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ABSTRACT

The 65-kDa Bacillus thuringiensis Cry4Ba active toxin is composed of three
functional domains: a pore-forming helical domain (DI), a receptor-binding domain
(DII) and a B-sandwich domain (DIII). This study aimed to clone and induce protein
expression of the DII fragment and the fragment composed of both DII and DIII, to
functionally characterize each of these, and to produce and characterize the
monoclonal antibodies specific to each of the three domains.

In the procedure used, the cry4Ba gene segments encoding DII and DII-III were
amplified by polymerase chain reaction and cloned into the pMEx8 vector. Under
control of the tac promoter, DII and DII-III were expressed in Escherichia coli. Both
of the cloned fragments were produced as inclusion bodies upon IPTG induction.
SDS-PAGE analysis of partially purified inclusions of the DII and DII-III revealed
the expected bands of approximately 26 and 44 kDa, respectively. In attempts to
produce and characterize anti-Cry4Ba monoclonal antibodies (MAbs), only one MAb
(2F-1H2) was found to bind specifically with the DIII fragment of Cry4Ba. Unlike
the 130-kDa protoxin inclusions, both DII and DII-III inclusions could only be
solubilized when the 50 mM Na,COs3 buffer (pH 10.0) was supplemented with urea at
4 M. Refolding through stepwise dialysis resulted in greater than 70% yields of these
refolded proteins. Circular dichroism spectroscopy indicated that both refolded
fragments have [-sheet contents. When both protein inclusions and E. coli cells
expressing the cloned DII or DII-III fragments were bio-assayed against Aedes
aegypti larvae, no larvicidal activity was observed. Immunohistochemical staining
revealed that the refolded DII-III protein strongly binds to 4. aegypti larval midgut
sections. These results indicate that the DII-III part of the Cry4Ba toxin is involved in
receptor binding interactions and could be separated as a discrete fragment that
conserves at least part of its functionality.
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