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In vitro growth of primordial germ cells derived from mouse fetal ovaries

In female mammals, only 1% or less of mature oocytes in ovaries that stock several or more thousands of
oocytes can be ovulated during the reproductive period. This process is called folliculogenesis, in which
each oocyte is stored in single follicle, grown from primordial to tertiary follicle stage, matured, and finally
ovulated. Prior to folliclulogenesis, oocytes are differentiated from primordial germ cells (PGCs) via
oogonia at the fetus stage. To utilize and supply oocytes for reproduction of livestock and endanger animals,
a protocol that can produce many matured oocytes in vitro is required and expected to be developed to grow
PGCs and/or immature oocytes. For this achievement the following process need to be developed: 1)
meiotic entry and formation of primordial follicles, 2) establishment of oocyte-specific genomic imprinting,
and 3) growth and maturation of the cytoplasm and karyoplasts of oocytes. Recently, we succeeded in in
vitro production of matured oocytes that can develop to fetuses and finally live offspring. In this reports, we
showed that the estrogen-signaling pathway is activated excessively in ovaries during organ culture, and
also found that an estrogen receptor antagonist improves the follicle assembly in vitro during the period
corresponding to that of oocyte cyst breakdown.

In this seminar, I will introduce the brief history of the in vitro culture system for follicles and ovaries, and
our developed culture systems for PGCs in embryonic ovaries.
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