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Omics approaches towards the elucidation of the molecular network regulating the
developmental capacity of the mammalian oocyte
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By apEIying genome editing and small-scale omics apﬁroaches, we have
revealed the molecular network regulating histone modifications and DNA methylation in mouse
oocytes, which are essential for mammalian development. We discovered that several histone
modifications impact the efficiency and distribution of DNA methylation and identified the proteins
and their domains that mediate the epigenetic crosstalk. Further, we found that, while DNA
methylation established in oocytes regulates the expression of the maternally imprinted genes almost
exclusively in embryos, histone modifications and their responsive factors have a wider effect and
regulate various cellular function including chromosome segregation. Finally, we developed a
machine-learning-based model that predicts the heritability of DNA methylation to the next
generation based on DNA sequence. The findings provide a basis for the study of infertility, various
diseases, and improvement of assisted reproductive technologies.
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