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【Purpose and Background of the Research】 
The germ cell lineage ensures the creation of new 
individuals, perpetuating/diversifying the genetic 
and epigenetic information across generations.  
Using mouse embryonic stem cells 
(mESCs)/induced pluripotent stem cells (miPSCs)], 
we have succeeded in reconstituting the 
development of germ cells in culture both in males 
and females: mESCs/miPSCs are induced into 
primordial germ cell-like cells (mPGCLCs), which 
contribute to spermatogenesis and oogenesis and to 
fertile offspring.  We have also shown that human 
iPSCs (hiPSCs) with a primed pluripotency can 
differentiate into incipient mesoderm-like cells 
(iMeLCs) that robustly generate human PGCLCs 
(hPGCLCs).  By combining the research using 
mice, cynomolgus monkeys, and humans, this 
project aims to further develop the in vitro 
reconstitution of human germ cell development. 
 

【Research Methods】 
We will perform four lines of highly related 
research sub-projects: 1) Establishment of a 
strategy for differentiating mPGCLCs into 
pro-spermatogonia or primary oocytes under 
defined conditions, 2) Induction of epigenetic 
reprogramming and sexually dimorphic 
differentiation of cynomolgus monkey PGCLCs, 3) 
Induction of epigenetic reprogramming and 
sexually dimorphic differentiation of hPGCLCs, 4) 
Induction of gonadal somatic cells from hPSCs.  

The combined achievements from these four lines of 

sub-projects will provide a strong foundation for 
human germ cell research (Figure 1). 
 

【Expected Research Achievements and 
Scientific Significance】 

The project is expected to generate robust 
foundations not only for extending our 
understanding of human germ cell development, 
but also for creating novel layers in human 
genetics and epigenetics; as such, its impact on the 
relevant fields is considered very high. 
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