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The Ryukyu spiny rats (genus 7Tokudaia) are classified into three species, and each indigenous to only one
island in Nansei Shoto archiperago. 7. osimensis and 7. tokunoshimensis, have an XO/XO sex chromosome
constitution lacking of the Y chromosome. In contrast, 7. muenninki, closely related to XO/XO species, has an
XX/XY. It is thought that an ancestral species of 7Tokudaia has been an XX/XY, and a Y-loss event has
occurred in the common ancestor of the two XO/XO species after 7. muenninki has diverged. Our previous
study shows that the genes originally linked to Y chromosome, proto—Y-linked genes, are divided into the two
groups; the ones survive in genome of XO/XO species as a result of translocation to the X chromosome, and
the others lost with disappearance of the Y chromosome. In this research, to reveal the further evolutional
process of the proto—Y-linked genes, we performed a comprehensive screening of the proto—Y-linked genes by
comparative analysis using three species. We newly found seven proto—Y-linked genes, and all genes existed in
the genomes of the both sexes of XO/XO species. Furthermore, the two genes were mapped the distal end of
the long arm of the X chromosome by FISH. This result suggested that a large part of euchromatic region of
the Y chromosome was translocated to the X chromosome, and the Y chromosome subsequently
disappeared completely.

The most of Y-linked genes of 7. muenninki became to be multi-copied, and more than 70 copies
of mammalian sex-determining gene, SRY, were detected in the Y chromosome. At least three SRY sequences
contained a complete open reading frame (ORF). A species-specific substitution from alanine to serine was found
in all copies at the DNA-binding surface within the HMG-box, suggesting that the SRY of T. muenninki was
weakened in the function. These results were published in the international journal, Chromosome Research.




