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Spiders, spidermites, and several groups of insects produce fibrous materials known as silk from diverse types of glands.
Filament formation is based on the interaction of repetitive motifs that make up major part of the heavy chain fibroin
(H-fibroin, 200 to 500 kDa). The nature and higher-order assembly of the motifs determine physical properties of the silk
fiber. H-fibroin is linked non-covalently to the glycoprotein P25 (25-32 kDa) and by a disulfide bridge to light chain fibroin
(L-fibroin, cca 25 kDa). The H-fibroin/L-fibroin/P25 agglomerate is processed from gel to filament in most Lepidoptera;
merely Saturniidae secrete silk filaments based on H-fibroin dimers. At least 6 types of sericins were found in the examined
species. Their multiplicity is generated by alternative transcript splicing and probably also by differential protein
glycosylation. The silk further includes seroins, fibroinase, proteinase inhibitors, antibacterial peptide hemolin, and a few
other proteins that are largely produced in the middle silk gland section prior to cocoon spinning and are believed to be
responsible for the cocoon resistance to the predators, moulds, and microbes. Spinning a catching net (spiders, larvae of
some caddisflies), a commune domicile (webspinners), larval hide (larvae of water midges, caddisflies, and moths), and the
cocoon for pupa protection (Neuroptera, Trichoptera, Lepidoptera, Hymenoptera) are common silk deployments. These silk
constructions provide protection against biological agents, mechanical damage, UV radiation, temperature extremes, and
humidity fluctuations. The functions obviously depend on the mechanical, insulatory, hygroscopic, thermoelectric, and
other properties of the silk fibers and webs. The role of silk in thermoregulation is accentuated by the results of
thermoelectric measurements on the hornet silk that behaves as a semiconductor, being charged by illumination, warming,
and external electric potential and discharged to provide heat and alter humidity.
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