Glucocorticoid treatment regulates versican pericellular matrix remodelling during myoblast
fusion: implications for muscular dystrophy therapies
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Versican is a chondroitin sulphate proteoglycan (CSPG), synthesized as a transitional matrix that
functions as a scaffold for mature ECM deposition. VO/V1 versican splice isoforms, the modarbin
skeletal muscle, comprises G1 and G3 globular domains at the N- and C-terminusvagpeot central
glycosaminoglycan (GAG) domains to which chondroitin sulphate (CS) groups\atently bound. CSPGs
and CS are implicated in cell signalling and thgutation of growth factor bioilability. Versican is
proteolytically processed by the ADAMTS-1, -4, -5, -8, -9 -15 and -20 proteoglycanases, and its binding
partners include hyaluronan. Versican expression is increased during myogenesis and clearaacsicaha v
and hyaluronan rich pericellular matrix by AMTS5 and ADAMTS15 is necessary for efficient myoblast
fusion (Stupkaet al., 2013).

Duchenne muscular dystropfDMD) is a fatal hereditary disease caused by a mutation in the dystrophin
gene rendering skeletal muscles highly susceptible gerdation, xcessve inflammation and fibrosis.
Versican epression is abnormally increased in skeletal muscle biopsies from patients with DMD, but absent in
healtty, control muscle. An accumulation of chondroitin sulphate chains in DMD patient muscle biopsies
compared to control biopsies has also been reportegr@Niect al., 2014). Here, we used mdx dystrophin
deficient mice and control C57BL/10 mice to characteresesigan processing in hindlimb and diaphragm
muscles. Mice were anaesthetised deeply with sodium pentobarbitone (60mg/ml) and killed by xeisigay; e
and the tibialis anterior (TA) and diaphragm muscles were collected for immunohistological analysis. The
animal studies were appal by the La Tobe Unversity Animal Ethics Committee, in accordance with
NH&MRC guidelines. In dystrophimdx diaphragm and hindlimb muscles highidis of versican andersikine
(ADAMTS generated N-terminal G1-DPEAAE versican fragment) were obdemwith greater expression in
the more seerely affected diaphragm muscle.

There is no cure for DMD, although through the\atiton of various signalling pathways, including those
relevant to regeneration and muscle function can be transiently iwgordoy ducocorticoid treatment.
Therefore, C2C12 myoblasts were used to examine the effects of glucocorticoids (dexamethasone) on
pericellular matrix remodelling during myogenesis.f@iéntiating C2C12 myoblasts were treated with 0 nM,

25 nM or 100 nM of deamethasone in DMEM supplemented with 2% horse serum for 3 to 4 days, with or
without conditioned media containing exogenous V1 versican, versikine or the esofiiy esontrol (Stupkat
al., 2013).

Glucocortiocoid treatment enhanced myotube formation in C2C12 cellsdstitay pericellular matrix
synthesis and remodelling; versican and hyaluronan synthase-2A miRNscripts were decreased and
ADAMTS-1 mRNA transcripts were increased falling glucocorticoid treatment. Addition of exogenous V1
versican or versikine impaired glucocorticoid-mediated fusion demonstratingfétot tef be ersican-specific.

Our study highlights the significance okcessve and persistent expression of versican and subsequent
generation of versikine in dystrophic pathologyraik mouse muscles.

Here, we identify a ngl mechanism, whereby glucocorticoids regulate pericellular matrix synthesis and
remodelling; thus glucocorticoids may mitigate the higlelkeof versican xpression and processing obsatv
in dystrophic muscles.dilow up dudies in our laboratory areviestigating the effects of a genetic reduction of
versican on the dystrophic pathology miix mice by breeding them withdf (heart defect mice), which are
haploinsufficient for the versican allele.

Negroni E, Henault E, Chelier F, Gilbert-Sirieix M, Van Kuppeselt TH, Papy-Garcia D, Uzan G, Albanese P
(2014). Glycosaminoglycan modifications in Duchenne muscular dysgtraggecific remodeling of
chondroitin sulfate/dermatan sulfafleurnal of Neuropathology & Experimental Neurology, 73, 789-797.

Stupka N, Kintakas C, White JD, Fraser A¥dnciu M, Aramaki-Hattori N, Martin S, Coles C, Collier\Wward
AC, Apte SS, McCulloch DR. (2013). Versican processing by a digintéike and metalloproteinase
domain with thrombospondin-1 repeats proteinases-5 andacifiiates myoblast fusionJournal of
Biological Chemistry, 288 1907-1917.

Proceedings of the Australian Physiological Society http://aups.org.au/Proceedings/45/119P



