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The absence of dystrophin renders muscle fibres fragile, prone to damage and results in 165s of Ca
homeostasis that can aete deyeneratie pathways leading to myofibre death. It is widely accepted that
dystrophic muscles ka an devated cytosolic [C&T] both at rest and folleing damaging contractions.&\nd
others hae sown that impreing the expression and activity of the sarcoplasmic/endoplasmic reticultim Ca
ATPase (SERCA; the primary €acontrol mechanism in muscle) can increasé*Gaquestration into the
sarcoplasmic reticulum (SR), reduce cytosolic]fTand ameliorate the dystrophic pathology (Goonasaét
al., 2011; Gehriget al., 2012). Although it is well established that membrane lipid composition affects the
activity of membrane proteins such as SERCA, compadgtiittle research has uestigated the therapeutic
modulation of membrane lipid composition for disorders mediated by reduced SERGY,aatch as heart
disease and the muscular dystrophies.

SERCA activity is influenced by bilayer thickness, head group, and membrane fluid#&jsb by the
lipid class composition of the bilaydthosphatidylethanolamine (PE) content, which represents 16% and 27%
of lipids in the skeletal and cardiac SR membranes, regdgcincreases maximal SERCA activity (Hunéger
al., 1999). Similarly phosphatidylinositol (Pl) and phosphatidylserine (PS) influence SERC#itycts des
cholesterol content in the SR (and ER more generally). An increased ratio of phosphatidylcholine (PC) to PE in
the ER membrane has been causally implicated in reduced SER@ity aitliver tissue from obese mice (Fu
et al., 2011) which was wersed by viral modulation of the activity of phosphatidylethanolamine N-
methyltransferase (Pemt), a critical enzymalwved in PE to PC comrsion.

Skeletal muscle fatty acid synthase modulates SERCAiigcand muscle functiowia effects on SR
membrane phospholipids gRanet al., 2015). In diaphragm muscles, lipogenesis was reduced 50%6xin
dystrophic mice compared with wild type controls with SR phospholipidome analysadimg elevated PC and
PC:PE in thandx mice. In preliminary studies we found large magnitude changespiession of indiidual
lipid classes in SR membranes from dystrophitx and dko mice compared to WT control, including PI, PC
and PE classes, cardiolipin, modified ceramide and diacylglycerol. Tlarea igh similarity in>gression
within the mdx and dko mice suggesting a similar mechanism may be responsible for the aberrant lipid
expression in both models of muscular dystpie confirmed a significant reduction in the maximal SERCA
actiity in SR membranes from naéd hindlimb and diaphragm musclesnafx anddko mice compared to WT
mice and found a significant correlation between SR membrane PC content and maximal SEREAThAi
implies that by increasing the PC content in the SR of dystrophic mice we could increase SERAaadti
thus ameliorate the dystrophic patholoecent studies We @nfirmed this in primary myocytes with the
restoration of the muscle lipogenic machinery normalising PC:PE and rescuing SERCA funatiolR in
myotubes (Paraé al., 2015).

We ae investigating approaches to modulate the enzymeshied in controlling lipid metabolism and
lipid species coversion in order to normalize the aberrant lipid composition and thus enhance SER@¥ acti
and slav pathological progression in muscular dystrgpte ae also examining whether aberrant SR lipid
composition is characteristic of multiple muscle wasting disorders, perhaps uimdrito the altered SERCA
function in cancer cachexia.
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