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~ Physiological studies on gonadal sex change in the protogynous wrasse, Halichoeres trimaculatus:
_ Descripiion of sexual plasticity at the cellular level in the gonad
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It is well known that teleost fish exhibit a marked sexual plasticity, and differ from those of other
higher vertebrates. Individuals of some fish change sex from female to male (protogyny), others
changé from male to female (protandry), and a few can change sex both way and multiple times
(serial sex change). During sex change, regardless of direction, the gonads are dynamically
transformed from one sex to the other. However, the fate and origin of the cells that construct the
gonadal tissue have not been identified. In this thesis, I attempted to understand the mechanism of
gonadal restructuring at the cellular level by using one of the protogynous wrassé,\ Halichoeres
trimaculatus, as a model of sex change.

First, I revealed the histological change of gonad and hormonal shift during sex change (Chapter
II). Based on the endocrinological aspect of sex change, which is information obtained from chapter
II, T established the experimental system of induction of sex change by treatment with aromatase
inhibitor (AI) to analyze the physiological mechanism of sex change particularly (Chapter I1I). To
clarify the cellular properties organizing gonad, I focused on cellular behavior, especially cell
proliferation and apoptosis, during sex change (Chapter IV). Accordingly, I showed that oocytes
disappear by apoptosis, goniai germ cells in the ovary differentiate into sperm and some types of
ovarian somatic cells remain in the gonad during sex change. However, I could not specify the
somatic cell types remaining in the sex-changing gonad at this time. Then, to identify the cell types
remaining in the sex—changing gonad, it is essential to develop cell-specific biomarkers. Therefore, |
checked expression profile of sex-related genes and steroidogenic enzyme gene to develop
biomarkers (Chapter V-VIII). I showed that Fox]2 expresses in granulosa cells specifically in ovary,
Dmrt] can be used as biomarker for Sertoli cells. Also, I provided the possibility that fate and origin
of SPCs during sex change by using steroidogenic enzymes and ultrastructures as biomarkers
(Chapter VIII). Then, by these using biomarkers, I presented fate of proliferative ovarian somatic
cells and origin of testicular somatic cells in the sex-changing gonad (Chapter IX).

In conclusion, pre-differentiated germ cells, which are gonial germ cells, have bipoténtiality,
suggesting that allow the switching of gametogenesis during sex change. Additionally, functional
somatic cells of the ovary might be used as some testicular somatic cells during sex change. These
cellular properties are responsible for gonadal sex change in the three-spot wrasse. Thus, gonadal

sex change is artfully and highly controlled by germ and somatic cells at the cellular level in the

gonad.
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