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In this project, | established heterologous expression, microscopic
single-molecule analysis and X-ray crystallographic systems for bovine F1-ATPase which has high
structural similarity to human F1. By using the systems, effects of resveratrol, which has been
suggested to have positive effects of extending lifetime and curing adult diseases of eukaryotes,
have been analyzed as a model inhibitor for mammalian F1. As a result, resveratrol was suggested to
inhibit the ATP-synthesis turnover by preventing the elementary step of product phosphate-binding by

binding to the cleft formed between the rotor and stator subunits of bovine F1. This finding would
become a theoretical basis to artificially control the energy system of mammalian species in future.

FOF1-ATP synthase F1-ATPase ATP



3 (ATP)

ATP
F,F,-ATP ( FoFD)
FoF,
FoF,
FoF,
a -
HDL
apolipoprotein A-1
FoF,
FoFs
ATP F.,-ATPase(F,)
FFi  F
Fi
Fy
Fy
X
FoFl Fo
ATP
H+
F. ATP
F.( )
ATP ATP
Fy
X
Fy « )
FoF,
Fy
Fy
Fi(

99%)

Fi
X
Fy
Fy
X
Fi
Fy
(26 ) Fy
ATPase 655+ 38rps
F,(705+ 75 rps) F,
ATP
F. 6
ATP 1.8+ 0.3x 10" /M/s
( 2.7+ 0.3x 10" /M/s) F,
Fy
X
F, sitting-drop
PEG3350 ATP
AMPPNP Mg?*
SPring8 (BL32XU BL41XU
BL44XU)
1
3
4 F.
(
)
( )
X
(
)
Fy C )
ATP 90
ATP
ATP
ATP ATP



( 20 )
(
75 )
ATP
ATP
FOF1
ATP
9
ATP
FOF1 ATP
ATP
FooX
F

inhibitory factor-1 (IF1)

Fy

Kang S, Todokoro Y, Bak S, Suzuki T,

Yoshida M, Fujiwara T, Akutsu, H
(2017) Direct assignment of 13C
solid-state NMR signals of TF,F, ATP
synthase subunit c-ring in lipid
membranes and its implication for the
ring structure. J Biomol NMR, 70(1),

53-65, doi: 10.1007/s10858-017-0158-
X, ;

Schenck S, Kunz L, Sahlender D, Pardon
D, Savtchuk I, Suzuki T, Neldner Y,

Stefanic¢ S, Steyaert J, Volterra A,

Dutzler R (2017) Generation and
characterization of anti-VGLUT
nanobodies acting as inhibitors of
transport.  Biochemistry, 56(30),

3962-3971, doi: 10.1021/acs.biochem.

7b00436,

Soga N, Kimura K, Kinosita, K Jr,

Yoshida M and Suzuki T (2017) Perfect
chemo-mechanical coupling of FF,-ATP
synthase, Proc Natl Acad Sci USA,

114(19), 4960-4965, doi: 10.1073/pnas.
1700801114,

Mitome N, Sato H, Tomiyama T,

Shimabukuro K, Matsunishi T, Hamada K
and Suzuki T (2017) ldentification of
aqueous access residues of the sodium
halfchannel in transmembrane helix 5
of the Fo-a subunit of Propionigenium
modestum  ATP  synthase,  Biophys
Physicobiol, 14, 41-47, doi: 10.2142/
biophysico.14.0 41, .

Suzuki T, lida N, Suzuki J, Watanabe
Y, Endo T, Hisabori T and Yoshida M

(2016) Expression of mammalian

mitochondrial F,-ATPase in

Escherichia coli depends on two
chaperone factors, AFl and AF2. FEBS
Open Bio, 6(12), 1267-1272, doi:

10.1002/2211-5463.12143,



Eriksen J, Chang R, McGregor M, Silm
K, Suzuki T, Edwards RH (2016) Protons
Regulate Vesicular Glutamate
Transporters through an Allosteric
Mechanism. Neuron, 90(4), 768-80,
doi: 10.1016/j.neuron.2016.03.026,

Saita E, Suzuki T, Kinosita K Jr,
Yoshida M (2015) Simple mechanism
whereby F,-ATPase motor rotates with
near-perfect chemo-mechanical energy
conversion. Proc Natl Acad Sci USA,
112(31), 9626-31, doi:
10.1073/pnas. 1422885112, .
Shirakihara Y, Shiratori A, Tanikawa H,
Nakasako M, Yoshida M and Suzuki T
(2015) Structure of a thermophilic
F,-ATPase inhibited by an € -subunit:
Deeper insight into the € -inhibition
mechanism. FEBS J, 282(15), 2895-913,
doi: 10.1111/febs.13329,

Toshiharu Suzuki, Kunio Hirata, Eiki
Yamashita, Seiki Baba, Naoya lida,
Takashi Kumasaka, Toshiya Endo, Toru
Hisabori, Masasuke Yoshida, Hiroyuki
Noji, CHEMOMECHANICAL COUPLING OF
ROTATION OF MAMMALIAN F,-ATPASE BY
STATIC AND DYNAMIC X-RAY
CRYSTALLOGRAPHIC STUDIES, 62th
Biophysical Society Annual Meeting,
San Francisco, USA, 2018 2 17-21

Synechocystis sp.

PCC6803  ATP
43
2017 12 19-21
Bacillus PS3 F,F,-ATP
ATP H*
43 2017 12 19-21
Su-Jun Kang
F ATP Cc- NMR
43 2017 12 19-21

__ Perfect chemomechanical coupling
of FF,-ATP synthase
43 2017 12
19-21

10.

11

12.

13.

14.

X
F1-ATPase
43

2017 12 19-21

2017

2017 12 6-9

1,2,3 4 5

F,-ATPase
29
2017 11 23-24
JVS
Naoya lida, Yuzo Kasuya, Naoki Soga,
Taro Uyeda, Masasuke Yoshida,
Kazuhiko Kinosita, Toshiharu Suzuki
pH-indicator Bacillus
PS3 F,F,-ATP ATP
H* 55
2017 9

19-21
Ryo Watanabe, Hiroshi Ueno, Toshiharu
Suzuki, Ryohei Kobayashi, Hiroyuki
Noj i F,-ATPase
55
2017 9 19-21

Mariel Zarco Zavala, Duncan G.G.
Mcmillan, Toshiharu Suzuki, Hiroshi
Ueno, Rikiya Watanabe, Francisco
Mendoza Hoffmann, José J.Garcia Trejo,
Hiroyuki Noji, Biophysical
Characterization of the
Chemomechanical Coupling of F1 ATPase
of Paracoccus denitrificans 55

2017
9 19-21
X
F,-ATPase
55
2017 9
19-21
Toshiharu Suzuki (2016) Arginine

finger mediated rotation of bovine
F,-ATPase driven by phosphate-release.
European Bioenergetics conference
2016, Riva del Garda, Italia 7 6



15.

16.

17.

18.

19.

20.

21.

22.

X
F1-ATPase
2017 6 22
17
X
F,-ATPase
6

2017 3 13-14

F1-ATPase

54

2016 11  25-27
Mariel Zarco-Zavala, Duncan G G
McMillan, Toshiharu Suzuki, Hiroshi
Ueno, Francisco Mendoza-Hoffmann,

Jose J. Garcia-Trejo, Hiroyuki Nojil
Unveiling the chemomechanical
coupling of F1 ATPase of Paracoccus
denitrificans 54

2016 11  25-27
Naoya lida, Yuzo Kasuya, Naoki Soga,
Toshiharu Suzuki, Taro Uyeda, Masasuke
Yoshida, Kazuhiko Kinosita
Determination of the proton pump
activity and the H/ATP ratio of
thermophilic Bacillus PS3 FJF,-ATP
synthase 54
2016 11  25-27
Toshiharu Suzuki (2016) How does
F,-ATPase drive rotation? X-ray
crystallography and single-molecule
studies of mammalian F,-ATPases 16

( ) 6 79

F,-ATPase
BMB2015( 27
/ )
ATP
2015 12 2
Na+
F,F1-ATP a
41 2015
12
Bacillus PS3 F,F,-ATP
ATP H*

41

2015 12

23.
Resveratrol
F,-ATPase
41
2015 12
24.
F,-ATPase
41 2015 12
25.
?
F,-ATPase
15 2015

https://www.researchgate.net/profile/To
shiharu_Suzuki?2
https://researchmap.jp/7000007501/

@
SUZUKI, Toshiharu

@

®

*



