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Exploring genomic signatures of Ryukyu-ayu to inform the survival of an
endangered fish species

Hirohiko, Takeshima
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To elucidate the genetic characteristics essential for the long-term

persistence of the endangered fish Ryukyu-ayu, we performed demographic inference using whole-genome

resequencing and comparative population genomics using low-coverage whole-genome resequencing for
the two subspecies of ayu including ayu and Ryukyu-ayu. Our analysis revealed that Ryukyu-ayu has
persisted with significantly smaller effective population sizes than ayu since the Last Glacial
Maximum. Despite a marked reduction in genome-wide genetic variation, Ryukyu-ayu retains a
relatively high number of nonsynonymous substitutions. In addition, we identified genomic regions
with elevated genetic diversity encompassing genes associated with host immune defense and mRNA
surveillance pathways—keg biological functions linked to organismal survival. These regions
exhibited signatures of balancing selection, suggesting maintenance of adaptive variation despite
prolonged small population size.
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