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Analysis of chitin fiber assembling mechanism in beetle elytra toward
development and application of structural materials
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The upper wings of beetles, referred to as elytra, have a defensive function
to protect soft tissues from foreign enemies and also serve as a balancer during flight. As a
material having both lightweight and robustness, it is attracting much attention in industrial
fields such as aircraft and robotics. This study aims to elucidate the molecular mechanisms of
drastic structural changes involved in improving the mechanical properties of beetle elytra. We
classified cuticle proteins identified from the beetle elytra by their amino acid sequences and
analyzed the gene expression during the elytra formation process. We also analyzed the
chitin-binding ability of the cuticle proteins and prepared materials using the proteins.
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