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Abstract:

The elevated activities of the cytochrome P450 monooxygenases (P450. CYP) of
insects have been implicated in many cases of insect resistance to insecticides, including
DDT and pyrethroids. The goal of this study is firstly to establish a colony of Anopheles
minimus, a malaria vector in Thailand, selected with pyrethroid as a resistant mosquito
model. Second, the resistant colony is used for cloning and characterization of cytochrome
P450 (P450) genes in the family 6 (CYP6) that are overexpressed at mRNA level.

We report the establishment of an Anopheles minimus mosquito colony acquiring
deltamethrin resistance, by exposing subsequent mosquito generations to LDsp and LTsg
values of deltamethrin. The resistant colony also presents cross-resistance to DDT during the
course of deltamethrin resistance. Biochemical assays of the resistant colony indicated that
cytochrome P450 acts as a primary route of insecticide detoxification in An. minimus.

We have primarily isolated nine isoforms of partial cDNA fragments from susceptible
and resistant colonies. Among these ¢cDNAs, five CYP6 genes with full coding sequences
were 1solated from An. minimus using Genomic Walking and RACE methods. Two ¢cDNA
clones, CYP6AA2 and ANI10, showed elevated transcription in the resistant colony upon
measurement of their mRNA level, using semi-quantitative RT-PCR. The fold of mRNA
increase of CYP6A4A2 and AN10 are correlated with the increasing level of resistance, during
the course of insecticide selection, in An. minimus. The studies suggest that both CYP6AA?2
and AN10 could play and/or share role in specific resistance and/or cross-resistance against
deltamethrin and DDT. Such role could further be supported by explore of the metabolic
function of each gene towards insecticide substrates, including pyrethroids and DDT, using
cDNA-expressed enzymes in the heterologous system. Metabolic resistance to insecticides
can then be studied in this mosquito.
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