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Induced reprogramming of mouse cells



Generation of iPS cells



Treating human disease with iPS cells



The FA/BRCA2 pathway 

Kennedy & D'Andrea, Genes & Dev. 2005
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Generation of FA patient-specific iPS cells
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Generation of FA patient-specific iPS cells



 Self-renewal 
  > 20 passages 
  Karyotypic stability 
 Pluripotency 
  Expression of pluripotency-associated markers 
  In vitro differentiation 
  Teratoma formation 
 Molecular 
  DNA fingerprinting 
  Integration of reprogramming transgenes 
  Silencing of reprogramming transgenes 
  Reprogramming of gene expression profile 
  Reprogramming of DNA methylation profile 

Criteria for defining bona fide iPS cells
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Generation of FA patient-specific iPS cells
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Generation of FA patient-specific iPS cells
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Generation of FA patient-specific iPS cells
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Generation of FA patient-specific iPS cells



HDmed: 
StemSpan + 

hBMP-4 (10 ng/ml) 

hVEGF (10 ng/ml) 

hbFGF (10 ng/ml) 

hFL (10 ng/ml) 

hTPO (20 ng/ml) 

hSCF (25 ng/ml) 

d2: medium change 

Medium change 
FACS, CFC & LC 
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FA-specific iPS cells 
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Hematopoietic differentiation of FA iPS cells
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FA iPS-derived hematopoietic progenitor cells
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FA iPS-derived hematopoietic progenitor cells
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FA iPS-derived cells are disease free
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Disease-free hematopoietic progenitors 
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Generation of FA patient-specific iPS cells



FA pathway is critical for iPS cell proliferation
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FA pathway is critical for iPS cell proliferation
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Proof-of-concept for iPS-based cell therapy 



Derivation of human iPS cells
Retroviral integrations
Clinical-grade lines
Silencing of correcting transgenes

Control of cell proliferation
Selective killing
Understanding self-renewal

Specific differentiation protocols
Directed differentiation protocols
Clinical-grade protocols

Shortcomings of iPS cell therapy
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