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Recombinant production and film properties of full-length hornet silk proteins
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Full-length versions of the four main components of silk cocoons of Vespa
simillima hornets, Vssilkl-4, were produced as recombinant proteins in Escherichia coli. In shake flasks,
the recombinant Vssilk proteins yielded 160-330 mg recombinant protein/L. Films generated from solutions
of single Vssilk proteins had similar secondary structure to that of films generated from native hornet
silk. The films made from individual recombinant hornet silk proteins had similar or enhanced mechanical
performance to that of films generated from native hornet silk. The pH-dependent changes in zeta (Zeta)
potential of each Vssilk film were measured, and isoelectric
points (pls) of Vssilkl-4 were determined. Films generated from Vssilkl and 2 had net positive charge
under physiological conditions and showed significantly higher cell adhesion activity.
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