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Abstract

The insecticidal character of Bacillus thuringiensis Cry &-endotoxins is believed to be
caused by their capability to generate lytic pores in the target larval midgut membrane. Herein,
membrane-associated structures of the 65-kDa mosquito-active Cry4Ba toxin was analysed by
electron crystallography. 2D crystals of the oligomeric toxin complex have been captured in two
distinct conformations via detergent dialysis. Both complexes appeared to be trimeric; one
crystal form revealed a symmetrical three-bladed pinwheel-like shape whilst the other form
revealed a propeller-like conformation displaying an obvious hole in the center region,
conceivably implying the open state of the pore. We have also characterised the lipid-induced
conformation of a 27-residue Cry4Ba-a7 peptide in different phospholipid membranes. ATR-
FTIR results showed that the peptide in DMPC or DDPC adopted both o-helical and -
structure, present in varying proportions depending on the peptide-to-lipid ratio, but only a-
helical conformation was observed in anionic DMPG membranes. H /D’ exchange results
showed protection of ~90% in DMPC for the [3-form, with a peptide carbonyl average tilt angle
of ~45° with respect to the bilayer normal, whilst the a-helical form was found preferentially on
the membrane surface. 10-ns MD simulations of the a7 peptide in DMPC bilayers supported
the stability of a-helical and [-conformations for the membrane-associated and membrane-
inserted states, respectively. Moreover, the 65-kDa functional form of the Cry4Ba-R203Q
mutant was generated for crystallization by eliminating the tryptic cleavage site at Arg203. The
65-kDa trypsin-resistant fragment has been purified and crystallized using the sitting-drop vapor
diffusion method. The crystals belong to the rhombohedral space group R32 with unit-cell
parameters a = b = 184.62 A, ¢ = 187.36 A. Diffraction data were collected to at least 2.07 A
resolution using synchrotron radiation X-ray and gave a data set with an overall Ry, of 9.1%
and a completeness of 99.9%. Preliminary analysis indicates that one asymmetric unit contains
one molecule of the active full-length mutant with the V), coefficient and the solvent content of
4.33 A’Da”’ and 71%, respectively.
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