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EERTAN). AANR3ATEISEMEAREBIRA N M2ELTEHEY, FII2ZF T
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BEFEMLTUV. SCNSAD CNV I, BEMRMES LU IIREEDH D BrS Fim
ED2.9%ICAESN, BREGLEFECTHY, ROV—ZVIJINDINEZEES
Zohd.

(LEBX, 2020:;40:5~15)
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FK2 SCNSADIAE—HZREFTIRHEE TEE M EREF T 5 HinE OERRIR D LLER

°__ Kb 22 Fl
Ten T o
Bk, n (%) 3(75) 9(90)
PWER - 23 + 14 45+ 6 0.05
fER, n (%) 3(75) 8(80) 1
RIEFH - 1% 19+ 6 39 + 19 0.066
K, n (%) 3(75) 6(60) 1
DEME - DIELE, n (%) 3(75) 5(50) 1
K&, n (%) 3(75) 8(80) 1
BrugadafE{&Ef, n (%) 1(25) 1(10) 0.505
ZRIATE - BIEMAREMR, n (%) 2(50) 4(40) 1
K, n (%) 0(0) 1(10) 1
REERR, n (%) 1(25) 5(50) 0.58
FARSEREE, n (%) 0(0) 4(40) 0.251
BEJ7O0v7, n(%) 1(25) 0(0) 0.286
N—2Z 4 —HEEAK, n (%) 0(0) 5(50) 0.221
DEME, n (%) 0(0) 0(0)
LERDERX
HR - ms 63t 6 66 £ 5 0.568
PQ - ms 248 + 55 217 £ 27 0.277
QRS - ms 118 £ 5 118 £ 9 0.754
QT -ms 398 + 13 395 + 21 0.801
QTc - ms 407 + 8 412 + 18 0.601
JT-ms 280 + 16 277 + 21 0.776
JTc - ms 286 + 9 290 + 18 0.772
Jik, n (%) 0(0) 2(20) 1
BrS typel, n (%) 4(100) 8(80) 1
H1EE
DEME, n (%) 0(0) 3(30) 0.497
FARSEREE, n (%) 1(25) 5(50) 0.559
BEJ7Ov 7, n(%) 4(100) 9(90) 1
| B E Tl BR 3 2
Bk, n (%) 2(67) 2(100) 1
EPSIC & 3 L EMEIFRAER 2 5
BB, n (%) 0(0) 3(60) 0.429
MEFALER 2 3
ik, n (%) 2(100) 2(67) 1
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(nAj¥4) (553‘1”1 g pfE
Bk, n (%) 12(86) 106(91) 0.618
UTER - R 39 + 19 45 + 15 0.185
fER, n (%) 11(79) 90(78) 0.735
IEFEH - X 34 + 19 40 + 18 0.251
=, n (%) 9(64) 59(51) 0.231
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| A RRER 5 84
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EPSIC & 3 L EMEIFERAR 7 71
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BBiE, n (%) 4(80) 45(66) 1

&R Vol. 40 No. 1 2020



o7z, 72721, shortreadik:®d NGS7— % % [
W, CNV % &t DNA R &% % Mt 4 A B
V77 VYAT ) ARy EY 7Lt‘)—]\0)
depth % position {2 & V) BIFEMICHEE T 5 2 & 2%
W7z, BB vz aw Y BET
1%, short-read: & longreadi®: % L 7-H& %
HMoBHbRALNTVE Y. bhbhofiffs
TlZ, longreadiEdD—>THbF /  R7T—r T
VA — %Hﬂb‘fﬁﬁ‘*yi@ﬁﬁﬁ%L&)’Cwé R 3
P N7 MH 2 BEEIL EZ2OR
5, 20kb DL E OB L RIIE— i’“?@’*’ld) 501i<‘:$li
HEINTBY Y, MELRORZIZEY, BE%E
AR B O 72 R AR AR T & 5 L IF;
T&5.

N

AREE, 5 231 H AR EENR O T 2 A B B
BEHFETZE LML ED LI, R LTELD
2bDThAH. B, KRIIOVWTE, THWXX
D —FAZEL, ST T2,

KK

2, rih
B

i 3

Sonoda K, Ohno S, Ozawa J, Hayano M, Hattori
T, Kobori A, Yahata M, Aburadani I, Watanabe S,
Matsumoto Y, Makiyama T, Horie M : Copy
number variations of SCN5A in Brugada
syndrome. Heart Rhythm, 2018 ;: 5 : 1179-1188

(X k)

1) Brugada P, Brugada ] : Right bundle branch block,
persistent ST segment elevation and sudden cardiac
death : a distinct clinical and electrocardiographic
syndrome. A multicenter report. ] Am Coll Cardiol,
1992 ; 20 : 1391-1396

2) Chen Q, Kirsch GE, Zhang D, et al. : Genetic basis and
molecular mechanism for idiopathic ventricular
fibrillation. Nature , 1998 ; 392 : 293-296

3) Crotti L, Marcou CA, Tester DJ, et al. : Spectrum and
prevalence of mutations involving BrS1- through

14

BrS12-susceptibility genes in a cohort of unrelated
patients referred for Brugada syndrome genetic
testing : implications for genetic testing. ] Am Coll
Cardiol, 2012 ; 60 : 1410-1418

4) Kapplinger JD, Tester DJ, Alders M, et al. : An
international compendium of mutations in the SCN5A-
encoded cardiac sodium channel in patients referred
for Brugada syndrome genetic testing. Heart Rhythm,
2010; 7 : 3346

5) Le Scouarnec S, Karakachoff M, Gourraud ]B, et al. :
Testing the burden of rare variation in arrhythmia-
susceptibility genes provides new insights into
molecular diagnosis for Brugada syndrome. Hum Mol
Genet, 2015 ; 24 : 2757-2763

6) Bhuiyan ZA, van den Berg MP, van Tintelen JP, et
al. : Expanding spectrum of human RYRZ-related
disease : new electrocardiographic, structural, and
genetic features. Circulation, 2007 ; 116 : 1569-1576

7) Barc J, Briec F, Schmitt S, et al. : Screening for copy
number variation in genes associated with the long
QT syndrome : clinical relevance. ] Am Coll Cardiol,
2011 ; 57 : 4047

8) Sonoda K, Ohno S, Otuki S, et al. : Quantitative analysis
of PKP2 and neighbouring genes in a patient with
arrhythmogenic right ventricular cardiomyopathy
caused by heterozygous PKP2 deletion. Europace,
2017 ; 19 : 644-650

9) Eastaugh L], James PA, Phelan DG, et al. : Brugada
syndrome caused by a large deletion in SCN5A only
detected by multiplex ligation-dependent probe
amplification. J Cardiovasc Electrophysiol, 2011 ; 22 :
1073-1076

10) Mademont-Soler I, Pinsach-Abuin ML, Riuro H, et al. :
Large Genomic Imbalances in Brugada Syndrome.
PLoS One, 2016 ; 11 : e0163514

11) Sonoda K, Ohno S, Ozawa J, et al. : Copy number
variations of SCN5A in Brugada syndrome. Heart
Rhythm, 2018 ; 15 : 1179-1188

12) Garcia-Molina E, Lacunza J, Ruiz-Espejo F, et al. : A
study of the SCN5A gene in a cohort of 76 patients
with Brugada syndrome. Clin Genet , 2013 ; 83 : 530-
538

13) Koopmann TT, Beekman L, Alders M, et al. : Exclusion
of multiple candidate genes and large genomic
rearrangements in SCN5A in a Dutch Brugada
syndrome cohort. Heart Rhythm , 2007 ; 4 : 752-755

14) Schroeter A, Walzik S, Blechschmidt S, et al. :
Structure and function of splice variants of the cardiac
voltage-gated sodium channel Na (v)1.5. J Mol Cell
Cardiol, 2010 ; 49 : 16-24

&R Vol. 40 No. 1 2020



15) Tattini L, D'Aurizio R, Magi A : Detection of Genomic variation in human genomes. Nat Commun , 2019 ; 10 :

Structural Variants from Next-Generation Sequencing 1784

Data. Front Bioeng Biotechnol, 2015 ; 3 : 92 17) Chiang C, Scott AJ, Davis JR, et al. : The impact of
16) Chaisson MJP, Sanders AD, Zhao X, et al. : Multi- structural variation on human gene expression. Nat

platform discovery of haplotype-resolved structural Genet, 2017 ; 49 : 692-699

Copy Number Variations of SCN5A in Brugada Syndrome
Keiko Sonoda', Seiko Ohno"? Minoru Horie*

"Department of Bioscience and Genetics, National Cerebral and Cardiovascular Center
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BACKGROUND : Loss-of-function mutations in SCN5A are present in ~20% of Brugada syndrome (BrS) patients.
Copy number variations (CNVs) have been shown to be associated with several inherited arrhythmia
syndromes. OBJECTIVE : The purpose of this study was to investigate SCN5A CNVs among BrS probands.
METHODS : The study cohort consisted of 151 BrS probands who were symptomatic or had a family history of
BrS, sudden death, syncope, or arrhythmic diseases. We performed sequence analysis of SCN5A by the Sanger
method. To detect CNVs in SCN5A, we performed multiplex ligation-dependent probe amplification analysis of
the 151 BrS probands. RESULTS : We identified pathogenic SCN5A mutations in 20 probands by the Sanger
method. In 140 probands in whom multiplex ligation-dependent probe amplification was successfully performed,
4 probands were found to present different CNVs (deletion in 3 and duplication in 1) . Three of them had fatal
arrhythmia events ; the remaining 1 was asymptomatic but had a family history. Mean age at diagnosis was 23
+ 14 years. All of the baseline 12-lead electrocardiograms showed PQ-interval prolongation. The characteristics
of these 4 probands with CNVs were similar to those of the probands with mutations leading to premature
truncation of the protein or missense mutations causing peak Iy, reduction >90% . CONCLUSION : We identified
SCN5A CNVs in 29% of BrS probands who were symptomatic or had a family history.
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