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Abstract

Abstract: Most grouper species are functional protogynous hermaphrodites, but the genetic basis and the molecular mecha-

nisms underlying regulation of this unique reproductive strategy remain enigmatic. In this study, we reported a high-quality

chromosome-level genome assembly of the representative orange-spotted grouper (Epinephelus coioides). No duplication or

deletion of sex differentiation related genes was found in the genome, suggesting that sex development in this grouper may

be related to changes in regulatory sequences or environmental factors. Transcriptomic analyses showed that aromatase and

retinoic acid are probably critical to promote ovarian fate determination, and follicle-stimulating hormone triggers the female-

to-male sex change. Socially controlled sex-change studies revealed that the brain of sex-changing fish in response to social

environment may be mediated by activation of phototransduction cascade and the melatonin synthesis pathway. In summary,

our genomic and experimental results provide novel insights into the molecular mechanisms of sex differentiation and sex change

in the protogynous grouper.
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