(®)
2015 2016

SCN5A

Mutational analysis of SCN5A gene in sudden cardiac death and its application
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In most cases of sudden death, cause and manner of death can be established,
with many attributable to cardiac abnormalities at autopsy. A significant number of sudden cardiac
deaths, however, particularly in young people,remains unexplained following a comprehensive
medicolegal investigation, including autopsy and laboratory tests.
In this studz, comprehensive screening of cardiac ion channel gene, SCN5A were preformed in sudden
cardiac death. One mutation(p.Phe532Cys) was detected in only acute heart failure and dilated
cardiomyopathy cases. This mutation was analyzed by using Polyphen2. p.Phe532Cys had Polyphen2 score
of 0.999 (Probably damaging). It would be desirable to survey other disease-causing genes to
determine a more accurate prevalence of gene mutations in sudden cardiac death.
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4509
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Quick Gene-800 (FUJIFILM)
DNA
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SCN5A Exon2 ~ 28 NCBI
Reference (NG_008934.1) Primer

10ug DNAO.5u I
10y M Forward Primer 1.0p I 10
M M Reverse Primer 1.0y I AmpliTaq Gold®
360 Master Mix 5.0u 1 Sterile
Deionized Water 10.0u 1
Veriti® Thermal Cycler

(ThermoFisher) Initial Step 95



10 Denaturation 95 30 Annealing
60—~64 30 Extension 72 35
Final Step 72 PCR

ExoSAP-IT USB Products
BigDye® Terminator v3.1 Cycle Sequencing
Kit ThermoFisher
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SCNSA
Location  Mucleatide Aming acid Cases References.
alberations alteratons
HM_1080:58.2 HE_SA21TIA
Exon 2 & 300-T P Thrp= conteol 1 -
[Exan 2 e BTAG pAlaZg= palymonphism rB5EI2E0
Intran 4 G482 184GA polymonphism sETEITH
Feitran & €. B12-85G=A palypEham fRRARE5ET
Iritram £, TO3+ 1G4, ARG =
Fritran & € 5I-520-T HEM HIEFRNE2I
Iritron G o SO0 R A HCM 1 =
Intron10 € 1141304 palymonphism rsd 1312433
Irtran11 €.1339-24G=A palymarphism mTazaTTe
Exon 12 ¢ 1565T=G pPhesd2tys  AHIY DOMY rRIGGETIETI
[Exan 12 €. 1873A=5 P His558Ag palymanphism mi1B05124
Bt 3 €.1891-300G=A DCM -
[Exan 16 €. 3269CT pProi0@iles  polymorphism 1805125
Exon 18 €. 1285G>T P Trp1085Cys CH1 -
[Exan 20 & ASTIG=A PRGI1E00n palyTorphesa 1261344
Exon 20 ¢ 3800CT Pl 201= CH1 -
[Exan 20 6. 3830C>T p.PheiZiis DCMihema) 1 L]
Infron?3 o 3904.24G-C CH1 -
Intron24 £ 4204+53T>C polymonphism 41312393
Irtran27 G481 3+ 24G=A HCM 1, CH 2, ARVCY A 5440506

Exon 28 o S45TT=C pASpIBIG= polymomphism 1805126
p.Seri025= DCM 1, CH 1, contrel 1 re0DEETEE8
PVall9S1Met  HCM 1, CH rsd 1315493

pLeu1BSiasg  CH 1, contiel 1 145009013

[Exain 28 e STT5C=G
Exon 28 ¢ S851G-A
Exan 28 ©. 596376
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CH 3
M4 1 AHI
DCM 1 p-Phe532Cys
Brugada 1

PolyPhen-2 (http://genetics.bwh.
harvard.edu/pph2/) p-Phe532Cys
probably damaging 0.999

AHI €.1595T>G

CH1 p-Trpl095Cys
PolyPhen-2 possibly
damaging (0.651)

p-Trpl095Cys

DCM1
p.Phel210=
TTT TTC
20.3 17.6

p.Phel210=
ARVC1 C.703+1G>A
Intron6 5 splice site
Exon6  141bp
Exon 2 Exon

isoform



( Exon6b

5 splice site

RNA

(A)
Ma,1.5 /\\\\
Exon 5 Exonfia Exonéb /\ Exon 7
MNa,1.5e /\\‘
Exon 5 /\ ExonBa - ExonBb Exon 7
(B)
Exonba: YVSENIKLGNVSALRTFRVLRVLRALKTISVISGL
ExonBb: YTTEFVOLGNVSALRTFRVLRVLRALKTISVISGL
A Exon6
isoform
B  Exon6a 6b
p-Ala29=
DCM  AHI C.482+184G>A CH
Genotype  Allele
frequency frequency
p.Ala29= P=0.01* P=0.007* DCM vs. control
p.Ala29= P=0.039* AHI vs. control
c.482+184G>A P=0.049* CH vs. control
*:P<0.05
p-Ala29=
Ala
15.8 7.4
RBM25  LUC7L3
SCN5A
SCN5A
SCN5A

RNA  RT-PCR

-SCN5A -
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