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Abstract
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Glutathione S-transferases (GSTs) are a superfamily of multifunctional enzymes, which are

found in most organisms. The GSTs play an important role in the metabolism of toxins such as

insecticides by conjugation of toxins to glutathione (GSH; Y-glutamyl-cysteinyl-glycine). Insect GSTs
are involved in resistance to DDT and pyrethroid, which is currently used in malaria vector control
program. The GSTe2 of Anopheles gambiae (An. gambiae) has the highest DDTase activity currently
observed as well as increased expression in resistant mosquitoes. Thus the resistance of Anopheles
dirus (An. dirus) may be implicated with GSTs. To study the role of GSTs in insecticide resistance, gst
genes have to be isolated.

Coding region of 3 gst genes were isolated by RT-PCR which named as Anopheles dirus
glutathione S-transferase epsilon class sequence 1 (adgste1), Anopheles dirus glutathione S-
transferase omega class sequence 1 (adgsto1) and Anopheles dirus glutathione S-transferase theta
class sequence 1 (adgstt1). They showed 70-90% identity to the orthologous An. gambiae gst genes.
Two clones of adGSTE1 (adGSTE1 WT and adGSTE1 R139H) were purified by GSH affinity
chromatography and characterized. The single amino acid change affected the enzyme activity. Four
clones of adGSTT1 were obtained but only one clone was purified by cationic and hydrophobic
column. The purified adGSTT1 showed the lowest V..., among An. dirus GSTs characterized to date.
Whereas adGSTO1 showed very low activity toward classical GSTs substrates such as 1-chloro-2,4-
dinitrobenzene (CDNB). Therefore the study of adGSTO1 enzyme activity could not be performed.
Currently, there is no enzymatic information for theta and omega insect GSTs. Thus, the
characterization of these GSTs should be further studied.

The PCR of genomic DNA of adgste? and adgstt1 revealed that the coding region of these gst
genes is composed of 2 exons and 1 intron. The conservation of exon and intron size in An. dirus and

An. gambiae suggests that these two genes should have an important role.
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