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ZE 5 Abstract:

Hybridization often occurs before speciation is completed. What would be the
consequence of hybridization? Hybridization may lead to the emergence of a panmictic
population, hybrid speciation, or extinction of one species. It is also possible that the
mixed genome is reorganized such that the hybrid population reverts to one parental
species with the other parental species genome being purged. Despite the presence of a
few examples of such purging after hybridization, it remains unanswered how rapidly
purging can occur in nature and what factors contribute to the purging. Here, we
investigated the genomic change over nine years of a hybrid population between two
stickleback species, freshwater Gasterosteus aculeatus and anadromous G. nipponicus,
whose hybridization was induced by the devastating 2011 Tohoku earthquake and
tsunamis. Genomic analysis of 2606 individuals showed that the second generation of
hybrids were observed in 2012, suggesting that interspecific hybridization occurred in
2011, the year of the tsunami. Over the nine years from 2012 to 2020, the G. nipponicus
genome was purged and the hybrid population reverted to G. aculeatus. Surprisingly, the
majority of purging occurred in the first few generations. Faster purging occurred in an
autosome with a newly identified quantitative trait locus for seaward migration. Both
ancestral and neo-sex chromosomes, which contribute to seaward migration, sexual
isolation, and hybrid incompatibility, also showed higher purging rates of G. nipponicus
alleles compared to autosomes. These results demonstrate that purging of heterospecific

genome can occur within a few generations and barrier loci contribute to this process.
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