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Structure and Biological Function of Three Types of Spider Silk

JIANG Ping SHEN Li  YANG Kong RAN Dan WANG Jie GUO Cong
( College of Life Sciences , Sichuan University , Chengdu 610064, China)

Abstract: We tested the natural major ampullate silk of two orb-web spiders, Nephila clavate and
Argiope amoena , the sticky capture silk (adhesive silk of spiral) of 4. amoena and the cocoon silk
of A, amoene with Fourier Transform Infrared Spectroscopy (FTIR) . Major conformational sensitive
regions were assigned in the spectra. Spider silk showed secondary configuration : f-sheet, random
coil and/or o-helix. The comparison of the FTIR spectra of these four samples of spider silk demon-
strates that the proportions of these three types of conformation differ in different types of silk from
the same spider, contributing to the different properties and functions of silk produced by the same
species. In addition, observation of the draglines of A . amoena by Scanning Electronic Microscope
(SEM) revealed that the dragline consists of double filaments a few prm in diameter. Observation of
the sticky capture silk of 4. amoena by optical microscopy demonstrated that capture silk also con-
sists of two core threads covered by viscid wet droplets. An argument can be made that these confi-
gurations of spider silk are superbly matched to their particular properties and biological functions .
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functions
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