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The dynamics of sex differentiation in wild Japanese eels (Anguilla japonica) has not yet been clarified.
Glass eels in cultivated condition mostly develop into males, although the mechanisms of this development
remain unclear. To understand the mechanisms of sex differentiation in cultivated eels, we first examined the
mode of gonadal sex differentiation. In cultivated eels, undifferentiated gonads developed into immature
ovaries, followed by transdifferentiation of the ovaries into testes in almost individuals. A small number of eels
underwent ovarian development including the development of oocytes and ovigerous lamellae. This suggests
that the mode of gonadal sex differentiation in cultivated eels belongs to juvenile hermaphroditism. Next, we
examined expression profiles of foxI2, which is a key player in ovarian differentiation, during gonadal
differentiation. In almost individuals, the decrease of the foxI2 expression preceded transdifferentiation of
gonads from immature ovary to testis. Estradiol-17p-treated eels developed into females, and showed the
increase of foxI2 expression. Furthermore, we examined the degree of gonadal sex differentiation in wild
juvenile eels. Developed and immature ovaries were observed in 30% and 58% of wild juvenile eels,
respectively, while none of the eels developed testis. This finding suggests that the mode of gonadal sex
differentiation in wild eels also belongs to juvenile hermaphroditism and that the frequency of female
development is higher than that in cultivated eels. Together, we can conclude that the suppression of foxI2
expression by environmental factors causes the deflection to males in cultivated eels. Thus, the development of
females in cultivated eels can be established by controlling the foxI2 expression levels.




