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Summary of research findings

In order to elucidate novel pathophysiology underling sudden cardiac death (SCD) and to implement personalized

preventive medicine based on the individuals genetic risk for SCD, we performed high throughput sequencing using

next-generation sequencers and genome-wide association study (GWAS) in patients with long QT syndrome (LQTS)

and Brugada syndrome (BrS).

1.

Deep sequencing of LQTS: Professor Tanaka’s group in Tokyo Medical Dental University (TMDU) have

collected 624 samples of genotype-negative LQTS probands un collaboration with the clinical investigators in
this group, and he has finished the deep sequencing in 583 probands. Based on the in silico analysis, he obtained
some preliminary results that mutations are clustered at the promoter regions of LQTS genes.

Functional analysis of new LQTS genes using iPS technology: Dr. Makiyama’s group in Kyoto University in

collaboration with Professor Makita in Nagasaki Universty established iPS-derived cardiomyocytes (iPS-CM)
from a patient with LQTS carrying a mutation in calmodulin gene CALM?2, and functionally analyzed the
molecular mechanisms underlying the novel LQTS entity, LQT14. Furthermore, they showed that the allele-
specific ablation using the CRISPR/Cas9 technology restored the normal action potentials in the iPS-CM of the
LQTS patient (Yamamoto et a/, Hum Mol Genet, in press).

Exome of BrS: Professors Makita, Yoshiura, and Dr. Ishikawa in Nagasaki University have performed collected
DNAs from 363 symptomatic BrS in collaboration with the clinical investigators in this group, and carried out
exome in 296 of them. They are performing in silico analysis to look for novel genes responsible for BrS. They
have also started “buden test”, a rare variant association study to identify genetic risk for BrS by comparing the
rare variations between exome data of BrS (n=296) and control Japanese (in-house; n=370).

GWAS of BrS: Professor Tanaka in TMDU, and Professor Makita and Dr. Ishikawa in Nagasaki University have
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started GWAS to identify genetics risks for sudden death in BrS. Since the previous BrS GWAS implicated
common variants in BrS-type ECG (Bezzina and Makita et al. Nat Genet, 2013), they explored if they can identify
genetic risks for SCD in BrS by the GWAS among symptomatic and asymptomatic BrS. By genotyping
symptomatic BrS (n=436), asymptomatic BrS (n=321), and control (n=1,154), they identified a new SNP
associated with symptoms located at the chromosome 19, in additions to the 3 previously identified SNPs. They
are in the process of replication studies using DNA samples of other Asian and Caucasia populations.

Stratification SCD in BrS: Although SCN54 is the most prevalent gene responsible for BrS, it’s mutations have

not been implicated in the prediction of the prognosis of SCD or lethal arrhythmias in BrS. To evaluate the
significance of SCN54 mutations in BrS, Professor Shimizu has started a Japanese multicenter BrS registry
project about 10 years ago, in which many investigators of this AMED study have participated from the beginning.
Based on a long-term follow-up of 415 Japanese BrS probands, they have confirmed that SCN5A4 mutation
carriers have experienced the first cardiac event at a younger age than the SCN54-negative subgroup. These

results reinforce the importance of genetic testing in BrS (Yamagata e/ al. Circulation, in press).
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