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Background: Long QT syndrome (LQTS) refers to a group of genetically cardiac rhythm disorders Mutations in the human ether-a-go-go-related gene (hERG) are linked to LQTS type 2 (LQT2), the most common form in China. A compound mutation (L539fs/47-hERG) responsible for truncated hERG channels was identified in a Chinese family experiencing LQTS, syncope and unexpected sudden death.
Objective: The present study aimed to evaluate the potential of gentamicin on the compound mutation L539fs/47-hERG bearing premature termination codon. 
Methods: The L539fs/47-hERG and WT plasmids were transfected into the HEK293 cells to simulate heterozygous mutant. Whole cell patch-clamp technique were used to measure hERG currents in control conditions and exposed to gentamicin. Additionally, laser confocal scanning microscopy was used to evaluate the membrane distribution of hERG channel protein using a green fluorescent protein tagged to the N-terminus of hERG.
Results: After cells were cultured in the presence of 400 g/ml gentamicin for 24 h and then cultured in drug-free drug-free MEM at 37℃ for 1 hour to washout the drugs, the maximal density of tail currents in cells expressing WT in control conditions and exposed to gentamicin were 54.86±2.098 and 64.86±3.328, respectively, corresponding an increasing effect of 18.2%. The counterparts of heterozygous mutant (WT+L539fs/47-hERG) were and 22.93±0.6733 pA/pF and 37.34±2.401 pA/pF, respectively, the increasing effect is 62.8%. Additionally, gentamicin results in an obvious increase of hERG channel protein expression on the cell membrane and improves the retention of hERG channel proteins in the endoplasmic reticulum in cells expressing heterozygous mutant.
Conclusion: The function and expression of the truncated HERG channels due to a heterozygous mutation (WT+L539fs/47-hERG) can be partially corrected by gentamicin. This suggests the possibility to explore relevantly therapeutic strategies to benefit LQTS individuals.
