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Production of novel structural proteins based on the genetic code expansion of
silkworms
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Silk fibroin produced by the domesticated silkworm (B. mori) has excellent
strength and biocompatibility and is used as a medical material such as surgical sutures. We
attempted to apply the versatile genetic code expansion method using the archaeal pyrrolysyl-tRNA
synthetase (PyIRS)/tRNAPyl pair to the silkworm. Two types of transgenic silkworm lines respectively

expressing M. mazei PyIRS and tRNAPyl were generated and crossed with each other to produce a
hybrid line. When synthetic amino acids (lysine derivatives) were orally administered to fifth
instar larvae of the hybrids, silk fibroin incorporated with the synthetic amino acids was produced.

These results indicate that genetic code expansion using the PyIRS/tRNAPyl pair is applicable to
silkworms.
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Genetic code expansion of silkworm to incorporate transcyclooctene-lysine in silk fibroin via a pyrrolysyl-tRNA
synthetase/tRNA pair

The 7th Asia-Pacific Congress of Sericulture and Insect Biotechnology

2023

(Kojima Katsura)

(40370655) (82111)




