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Most eutherian mammals have the Y chromosome born for their common ancestor, although two of three
JTokudaia species lack the Y chromosome. 7okudaia muenninki is the only species keeping the Y chromosome
in genus Jokudaia and has the neo—sex chromosomes generated by sex—autosome fusions. In this research,
we investigated the evolutionary trait of the ancestral Y and neo-Y chromosomes to reveal the Y-keeping
process.

We identified the three functional gene sequences (OOX3Y UTY and 7SPY ) and the three pseudogene
sequences (SKRY, EIF2S3Y. and USP9Y ) in about 300 kb of the ancestral Y euchromatic region by BAC
sequencing. To identify a novel sex—determining gene, we confirmed whether a male-specific variation
in nucleotide sequences and copy number was seen in three sex—differentiation related genes on the
neo—sex chromosomes, CBX2 SOX8 and SOX9. In all three genes, no difference was found in the genomic
copy number between the sexes by gRT-PCR. PCR and sequencing detected 38 male-specific SNPs in eight
genes including SOX8 from the centromeric region, suggesting that recombination suppression was
initiated between the neo—X and neo-Y. We found three substitutions in 1395 bp coding sites and ten
substitutions in 3313 bp noncoding sites between neo—X and neo-Y of SOX8by BAC sequencing. In contrast,
no male—specific SNP was observed in 13 genes including CBX2 and SOX9 frommiddle and telomeric regions.
To evaluate whether the neo-sex chromosomes function as pseudoautosomal region (PAR), the variation
in GC content, which positively correlates with recombination activity, was detected using 116 genes
from the centromeric, middle, and telomeric regions of neo—sex chromosomes. As compared with the
autosomal homologous regions in mouse and rat, the telomeric region had the sequence evolution toward
GG-richness, indicating that this region acquired high level of recombination activity. Our results
suggested that novel sex—-determining region and putative PAR were formed in the centromeric and telomeric
region of neo-Y, respectively.




