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Formation mechanism of the "cut here line" across multiple segments in insect
cuticle

Kojima, Tetsuya
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During a molt or eclosion of arthropods, including insects, the old cuticle

is cleaved not randomly but at the “ cut here line” , a predefined line on the cuticle. In
Drosophila melanogaster, the third instar larval cuticle transforms into the puparium, which
encloses the pupa, and the operculum ridge (OR) serves as the "cleavage line" that is cleaved during
eclosion. Through the analysis of the structure of OR and the role of Notch signaling in its
formation, we found that Notch signaling plays a key role in the formation of OR by controlling the
formation of the specialized structure at the future OR region, maturation of the future OR region
to OR through activation of Glucose dehydrogenase, and regulation of the elongated shape of

OR-forming cells.
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