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Epigenetic regulatory network for retrotransposon silencing during germ cell
development
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Regulation of the tran3ﬁosable activity of millions of copies of
retrotransposons is important for maintaining the genomic integrity. We have revealed that DNA
methylation is an important epigenetic modification to transcriptionally silence the
retrotransposons and that piRNAs play an important role in post-transcriptional silencing of
retrotransposons. Interestingly, in the early stage of germ cell development (prospermatogonia),
piRNAs play a dominant role, whereas DNA methylation becomes more important in the later stage
(spermatocytes). We investigated retrotransposon expression by strand-specific mRNA-seq of
prospermatogonia, spermatogonia, and spermatocytes of wild-type, Dnmt3L, and Pld6 mutant mice. The
results showed that the shift from the piRNA-centered to DNA methylation-centered regulatory systems
occurs gradually during development. Moreover, ChlP-seq analysis of spermatogonia revealed that
H3K9me3 modification at retrotransposons depends on DNA methylation.
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