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High-resolution structural studies of electron transfer reaction mechanism in
the redox cycle of NADH-cytochrome b5 reductase
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High-resolution structural analyses were performed for NADH-cytochrome b5
reductase (b5R) and cytochrome b5 (b5) found in mammalian endoplasmic reticulum. The b5R and b5
redox system is involved in some metabolic processes including lipid synthesis. We have successfully

determined high-resolution neutron and X-ray crystal structures for several redox states of b5R.
The high-resolution structure analyses provide insights for understanding molecular mechanisms of
the hydrogen movement that has important roles in the b5R redox cycle. Additionally, we could obtain
high quality crystals of b5 with large volumes. Therefore, we will be able to perform
high-resolution neutron structure analyses to visualize hydrogen atoms that have key roles in the b5

redox reaction.



2
b5R
2
NAD 2
(4]
(3]
b5R b5
X
X
b5R-b5
b5R-b5
SPring-8 X
1 mm3

b5

(1]

NADH bs b5R bs b5
X [2, 3] b5R
0.78 A X FAD
[2] bSR  FAD  NADH
Thr  Vva
b5
1 A X
b5R-b5
X
b5R b5
X
b5R-b5
b5R
PF
b5R
JPARC iBIX



b5R
b5R v
BioDiff -
FAD
300
FAD
1 FAD
1
B NVERE
/ ;|2 FAD
y : j - N N (0]
/’0‘ Y51 II j:j
., ’ :
H, w 3
N L ]
.. (o]
o ¢ T '
N 1.
L H.
o T66
0 4 |
H Huay,, # oo
‘0,
Wat ' H
. FAD
b5R X
b5R
T66V
SPring-8  BL44XU X
FAD  NAD
o NADH
NAD(H)
H+

FAD
H-

FAD

1A



WT Mutant

WT = — : |
Il —
-\ —
Mutant L‘/I\I’AD*iFADH NADH {FAD
o 3.00A Jyro1 373 K 5T
N5 /\% I'Ns™ ‘(%
t." ...-; 1
Y ﬁisw " His49
Thre6) #
2 Te6V
NAD FAD
b5
b5 1 mm?3
3 J-PARC
iBIX 15A
3

[1] A. Dey, F.E. Jenney Jr., M\W.W. Adams et al., Science, 318, 1464-1468 (2007).
[2] M. Yamada, T. Tamada, K. Takeda et al., J. Biol. Mol., 425, 4295-4306 (2013).
[3] Y. Hirano, S. Kimura, T. Tamada, Acta Crystallogr D, 71, 1572-1581 (2015).

[4] S. Kimura, M. Kawamura, T. lyanagi, J. Biol. Chem., 278, 3580-3589 (2003).



1 0
39
2020
92-97
Dol
19 6
NADH- b5
2020 2 iBIX
2021
X
419 CBI
2021
Andreas Ostermann
2

2020




Andreas Ostermann

NADH- b5

2020

1BIX-JAXA-KEK -QST

2020

Andreas Ostermann

93

2020

Yu Hirano, Kazuo Kurihara, Katsuhiro Kusaka, Andreas Ostermann, Shigenobu Kimura, Kunio Miki, Taro Tamada

High-resolution structure analysis of NADH-cytochrome b5 reductase

The 20th annual meeting of the Protein Science Society of Japan

2020




Andreas Ostermann

1
2019
Andreas Ostermann
NADH b5
19 71
2019
Andreas Ostermann
NADH b5
2019

Yu Hirano, Kazuo Kurihara, Katsuhiro Kusaka, Andreas Ostermann, Shigenobu Kimura, Kunio Miki, Taro Tamada

Structural studies of the NADH-cytochrome b5 reductase

3rd QST International Symposium

2019




Yu Hirano

X-ray and neutron structure analyses of redox proteins at high-resolutions

3rd International Symposium of Quantum Beam Science at lIbaraki University

2018

NADH b5

18

2018

Yu Hirano, Kazuo Kurihara, Andreas Ostermann, Katsuhiro Kusaka, Shigenobu Kimura, Kunio Miki, Taro Tamada

Neutron structure analysis of NADH cytochrome b5 reductase

German Conference for Research with Synchrotoron Radiation, Neutrons and lon Beams at Large Facilities

2018

Andreas Ostermann

NADH b5

2018

2018




2017

2018

Yu Hirano, Kazuo Kurihara, Andreas Ostermann, Katsuhiro Kusaka, Shigenobu Kimura, Kunio Miki, Taro Tamada

Neutron crystal structure studies of the oxidized form of NADH-cytochrome b5 reductase

Conference of Asian Crystallographic Association

2018

NADH b5

29

2017

NADH b5

17

2017




(KIMURA Shigenobu)

(12101)




