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Calcium signaling during excitation –  contraction coupling in cardiac myocytes 
Contraction of cardiac muscle results from an increase in 
Ca2+ concentration within the cytoplasm of muscle cells 
upon electrical excitation. Coupling of excitation to 
contraction is mediated by Ca2+ influx through surface 
membrane DHPR calcium channels that activate the 
ryanodine receptors (RyRs) in the sarcoplasmic reticulum 
(SR). Activated RyRs provide a channel for Ca2+ ions to pass 
from the SR to the cytosol in a sufficient amount to initiate contraction. Understanding 
of these calcium signaling mechanisms is important for understanding how cardiac 

contraction is regulated in health and how it is impaired in disease, e.g., cardiac ischaemia, hypertrophy, and 
heart failure. Our experiments on reconstituted RyR channels and in whole cells suggest that rapid binding 
of multiple Ca2+ ions to the RyR, and competition between Ca2+ and Mg2+ ions at the RyR activation sites, 
together provide the molecular basis 
for powerful local control of calcium 
release. 
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