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Dissecting molecular mechanisms of gonadal sexual plasticity by combining
experimental fish models with single-cell analysis
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To understand the molecular and cellular mechanisms of gonadal sexual
plasticity, we investigated the germ line stem cells (GSCs) and undifferentiated somatic cells
(SSCs) in the gonad of a sex-changing fish. These GSCs and SSCs have been suggested to be the origin

of testicular tissue during sex change from female to male. In this study, we performed single-cell
RNA-seq analysis of GSCs and SSCs. As a result, we revealed the heterogeneity of GSCs and SSCs,
respectively, and clarified the change in their gene expression patterns during gonadal sex change.
More interestingly, we also found that SSCs switch the pattern of differentiation between ovarian
somatic cells and testicular somatic cells. On the other hand, using gonochoristic fish, the
involvement of oct4 gene in the maintenance of GSCs was demonstrated. Moreover, the result of in
vitro culture experiment suggests the differences in sexual plasticity of gonadal somatic cells
among fish species.
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