
Single-nucleotide polymorphisms in SCN5A gene in
Chinese Han population and their correlation with
cardiac arrhythmias

To the Editor:
The cardiac sodium channel gene (SCN5A) plays a key role

in cardiac electrophysiology. Mutations in the gene have been
implicated in a broad spectrum of familial cardiac arrhyth-
mias, including long QT syndrome (LQTS), idiopathic ven-
tricular fibrillation, cardiac conduction disease, and congenital
sick sinus syndrome. In 2002, Splawski et al.,1 taking a new step
in the genetic studies of arrhythmia, reported that a common
polymorphism Y1102 in SCN5A might increase the risk of
heart arrhythmia in members of the population at large. In
addition, previous studies have suggested that some mild
LQTS mutations might cause drug-induced LQTS, leading to
the expectation that polymorphisms of LQTS-related genes
(including SCN5A) will potentially provide useful information
on acquired cardiac arrhythmia.2,3 The polymorphisms of
SCN5A gene have been well studied in American and Japanese
but not in Chinese. In this letter, we systematically analyzed a
large data set of samples to determine the polymorphisms of
SCN5A gene in Chinese Han nationality, and hence their con-
tribution to cardiac arrhythmias.
DNA samples of 240 independent healthy volunteers from

Han nationality in China were directly sequenced. A total of
five SNPswere identified, including three novel SNPs: one syn-
onymous SNP in exon2 (G87A, Ala29Ala), one regulatory SNP
in 3' untranslated region (G6174A), and one in intron 23 ad-
jacent to donor splicing site (4245 � 82A�G). A1673G
(His558Arg) and C5457T (Asp1819Asp) had been reported in
American and Japanese.4–6 S1102Y and the other 10 reported
SNPs could not be detected in Chinese Hans. The frequencies
of the five SNPs were as follows: G87A 27.8%, A1673G 10.6%,
4245 � 82A�G 32.7%, C5457T 41.6%, and G6174A 44.9%.
Genotype distributions of all loci were in Hardy-Weinberg
equilibrium in healthy volunteers (all P � 0.05). Comparing
the distribution of A1673G and C5457T in Chinese Han pop-
ulation with those in other ethnic populations, we observed
that there was no significantly statistical difference in the fre-
quency of A1673G among different ethical populations (all P
� 0.05). The frequency of C5457T in Chinese Han population
was similar to that observed in Japanese (P � 0.5), but signif-
icantly higher than that in American (P � 0.005).
To determine the correlation of identified SNPswith cardiac

arrhythmias, 78 unrelated patients who suffered from cardiac
arrhythmias including syncope, aborted sudden death, docu-
mented ventricular tachyarrhythmia, and acquired long QT
syndrome were recruited. Of these identified SNPs, only the
distribution of A1673G in arrhythmia patients significantly

differed from that in healthy volunteers, and the allele G1673
was overrepresented inpatients with a value of P � 0.0000033.
The likelihood of displaying signs of arrhythmia in a G1673
carrier (G, A and G, G) yielded an odds ratio of 3.01 [95%
confidence interval 1.59 to 5.69,P� 0.005]. The odds ratiowas
not significantly altered after controlling for age and gender (P
� 0.005). A1673G is a nonsynonymous SNP in the Na� chan-
nel interdomain cytoplasmic linker, resulting in an amino acid
change from histidine to arginine. Recently, a series studies
about a common SCN5A polymorphism A1673G (H558R)
suggested that it could modulate the biophysical effects of a
nearby mutation within the same gene.7,8 However, the inci-
dence of it has not been systematically evaluated in a large set of
patients with cardiac arrhythmia. Our results suggest it might
be involved in susceptibility to cardiac arrhythmias in Chinese
Han population. Additional studies will be required not only
to detect itsmore exact prevalence ratewith a larger sample size
in cardiac arrhythmia but also to investigate the possible bio-
physical effects of A1673G on the channel function in coordi-
nation with other polymorphisms.

JunZhu Chen, MD
XuDong Xie, PhD
JianHua Zhu, MD

QianMing Tao, MD
XingXiang Wang, PhD

Department of Cardiovascular Diseases
First Affiliated Hospital

Medical School of Zhejiang University
Hangzhou, China

References
1. Splawski I, Timothy KW, Tateyama M, Clancy CE, Malhotra A, Beggs AH et al.

Variant of SCN5A sodium channel implicated in risk of cardiac arrhythmia. Science
2002;297:1333–1336.

2. Abbott GW, Sesti F, Splawski I, Buck ME, Lehmann MH, Timothy KW et al. MiRP1
forms Ikr potassium channels with HERG and is associated with cardiac arrhythmia.
Cell 1999;97:175–187.

3. Makita N, Horie M, Nakamura T, Ai T, Sasaki K, Yokoi H et al. Drug-induced
long-QT syndrome associated with a subclinical SCN5Amutation. Circulation 2002;
106:1269–1274.

4. Wattanasirichaigoon D, Vesely MR, Duggal P, Levine JC, Blume ED, Wolff GS et al.
Sodium channel abnormalities are infrequent in patients with long QT syndrome:
identification of two novel SCN5A mutations. Am J Med Genet 1999;86:470–476.

5. Yang P, Kanki H, Drolet B, Yang T, Wei J, Viswanathan PC et al. Allelic variants in
long-QT disease genes in patients with drug-associated torsades de pointes. Circula-
tion 2002;105:1943–1948.

6. IwasaH, Itoh T, Nagai R, Nakamura Y, Tanaka T. Twenty single nucleotide polymor-
phisms (SNPs) and their allelic frequencies in four genes that are responsible for
familial long QT syndrome in the Japanese population. J Hum Genet 2000;45:182–
183.

7. Viswanathan PC, Benson DW, Balser JR. A common SCN5A polymorphism modu-
lates the biophysical effects of an SCN5A mutation. J Clin Invest 2003;111:341–346.

8. Ye B, Valdivia CR, AckermanMJ,Makielski JC. A common human SCN5A polymor-
phism modifies expression of an arrhythmia causing mutation. Physiol Genomics
2003;12:187–193.

May/June 2004 � Vol. 6 � No. 3 l e t t e r t o t h e e d i t o r

Genetics IN Medicine 159


	Single-nucleotide polymorphisms in SCN5A gene in Chinese Han population and their correlation with cardiac arrhythmias
	References


