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ABSTRACT

NADPH-cytochrome P450 reductase (CPR) catalyzes the transfer of electrons
from NADPH to cytochrome P450 in the P450-mediated metabolism. In this study, the
complete CPR cDNA from Anopheles minimus mosquito was isolated, cloned and
expressed in Escherichia coli expression system. The complete cDNA contained 2,040
bp encoding a protein of 679 amino acids, with a calculated molecular mass of 77.3
kDa. The deduced amino acid sequence of An. minimus CPR revealed 96%, 76%, 75%
and 52% identity to the sequence of An. gambiae, Drosophila melanogaster, Musca
domestica and Rattus norvegicus CPR, respectively, and had a typical CPR feature in
possessing a conserved domain involved in binding of FMN, FAD, and NADPH
cofactors. The CPR cDNA was expressed as 6xHis-tagged fusion protein that was
present in both membrane and cytosolic fractions with NADPH-cytochrome c
reducing activity. The membrane-bound form was subjected to enzyme purification
and Ky, values determined. Ky, for reduction of cytochrome ¢ and for NADPH was 2.4
and 3.3 uM, respectively. Steady-state kinetics suggested the possibility that a ternary
complex mechanism in which CPR enzyme-substrate (both NADPH and cytochrome
c) complex is formed. CYP6P7, heterologously expressed in Baculovirus expression
system, was capable of protecting Spodoptera frugiperda (Sf9) host cells against the
toxicity of a number of insecticidal substrates as demonstrated using a cytotoxicity
test. The purified CPR was used as the reconstitution element of CYP6P7 activity
assay in 7-ethoxycoumarin metabolism. The 7-ethoxycoumarin O-de-ethylase
expressed activity of CYP6P7 had a Vmax Value of 46.13 nmol/min/nmol P450 and K,
value of approximately 139 uM for 7-ethoxycoumarin. This study revealed that CPR
heterologously expressed in E. coli could support the activity of CYP6P7 in the
CYP6P7-CPR in vitro reconstitution system.
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