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ENHANCED INHIBITORY EFFECTS OF AMIODARONE ON HERG CHANNELS DUE TO A COMPOUND MUTATION L539/FS47-HERG LINKED TO LONG QT SYNDROME TYPE 2 
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Objective:  We aimed to clarify the effect of L539/fs-hERG on the response of hERG channels to amiodarone and the mechanisms underlying the amiodarone-induced long QT syndrome. 

Background: Drug-induced long QT syndrome (LQTS) is a clinically highly relevant form of acquired LQTS. Mutations linked to inherited LQTS may underlie the increased risk of drug-induced LQTS. The mutant L539/fs-hERG is a compound mutation that generates truncated channel protein and suppresses wide type hERG (WT-hERG) channel function via a dominant-negative mechanism, resulting in decreased hERG currents. 
Methods: The L539/fs-hERG plasmids were transfected into the HEK293 cells stably expressing WT-hERG channels to simulate heterozygous mutant (WT+L539/fs-hERG). Whole-cell patch clamp was used to evaluate electrophysiological consequences of the WT-hERG and WT+L539/fs-hERG channels in HEK 293 cells exposed to amiodarone. Additionally, we also used laser confocal scanning microscopy to evaluate the effect of amiodarone on the expression of hERG protein.
Results: Amiodarone inhibits currents obtained from HEK 293 cells expressing WT-hERG and WT+L539/fs-hERG. In comparison of WT-hERG channels exposed to amiodarone, however, WT+L539/fs-hERG channels showed significant decrease in the maximal density of tail currents. With respect to the gating properties of hERG channels, L539/fs-hERG alteres the potential of amiodarone to influence the characteristics of activation, inactivation, recovery from inactivation and deactivation of hERG channels. Additionally, images of amiodarone-treated cells expressing WT+L539/fs-hERG showed a severe retention of hERG protein in the endoplasmic reticulum and significant reduction of mature hERG protein expression on the membrane of HEK293 cells, compared to the counterparts of WT-hERG.
Conclusion: L539/fs47-hERG enhances the inhibitory effect of amiodarone on hERG channels. This may explain, at least in part, the increased risk of drug-induced LQTS and its propensity to severe arrhythmias in affected individuals receiving amiodarone.
