Dysfunction of the dystrophin-glycoprotein complex (DGC) in cancer cachexia
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Cancer cachexia describes the progwessiuscle wasting and weakness occurring in up to 80% of
patients with advanced cangevhich accounts for more than 20% of all cancer-related deaths. There is a
profound unmet need for therapies that can ameliorate cancer cachexia. One approach may come from bette
understanding the molecular physiology aykpoteins implicated in the maintenance of skeletal muscle
proteostasis, such as dystrophin. Dystrophin forms a sarcomeric gocafied the dystrophin-glycoprotein
compl (DGC) that links the sarcolemma to the actytoskeleton to transmit the forces of contraction.
Dystrophin protein feels decrease in Colon-26 (C-26) tumour bearing mice (a model of cancexiejetigch
is hypothesised to result from increased protein degradation (Achasyyal., 2005). Amino acid
phosphorylation marks proteins for giadation.In vitro studies sha that multiple kinases phosphorylate
dystrophin which affects interactions between dystrophin and actin or the syntropkidswv#shavn that
endogenous dystrophin is phosphorylated on multiple amino agidévo and that phosphorylation can
modulate the association between dystrophin (uagstroglycan (Swidersket al., 2014). Havever, whether
dystrophin amino acid phosphorylation is altered during the progression of mastiegylile that in cancer
cachexia, and hothis affects the function and/or protein interactions within the DGC remains to be determined.

All experiments were appved by the Animal Ethics Committee of The Weisity of Melbourne and
conducted in accordance with the Australian code of practice for the care and use of animals for scientific
purposes (NHMRC). Male CD2F1 mice were anaesthetizgdrfkine, 100 mg/kg; xylazine, 10 mg/kgp.) and
given dther a subcutaneous injection of phosphaitteped saline (PBS; control) or C-26 cancer cells into the
right flank. At 3, 7, 14, or 21 days post-injection mice were anaesthetized deeply with sodium pentobarbitone
(Nemhutal, 60 mg/kgi.p.) prior to excision of theuadriceps, gastrocnemius, and tibialis anterior muscles. The
mice were then Kkilled by cardiacasion while still anaesthetized deep®nalysis of protein expressionas
performed by western immunoblotting and immunofluorescence staining. For identification of phosphorylated
residues, dystrophin protein was immunoprecipitated from the combined homogenateqadidiiesps and
gastrocnemius muscles and subjected to SDSGE. Dystrophin bands wereased from the gel and subjected
to in-gel proteolytic digest after which the resultant peptides were analysed by Liquid Chromatdgaaph
Spectrometry (LC-MS/MS) to identify phosphorylated residues, as describeidusig (Swiderskiet al.,

2014).

As we hae reported preiously, injection of C-26 cells reduced body and muscle mass, as well as
epididymal fat mass (Murphet al., 2012; P < 0.05). Whole body mass and individual muscle masses were
reduced significantly between 14 and 21 days post-injecios (.05). Western immunoblotting vealed
expression leels of the dystrophin protein increased significantly at 7 and 14 days post-injéttahd5) and
returned to basalVels by 21 days. Phosphorylation of fealystroglycan protein as increased significantly at
14 and 21 days post-injection indicating a disruption in the binding of dystroplfitystroglycan at these
times P < 0.05). LC-MS/MS reealed that multiple amino acids within the dystrophin protein were
phosphorylated and that the presence of phosphorylation sites was altered at each time-point.

These studies demonstrate that thpression of dystrophin and other DGC proteins is altered and that
phosphorylation ents within the dystrophin protein change with the progression of cancerxizadherther
investigation into the déct of phosphorylation of specific dystrophin amino acids on protein-protein
interactions and DGC function may lead to the identification wfirtberapeutic targets for cancer cachexia.
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