(A4 )

I EAER

I

WFFERAJE RS

WHFERAZEH Y &

g Bk K4

ESI R

@© Sy HEmr%E
PHIEIRE A
WFFEPHFE

AT Bk K4

@ SrHAEgE
PHIEIRE S
WFFERH S A

e ik K4

[FREHE %2 16ek0210073h0001]
Rk 294 5 31 H

WOk 28 A ZGE P SR OBH O OK R WOE &

(AARGE) PEERARIEE « BRI S AT BB xR AL g 24
(F  F8) Practical Research Project for Life-Style related Diseases including

Cardiovascular Diseases and Diabetes Mellitus

(HAGE) 5L S AN BN O FE T RS 1 0D 72 8 O R FARATIF I

(# ) Genetic-based risk stratification in patients with idiopathic

ventricular fibrillation

(HAGEE) ESZAFERISETAN  ESEBRGRITEE v 7 —
OIRMAERNE - NEIRE =R MHE RE
(3& 7H) Takeshi Aiba MD, PhD,
Director, Molecular Genetics and Arrhythmias
Division of Arrhythmia and EP, Department of Cardiovasc Med.
National Cerebral and Cardiovascular Center
V2810 A3 ~ K294 331 H
(AAFE) 7/ LT — & OBAGHEHIRITIC X 2 RO 2=l s o s 1t
(I FE) Bioinformatics analysis of gene data in idiopathic VF patients
(HAGE) ENZARERHSEIEAN  ESCEsRERIE o ¥ —
ASEA S v 7 Aty 2 — R @fF 8
(= FE) Atsushi Takahashi, PhD Director, Department of Genetic Medicine

National Cerebral and Cardiovascular Center

(AAEE) Fr3srh OB ORIKT — % OB

(I 3FEB) Clinical data management of idiopathic VF patients

(RAGE) ESZAFFEBATEIEN  ENLEBREIITEE o 2 —
OIBILENE #R =B S

(€ F&) Kengo Kusano, MD, PhD Director, Division of Arrhythmia and EP,
Department of Cardiovasc Med.

National Cerebral and Cardiovascular Center



@ HEAr%E
PIEIRE A
WHIERASE Sy A

e i KA

@ Sy RAIETE
PrzEiRE A
WHIERHFE Sy 1

P ek K4

® SrEmFSE
PHIEiRE S
WHIERHFE Sy

e Bk K4

© b
PIERRES
WHIERASE sy 1A

Pl ek K4

@ FrHmESE
PRFERES
WFFEBRE /TR

e el K4

® sy EbrsE
PHIERRES
WHFERHFE 1

AT Bk K4

(AAGE) FERAELEMENEE O L B AT

(e
(BA

(2

5&) ECG analysis of idiopathic VF patients

i) ENZAFZERIEIE N ENLAR R
O ENE AT e

ZE) Tsukasa

wAFE L Z—

Kamakura, MD Division of Arrhythmia and EP, Department of

Cardiovasc Med. National Cerebral and Cardiovascular Center

(RAFE) SMBERHEBED S OB - BRIRITBINEE S A T L O

(I& FB) Construct of clinical data and sample storage system

(AAGE) ESZAFFERRSsIE N ENLIEBRARATTEE o & —
INAF N T« NAF N7 R« SR R fEE AL

(3% &) Hatsue Ueda, MD,PhD Director of Bio—bank, department of pathology,
National Cerebral and Cardiovascular Center

(AAGE) BgIK « 7 DEROT —F A M L—

(3% FE) Storage of clinical and genome information

(AAGE) ESZHFZEBHIEEEN  ERLIEBR SN TEE o & —
TRERZFFATERE ¥ — ¥ —K B EE

(I EE) Yoshihiro Miyamoto,

Center

(HARER) Rt L B OIS T & ERENT oIS

(¥ EE) Clinical and genetic analysis for idiopathic VF patients

(AAGE) BHEERKTFPETR NREE (RS -

(¥ ZE) Minoru Horie, MD, PhD

Professor,

Respiratory Medicine

(AAGEE) Fe3eth O EMENEE OBIS T & BRIRTEIROIUE
(& FB) Clinical and genetic analysis for idiopathic VF patients
(HAGE) HARERRZF KRB R A TER
(Z&  EE) Wataru Shimizu, MD, PhD

TRER 2R R 57

MR gs) - B

MD, PhD National Cerebral and Cardiovascular

WL

Department of Internal Medicine Division of Cardiovascular

Shiga University of Medical Science

REEBEHSR K ¥

Professor, Department of Cardiovascular Medicine, Graduate School

of Medicine, Nippon Medical School Graduate School

(BAGE) Froert O EMBIEE OBIsF & BRI ROIUE

(2
(AA
(%

ZE) Clinical and genetic analysis for idiopathic VF patients
FE) [ENIRFPENESIRK B RPERAE B k. iFE
ZE) Kenshi Hayashi, MD, PhD Assistant professor, Clinical laboratory,

Kanazawa university hospital

and



© HEAr%E
PIEIRE A
WHIERASE S A

PrE i KA

W SyHAAFTE
PrIEiRE A
WHFERHFE Sy 1

P ik K4

@ Sy HEmETE
PHIEIRE A
WHIERHFE Sy 18

AT Bk K4

©@ srfawrsE
PHIEIRE S
WEFERHFE

P ik K4

(AAFE) Brugada SEBREDBAHEIR T & O HLEHERE

(& F&) Comparison and validation with candidate genes for Brugada syndrome
(AAGEE) ENLRFENRIR KT R B E 5 A e s - o ARy #d%

R EE
(I F&) Naomasa Makita ,MD, PhD Professor and Chair, Department of Molecular
University Graduate School of Biomedical

Physiology, Nagasaki

Sciences

(HAGE) LQTS B OBEAES 1 & O LGk

(3% FE) Comparison and validation with candidate genes for Long—QT syndrome
(AAGE) HOREREERY: - Zd% - B BiE

(¥ FE) Toshihiro Tanaka, MD, PhD

Professor, Tokyo Medical and Dental University

(AAGE) Froert L sMEhEE OBaT L EREHROIE

(ZL FE) Clinical and genetic analysis for idiopathic VF patients
(AAEE) BB K7EdE PSRt m kR K ERR T 7 — R

J\AR AT

(3%  FE) Nobue Yagihara, MD, PhD. Advanced Disaster, Medical and Emergency

Critical Care Center, Niigata University Medical and Dental

hospital,

(AARGE) Fperh OBl B OBL T & RGO

(3% FE) Clinical and genetic analysis for idiopathic VF patients
(HAGER) KB RZFRFEBEE RO A TR - B g R - HEZER - Th PRl T
(£ FE) Yukiko Nakano,

Cardiovascular Medicine, Hiroshima University Graduate School of

MD, PhD. Associate Professor, Department of

Biomedical and Health Sciences



FRRDOBE (BIEHFEHRE)
MHEB R REF I L D REDHE

0
RO S D FEE TS L 1) b 0D 72 6D DO IB AR FRHTIF I

AWFFEITIHI LR (WEERKRT) . HHEEZER (RIEXT) . EARSEE (HARERKRT), &
Brlfd g URERT) . ARBFEBIE (BIRKRT) . N\AKREMILEE FiRKy) 6o/ v—7&
BT, RIRAHOLEME (VF) 8f4E%. Wi DR L E MBS O BRI EIR % HE5R0
AR #AT Exome T 2 L CHIO TIT o 72,

Fik - ENAERARIE 2 — 7 b ONCA L RIFE a2~ & QT IERJEEREF L O Brugada JEfE
B DFFE AR B D 72 WIR KRB O L E MBI A% BE D7/ LGF 210 o 72 v TaT
I RN R T, RN ) AT =X OFNLXIREEE L CHALA TR T - ) AT —H
1000 7/ A, dbSNP, ESP6500 15 L M43 HBFSEH @ in-house D7 —Z 22 LAHE 0.1% L ED b
DILSNP & LT LTz, SOICHEHEE LTHEERm 2L A7 12—/ (FH) B35 Exome fi#HT
T—2EHWT VF BEICHET 28 2RO 217> 72,

RO BEFEOANEIRBEE R T ORBEITo7208, 210 4% 5 ALLERS AL TET D b DI
72< . RYR2%%  (3#1). CASQ2 (1), KCNJ2 (1), £7= PKP2 (1) W T a7 I U if%Mk
SIS (CPVT) & 5 WIS AREIREMA = .0E (ARVC) O & b 2 614897z,
@ : BEEOARIENR « DFRIEE S LSMS VE BT 5 ALLEDD FH 12 3 AL TR AT 56 1%
ANIAE T 313 B Y . NARIL 5 A4 (146SNP). 6 A (86SNP). 7 A (35SNP), 8 A (13
SNP), 9 A (8 SNP), 10 A (4 SNP), & T11 A (1 SNP) Th-o7z, ZoOHIZiE Ca F v X%
o N R U TICERT 500, BN K F¥ 2R T 560, F2E Y —AFEH, Na
F % %L Purkinje #ifi7s SIZBRT 5 b O, LEMEIORK OGBS T2 ENE TV,
IO DB 2R 25 (VF &) L TORETHRAET AT & s Tld—
N&7z 0 ) 14 SNP 2F L TWDHDITH LT, —HEBEF TIEFLE 4 SNP LAVE L T 7Rho
72 SNP OZ < IZAARNIIR R S O THRAEZRIZOWTIASBRRF N LE L B DN D3, WD
I ABIRIA (pathogenicity) WEEHONDH LD TH -T2,

@yFfE L ORIRTIL VF BIEOF g, FIEFHRE GER) - FFEEIM) | BIERRHR & L {HBEHOLE
BT 2 4o FE LT 24T o 72, VF DME L ORI & K E DNAEARRRAEAR (20 F) L RIA
JEARRRY (45 F « HROUE) IS0 Biv, ENEIUCEET S & Bt Variant 23 EE S 7,
FEEE - A WIOFERN S VE BIEOFHRITHE —DOBIR T RFICL D OO REMHIILT L En & i
WZTERFEIETHDLEEZBND, £ TO Variant ORAIER & EMEICEHET 2 2 &3 LW
N, SRRSO o7- VF ICBERT 58RO EZ A aT7b L, TOMAEDYE L ERE®R L 285
KENZIZ AR FEIRE (AD) REZHWLZ LIZEY, VAV DREHIHLEZRIS Z ERREE D, £
5 BT RE RITA B2 REEIZ 3B\ TR (replication study) 217 9 LE A H D L EX BNLD,
TR b BAMFERRIIRFRYE VF OF ) AT =2 _X—=2{bDO A O TH Y | 5% OEMFFHCHE
TG & OMAE DRI L > TLEMB)ORIE TRKEE2 M L35 L Wiff s b,



English

Genetic-based risk stratification in patients with idiopathic ventricular fibrillation

Genetic background in idiopathic ventricular fibrillation (VF) cannot fully be understood.

Whole exome analysis was performed for 210 patients with resuscitated after idiopathic VF in the
National Cerebral and Cardiovascular Center collaborated with: Shiga Medical University (Prof.
Minoru Horie), Nagasaki University (Professor Naomasa Makita), Nippon Medical School (Professor
Wataru Shimizu), Hiroshima University (Yukiko Nakano, Associate Professor), Kanazawa University
(Kenshi Hayashi, Assistant Professor), and Niigata University (Nobue Yagihara Assistant Professor).
Data obtained from TOHOKU Mega-bank, 1000 Genomes, doSNP, ESP6500 and each investigator’s
in-house data were used as control, in which an allele frequency of >0.1% were excluded as the SNP.
Moreover, exome data from 200 patients with familial hypercholesterolemia (FH) were used as control
polymorphisms.

Results: In the p arrhythmia-related genes previously reported, no mutation was found in at least five
of the 210 patients had overlapped. However, mutations or rare variants in RYR2 (n=3), CASQ2 (n=1),
KCNJ2 (n=1), PKP2 (n=1) such as CPVT or ARVC associated genes, could be obtained in a small
number of patients.

On the other hand, in more common variants, total 313 variants or SNPs which were overlapped in at
least five VF patients as well as at most three control (FH) subjects, including 146 variants overlapped
in 5 cases, 86 (6 cases), 35 (7 cases), 13 (8 cases), 8 (9 cases), 4 (10 cases) and 1 (11 cases) could be
obtained in VF patients. In these variants, although most of them had not functionally been analyzed,
some were suggested as functionally associated with Ca channels, Ca handling, voltage-dependent K
channels, desmosome, Na channels, Purkinje cells, or atrial fibrillation. In VF cases 14 of these variants
could be found on average, whereas only 4 in their families.

These findings suggest that idiopathic VF occurred mainly due to multiple genetic disorders or
polymorphisms but not monogenic mutations. In this study, we could found some candidate genetic
polymorphism associated with the VVF-risk. Further replication study to investigate how many or much
of these common polymorphism in Japanese can increase the risk of VF should be evaluated.
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