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Recent advances in genomics have led to identifying loci associated with
morphological polymorphism within species in several insects. In the present study, using the color
pattern diversification of the harlequin ladybugs, we aimed to elucidate the molecular basis of
phenotypic diversification associated with chromosomal inversions. We took advantage of the fact
that only a single gene is affected by the chromosomal inversions that have resulted in more than
200 color pattern polymorphisms in the harlequin ladybugs. Specifically, we established three
experimental systems: (1) analysis of epigenomic information crucial for transcriptional regulation
of pannier, (2) functional analysis of transcriptional regulatory sequences by genome editing, and
(3) analysis of gene regulatory networks centered on the pannier to elucidate the molecular basis of

color pattern diversification.
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