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ABSTRACT

Over the past decades, the extensive use of pyrethroids
insecticides for vector control has resulted in the
development of insecticide resistance. Recently, studying
the relative expression of miRNAs and their putative
corresponding cytochrome oxidase P450s targets in
response to insecticides resistance in mosquitoes has caught
a great attention. In the current study, Culex pipiens
mosquitoes were collected from Giza Governorate in Egypt
and tested for insecticide susceptibility against deltamethrin.
First detection for Knockdown resistance gene (Kdr)
mutations in field collected mosquitoes was performed.
Activities of P450 detoxification enzyme that synchronized
with the resistance development, was monitored. Cloning of
P450 family gene followed by sequencing was performed.
Primers were designed for the P450 gene generated from
sequencing results. Expression profile of mMIRNAs
previously reported in Cx. pipiens pallens and their putative
cytochrome P450s targets associated with pyrethroid
resistance were evaluated in pyrethroid resistant field-
collected Cx. pipiens. Colorimetric miRNA microarray and
stem loop RT-gPCR were used for miRNA expression
profile, while RT-gPCR was used for P450s expression
profile. This expression profile has not been previously
reported in Cx. pipiens mosquito in Egypt. Our results
elucidated the pyrethroid resistance development and its
relation to the metabolic and target site modification
mechanisms with a first report of L1014F-kdr mutation
detection. Our sequences revealed the presence of a new
variant of P450 gene named CYP4J19v in field-resistant
population. RT-gPCR results have revealed the down-
regulation of miR-278-3P, miR-2, miR-71, and miR-285



and the upregulation of miR-13, miR-2951, miR-309 and the
studied P450s targets. Negative expression patterns between
miRNAs and their corresponding P450s targets have been
detected, except for miR-13, miR-2951, miR-309, which
showed positive expression pattern with their corresponding
P450s targets. Interestingly, our results were the first to
detect negative expression pattern between miR-285 and its
potential CYP6Cpl target gene. These findings have
highlighted the importance of directing more research
efforts towards understanding the miRNA expression
pattern in regulating pyrethroid-resistant through P450s in
Culex vector, to provide a better understanding of their role
in the development of insecticide resistance, that would help
in shaping strategies to combat such vectors.
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