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We established the molecular basis of web formation behavior in spiders by conducting a multi—omics analysis of
the genome, transcriptome, and proteome analyses. We catalogued the entire repertoire of spider silk genes that
make up the circular webs and clarified their molecular evolutionary phylogeny (Kono et al, 2020, Scientific
Reports). We have also expanded our target species beyond Japan, sequencing the genomes of four related species
of golden silk orb—weavers and Darwin's bark spider, which produces the strongest threads in the world, and have
identified factors that support thread strength (Kono et a/, 2021, Open Biology, Kono et al, Mitochondrial DNA
Part B Kono et al, 2021, PNAS). Furthermore, to compare the amino acid composition of spider silk genes with
other species, we organized the silk gene repertoires of three species of bagworm and discovered the amino acid
motifs that make spider silk spider silk (Kono et al, 2021, Zoological Letters). In summary, we identified a novel
substance, SpiCE, as a factor supporting the strength of spider silk and succeeded in dramatically improving its
mechanical properties by mixing it into artificial spider silk (Kono et a/, 2021, PNAS).




