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Structure, function, and application of cytochrome P450 enzymes
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Abstract: Cytochrome P450 (CYP), membrane-bound hemoglobin enzymes, are widely present in
microorganisms, animals, plants, and human. CYPs have a variety of biocatalytic activities such as
oxidation, epoxidation hydroxylation, demethylation et al. Therefore, they play a key role in detoxification
of biotin, cell metabolism and maintaining homeostasis. More importantly, the catalytic activity of CYPs is
a hot issue in the fields of drug interaction and endocrine function. Furthermore, they are also widely
utilized in the metabolism of drugs, carcinogens, steroids, fat-soluble vitamins and many other types of
chemicals. This review provides a comprehensive overview of the structure, function, clinical application,
and development prospects of CYPs. Besides, we aim to discuss the latest research and development
prospects of CYPs.
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Table 1 57 types of human cytochrome P450!""!
CYP %k WA CYP i WA
CYP family Isoforms ECYP family Isoforms
1 1A1, 1A2, 1B1 19 19A1
2 2A6, 2A7, 2A13, 2B6, 2C8, 2C9, 2C18, 2C19, 2D6, 2E1, 2F1, 2J2, 2R1, 281, 2U1, 2W1120 20A1
3 3A4, 3A5,3A7, 3A43 21 21A1
4 4A11,4A22, 4B1, 4F2, 4F3, 4F8, 4F11, 4F12, 4F22, 4V2, 4X1, 4Z1 §24 24A1
5 5A1 6 26A1, 26B1, 26C1
7 7A1, 7B1 27 27A1, 27B1, 27C1
8 8A1, 8B1 39 39A1
11 11A1, 11B1, 11B2 46 46A1
17 17A1 51 51A1
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Figure 1 Membrane topology of CYP!"
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Table 2 Classification of human CYP based on different substrates!"!

Class of substrates CYP enzymes

Sterols
Xenobiotics
Fatty acids

IB1*, 7A1*, 7B1, 8B1, 11A1*, 11B1, 11B2*, 17A1*, 19A1*, 21A2*, 27A1, 39A1, 46A1*, 51A1*
1A1%, 1A2*, 2A6*%, 2A13*, 2B6*, 2C8*, 2C9*, 2C18, 2C19*, 2D6*, 2E1*, 2F1, 3A4*, 3A5, 3A7, 3A43
212,2U1, 4A11, 4B1**, 4F11, 4F12, 4V2

Eicosanoids 4F2, 4F3, 4F8, 5A1, 8A1*
Vitamins 2R1*, 24A1** 26Al, 26B1, 26C1, 27B1, 27C1
Unknown 2A7,2S1,2W1, 4A22, 4F22, 4X1, 471, 20A1

xR T X PR ARG (T AERE); **: el 7 ORBEUR T X ST A RS

Note: *: X-ray crystal structure (for human enzymes) is reported; **: Rat or rabbit X-ray crystal structure is reported.
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Figure 2 Type I and type II electron transfer chains of
CYP
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Note: The catalytic mechanism of CYP can be classified as type [
and type I1"'"). Figure 2 shows type I and type II electron transfer
chains. Type I uses flavin protein to transfer electrons through

Fe,S; in the middle. Type II receives electrons through a
reductase containing FAD and FMN!'",
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