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[Abstract] Objective: To identify novel SCN4B mutations associated with lone atrial fibrillation
(AF). Methods: Clinical data and blood samples were collected from 160 unrelated patients with lone
AF and 200 unrelated, ethnically matched healthy individuals as controls. The genomic DNA from the
participants was extracted. The coding regions and splice jumction sites of the candidate gene SCN4B
were amplified by polymerase chain reaction and then sequenced with di-deoxynucleotide chain
termination technique. The sequence variations were identified by alignment of the acquired sequences
with those of SCN4B from GenBank. The software ClustalW for alignment of multiple sequences was
used to demonstrate whether an altered amino acid is evolutionarily conserved. The software
MutationTaster was used to predict the causative potential of a mutation. Results: Two novel
heterozygous missense mutations of SCN4B were identified in 2 lone AF patients respectively, with a
mutational prevalence of 1. 25%. One is the substitution of guanine (G) for adenine (A) at coding
nucleotide 409 of SCN4B (c. 409A>G) ; the other is the transition of G into A at the first nucleotide of
codon 171 (c.511G>A). Multiple alignments of SCN4B proteins across species showed that the altered
amino acids were highly conserved evolutionarily. The 2 mutations were both automatically predicted to
be disease-causing.  Conclusion: This study firstly links SCN4B mutations to lone AF, providing novel
insight into the molecular mechanism involved in the pathogenesis of AF.

[Key words] Atrial fibrillation; Genetics; Ion channel; SCN4B

AT H . HE A REEIE4 (81070153, 81270161, 30570768)
FE# HAL:200030 b A8 K2 B2 2 B Bt M Bk = e o0 R L0 S P90 2 L rh D S0 B
BEVEH 253 , Email: dryyq@ tongji. edu. cn



[l B o ML A A 2013 4F 11 5 40 555 6 3]

Int J Cardiovasc Dis, November 2013, Vol. 40, No. 6 e 387 -

AR SR R RIF T & B, O K B 38 T A O T R A B
J7 W B A EEAE L o JF AR 4 A BB
(7 3 4~ H SCN1B.SCN2B 1 SCN3B %75 5 1] 55
Gt Bk A B RS 4 A0 IE B e E B
Hifii SCN4B e [H 28 45t ] B3 8055 B, W iE 32 0k
B, A% BF 53 B S X L 4 A AR S M B B R E Y
SCN4B i [H 5 45 i
1 xt&MAE
1.1 R %R

AW REE B 2010 4 1 J] %2 2012 4 6
)76 I ¥ 58 38 R~ B I b Bk B e it 12 1Y) s B AR A
ATEFRHE : (1) Fr iR AR RF LI R] > 30 s5 () id 5%
P B R A BB 12 T B A 20 i TR BBl 20 L B
WEE s () /B F S B . HEBR AR e (O b B &
R B B AR 20 1 L M e ARG O flL TRTE B 5 (2) 4
SUREEEIEEN AN i R SN | Bl ke ]
i I o L 9 9 AR P e A s e K TR R

GOWIR KA =060 % . 78 B [F] R B 17 18 R
A 18 N Hh e 3R AT 0 L O3] R e M DG 3 A S A 5T
PR ARWFRAT G B 22 10 B 22 BT, 19 21 IR B P 2
Z R SR AE. & A BEH A R &5 Bk A
FRKIM 3 ml, & T & A 0.5 ml HLEEH ACD iyl 4
RS E - 80 CURFERfE & .

1.2 Fi&k

1.2.1 JEFEH DNA @il 46 A FE 24 DNA 4fifg
B & (Promega 23 w)) [ A1 & #5 Bk i (= 40 it 52 &
K4 DNA,

1.2.2 ¢ SCN4B K By 5 Beiy sl kit 5
A R Bl 28 B A A5 B H oo B Cheep:// www.
ncbi. nlm. nih. gov), #F A #% H B 898 . T 2]
SCN4B e F 4 5 51 OF 515 : NG_011710) , {& B 7E
2P Primer3 C(http://frodo. wi. mit. edu) , &% it
1S SCN4B LK H i 7 Beiy 5 %514, i B A4
TAEYTRAFAEG 5P LE 1.,

®1 FEBSCN4BEEBH R RIS MFT

S i+ EmGIH (5'E 3D FACEIE NG D) K/~ (bp)
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115 v 153
NP _777594.1 (A) SIVLRDLEFSDTGKYTCHVKNP |K | ENNLQHHAT IFLQVVD
XP 001159939.1 (X%8/8) SIVLRDLEFSDTGKYTCHVKNP |K [ENNLQHHAT IFLQVVD
XP 002799948.1 (#) SIVLRDLEFSDTGKYTCHVKNP |K | ENNLQHHAT IFLQVVD
XP 003434624.2 Cf) SILLRNLEFSDTGKYTCHVQNP | K | ENNFRHQATIFLQVVD
Np:001070380,1 (%) SISLKNLEFSDTGKYTCHVKNP | K ENDFQHQAT IFLQVVD
NP 001013408.1 (/hf) SILLSDLEFSDTGRYTCFVRNP| K EKDLNNSATIFLQVVD
NP 001008880.1 (kf) SILLSDLEFSDTGRYTCFVRNP| K EKDLNNSATIFLQVVD
xp:417913.2 (%) SIVLKDVELSDAGRYTCHVLNP | K EKK-AHNAT IFLTVVH
NP 001071041.1 (3{3%) SILLWNVTFEDAGVYTCFGKNP| K EKGRNHSAFFTLYVVE
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NP_777594.1  (A) RLEEVDNTVTLIILAVV [G|GVIGLLILILLIKKLIIFILK
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