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" mutation in the matrin-3 (MATR3) gene [2, 3]. Still, VCPDM remains a fairly rare disease that

s only been reported in two families worldwide so far.

According to a previous report on VCPDM, muscle biopsy performed on the quadriceps

'withia missense mutation in the MATR3 gene. We also examined whether muscle pathology in

.

i)atle s with VCPDM shared histopathological characteristics with other myopathies with RV,

luding sporadic inclusion body myositis (sIBM), oculopharyngeal muscular dystrophy

This article is protected by copyright. All rights reserved.
—161—



VCPDM in a Japanese family 4

@’(OPMD) glucosamine (UDP-N-acetyl)-2-epimerase/N-acetylmannosamine kinase (GNE)
| ;%ﬂ ‘
myopgthy, and valosin-containing protein (VCP) myopathy.

m

%gg«%%;ﬁ, SRS
2
g ‘ Two Japanese half sisters were examined and summarized in Table 1. Their father noticed
%

¢ wradisturbance in his gait in his forties and was dependent on a powered wheelchair in his
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gia and nasal voice, despite there being no obvious facial weakness or tongue atrophy.

1ng was observed in the bilateral thenar, hypothenar, and first dorsal interossei muscles

" without fasciculation. The muscle weakness decreased moderately in the wrist extensors,

of ALS because they lacked upper motor neuron signs.

After éobtaining informed consent from patients and approval from a local ethics

’
&%

¥

ttee, genomic DNA was extracted from the peripheral blood samples for both patients.

ducted exome-sequencing to determine the causative mutation for each patient. Exonic

ces were enriched using a SureSelect V4+UTR (Agilent) and subjected to massively

] and Samtools [5] were used for alignment and variation detection. It revealed a missense

G
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% ﬂ]\/M%?R.? gene by Senderek et al [3]. Sanger sequencing confirmed this mutation for both cases.
D -

mpatibility complex (MHC) class I nor cytochrome ¢ oxidase (COX)-negative muscle

s was observed (data not shown). -

how"‘d that 1-2% of myofibers presented myopathic changes with RV and internal nuclei
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“Electron microscopy of samples from case 1 demonstrated abundant autophagic vacuoles

nerative myofibers (Figure 1m, n). As far as we could observe, we found no

ffext, we asked whether myopathic changes associated with VCPDM shared similar

hlstop”athological characteristics with myopathies with RV including sIBM, OPMD, GNE
myopathy and VCP myopathy. The study was approved by the Ethics Committee of the
mamoto University Hospital. Recent studies have shown that p62 is the best histological
diagnostic marker for sSIBM [6-9]. Therefore, we performed immunofluorescence staining

ouse anti-p62/SQSTMI1 (1: 250; Medical & Biological Laboratories, Nagoya, Japan)

and rabbit anti-MATR3 (1: 250; Bethyl Laboratories, Montgomery, TX, USA) antibodies. In

ibers in patients with VCPDM (Figure 2a, e). Substantial immunoreactivity for p62 was

d in myofibers of patients with sSIBM (Figure 2i), OPMD (Figure 2m) as well as GNE

demonstrated sarcoplasmic granular staining in p62-positive degenerating myofibers for case
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(Figure 2b). Some myonuclei showed a loss in immunoreactivity for MATR3 (Figure 2b).

2, some myonuclei presented immunoreactivity loss for MATR3 without sarcoplasmic

(Figure 2f). Sarcoplasmic granular staining for MATR3 was observed in some

)

@ Uip @g@%@sitive degenerating myofibers of patients with sIBM (Figure 2j), OPMD (Figure 2n),

@

e %
%F igure 2s) and VCP (Figure 2w) myopathies. Within myofibers with

3-immunoreactive sarcoplasmic aggregates, nuclei were less immunoreactive for

B,
TDPE%g

“TDP=43 in patients with sIBM (Figure 2k). An immunohistochemical analysis using mouse

anti-DP-43 (1: 250; ProteinTech Group, Chicago, IL, USA) antibody demonstrated the

ence of its sarcoplasmic aggregates (~10%) in myofibers for Case 1 (Figure 2¢) and
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ggﬁlﬂ‘use cytoplasmic staining in myofibers for Case 2 (Figure 2g). In myofibers with
fg? &

;g;ﬁﬁ“gf
@2@,
ﬁf‘ (Flguré 2p) as well as GNE (Figure 2t) and VCP (Figure 2x) myopathies. Expression profiles

.
| {
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Mm%denuﬁed the histopathological characteristics of VCPDM: myopathic changes with RV but

g’gﬁ dlseases
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ellias atrophic fibers [2]. However, the specific characteristics of VCPDM have still not

in-positive inclusions in the brains of patients with frontotemporal lobar degeneration

iquitin-positive inclusions and in the spinal anterior horns of patients with

amyotrophic lateral sclerosis (ALS) [11, 12]. TDP-43-positive granules have been observed

]WIT’? 3 gene in some of ALS kindreds [19]. Interestingly, the report included one of the

due to the MATR3 mutation [3], and reclassified the condition as slowly progressive familial -

-S. However, we provide definite evidence that the S85C MATR3 mutation actually induced
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istal. myopathy with minor neurogenic features. Taken together with these observations, the

MA %3 mutation can indeed cause wide-ranged phenotypes from inclusion body myopathy to

3

B % :

i motorneuron disease.
| .

“%}:” -

- and function of MATR3 protein remains unsolved. Our observation of the sarcoplasmic

This article is protected by copyright. All rights reserved.
—170—



VCPDM in a Japanese family 13

ic change.

path

1"neuro

L

e

| v

tected by copyright. All rights reserved.

is pro

rticle

1s a

Th

—171—



VCPDM in a Japanese family 14

< Acknowledgements
w

ants-in-Aid from the Research Committee for Applying Health and Technology of Ministry

:
et
:@g’?g%

|

SR

of Health, Welfare and Labor, Japan.

¢

:

_of dgﬁ algwg critical revision of the manuscript for important intellectual content. AY: analysis

“ax, The authors declare that they have no conflict of interest.

This article is protected by copyright. All rights reserved..
—172—



VCPDM in a Japanese family 15

"References

it H, Silbergleit A, Schneider LB, Gutierrez JA, Fitoussi RP, Reyes C, Rouleau GA,
Brais B, Jackson CE, Beckmann JS, Seboun E. Vocal cord and pharyngeal weakness with
autosomal dominant distal myopathy: clinical description and gene localization to 5q31.

American journal of human genetics 1998; 63: 1732-42

Senderek J, Garvey SM, Krieger M, Guergueltcheva V, Urtizberea A, Roos A, Elbracht M,

Stendel C, Tournev I, Mihailova V, Feit H, Tramonte J, Hedera P, Crooks K, Bergmann C,
dnik-Schoneborn S, Zerres K, Lochmuller H, Seboun E, Weis J, Beckmann JS, Hauser
A, Jackson CE. Autosomal-dominant distal myopathy associated with a recurrent

missense mutation in the gene encoding the nuclear matrix protein, matrin 3. American

This article is protected by copyright. All rights reserved.

—173—



VCPDM in a Japanese family 16

) bourg O, Wanschitz J, Maisonobe T, Behin A, Allenbach Y, Herson S, Benveniste O.

Mg,

Diagnostic value of markers of muscle degeneration in sporadic inclusion body myositis.

Iahnaccone E, Mirabella M, Broccolini A. Muscle imaging findings in GNE myopathy. J

Neurol; 259: 1358-65

This article is protected by copyright. All rights reserved.
—174—



VCPDM in a Japanese family 17

umann M, Sampathu DM, KWong LK, Truax AC, Micsenyi MC, Chou TT, Bruce J,

Schuck T, Grossman M, Clark CM, McCluskey LF, Miller BL, Masliah E, Mackenzie IR,

“Sarcoplasmic redistribution of nuclear TDP-43 in inclusion body myositis. Muscle Nerve

|

This article is protected by copyright. All rights reserved.

—175—



VCPDM in a Japanese family 18

;‘““’"iNA-Binding protein 43 accumulation in protein aggregate myopathies. J Neuropathol

>
w%xp Neurol 2009; 68: 262-73

— ‘5%%4“35%

|

.
F:

B Wy
16 %sters B, van Hoeve BJ, Schelhaas HJ, Ter Laak H, van Engelen BG, Lammens M.

a2

%&y ~ o
& € 'I%EP-AB accumulation is common in myopathies with rimmed vacuoles. Acta

Neuropathol 2009; 117: 209-11

%kgdé%arangi G, Winborn BJ, Gibbs JR, Nalls MA, Morgan S, Shoai M, Hardy J, Pittman A,

This article is protected by copyright. All rights reserved.
—176—



VCPDM in a Japanese family 19

“Prepper C, Sendtner M, Singleton AB, Taylor JP, Cookson MR, Restagno G, Sabatelli M,

JIton M, Lerenthal Y, Wang SY, Chen DJ, Shiloh Y. Involvement of Matrin 3 and

FPQ/NONO in the DNA damage response. Cell Cycle 2010; 9: 1568-76

This article is protected by copyright. All rights reserved.
—177—



VCPDM in a Japanese family 20

Case 1 Case 2
44 68
40 63
F F
+ +
Hands - +
Shoulder weakness - +
wallwing dysfunction + +
@:ea« 'dysfunction - +
Respir%atory dysfunction - +
241 81
Myogenic + neurogenic Myogenic + neurogenic
Axonal degeneration type Axonal degeneration type

sensorimotor polyneuropathy =~ motorsensory polyneuropathy

Gluteus, quadriceps,
Paraspinal, gluteus

hamstring

58.9 36.0

This article is protected by copyright. All rights reserved.
—178—



