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A large parts of mammalian genomes are occupied by retrotransposons. Due to its mutagenic activity,
retrotransposons are transcriptionally regulated in germ cells, a sole type of cells conveying genomic
information to the next generation. Whereas it has been reported that retrotransposons are epigenetically
regulated by DNA methylation, histone modification, and piRNAs, it remains obscure how these epigenetic
regulatory systems are involved and how their roles change during the development of germ cells. In this
research, we have analyzed transcriptomes and epigenomes in spermatogonia and spermatocytes of Pld6 KO
mutants (lacking piRNAs), Dnmt3l KO mutants (deficient in DNA methylation), and Setdbl KO mutants
(deficient in H3K9 trimethylation). The results revealed the dynamic changes in the strategy to regulate
retrotransposons. In the earlier stages of spermatogenesis, the piRNA system is the major mechanism. At
the spermatogonial (stem cell) stage, DNA methylation becomes to play an important role so that the
importance is comparable between the two systems. When germ cells enter meiosis, DNA methylation
becomes to be the major mechanism. This big change in retreotransposon regulatory strategy is largely due
to that DNA methylation becomes indispensable for transcriptional silencing. Moreover, we revealed that the
loss of DNA methylation results in decrease in H3K9 trimethylation, suggesting that the maintenance of this
repressive histone mark depends on the existence of DNA methylation. On the other hand, reduction of H3K9
trimethylation by the Setdbl KO mutation did not reduce DNA methylation, suggesting the DNA
methylation-centered mechanism for the establishing and maintenance of the repressive chromatin in germ
cells. This is contrasted to the situation in somatic cells where H3K9 trimethylation is the central mechanism.




