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Establishment of germline-specific epigenome in mouse spermatogenesis
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Due to bursts in the expression of thousands of germline-specific genes, the

testis has the most diverse and complex transcriptome of all organs. Much of this unique gene
expression takes place when mitotic germ cells differentiate to enter into meiotic prophase. Here,
analyzing the male germline of mice, we demonstrate that the genome-wide reorganization of super
enhancers (SEs) drives bursts of germline gene expression after the mitosis-to-meiosis transition.
At the mitosis-to-meiosis transition, mitotic SEs resolve while meiotic SEs are established. Meiotic
SEs are associated with the activation of key germline genes, thereby defining the cellular
identity of germ cells. This SE switching is regulated by the establishment of meiotic SEs via A-MYB
(MYBL1), a key transcription factor for germline genes. Prior to entry into meiosis, meiotic SEs
are preprogrammed in mitotic spermatogonia, serving to ensure the unidirectional differentiation of
spermatogenesis.
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