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Establishment of novel in vitro systems to produce mammalian oocytes
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In this study, we successfully established an in vitro system that produces
mature oocytes from mouse primordial germ cells (PGC), for the first time.
The main challenge which we had to overcome was abnormal follicle formation in vitro. To understand
the cause of abnormal follicle formation, RNA-seq analysis was conducted in the explants. We found
that the estrogen pathway was excessively activated in the cultured ovaries. Therefore, an
antagonist of estrogen receptor was added to the medium. This resulted in secondary follicle
formation in the cultured ovary. The isolated secondary follicles were cultured in the medium
supplemented with macromolecular compounds. Addition of macromolecular compounds to the medium
increased the number of matured oocytes. These mature oocytes were able to develop to offspring
after fertilization and embryo transfer. In the future, this in vitro system will be useful tools
which assist in understanding oogenesis and producing a lot of mammalian oocytes.
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