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Unraveling the mechanism by which GOS2 regulates mitochondrial ATP production
under ischemia
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Heart tissue consumes more energy than other organs to maintain cardiac pump
function. However, the mechanism by which mitochondrial ATP production is regulated under hypoxia
is not fully understood. In this study, we revealed how GOS2 regulates mitochondrial ATP production
via ATP synthase, mainly from the following experiments. (1) GOS2 is degraded by
ubiquitin-proteasome system. 82) One amino acid within hydrophobic region of G0S2 is strongly
involved in its protein degradation. (3) In cardiomyocytes, G0S2 mutants that have longer half-life
improved the decreases in mitochondrial ATP concentration under hypoxic condition compared to
wild-type. These results suggest that the enhancement of mitochondrial ATP production by inhibition
of GOS2 protein degradation can lead to novel therapeutic target to ischemic heart diseases.

ATP



1)

ATP
ATP
ATP
) ATP ATP
G0S2
ATP
ATP FRET
ATP
G0S2  FoF1-ATP
ATP
G0S2
FOF1-ATP
(3)_G0S2 . GOS2
ATP
ATP G0S2
FOF1-ATP
ATP
(1) G0S2 FOF1-ATP
G0S2 FoF1-ATP
G0S2
FOF1-ATP
(2) GOS2

GO0S2

3) G0Ss2
FoF1-ATP
G0S2
ATP
ATP
(4)
ATP
ATP
Mit-ATeam TG
Mit-ATeam TG
ATP
()
GO0S2
(1) GO0Ss2 FoF1-ATP
tRNA
tRNA aaRS
G0S2

FoF1-ATP

G0S2
(2) GO0S2

G0S2



cycloheximide G0S2

G0S2 G0S2
ATP
G0S2 HDA
15 20
ATP
G0S2 ATP
3
*: P<0.01,vs2tO—)l
1.05 #: P=0.01,vs GOS2 WT
+ - + His-Ubiquitin |
+ + GOs2-FLAG o 0% ]
+ + + MG132 ™ g
E
' E 085 -
R 08| —e—cos2HDA(=22)
- = 075 | —¢-GOS2WT (n=23)
IP: : IB: 6x His i —— /0 —)L (n=28)
FLAG - o7 0 50 100 150 (M)
H3 w2/ 0 & Fanw ikl 7 G0S2% £ (X
EE=TOATPELETENESS
== B: FLAG
Input we&=|IB: FLAG (4)
ATP
H1: GOS2lEaExFieEhb
ATP
GOS?2 Mit-ATeam TG
N
C ATP
G0S2
G0S2 mCherry
Mit-ATeam TG
HDA
2 3
cycloheximide Dual CCD
2
5%02
G0S2 WT G0S2 HDA G0s2
mCherry
Cycloheximide (min) 0 60 120 0 60 120 ATP
GOS2 - = *...
GAPDH --_--.-------1 HDA
GO0S2
H2 G0S2 HDAZRIKITAL/ UHEBANEESN S Mit-ATeam TG TP
3) G0S2
(5)
G0S2
HDA GO0S2
FRET

ATP



GO0S2
G0S2
G0S2
ATP
ATP
G0S2
ATP

Kondo H, Maksimova N, Otomo T,
Kato H, Imai A, Asano Y, Kobayashi K,
Nojima S, Nakaya A, Hamada Y,
Irahara K, Gurinova E,
Sukhomyasova A, Nogovicina A,
Savvina M, Yoshimori T, Ozono K,
Sakai N. Mutation in VPS33A affects
metabolism of glycosaminoglycans: a
new type of mucopolysaccharidosis
with severe systemic symptoms. Hum
Mol Genet. 2016. pii: ddw377. doi:
10.1093/hmg/ddw377. (

Masumura'Y, Higo S, Asano Y, Kato H,
Yan Y, Ishino S, Tsukamoto O, Kioka
H, Hayashi T, Shintani Y, Yamazaki S,
Minamino T, Kitakaze M, Komuro I,
Takashima S, Sakata Y. Btg2 is a
Negative Regulator of Cardiomyocyte
Hypertrophy through a Decrease in
Cytosolic RNA. Sci Rep. 2016;6:28592.
doi: 10.1038/srep28592. (

Kanzaki M, Asano Y, Ishibashi-Ueda
H, Oiki E, Nishida T, Asanuma H,
Kato H, Oka T, Ohtani T, Tsukamoto
O, Higo S, Kioka H, Matsuoka K,
Sawa Y, Komuro I, Kitakaze M,
Takashima S, Sakata Y. A
Development of Nucleic Chromatin
Measurements as a New Prognostic
Marker for Severe Chronic Heart

Failure. PLoS One.
2016;11(2):e0148209. doi:
10.1371/journal.pone.0148209.
eCollection 2016. (

Ilhara M, Asanuma H, Yamazaki S,
Kato H, Asano Y, Shinozaki Y, Mori H,
Minamino T, Asakura M, Sugimachi M,
Mochizuki N, Kitakaze M. An
interaction between glucagon-like
peptide-1 and adenosine contributes to
cardioprotection of a dipeptidyl
peptidase 4 inhibitor from myocardial
ischemia-reperfusion injury. Am J
Physiol Heart Circ Physiol. 2015;
308(10):H1287-97. doi:
10.1152/ajpheart.00835.2014. (

64
ATP

GO0s2
2017 5 27

5
A screening assay development for the
identification of compounds regulating
proteasome-dependent protein
degradation

2015 9 15

GE Life Sciences Day 2015

2015 7 24

http://medbio.sakura.ne.jp/

1)

Kato Hisakazu

30589312



