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The purpose of this research was to clarify how the intracel lular metabolic state of germcells is related
to the control of reproductive function. Transcription factors and epigenome-related factors could
critically impact the metabolic state during germ cell differentiation. In particular, epigenomic
regulation such as acetylation and methylation of histones is considered to be closely related to
metabol ic control because substrates of these modifications themselves are metabolites, and epigenomic
state widely affects for the gene expression of metabolic enzymes

Therefore, in this study, we focused on the relationship between epigenomic regulation and germ cel |
differentiation. Through screening conducted in our laboratory, a histone deacetylase HDAC3 and a
histone methyltransferase SETDB1 were identified as factors involved in the formation of primordial
germ cells. Knockdown of these genes significantly inhibited primordial germ cell formation from
pluripotent stem cells in culture

In addition, HDAC3 and SETDB1 suppressed the expression of somatic genes via deacetylation of histone
H3/H4 and trimethylation of histone H3K9, respectively, followed by the upregulation of germ
cell-related genes. Analysis of Hdac3 and Setdbl knockout mice further revealed that these factors
contribute to germ cell formation /n vive.

These results led to the proposal of novel mechanisms by which epigenomic regulation controls germ cel |
differentiation. Elucidating how metabolic control could affect germcell epigenome and differentiation
will be the future task




