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Structure and Functional Investigation of the Outer Layer Helices of Cyt2Aa2
Toxin by Proteolytic Site Engineering
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Abstract: Cytolytic toxin (Cyt2Aa2) is mosquito larvacidal delta-endotoxins that
generated from Bacillus thuringiensis subsp. darmstadiensis. Cyt toxins are produced
as the inclusions that have one B-sheet layer between two outer layers of a-helices.
The larvacidal mechanisms of this toxin still not clear but there are two models have
been proposed, pore-forming model and detergent-like model. From the previous
study, some evident show that only the B-sheet can insert into the membrane to form
the lytic pore while the a-helices cannot. This research project aims to systematically
remove the two outer layers of helices A-B and C-D by introducing a tryptic site after
helices A-B and helices C-D. The resulting toxins will be assessed for structural
features, physiochemical property, including in vivo and in vitro activity.

Introduction: Bacillus thuringiensis (Bt) is a gram-positive spore-forming bacterium,
which produces crystalline inclusions during sporulation (Nickerson KW, et al.
1975.). Spores of

B.thuringiensis are active against larvae of many species of insect (Schnepf E., et al.
1998) depending on their strain. Cytolytic toxin or Cyt toxin is one of delta-
endotoxins (crystalline toxin (Cry) and cytolytic toxin (Cyt)) generated by B.
thuringiensis, with lower molecular weight and smaller structure than Cry toxin. Cyt
toxin (29.2 kDa) is produced as protoxin which is cleaved by proteases in the insect
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midgut converting to the active toxin (21.5 kDa). The active toxin will then bind and
insert into phospholipid bilayers membrane, forming pore for cell lysis.

Materials and Methods: First, primers for site-directed mutagenesis will be designed
to produce the trypsin cleavage site, N89 and T148 will be changed to lysine. Second,
the PCR products will be screened for mutant by Restriction Enzyme Analysis (N§9K
will be digested with Ddel and T148K will be digested with Clal and Hhal). After
that the sequence of the correct clone will be confirmed by DNA sequencing. Third,
proteins that expressed from this mutant will be tested the functional activity and
biochemical property, such as hemolytic activity, larvacidal activity or biochemical
structure.

Results: After perform the Restriction Enzyme Analysis and DNA sequencing, the
correct clones were induced to express mutated toxin, and after that the toxins were
tested the activity by Larvacidal activity assay and Hemolytic activity assay.
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