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Understanding what genetic mechanisms generated species diversity is a fundamental issue in evolutionary biology. The
cichlids of three East African Great Lakes, Lake Tanganyika, Malawi, and Victoria experienced adaptive radiation, which
originated a lot of endemic species highly diverse in their ecology and morphology. Lake Victoria cichlids exhibit remarkable
morphological and ecological diversity, on the other hand, the degree of the genetic differentiation among species is very low
due to the short period time after the explosive speciation. It gives us a great opportunity to understand the genomic substrate
that facilitate speciation and adaptation. I focused on the genomic substrate that have facilitated the rapid speciation and
adaptation of Lake Victoria cichlids, particularly genes which contain divergent alleles derived from standing genetic
variation. First, I showed that each species underwent species-specific adaptation process according to its ecological
background by population genetic analyses of three species of Lake Victoria cichlids. Secondly, I identified 99 candidate
genes with highly divergent alleles derived from standing genetic variation by genome-wide comparative analyses. These
findings highlight the substantial contribution of standing genetic variation to the rapid adaptations of Lake Victoria cichlids.
Furthermore, to elucidate the evolutionary process at the incipient stage of speciation, I performed whole-genome analyses
for the subpopulations of Haplochromis chilotes, a Lake Victoria cichlid which represents geographical variation in several
phenotypic characteristics, including a closely related species, H. sp. ‘short head chilotes’. The results indicated that H. sp.
‘short head chilotes’ is a distinct species that diverged from H. chilotes at the timing of the adaptive radiation of Lake
Victoria cichlids. It was shown that H. chilotes had genetically distinct subpopulations, and candidate genes under positive
selection in each subpopulation might be responsible for their phenotypic diversity. Given that the degree of the genetic
differentiation among the subpopulations was comparable to that among species in Lake Victoria cichlids, these findings
highlight that Lake Victoria cichlids are under rapid speciation and adaptation.
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