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Research progress in microbial cytochrome P450 and xenobiotic metabolism™
DING Junmei, LI Guotao & HUANG Zunxi

Engineering Research Center of Sustainable Development and Utilization of Biomall Energy, Yunnan Normal University, Kunming 650500, China

PAbstract] Cytochrome P450 (CYP450s) is a type of heme-mercaptide protein superfamily, which is distributed widely in
animals, plants, and microorganisms. CYP450s can oxidize and degrade many exogenous compounds such as drugs, herbicides,
pesticides, some persistent organic pollutants, and so on. Based on recent researches, this paper reviews the nomenclature,
classification, structure, and catalytic mechanism of P450 enzymes, and summarizes the research progresses in the metabolism
and biodegradation of xenobiotics using P450 enzymes from microorganisms. The nomenclature and classification of the P450
gene superfamily mainly rely on the similarities of amino acid sequences. Although the structures of P450 are conserved, their
recognition sites towards to the substrates are variable. This is also the structural basis for the catalytic diversities of P450
enzymes. Few P450 enzymes from bacteria and fungi can metabolize and degrade xenobiotics such as polycyclic aromatic
hydrocarbons, herbicides, and so on. However, these P450 enzymes are less likely be used in practical applications because of their
low catalytic activities. In the future, more P450 enzymes with high degradable efficiencies towards xenobiotics are needed to be
obtained using multiple omics tools or modifying the existing P450 enzymes, to achieve the bioremediation of the environment.
[ﬁwmub cytochrome P450; bioremediation; xenobiotic; enzyme engineering
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