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Spider silks have remarkable physical properties due to a combination of strength and elasticity.

In addition, spider silks are biocompatible and biodegradable. Our laboratory has shown that the
strength products, such as fibers, produced with other silk proteins correlates with the size of the
silk protein. The aciniform silk (AcSp1), has been shown to produce the thinnest and strongest
fibers of all the natural spider silks. Aciniform silk is composed of a nonrepetitive amino-terminal
region, 14 repeats of approximately 200 amino acids each, and a nonrepetitive carboxy-terminal
region. We have been able to produce different versions of these genes encoding for 8, 10, 12,

and 14 repeats. In addition, we were able to express these large proteins in E. coli.
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Figure 1. Schematic representation of AcSpl genes
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Figure 2. A synthetic gene was designed containing two repeats of AcSp1l. This gene was

inserted in a plasmid that contains the ampicilin resistant gene (AMPF)~. This plasmid
contains several restriction sites that disrupt the AMP', the region encoding for the

amino-terminal region and the carboxy-terminal region. This plasmid was used for the
construction of all the AcSp1 genes. The ligation results in the restoration of the AMP".

Tough outer
silk of egg sac
” / ’ —_—
o ' 3
4 St _}
Tubuliform gland F: A
Aggregate - . .:1
gland f("i\_.:"i? B e,
"R, -g:ij— Aqueous
/Z:ﬁ& coating
Fiagelliform — Core fibers E)f

gland capture spiral

A
-

Piriform

£
| 4 / ’ . ’
4 CMLA

gland \ /
b Aciniform éﬁ‘-‘:f.:r:.f_._é‘_ quent for
| gland w &> joints and
attachments
\ g‘(ﬁ,
Major Minor ‘»‘gy’f\
ampulate  ampulate Silk for \@
gland gland swathing /
\ av. prey -
~ ¢ S T= Soft inner
NN NS silk of egg
b 71\
Structural ¥
Drag - Silk Auxiliary
gl .
Ilne“!g%}/ spiral
]
fi

Orb Weaving Spider Silks. The aciniform gland produces AcSp1 responsible
for wrapping the prey and protecting the eggs.
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37 (A) Constructs for different synthetic genes were selected by DNA size and sequenced.
DNA ladder (lane 1), plasmid containing AcSp1 8 repeats (lane 2), 10 repeats (lane 3),
25 12 repeats (lane 4), and 14 repeats (lane 5). (B) Plasmids were introduced in the expression
20 E. coli strain BI21. ©. AcSp1 protein expression (Western blot analysis). Protein standards

15 f o | (lane 1), AsSp1 protein containing 8 repeats (lane 2), 10 repeats (lane 3), 12 repeats (lane 4),
| and 14 repeats (lane 5). Arrows indicate full length proteins.

*Synthetic genes were successfully constructed
*Genes are capable of expressing the corresponding proteins
*Gene sequences need to be optimized to reduce/eliminate synthesis of protein fragments
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