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Catalytic mechanism of cytochrome P450 enzyme studied

by site-speciflic incorporation of unnatural amino acids
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In the monooxygenation reaction catalyzed by cytochrome P450cam (P450cam),
Thr252, a hydroxyl amino acid at the active site, is essential for the reductive cleavage
of O-O bond of oxygen: hydroxyl (OH} group of the Thr has been proposed to serve as
an acid catalyst for the O-O bond scission. In this study, four different unnatural
amino acids were incorporated into 252-position to verify the role of the OH group.
Catalytic activities of the mutant enzymes suggest that the OH group does not function
as catalyst. Then, we propose that the OH group serves as an anchor of an acid
catalyst and facilitates its catalytic action to cleave the O-O bond; water is possibly
the catalyst.
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EIT, COALA Y ARBMEOREE TIHL RFT A0, ZokEREL M
OERECEEZRZ A3 ODALA LA Z 7 O7 % P450can®252RE~EA L |
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# 252 G-Me-Thr 100 410
252 Ser 85 830
252 O-Me-Asp 76 140
252 Asn 57 420
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FY. AT 2 /B O-methyl-Thr (-OCH3 % 0) & O-methyl-Asp (-COOCH3 % #§
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TIHTER VLD, COBRPL Dy 7Y v FiE% 5 L 80701025280 7
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Ala (NH3'2F0) CEABRETHMLLT Y H 9TV v r+2 (hy 7y v o)
BH%BET) &G, 262601270 b LSRR AT B 25 T IR IR B X
WEERZ G, o T262MA LA = VkKEEEEAS, B ab IRT &5 ZokER A
DAy PT =7 LDMES N Ta b EEEAN LICSTEL. 00 BAE
TAHMMME UTEIET A L v DB S N3l RUthrve Z: bht, £
CTRAMFE, B\ R X9 %, WSl2BE LTS VERIBLE. o2 T,
BRAMKE & LT D1 The252 & Asp251 D MICTFTET 2 K5TF T, Thr2520 7k ik
Wy COALAZ Y ERGTFOMDKREFREOEEEELE L TCORB /oL £ L,
ZLT, COLIRNLTA VA= OMEIKRGTF 3+ 8552 L5, ko7 o
PR RIZBOTHRL (7T b 2B L. RS T OB S LToiks i
M, LnTid, By 7)) v SR RO Dbl E R A, BT, MR
HEFLHFDT7 I /M (Thr, Ser. Asn, O-methyl-Thr, O-methyl-Asp ) D @A
Vil T THGERo TwAZ LIE, MERTFISAERSESELILI &b
SEMNTESL, —7Ji. 3-amino-Ala BIRETIEENAMIT 20, B2L r o
FHNTEDWTHD 7 2 /407 -NH3" & LOMEEL TH Y., ABESOIHERK
ELTHWTWEW D ERRLTWES,
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B LR ETEBIC L TEHE LW L2285 T w5, o T, Smethyl-
Cys % Cys HIRIATH, Lo 7o b UG RSB B ARGT % B3 5 O FE5H
MDKHERGRER A wdie, 7oy TU T EFIERILERNLT Y
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GTPase) T, 4 F THRHAEMIE & UTO/MEBIMRBE N TSI 7 3 / Bk
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ZOHETH, Liko X 310 F0KRBEESEREOBAE S LT { TiERE E
Sz, o T, BIMUO R TAMEIE L2 2 S N TWARILIZB WT b FlHED M
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