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Effectiveness of RyR2 inhibitors as antiarrhytmic drugs
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Lethal arrhythmias caused by hyperactivation of the type 2 ryanodine
receptor (RyR2) are predicted to be suppressed by RyR2 inhibitors. However, such RyR2-specific
inhibitors do not yet exist, so this needs to be verified. First, we showed that disease-causing
RyR2 mutations increase the cytoplasmic Ca2+ dependent RyR2 channel activity (i.e., CICR), which
then determines the arrhythmia severity. We then performed high-throughput screening for RyR2
inhibitors followed by structural optimization, and finally found a RyR2-specific and high-affinity
CICR inhibitor. In addition, we established validation procedures for antiarrhythmic effects using
arrhythmia model mice harboring RyR2 mutations. Our novel RyR2 inhibitor efficiently suppressed
arrhythmias in the model mice.
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