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Human Embryonic Stem Cells (hESCs)
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Potential applications of hESCs
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Potential applications of hESCs
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Protocols for directed differentiation of hESCs
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Hypothesis:
Wherever there is Blood, there should be Mesenchymal Cells!



Simultaneous generation of CD34+ and CD73+ cells 
from hESCs co-cultured with OP9 murine bone marrow stromal cells

Day 8 of co-culture

Mouse OP9 cells hESCs



Kinetics of generation of 
CD34+ and CD73+ Cells 

in the first 2 weeks of co-culture



Day 8 of co-culture

Generation of a pure population of CD73+ mesenchymal cells
from hESCs co-cultured with OP9 cells



Generation of GFP+/MSCs from GFP+/hESCs co-cultured with OP9 



Adipogenic potential of ESC-derived CD73+ MSCs

Day 7+AS

Day 5+AS

Day 11+AS

Control-AS

Adipogenic Supplement =Isobutylxanthine+Insulin



Osteogenic potential of ESC-derived CD73+ MSCs

Control-OS

Osteogenic supplement=Beta Glycerol+Ascorbic acid

Day 14+OS



Chondrogenic supplement=TGF Beta

Chondrogenic potential of ESC-derived CD73+ MSCs

Day 17+CSControl-CS



After 40 days of co-culturing 
hESCs with OP9 cells



Are hESC-derived MSCs capable of supporting generation of 
CD34+ & CD73+ cells from hESCs?

GFP+/hESCs co-cultured 
with hESC-derived MSCs

hESC-derived MSCs GFP+hESC



Hematopoietic colonies derived from GFP+/hESCs 
co-cultured with hESC-derived CD73+/MSCs 

(not CD34+ selected)



Karyotypic analysis of hESC-derived MSCs



Potential Clinical Applications of 
Mesenchymal Stem Cells



?









Summary of Potential Clinical Applications of MSCs

Bone and cartilage repair
Enhancement of auto/allogeneic HSC transplantation
Correction of mesenchymal disorders
As vehicles for gene therapy
Repair of non-mesenchymal organs (CNS, CVS)
Treatment or prevention of GVHD
Tolerance induction to solid organs
Tolerance induction to other hESC-derived cells
Generation of HSCs from hESCs
To facilitate engraftment of hESC-derived HSCs
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