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ABSTRACT

Increasing trend of insect resistance to the commonly used insecticide is
becoming a serious problem in the near future, effecting directly on the agriculture.
As a result, new alternative strategies and/or new enzyme targets for insect control
may be introduced with more efficiently rational approach and also human and
environmental friendly. Computer-aided design of insecticide has potential used
regard to this problem. In this study, two enzyme targets, insect trypsin from Plutella
xylostella midgut trypsin and chitinase B were investigated for their potential use as
new promising enzyme targets for insecticide design using computational approaches.

Two strategies used for designing new inhibitor of the enzyme targets are based on (i)



vi

a high specificity of proregion of the insect enzyme and (ii) a reaction mechanism of
chitinase B. The proregion provides a propeptide template (i.e., AAAPGHR) for new
modifications in order to improve the binding affinity between the peptides and the
target using molecular docking. For the chitinase B, the detailed understanding for the
reaction mechanism studied by QM/MM method have potentially given crucial
insights for designing new class inhibitors of this enzyme. The results based on this
computer-aided strategy have shown useful data which is important to design the

inhibitor and guide the experiment for the discovery of new insecticide.
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