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Elucidation of sodium translocation mechanism of Na+-pumping NADH-ubiquinone
oxidoreductase from Vibrio cholerae
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The sodium_pumping NADH-quinone oxidoreductase (NQR) couples electron
transfer from NADH to ubiquinone with sodium pumping. To investigate the coupling mechanism of redox
reactions and sodium translocation, various quinones with different side chain structures were
synthesized, and their activities were evaluated. The results revealed that while reduction was
observed with quinones having no side chain or short side chain, sodium ion transport did not occur.
This finding suggests that the side chain structure of quinones plays a crucial role in transport
mechanisms.

Cryo-EM



Na* NADH- NQR

Na* NQR 6
NgrA F NADHNF _, FADNAF _, 2Fg-28NarF _, FeNarb _, FMNNarc _,
FMNNaB _, (RBF)NaB_, (Q)NarA
Vibrio cholerae
H* NADH- -1
2014
NQR X
3 (29
33A) NQR
Na*
ubiquinone-0 UQ, NQR
UQo Na*
Na*
NQR
Na* “ 7
Na*
Na*
Na*
Na* Cryo-
EM Na"™-NQR
Na*
Na*
NQR Na*
NQR
uQ uQ Na* Na*
UQO

UQchz UQcams
Na* ( D
uQ



NQR uQ UQo UQcrs UQcams
NQR
uQ I
NQR ?j% * /g BYREEE| Natiix
Na* O i on, o 5% Ry
uQ
NQR O tpew YW s | #s
Na* (n=1~3) (m=1,2)
1. Na*
Na*-NQR
NQR 2014 X
cryo-EM
2.7 ( 2A)
98%
X
(RBF) NgrB NgrE W 90 A
NqrF
cryo-EM
NqgrB _
X eytoplasm G g
NqrF vf A
3 state ! % 3
NqrF
NQR
korormicin A aurachin D-42
cryo-EM
NqgrB N
TMH 1 TMH2 TMH3
( 2B) Gly2-
Leu26

. (A) NQR
(B) korormicin A

cryo-EM



6 6 3 2

Ikunishi Ryo Otani Ryohei Masuya Takahiro Shinzawa-ltoh Kyoko Shiba Tomoo Murai 299
Masatoshi Miyoshi Hideto
Respiratory complex I in mitochondrial membrane catalyzes oversized ubiquinones 2023

Journal of Biological Chemistry

105001 105001

DOl
10.1016/j . jbc.2023.105001

Tsuji Atsuhito Masuya Takahiro Arichi Norihito Inuki Shinsuke Murai Masatoshi Miyoshi 14

Hideto Ohno Hiroaki

Discovery of Bis-sulfonamides as Novel Inhibitors of Mitochondrial NADH-Quinone Oxidoreductase 2023

(Complex I)

ACS Medicinal Chemistry Letters 211 216
DOl

10.1021/acsmedchemlett.2c00504

Kishikawa Jun-ichi Ishikawa Moe Masuya Takahiro Murai Masatoshi Kitazumi Yuki Butler 13

Nicole L. Kato Takayuki Barquera Blanca Miyoshi Hideto

Cryo-EM structures of Nat+-pumping NADH-ubiquinone oxidoreductase from Vibrio cholerae 2022

Nature Communications 4082
DOl

10.1038/s41467-022-31718-1

Uno Shinpei Masuya Takahiro Zdorevskyi Oleksii Ikunishi Ryo Shinzawa-ltoh Kyoko Lasham 298

Jonathan Sharma Vivek Murai Masatoshi Miyoshi Hideto

Diverse reaction behaviors of artificial ubiquinones in mitochondrial respiratory complex I 2022

Journal of Biological Chemistry

102075 102075

DOl
10.1016/j . jbc.2022.102075




Ishikawa Moe Masuya Takahiro Kuroda Seina Uno Shinpei Butler Nicole L. Foreman Sara Murai 1863
Masatoshi Barquera Blanca Miyoshi Hideto

The side chain of ubiquinone plays a critical role in Nat+ translocation by the NADH-ubiquinone 2022
oxidoreductase (Na+-NQR) from Vibrio cholerae

Biochimica et Biophysica Acta (BBA) - Bioenergetics 148547 148547

DOl
10.1016/j .bbabio.2022.148547

Unten Yufu Murai Masatoshi Koshitaka Tomoki Kitao Kotaro Shirai Osamu Masuya Takahiro 1863
Miyoshi Hideto

Comprehensive understanding of multiple actions of anticancer drug tamoxifen in isolated 2022

mitochondria

Biochimica et Biophysica Acta (BBA) - Bioenergetics 148520 148520
DOl

10.1016/j .bbabio.2021.148520

25 0 3

Masuya, T., Nishida, M., Murai, M., and Miyoshi, H.

Photoaffinity labeling reveals the flexible conformations of acetogenin in the ubiquinone reaction cavity of mitochondrial
respiratory complex I

Gordon Research Conference

2023

Murai, M., Mizutani, M., Kuroda, S., Oku, M., Aoki, W., Masuya, T., and Miyoshi, H.

Comprehensive screening of the proteins involved in the trafficking of coenzyme Q in Saccharomyces cerevisiae using
synthetic ubiquinone probes

Gordon Research Conference

2023




3.Ishikawa, M., Kishikawa, J., Masuya, T., Murai, M., Kitazumi, Y., Butler, N. L., Kato, T., Barquera, B., and Miyoshi, H.

Cryo-EM Structures of the Nat+-Pumping NADH-ubiquinone Oxidoreductase from Vibrio cholerae

Gordon Research Conference

2023

49
2024

-1

49

2024
Blanca Barquera
Na+ NADH-
2024

2024




2024

2024
2024
2024
- -1
2024
2024
Blanca Barquera
Na+ NADH-
2024

2024




49

2024
Blanca Barquera
Na+ NADH-
49
2024
Blanca Barquera

Na+ NADH-
37
2023

-1

37

2023




2023

2023
Nicole L. Butler Blanca Barquera
Na+ NADH-
2023
2023
-1
2023
2023
-1
2023

2023




Nicole L. Butler Blanca Barquera

Na+ NADH
48
2023
-1
48
2023
-1
48
2022
Nicole L. Butler Blanca Barquera
Na+ NADH-
48

2022




Nicole L. Butler

Blanca Barquera

Na+ NADH-
37
2022
Nicole L. Butler Blanca Barquera
Na+ NADH-
60
2022
Blanca Barquera
Na+ NADH-
64
2022
0

http://www.biofunc-chem._kais.kyoto-u.ac.jp

Researchmap

https://researchmap.jp/t_masuya/?lang=japanese

Google Scholar
https://scholar.google.co.jp/citations?user=AyNAzrUAAAAJ&hl=ja







