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Elucidation of the molecular basis for the diversity of structural and physical
properties of silk

Sezutsu, Hideki
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We found that the two saturniid moths (Saturnia japonica and Samia ricini)
lack the major silk genes, fibroin I-chain and fibrohexamerin, present in the domesticated silkworm,
Bombyx mori. We also found that there are a number of silk-related genes are differentially or
commonly expressed in S. ricini compared to B. mori. Since the silk of S. japonica has an extremely
high regularity of repetitive sequences in the amino acid sequence of the fibroin H-chain among
saturniid moths, we used this silk as a model silk and established an X-ray scattering analysis
method to derive a correlation between the elongation at break, which is a part of mechanical
response behavior, and the amino acid sequence In the feature sequence. This is the first method to
predict the mechanical response behavior of silk from primary structural information.
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