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Objectives : The main objective of this project is to characterize the wild type and
recombinant glutathione S-transferase isoenzymes involved with insecticide

metabolism in the mosquito Anopheles dirus B. This will be achieved by :
1. Purification and characterization of various isoenzymes of glutathione S-

transferase from Anopheles dirus B.
2. 2. PCR amplificaton and characterization of ¢cDNA, cloning, expression and

kinetically characterization of the isoenzymes

Abstract :

The mosquito Anopheles dirus B was used in this study as the model
anopheline for investigation of glutathione S-transferase (GST) isoenzymes in this
species. This enzyme family plays important role in detoxication of xenobiotic
chemicals and thus involved in insecticide resistance. [n this study we aimed to
explore GST isoenzymes those are important in metabolism of DDT. Previously we
have purified and characterized a major glutathione S-transferase (GST) activity, GST-
4a. In this report we have purified an iscenzyme, GST-4c, which has the greatest
DDT-dehydrochlorinase activity. Three additional isoenzymes, GST-4b, GST-5 and
GST-6, were also partially purified and characterized for comparison. Activities to
metabolized DDT as well as the interaction with various insecticides were determined.
In a comparison between An. dirus and previous data from An. gambiae the two
anopheline species possess a similar pattern of GST isoenzymes although less
diversity of isoenzymes was present in An. dirus than in An. gambiae. The individual
enzymes also differ significantly at the functional level. The results from this study
indicate that characterization of one anopheline species cannot extent to apply for

other anopheline.



The biochemically-purified isoenzymes gave a limited low yield and purity
therefore the molecular cloning of wild type isoenzymes was approached. The
project was aimed to obtain the N-terminal sequence of the wild type isoenzymes to
use for PCR primers. Unfortunately the N-terminus appeared to be blocked.
Therefore study of allelic variation of GST isoenzymes was performed on the class |
that had been identified to the nucleotide sequence level. Four allelic forms of the
mosquito Anopheles dirus GST, adGST1-1, were cloned, expressed and
characterized. There was one or two amino acid change in each alielic form, which
was shown to confer different kinetic properties although several of the residue
changes were not in the putative substrate-binding pocket. Computer simulation
analysis based on an available crystal structure demonstrated that residues
affecting nearby responsive regions of tertiary structure could modulate enzyme

spegcificity, possibly through regulating attainable configurations of the protein.
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