Functional characterization of Drosophila melanogaster cytochromes P450, 6A2 and 6A8
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The genomic analysis of Drosophila melanogaster identified about 90 putative genes encoding cytochrome P450 (P450) enzymes. Among these P450s, the CYP6 family of Drosophila melanogaster appears to be responsible for resistance of insecticides or xenobiotic metabolism of various fatty acids. In this study, two cytochrome P450 genes cyp6a2 and cyp6a8 were amplified and cloned into pCW expression vector. Recombinant proteins of P450 6A2 and P450 6A8 were successfully expressed in Escherichia coli and purified using Ni-affinity chromatography. The principle of the P450 spectral assay is that the ferrous form of the hemeprotein reacts with carbon monoxide (CO) to form a complex that particularly produces a spectrum with a wavelength maximum at ~450 nm, due to the signature cysteine thiolate axial ligand to the heme iron in these proteins. The binding of substrates to P450s, which is usually viewed as the first step in the catalytic cycle, has been studied extensively via a variety of biochemical and biophysical approaches. The many substrates may be divided into at a minimum two classes in accordance with the different spectral properties of the complexes formed Type I substrates produce a blue shift, while type II compounds show a red shift in the Soret region of the absorption spectra of cytochrome P450. CYP6A2 showed tight binding to monoterpene, and CYP6A8 showed tight binding to only lauric acid among fatty acids. Catalytic activity will be analyzed according to binding analysis.
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