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Fundamental research for elucidation of the molecular structure mechanism of
oxidative phosphorylation enzymes and development of drug discovery

Takashima, Seiji
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In Japan, the number of patients with heart failure is rapidly increasing as
the population ages, and this has become an important public health issue. On the other hand,
effective treatment methods for heart failure are limited, and the development of therapeutic drugs
has not progressed. This study focused on specific factors related to the onset and exacerbation of
heart failure, and clarified the role of these factors in the pathology of heart failure.
Furthermore, we proceeded with the development of a completely new heart failure treatment targeting
this factor, and achieved conceptual verification of its efficacy in vivo.

ATP



ATP
G0s2

GOs2
ATP
G0S2
ATP G0S2
G0S2
ATP
G0S2
G0S2 5
4000
WM

[Ci1]-acetate PET-CT Work Metabolic Index (W.M.1)

[C11]-acetate Kmono
SBP  Stroke Volume Index(SVI) HR Kmono
WM. 1

C-acetate
Transverse Coronal Sagittal
§ inclination = Knono
( Q T Time (sec)

[C11]-acetate PET-CT

ATP G0S2

GOs2

G0s2



$/8 ratio

ol — X AT DR oI
AR AT F N RN e
: Avg. S/Bratio=7.15 ——
5 ps = - e s P - 60s2
2'-factor -
: - S — S/B ratio Z
£ PN WO SN PWIRATES—
= . Avg.Z' =0.83
De novo library
G0s2
) (52,400 cpds)
B« G0S2 First
= Screening
g — . off 52400
%) it lé
<. . 324
o g9 2
2" 3 -— 5
o =
=
(T
24
G0s2 ca7
16301.0Q000 ||,,. 16750.00000 16280.00000 16281.00000
e . s “1  |cos2 cazs
e lGos2 G0S2 C47S +E&m
e el A B ‘ MALDI-TOF MS
= - G o ca7
. = 1ed. et
» C47S
j P Bes Be5 C47
= GeS e
e s
3e5 A3 de5
“ 32580.00000
Posoor | 1£304.00000 i!m
& -u‘m.mf (50010 ; g
ca7 G0s2 BAG5 E44
G0s2 C47

G0s2

cut

G0s2
1:1



Membrane
Targeting

G0S2
@ F
e { Mitochondria GOSZ Cys47
Newl
Sygtﬁ%s%zed BAG5
rotein GOSZ
Degradation
—p Proteasome
BINDS G0s2 #28
#28- #28-
D 2526272829 30 33436 37383 2 647
52627 28 313233343 D 3738394041 424344 45464 . #28
s e - L e e e e e GOSZ
G0S2
o ————— ” - v o o | GAPDH
#2828 #2829 #2830 #2831 #2839 #2840 P 4o84p
— > " 7 o '_<n Y
COMMON STRUCTURE
G0s2 #28
ATP
POC #28
Hypoxia(1%)
48hrs
: 50 X
1.05 . Hypoxia 02=1% = *
o = i mean + SD
[9) - *n<
& s | mean+S.EM o P00
o - *P<0.01 T 30
& 0.9 - 2
=}
< 0.5 P
= | * @
E 0.8 (8]
& o075 * 10
-0-DMSO N=12
0.7 4
~&-#28-29 3uM N=10 0
065 1 _m-#28-20 10yM N=14
0.6 r v T v v v v v » (min)
0 20 40 60 80 100 120 140 160 180
#28 ATP
ATP G0s2
#28 28-69 10mg/kg
G0s2
POC
POC
NADH/FADH [11C]-acetate



Kmono
X
40000 -
Bk
5 s
e 30000 - L 4
R ° |
#H —
*lﬁ 20000 - _{
W
=
X 10000-
H
0 T T T
DMSO #28-69 #28-69
(n=5) 10mg/kg  50mg/kg
(n=5) (n=2)
G0S2
#28-69  G0S2 ADMET

#28

ATP X

/Kmono
#28-69
,#28-69
[11C]-acetate
PET-CT
Kmono SVl
HR BP
SVIXHRXBP
SVIXHRXBP/Kmono
2024



11 9 0 2

Okamoto Chisato Tsukamoto Osamu Hasegawa Takuya Matsuoka Ken Amaki Makoto Kanzaki 4

Hideaki lzumi Chisato Takashima Seiji Ito Shin Kitakaze Masafumi

Association Between B-Type Natriuretic Peptide Deficiency and Left Ventricular Concentric 2024

Hypertrophy in Subclinical Individuals

JACC: Asia 87 88
DOl

10.1016/j . jacasi .2023.10.002

Kameda Satoshi Higo Shuichiro Shiba Mikio Kondo Takumi Li Junjun Liu Li Tabata Tomoka 8

Inoue Hiroyuki Okuno Shota Ogawa Shou Kuramoto Yuki Yasutake Hideki Lee Jong-Kook

Takashima Seiji lIkeda Yoshihiko Hikoso Shungo Miyagawa Shigeru Sakata Yasushi

Modeling Reduced Contractility and Stiffness Using iPSC-Derived Cardiomyocytes Generated From 2023

Female Becker Muscular Dystrophy Carrier

JACC: Basic to Translational Science 599 613
DOl

10.1016/j . jacbts.2022.11.007

Kameda Satoshi Higo Shuichiro Shiba Mikio Kondo Takumi Li Junjun Liu Li Tabata Tomoka 8

Inoue Hiroyuki Okuno Shota Ogawa Shou Kuramoto Yuki Yasutake Hideki Lee Jong-Kook

Takashima Seiji lIkeda Yoshihiko Hikoso Shungo Miyagawa Shigeru Sakata Yasushi

Modeling Reduced Contractility and Stiffness Using iPSC-Derived Cardiomyocytes Generated From 2023

Female Becker Muscular Dystrophy Carrier

JACC: Basic to Translational Science 599 613
DOl

10.1016/j . jacbts.2022.11.007

Uegaki Kaiku Tokunaga Yuji Inoue Michio Takashima Seiji Inaba Kenji Takeuchi Koh Ushioda 42

Ryo Nagata Kazuhiro

The oxidative folding of nascent polypeptides provides electrons for reductive reactions in the 2023

ER

Cell Reports

112742 112742

DOl
10.1016/j .celrep.2023.112742




Hitsumoto Tatsuroet al ( last author)

147

Restoration of Cardiac Myosin Light Chain Kinase Ameliorates Systolic Dysfunction by Reducing 2023

Superrelaxed Myosin

Circulation 1902 1918
DOl

10.1161/CIRCULATIONAHA.122.062885

Nishida Yuya et al 13

Identifying antibiotics based on structural differences in the conserved allostery from 2022

mitochondrial heme-copper oxidases

Nature Communications 1 14
DOl

10.1038/s41467-022-34771-y

Oya Ryohei Tsukamoto Osamu Hitsumoto Tatsuro Nakahara Naoya Okamoto Chisato Matsuoka Ken 23

Kato Hisakazu Inohara Hidenori Takashima Seiji

Gene Transfer of Skeletal Muscle-Type Myosin Light Chain Kinase via Adeno-Associated Virus 6 2022

Improves Muscle Functions in an Amyotrophic Lateral Sclerosis Mouse Model

International Journal of Molecular Sciences 1747 1747
DOl

10.3390/ijms23031747

Inoue Hiroyuki Nakamura Satoki Higo Shuichiro Shiba Mikio Kohama Yasuaki Kondo Takumi 17

Kameda Satoshi Tabata Tomoka Okuno Shota Ikeda Yoshihiko Li Junjun Liu Li Yamazaki

Satoru Takeda Maki Ito Emiko Takashima Seiji Miyagawa Shigeru Sawa Yoshiki Hikoso

Shungo Sakata Yasushi

Modeling reduced contractility and impaired desmosome assembly due to plakophilin-2 deficiency 2022

using isogenic iPS cell-derived cardiomyocytes

Stem Cell Reports 337 351

DOl
10.1016/j .stemcr.2021.12.016




Hakui Hideyuki Kioka Hidetaka Miyashita Yohei Nishimura Shunsuke Matsuoka Ken Kato 14

Hisakazu Tsukamoto Osamu Kuramoto Yuki Takuwa Ayako Takahashi Yusuke Saito Shigeyoshi

Ohta Kunio Asanuma Hiroshi Fu Hai Ying Shinomiya Haruki Yamada Noriaki Ohtani Tomohito,

Takashima Seiji et al

Loss-of-function mutations in the co-chaperone protein BAG5 cause dilated cardiomyopathy 2022

requiring heart transplantation

Science Translational Medicine eabf3274
DOl

10.1126/scitranslmed.abf3274

Min Kyung-Duk Asakura Masanori Shirai Manabu Yamazaki Satoru Ito Shin Fu Hai Ying Asanuma 11

Hiroshi Asano Yoshihiro Minamino Tetsuo Takashima Seiji Kitakaze Masafumi

ASB2 is a novel E3 ligase of SMAD9 required for cardiogenesis 2021

Scientific Reports 23056
DOl

10.1038/s41598-021-02390-0

Okamoto Chisato Tsukamoto Osamu Hasegawa Takuya Hitsumoto Tatsuro Matsuoka Ken Takashima 9

Seiji Amaki Makoto Kanzaki Hideaki lzumi Chisato Ito Shin Kitakaze Masafumi

Lower B- type natriuretic peptide levels predict left ventricular concentric remodelling and 2021

insulin resistance

ESC Heart Failure 636 647

DOl
10.1002/ehf2.13700

G0S2

2024-042729 2024




(KATO HISAKAZU)

(30589312) (14401)
(MATSUOKA KEN)
(90826190) (14401)




