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Spider in High Mountainous Areas of Taiwan:

A Study of Silk Gene Diversity

Abstract

Spiders use several kinds of silk glands to produce silks for various purposes, and these silks
exhibit different composition and properties. Composed of protein fibers, spider silk has
higher strength and elasticity than most artificial fibers. Currently, it is not clear whether the
harsh environmental conditions in high mountains may facilitate the evolution of adaptive
properties in spider silks. The major goal of this study is to investigate the physical properties
and amino acid compositions of silks produced by species inhabiting habitats receiving de-
gree of physical disturbances Preliminary results showed that tl‘;e amino acid composition of
the ampullate silk of Cyclosa mulmeinensis inhabiting areas characterized by strong wind and
high UV contained higher percentages of alanine, glycine and lower glutamine than those of
silk from the forest-dwelling C. ginnaga. Since alanine and glycine were major components
of crystallized structure and were relevant with strength of silk, silks of C. mulmeinensis
should be stronger than that of C. ginnaga. This prediction was supported by the results that
the stress and breaking energy of silk produced by C. mulmeinensis was higher than that of C.
ginnaga. Furthermore, while considering the body weight and silk diameter of spiders, the
web strength of C. mulmeinensis is significantly higher than that of C. ginnaga. These results
imply that orb-web spider inhabiting areas of different level of environmental disturbances
exhibit variations in silk and web properties. In the near future we will work on the sequence
of silk genes of these two species to realize how the unique alpine ecosystems may have

shaped the composition and structure of spider silks.
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60%) » EH/DBIEEES R FAERER (Craigetal 1999) (R=) - HIHR
R = 4 T N P B T R £ T S R - SR TB MR R TR B LR
P o phEALTE 2 SR B R I P 2 B A S B R O B R RS R A Sl
SLEREFIh (Hayashi etal 1999) o BfkAH30IE — IR BIEMESETHES (antiparallel
B-sheet) + TTHEEFIPIREAR (poly-Alanine) BYTEISIARER - HEAMBEEEIFS poly-
( Glycine-Alanine) 5, poly-Alanine » Hi B ATAERRTRIHAE EIIVTERS BT 1RS>
(Hayashi etal. 1999)  (BIUH) - §S5tE— EAGRIRIRIIEE R RS AMTHER 2 H AR
EIRATBETLRR type 1T B-turn S54S ( B-turn 2 HEME B ANRR 5 G02 s — (E0E S (R R
et » B OSBRI + T o-helix BUR S —(ERUBILEI ARV E,
g1) » fe—tBHEE P-spiral EOMRRERS AU ECHULROF BAS AR RN
Glycine-Proline-Glycine-Glycine-X B4, Glycine-Proline-Glycine-Glutamine-Glutamine HAbry
— AR 310 Helix (ELAT(IES GGX) Al Spacer (#EASFEEEHLL) » ETAIABIN
&1 (monomer ) HEFUHZRRRAE -

BT A ST E S — (LR - TR M AREE - YR FER
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