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Abstract

Cyt toxin is a parasporal crystal protein produced by some strains of Bacillus
thuringiensis (Bt). This protein is toxic to mosquito larvae and synergizes activity of Bt Cry
toxins. The drawback of this toxin is its non-specific cytolytic activity to broad range of cells.
To make the toxin more specific, molecular mechanism in which the toxin damage the
target cell has been investigated. Protein solubilization, protease activation and binding to
phospholipid components of cell membrane were studied. It was found that Cyt toxin
molecules form large complexes on cell membrane prior to induce cell lysis. The active
complex is formed after accumulation of the toxin molecules until reaching a critical number.
However, we are unable to determine the precise number of the toxin molecule in the active
complex. Structure-function relationship investigation revealed that amino acids in 0A, 0C &
aD-B4 loop play important role during membrane binding and amino acids in aD-f34 & [36-
B? loops are responsible for selectivity of the toxin. Based on this knowledge we are able to
produce mutant toxins that are highly specific to mosquito larvae without non-specific
cytolytic activity such as T148K and T148Q mutants. In addition, mutant toxins with higher
mosquito larvicidal activity than the wild type were generated e.g. S194A, Q200A and
F204A. The cyt toxin gene was also transformed into B. thuringiensis subsp. israelensis
IPS82 (Bti IPS82), a strain recommended by WHO to use as a mosquito control agent.
Interestingly, the transformant shows up to 6 folds higher toxicity than that of the wild type.
This recombinant strain would be a good choice to be applied to control Aedes mosquito, a
major vector for dengue fever. We have demonstrated that Cyt toxin is active against
Lepidopteran larvae such as Spodoptera exigua. It is therefore possible to develop this toxin
as an effective biocontrol agent to be used in combination with other insecticidal proteins to

avoid insect resistant development in the future.
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