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A physiological role of MBNL1 in aging-associated decrease in mass and function
of skeletal muscle
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The purpose of this study was to investigate a physiological role of
muscleblind-like 1 (MBNL1) in aging-associated changes in mass and function of skeletal muscle.
Expression level of peroxisome proliferator-activated receptor y coactivator-la (PGC-1la ) and
mitochondrial membrane potential evaluated by the fluorescence ratio of JC-1 aggregate to monomer in

C2C12 myotubes were suppressed by knockdown of MBNL1. On the other hand, MBNL1 knockdown-associated
increase in the ratio of Bax to Bcl-2 as well as the apoptotic index in C2C12 myotubes was
observed. In plantaris muscle, the expression level of MBNL1 and PGC-la in old mice was
significantly lower than that in young mice. Furthermore, the ratio of Bax to Bcl-2 in mouse
plantaris muscle was increased bx aging. These observations suggest that MBNL1 may be a key player
of aging-associated muscle atrophy accompanied with mitochondrial dysfunction and apoptosis via
mediating PGC-la expression.

MBNL1 PGC-la  apoptosis Bax



3

1 MBNL1

DM1
MBNL1

MyHC

MBNL1

1 DM1

creatine kinase CK

MyHC mRNA

myh7b

RNA
myh4

coactivator-la PGC-la
MBNL1 siRNA

RT-PCR

MRNA
RNA-seq

Western blot

JC-1

muscleblind-like

MBNL1
2
C2C12
C2C12
MBNL1 SIRNA MBNL1
2
Bradford
myogenin mRNA
real time RT-PCR Western blot
CDNA myh3 myh8 myh7
myh2 MyHC mRNA real time RT-PCR

peroxisome proliferator-activated receptor y

scrambled siRNA

Hoechst 33342

apoptotic index

C57BL/6J

MBNL1
2 1/2
Ppargcla
PGC-1a real time
JC-1 monomer
Bax
Bcl-2 Western blot
10 100



1

2

23 12

MBNL1 PGC-1a

Bcl-2 Western blot
MBNL1
MBNL1
MBNL1
76
MBNL1 myogenin mRNA
MyHC mRNA
MBNL1 myh7b
myh3 myh8 mRNA
mRNA
MBNL1  MyHC mRNA
PGC-1a
MBNL1
27
PPARGC1A PPARGC1A
PGC-1a MBNL1
MBNL1
MBNL1
MBNL1 apoptotic index
Bcl-2 Bax MBNL1
MBNL1 PGC-1a
MBNL1
MBNL1 PGC-la
MBNL1 PGC-1a

Bcl-2 Bax

MBNL1

MBNL1 PGC-1a

MBNL1 MRNA

CK
MBNL1

myh4 myh2

mRNA

54

MRNA

JC-1 monomer

Bax

Bax

Bax

70



7
Apostolopoulos A Nakamura A Yokoyama S AoshimaM FujimotoR NakamuraK ItoR
Goto K Nuclear accumulation of HSP70 in mouse skeletal muscles in response to heat
stress, aging, and unloading with or without reloading Front Genet 2018
617
DOl 10.3389/fgene.2018.00617.
Ito R HigaM Goto A Aoshima M Ikuta A Ohashi K Yokoyama S Ohno Y Egawa T
Miyata H Goto K Activation of adiponectin receptors has negative impact on muscle
mass in C2C12 myotubes and fast-type mouse skeletal muscle PLOS ONE 13 (10)
2018 e0205645
DOl 10.1371/journal .pone.0205645.
Egawa T Ohno Y Goto A Yokoyama S Hayashi T Goto K AMPK mediates muscle mass
change but not the transition of myosin heavy chain isoforms during unloading and
reloading of skeletal muscles in mice Int J Mol Sci 19 (10) 2018 2954
DOl 10.3390/1jms19102954.
EgawaT OhnoY YokoyamaS GotoA ItoR Hayashi T GotoK The effect of advanced
glycation end products on cellular signaling molecules in skeletal muscle J Phys
Fit Sports Med 7 (4) 2018 229-238
DOl  10.7600/jpfsm.7.229
Ohno Y Oyama A Kaneko H Egawa T Yokoyama S Sugiura T Ohira Y Yoshioka T
Goto K Lactate increases myotube diameter via activation of MEK/ERK pathway in C2C12
cells Acta physiol 223 (2) 2018 e13042
DOl 10.1111/apha.13042.
EgawaT TsudaS GotoA OhnoY YokoyamaS GotoK Hayashi T Potential involvement
of dietary advanced glycation end products in impairment of skeletal muscle growth
and muscle contractile function in mice Br J Nutr 117(1) 2017 21-29
DOl 10.1017/S0007114516004591.
Yokoyama S Ohno Y Egawa T VYasuhara K Nakai A Sugiura T OhiraY Yoshioka T
OkitaM Origuchi T GotoK Heat shock transcription factor 1-associated expression
of slow myosin heavy chain in mouse soleus muscle in response to unloading with or
without reloading Acta Physiol 217(4) 2016 325-337
DOl 10.1111/apha.12692.

8
Yokoyama S Ohno Y Egawa T Nakamura A Goto K MBNL1-associated mitochondrial
dysfunction and apoptosis in C2C12 myotubes and mouse skeletal muscle International
Conference on Frailty & Sarcopenia Research 2019
MBNL1
23 2018
PGC-1a
MBNL1 72 2018

71 2017

52
2017
Yokoyama S OhiraY YoshiokaT GotoK Deficiency of heat shock transcription factor
1 suppresses unloading-associated slow-fast transition of myosin heavy chain
isoforms in mouse soleus muscle 94 2017
MBNL1
MRNA 71 2016

NFAT 51 2016



