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Mathematical analysis of arrhythmogenesis for bradycardia
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G protein-gated inwardly rectifying K+ (KG) channel is a model effector for
studying the signaling through GPCRs, G proteins and their effectors. Previously we have developed
mathematical models for the bradycardia by combining the models representing molecular interactions
and electrical activity of myocytes. While atypical KG channel activity was reported in patients
with some supraventricular arrhythmias, previous models has a limitation to reproduce the
pathological conditions without any hypotheses. In this study, we planned to uncover physiological
modulators of KG channel function. We identified acridine derivatives which blocked KG channels in
multiple modes of binding. They would assist to classify the activity of Kir channel members in
living cells. We also found an endogenous blocker which binds at a crevasse of cytoplasmic domain of

a KG channel subunit member Kir3.2. This novel drug-channel interaction was expected to be involved
in physiological regulation.
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Flow chart of the procedure

High resolution crystal structure of Kir3.2 cytoplasmic domain
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