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Abstract:  [Objective] This study sought to investigate the genotype of SCN5SA gene in Chinese Han population with sudden
manhood death syndrome (SMDS). [Methods] Genomic DNA was extracted from 120 SMDS sporadic cases. PCR products spanning
the entire coding region and splice junctions of the gene were sequenced. Controls from the same population were then screened for the
presence of mutations identified in cases. [ Results] Eleven distinct mutations were identified, of which 2 (Y1434Y, L1566L) were
synonymous coding mutations, 9 were missense mutations. Among the missense mutations, V951, R121Q, R367H, and R1512W
were reported while R513H, D870H, VI1202M, V1764D and S1937F were novel.  [Conclusions] Our results firstly provide
comprehensive genotype features of SCN5SA gene in Chinese Han population with SMDS,  which expands the spectrum of molecular
pathology database associated with SMDS and provides new data for understanding the correlation between cardiac sodium channel
dysfunction and the mechanisms of SMDS.
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Table 1 Sequencing regions and primers of SCN5A gene

Region Forward primer sequence 5 to 3’ Reverse primer sequence 5'to 3’ Temperature of annealing / °C
Exon2 GGTCTGCCCACCCTGCTCTCT CCTCTTCCCCCTCTGCTCCATT 68
Exon3 AGTCCAAGGGCTCTGAGCCAA GGTACTCAGCAGGTATTAACTGCAA 60
Exon4" ACGCACGCTCTTCAACAT AGGACTGGGAAAGGCAAA 60
Exon5 TCACTCCACGTAAGGAACCTG ATGTGGACTGCAGGGAGGAAGC 60
Exon6 AAGATGCCCAGGTTTGCCTC TTCTGGTCACAGGCACATTC 60
Exon7 CCACCTCTGGTTGCCTACACTG GTCTGCGGTCTCACAAAGTCTTC 62
Exon8 CGAGTGCCCCTCACCAGCATG GGAGACTCCCCTGGCAGGACAA 64
Exon9 GGGAGACAAGTCCAGCCCAGCAA AGCCCACACTTGCTGTCCCTTG 66
Exon10" ACATCTCTACCCTCCTCCC TACAGTCAGGTGAGGGCTT 62
Exonll AAACGTCCGTTCCTCCACTCT AACCCACAGCTGGGATTACCATT 58
Exonl2a GCCAGTGGCTCAAAAGACAGGCT CCTGGGCACTGGTCCGGCGCA 68
Exon12b CACCACACATCACTGCTGGTGC GGAACTGCTGATCAGTTTGGGAGA 60
Exonl3 CCCTTTTCCCCAGCTGACGCAAA GTCTAAAGCAGGCCAAGACAAATG 60
Exonl4 CAGGAAGGTATTCCAGTTACATATGA ACCCATGAAGCTGTGCCAGCTGT 58
Exon15" GAGAGCAGGCTGGAGAAGA CTGTGAGGGCTAAAGGGTT 60
Exonl6" GGGGGAATAGGTGTCAGT TGGGGGGGGTAGGTGAAATAA 60
Exonl7a GGGACTGGATGGCTTGGCATGGT CGGGGAGTAGGGGGTGGCAATG 66
Exon17b GCCCAGGGCCAGCTGCCCAGCT CTGTATATGTAGGTGCCTTATACATG 64
Exonl8 AGGGTCTAAACCCCCAGGGTCA CCCAGCTGGCTTCAGGGACAAA 62
Exonl9 GAGGCCAAAGGCTGCTACTCAG CCTGTCCCCTCTGGGTGGAACT 64
Exon20" CACCCCCATCATCGTAG GGGGTTGAGAGTTTGTGA 56
Exon21 TGGTCCAGGCTTCATGTC TCCGCCTCAGCTCCTTCT 60
Exon22 AGTGGGGAGCTGTTCCCATCCT GGACCGCCTCCCACTCC 62
Exon23" GCAGCCAGGGAGTTCATT GATTTCCCAAGGAGCCAA 58
Exon24 CTCAAGCGAGGTACAGAATTAAATGA  GGGCTTTCAGATGCAGACACTGAT 60
Exon25 GAGACCCCAGCCTGTCTGA TGGGACCTGCAGCCTGAGT 60
Exon26 GCTGGGGCCTCTGAGAAC CACAAAACCAGGAGCCTGG 62
Exon27 CCCAGCGAGCACTTTCCATTTG GCTTCTCCGTCCAGCTGACTTGTA 60
Exon28a TGCACAGTGATGCTGGCTGGAA GAAGAGGCACAGCATGCTGTTGG 62
Exon28b AAGTGGGAGGCTGGCATCGAC GTGCTCTCCTCCGTGGCCACGC 68
Exon28c GAGCCCAGCCGTGGGCATCCT GTCCCCACTCACCATGGGCAG 66
Exon28d CCAACCAGATAAGCCTCATCAACA CCGCCTGCTGACGGAAGAGGA 64
Exon28e TGCTCGAACGCTCTTTGAAGCAT AAAGGCTGCTTTTCAGTGTGTCCT 60

1) redesigned

TR, R 10 DAL IR 2 800 (single 53 T>C(rs41312393) il ¢.5457 C>T(rs1805126) ,
nucleotide polymorphisms ,SNP) (£ 3), £ & #itil

(9 2 S PERL S, BT ¢.87 G>A (1s6599230) c. 3 4 ®
1141-3 C>A (rs41312433) .c.1673 A>G(1s1805124) |
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Table 2 Mutations detected in SCN5A gene

Exon Nucleotide change" Amino acid change Type of mutation Region Cases Novel/reported

3 c.283 G > A p-Val95Ile missense N-terminal 1/108 Liang et al.(2006)

3 c.362G > A p-Argl21Gln missense N-terminal 2/108 Kapplinger et al.(2010)
9 c.1100 G > A p-Arg367His missense DI -S5/56 1/101 Vatta et al.(2002)

12 c.1538 G > A p-Arg513His missense DI/DI /111 Novel

16 ¢.2608 G > C p-Asp870His missense DIl -S5/56 1/76 Novel

20 c.3604 G > A p-Val1202Met missense DII-S1 1/101 Novel

25 c.4302T > C p-Tyr1434Tyr synonymous DII-S5/56 1/102 -

26 c.4534C>T p-Argl512Trp missense DII/DIV 1/112 Deschénes et al.(2000)
27 c.4698 C > G p-Leul566Leu synonymous DIV-S2 1/99 -

28 c.5291T>A p.Vall764Asp missense DIV-S6 1/110 Novel

28 c¢.5810C>T p-Ser1937Phe missense C—terminal 1/105 Novel

1)Standard nomenclature (www.hgvs.org/mutnomen/) was used for describing sequence variations, with +1 corresponding to the A of the ATG

translation initiation codon of GenBank NM_198056.1 for SCN5A.

* 3 JRHIAF SCNSA EFE SNP W E , EE B R EME R MR

Table 3 Characters of SCN5SA SNPs in SUNDS cases

Exon Genetic variation" Genotype freq Allele freq Identity in dbSNP
2 c.87G > A GG/GA/AA 0.465/0.426/0.109 G/A 0.678/0.322 156599230
10 c.1141-3C> A CC/CA/AA 0.918/0.072/0.010 C/A 0.954/0.046 rs41312433
12 c.1673 A > G AA/AG/GG 0.883/0.099/0.018 A/G 0.932/0.068 rs1805124
17 c.3183A>G AA/AG/GG 0.000/0.000/1.000 A/G 0.000/1.000 137430407
18 ¢.3269C>T CC/CT/TT 0.981/0.019/0.000 C/T 0.991/0.009 rs1805125
20 c¢.3578 G > A GG/GA/AA 0.901/0.089/0.010 G/A 0.946/0.054 rs41261344
21 ¢.3840+17 G > A GG/GA/AA 0.991/0.009/0.000 G/A 0.995/0.005 rs45466091
23 c.4245+82 A > G AA/AG/GG 0.375/0.500/0.125 A/G 0.633/0.367 rs6799868
24 c.4299+53 T > C TT/TC/CC 0.550/0.378/0.072 T/C 0.739/0.261 rs41312393
28 ¢.5457 C>T CC/CT/TT 0.369/0.447/0.184 C/T 0.592/0.408 rs1805126

dbSNP; database of single nucleotide polymorphisms;1)Standard nomenclature (www.hgvs.org/mutnomen/) was used for describing sequence

variations, with +1 corresponding to the A of the ATG translation initiation codon of GenBank NM_198056.1 for SCN5A.
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Fig.1 Sequencing chromatograms of the wild type and mutations in SCNSA

A:. Reverse sequencing chromatograms of R513 and R513H; B:

sequencing chromatograms of V1202 and V1202M; D:
chromatograms of S1937 and S1937F.
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Fig.2 Predicted topology of SCNSA with the location of each mutation

Mutations (red) in SCN5A identified in SMDS cases in this study are indicated. It is controversial as to whether V1098L (blue) cause SMDS. D

indicates domain and S, segment.
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