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Muscular dystrophies are a group of neuromuscular disorders that are characterized by 
progressive weakness and wasting of muscles, impeding the ability to walk, speak and 
ultimately breathe. There is currently no cure.   Duchenne muscular dystrophy is the 
most severe and prevalent of the muscular dystrophies, affecting 1 in 3500 newborn 
males. The condition results from the absence of the structural protein dystrophin, 
causing weakened muscle fibres and persistent muscle damage. This results in chronic 
cycles of muscle fibre degeneration and regeneration, leading to the exhaustion of the 
pool of muscle stem cells that are responsible for skeletal muscle regeneration.  In order 
to restore muscle function, stem cell-based therapies for muscular dystrophies should 
be pursued because they represent the only broad strategy that has the potential to 
introduce a normal version of the diseased protein into dystrophic muscle. It is also the 
only strategy that aims to replace the pool of skeletal muscle stem cells required for 
muscle regeneration. For stem cell based therapy to be effective, it is important for the 
transplanted stem cell to replace the function of the muscle specific stem cells of the 
host. Namely, they must contribute to regeneration and return to a quiescent state, 
primed and ready-to-go, such that they can rapidly activate in response to future rounds 
of muscle injury.   This research proposal will investigate the mechanism by which a 
quiescent muscle stem cell locks down the expression of muscle tissue specific 
determination factors by sequestration of their corresponding messages. When the 
stem cell is activated, this lock is opened and rapid production of the protein now 
permits tissue repair.  Applications of the current proposal include development of stem 
cell based treatments and discovery of modifiers of muscle stem cell activity within the 
body as novel therapeutic targets for the treatment of muscular dystrophy. 


