Abstract

Vegetative insecticidal proteins (Vip3A) produced by Bacillus thuringiensis (Bt)
is highly toxic to some Lepidopteran insect larvae that are serious agricultural pests. We
have identified and isolated a new Vip3A toxin from local strain of B. thuringiensis. The
toxin is highly produced and secreted into the culture medium and shows high toxicity
against Spodoptera exigua and Spodoptera litura that are important insect pests in
Thailand. In this project we have tried to identify Vip3Aa receptors from susceptible larvae
S. exigua, a major pest for several vegetable and fruit crops in Thailand. The vip3Aa gene
was cloned in E. coli to be expressed as a 6xHis-tag fusion protein. This protein was used
in ligand blot to fishing out its receptor from brush broader membrane extracted from
midguts of S. exigua larvae. An interesting spot was identified from 2-dimensional gel
electrophoresis couple with immunoblot detection. Molecular weight of this spot is about
170 kDa with pl approximately 7. Unfortunately, the identity of this spot has not been
resolved since it could not be distinguished from other proteins in the surrounding area.
The putative receptor binding motif in Vip3A has been predicted from its amino acid
sequence. This region is located at the C-terminal part consisting of amino acid around
positions 530-690. This region should adopt 3D structure similar to a carbohydrate binding
module (CBM) of other protein that can bind to a sugar residue of a glycoprotein that should
acts as a Vip3A receptor. Amino acid substitutions in this region such as W552L, D616A
and W684L affected the toxin activity suggested that these changes may interfere their
binding to a receptor on the gut cell membrane. Feeding the S. litura larvae with a mixture
of the full-length Vip3A and its C-terminal fragment resulted in a reduction of larvicidal
activity indicated that the C-terminal part containing a CBM completes for the receptor
binding thus rendering the toxin activity. Different Vip3A proteins such as Vip3Aa,
Vip3Ad and Vip3Af show a highly conserved amino acid sequences at the N-terminal part
but highly variable in the C-terminal part thus these toxins exhibit different specificity to
different insects. These data indicated that the receptor binding motif of Vip3A is located
in the C-terminal region. In addition, the Tyr-776 play a crucial role in maintaining the

toxin stability upon long term storage.
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