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Age—:elated and mutation-independent proteomic changes in dystrophic mouse
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Duchenne muscular dystrophy (DMD) is a severe muscle-wasting disease
characterised by loss of ambulation and cardiorespiratory problems. At this moment, many aspects of
the pathology and disease progression over time are still unclear. Here, we have utilised
high-resolution isoelectric focusing liquid chromatography-mass spectrometry to investigate
differential protein expression in the tibialis anterior (TA) of mdx, mdx52 and wild-type controls
(C57BL/6) at 8, 16 and 80 weeks of age. This technique has provided improved resolution of the
proteome, whereby 4974 proteins were detected in all samples. Only slight differences in protein
expression were observed between mdx and mdx52. This analysis showed apparent differences between
the control and two dystrophic mice with 2148 proteins differentially expressed (t-Test, P=0.01).
Additionally, protein expression changed significantly with ageing for both groups.



(DMD)

DMD

J Clin Nutr. 1989;50:1231-3
2.

DMD

DMD

DMD
DMD

B1: BioREMBIZKEIHERD S FRE

| SRELOAMIIRABEEOREA |

!
iR DL - R

!
R RE
!

!
BEDOERE

& 5 B 1L D R =
DMD
23 max
(BBRC.1997;238:492-497)
Dp427 mdx52
mdx52

DMD

16

E2: o REMBICHESIHER: RO A&

EHELOHER BHHET
HREB OB ADL{ETF
HEmERORD

_— /

S FHFAREA e\ AFT—h—B%

ARENILOE FHE

FHRTE. BEEBRECERERSMCRULEIGEROS/VE
DHEERTZEITL. SEMDMDDH ERRBLOBENZRERT S

FRRESL

DMD
Dmd
52 max52
Dp140  Dp260
DMD max  mdx52
max52 max

PLoS One. 2013;8:€69194., Hum Mol Genet. 2013;22:4914-

28.



mdx mdx52 C57BL/6
8 16 80
DMD

High-Resolution
Isoelectric Focusing Liquid Chromatography-tandem Mass Spectrometry HiRIEF-
LC-MS/MS  Nat Methods. 2014;11:59-62

n=3, each group 2 DMD
DMD madx mdx52
1 3
DMD
6 WB
MRNA
04
= e C57BL/6 8 weeks
é 04 A C57BL/6 16 weeks C57BL/6
= m C57BL/6 80 weeks
% ® mdx 8 weeks max madx52
$ 0.0 A mdx 16 weeks
I ®  mdx 80 weeks
~ 021 . T e n=3, each group 7110
£ ﬁﬁ%?"?;{ °° A mdx52 16 weeks
0.4 ' : ’ B mdx52 80 weeks
-04 -0.2 0.0 0.2 0.4 4974 8/16
PC1 (28.3% variance) 80
gPCR
H2 -mdx H2 -mdx52 H2 -WT
2 3
\ wr ,,_Dystrophic ‘ , H2 -mdx H2 -mdx52
1 1 Protein Overlap in Cluster 1
o| 2 g 2 WT Dystrophic H2 -WT
3| -2 - -2 =Ty 108 45 361
» " _ ; SiRNA
4 4 Protein Overlap in Cluster 2
3l 7 21 = Disecpic MURF-1  MAFbx-
‘g 0 - emmpgrte— 0 | tptaateaaag e _
3| -2 2 120 39 149 1/atrogin-1 1GF-1 Akt-1/PKB
49 49 Protein Overlap in Cluster 3 FOXO0 MAFbX_
g 2] 24 ~ WT strophic mRNA
FHBKE 04
4 4 Protein Overlap in Cluster 4
Z 24 e 24 WT strophic
o| 24— -2
-4 A —4d
o e I e p— |

8 16 80 wk 8 16 80wk



max  mdx52

max  max52 2
gPCR
WwB
NCNP DMD
gPCR WB

ADL
11

DMD

DMD

Duchenne muscular dystrophy (DMD) 1is a severe muscle-wasting disease
characterised by loss of ambulation and cardiorespiratory problems. The disease
arises due to a mutation in the DMD gene, leading to the loss of the dystrophin
protein. The most commonly used mouse models are mdx and mdx52 mice, which has
a point mutation in exon 23 and a deletion of exon 52, respectively. At this
moment, many aspects of the pathology and disease progression over time are
still unclear. Here, we have utilised high-resolution isoelectric focusing
liquid chromatography-mass spectrometry to investigate differential protein
expression in the tibialis anterior (TA) of mdx, mdx52 and wild-type controls
(C57BL/6) at 8, 16 and 80 weeks of age. This technique has provided improved
resolution of the proteome, whereby 4974 proteins were detected in all samples.
Only slight differences in protein expression were observed between mdx and
mdx52. This analysis showed apparent differences between the control and two
dystrophic mice with 2148 proteins differentially expressed (t-Test, P=0.01).
Additionally, protein expression changed significantly with ageing for both
groups. These studies offer a view of the dystrophic proteome with unprecedented
resolution and provide fundamental new insights into processes occurring in
dystrophic muscle, with potential therapeutic implications.
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