military 
Command, Jinan, China, 4Section of Blood Transfusion, General Hospital of 
Jinan Military Command, Jinan, China, 5Department of Medicine, Jinan Central 
Hospital, Jinan, China, 6Department of Surgery, University of Illinois at Chicago, 
Peoria, IL, USA, 7Department of Medicine, University of Chicago, Chicago, IL, USA

The prevalence of type 2 diabetes (T2D) is increasing worldwide, 
highlighting the need for a better understanding of the pathogen-
esis of the disease and the development of innovative therapeutic 
approaches for the prevention and cure of the condition. Mount-
ing evidence points to the involvement of immune dysfunction in 
insulin resistance in T2D, suggesting that immune modulation may 
be a useful tool in treating the disease. We developed an innova-
tive procedure for Stem Cell Educator therapy in which a patient’s 
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blood is circulated through a closed-loop system that separate 
lymphocytes from the whole blood and briefly co-cultures them 
with adherent human cord blood-derived multipotent stem cells 
(CB-SCs), and returns the educated lymphocytes (but not the CB-
SCs) to the patient’s circulation. In an open-label, phase1/phase 2 
clinical trial (n = 15) have demonstrated that Stem Cell Educator 
therapy reverses autoimmunity and promotes regeneration of islet 
beta cells in long-standing diabetics with moderate or severe type 
1 diabetes. In an open-label, phase1/phase 2 study, patients (n = 
25) with T2D received one treatment with the Stem Cell Educator. 
Median age was 50 years (range, 29 to 66), and median diabetic his-
tory was 9 years (range, 1 to 25). Notably, clinical findings indicate 
that T2D patients achieve improved metabolic control and reduced 
inflammation. Median glycated hemoglobin (HbA1C) was signifi-
cantly reduced from 8.47% ± 0.99 at baseline to 7.87% ± 1.07 at 4 
weeks post treatment (p = 0.022), and to 7.1% ± 0.6 at 12 weeks 
post treatment (p = 1.6E-05). More than 80% of subjects achieved 
the <7% standard recommended by the American Diabetes As-
sociation (ADA). Homeostasis model assessment (HOMA) of insulin 
resistance (HOMA-IR) and HOMA-pancreatic islet beta-cell function 
(HOMA-B) demonstrate that insulin sensitivity have been improved 
post treatment. Mechanistic studies revealed that Stem Cell Educa-
tor therapy can correct the immune dysfunction, as demonstrated 
by balancing the Th1/Th2/Th3 cytokine productions. Thus, Stem 
Cell Educator therapy is safe, and in individuals with moderate or 
severe T2D, a single treatment produces lasting improvement in 
metabolic control. Mechanistic studies revealed that CB-SCs ex-
press autoimmune regulator (Aire). Knockdown of Aire indicate that 
Aire is involved in immune modulation and induction of immune 
tolerance following Stem Cell Educator therapy. During in vitro co-
cultures, CB-SCs attached to interior surfaces in the device present 
secreted and cell-surface signaling molecules (e.g., nitric oxide and 
PD-L1) to passing lymphocytes, and only the CB-SC-modulated au-
tologous lymphocytes are returned to the subjects. Therefore, Stem 
Cell Educator therapy is very safe approach without any adverse 
events in all participants. Thus, our findings indicate that Stem Cell 
Educator therapy can modulate immune dysfunction, increase 
insulin sensitivity, overcome chronic metabolic inflammation and 
insulin resistance, and promote the regeneration of islet beta cells, 
without the safety, regulatory and ethical concerns associated with 
conventional stem cell-based approaches.

Poster Board Number: F-3337

GENE MODIFIED HUMAN ADIPOSE-DERIVED 
MESENCHYMAL STEM CELLS OVEREXPRESSING 
ANTI-INFLAMMATORY CYTOKINES DAMPEN 
INFLAMMATORY RESPONSES AND PROMOTE 
FUNCTIONAL RECOVERY IN EXPERIMENTAL 
AUTOIMMUNE DEMYELINATION
Payne, Natalie L .1, Dantanarayana, Ashanti1, Sun, Guizhi1, Moussa, 
Leon1, Siatskas, Christopher1, Loisel-Meyer, Severine2, Medin, Jeffrey 
A.2, Bernard, Claude CA1

1Monash Immunology and Stem Cell Laboratories, Monash Univeristy, Clayton, 
Victoria, Australia, 2University of Toronto, Toronto, ON, Canada

The anti-inflammatory cytokines interleukin (IL)-10 and IL-4 play 
an important role in regulating disease severity in experimental 
autoimmune encephalomyelitis (EAE), the predominant animal 
model of multiple sclerosis (MS). This is illustrated by the increased 
expression of IL-4 and IL-10 mRNA during periods of disease remis-
sion and the severity of EAE in mice deficient in these cytokines. 
Exogenously delivered IL-4 and IL-10 can attenuate clinical disease; 
however continuous doses are required as a consequence of the 

short half-life of cytokines in vivo. Apart from their broad immuno-
modulatory and tissue reparative properties, stem cells are capable 
of homing to sites of inflammation and therefore represent promis-
ing tools for the delivery of therapeutic molecules. Previously 
studies in our laboratory have identified human adipose-derived 
mesenchymal stem cells (Ad-MSCs) as a promising source of MSCs 
for therapeutic applications. Ad-MSCs can inhibit the proliferation 
of lymphocytes in vitro and suppress clinical and pathological signs 
of disease in EAE mice. Here, we report on the effect of Ad-MSCs 
engineered to overexpress anti-inflammatory cytokines in mice 
with EAE. Ad-MSCs transduced with a bicistronic lentiviral vector 
encoding either human IL-10 or mouse IL-4 and enhanced green 
fluorescent protein were found to express stably high levels of 
transgene. Importantly, gene modified Ad-MSCs maintained their 
differentiation potential, cell surface phenotype, expression of 
homing receptors and immunosuppressive properties. Transplanta-
tion studies revealed that Ad-IL10-MSCs could prevent or signifi-
cantly delay the development of EAE when administered during 
the priming phase of disease, reducing T-cell proliferative responses 
and pro-inflammatory cytokine secretion. Ad-IL10-MSCs inhibited 
dendritic cell function in co-culture studies, suggesting that the 
mechanism of action may involve inhibition of antigen presenta-
tion and T-cell activation. Likewise, transplantation of Ad-IL4-MSCs 
reduced EAE severity, shifting the cytokine response from pro- to 
anti-inflammatory. Together our results demonstrate that gene 
modified Ad-MSCs may offer a novel mode for the treatment of a 
variety of inflammatory and degenerative diseases.

Poster Board Number: F-3338

3D-CULTURE ENHANCES THE HOMING CAPACITY 
OF HUMAN MESENCHYMAL STEM CELLS TO THE 
INFARCTED MYOCARDIUM IN MICE
Guo, Ling, Zhou, Ying, Wu, Yaojiong
Tsinghua University, Shenzhen, China

Transplantation of human mesenchymal stem cells (hMSCs) has 
been proposed as a strategy for cardiac repair following myocardial 
damage. However, poor cell homing ability of ex vivo expanded 
hMSCs after transplantation has limited the reparative capacity of 
these cells in vivo. We hypothesized that 3D-culture improved the 
homing capacity and therapeutic effect of hMSCs. Here, we used 
a hanging drop protocol to prepare hMSCs as spheroid. After the 
hanging drop culture procedure, the regularly cultured expanded 
(adherent) hMSCs changed to a smaller volume, a higher colony 
forming efficiency and formed larger colonies. In addition, molecu-
lar studies revealed that cells from spheroids showed up-regulated 
expression of stem-related genes such as OCT4, SOX2 and NANOG, 
migration related genes such as CCR1, CCR2, CCR3, CX3CR, CXCR4 
and CD49b, and anti-inflammatory cytokine genes such as IL-10, 
IL-11 and IL-13. To examine the homing capacity of hMSCs after 
sphere culture, 2×106 cells were intravenous injected in mice 
following myocardial infarction, and regularly cultured adherent 
hMSCs were used as control. One week later, the amount of hMSCs 
recovered from the heart in the spheroid hMSC group was greater 
than that from the regular adherent culture group. Moreover, 
the infarct size was significantly smaller in the spheroid hMSC 
group compared to the adherent hMSC group. Cardiac ultrasound 
analysis showed increased ejection fraction and fractional shorten-
ing in the spheroid hMSC group compared to the adherent hMSC 
group (P<0.05), suggesting an improved left ventricular function. In 
conclusion, our results suggest that spheroid culture is an effective 
method to increase the homing capacity and therapeutic effects of 
hMSCs after ex vivo expansion.
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TRANSPLANTATION OF HUMAN DENTAL 
PULP STEM CELLS AMELIORATES DIABETIC 
POLYNEUROPATHY IN MICE
Naruse, Keiko1, Hata, Masaki2, Kobayashi, Yasuko1, Nakamura, 
Nobuhisa1, Ozawa, Shogo2, Shimizu, Mikio3, Miyazawa, Ken4, 
Kamiya, Hideki5, Nakamura, Jiro5, Goto, Shigemi4, Kurita, Kenichi3, 
Tanaka, Yoshinobu2, Matsubara, Tatsuaki1

1Department of Internal Medicine, School of Dentistry, Aichi-Gakuin University, 
Nagoya, Japan, 2Department of Removable Prosthodontics, School of Dentistry, 
Aichi-Gakuin University, Nagoya, Japan, 3Department of Oral and Maxillofacial 
Surgery, School of Dentistry, Aichi-Gakuin University, Nagoya, Japan, 
4Department of Orthodontics, School of Dentistry, Aichi-Gakuin University, 
Nagoya, Japan, 5Division of Diabetes, Department of Internal Medicine, Aichi 
Medical University School of Medicine, Nagoya, Japan

Diabetic neuropathy is the most common complication of diabetes. 
We have previously shown that the transplantation of cultured 
endothelial progenitor cells or bone marrow-derived mesenchymal 
stem cells ameliorated diabetic neuropathy in rats. Human dental 
pulp stem cells (hDPSCs) which are a sort of mesenchymal stem 
cells located in the dental pulp cavity are expected as a source of 
regenerative medicine, since hDPSCs can be isolated from wisdom 
tooth extraction or premolar extraction for orthodontic reasons. 
In this study, we investigated the therapeutic potential of hDPSCs 
transplantation on diabetic polyneuropathy in streptozotocin 
(STZ)-induced diabetic nude mice. Methods: We collected human 
impacted third molars from 4 adults (13-23 years of age) at Aichi-
Gakuin University hospital. Written informed consent was obtained 
from each donor. Dental pulp was extracted by cutting teeth and 
hDPSCs were isolated by collagen digestion method and cultured 
as previously described. Identification of hDPSCs was analyzed 
by surface makers and differentiation capabilities. Diabetes was 
induced by an intraperitoneal injection of STZ in 6 week-old BALB/
cAJcl-nu/nu mice. Eight weeks after STZ injection, hDPSCs (1×105 
cells/limb) were transplanted into unilateral hindlimb skeletal mus-
cles of normal and diabetic mice. Saline was injected into the other 
side as control. Sciatic blood flow (SNBF), sciatic motor /sensory 
nerve conduction velocity (MNCV/SNCV) and current perception 
threshold (CPT) were evaluated 4 and 16 weeks after the trans-
plantation of hDPSCs. Immunohistological analysis of hindlimb 
skeletal muscles was also performed at the end of the experiments. 
Results: Flow cytometric analyses showed the positive stainings of 
CD29 and CD90 and negative stainings of CD34 and CD45. hDPSCs 
differentiated into osteoblasts and adipocytes by each induction 
media. Diabetic mice showed significant reductions in SNBF, MNCV 
and SNCV and increase in CPTs in the control side compared with 
normal mice. Transplantation of hDPSCs significantly ameliorated 
the impaired SMBF, MNCV, SNCV and CPTs in the hDPSCs-injected 
side of diabetic mice. Immunohistological study revealed that the 
transplanted hDPSCs were located around the muscle bundles 
and not differentiated into adipocytes nor osteoblasts. Conclusion: 
We have demonstrated the efficacy of hDPSCs transplantation for 
diabetic neuropathy without any adverse effects, suggesting that 
the transplantation of hDPSCs could be a new strategy for the treat-
ment of diabetic neuropathy.

Poster Board Number: F-3340

COMPARISON OF CTX0E03 (CTX) DRUG 
PRODUCTS IN A MURINE MODEL OF HIND LIMB 
ISCHEMIA
Stroemer, Paul1, Katare, Rajesh2, Madeddu, Paolo2, Stevanato, Lara1, 
Brooke, Gary1, Pollock, Kenny1, Sinden, John1

1ReNeuron Ltd, Guildford, United Kingdom, 2Bristol Heart Institute, Bristol, 
United Kingdom

The development of cell therapies for clinical use may require 
establishing different formulation strategies for the shipping and 
storage of a final drug product. ReNeuron has established the CTX 
neural stem cell line, currently in a Phase I clinical trial for treatment 
of chronic disability post-stroke (the PISCES trial, clinicaltrials.gov 
#NCT01151124). The CTX cell line has also shown dose-related ef-
ficacy in the pre-clinical model of severe peripheral arterial disease 
using murine hind limb ischemia model (Presented at Scientific 
Sessions of American Heart Association, 2010). The current formula-
tion of CTX as a drug product is a freshly harvested cell preparation 
with a 96 hour shelf life when stored at 4°C. An alternative and 
more cost-effective approach would be to use a stem cell for-
mulation that could be delivered to and stored at the clinical site 
frozen. Thawing and possibly cell dilution would then be the only 
manipulation at site. To determine if altering the product formula-
tion affects efficacy, a comparison study was conducted using 
fresh and frozen cell formulations in two different, commercially 
available, excipients. A number of functional measures were taken 
over a 21 day time period. Hind limb ischemia was performed, as 
described in Madeddu et al 2006, in CD-1 mice by permanent liga-
tion of the femoral artery followed by intra-muscular injection of 
a vehicle (Hypothermosol®-HTS or Cryostore-2®-CS2, [Biolife Solu-
tions]) or a cell product (CTX freshly prepared in HTS, CTX frozen in 
HTS, CTX frozen in CS2) into the adductor muscle of the ischemic 
limb immediately after ligation with n=8 in all groups. Frozen cells 
were thawed shortly prior to injection and diluted in the appropri-
ate excipient without further processing. The injected cells had a 
final concentration of 10,000 cells/µl for a total of 300,000 cells per 
animal. Animals were monitored for tissue necrosis daily and had 
multiple readings of blood flow using laser Doppler. At the end of 
the study (day 21) tissue oxygen pressure readings were made prior 
to sacrifice. There were similar outcomes between the two vehicle 
treated groups in the tissue necrosis and laser Doppler measures. 
The CS2 treated group had lower tissue oxygen pressure compared 
to the HTS treated group(p<0.001, t-test). Compared to the vehicle 
treated groups, cell treatment significantly reduced the develop-
ment of necrosis (p<0.01, Log Rank test), increased blood flow as 
monitored by laser Doppler (p<0.001, 2 way ANOVA) and increased 
tissue oxygen pressure (p<0.001, 1 way ANOVA). There were no 
significant differences between the cell treatment groups. These 
data demonstrate that altering methods of formulation does not 
affect the efficacy of the CTX neural stem cell line in the murine 
model of hind limb ischemia. The ability to develop a frozen stem 
cell product that has the potential to be mass produced in a central 
facility shipped to clinical sites and held without further regulated 
processing prior to use increases the practical application and very 
substantially lowers the cost of this class of therapeutics.
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ADIPOSE-DERIVED STEM CELLS FROM HUMAN/
RAT/MOUSE AS A NEW TOOL FOR THE TREATMENT 
OF SYSTEMIC SCLEROSIS .
Maruyama, Shoichi, Shimizu, Asuka, Furuhashi, Kazuhiro, Ozaki, 
Takenori, Kim, Hang Su, Abe, Tomoko, Katsuno, Takayuki, Tsuboi, 
Naotake, Matsuo, Seiichi
Department of Nephrology, Nagoya University Graduate School of Medicine, 
Nagoya, Japan

POTENTIAL OF ADIPOSE-DERIVED STEM CELLS FROM HUMAN/
RAT/MOUSE AS A NEW TOOL FOR THE TREATMENT OF SYSTEMIC 
SCLEROSIS. Accumulating evidence suggests that adipose tissue-
derived mesenchymal stem/stromal cells (ASC) promote tissue 
regeneration and regulate immune reaction. We have shown that 
low (2%) serum cultured ASC (LASC) was superior to high (20%) 
serum cultured ASC (HASC) in terms of their therapeutic effects in 
various animal models including hind limb ischemia, acute kidney 
injury, glomerulonephritis and xenotransplantation. The aim of the 
present study was to develop a novel cell therapy using LASC for 
patients with systemic sclerosis (SSc). We evaluated the therapeutic 
effects of LASC as well as their safety using in vivo models. Firstly, 
the therapeutic effect of ASC was evaluated in a rat model of skin 
ulcer, which is one of the major complications of SSc patients. Rat 
LASC secreted higher levels of VEGF, HGF and KGF as compared to 
rat HASC. A skin ulcer model was made in rats by removing the to-
tal skin of the back, and rat LASC, rat HASC or vehicle was injected 
to the skin around the ulcer. The level of HGF was increased in the 
injection site of LASC, and LASC decreased the size of skin ulcer 
more rapidly than HASC or vehicle. Next, the therapeutic effect of 
ASC was evaluated in two kinds of mouse models of SSc. One mod-
el was induced in BALB/c mice by repeated subcutaneous injection 
of bleomycin for three weeks. Mice LASC (0.3×106 cells/body), 
LASC pretreated with interferon gamma (IFN) in flask (LASC-IFN)
(0.3×106 cells/body), or vehicle were injected via tail vain on days 6 
and 13. Mouse LASC suppressed the level of anti-nuclear antibody 
generated in this model. Pretreatment with IFN further decreased 
the level of anti-nuclear antibody. Moreover, mouse LASC-IFN sig-
nificantly decreased the thickness of the skin. The other SSc model 
was induced by passive transfer of pathogenic CD4 positive T cells. 
BALB/c mice were given similarly by repeated injection of bleomy-
cin, spleen cells were taken and CD4 positive cells were collected. 
These cells (1.0×106/body) were transferred to nude mice, which 
developed symptoms of SSc including skin fibrosis. Mouse LASC 
(0.5×106 cells/body), LASC-IFN (0.5×106 cells/body), or vehicle were 
given intravenously on days 0, 7, 14, and the therapeutic effect was 
evaluated on day 21. Mouse LASC (0.5×106 cells/body) as well as 
LASC-IFN significantly decreased thickness of the skin. Lastly, an 
experiment to assess the possible risk of tumorgenesis by LASC was 
performed. Nude rats (n=9) was administered with LASC into the 
subcapsular space of the kidney (1.0x107 cells) on day 0 and via the 
tail vein (5x106 cells/body) on days 1, 8, and 15. Six months later 
rats were euthanized and organs were obtained. Histological analy-
sis revealed that none of these rats developed malignant tumors 
in any organs. In conclusion, the present study demonstrates that 
LASC has a great potential as a tool for the novel cell therapy to the 
patients with systemic sclerosis.

Poster Board Number: F-3342

IMMUNOSUPPRESSION AND THERAPEUTIC 
POTENTIAL OF BONE MARROW-DERIVED 
MESENCHYMAL STEM CELLS IN NON-OBESE 
DIABETIC MOUSE MODEL: AN MHC-INDEPENDENT 
AND CONTACT-DEPENDENT PROTECTIVE 
MECHANISM TRIGGERED BY PROINFLAMMATORY 
CYTOKINES
Wang, Chia-Jen1, Yen, Betty LinJu2, Sytwu, Huey-Kang1

1National Defense Medical Center, Taipei, Taiwan, 2National Health Research 
Institutes, Zhunan, Taiwan

The beneficial effects of mesenchymal stem cells (MSCs) in prevent-
ing autoimmune diabetogenesis and in improving the survival of 
islet grafts are attributed by their direct or indirect actions in sup-
pressing immune or inflammatory responses through contact and 
non-contact pathways and in promoting islet survival and function 
by enhancing graft revascularization, respectively. However the 
therapeutic potential of syngeneic MSCs in autoimmune diabetes 
has not been clarified yet. We investigate the hypothesis that bone 
marrow-derived (BM)-MSCs prevent the development of autoim-
mune diabetes in non-obese diabetic (NOD) mice and prolong the 
survival of islet grafts in a syngeneic manner. Our results dem-
onstrate that cell-cell contact is required for BM-MSCs-mediated 
immunomodulatory effects and those responses are mouse strain 
independent. Regulatory pathways including nitric oxide synthase, 
proinflammatory cytokines and PD-L1 are involved in this BM-
MSCs-based immune non-responsiveness. Moreover, BM-MSCs 
promote the induction of regulatory T cells and myeloid-derived 
suppressor cells, and inhibit the development of dendritic cells 
and T cells. Interestingly, an enhanced adhesion between proin-
flammatory cytokine-triggered BM-MSCs and hematopoietic cells 
may participate in this immunosuppression. Notably, transferred 
syngeneic BM-MSCs tend to migrate to pancreatic lymph node and 
significantly delay the disease onset in NOD/SCID recipients which 
were pre-transferred with pathogenic lymphocytes. Strikingly, 
those BM-MSCs also efficiently prolong the survival islet grafts, 
supporting the therapeutic potential of autologous BM-MSCs in 
autoimmune diabetes.

Poster Board Number: F-3343

UMBILICAL CORD MESENCHYMAL STEM CELL 
AMELIORATES DERMATOPHAGOIDES FARINAE 
INDUCED ATOPIC DERMATITIS LIKE SKIN LESIONS 
IN NC/NGA MICE BY INHIBITING MAST CELL 
DEGRANULATION .
Lee, Seong-Hun1, Kim, Hyung-Sik2, Shin, Tae-Hoon2, Seo, Kwang-
Won1, Ram, Bhandari Dilli1, Lee, Seunghee1, Kang, Kyung-Sun2

1Institute for Stem cell & Regenerative Medicine, Kang Stem Holdings. Co., LTD, 
Seoul, Korea, Republic of, 2Adult Stem Cell Research Center, College of Veterinary 
Medicine, Seoul National University, Seoul, Korea, Republic of

Atopic dermatitis (AD) is a clinical syndrome that is characterized by 
pruritic skin lesions that are distinguished by infiltrating lympho-
cytes, macrophage and granulated mast cells. Umbilical cord-blood 
derived mesenchymal stem cell (USC) transplantation has been 
widely used in the treatment of a variety of diseases due to their 
advantages such as abundant resources, low immunogenicity and 
large ex vivo expansion capacity. They have been found to have 
immunosuppressive properties and the ability to modulate an-
giogenesis and tissue repair by in vitro and animal studies. Clinical 
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trials have examined the utility of these cells in autoimmune and 
inflammatory conditions. USC has been shown to have immuno-
privileged properties, but its effect on AD has not been examined. 
In this study, the immunomodulatory effects of USC, using derma-
tophagoides farinae (Df)-induced AD-like skin lesions in NC/Nga 
mice, were investigated. The clinical scores were reduced signifi-
cantly by the intrasubcutaneous transplantation with both USC and 
MDP pretreated USC (MDP-USC) at 2X105 cells /mouse. Histological 
analysis of the skin also revealed that transplantation of USC and 
MDP-USC significantly reduced the inflammatory cellular infiltrate, 
including mast cells. Moreover, USC and MDP-USC decreased not 
only the degranulation of mast cell in AD-like skin lesions but also 
the levels of serum IgE in AD mouse model. Under in vitro condi-
tions of co-culture, USC markedly inhibited the degranulation of 
mast cells derived from umbilical cord blood. Remarkably, mast cell 
degranulation was further suppressed in the presence of MDP-
USC, which was completely rescued by down-regulation of PGE2 
synthesis and neutralization of TGF-β1. These results suggested 
that USC and MDP-USC inhibited the development of Df-induced 
AD-like skin lesions in NC/Nga mice through inhibition of mast cell 
degranulation, which was mediated by the concerted action of 
USC-derived PGE2 and TGF-β1. Therefore, our results indicated that 
USC might be a useful immunomodulatory agent for the treatment 
of human AD.

Poster Board Number: F-3344

FUNCTIONAL RECOVERY OF WISTAR RATS WITH 
TRAUMATIC SPINAL CORD INJURY AFTER In sItu 
ADMINISTRATION OF HUMAN UMBILICAL CORD 
MESENCHYMAL STROMAL CELLS
Palmeiro Rodrigues, Luciano1, Secco, Mariane2, Iglesias Braghirolli, 
Daikelly I.3, Do Couto Nicola, Fabrício4, Steffens, Daniela3, Valentim, 
Lauren4, Witczak, Alessandro4, Zanatta, Geancarlo4, Achaval, 
Matilde5, Zatz, Mayana2, Pranke, Patricia D .6, Netto, Carlos 
Alexandre7
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Laboratory, Faculty of Pharmacy, Federal Univ of Rio Grande Do Sul, Porto 
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There is still no effective therapy for spinal cord injury (SCI). Cell 
transplantation is a promising strategy to treat this condition. Adult 
stem cells, such as human mesenchymal stromal cells (hMSCs) are 
a potential source for reducing injury and promoting recovery of 
damaged tissues, such as spinal cord. An evaluation was made of 
the efficacy of hMSCs from human umbilical cord vessels to pro-
mote functional recovery when transplanted in rats after induced 
contusion SCI. Female Wistar rats were submitted to spinal injury 
with a MASCIS impactor and divided into 4 groups: control, surgical 
control, SCI and a cell-treated lesion group. hMSCs of the human 
umbilical cord vessels were transplanted in three experiments: a) 1 
h post surgery, into the injury site at a concentration of 3x105 cells 
diluted in 10 μL 0.9% NaCl (N=10 per group); b) into the cisterna 
magna, 24 hours after lesion at the same concentration diluted in 
150 μL 0.9% NaCl (N=6 per group) and c) into the cisterna magna, 9 
days after lesion at the same concentration diluted in 150 μL 0.9% 
NaCl (N=6 per group). The transplanted animals were immunosup-
pressed with cyclosporin-A (10 mg/kg per day). The Basso, Beatie 
and Bresnahan (BBB) scale was used to evaluate motor behavior 

of the lower members. The BBB scale ranges from 0 points (total 
paralysis) to 21 (normal movement). The injury site was analyzed 
with the following immunofluorescent markers: human-specific 
anti-NUMA, to detect the human transplanted cells; anti-NG2, to 
label the oligodendrocytes; synaptophysin as a neuronal marker; 
and GFAP, to label the astrocytes. Transplanted cells survived in 
the injury area for 6 weeks after the procedure. The animals that 
received hMSCs one hour after injury at the end of the sixth week 
reached a score of 18.8 points. This result was significantly different 
from the control injured rats without treatment, which showed a 
mean score of 12.7 points (p<0.05). In the experiments with cells 
transplanted 24 hours and 9 days post injury, the treated rats did 
not exhibit significant motor recovery when compared with the 
non treated injured rats. The results demonstrate that: a) stem cell 
transplantation was effective for functional recovery of SCI only 
when performed on the lesion site 1 h after injury, as compared 
with cell administration in the cisterna magna 24 hours and 9 days 
after injury; b) the transplanted human cells migrated and survived 
in the injured area for 6 weeks post injury procedure when admin-
istered in the cisterna magna; c) the cells survived in the injury site 
when administered directly and d) the hMSCs did not differenti-
ate into glial cells or neurons, suggesting that functional recovery 
was due to other factors promoting neuroprotection. Despite the 
absence of detection of the differentiation of the transplanted cells, 
it can be concluded that the transplantation of hMSCs promotes 
functional recovery after SCI when performed 1 hour after injury 
directly at the injury site.

Poster Board Number: F-3345

GENE EXPRESSION OF AXONAL GUIDANCE/
REPULSION AND NEUROTROPHIC FACTORS OF 
CANINE BONE MARROW STROMAL CELLS
Nakano, Rei, Edamura, Kazuya, Sugiya, Hiroshi, Narita, Takanori, 
Teshima, Kenji, Asano, Kazushi, Nakayama, Tomohiro
Nihon University, Fujisawa, Japan

Introduction: Recently, the clinical application of spinal cord 
regenerative therapy using bone marrow stromal cells (BMSCs) has 
become an option for the treatment of severe spinal cord injury. 
However, the mechanism of spinal cord regeneration by BMSC 
transplantation is not fully understood. A previous study demon-
strated that BMSCs guided axons to spinal cord injury sites in rat 
and mouse models. It has been speculated that axonal guidance 
or neurotrophic factors secreted from BMSCs might be related to 
spinal cord regeneration. Unfortunately, information about these 
factors that are secreted from the BMSC is limited. Therefore, we 
investigated the mRNA expression levels of axonal guidance/repul-
sion and neurotrophic factors of BMSCs in dogs as large animal 
models. Materials and Methods: Six healthy beagles were used 
in the present study. Bone marrow was drawn from the humerus 
under general anesthesia. BMSCs were isolated by density gradient 
centrifusion and then static-cultured in an incubator at 5% CO2 and 
37°C using α-MEM with 10% FBS. Canine dermal fibroblasts (DFBs) 
were used as negative controls. After one passage, total RNAs were 
extracted from BMSCs and DFBs using TRIZOL® at 3 days of culture. 
The first-strand cDNA synthesis was carried out with 500 ng total 
RNA using PrimeScript® RT Master Mix. Real-time PCRs were then 
performed with 2 μl first-strand cDNA synthesis using SYBR® Premix 
Ex Taq II and primers specific to canine NTN1, NTN3, NTN4, NTN5, 
NTNG1, NTNG2, SEMA3A, SEMA4D, SEMA5A, SEMA6D, EFNA1, 
EFNA3, EFNA4, EFNB2, EFNB3, SLIT1, SLITRK1, SLIT2, NGF, and BDNF. 
The results were analyzed using TP900 DiceRealTime v4.02B. The 
amplification of GUSB from the same amount of cDNA served as 
an endogenous control. Statistical analysis was performed using 
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StatMateIV software and Student’s t-test. P values less than 0.05 
were considered significant. Results: The mRNA expression levels 
of NTN1, NTN3, NTNG2, SEMA4D, SEMA5A, EFNA3, and EFNA4 
were significantly higher in BMSCs than in DFBs. In contrast, no 
significant differences in mRNA expression levels of NTN5, SEMA6D, 
EFNA1, EFNB2, EFNB3, SLIT1, and NGF were observed. The mRNA 
expression levels of NTN4, NTNG1, SEMA3A, SLITRK1, SLIT2, and 
BDNF in BMSCs were significantly lower than those in DFBs. EFNB3 
mRNA expression was not detected in either BMSCs or DFBs. 
Discussion: To our knowledge, there have been no reports on the 
mRNA expression levels of NTN3, NTN4, NTN5, NTNG1, NTNG2, 
SEMA3A, SEMA4D, SEMA5A, SEMA6D, EFNA1, EFNA3, EFNA4, 
EFNB2, EFNB3, SLIT1, SLITRK1, and SLIT2 in BMSCs. In the pres-
ent study, the mRNA expression levels of NTN1, NTN3, SEMA4D, 
SEMA5A, EFNA3, and EFNA4 in BMSCs were significantly higher 
than those in DFBs. NTN1 and NTN3 are genes of axonal guidance 
factors. SEMA4D, SEMA5A, EFNA3, and EFNA4 are genes of factors 
related to axonal guidance, although these factors are axonal repul-
sion factors. Therefore, these factors may be important for axonal 
guidance in injured spinal cords. On the other hand, the mRNA 
expression levels of SEMA3A, SLITRK1, and SLIT2 were significantly 
lower than those in DFBs. SEMA3A, SLITRK1, and SLIT2 are genes of 
axonal repulsion factors that hinder axon attraction. This suggested 
that the lower levels of these factors might be beneficial to axonal 
guidance. Further investigation of the secretion levels of netrin-1 
and -3, semaphorin-4D and -5A, and ephrin-A3 and A4 from BMSCs 
is needed to clarify that these factors are related to spinal cord 
regeneration.

Poster Board Number: F-3346

MESENCHYMAL STEM CELLS TRANSPLANTATION 
INTO THE KNEE JOINTS OF HARTLEY 
STRAIN GUINE PIG WITH SPONTANEOUS 
OSTEOARTHRITIS
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Hideaki1, Sugita, Daisuke1, Watanabe, Shuji1, Roberts, Sally2, Baba, 
Hisatoshi1

1Orthopaedics and Rehabilitation Medicine, University of Fukui, Fukui, Japan, 
2Institute for Science & Technology in Medicine, Keele University, Oswestry, 
United Kingdom

Introduction:Mesenchymal stem cells (MSCs) can differentiate 
into various connective tissue cells. Several techniques have been 
used for the clinical application of MSCs in articular cartilage repair, 
however, there are many issues associated with the selection of the 
scaffold material, including its ability to support cell viability and 
differentiation and its retention and degradation in situ. The appli-
cation of MSCs via a scaffold also requires a technically demanding 
surgical procedure. The aim of this study was to test the outcome of 
intra-articular transplantation of mesenchymal stem cells suspend-
ed in hyaluronic acid (HA) in the knee joints of Hartley strain guinea 
pigs with spontaneous OA. Methods:Commercially-available 
human MSCs were cultured, labeled with carboxyfluorescein diace-
tate succinimidyl ester (CFDA-SE), suspended in either phosphate-
buffered-saline (PBS) or HA, and injected into the knee joints of 
7-month-old animals. The control animals were injected with either 
PBS or HA alone. The animals were sacrificed at 1, 3,and 5 weeks 
post-transplantation and the knee joints harvested and fluorescent 
microscopic analysis was performed. Macroscopic, Histological 
and immunohistochemical analysis were performed at 5 weeks 
post transplantation. Results:Clinically, all guinea pigs tolerated the 
xenogenic MSCs injection, and there was no evidence of local in-
flammation, joint effusion, or unloading of the joint resulting from 
the cell treatment. At 5 weeks post-transplantation, partial cartilage 

repair was noted in the HA-MSC group but not in the other groups. 
Examination of CFDA-SE-labeled cells demonstrated migration, 
differentiation and proliferation of MSC in the HA-MSC group. 
There was strong immunostaining for type-II collagen around both 
residual chondrocytes and transplanted MSCs in the OA cartilage. 
On the other hands, a few labeled cells were found within the 
cartilage at 1 week post-transplantation of PBS+MSC. The labeled 
cells gradually disappeared from the cartilage at 3 and 5 weeks 
post-transplantation Conclusion:This scaffold-free and technically 
un-demanding technique appears to result in the regeneration of 
articular cartilage in the spontaneous OA animal model. Our study 
has certain limitations.These include;(i) the use of non-physiologic 
condition for xenogeneic MSCs transplantation;(ii) lack of re-exam-
ination of optimum timing of injection during OA progression;(iii) 
the use of HA only instead of including another compound with 
molecular weight similar to HA and so on. Although further ex-
amination areneeded that include the above points, the findings 
suggest that intra-articular injection of a mixture of MSCs-HA is a 
potentially beneficial for OA

Poster Board Number: F-3347

In vIvo OSTEOGENESIS OF CANINE 
MESENCHYMAL STEM CELLS DERIVED FROM 
BONE MARROW, ADIPOSE AND DERMAL SKIN 
TISSUES
Ock, Sun A1, Maeng, Geun-Ho2, Lee, Yeon-Mi2, Kim, Tae-Ho2, Kumar, 
B. Mohana2, Lee, Sung-Lim2, Im, Gi-Sun1, Park, Jin-Ki1, Rho, Gyu-Jin2

1Animal Biotechnology Division, National Insititute of Animal Science and RDA, 
Suwon, Korea, Republic of, 2Theriogenology and Biotechnology, College of 
Veterinary Medicine, Gyeongsang National University, Jinju, Korea, Republic of

Canine mesenchymal stem cells (cMSCs) have generated a great 
interest as a promising source for cell based bone regenerative 
medicine. The present study compared the in vivo osteogenesis 
of cMSCs derived from bone marrow (cBM-MSCs), adipose tissue 
(cA-MSCs) and dermal skin tissue (cDS-MSCs) of a single donor, 
following their transplantation into BALB/c-nu mice. All cMSCs 
were isolated from a two-years-old female beagle under standard 
surgical procedures, and then cultured in A-DMEM with 10% FBS at 
38.5°C in a humidified atmosphere of 5% CO2 in air. Isolated cells 
were characterized by their morphology, CD markers profile (CD45-
, 90+ and 105+), cell cycle status, and differentiation ability into 
osteocytes, adipocytes and chondrocytes following protocols de-
scribed previously. All three kinds of cMSCs displayed a fibroblast-
like morphology, and positively expressed CD markers, such as 
CD90+ and 105+, but negative for CD45- by immunofluorescence 
staining. Cell cycle analysis of cMSCs by flow cytometry after 10 μg/
ml propidium iodide (PI) staining showed cDS-MSCs with lowest 
percentage of cells at G0/G1, where as BM-MSCs had the highest. 
The results of cytochemical staining (Alizarin red S for osteocyte, Oil 
red O for adipocyte and Alcian blue for chondrocyte) demonstrated 
the in vitro differentiation capacity of all three kinds of cMSCs, but 
the rate of differentiation was varied between them. The abilities 
for osteogenesis and adipogenesis were higher in cA-MSCs than 
other cells, whereas chondrogenic capacity of cBM-MSCs and cA-
MSCs was higher than that of cDS-MSCs. cMSCs of different origins 
were compared for in vivo osteogenesis with demineralized bone 
matrix (DBM; Osteotech, OK, USA) and transplanted at a concentra-
tion of 1x106 cells into the subcutaneous spaces of 9 weeks old 
BALB/c-nu mice. The mice were subjected for radiographic analysis 
after one and two months of implantation to examine the calcifica-
tion. cA-MSCs and contrary to the in vitro observations, cDS-MSCs 
also displayed higher in vivo osteogenesis ability than cBM-MSCs, 
and these results were supported by Alizarin red S staining using 
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cryosectioned tissue of recovered scaffolds. The differences could 
be related with cell proliferation capacity of cDS-MSCs as they 
possessed low numbers at G0/G1 phase. Based on our findings, it 
is concluded that cDS-MSCs and cA-MSCs could become valuable 
alternative sources to cBM-MSCs for applications in bone regenera-
tion.

Poster Board Number: F-3348

MULTIPOTENT MESENCHYMAL STROMAL CELLS 
MODULATE BENEFICIAL AND PATHOGENIC 
T CELL RESPONSES TO THEILER’S MURINE 
ENCEPHALOMYELITIS VIRUS INFECTION
Robinson, Andrew P ., Richards, Maureen, Caldis, Matthew, Miller, 
Stephen D.
Microbiology-Immunology, Northwestern University, Chicago, IL, USA

Multipotent mesenchymal stromal cells (MSCs) isolated from adult 
human bone marrow demonstrate regulatory immunomodulatory 
properties towards a number of effector immune cell types. Specifi-
cally MSCs have been shown to inhibit proliferation and activation 
of effector T cells underlying the rationale for the therapeutic use 
of MSCs in re-establishing tolerance in autoimmune diseases or 
following transplantation. Here we investigate a role for MSCs 
administered in a mouse model of viral infection in which T cells 
serve juxtaposing roles in both mediating early viral clearance and 
later driving a demyelinating disease of the central nervous system 
(CNS) with similarities to multiple sclerosis in humans. Theiler’s 
murine encephalomyelitis virus (TMEV) infection induces an acute 
encephalomyelitis attack in SJL/J mice that is rapidly though in-
completely cleared by CD8+ T cells. The chronic, persistent infection 
leads to a delayed inflammatory demyelinating disease in which 
oligodendrocyte damage is caused by virus-specific host CD4+ T 
cells that cross react with a self epitope. MSCs injected IV early after 
TMEV infection inhibited T cell-mediated viral clearance as dem-
onstrated by increased viral titers in the CNS as well as decreased 
lysis of virus-loaded cells injected in vivo seven days after infection. 
MSC-treated mice lost more body weight than control-treated ani-
mals further suggesting exacerbated encephalitis. Analysis by flow 
cytometry revealed CD8+/CD44+ effector T cells were decreased in 
the CNS and increased in the spleen seven days after infection sug-
gesting a retention of cells in the peripheral immune organs. CD8+ 
effector T cell numbers in the spleen returned to control levels by 
42 days post-infection though numbers in the CNS were still below 
that of controls. MSCs administered 35 days post-infection during 
the latent, chronic viral infection likewise increased viral titers in 
the CNS and decreased delayed type hypersensitivity (DTH) CD4+ 
T cell responses to a viral peptide in vivo seven days after injection. 
We next asked whether MSC-mediated inhibition of viral clearance 
or control of latent viral infection altered TMEV-induced demyelin-
ating disease. MSCs injected early after viral infection accelerated 
disease onset as measured by a standardized scale of clinical and 
motor deficits. Furthermore MSCs exacerbated clinical disease 
score, an effect that was sustained at least 200 days post-onset. 
Assaying in vivo CD4+ T cell responses to myelin epitopes by DTH, 
we observed increased proteolipid protein (PLP) responses 84 days 
post-infection. Flow cytometric analysis after established demyelin-
ating disease also revealed increased effector T cells in the CNS. Al-
though we found that MSCs injected later during the latent, chronic 
viral infection inhibited immune responses and increased viral 
load, there was no change in clinical disease score or incidence. 
DTH assays likewise revealed no change in CD4+ T cell responses to 
PLP in vivo suggesting MSC administration at disease onset neither 
alleviated nor exacerbated demyelinating disease. The results here 
support the work of others demonstrating that MSCs produce rapid 

effects on immune responses in vivo. This is the first evidence for 
MSC-induced suppression of T cell-mediated viral clearance and 
maintenance of a latent viral infection. Our work also suggests early 
inhibition of viral clearance can exacerbate the later development 
of TMEV-induced demyelinating disease.

Poster Board Number: F-3349

REPEATED MESENCHYMAL STEM CELL INJECTION 
IMPROVES RADIATION-INDUCED PROCTITIS IN 
PIG
Linard, Christine1, Busson, Elodie2, Holler, Valerie1, Strup, Carine1, 
Lacave-Lapalun, Jean-Victor1, Lhomme, Bruno1, Prat, Marie2, 
Devauchelle, Patrick3, Sabourin, Jean-Christophe4, Simon, Jean-
Marc5, Bonneau, Michel6, Lataillade, Jean-Jacques2, Benderitter, 
Marc1

1IRSN, Fontenay aux Roses, France, 2Research and Cell Therapy Department, 
Military Blood Transfusion Center, Clamart, France, 3Centre of radiotherapy 
scanner ENVA, Maisons Alfort, France, 4Department of Pathology, Rouen 
University Hospital, Rouen, France, 5Department of Radiation Oncology, 
Pitie-Salpetriere University Hospital, Paris, France, 6Centre of Reseach in 
Interventional Imaging, INRA, Jouy en Josas, France

The management of proctitis in patients who have undergone very 
high-dose conformal radiotherapy is extremely challenging. The 
fibrosis-necrosis, fistulae, and hemorrhage induced by pelvic over-
irradiation have an impact on morbidity. Augmenting tissue repair 
by the use of mesenchymal stem cells (MSCs) may be an important 
advance in treating radiation-induced toxicity. Using a pre-clinical 
pig model, we investigated the effect of autologous bone marrow 
derived-MSCs on high-dose radiation-induced proctitis. For this, 
7 pigs received a high dose of X-ray (20-27Gy), delivered to the 
rectum. 4 pigs received intravenous administrations of autologous 
MSCs (2.106 MSCs/kg): 2 pigs with 2 injections and 2 pigs with 3 
injections on days 27, 34 and 41 post-irradiation. Immunostaining 
and real-time PCR analysis were used to assess the MSCs effect 
on inflammation, extracellular matrix remodeling and angiogen-
esis, in radiation-induced anorectal and colon damage. Repeated 
administrations of MSCs controlled systemic and local inflamma-
tion, normalized plasma CRP concentration, reduced in situ in both 
expression of inflammatory cytokines, increase in macrophage re-
cruitment and augmented Foxp3 expression in rectal mucosa. MSC 
injections reversed radiation-induced fibrosis by reducing collagen 
deposition and expression of Col1a2/Col3a1 and TGF-β/CTGF, and 
by modifying the MMP/TIMP balance. In conclusion, in a pig model 
of proctitis, repeated injections of autologous MSCs effectively 
reduced inflammation and fibrosis and are a promising therapy for 
radiation-induced rectal damage.

Poster Board Number: F-3350

EFFECT OF In vItro CULTURE CONDITION AND 
IFN-γ PRECONDITIONING ON GENE EXPRESSION 
PROFILE OF MESENCHYMAL STEM CELLS FOR 
IMMUNOSUPPRESSION
Ryu, Somi, Lee, Myoung Woo, Kim, Dae Seong, Kim, Hye Jin, Yang, 
Jin Mo, Lee, Soo Hyun, Son, Meong Hi, Jung, Hye Lim, Yoo, Keon 
Hee, Koo, Hong Hoe
Department of Pediatrics, Samsung Medical Center, Sungkyunkwan University 
School of Medicine, Seoul, Korea, Republic of

Mesenchymal stem cells (MSCs) have been of particular interest 
due to their immunosuppressive capacities; however, few clinical 
trials revealed satisfactory results despite a large number of suc-
cessfully demonstrated pre-clinical data. In this study, the effects of 
the cell density when MSCs were harvested and presence of IFN-γ 
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pre-conditioning on the immunosuppressive properties of MSCs 
were investigated. The gene expression profiles obtained from mi-
croarray analysis were initially analyzed so that CXCR7, MUC1, PTG-
ES, and ULBP1, known to be potentially involved in various immune 
responses, were found to be significantly up-regulated in MSCs 
harvested at a higher cell density. Especially PTGES and ULBP1 were 
further confirmed for their immunosuppressive activities so that 
MSCs with PTGES or ULBP1 siRNA were found to restore the T-cell 
proliferation. In addition, several factors such as CD274, HLA-DRA, 
INDO, CCL8, CXCL10, and CXCL9 were significantly up-regulated in 
IFN-γ pre-conditioned MSCs. It was then proved that MSCs treated 
with INDO shRNA recovered the T-cell proliferation rate in vitro, and 
the enhanced immunosuppressive properties of IFN-γ pre-condi-
tioned MSCs were also demonstrated by the survival rates of in vivo 
GvHD models; the presences of MSCs expressing INDO were in fact 
detected in the mouse models. Also, in vivo GvHD models injected 
with IFN-γ treated MSCs possessing inhibited INDO expression 
showed reduced immunosuppressive functions so that INDO was 
particularly thought to be a key molecule involved in IFN-γ medi-
ated immunosuppression of MSCs. Therefore, as the ex vivo expan-
sion of MSCs has been considered as an essential factor, collecting 
better behaving MSCs as an effective immunomodulator may lead 
to the success of clinical trials by pre-conditioning IFN-γ on MSCs 
which have been previously cultured at a higher cell confluence.

Poster Board Number: F-3351

MESENCHYMAL STEM CELLS: A DOUBLE-EDGED 
SWORD IN REGULATING IMMUNE RESPONSES
Li, Wenzhao
Institute of Health Science, Shanghai, China

Mesenchymal stem cells (MSCs) have been employed successfully 
to treat various immune disorders in animal models and clinical 
settings. We have reported that MSCs can become highly immu-
nosuppressive upon stimulation by inflammatory cytokines, an 
effect exerted through the concerted action of chemokines and 
nitric oxide (NO). We show here that MSCs could also enhance 
immune responses. This immune promoting effect occurred when 
proinflammatory cytokines are inadequate to elicit sufficient NO 
production. When iNOS production was inhibited or genetically 
ablated, MSCs strongly enhance T cell proliferation in vitro and 
DTH response in vivo. Furthermore, iNOS-/- MSCs could signifi-
cantly inhibit melanoma growth. It is likely that in absence of NO, 
chemokines act to promote immune responses. Indeed, in CCR5-
/-CXCR3-/- mice, iNOS-/- MSCs have reduced immune promoting 
effect. Thus, NO acts as a switch in MSC-mediated immunomodula-
tion. More importantly, the dual effect on immune reactions was 
also observed in human MSCs, in which IDO acted as a switch. This 
study provides novel information for better understanding of the 
pathophysiological roles of stem cells.

Poster Board Number: F-3352

MI-RNA 150 AND 7 REGULATORS OF MSC ACTION 
ON COLON CANCER INFLAMMATORY TUMOR 
MICROENVIRONMENT .
Sabine, François1, Bruno, Lhomme1, Marc, Benderitter1, Gorin, 
Norbert-Claude2, Douay, Luc2, Larsen, Annette K2, Forgue_Lafitte, 
Marie-Elisabeth2, Chapel, Alain1

1Department of man radioprotection, Institute of nuclear safety and man 
radioprotection, FAR, France, 2INSERM UMRS 938, UPMC Paris 6, faculté de 
Médecine Pierre et Marie Curie, Paris, France

This study is the first step toward the use of MSC therapy to reverse 
pelvic radiotherapy complications on healthy tissue without sec-

ondary effect on residual cancer. A rat model of colorectal carcino-
genesis close to human cancer was used as preclinical model. MSC 
treatment reduces cancer significantly lowering the number of 
adenomas and adeno-carcinomas and extends the life of animals. 
Anti-cancer effect of MSC was mediated by their immunologic 
properties. In adenocarcinoma of MSC-treated rats, monocytes/ 
macrophages CD68+ infiltration was lowered and lymphocytes 
CD3+ increased. MSC induce macrophage to turn into regula-
tory cells involved in phagocytosis, inhibiting the production of 
pro-inflammatory cytokines. MSC decrease NK cells and rTh17 cell 
activities, Treg recruitment, CD8 + lymphocytes and endothelial 
cells number, restore Th17 cell activity. MiRNA. mi-150 and miRNA-7 
are the key effectors. Mi-150 inhibits tumor invasion and mi-RNA-7 
regulates negatively the pathway EGFR / AKT promoting cell death. 
MSC infusion have a durable action on colon cancer development 
by modulating the immune component of the tumor microenvi-
ronment For the first time, two mi-RNA were identified as respon-
sible of MSC anti-cancer effect. This study is the first step toward 
use of MSC in therapy to alleviate the effects of radiation exposure 
in patients.

Poster Board Number: F-3353

EXPRESSION AND DELIVERY OF 
CARBOXYLESTERASES BY THERAPEUTIC NEURAL 
STEM CELLS: IMPLICATIONS FOR CLINICAL USE
Metz, Marianne1, Gutova, Margarita1, Lacey, Simon F.2, Abramyants, 
Yelena1, Vo, Tien1, Ghoda, Lucy1, Najbauer, Joseph1, Potter, Philip M.3, 
Synold, Timothy W.4, Aboody, Karen S.1
1Neurosciences, City of Hope National Cancer Center, Duarte, CA, USA, 2Clinical 
Immunology Correlative Studies Laboratory, City of Hope National Cancer 
Center, Duarte, CA, USA, 3Chemical Biology and Therapeutics, St.Jude Children’s 
Research Hospital, Memphis, TN, USA, 4Division of Clinical and Molecular 
Pharmacology, City of Hope National Cancer Center, Duarte, CA, USA

Carboxylesterases (CE) are enzymes found in a wide range of 
organisms, from humans to bacteria. Two major CEs exist in 
humans, human liver CE (hCE1; CES1) and human intestinal CE 
(hiCE; CES2). Selective expression of CE enzymes at the tumor site 
may be used for enzyme/prodrug tumor-targeted therapy. Neural 
stem cells (NSCs) have been investigated in preclinical models to 
deliver oncolytic viruses, pro-apoptotic proteins and enzymes that 
can catalyze the conversion of a pro-drug to an active therapeutic 
in disseminated or inaccessible tumor models (a Phase I clinical 
trial using NSCs to deliver cytosine deaminase enzyme to activate 
5-FC to FU in patients with recurrent glioblastoma is underway 
at City of Hope). hCE1, an intracellular enzyme, was modified by 
site-directed mutagenesis by truncation of the C-terminus to allow 
for secretion, and substitution of 8 internal residues with those 
derived from the rabbit (r)CE sequence, which can better cleave 
the pro-drug, irinotecan, (CPT-11) to the active metabolite, SN-38, 
a potent topoisomerase I inhibitor. In this study, we tested the 
hypothesis that rCE and the engineered hCE1, termed hCE1m6, can 
be used in NSC-mediated anticancer therapy. We studied the use 
of HB1.F3.CD therapeutic NSCs, a well-characterized clonal cell line 
derived from human fetal telencephalon, for its potential to express 
and secrete rCE and hCE1m6. HB1.F3.CD cells were transduced by 
recombinant adenovirus encoding rCE or hCE1m6 genes. In vitro 
cell viability, growth and migration assays revealed that tumor-
targeted migration of NSCs was not affected by expression of rCE 
or hCE1m6. NSCs secreted functional CE enzyme into the media, 
as monitored by a spectrophotometric assay using conversion of 
o-nitrophenyl acetate to o-nitrophenol. Exposure of human glioma 
cells to media derived from the HB1.F3.CD cells, transduced with 
rCE or hCE1m6, decreased the IC50 for tumor cell killing in the 
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presence of CPT-11 by 100 to 1000-fold when compared to CPT-11 
alone. The rCE and hCE1m6 enzymes were evaluated for immu-
nogenicity to human peripheral blood mononuclear cells (PBMC) 
isolated from healthy volunteers using mixed lymphocyte reactions 
(MLR). hCE1m6 induced lower responses by PBMCs from 20 donors 
when compared with rCE in MLR assays. Using microdialysis assays, 
we also demonstrated that NSCs express functionally active rCE or 
hCE1m6 enzymes in vivo in rat brains and their expression catalyzes 
the conversion of CPT-11 to SN-38. Taken together, these data 
demonstrate the rationale for expression and delivery by NSCs of 
the engineered human CE, hCE1m6, to activate CPT-11 in a tumor 
targeting strategy.

Poster Board Number: F-3354

THE USE OF AUTOLOGOUS MESENCHYMAL 
STROMAL CELLS FOR TREATMENT OF 
NEURODEGENERATIVE DISORDERS - PAST 
ACHIEVEMENTS AND FUTURE GOALS
Slavin, Shimon1, Ashkenasi, Nadir1, Bakimer-Kleiner, Ronit1, 
Kronfeld, Noam2, Cazacu, Simona3, Finnins, Susan3, Lee, Hae-Kyung3, 
Brodie, Chaya3,4
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Neurosurgery, Henry Ford Hospital, Detroit, MI, USA, 4Mina & Everard Goodman 
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Future treatment of multiple sclerosis (MS) aims at restoring my-
elination and neurological functions as well as re-induction of self-
tolerance. We studied the role of mesenchymal stromal stem cells 
(MSC) in experimental autoimmune encephalitis (EAE) and found 
that treatment of mice with bone marrow derived MSCs resulted in 
significant suppression of anti-self reactivity and improved clinical 
and pathological disease manifestations. Our preliminary results of 
a phase I/II open clinical trial to evaluate the feasibility and safety 
of intrathecal and intravenous administration of autologous bone 
marrow derived MSCs in patients with severe MS failing conven-
tional modalities suggested that treatment with MSCs is feasible, 
safe and potentially effective. No major side effect were developed 
or reported during a follow up period of nearly 4 years. Based on 
our successful preliminary pilot study in 13 patients with MS and 
14 with ALS, a total of >150 patients were treated with autologous 
bone marrow derived MSCs, mostly >100 patients with MS alone 
were treated at our center with MSCs administered partially intra-
thecally (106 MSC/Kg) and additional 5 - 10x105/Kg intravenously. 
The treatment was uneventful with headache due to lumbar 
puncture being the most frequent complaint (70%) and self-limited 
subfebrile temperature in 25% and no serious side effect. A total 
of 60 % of patients reported improved outcome, in some with 
very significant objective improvement of disease manifestations 
with subjective and objective improvement of EDSS score. More 
recently, we have discovered a new proprietary technology which 
allows differentiation of bone marrow, adipose tissue derived and 
cord/placenta derived MSCs into different types of neural stem cells 
that in principle may be used for cell replacement therapy. These 
results suggest that treatment with MSCs and in the near future dif-
ferentiated MSCs may become the treatment of choice for MS, also 
applicable for treatment of other neurodegenerative disorders.

Poster Board Number: F-3355

CHALLENGES AND BEGINNINGS OF STEM CELL 
RESEARCH IN MONGOLIA
Narmandakh, Ariun, Bundan, Boldsaikhan
Cell Research Institute, Ulaanbaatar Songdo Hospital, Ulaanbaatar, Mongolia

Mongolia, a country that is little known beyond its borders, has a 
nomadic heritage. Mongolia is developing at the fastest rate in its 
history, and the International Monetary Fund expects growth to 
average 14% a year within the next five years. Mongolia’s transition 
from a communist country to a stable democracy is unique among 
Asian countries that were not part of the former Soviet Union. Prior 
to 1989, education and research in engineering and the sciences 
were developing strategically but lagging behind in high-level 
basic research and advances in technology. The Mongolian market 
economy and democratic political change have revealed op-
portunities for understanding and experiencing state-of-the-art 
technology and innovation that play major roles in advancement 
of development. Not only biomedicine but also stem cell research 
are new concepts in Mongolia and, in the absence of policies and 
institutions and research related to stem cells research, we have 
had to start our work from the ground up. Recent private and gov-
ernment cooperation in cord blood banking are, however, helping 
in the establishment of stem cell research in Mongolia. Cord blood 
is the most accessible source of stem cells and can be collected at 
the two main hospital-birth centers in the capital city, Ulaanbaatar, 
which has one and a half million residents, almost half of the entire 
population of Mongolia. At present, we are working on standard-
izing the preparation of stem cells from cord blood and on the 
storage and monitoring of such cells on a small to medium scale 
for stem cell banking, all of which are essential for future research. 
We plan to focus on the implications of allogeneic and autologous 
transplantation of stem cells from cord blood or of cord blood, 
itself, in a clinical setting. Our research will require a laboratory that 
meets international standards for stem cell research based on our 
cord blood banking units. It is a potential model, in Mongolia, for 
further stem cell research and application in larger facilities that 
will be established when there is more national and international 
involvement. Our goal, within the laboratory setting, is not only to 
establish private cord-blood banking but also to set up a research 
base, where we can monitor stem cells with respect to proliferative 
capacity and pluripotency. In a broader context, we shall continue 
to educate the Mongolian public and private sectors, as well as 
governing bodies, about the importance of stem cells for research, 
industry, the economy and public health. Current collaboration 
between the private sector and government agencies is moving 
us in the right direction. Our efforts will be greatly enhanced by 
contacts and collaborations with stem cell biologists in the inter-
national community, which will bridge the great distance between 
Mongolia and researchers in the advanced stem-cell laboratories 
and centers in the rest of the world.

Poster Board Number: F-3356

ANTIGRAVITY-MUSCLE ATROPHY IN 
MICROGRAVITY AND MUSCLE REGENERATION BY 
STEM CELLS
Yeo, Seong-il1, Lee, Yongjun1, Kim, Hojin1, Kim, Sun-Mi1, Hwang, 
Jung Wook1, Kang, Isaac2, Choi, Yong-Soo1
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Prolonged exposure to microgravity causes muscular atrophy due 
to unloading. Significantly, severe atrophy occurs in the soleus mus-
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cle, which is essential in maintaining balance and posture. There-
fore, we transplanted human umbilical cord-derived mesenchymal 
stem cells (UC-MSCs) into rats set up using the hindlimb suspension 
(HS) rodent model and then observed its efficacy. UC-MSCs (1.0 x 
10^6 cells) labeled with fluorescent nanoparticle were transplanted 
into 3 weeks HS white Sprague Dawley (SD) rats to observe if any 
reduction in atrophy occurs. 16S rRNA RT-PCR was carried out on 
various organs to detect whether the transplanted cells move to 
parts other than the soleus muscle. Morphological analysis and 
lactate assay were performed to measure the muscle recovery. As 
a result, transplanted stem cells were only detectable in the soleus 
muscle. Also, reduction in lactate and recovery of muscle fibers 
(similar to normal) were observed in stem cell injected rats com-
pared to the control. Immunofluorescent analys shows that it takes 
1 week for the stem cells to spread over the muscle. These results 
demonstrated that the transplanted UC-MSCs significantly repaired 
muscle atrophy in simulated microgravity. Therefore, our results 
show that intramuscular transplantation of UC-MSCs can be used in 
the treatment of muscle atrophic diseases. Also, we believe further 
applications in the effective treatment of astronauts who undergo-
ing space missions or athletes who were injured in sports fields.

Poster Board Number: F-3357

PERIODONTAL TISSUE ENGINEERING WITH 
COMBINATION OF ADIPOSE TISSUE-DERIVED 
STEM CELLS AND PLATELET RICH PLASMA
Tobita, Morikuni1, Uysal, Cagri A.2, Hyakusoku, Hiko3, Mizuno, 
Hiroshi1

1Department of Plastic and Reconstructive Surgery, Juntendo university, Tokyo, 
Japan, 2Department of Plastic and Reconstructive Surgery, Baskent University, 
Ankara, Turkey, 3Department of Plastic and Reconstructive Surgery, Nippon 
Medical School, Tokyo, Japan

Objectives: Periodontitis results in the loss of connective tissue 
and bone support and is a major cause of tooth loss in adults. The 
ultimate goal of periodontal therapy is to regenerate the periodon-
tal tissues that are lost as a result of periodontitis. The purpose of 
this study is to examine the efficacy of the combination of adipose 
tissue-derived stem cells (ASCs) and Platelet-Rich Plasma (PRP) 
in a canine periodontal tissue defect model. Methods: ASCs were 
prepared from inguinal fat pads of beagle dogs (six month, weight 
7-10 kg), and cultured in control medium (DMEM+10%FBS). The 
penetrated furcation defects were created in the mandibular 
premolars, 1.5 x 107 cells/ml ASCs with PRP, which prepared from 
autologous blood, were implanted into the experimental group 
(n=10). While no treatment and PRP independent were performed 
as the controls (n=20). After one and two months implantation, 
histologic examination and immunohistochemical staining for 
osteocalcin were performed. The new-formed bone area and 
new-formed cementum length were measured on the section of 
hematoxylin and eosin staining. Statistical analysis was performed 
by student t-test using the Microsoft Excel software. Results: After 
one-month implantation, although the statistics difference of new-
formed bone was not seen between all of groups, osteocalcin posi-
tive cells onto dental root in the defect area was evident in ASCs 
with PRP group. Two months after implantation, cementum and 
periodontal ligament like structure were clearly observed in defect 
area of ASCs with PRP group, and these structures were connected 
with new-formed bone. Only ASCs and PRP group, statistics differ-
ences of new-formed bone and cementum were seen between one 
and two month implantation. Conclusions: These findings suggest 
that ASCs with PRP could contribute to periodontal tissue regen-
eration in the canine model. The combination of ASCs and PRP 

may be a useful in future clinical cell-based therapy for periodontal 
tissue engineering.
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