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A Common Mutation of Long QT Syndrome Type 1 in Japan

Hideki Itoh, MD, PhD; Kenichi Dochi, MD, PhD; Wataru Shimizu, MD, PhD;
Isabelle Denjoy, MD; Seiko Ohno, MD, PhD; Takeshi Aiba, MD, PhD; Hiromi Kimura, MD, PhD;
Koichi Kato, MD, PhD; Megumi Fukuyama, MD, PhD; Kanae Hasagawa, MD, PhD;
Eric Schulze-Bahr, MD; Pascale Guicheney, PhD; Minoru Horie, MD, PhD

Background: Previous studies of long QT syndrome (LQTS) have revealed the presence of country-specific hot
spots in KCNQ7 mutations, and the purpose of this study was to evaluate the influence of a common mutation on
clinical phenotypes in Japanese LQT1 patients.

Methods and Results: We retrospectively studied the frequency of each mutation in 190 LQT1 Japanese probands
and evaluated the clinical severity of LQT1 among carriers with a common mutation. We also compared it with that
of carriers with other mutations. In the Japanese cohort, the most common mutation was p. A344spl (c.1032 G>A),
comprising a substitution of a guanine for an adenine at the last base of exon 7, and it was found in 17 probands
(8.9%). Regarding the clinical characteristics of A344spl carriers, the mean age-of-onset was 10+4 years, >40%
were symptomatic, and the mean corrected QT interval was 461+30ms. The prognosis for carriers of the A344spl
mutation (n=31) was intermediate between that for the A341V mutation reported to be associated with severe phe-
notypes (n=24) and other mutations (n=290).

Conclusions: The A344spl mutation was a frequent LQTS genotype in Japan, which indicates that the influence of

country-specific hot spots should be considered when studying LQT1 clinical phenotypes. (Circ J 2015; 79:

2026—-2030)

Key Words: KCNQT; Long QT syndrome; Mutations

(LQTS) is characterized by prolongation of the QT

interval, syncope, torsade de pointes, and sudden

cardiac death (SCD).1-3 There have been 16 candidate genes

identified* and KCNQI, which encodes the « subunit of the

slow delayed rectifier potassium channel (Kv7.1), is the most
commonly mutated gene, causing LQTS type 1 (LQT1).5

Several reports have described common mutations in LQT1.

A mutation located in the S6 segment in the KCNQ! channel,

A341V, was identified in a South African population,®’ and

was linked to a severe phenotype with a high incidence of

sudden death. In contrast, Y111C in Sweden®® and G589D in

Finland" are relatively benign mutations associated with a

low incidence of cardiac arrhythmia events in heterozygous

T he inherited arthythmogenic disorder long QT syndrome

individuals. These findings suggest that hot-spot mutations
differ between countries, so we studied a common mutation in
a Japanese LQT1 cohort and evaluated its influence on clinical
phenotypes in Japanese LQT1 patients. The primary objective
of this study was to evaluate the clinical severity of LQT1
among A344spl genotype-positive patients, and to compare it
with that of A341V genotype-positive patients and other muta-
tion carriers, in a Japanese population.

Methods

Study Population
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Figure 1. LQT1 mutations in each country. A éummary of KCNQ1 mutations found in more than 2 probands in Japan, France and
Germany (current study), and those in more than 5 probands in the United States and the Netherlands (Kapplinger et al.25). LQTT,

long QT syndrome type 1.

(Suita) are based in regional referral centers that offer compre- Molecular Genetics Analysis

hensive clinical and genetic testing, enabling highly special- Mutation analysis was conducted as previously described.1314
ized treatment of inherited arrhythmias. The model of these The study received institutional review board approval and
clinics facilitates the detection of genetic patterns in Japan. written informed consent was given by each patient or their
Probands (n=190) were defined as the first mutation-carrier guardians, according to standards approved by local institu-
identified in an index family. Patients with either double muta- tional review boards. Briefly, genomic DNA was isolated from
tions in KCNQ! or accompanying mutations in other genes peripheral blood leukocytes. Screening for LQTS-causing genes
were excluded from the clinical analysis. 1112 (KCNQI, KCNH2, SCN5A, KCNE1, KCNE2 and KCNJ2)15-18
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