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This project aimed to elucidate the mechanisms of germline specification from pluripotent stem cells
(PSCs), using rats and rabbits as model organisms to bridge the gap between mice and humans. By
leveraging recently developed PGCLC (primordial germ cell-like cell) induction systems in these
species (Kobayashi et al., Cell Reports (2021), Oikawa et al., Science (2022)), we first investigated
key transcriptional factor(s) involved in germ cell fate determination. Secondary, we developed
culture systems capturing “formative” pluripotency in pre—gastrulating embryos of these species.
Thirdly, we tried to establish a platform to functionally evaluate PGCLCs, especially in rabbits.
Finally, we also explored the applicability of these findings to human PSCs

Project 1: Identification of Transcription Factors Important for Germline Specification

We screened for transcription factors capable of inducing PGCLCs independently of BMP signaling. In
both rats and rabbits, we identified some factors and combinations. In rats, we discovered novel
factors beyond those known in mice. The induced PGCLCs closely resembled BMP-induced PGCLCs in gene
expression and successfully contributed to sperm formation and offspring generation, demonstrating

their functionality (Manuscript is in revision).

Project 2: Understanding and Maintenance of the Formative Pluripotent State

We established stable culture conditions to maintain the formative—type pluripotent state in rats and
rabbits. These cultures reproduced the pre—gastrulation state in vitro, and allowed efficient PGCLC
induction with full germline competence, including the ability to generate offspring (Iwatsuki et

al., Cell Rep Methods (2023)).

Project 3: Establishment of a System to Evaluate Rabbit PGCLCs
We optimized gene—editing conditions in rabbit embryos and generated gene—edited rabbits lacking
germ cells. These models, along with validated transplantation techniques, now enable functional

evaluation of rabbit PGCLCs.

Project 4: Application of Findings Discovered in Model Animals to Human PSCs
We established a human ESC line carrying a NANOS3-T2A-tdTomato reporter for PGC—specific expression.
The line showed proper differentiation into PGCLCs. Applying insights from rats and rabbits revealed

that certain cytokines may play conserved roles in PGCLC induction across species, including humans.



