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Study on Cx40 gene single nucleotide polymorphism in patients with
atrial fibrillation”

Zhi-hong Liang, Ke-cheng Liu, Zhi-hua Quan, Hui-fang Tang
(The First Affiliated Hospital of University of South China, Hengyang, Hunan 421000, China)

Abstract: Objective To discuss the correlations of Cx40 gene (GJAS5) single nucleotide polymorphism (SNP) with
atrial fibrillation. Methods Two hundreds of patients were selected in the Department of Cardiovascular Medicine,
the First Affiliated Hospital of University of South China from June 2012 to December 2012 and divided into atrial
fibrillation group (98 cases with continuous fibrillation) and control group (102 cases with sinus rhythm). Clinic
information of the patients was collected. Left atrial diameters of the patients were collected through chest and
cardiac color ultrasonography. DNA was extracted from venous blood. The locus of SNP was detected through PCR
and electrophoresis, and directly examined after PCR products were purified. Based on Hardy-Weinberg Equilibrium
examination, the genotype and gene frequency of each group were compared. And non-conditional logistic regression
analysis was carried out on the risk factors of atrial fibrillation. Results GJAS5 gene rs10465885 had A/G
polymorphism. The frequency of allele A and G of the atrial fibrillation group was 0.54 and 0.46 respectively, and
that of the control group was 0.45 and 0.55 respectively. In accordance with Hardy -Weinberg Equilibrium
examination, the groups complied with the equilibrium. The AA genotype of the arial fibrillation group was
significantly higher than that of the control group. There was not significant difference in AG, GG genotype or allele
frequency between the two groups. The AA genotype of rs10465885 locus of GJAS gene (OR = 2.49) and left atrial
diameter (OR = 1.29) were the risk factors of atrial fibrillation. The genotype of GJAS5 gene (rs10465885) had no
correlation with the left atrial diameter. Conclusions Gene polymorphism exists at rs10465885 locus of GJAS5 gene.
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AA genotype and left atrial diameter are the risk factors of atrial fibrillation.
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SO D 19 R EE R R 485 4 B R s B R A s
Hh L 3 E T A S, B B 45 R AR 2 T (R i
A2 — REE B I HES R AL, O A B
40 AT Y BE BT B2 IE A AL, O LA S 32 22
FIRGEBEFEE 1 40 (Connexind0,Cx40) F1 Cx43
(Connexin43,Cx43 )45 . [z Wiy Cx40 ik i/, 73
A7 H AN A 2 | 55 i 40 e [R] P2 A% 5, AT
HE0 55 B B B, CJAS FER & Cx40 H 4
i3 . GROENEWEGEN Z5E007E H A7 .0 By i 1R 510
IBRFFE A : Cx40 FEBH R 31 A 1Y -44 XS G
ARy A(-44G—A) SRR IR 4 71 XIS A 5%
A H G(+71A—G) ., FIROUZI 215} Cx40 £:IK 5 5
TS IE I HAEAE A T IR 2 A1 (-44AA/+T1GG ) .
X A B AR, SN S S B
R % 2 BB RN R0 ARE, B T84
iR Z &4 (single nucleotide polymorphism, SNP )%
FEHBRI R 25 5, ASHIEG XA BH b X 5 B A
GJAS FERAT 55 A A i LA TR
1 #ERSFE
1.1 #WRIMK

WIS F 2012 4F 6 ~ 12 H Fi A K22 E 45—
B B O ML N R B H o 200 151, 40k 5 B 2H AT X
WA . D A s B Wi B 3 (98 1] ) , X HR A oy
SO (102 41)

HEBRR I : OIF & Dfe v ; @068 1V 93
B I BB ORIV JH R SRR
OIS L FROBR R DI RE TR | L JEE A A 0 UL B
PO UL 4 78 PO RS AR AR S5 3 30 d Y
DAEFARJG ; @AFESBH SR, RS TR XS
()55 s OANRE TE I A EB ) VRS A TR, R PN 25 A Bk
R EE A B R s R, HEGR ORI T
IESE X

A ZH TG R BEATL I 435 1) 4 PH 1 DX DURE B 4F
W% =18 % . GORHCEE B IMAR R A LM 58 X S 10 A
[ B UG R B —RGORE R AR |
A TCA IR R B B S I s S G S
Ry 4, 3 2o 2 i O IR R SR A R e i N AR
1.2 FENH5XFA

ABI3730XL il J¥* 43 #74X ( Applied biosystems 2%

H), 25 ),PCR X (Bio-Rad 2 &, 26 [H ), B %
4314 (Applied Biosystems 23 ] ), DNA S5 g4 58 e
FL KA (Bio-Rad A ] ), IR A 5 i 2500 ML ( Beck -
man 2>\, S ), I = 5 1 250 AL (Beckman 23
A ),01 ~25ul # ¥ #+ (Eppendorf 24 W] ),0.5 ~
10 p | ¥ #s (Eppendor 23] ), 2~20 w | #24 #% (Ep-
pendorf /], f#[H ),50 ~ 200 w. | # ¥k %5 (Eppendorf
/3], fE[E ), 100 ~ 1 000 w | £2 ¥ #% (Eppendorf 23 ] ),
CPA 225D Hi, ¥ K3 (Sartorius 23 &) , f5 [ ) , #84 T.
YE 7 (Heal Force A ], H ), fHIR K46 (L4
FONAE L, ED), BAiKIL(ELGA A ], #w ), 5] [
= (IKA 22w 8 ), DW-FL253 vk 4 (Fh RS
N T ED, -20°CUKAE (/R 22 F) ), WP700P21 #4
PO (b 2= A B AT IR F] L, ), OMEGA Il B
DNA BG4 (D3471-02)BDv3.0 # ik 7 £ .
1.3 FRARE

FAE B APOR HIE RS ERER KL 3 ~ 5 ml
BT KIEDTA RIS FIE- 8 AL, 37 B T 58
oML LY 002 L 240 53 5, TR 80 °C. kA v
PRAF LA FT DNA $2HL
1.4 DNA #2E

flt AR R I P (R A /D32 OMEGA il
FE DNA $2HUR 5] £ (D3471-02), 4% 1R 138 1 45 B
ML FER 2 DNA.

1.5 5|¥igit

At NCBI i P4 22 Fll Ensembl 254 4 2K 15
GJAS SLH By 4L A4l fr 51, $ih A SNP 5 Befor
#, | Primer5.0 #XF (N4 K Primer 28 ")) #1711
P HES1 Y%, rs10465885 54 : GIAS 1E 1] 5|4 : CCAT
ACCTCACCTACCAG, GJA5 [ [ 5] 4 : CAGTGCTTG
CTGCCTTGT.

1.6 PCR¥ 1%

HAERAF R TTE NG . W35 e &
HELOHLLL 12 000 r/min B3 B0 2 2 min, SR 5 FE
ThE, NG B RGE K% 100 pmol/ w | fi##7
W, FERMBE AR P U FRGE K FR B 20 pmol/ .|
TAEW, S Jebs AR Bt A2 A/ NE 5 | R AE
W—EIA -20°CUKFEHIRAF LIS . S5 5 A
AT SRS, ARAFIE Y YEROCR B S A iR
LAf A, PCR JNLAMAZR N 251, 1 10 x
CoralLoad PCR Buffer(QIAGEN )2.5 . 1,25 mmol MgCl,
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0.5, dNTP 2pl, IEMBIY . K545 Lpl,
DNA 4 2w 1,Tag DNA Polymerase 0.5pl, Z5E5
TIK 15.5w o FMFHANA dNTP P1. P2 Taq M
FUBZEK N 56 5 Se it B ek % L k3% 30 s, 4%
JE FE B0 30 s, 7E Mixture FR 43515 A DNA 10 x
CoralLoad PCR Buffer(QIAGEN ), Ik 5 173} 55
R0 30 s, TFJa PCR X, i A8 5E 1Y S i 25412
MRS A shifEfT PCR 473,
1.7 EEHE

PCR [z Ji e HL UK ¥ 4 FH R A5 I SNP A A3 552 o
PCR 4 ¥4 = Wy 4li fk J5 i 47 EL 22  J¥ . SNP (rs
10465885 )i s, 136 [E 4= 7 1Y) ABI3730XL M ¥ {3 A
T, 37 FH BDV3.0 A5 3550 & Al , e f i Laser-
gene XAk T4k SNP 1V 5 o 22 B B A 58 J H, Tk G
M, &30 H 8464455 , Axygen BRI [R5 & 44k
I FH S — AR A, R AU R I 26 1k 12 (sanger
POMATIF o 25558 Lasergene #4470 Hr
1.8 SitEFHE

K HI SPSS 19.0 Bt # AT 8 s b, e TE
TRAAIA% -7 (Hardy-Weinberg Equilibrium )46 56 k¢4
PIRERAC R . TR FERIRD A5 BE R R 5y
AR B x 2 A s THE BOREZ [ Y FER ] ¢ Ko
5 225501 D Bifals 2= il 2 R 3R AR A
Logistic [#1J44347, P<0.05 2% A G it X,

A5 5 5 B ZH 5 0 HRZH 2 (BP0 A0 (R R R s 2
S TG EE L B A B NAE(left atrial diameter,
LAD)TE 5 B s T HRZE . L3R 1.
2.2 PCRZRMNH

BREALIHE 16 1~ PCR FEASHEATHL VKK . PCR
P10 P A LT B — SR RSO
Rk H ) DNA R Bt AR T i 1E i 1) 51 4 2 (] Y
BREXTHL, 1% F B K A 250 ~ 300 bp, H ik 5 FIF R
MR TS 2K, HOZ Y2 H
(GJAS BEPR)  Bey 3474, DLIE 1.
2.3 SNP L mBI%EF B 515 #h

ABI3730XL Il J7 A% 42 I ¥ /5 fd H] lasergene
A% PR GJAS rs10465885 fE7E AIG 2854, LA
2~4,
2.4 MRERARTEERE

GJAS KL A rs10465885 fii i AA.AG Fl GG 1E
Ji B 2R S B 43 A 5 U 3 A 22 S RS TR R
Xof REZH SRR oA 5 R o A 25 RS L, R
WL AS A BRI R R . LR 2,
2.5 GJA5 B[ rs10465885 L7t EFE 4B 4547
“#R

GJAS5 JE[H rs10465885 i il TR 31 B IXAY
TATA G IX3H, AARERIT A 3037 o B = X
HEZH(P=0.02), GG FEH U AG FE [ AUAE R 4 1] 22

4E o

2 &R P A SO E Y

2.1 FREERAFXT BRI K E R BB 2.6 GJAS E [ rs10465885 & A E E S LL 3
B BiZH 55 %) BEZH A4S L AE s AR B IE S5 GJAS JE[H] rs10465885 i, A G E:PRUATARTE 7

K1 BEAFNIBAIGKE R L

L B4 M I X £5) WA 1 51 R 1 i B ILE /51 LAD/(mm,x+s)

FrEiZH (1n=98) 55/43 64.48 + 11.44 24 49 40.55 + 6.22

X 12 (n=102) 57/45 62.93 + 10.68 19 52 33.36 + 4.68

X Il 0.001 0.992 1.018 0.019 9.254

Pl 0.973 0.322 0.313 0.890 0.001

DI 839 =42 v 55 ©

DS 2 000 Marker 4% 4545 K /N3 1] : 100,250,500 ,750 .1 0001 2 000 bp;1 ~ 16 43 1L 3 : A2, A8,A12,A22,A38,A42,A66,A88,B3,B14,

B25,B43,B52,B68,B75,B92(A1~A98.: Ji 4l ; B1~B102: X 41 ),

1 GJA5 PCR F=#R ik E



5 19 1]

PRI IR Cx40 FEH AR 2 BT

120 130 140

T CAC T CAAMACTARMG AT AT AT ITAMAMAMCARARCCTIT ACT

&l base133 17 & HIK GJAS Z245v i rs10465885, HE 7 ALk o Hidg
B2 ERFEE AA(FRZA A1)

&l base133 17 & HIK GJAS 22454V £ rs10465885, Hii 7 by Mo Fidg
B4 EREZE GG(#r7A ALL)

*2 HEBRER

1B1&-FERE

B ASEOE R A g 2, W IRAL LR LN G
BRI A LA TX AL, (AR 225

SNP
= AA AG GG XM P TegeiterE X ( X 2=3.227,P=0.072), W3 4,
B 41 (n=98) 27 EBEEiEKEZRMNIEEH S EEK Logistic EF
SR 31 44 B e S _ .
g 2858 4869  20.74 A0 RN TN A [ SR A TATS SR P
R (n =102) AR AR R AR S LAD K 3 FhELPIE LG
SR 18 56 28 P Ry AR i PR AR R S PR s L LAD & 3
i 075 sost so7a o 0T RRMERREMEN SR, A BIREA TR (A R 1
[HZ Logistic [21H 77, BIRYf) F AL 5 254 Forward :
®3 FRASAREERSEILR %) LR kA AT B, 48 B 20 A BRI 5 KT
415 NP 1 0.05, 5Bk A HE R K-k 0.1, K 56 /K 1B 0.05,
AA AG GG R ARIE TR A EA LAD S53EHE R AA, T
B (n=98)  31(0.32) 44(0.45) 23(0.23) %5,
A4 (n=102)  18(0.18) 56(0.55) 28(0.27) 28 GUAS [ rs10465885 EE 4Bl AR E
X i 5.285 2.001 0.417 e
Pl 0.022 0.157 0.518

Xt AN ) 22 R B S8 10 20 s A LU T 2200
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Mr, Hir AA 7 49 5], AG %9 99 6], GG % 52 ], 3
LAY LAD 2R A SZITFE L, Wk 6,
FR4 GJIAS EF rs10465885 SAMEESTIZE (%)

45 ENEE A FEMENG x2H P{H
84 (n=98) 106(0.54) 90(0.46)
3.227 0.072
SHHEZH(n=102)  92(0.45) 112(0.55)
* 5 FBEdELH Logistic B34
95%Cl
& R F b S wald - prr  gr —— "~
= B e TR R
LAD 026 004 3490 0003 129 118 141
FENAIAA 091 045 470 0.042 249 102 6.06
*R6 EFBAS5ERHERZXE (xx£s5)
FLR 430 LAD/mm FAE PIH
AA(n=49) 37.47 + 6.56
AG(n=99) 36.23 + 6.54 0.971 0.379
GG(n=52) 37.58 + 6.58
3 iTfit

Cx40,2.0 5 1) T ELAE B FE R 1, Fl Cx43 AH
Fed, ETEODERERERIS, MO E Rk g,
SNP JEFEFEREH ALK I, AR IR AR 51 i
() DNA JT 51| Z2 285 , 3 Fh 58 A5 A 1 5 2 98 A8 I [) SL
AR GJAS FE R 4 Cxd0 H R E R HE A
R RGP EE R — 51, RIS 05+ A
40 kD Tif844 , N7 1921.10, GJAS JEHAG 2 Mh
T, 4N T 1A(100 bp)sk 1B(132 bp) 4N F 2.
SR 1A 5 1B 2 RAE T 5 wdE A% X, 43l
ZIadhF ARG ZhF B FEiil, S2m H H 3RA R H 4
FeSetE. AR NET 2 B 40 A8 3Rk, TR
SR F AL WL B S His )24 R K
FT vt ¥ BP LT 4, OB h k&b, Ir s ik
Cx40 14y 358 A a HL IR 2H 2.

SUN Z5M% Bl Cx40 & [ 3K 2848 V85I, L2211
S5, SHHER CJAS HHEL 3 2 FhoAR AT
DL3d o P45 Cx40 1 1 2R35Ok Ik 25 38 o 4 i i 1 o
A L TG I s 8 & A, 3RBT CJAS FE AR AL
55 55 B R FLA ELAT A G . WIRKA G809 7% 3t
GJAS RN FR 31T B X TATA & FAE7E L5015
rs10465885, 1% i #i 2 AE 5[ L Cx40 £k TR, IS
FHEiAH5C . WIRKA Xt rs10465885 137 5 1 3 K 3 14
PRI TZE R M, [RIFEAR Y rs10465885 i s 5
B B %) %% 4 A 56 . CHRISTOPHERSEN 4 161 % 3

rs10465885 55 55 BiAH G, 1% i 5 B BAHSC ML )
AB A T 7 SUE i R 3 F B 19 TATA &7
G, SRS 2hF 035 st , NI Cx40 2R3k TR,
M & P B & A o LR iF5E 343 7R 110465885
V7 35 P AR e T K CxA0 11793 15 DT 5% Wi o B 1)
KA.

ATIFFE 48 A A7 BH Hi XD N BEVE A FE XS 42,
TR AE I HE R 2E IR 5 — B B BE AL BE I 98 44 R4k
P 5 B 5 RN 102 151 2% A2 DR E ) SE PR O AR T
E CJAS HEHJE 3 T B X 1 TATA & 1 X 1
rs10465885 {3/ s, , 15 7 B AT R 43T o SR FHHERf 4
B P E P, BB ERA AA SRR T4

MR a5 R 5 mE K2 # CHRISTOPHERSEN
S0 B gH SR LR A A AR T R A

AERTG I FRE S, WTRES AL RAEA R KA
FIATEA G, R ZHFEIEFZM: Logistic 195 Hr
GEIRPLR . LR AA 5 B D WX SR AR I
IR 2.49 % 5 ZEAS IEAFS P AR TR o e
MHERR S R R AR S, JEARL AA {72 BH b
XDUENBE G B G . %S5 RN GIAS 3
rs10465885 AA 7] GE Sy i [H Hb X D% A HE P
B 2 AR I A

AW 5% 38 i 3730XL W X B 4 W ¥ i &
P AT B By B 7 rs10465885 37 AN AETE AIG £
A, 501 AA T AG BRI GG RL, LAD 3K B
WL ARG N ZE, N T IR S AN R FE R A D
I s BAR Z B A AFAE TR, X b B AR AN [ 3 ]
R T X () LAD Z B 4800 25 408, Herh GG LY
LAD W& K, (H 25 5 A e it X R IZ 0 i
LM 55 EiEE LAD o (HdnGE2 [k LAD
(I3 FoR 22 R R i, oA & 2 Ay i A5 i,
IRA]RE S ARSI REAC B I . K Z AR A7
FESIR LA BT bl A Z it — 2 s g
PN XN
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