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Figure 1 Ca”'-induced Ca’" release between TT and SR in cardio-
myocytes.
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Figure 2 Ultrastructural elements in a cardiomyocyte
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Figure 3 Signaling between B-ARs on TTs and RyRs on the SR. A: B;AR-induced global cAMP-PKA signaling that phosphorylate RyRs (stars).
B: B,ARs induce local cAMP signaling and prevent B;ARs from phosphorylating RyRs
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Figure 4 Molecular mechanisms that regulate TT morphology and TT-SR couplon.
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Couplons between transverse tubules and sarcoplasmic reticulum:
roles in calcium signaling

XING Xin, LIANG JingHui & WANG ShiQiang

State Key Laboratory of Membrane Biology, College of Life Sciences, Peking University, Beijing 100871, China

In cardiomyocytes, the excitation signal propagates along transverse tubules (TTs) and excits L-type calcium channels (LCCs), which
in turn activate ryanodine receptor (RyR) calcium release from the sarcoplasmic reticulum (SR) via the calcium-induced calcium
release (CICR) mechanism. This process induces calcium sparks, which sum up into a calcium transient that drives synchronized
heart cell contraction. The global signaling of B, adrenergic receptors, by phosphorylating LCCs, RyRs and phospholamban, up-
regulates calcium influx, release and uptake, and enhances blood pumping power. In contrast, 3, adrenoceptors mediate local cAMP
signaling that phosphorylates LCCs, but keep P, receptors from regulating calcium release/uptake via an “offside
compartmentalization” mechanism mediated by G-protein coupled receptor kinase. During heart failure, the down-regulation of
junctophilin-2 (JPH2) uncouples TTs and SRs, leading to compromised blood pumping power. During hibernation, however, the
concerted up-regulation of JPH2 and caveolin-3 tightens TT-SR coupons, and enhances myocardial pumping capacity. Further
exploration of the molecular mechanisms that regulate the CICR between LCCs and RyRs will provide new ideas for treating heart
diseases.

transverse tubule, sarcoplasmic reticulum, calcium signaling, f adrenergic receptor, heart failure, hibernation
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