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ABSTRACTS 
These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and technical abstract may be posted on the CSUPERB website only if project is funded. Do not include proprietary information. Non-
technical abstract will be used for public information or program promotion, only if funded. Use only single-spaced text; project objective and two 
abstracts combined are limited to one page total. See instructions for more information. 
 
PROJECT OBJECTIVE: (Provide a 1-2 sentence, non-technical description of the project’s overall objectives and key milestones.)     
This project will employ electrophysiology, optics, and specific pharmacological agents, to determine the 
molecular components of a novel cell signaling cascade the PI recently identified in skeletal muscle and 
will determine how that mechanism regulates active muscle.  The results will provide the foundation for 
several lines of research and may potentially lead to novel therapeutics to treat muscle disorders and 
possibly fatigue.   
 
TECHNICAL ABSTRACT: (State the application’s broad, long-term objectives and specific aims for expert reviewers)  
In 1969 it was discovered that ATP is released from exercising skeletal muscle in humans.  Since that 
time, surprisingly few studies have examined the effect of extracellular ATP in mature mammalian 
skeletal muscle.  Recently, the PI reported that physiologically relevant levels of extracellular ATP act on 
P2Y1 receptors to inhibit chloride channels in mammalian skeletal muscle.  Because chloride channels 
are responsible for most of the resting conductance in skeletal muscle, this discovery has significant 
implications for the physiology of muscle excitability and fatigue.  Pathophysiologically, mutations in 
muscle chloride channels result in muscle hyperexcitability, as observed in patients with Thomsen and 
Becker myotonias.  Moreover, recent reports indicate that regulation of muscle chloride channels affects 
fatigue.  The aims in this proposal provide the first insights into the signaling cascade linking P2Y1 
receptors to chloride channels and the effects of the P2Y1/chloride channel pathway on active muscle 
properties.  More specifically, the proposed work will employ electrophysiology, optics and 
pharmacological tools to identify key proteins that link P2Y1 receptors to chloride channels and will 
measure the effects of the P2Y1/chloride channel pathway on action potentials in the sarcolemma and 
transverse tubular system.  This will provide valuable insights into the physiological role of the ATP 
released during muscle activity. 
 
NON -TECHNICAL ABSTRACT: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference 
to the potential public benefits of the project for California.)         
It has been known since 1969 that adenosine-5’-triphosphate (ATP), a molecule important in biological 
energy transfer and cell signaling, is released from exercising muscle into the blood.  Surprisingly, few 
studies had examined the effect of extracellular ATP on mature mammalian skeletal muscle until recently. 
 This gap in the literature was addressed by a recent publication of the PI.  It was found that that 
extracellular ATP dramatically enhances electrical signaling and hence, muscle excitability by inhibiting 
pathways for the movement of chloride (one component of salt) across muscle membranes.  That 
unexpected discovery has important implications for muscle fatigue and inherited diseases that affect 
skeletal muscle function.  The aim of this research proposal is to initiate a research program involving 
undergraduate and graduate students that determines the precise signaling mechanism mediating the 
effects of ATP and determines how that mechanism influences active mammalian muscle.  This research 
will identify potential therapeutic targets for treating disorders of skeletal muscle. 
 




