Inhibition of the extracellular matrix protease adamts5 improves strength in fast-twitch
hindlimb muscles from young, dystrophic mdx mice
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Duchenne muscular dystropfDMD) is caused by mutations in the dystrophin gene and is characterized
by a high susceptibility to contraction-induced injuneffective repair and expansion of the extracellular matrix
(ECM) leading to muscle loss and weakness. This ECM expansion is not just a consequence of theutlisease, b
actively contributes to muscle deneration. Versican is a transitional ECM chondroitin sulphate proteoglycan
and is highly upregulated in dystrophic muscles from patients with DMD amdxmice, the mouse model of
DMD. Cleavage of versican by A Disinggin and Metalloproteinase with Thrombospondin motifs /MI'S)
proteases regulates cell processewvanteo muscle repair and generation. The resultant DPEAAE fragment,
versikine, is also bioaate and can stimulate apoptosis (McCulloethal., 2009). ADAMTSS5 protein leels are
upregulated in dystrophic muscles fromdx mice. Serum beels of ADAMTS5 are eleated in mdx mice and
DMD patients and it has been suggested thafMDSS5 is a highly informatie iomarker of the pathogenesis
of DMD (Coenen-Stasst al., 2015). ADAMTS5 is an important arthritis drug target with antibody and
pharmacological inhibitors in gelopment.

Here we examined the role of versican processing bAMDSS in the pathogenesis of DMD using
young, greving mdx mice and assessed the consequences &IMILE5 inhibition on hindlimb muscle structure
and function. All &periments were carried out in accordance with NHMRC guidelines withagbprom the
Animal Ethics Committee at Deakin Weisity (G35-2013). Commencing at 4 weeks of age, male (N=7
treatment; N=9 IgG control) and female (N=9 treatment; N=11 IgG comaX)mice receied intraperitoneal
injection with either an IgG control or an AMTS5 neutralising antibody (10 mg/kg; GlaxoSmithKline) once
weekly for three weeks.olassess the effects of ADAMTSS inhibition on muscle contractile properties, mice
were anaesthetizeda intraperitoneal injection (medetomidine 0.6 mg/kg; midazolam 5 mg/kg; f@ndadb
mg/kg until unresponge  tactile stimuli. Fast twitclextensor digitorum longus (EDL) and slev twitch soleus
muscles were surgicallyeised, and muscle strength (determined from a force-fregueinge), fatigability (4
min of intermittent, submaximal stimulation at 60 Hz) and vegofrom fatigue were assessetvitro (1300A
Whole Mouse Test System, Aurora Scientific). Anaesthetized mice were then euthanized by cervical dislocation
and tissues were collected for molecular and histological analysis.

Body weight andsoleus muscle mass was ure€ted by either treatment. EDL muscle mass was reduced
in female, but not malandx mice treated with the ADAMTS5 neutralising antibo@®=0.02, t-test). Inhibition
of ADAMTSS, resulted in increased strength normalized to muscle sizg i(SEDL muscles from male
(P<0.0001, main éct GLM ANOVA) and female P=0.049, main effect AN®A) mdx mice, as indicated by
the upward shift of the force-frequancurve. This effect on strength tha&a®s/ not observed isoleus muscles.
Treatment with the ABMTSS inhibitor antibody had minimal effects on fatiguability and wecp from
fatigue in both EDL andoleus muscle from male and fematadx mice. Histological and molecular analyses
are ongoing to characterize the effects of AMDI'S5 inhibition on dystrophic muscle pathologur data are
the first report of impneed grength in dystrophic fast twitch muscles subjected to inhibition of ADAMTSS. W
also shw that targeting ECM remodelling is associated with distinct gendtaretiices between male and
female dystrophiandx mice and this may ka kroader implications for understanding fibrosis and muscle
degeneration.

Coenen-Stass AM, McCloyes, Manzano R, Betts CA, Blain A, Saleh AFait MJ, Lochmdller H, Wood MJ,
Roberts TC. (2015)ci Rep 5, 17014.

McCulloch DR, Nelson CM, Dixon LJ, Silver DL, Wylie JD, Lindner Sasaki T Cooley MA, Argraves WS,
Apte SS. (2009)Dev Cell 17, 687-98.

Proceedings of the Australian Physiological Society (2016) http://aups.org.au/Proceedings/47/138P



