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The primary objective of this study is to determine the mechanisms that regulate 
skeletal muscle repair in response to damaging eccentric contractions, the extent to 
which non-satellite cells contribute to this response, and how optimizing the response 
of these cells might lead to enhanced treatments for aged or diseased muscle. Muscle 
regeneration is thought to occur primarily via the action of muscle-resident satellite 
cells (SC). In response to a damaging stimulus, quiescent SCs are activated, 
proliferate, migrate to affected areas and differentiate to repair the damaged fiber. It 
is well-established that SCs act as the primary source of muscle progenitor cells 
following damage. However, strong evidence is emerging that non-satellite muscle- 
and non-muscle- resident cells play a significant role in the regenerative response and 
may, in fact, contribute both directly (myogenic differentiation) and indirectly (signal 
myogenic differentiation) to in vivo muscle repair.  
 
Methods 
We have effectively moved between studies in human subjects and in vitro 
methodology to study these interactions. Thirty-five subjects completed 100 eccentric 
contractions (EC) of the knee extensors with one leg and muscle biopsies were taken 
from both legs 3 h post-EC. The sample from the non-EC leg served as the control. We 
first conducted a well-powered transcriptomic screen and network analysis using 
Ingenuity Pathway software. Our screen identified significant changes in several 
transcripts with functions relating to inflammation, regeneration and excitation-
contraction coupling. Network analysis subsequently identified key molecular elements 
affected by EC. Subsequent transcription factor ELISA and immunohistochemical 
experiments confirmed our transcriptomic analysis-based hypotheses and localized the 
activity of these elements to muscle resident pericyte cells. We are currently 
following up these analyses using a novel myoblast/pericyte co-culture model. For 
these studies we are using vector based constructs and siRNA technology to 
manipulate the expression of these elements in primary pericytes to gain a more 
mechanistic understanding of how they affect muscle proliferation and differentiation.  
 
The results of these studies will provide valuable insight into the mechanisms that 
drive myogenic commitment and will have implications for potential molecular targets 
to enhance muscle regenerative action in satellite and non-satellite muscle progenitor 
cells. 
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