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Animals perform a remarkable diversity of movements through the 
coordinated mechanical contraction of skeletal muscle. This capacity 
for a wide range of movements is due to the presence of muscle cells 
with a very plastic phenotype that display many different biochemical, 
physiological, and morphological properties. What factors influence 
the maintenance, plasticity, and regeneration of differentiated muscle 
fibers is a fundamental question in muscle biology.

We have exploited the remarkable potential of skeletal muscle cells 
of the gymnotiform electric fish Sternopygus macrurus to trans-
differentiate into electrocytes, the non-contractile electrogenic 
cells of the electric organ (EO), to investigate the mechanisms that 
regulate differentiation and regeneration of skeletal muscle. 

In S. macrurus, mature electrocytes possess a phenotype that is 
intermediate between muscle and non-muscle cells. How some genes 
coding for muscle-specific proteins are down-regulated while others 
are maintained, and novel genes are upregulated, is an intriguing 
problem in the control of skeletal muscle and EO phenotype. 

To date, the intracellular and extracellular factors that generate and 
maintain distinct patterns of gene expression in muscle and EO have 
not been defined. For example, physiological and molecular studies 
in S. macrurus have begun to shed light on the role that the nervous 
system plays on transcriptional and post-transcriptional events in 
the regulation of specific muscle protein systems of the EO. These 
findings are currently informing experimentation using cell culture 
approaches and application of engineering solutions to carry out 
long-term studies with fish in their aquatic environments.
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