Bone Morphogenetic Protein (BMP) signalling is a positive regulator of skeletal muscle mass
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The Transforming Growth detor (TGF{3) signalling network regulates skeletal muscleagi@oment
and adaptation. Myostatin, adti and other TGH ligands stimulate intracellular Smad2/3 signalling to
repress muscle growth, and promote catabolism (McPhetian 1997; Zhouet al., 2010). Havever, a ole in
muscle for the parallel signalling pataywcomprising bone morphogenetic proteins (BMP), BMP receptors and
the regyulatory Smad proteins 1, 5 and 8 has not been defined. Phosphorylation of Smad1/5/8 by BMP-stimulated
receptors promotes comgleformation with Smad4 and nuclear retention where, in cooperation with
transcriptional co-regulators, thgovern gene expression in a cell and context-dependent manner (Massagué
al., 2005). As a means to test the role of this pathway in skeletal muscle growth and wasting, recombinant
adeno-associated viral (rAAV) vectors were administered to male C57BIl/6 mice. Mice anaesthetised using
isoflurane were administered a single intramuscular injection of eitheV:BMP6, rAAV:ALK3 or
rAAV:Smadé6 into the tibialis anterior musclerFlenervation experiments, mice were subjected to isoflurane
anaesthesia, and a 1 mm portion of the peroneat tieait’supplies the tibialis anterior muscle was excised prior
to injection with the listed rA¥X vectors.

We dow for the first time that BMP signalling pos#ly regulates muscle mass. Phosphorylation of
Smadl/5via the e&pression of BMP7 or ALK3 in murine muscles stimulated myofibypertrophy via
increased protein anabolism, bugpertroply was preented via Smad1l/5 inhibition. Blockade of nOR-
dependent anabolic signalling peated BMP-mediated pertroply despite increased Smadl/5
phosphorylation, indicating that BMP-mediated musglpéntroply invdves recruitment of mOR-dependent
processes. Our data demonstrate that Smadl/5 phosphorylationwasesigéhe conditions of wasting associated
with disruption of the neuromuscular junction (NMJ) and that the BMP axis is stimulated in musclemdpllo
disruption of the NMJ as a mechanism to minimise muscle atréwitordingly administration of Smad6 as a
means to specifically block the phosphorylation of Smad1/5 in daleermuscles exacerbated muscle aypoph
whereas increased phosphorylation of Smad1/5 was pu&ebtioreorer, our data demonstrate that BMP
signalling rgulates the HBC4-myogenin axis, an established promoter of skeletal muscle wasting in
denenation induced wasting. Combined, our studies demonstratey aahe for BMP signalling as a posid
regulator of skeletal muscle mass (Moresal., 2010). Interentions that stimulate BMP-Smad1/5 signalling
may hae potential to ameliorate the pathology of muscle wasting in neuromuscular disorders and other
conditions associated with disruption of the NMJ.
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