Theinvolvement of TRPC3 channelsin sinoatrial arrhythmias
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Recent evidence suggests that'Gantry through the fansient Receptor Potential Canonical-3 (TRPC3)
channel is related to pathological heart disease, including cargigertioply (for review see Eder &
Molkentin, 2011). TRPC3 is alsovimlved in cardiac arrhythmias such as atrial fibrillation (Haet@h, 2012).
TRPC3 channels carry non-selgetiation current and are directly actied either by agonist such as
angiotensin Il (Angll) which bind to G protein—coupled receptors or byyldjigcerol (DAG) (for review see
Birnbaumey 2009). Havever, the functional role of TRPC3 in regulation of cardiac rhythm and the mechanism
of TRPC3 iwvolvement in arrhythmogenesis remain largely unknown.

We previously found that sinoatrial and atrial cardiac myocytes express TRPC& &y 2007). 1o
investigate the possible wolvement of TRPC3 in sinoatrial arrhythmias, we first studied the
electroplysiological properties of Langendorff-perfused hearts from WT and TRRZ&ike implanted with
angiotensin Il (Angll, 2ug/g/day) mini pumps for 10-12 days. Electrical dtti was recorded with tav mini
monopolar ECG electrodes placed on the atria amdricle (Figure A). Sinoatrial arrhythmias including atrial
tactycardia, atrial fibrillating and sinus bradycardia were induced urgt kelectrical pacing (as showed in
Figure B-D). D determine the electrical conduction velocity in the sinoatrial region, custom-made electrode
arrays were used to record electricalaigtifrom isolated Langendorff-perfused hearts. ¥aton maps that
shaw the origin of excitation and the conduction velocity were changed duringlamitc events compare to the
regular sinoatrial rhythm (as shown in Figures E & Fe ¥und that the sinoatrial agthmias induced by
Angll and pacing were reduced in the TRPCQ Kice. On aerage, the arrhythmia indewas significant
reduced in TRPC3 & mice groupsti = 8) compared to WT groum(= 11, p = 0.004, Figure G).
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To further irvestigate the role of TRPC3 in sinoatrial arrhythmias we recorded sinoatrial action potentials
in isolated mouse sinoatrial comypds. Firing rates were increased and membrane potentials were depolarised
in the presence of Angll (M) and DAG (100 puM). The effects of Angll and BG were blocked by a specific
TRPC3 channel blocker PYR10 (2-g#). Our results suggested that the sinoatrial arrhythmias caused by G-
protein coupled receptor agition may irvolve an nward current actated through TRPC3 channels.
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