2018 2019

Uncovering the transcriptional networks governing oogenesis
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In the mammalian germ line, oocytes acquire a unique cell state with a
characteristically large cytoplasm, yet the molecular mechanism triggering the acquisition is
unknown. Here we defined a key transcriptional network that orchestrates the formation of oocytes in

mice. Transcriptome analysis of the entire cycle of the germline revealed a huge transcriptional
transition named maternal genome activation (MGA), where germ cells acquire the oocytic
transcriptome. We identified eight transcription factors that were each essential for MGA.
Strikingly, upon expression of these factors, pluripotent stem cells formed oocyte-like cells with a
potency for fertilization by sperm. These directly induced oocyte-like cells were formed without
passing through PGC specification, epigenetic reprogramming, or meiosis. This study illustrates the
distinct molecular switch initiating oocyte formation, which is an essential process for the
preparation of the totipotent state during germline development.
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