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iPS cells – induced pluripotent cells 

2006 Aug –  the initial discovery by Shinya Yamanaka using mouse system; 
2007 Nov – Yamanaka and Thomson independently demonstrated the approach in man; 

2012 Oct – Shinya Yamanaka and John Gurdon share Nobel Prize for Medicine or Physiology 
2012/13 – Japanese government is investing about USD 320 million into his research 





Day 0 

Reprogramming of human foreskin fibroblasts with mRNA 



Day 0 Day 8 

Reprogramming of human foreskin fibroblasts with mRNA 



Day 0 Day 10 

Reprogramming of human foreskin fibroblasts with mRNA 



Day 0 Day 12 

Reprogramming of human foreskin fibroblasts with mRNA 



Day 0 Day 14 

Reprogramming of human foreskin fibroblasts with mRNA 



Day 14 Day 16 

Day 18 hES cell colony 



Day 0 Day 18 

Reprogramming of human foreskin fibroblasts with mRNA 



Day 0 Day 21 (passage 1) 

Reprogramming of human foreskin fibroblasts with mRNA 



Negative side: accumulation of somatic mutation over lifespan 

How we can be sure that our clinical grade iPS cells do not harbor dangerous mutations?  
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Exome sequencing 



iKCL004 vs iKCL011 

DNA Methylation 



Bellin et al., Nat Rev Mol Cell Biol 2012;13:713-26. 













They differentiated iPSC into primordial germ cell-like cells (PGCLC), and then transplanted 
the passage 1 of PGCLC from the three lines into the seminiferous tubules of W/Wv mice 
and evaluated the recipients after 10 weeks. 
 
No testes with cells from the 178B-5 or 492B-4 lines showed spermatogenesis, and two with 
the 178B-5 cells resulted in teratomas. Remarkably, 3 out of 18 testes with the cells from the 
20D17 line exhibited proper spermatogenesis, and they observed no teratomas in the 
recipients of this line. 
 
With ICSI followed by embryo transfer, the resultant sperm contributed to fertile offspring. 
Notably, some of the offspring died prematurely, apparently due to tumors around the neck 
region. 
 
These findings demonstrate that, although iPSCs exhibit different induction properties 
depending on the lines, they can nonetheless form PGCLCs with proper function. 

The offspring derived from spermatozoa from iPSCs. 











iPSCs were derived from patients with azoosperimia factor (AZF)-intact and AZF-deleted Y. 
When transplanted, undifferentiated male iPSCs specifically differentiate to PGC-like and 
gonocyte-like germ cells inside the mouse spermatogonial tubule environment, presumably in 
the Sertoli cell niche. 
 
However, outside the tubule, all patient-derived iPSCs and hESCs remain undifferentiated as 
primitive tumors.  
 
AZF-deleted iPSCs appear to have a lower potential to make germ cells in vivo as compared to 
AZF-intact iPSCs and appear to be restricted to forming PGCLCs. 



Let’s imagine that everything work and we found a way how to make gametes in the dish   

What is the next? 



How about quality control? 





MANUFACTURING hSC FOR HEART REPAIR:  
More legal than technical hurdle? 
MANUFACTURING hPSC FOR CELL THERAPY:  
More legal than technical hurdle? 

2009 Application to FDA for clinical trial (Geron)   



Blastomere extraction 
from the human generated from 

iPSC-derived gametes 

Cryopreservation of biopsied embryo 
while single cell analyses were performed 



Blastomere extraction 
from the human generated from 

iPSC-derived gametes 

Cryopreservation of biopsied embryo 
while single cell analyses were performed 

The question is: which one? 
- Molecular cytogenetics 

- Transcriptome 
- DNA Methylome 



We have to build first database of normal embryo 
transcriptome, miRNAome and DNA methylome 

 
Only then we will be able to compare the data from blastomeres 

of the embryos generated from iPSC-derived gametes  



What are chances that iPSC-derived gametes will become a routine ART? 
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