M odulating bone morphogenic protein signalling in cancer cachexia
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Cancer cachexia is characterized by profound loss of lean and fat mass, resulting in whole body weakness
Debilitating frailty increases morbidityltimately accounting for 1 in 3 advanced cancer deaths (Fearon, 2011).
Preventing muscle wasting can increase the lifespan of cachectic mice independently of tumor growtre(Zhou
al., 2010). The cellular mechanisms driving muscle atyophcacheia remain to be fully elucidated. Recent
studies hae demonstrated that Bone Morphogenic Protein (BMP) signalling ieyargulator of sleletal
muscle mass (Sartosi al., 2013, Wnbankset al., 2013). We ought to ivestigate the role of BMP signalling in
the setting of cachexia.

All in vivo experiments were appved by the AMREP Animal Ethics Committee in accordance with the
current code of practice for the use and care of animals for scientific purposes (NHMRC).gidalsur
procedures were conducted under inhalation of isoflurane with post-gpeaadigesia. 7 week old, male,
Balb/c mice were subcutaneously implanted with tumour piecegeddrom a C26 colon carcinoma. Animals
developed a progresst cacheia associated with a loss of lean amd mass. Mice were administered (by
intramuscular injection) adeno-associated viral vectorsvjAgncoding constructs designed to modulate BMP
signalling. At endpoint, animals were anaesthetized with tribromoethanol (300mg/kg I.P injectiaci)itirte
terminal blood collection.

We dbsened diminished phosphorylation of Smad1/5/8 proteinefaBMVIP effector) in cachectic muscle.
Disruption of BMP-Smad1/5/8 signalling displayeddence of perturbed muscle function and was associated
with increased expression of the E3 ubiquitin ligase MUSANiguely implicated in mediating proteolysis in
muscle. Expression of BMP7 by AAwvas sulfficient to reduce skeletal muscle atyaprumor baring mice.

Our data demonstrate that BMP signalling and dependent mechanisms are disrupted in the skeletal muscls
of cachectic mice. Additionallyur studies providevidence to suggest that modulation of BMP signalling may
prove keneficial in the setting of cancer cachexia.
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