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Identification of novel factor in hereditary sinus bradycardia and its
application to preventive medicine
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Normal heart rate and rhythm are essential for proper heart function. As
disorders of impulse generation and/or propagation in the cardiac conduction system culminate in
symptomatic, life-threatening bradyarrhythmias, the ion channels responsible for these phenomena
represent promising therapeutic targets. We describe a family affected with hereditary sinus
bradycardia. Genetic analysis revealed a novel mutation in KCNJ3, which encodes a subunit of the
acetylcholine-activated potassium channel (IKACh channel). The mutation caused a gain of IKACh
channel function by increasing the basal current, even in the absence of G protein-coupled receptor
stimulation. The selective IKACh channel blocker NIP-151 repressed the current increase and improved

all bradyarrhythmia phenotypes in zebrafish harbouring the mutation. We thus identified the KCNJ3
mutation as responsible for these bradyarrhythmias and propose that selective IKACh channel blockers
may be a valuable therapeutic approach.
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