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Rabbit embryos develop as bilaminar discs at gas-
trulation as in humans and most other mammals, 
whereas rodents develop as egg cylinders.  Primordi-
al germ cells (PGCs), founder cells of sperm and egg, 
appear to originate during gastrulation according to 
many systematic studies on mammalian embryos.  In 
this project, we showed that rabbit PGC (rbPGC) 
specification occurs at the posterior epiblast at the on-
set of gastrulation. Using newly derived rabbit pluri-
potent stem cells, we showed robust and rapid induc-
tion of rbPGC-like cells in vitro with WNT and BMP 
morphogens, which reveals SOX17 as the critical reg-
ulator of rbPGC fate as in several non-rodent mam-
mals such as human and pig. Notably, single cell 
RNA-sequencing analysis revealed that the transcrip-
tome of rbPGC-like cells is highly similar to that of in 
vivo nascent rbPGCs. We posit that development as a 
bilaminar disc is a crucial determinant of the PGC 
regulators, regardless of the highly diverse develop-
ment of extraembryonic tissues, including the amni-
on. We propose that investigations on rabbits with 
short gestation, large litters, and where gastrulation 
precedes implantation can contribute significantly to 
advances in early mammalian development.
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The aim of our lab is to understand how the pluripotent cells decide the fate in early 
mammalian embryos and to apply their principle for future regenerative medicine. 
In particular, we use pluripotent stem cells and early embryos from various 
mammals, not only mice and humans. This approach enables us to investigate 
conserved mechanisms among the mammals and to develop novel technology by 
the use of species-specific features.
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2.   Pluripotent  stem  cells  corresponding  to  em-
bryonic disc exhibit common self-renewal re-
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Despite four decades of effort, robust propagation 
of pluripotent stem cells from livestock animals re-
mains challenging. The requirements for self-renewal 
are unclear and the relationship of cultured stem cells 

to pluripotent cells resident in the embryo uncertain. 
In this project, we applied culture condition devel-
oped for supporting robust sefl-renewal and expan-
sion of undifferentiated rabbit pluripotent stem cells 
to livestock’s. Also, we avoided feeder cells or serum 
factors to provide a defined culture microenviron-
ment. We show that the combination of Activin A, Fi-
broblast growth factor, and Wnt inhibitor XAV939 
(AFX), supported establishment and continuous ex-
pansion of pluripotent stem cell lines from porcine, 
ovine and bovine embryos. Germ layer differentiation 
was evident in teratomas and could be induced in vit-
ro. Global transcriptome analyses highlighted com-
monality across the three species, while comparison 
with porcine embryo stages showed proximity to bil-
aminar disc epiblast. Clonal genetic manipulation 
and gene targeting were exemplified in porcine stem 
cells. Finally, we demonstrated that genetically modi-
fied AFX stem cells which was introduced T2A-tdTo-
mato fluorescent reporter in NANOS3 locus gave rise 
to cloned porcine foetuses by nuclear transfer. In 
summary, for major livestock mammals pluripotent 
stem cells related to the formative embryonic disc are 
reliably established using a common and defined sig-
naling environment.
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