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Lineage analysis of sox9-expressing cells in medaka
(Oryzias latipes)
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During the sex differentiation of the gonad, it is known that somatic gonadal cells play
important roles. To know when, where and how the many important genes function during the
gonadal sex differentiation, it is important to identify the somatic gonadal cell lineages.
Nevertheless, the precise somatic cell lineages especially before the gonadal primordium
forms remain largely unknown. Using medaka (Oryzias latipes) as a model, I revealed that
somatic gonadal precursors come from the most posterior part of sdf-/a, which is known to be
important for the germ cell migration. At the early stage of embryo, most posterior part of
sdf-la expression domain constitutes the gonadal field, which can regulate the cells in this
field to form somatic gonadal cells. As the development proceeds, the cells in the gonadal
field are committed to the somatic gonadal cell lineage and are also established into two
populations, sox9b expressing cells and fiz-fI expressing cells before the gonadal primordium
forms. These two populations with PGCs move to form a single primordium on the dorsal to

the hindgut and then begin to differentiate.

Next, from the precise expression analysis using sox9b transgenic medaka, sox9b expressing
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cells are revealed to be the common precursors for both granulosa cells in XX gonads and
Sertoli cells in XY gonad. In contrast to the mammalian gonads, sox9b expression persists in
the cells surrounding early stage of germ cells in the female gonad. This expression pattern
implies that sox9b has additional roles in the female gonad.

Finally, I revealed that sox9bh expressing cells with early stage germ cells constitute
Drosophila germarium-like units in the germinal epithelium of medaka adult ovaries. In the
units, there are several types of germ cells including GSCs (Germline stem cells)-like slow
dividing cells. These results are the first evidence that the unique structural units exist in the
vertebrate ovary, as well as the implication for the presence of germline stem cells.
Furthermore, it also suggests that sox9b, medaka orthologue of sox9 has the additional

unknown roles in the ovary, in addition to the functions in the testis differentiation.
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Lineage analysis of sox9-expressing cells in medaka
(Oryzias latipes)
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