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Control of malaria relies heavily on the use of insecticides
and resistance in malaria vectors such as An. funestus, is a
serious threat to the success of these control tools.
Recent studies have shown that the duplicated cyto-

chrome P450s, CYP6P9a and CYP6P9b shown to confer
pyrethroid resistance, vary extensively in their allelic distri-
butions across Africa and this is possibly impacting distri-
bution of pyrethroid resistance in this specie.
Polymorphism in CYP6P9a and b in resistant mosqui-

toes from Benin, Uganda, Malawi, Mozambique and sus-
ceptible strain (FANG) was mapped. Models of these
genes were constructed using CYP3A4-1TQN and 3D
insecticides docked using GOLD. Membranes from these
genes co-expressed with CPR were screened with fluores-
cent probes. Kinetic parameters and IC50 against ten
insecticides were established with the probe diethoxy-
fluorescein. Metabolism assay was carried out against
pyrethroids; time- and NADPH-dependent depletion and
kinetic parameters determined. Site-directed mutagenesis
was employed to change some key amino acids from
resistant individuals to what is obtainable in the suscepti-
ble individuals, proteins expressed and metabolism assays
carried out.
Docking results predict higher activity in alleles from

Southern Africa compared with those from other regions.
FANG alleles have the lowest activity. With the exception
of FANG, the membranes metabolise diethoxyfluorescein
very well, with the lowest Km and highest Vmax obtained
from the Southern African alleles. Low IC50was obtained
with pyrethroid and high IC50 with carbamates and DDT.
The membranes metabolise type I and II pyrethroids with
resistant alleles from Southern Africa having the highest

activity, consistent with the highest resistance level to pyr-
ethroids in this region. The susceptible strain is incapable
of significant metabolism against pyrethroids tested. Meta-
bolism assays using the mutants of CYP6P9 and b identi-
fied mutants incapable of appreciable metabolism of
permethrin and deltamethrin.
The significant differences observed in the activity of dif-

ferent alleles of CYP6P9a and b probably explain the varia-
tion in distribution of pyrethroids resistance in Africa.
Kinetic analysis is being carried out to establish steady
state parameters using the proteins from the wild type and
the mutants against pyrethroids. It’s hoped that these
results will pinpoint the causative mutations responsible
for resistance pattern with pyrethroids so that diagnostic
tools could be established to easily detect this kind of
resistance.
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