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ABSTRACT

Class Epsilon glutathione S-transferases (GSTs) play an important role in DDT-
resistance in the malaria vector Anopheles gambiae. The eight GSTs belonging to the
Epsilon class are arranged sequentially on chromosome 3R. In order to study the role of
individual members of this family in DDT resistance, quantitative real time PCR was
optimised to compare the expression levels of these genes in the DDT-resistant ZAN/U
and susceptible Kisumu strains of A. gambiae. The transcriptional activities of these
Epsilon GSTs vary such that five Epsilon GSTs, GSTe3, GSTe7, GSTel, GSTe2 and
GSTe4 are over expressed in the ZAN/U strain compared to the Kisumu strain.
Comparison of the copy numbers of four Epsilon GST genes in the ZAN/U and Kisumu
strains by using quantitative PCR discounted gene amplification as a cause of the
overexpression.

The differences in transcriptional orientations of the Epsilon GST genes and the
variation in these basal transcriptional rates suggested that transcription of each gene is
independently regulated. To study the factors regulating transcription of each of the
GST genes, the putative promoter regions for GSTe3, GSTe7, GSTel, GSTe2 and
GSTe5 from ZAN/U and Kisumu were cloned into the luciferase reporter vector pGL-3
Basic, and the ability of the constructs to drive luciferase expression was monitored.

Of the five promoters studied only GSTe3 and GSTe2 were active when transfected into
an A. gambiae cell line. The activity of both of these was significantly higher in ZAN/U
compared to Kisumu strain. Delineation of the GSTe3 promoter indicated that a 166bp
fragment including putative binding sites for GC box, 6EF1, GATA and CREB was
critical for transcription of GSTe3 in both strains. Additionally, two negative regulatory
elements were localized in the GSTe3 promoter from Kisumu strain.

Promoter activity assay of the GSTe2 promoter showed that the 5 untranslated region
(S’UTR) of GSTe2, containing a potential initiator was prerequisite for the transcription
of GSTe2. A 47-bp fragment containing an AA-indel is important in conferring the
higher levels of GSTe2 transcription observed in the ZAN/U strain.

Several transcription factors related to oxidative stress response were identified in the
promoters for GSTe2 and GSTe3, suggesting that expression of the Epsilon GST genes
might be induced by oxidant exposure. Indeed, the expression of GSTe3, GSTel and
GSTe2 was induced by hydrogen peroxide exposure in the ZAN/U strain, and only
GSTe3 was inducible in the Kisumu strain.
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