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Xin-alpha, one of the downstream targets of the homeobox-containing transcription factor Nkx2.5, localizes to the cadherens junctions of the intercalated discs and may play important roles in generation and propagation of cardiac action potential. Using whole-cell patch-clamp techniques, electrophysiological properties of ventricular myocytes from wild-type and Xin-alpha-deficient mice (male, 10-20 week-old) were determined and compared. Action potentials were recorded in current-clamp mode and voltage-gated ionic currents in voltage-clamp mode. We showed that transient outward K+ current (elicited from -40 mV or -80 mV to test potentials ranging from -30 to +60 mV) in Xin-alpha-deficient ventricular myocytes were reduced by 48-68 %as compared to those of wild-type ventricular myocytes. Although action potential duration was not significantly prolonged, 9 of 13 myocytes from homozygous Xin-alpha-deficient murine ventricles developed early afterdepolarization (EAD) while only 3 of 10 wild-type myocytes generated EAD. Similarly, the inward rectifier K+ currents (IK1) and the L-type Ca2+ currents (ICa,L) were also reduced in Xin-alpha-deficient myocytes. In contrast, the transient inward current (Iti) on repolarization to the holding potential (-40 mV) after prolonged depolarizing pulse (1000 ms) was increased. The maximum diastolic potential was less negative and occasionally delayed after-depolarization (DAD) occurred in Xin-alpha-deficient myocytes. Thus the Xin-alpha-deficient ventricular myocytes were prone to generate triggered arrhythmias as compared to control wild-type myocytes. The Xin-alpha-deficient mice might be an ideal animal model for structure-related electrophysiological study on the genesis of reentrant triggered tachyarrhythmias. (Supported by grants NSC93-2320-B016-031 and NSC93-2314-B350-003).

