Microdystrophin and follistatin combinatorial gene delivery to treat a severe mouse model of
Duchenne muscular dystrophy
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Duchenne muscular dystropfDMD) is a s&ere and progress nuscle wasting disorder that results in
amhulatory reduction of &écted children and premature death from cardiac and/or respiratory failure. DMD is
caused by a variety of mutations that result in the loss of, or the production of, an aberrant dystrophin protein.
As DMD is a single gene disordeene therapies ka keen pursued with the intention of restoring dystrophin
expression in order to ameliorate the dystrophic pathol@gggorevicet al. (2006) demonstrated thefieficy of
a recombinant adeno-associated virus serotype 6 (rAAV6) systemiovergieliof microdystrophin
(rAAV6:microdystrophin). Though the truncated dystrophin gene increased muscle strength avity lohge
treated dystrophiti:utrophir’~ (double knockut: dko) mice when compared to their untreated littermates,
wild-type levels of strength and lifespan were not obtained. Alternate strategies that increase muscle mass and
strength hee aubsequently been pursuedllistatin binds and inhibits TGB-ligands myostatin and awiti,
which are ngaive requlators of muscle mass. Follistatin has been recently confirmed to mediate increases in
muscle growth and strength after systemicvegfi (Winbankset al., 2012). W tested the hypothesis that co-
delivery of follistatin with microdystrophin would increase muscle strength and ameliorate the dystrophic
pathology to a greater extent than either gen&ateli in isolation.

All experiments were conducted in accordance with the code of practise for the care and use of animals
for scientific purposes, as stipulated by the NHMRE .adsess the fifctiveness of the chosen gene thetap
healtty, mildly affected and serely afected mice were administered intramuscularly with VAA&AST317
(follistatin). While wild-type and mildly dé&cted mdx mice responded with increased myofibre diameter
severely afecteddko mice concluded the study with an increase in myofibre number; apeasted result. Mice
were treated systemically to determine whole body physiological effects. Systemic administration of follistatin
was femingly associated with an increase diko mice unable to reach the experimental endpoiot. T
circumwent this obstacle, follistatinxpression was delayed using an inducibleAD&lement. The combined
delivery of inducible follistatin and microdystrophin tfxo muscles increased myofibre diameparalleling the
response oimdx mice to an intramuscular dedry of follistatin. Functional assessment of diaphragm and
skeletal muscle w&s also performed subsequent to an intraperitoneal injection of the anaesthetic sodium
pentobarbital (60 mg/kg). Delayed combinatorial wieli was identified to increase the maximum force
producing capacity of hindlimb muscles abothat of microdystrophin treatment alone, providing crucial
evidence supporting the hypothesis.

Delaying follistatin expression in concert with a dystrophin-replacement strategy iseativefand
promising method of increasing muscle strength ueredy dystrophic mice. These results highlight factors to
consider when deloping therapeutics, including that thdiedicy of potential interventions is influenced by the
severity of the disease model. Our findings also emphasise the potential for a combinatorial geryetaherap
increase patierd’ quality of life, whereby dual treatment of both microdystrophin and delayed follistatin
expression could increase both mobility and independence of patients with DMD.
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