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Evolutionary constraints of wing reduction in Lepidoptera: Molecular and
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Some species of insects in the order Lepidoptera have secondarily evolved to
reduce their wings during their course of evolution. However, the cellular and molecular mechanisms
of wing reduction during metamorphosis have remained poorly understood. Wing degeneration primarily
occurs in females. Although there are patterns such as winglessness, vestigial wings, and short

wings in the regression stages, we inferred that wing degeneration follows a biased developmental
process involving wing development similar to winged males until the pupal stage, followed by
programmed cell death leading to the regression of wing primordia. Additionally, this study
represents the first attempt in Lepidoptera to investigate gene expression patterns using molecular
developmental techniques. These findings are crucial for understanding the secondary wing
degeneration in insects and its evolutionary implications.
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