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ABSTRACT

Bacillus thuringiensis 6-endotoxins are proposed to act by forming a lytic
pore in the midgut cell membrane of susceptible insect larvae. The 130-kDa Cry4B
toxin upon exposure to proteases in vitro is processed to protease-resistant products
of ca. 47 kDa and ca. 21 kDa. The 21-kDa al-a5 is a potential candidate for
membrane insertion and pore formation. This study aimed therefore to express
separately this putative pore-forming fragment (PPF) and to elucidate its possible role
in isolation from the rest of the toxin. The cloned PPF fragment that was expressed in
Escherichia coli showed itself to be capable of inducing liposome permeability and
exhibited comparable activity to the full-length activated toxin. In addition, circular
dichroism spectroscopy indicated that this fragment exists as an a-helical structure.
The activated Cry4B toxin and the PPF fragment formed cation-selective channels in
planar lipid bilayers and displayed fast kinetic activities. PPF channels remained
always open and displayed multiple conductance levels. Mutagenesis effects on
channel properties by alanine-substitution at Arg-158 in the PPF fragment were
investigated. PPF-R158A mutant channels were observed to have similar
characteristic as the wild-type PPF channels, except it took a longer incorporation
time and also displayed more channel activities, suggesting that it has different
oligomerization and dynamic properties inside the membrane. These results clearly
show that the al- a5 of Cry4B can function as an efficient pore-forming polypeptide
without the remainder of the activated Cry4B toxin. By using atomic force
microscopy, spontaneous insertion of 65-kDa activated Cry4B toxin in receptor-free
lipid bilayers was observed, and that resulted in the formation of a pore-like structure,
most likely with a tetrameric association of the toxin molecule.
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