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Pluripotent stem cells (PSCs) maintain a relatively stable genome during the long-term culture, while their
epigenome, in particular genomic imprinting, has been shown to be unstable. In this project, we aim to develop a
novel and stable culture system for naive rat PSCs without cause of the loss of genomic imprinting (LOI). Firstly, we
tested the effect of Prdm14 gene and MEK signal, both play crucial roles in the LOI in mice. Unexpectedly, their
function is not fully conserved between mouse and rat, suggesting additional factors may involve in the LOI in rats.
On the other hand, LOI occurs during germline development. To understand the mechanism in rats, we developed a
novel in vitro system to induce primordial germ cells from rat PSCs (Oikawa et al., Science 2022, lwatsuki et al., in
revision). This system will allow us to identify the factors related to LOI. Furthermore, to determine which factors
are crucial for LOI in rat PSCs efficiently, we newly generated a reporter rat line that can visualize the status of
genomic imprinting. By using PSCs derived from this reporter rat, we plan to screen genes or small molecules which
can prevent the LOI.




