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Morphogenetic mechanisms of the waterproof breathable nanopore structure on
insect olfactory sensilla
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In this research, I analyzed the morphogenetic and molecular mechanism of
autonomous formation of the waterproof breathable exoskeleton (cuticle) of insect olfactory
sensilla, which plays essential roles in preventing leakage of liquid by surface tension and
promoting odorant inhalation. | aimed to obtain knowledge on the physical properties and dynamics of

molecules that lead to development of new functional biomimetic nanomaterial. Detailed electron
microscopic observations of the morphogenetic processes of cuticle suggest that the cellular
protrusive structures with high electron density formed on the cell surface interact with the
cuticle immediately after its secretion, and form fine-scale pores (nanopores). Furthermore, my
genetic screening identified a novel membrane protein gene which seemed to play major roles in the
formation of nanopores, particularly in the process of the protrusion formation.
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