Functional analysis of paclitaxel 6α-hydroxylation and arachidonic acid epoxidation in human CYP2C8
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Human cytochrome P450 (CYP) 2C family contains four members of gene products (CYP2C8, CYP2C9, CYP2C18, and CYP2C19). These genes are localized within a single gene locus in Chromosome 10. Of these enzymes, Cytochrome P450 2C8 (CYP2C8) is one of the principal P450 monooxygenase expressed in human liver. It is involved in the metabolism of many clinically used drugs, including anticancer, anti-inflammatory, antidiabetic, antimalarial agents. The representative xenobiotic substrate of CYP2C8 is paclitaxel. CYP2C8 is also known to metabolize physiologically important endogenous molecule such as arachidonic acid. In this study, recombinant enzymes of CYP2C8 was successfully expressed in Escherichia coli and purified using Ni-affinity chromatography. Its catalytic activities for paclitaxel 6α-hydroxylation and arachidonic acid epoxidation were analyzed by ultra-performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). In reaction to paclitaxel, the purified CYP2C8 enzyme produced 6α-hydroxylated paclitaxel as a major metabolite. The steady-state kinetic analysis of paclitaxel 6α-hydroxylation determined that the kcat was 1.3±0.1 min-1 and the Km was 22±4.0 μM. And it metabolized arachidonic acid to epoxyeicosatrienoic acids (EETs), chiefly 11,12-EET and 14,15-EET.
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