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ABSTRACT

Resistance to pyrethroid insecticides is widespread among populations of Aedes
aegypti, an important vector for the viruses responsible for dengue fever. One of the
major resistant mechanisms is target-site insensitivity known as knockdown resistance
(kdr). A number of different single nucleotide polymorphisms within the voltage-
gated sodium channel (VGSC) gene can lead to amino acid substitutions which in turn
can affect the action of pyrethroids if such mutations modify the insecticide binding
site. One such mutation at position 1016 in domain Il, segment 6 of the VGSC gene in
Ae. aegypti leads to a valine to glycine substitution (V1016G) that is known to confer

resistance to deltamethrin.
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This study developed and utilized an allele-specific PCR (AS-PCR) assay that
could be used to detect the V1016G mutation. The assay was validated against a total
of 90 sequenced DNA samples representing all three genotypes and was found to be
in complete agreement. Additionally, larvae and pupae were collected from various
locations throughout Thailand. These were reared to adulthood and their deltamethrin
resistance status was determined by standard WHO susceptibility bioassays.
Deltamethrin-resistant and susceptible insects were then genotyped for the V1016G
mutation by AS-PCR. Additionally, some samples were genotyped for a second
mutation at position 1534 in domain Il leading to a phenylalanine to cysteine
substitution (F1534C), which is also known to confer pyrethroid resistance.

The bioassay results revealed an average knockdown rate of 83.2% and an
overall mortality of 77.6% among 1465 female mosquitoes exposed to deltamethrin.
All sampled populations displayed some degree of resistance. Homozygous 1016G
(G/G) individuals survived at higher rates than either heterozygous (V/G) or wild-type
(V/V) mosquitoes. The 1016G allele was significantly and positively associated with
deltamethrin resistance and was widely distributed throughout Thailand at an overall
frequency of 0.251. However, resistance in some populations cannot be attributed
solely to this kdr mutation and indicates that other resistance mechanisms may be
operating. Interestingly, all wild-type 1016V mosquitoes tested were homozygous for
the 1534C mutation (C/C), and all heterozygous (V/G) mosquitoes were also
heterozygous for 1534C (F/C). Mutant homozygous (G/G) mosquitoes expressed the
wild-type (F/F) at position 1534. The presence of this mutation alone may not fully

explain the resistance phenotype we see among Thai Ae. aegypti populations.
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