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Genetic Variations and Functional Analysis in HERG
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For the last 10 years, pharmacogenetic and pathogenetic studies have been performed
to discover and characterize the many polymorphic variations and disease-causing
mutations in the genes encoding the cardiac ion channels. As such efforts long QT
syndrome (LQTS), an arrhythmogenic disorder characterized by prolongation of the QT
interval on eletrocardiograms (ECGs), often causes syncope or sudden cardiac death as a
result of recurrent and lethal arrhythmias. Chromosome 7-linked inherited LQTS (LQT2)
is caused by mutations in human ether-a-go-go-related gene (HERG;KCNH2), whereas
drug-induced LQTS is caused primarily by HERG channel block. We screened single
nucleotide polymorphisms (SNPs) in HERG (LQT2) to understand a comprehensive
association of frequent SNPs with QT-interval in the healthy Korean population. We
found 17 SNPs in promoter, exon and exon/intron boundary regions. Six of the 17
SNPs were in the coding range. The remaining 11 SNPs were located in introns (9
SNPs) or in promoter regions (2 SNPs). All SNPs except K897T have not been
previously described. In addition, we tested LQTS mutations in HERG polymorphic
channels to characterize their functional properties using biochemical and voltage-clamp
techniques. Conclusionally, we suggest that analysis of these SNPs in a much larger
populations would enable establishment of common polymorphisms that are associated
with QT interval. These could facilitate prediction of arrhythmia risk in the healthy
population as well as LQTS patients.
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_.,na\‘lgih Drugs That May Provoke Life-threatening Arrthythmias in LQTS
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Drugs withdrawn by QT prolongation trom major markets since 1930
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‘Comparison of HERG Mutation in between American, Japanese and Danish Petlents
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Comparison of HERG Mutation in between American, Japanese and Danish Patient
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A Model for Biosynthesis of hERG

-4 Metre hERG
4 ¥reture HERG

Drugs with hERG trafficking defects in HERG-GFP
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Transient Transfection Assay
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OBJECT : 1. Wiki-type{WT) celt ine ~ NERG tratticking inhibitors
2. Trafficking defective mutant hERG — hERG channet blockers
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2. Facilitate functional studies of HERG potassium channel variants

3. Prediction of QT in clinically i drugs, and
drug discovery
4, Facilitate testing for i I ia risk

5. Enable safer prescription of drugs associated with induced QT
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