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Elucidation the pathomechanisms of conformational diseases through analyzing the
model mice of sporadic inclusion myositis

Tawara, Akie
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Sporadic inclusion body myositis (sIBM) demonstrates inflammatory findings

and degenerative features. Recently, TAR DNA-binding protein of 43 kDa (TDP-43) has been reported to
be accumulated within degenerative myofibers of sIBM. At this point, it remained unclear whether
the sarcoplasmic accumulation of TDP-43 is a primary trigger of muscle degeneration. The aim of our
study is to dissolve whether muscle-dominant overexpression of TDP-43 can primarily cause muscle
degeneration. We generated mice with muscle-dominant TDP-43 expression, and analyzed the phenotypes
using biochemical, histological, and proteomic techniques including laser microdissection with
LC-MS/MS. TDP-43 transgenic mice showed increased levels of CK. Myopathology demonstrated vacuolar
formation and aggregation of TDP-43. Proteomic analysis using aggregated materials in degenerative
myofibers identified increased levels of chaperons recognizing misfiled proteins. TDP-43 expression
indeed caused myofiber degeneration.

TDP-43 LC-MS/MS NT5C1A



TDP-43
OPTN FUS/TLS
OPTN
TDP-43
Yamashita et al. Neuropathol
(18M) Appl Neurobiol. 2013
TDP-43
TDP-43
1BM
TDP-43
1BM
ALS
B 1BM
1BM
ALS
TDP-43 1BM
1) IBM
1BM
ALS
Mori et al. Neurochem Int. 2011 1BM
Yamashita et al. J Neurochem. 2010 TDP-43 TDP-43
ALS
1BM TDP-43
OPMD PM DM
ALS TDP-43
FUS/TLS SOD1 OPTN
2) 1BM
TDP-43 OPTN  PM
DM 1BM
1BM OPMD
FUS/TLS




LC-MS/MS

3)

1) 1BM
CK8-TDP-43-myc
C57BL/6

125 21 PCR
FO
C57BL/6

113 22 PCR
22
TDP-43
GAPDH
F1

TDP-43/GAPDH 0.748

FO

F1
F1

0.372
TDP-43

TDP-43/GAPDH
F1
2
18,C

TDP-43

36

36

TDP-43

18 TDP-43

CK LD AST
cK LD AST
TDP-43

1E,F,G

Body weight (g}

s 8 W E ¥ 8

. TDP43TG NTG TDP-43TG NTG

3) 1B

18 1BM
HE

Gomori-trichrome C,E

Tubullar aggregate




TDP-43 Myc

TDP-43
3A,D 1BM

3G TDP-43

Gomori

LC-MS/ MS

NT5C1A

2
0
k4
[
a
-

TDP-43

TOP43TG |

zlBM

@
=
]
e
Il
[
=

TOP43 TG

NTG

1BM
4A  caspase-12  CHOP

TDP-43



CK
TDP-43
7
<2017 >
1. Nozomu Tawara, 12

Pathomechamisms of anti-cytosolic

5 -nucleotidase 1A

autoantibodies in sporadic

inclusion body myositis. Ann Neurol ., 81,

512-525, 2017.

<2015 >

3. Satoshi Yamashita et al.,
Clinicopathological features of the
first Asian family having vocal cord
and pharyngeal weakness with distal
myopathy due to a MATR3 mutation.
Neuropathol. Appl. Neurobiol., 41,
391-398, 2015.

<2014 >

4. Satoshi Yamashita,et al.,
Concomitant accumulation of
a -synuclein and TDP-43 in a patient
with corticobasal degeneration. J.
Neurol., 261, 2209-2217, 2014.

5. Hiroko Hori, Nozomu Tawara, (3 ),
6 . Clinical features of
Japanese patients with inclusion

body myositis. J Neurol Sci., 346,
133-137, 2014.
6. Kurisaki R., Yamashita S.
Decision making of amyotrophic
lateral sclerosis patients on
noninvasive ventilation to receive

tracheostomy positive pressure

ventilation. Clin. Neurol. Neurosurg.

125, 28-31 (2014).

7. Yamashita S., Ando Y.

Genotype-phenotype relationship in

hereditary amyotrophic lateral

sclerosis. Transl. Neurodegener, 4, 13

(2015).

8. Hori H., Yamashita S, .A carrier with
de novo mutation in the dystrophin
gene whose myopathic symptoms became
seriously progressive after
pregnancy and delivery. Muscle
Nerve., 52, 913-914 (2015).

2

Nozomu Tawara, ( . Effect

), 7
of anti-cytosolic 5 -nucleotidase 1A
(NT5C1A) antibody on cultured muscle
cells and muscle fibers of mice. 20st
International Congress of the World
Muscle Society. Oct 6. 2016. Granada.

7. Nozomu Tawara, ( ), 8 . A

of the

single center analysis
clinicopathological
findings of anti-cytosolic
5 -nucleotidase la
antibody-positive sporadic inclusion
19st
Congress of the World Muscle Society.

Oct 4. 2015. Brighton.

body myositis. International

€Y)
TAWARA Akie



00726333
@)

®

(4)
ANDO Yukio
YAMASHITA Satoshi
TAWARA Nozomu
Doki Tsukasa



