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Experimental evolutionary genomics study for genetic mechanisms of rapid
adaptive evolution
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In the traditional view, organismal evolution occurs by a newly emerged
mutant gene taking over the preexisting gene by natural selection. In this case, we hardly explain
rapid adaptive evolutions, as considerable time expected. In this research project, using a fruit
fly species, Drosophila albomicans, which migrated from tropical Southeast Asia to Japan during the
1980s, we investigated the evolutionary mechanism of the rapid cold adaptation. We used an
artificial selection of cold tolerance in experimental populations to examine the genome-wide gene
frequency changes by the artificial selection and compare them with those observed in the natural
population in Japan. In conclusion, we could explain the evolutionary changes of gene frequencies
observed in both experimental and natural populations by the "soft selective sweep from standing
genetic variation™ model. Furthermore, we identified a genomic region as the target of natural
selection.
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