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Biogenesis of extracellular nano structures
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Insect cuticles are multifunctional by building nano-level structures that
enable structural coloration and superhydrophobicity. To elucidate the mechanism of nano-pattern
formation in the cuticle extracellular matrix, we investigated the mechanism of nano-pore formation
in the olfactory organ of the fruit fly. We analyzed the olfactory organ on the second day of
pupariation using three-dimensional electron microscopy (FIB-SEM). We discovered a network of
endoplasmic reticulum (ER) significantly developed compared to non-sensory cells. In mutants of the
gore-tex gene, disturbances in ER resulted in incomplete nano-pore formation. It is believed that
the Gore-tex molecule localizes to intracellular membrane organelles and acts on the vesicles to
control cuticle nano-patterns.
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