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Development of chemical toolbox for RyR regulator and analysis of the dynamism
of RyR open/close mechanism
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Ryanodine receptor (RyR) is a calcium ion (Ca2+) release channel. RyRs
initiate muscle contraction by releasing Ca2+ from the sarcoplasmic reticulum to the cytosol. RyR1l
malfunction in skeletal muscle causes malignant hyperthermia (MH) and RyR2 malfunction in heart
muscle causes heart diseases. Because the current MH medication, dantrolene has an issue with low
water solubility, we investigated the structure modifications of reported RyR inhibitors and
developed a novel RyR1 inhibitor with 1,000-fold better water solubility. Regarding RyR2, we
developed a few selective inhibitors and one of them could normalize aberrant Ca2+ signals in
cardiomyocytes.
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