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Involvement of Parkin-mediated mitophagy in the pathogenesis of chronic
obstructive pulmonary disease-related sarcopenia
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Parkin-mediated mitophagy regulated myotube atrophy by modulating
mitochondrial damage and mitochondrial ROS production. Increased mitochondrial ROS was responsible
for myotube atrophy by activating Muscle Ring Finger 1 (MuRF-1)-mediated myosin heavy chain (MHC)
degradation. Parkin / mice with prolonged CS exposure showed enhanced limb muscle atrophy with a
31.7% reduction in limb muscle weights and 2.3 times greater MuRF-1 expression compared to wild-type

mice with concomitant accumulation of damaged mitochondria and oxidative modifications in 4HNE
expression.
TaEen together, COPD-related sarcopenia can be attributed to insufficient Parkin-mediated mitophagy
and increased mitochondrial ROS causing enhanced muscle atrophy through MuRF-1 activation.



COPD 22
@ COPD 2 COPD
COPD (ROS)
@
Parkin @
Pink1-Parkin
Parkin COPD Q)
2
Parkin ROS
Parkin COPD
3
C2C12 Parkin (PKD) (PHA) (CSE)
ROS (MHC) 6
(WT) Parkin (PKO) Western blot WB
(EM)
COPD ANOVA and Bonferroni correction
(=SEM) P <0.05
4
(1) CSE ROS
2% CSE ROS 1-1 CSE
ROS (Mito-TEMPO) 1-
2
(2) Parkin CSE ROS
Parkin KD CSE TOMM20 MuRF-1
2-1  Parkin CSE 2-2
3 Parkin
Parkin
3
(4) MuRF-1
WT Parkin PKO

4HNE Tomm20



MuRF=1 4-1 4-2

COPD Parkin Parkin
ROS MuRF-1

1. Garcia-Rio F, Rojo B, Casitas R, et al.:Prognostic value of the objective measurement of daily physical
activity in patients with COPD. Chest 142:338-346, 2012

2.Benz E, et al. Eur Respir Rev.2019;28:1-13

3. Puente-Maestu L, Perez-parra J, Godoy R et al.: Abnormal mitochondrial function in locomotor and
respiratory muscles of COPD patients. Eur Respir J 2009:33 1045-1052 4. Peker N, et al. Am J Physiol
Cell Physiol 315:C164-C185, 2018

5. Ito S, Araya J, Kurita Y, et al: PARK2-mediated mitophagy is involved in regulation of HBEC senescence
in COPD pathogenesis. Autophagy. 11(3):547-59, 2015.

1-1 DCFHDC ROS CSE
18 *% 60 1 * %
1 |
..6 1.4 50 4
2,12 3 ' 1 -
sc8 ° 2 E 401 i
o2 g 1 — 3 ]
Qo< S5
c 3aqo0s8 . 30
£c o
- 3 T 06 i §
Ke) 8 O q>) 35 20 1
n § O o4 < a
= 02 10 4
0 0
CSE(2%) - + CSE(2%) - + CSE(2%)
1-2 DMSO  Mito-TEMPO MHC Parkin WB
* *
1 1
: AT . .-  i MHC - | * * : 16 - [ * *% s
"-_ — 14 | A 1.4 1 .
i o " " j . 12 1.2 - o "
L ““ Parkin 2"l 3 : 5]
é 0.8 é 0.8 ° n * A
S e e GAPDH o R Y
= ©
CSEQ2%) - + = + 04 |-:—| 0 m
02 0.2
DMSO Mito-TEMPO 0 0
CSEQ%) (-) (+) (-) (+)  csE@ew) (-) (+) (-) (+)

DMSO Mito-TEMPO DMSO Mito-TEMPO



2-1 Parkin

———

T e e = GAPDH

MHC

CSE_-___+ _- ¢+

Control-siRNA Parkin-sIRNA

*

144 T

121 ¢
z
o

0.8 A
E\(D 06 - * 1 .
% : [ |
s 0.4 1

0.2 1

0
CSE(2%) - + - +

Control-siRNA  Parkin-siRNA
2-2  Parkin

GC muscle weight/

e N v
=

s S SR SR GAPDH

CSE(2%) = + -+
Control-HA  Parkin-HA
*
*%
18 =
o d
1.4 *k —l—
52 °
o
< 1
o
go.s [ ]
S 06
04
02
0
CSE(Q%) - + - +
Control-HA Parkin-HA
3. Parkin
P<0.01
' P<0.05
90 _!- ‘i_
80
=[] 3
g o
jo))
§7O
N -
60
c
o)
|
50
40
CS - + - +
Control Parkin KO

MHC TOMM20 MuRF=1

. ——— T OMM20
S ——— GAPDH

CSE(2%) = + - +
Control-siRNA Parkin-siRNA

TOMM20/GAPDH

g
N O W

o -
O = O

0
CSE(2%) =

*

nfflf

Control-siRNA  Parkin -siRNA

WB
e e e \iuRF-1
A  GAPDH
CSE(2%) - + - +

Control-siRNA Parkin -siRNA

16 = *
14 -
12 1
1 9
0.8 1
06 -
04 1
0.2 1
0
CSE(2%) ~ + - +
Control-siRNA  Parkin -siRNA

MuRF-1/GAPDH

MHC TOMM20 MuRF=1 WB
R TOMM20 m S’ e MuRF-1
R S———— /> )
Control-HA  Parkin -HA CSE(2%) - + - +
Control-HA  Parkin -HA
* % *kk kil
2 1 | 17 | 12 * % |
I |
E 15 . l_ N g 149 @ 'l'
6 % 0.8 1
2 2 os A
w
%0.5 ] A é 0.4 1
O 0.2 4
0 - + - + 0
CSE(2%) CSE(2%) = + = +
Control-HA Parkin -HA Control-HA  Parkin -HA
P<0.01
| P<0.01
2000 - P<0.05 50 P<0.01
. 1 'P<0.01 P<0.01
;S,; 6000 { + % 540 - | P<0.01
£ 5000 ] - =
. £ E 30 - -
£ 514000 4 o8
=9 OO .
2 23000 1 S o 20
g 2L 10
2000 A = )
; <
= 1000 ; 8 S " "
0 .
cs - + - + Control Parkin KO

Control Parkin KO



4-1. Parkin

. ——— T — . TOMM20

MHC MuRF-1

%%

Fk

T ———— —— — — — GAPDH ° * 6 - 1
—_——
—— F— L L VL g L 55' l 4
. | | [
....-- Parkin % b4 < 4
MEE S EEEE we 505 =3
| I W LIS
—————————————— G/\PDH L 2
— = A S z
- + + + - - - + + 4+ CS 0 =1 4
Wild t Parkin KO ©S . o L1
e hipe Ll Wildtype  ParkinKO ¢S - - +
Wild type Parkin KO
4-2. Parkin
HNE
*k%k
* k%
100000 - |
CS () 90000 - %
goooo{ & "
*kk
700004 F—— . A
% S 60000 H
< I .
— 50000
o
£ 40000 - . )
30000 1 A
CS(+) 20000{ @ - 3 4
10000 $
b [al |4
S _- - -
Wildtype Parkin KO

Parkin KO

Control

Parkin KO CS(-)
D

Parkin KO CS(+)




COPD

Parkin

2020

Role of Parkin in the pathogenesis of COPD-related sarcopenia

ERS

2019

(Tanihata Jun)

(00508426) (32651)
(Hashimoto Mitsuo)
(00771742) (32651)




(Araya Jun)

(90468679)

(32651)




