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The Cys69 residue of an Anopheles dirus glutathione S-transferase isoform (GSTD3-3),
was characterized to elucidate its contribution in both catalysis and structural support.
Nine mutants were generated at this position by replacing the residue with polar, non-
polar and charged residues using PCR-based site-directed mutagenesis. All the mutants
enzymes were then purified by affinity chromatography and characterized using several
kinetic parameters. Molecular dynamics simulations were also performed to understand
all the changes in the enzyme structure. The polar residues changed the V,, of the
enzymes. With non-polar residues, the enzymes were unable to fold and were
expressed in the insoluble inclusion form. With charged residues, the soluble enzyme
yields were only 3% of the wild type protein. All Cys69 mutants have dramatically
decreased half-lives. therefore residue 69 may be involved in the initial enzyme folding
as well as stability. Molecular dynamics simulation also showed that the location of
Cys69 mutants relative to the center of gravity of the protein is different for the wild type
indicating a different conformation.These findings are additional evidence of the
importance of structural residues that affect the enzymatic properties such as V, Ky
and enzyme specificity. The information will contribute to identifying the location and
nature of important structural regions in insect delta class GSTs that affect enzyme
activity and may be useful in identifying selective inhibitors for use in improving the
malaria-control strategies.
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