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SINGLE CHANNEL BEHAVIOUR OF IKS AND LQT1 MUTATIONS IN THE S3 HELIX OF KCNQ1  
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The slowly activating delayed rectifier, Iks, mediates cardiomyocyte repolarization and mutations in this potassium channel complex cause Long QT Syndrome type 1 (LQT1). We have conducted the first direct analysis of Iks single channel currents and examined how LQT1 mutations along the S3 helix of the pore-forming subunit KCNQ1 alter single channel properties. Single channel recordings were made from mammalian ltk cells using the cell-attached patch clamp configuration.  Wild type (WT) Iks single channels had a long latency to first opening and rapidly flickered between open and closed states in non-inactivating bursts. Full channel openings were measured to have a conductance of 3.2 pS after filtering at 200 Hz, and smaller conductance levels were also observed, usually prior to full opening. The probability of channel opening was reduced for KCNQ1 S3 mutants I204F, D202H and V205M, reflecting a rightward shift in the voltage dependence of opening. I204F resulted in a long latency to first opening, explaining the slow activation of this mutant. D202H resulted in a decreased open time, explaining the rapid deactivation of this mutant. The trafficking deficient mutation S209F resulted in an increased open probability making this a gain-of-function LQT1 mutation at the single channel level. Each of these mutations had unique effects on open and closed state stabilities which explain findings at the whole cell level, and suggest distinct mechanisms for the pathogenesis of LQT1.

