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Discovery of specific redox systems for bacterial cytochrome P450s
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A method to identify electron transfer proteins and their reductases
required for cytochrome P450s has been developed. Selective protein assembly using subunits of a
heterotrimeric proteins as concatenating units enabled to identify reductases that can reduce target
electron transfer protein using cell lysates. Furthermore, the selective assembly of the three
proteins enabled to identify the redox partner proteins by utilizing the competition between the
interaction of electron transfer proteins with cytochrome P450s and that with reductases, which are

not detected in free protein solution,

P450



P450 (P450)
P450 300
P450
(Appl.
Microbiol. Biotechnol. 2014)
P450
P450 (ET) NAD(P)H
(RD)
( ) (ET RD)
P450 P450
ET
P450 RD
RD ET ET P450
ET RD
ET
P450
( ) ET P450 INAD(P)H;  ~ 450, ° )
H- | RH o, RH §
E CFEIID . N CFE":
C:ys &) C:ys
P450 /I . t o
- - A® RH @
&) R-OH
°f _|® EH)
ET = L -
RD P450 ET
P450 10 P450
(ET) (RD)
ET P450
P450 ET RD
(ET) (RD) P450
ET RD ET P450 ET RD P450




ET RD P450

ET RD P450
ET RD ET RD
ET P450 ET P450
ET RD ET P450
PCNA
ET RD P450
RD ET ET
ET RD ET
RD P450 ET RD ET P450
ET RD P450
ET RD ET P450
ET RD ET P450
ET RD ET P450
ET
Sulfolobus solfataricus PCNA SsoPCNAL1
SsoPCNA2 SsoPCNA3 SsoPCNA1l SsoPCNA2
P450 FdR (FdX)
SsoPCNAL1-FdR
SSoPCNA2-FdX
SsoPCNAL1-FdR
FdR FdX FdR
FdX c
FdX FdR
FAR FdX
FdR FdX
PCNA N C 2
6 SsoPCNA1 SsoPCNA2 SsoPCNA3
1 Pseudomonasu putida P450 P450cam
PdX PdR
P450cam PdX P450cam PdX
Biotechnol.
J. 2018
P450cam PdX
P450cam
P450cam PdR PdX

S. solfataricus PCNA
Metallosphaera sedula PCNA MsePCNAL1
MsePCNA2 MsePCNAS3 PdR PdX P450cam



P. putida P450 PCNA FdX FdR
FdR FdX PdR
PdX
FdR FdX
P450
P450 FdR  FdX

P450



Haga Tomoaki Hirakawa Hidehiko Nagamune Teruyuki 13

Artificial Self- Sufficient Cytochrome P450 Containing Multiple Auxiliary Proteins Demonstrates 2018
Improved Monooxygenase Activity

Biotechnology Journal 1800088 1800088

DOl
10.1002/biot.201800088

P450cam

82

2019

P450

31

2018

Hidehiko Hirakawa

What is happening in an artificial self-sufficient cytochrome P4507?
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Artificial proximity of electron transfer protein to cytochrome P450 opens a treasure chest
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