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Disturbance-induced silk and
web differentiafcion in spiders

Chen-Pan Liao

1. Adjustments of spider silks and webs to
biological factors

© Radii silks of orb web produced by ampullate gland function to
absorb the kinetic energy of prey.

© The ampullate silks are composed of proteins, which contained
alanine/glycine rich crystal structures (offer strength), and
proline/glutamine-rich no-crystal structures (offer extensibility)

© Spiders may adjust various properties of siks and webs in
response to biological factors, such as prey type, prey abundance
and spider biomass.

© Whether orb spiders adjust properties of silks and webs in response to environmental
disturbances is still unclear.

2. Silk and web properties of spiders inha
environments of different disturbances

© Two Cyclosa species inhabiting seashore (strong disturbance) and forest (low
disturbance) were collected and various silk and web properties compared
© Mechanical properties of spider
websilk: web strength, silk diameter (by
SEM), strength and toughness.
© Web geometry: number radii sk, mesh
height and

© Silk amino acid composition by HPLC

3. Silks of seashore species stronger and web:
less dense

H

Mesh height (mm)
o 3 3
Radii number

g

Percentages (%)
s

Strength (MPa)
Toughness (M)
om s

Silk diameter (um)

o

Glu
B ¢ muimeinensis [l C. ginnaga

Ser Gly Al

Amino aci

Pro Others

© The diameter of silk produced by seashore C. mulmeinensis was larger and
strength and toughness much higher than those of forest C. ginnaga.

© Higher composition of crystal forming alanine and glysine might be responsible for
C. mulmeinensis silks' higher strength and toughness.

80— s 20 NS,

00

50

n:.. n;mbcl’
Catching area (cm?)
Mesh height (mm)
Web tension (mg)

0 0
© Webs of C. ginnaga were denser and larger.

© Higher number of radii in C. ginnaga webs made them stronger than webs of seashore
C. mulmeinensis.

University, Taiwan

1 . Testing effects of wind disturbance on spider
k/web properties

@ Evaluating whether C. mulmeinensis exhibit behavioral
plasticities in silk/web properties in response to wind
disturbance.

© Some spiders' silks and webs were collected
and measured before the
wind-disturbance manipulation to
serve as control

© In experimental group, half
spiders received wind
disturbance for 60 and the
other half were kept in same
setting but without disturbance.

5. Wind disturbance induced stronger silks and
smaller webs
[EControl W Wind-disturbed

© Results of pre-treatment
-

comparisons show that

silkiweb properties between

treatments were similar (not
m).

z
g

4

&

g5

diameter (um)

© The silks of spiders receiving
wind-disturbance were finer but
much stronger and tougher.

Strength (MPa)
o 8
Toughness (M)

g 8

g8

Web tension (mg)

g

Catching area (c

10 20 30 40 50 60 70

o o Radii number

© The webs of spiders receiving wind disturbance were less dense and smaller.
© When spiders experienced wind disturbance, they reduced number but enhanced

strength of radii silks. Therefore, the overall web strength did not differ significantly
between treatment groups.

i 6. Spider fine-tune silk/web properties in response to
environmental mechanical disturbances

© Spiders inhabiting environments of different disturbance differentiate in web structures
and silk properties, the latter might be achieved by differences in silk genetic makeups.

© Individual spiders are able to adjust web structures and silk properties when

fferent degree of 1 predict that such silk

property changes are caused by alteration of amino acid compositions mediated
through differential expression of sik genes.

© Aless dense web may help reduce wind resistance so webs are less likely to damage
under strong wind. Such issue will be evaluated in the near future.

“Disturbance-induced silk and web differentiation in spiders” — FHZ§H
Fir 80E, R REGZIEE, 1220 2007 43E [ Animal Behavioral Society Hff
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