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Isolation of causative gene in target genomic regions using genome editing in
ayu, Plecoglossus altivelis
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Ayu (or sweetfish), Plecoglossus altivelis, is widely distributed in East
Asia. Ayu belongs to the superorder Stomiati and the order Osmeriformes. Stomiati is
phylogenetically classified as sister group of Neoteleostei, the largest clade of bony fish
including medaka, tuna and cod. Thus, ayu holds an important position in the fish tree of life. In
Japan, female ayu are more economically important than males as food. Therefore, there is a need for
genetic sex identification of ayu in aquaculture. We identified sex-associated loci by a
genome-wide association study using wild populations. Expression analysis for the candidate gene of
Y-linked sex determining gene reveled that mRNA of candidate gene was expressed in supporting cells
surrounding germ cells in male undifferentiated gonad. Loss-of-function mutation for the candidate
gene induced male to female sex reversal. Taken together, these results indicate that the candidate
gene on the Y chromosome determines genetic sex.
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