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ABSTRACT

Cyt2Aa2 is a 29 kDa cytolytic protein produced by Bacillus thuringiensis supsp.
darmstadiensis during the sporulation stage. This protein exerts lethal activity against
mosquito larvae in vivo and broad-range activity in vitro. To become a 25 kDa active toxin, a
proteolytic processing of N-and C-termini is required. This study aims to investigate a
functional role of amino acids on the N-terminus (position 1-40) and the C-terminus (position
229-259) of Cyt2Aa2. A number of mutant toxins with destabilizing interactions between
these two terminal fragments or two monomers were generated and analyzed in comparison
with the wild-type Cyt2Aa2. Results show that substitution by alanine at positions R25, P27,
and 131, and by leucine at position D39 and the deletion of 22 amino acids at the C-terminus
(N238-N259) did not affect the structure and function of the toxin. On the other hand, alanine
substitution at L33, N230, and 1233 affected protein conformation and toxicity. C-terminal
truncation from S229 and 1233 dramatically reduced protein production and toxicity and
affected the tertiary structure of Cyt2Aa2. Results suggest that amino acids located at 1 on
the N-terminus and oF on the C-terminus play important roles during structural folding,
dimerization, and inclusion formation. Amino acid replacement and deletion of these regions
could lead to protein misfolding which causes an inability in the protein to maintain its

biological activities.
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