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[(ME] 8@ Hil TNFo XHEZAEEEZEMES P E L X 0% A B2 KR H X & (rtheumatoid
arthritis, RA) 2y B R 1l 5 2# 48 pr Mok . ék UMW 20 9 SR i i 2% Chigh resolution melting, HRM) # AR %t 452
Bl RA 3% FIVCEL Y 356 9 1E & X% B FERY TNF-o X H2Z 1K 6 4~ SNP i s (TNFA —857C>T,TNFA —863C>A,TNFA
—308G>A.TNFA —238G>A,TNFR1—383A>C,TNFR2-exonT>G) [ 3 K £ 25 Ph k1755 Bil-F BEAF 5 . BEAb R I PR %
BT I RA B B9 B0 36 I E R KB AR (anti-CCP) FIZE KR N T (RE) 437 HE 5 6 4~ SNP i si A ME 6. £ & TNFA
—308GAMI—863CA K K BIAE RA i Bl 20 F1 1E % X [RZH b 450 28 43 A 22 5% 5 48 i+ %% B L (P=0. 001, P=0. 002), TNFA
—238GA,TNFA —238AAK TNFR2-exonTG,TNFR2-exonGG % [F I 78 5 41 [F] 45 K 43 43 22 7 RG24 E L (P=0.701,P=
0.999,P=0.825,P=0.330), B TNFA 3 ™ & #4 B 17 B A5 B — 238G/ — 308 A/ — 863C(GAC) . — 238G/ — 308G/ — 863A
(GGA) F1—238G/—308G/—863C(GGC) # M £H 8] 1y 4l R 43 1 22 R WA G it % FE L (P=0.016,P=0. 033,P=0. 023),
TNF-o M HZ I HN LB S RA ME #1558 (RF,anti-CCP) A& WHA B AR, £ #&  TNFA —308GA Ml TNFA —863CA
5 [ P A X DU AT RA 5 IR 56 TNFA LR GAC.GGA il GGC 5 RA 5 I E M 36 s TNF-o K H Z RS H 225 1
5 RA B LV 48 bR 0B AR DG T .
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Correlation analysis of gene polymorphisms of TNF-o and its receptors with rheumatoid arthritis susceptibility

and related serological markers
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[Abstract] Objective To investigate the correlation of gene polymorphisms of TNF-¢ and its receptor with rheumatoid
arthritis (RA) susceptibility and the related serological markers in the Han nationality living in northwest China. Methods The
gene polymorphisms of TNF-q and its receptor (TNFA —857C>T, TNFA —863C>A,TNFA —308G>A,TNFA —238G>
A,TNFR1—383A>C, TNFR2-exonT>G) were determined by high resolution melting (HRM) in 452 RA patients and 356
controls in a case-control manner. Anti-cyclic citrullinated protein antibodies (anti-CCP) and rheumatoid factors (RF) were
measured by clinical conventional methods, and their association with the gene polymorphisms of TNF-q and its receptor was
analyzed. Results Significant differences were found in the distribution frequencies of TNFA —308GA and —863CA between
RA cases and healthy controls (P=0. 001, P=0. 002), but not in the frequencies of TNFA — 238GA, TNFA — 238AA,
TNFR2-exonTG or TNFR2-exonGG (P=0. 701,P=0. 999, P=0. 825, P=0. 330). In addition, significant differences were
also found in the distribution frequencies of TNFA haplotypes of —238G/—308A/—863C(GAC), —238G/—308G/—863A
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(GGA) and —238G/—308G/—863C(GGC) between the two groups (P=0. 016, P=0. 033, P=0. 023). Furthermore, we

found that RA serological markers (RF, anti-CCP) were not significantly correlated with the gene polymorphisms of TNF-q and

its receptors. Conclusion TNFA —308GA and TNFA —863CA are associated with RA susceptibility in Han nationality living

in northwest China, so are the TNFA haplotypes of GAC, GGA and GGC. Gene polymorphisms TNF-¢ and its receptor have

no significant correlation with RA serological markers.
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ARRRAB, AU I RA B &R £ 2R Z W5
HEMFm, Ml ELE —EmLR"Y,
RA B I3 2 8 b5 £ 2 A 25 KU A F (rheumatoid
factor, RF) ML )N Z IR K BT 1K Canti-cyclic citrul-
linated protein antibody, anti-CCP) , i ¥ ¥ — % 4%
G2 W RAYY, Mg 3R 56 I T « (tumor necrosis
factor-a, TNF-) &—ME R M F F,5 TNF 52
R (f14F TNFR1 Il TNFR2) 45 & Kk RN ™, Hi#%
P Ul A B T B VAR O
RA FBE WG S 5615 W 5 I W 2 1fi 3 TNF-a J
FORT VA M2 AR OKOF 1 3 B e 0 T LB X RAAR
HIEN TNF-o BLE W) 56 97 76 25035 RA GEAR TS
T A T B YT A, R TNF-o X HZIKTE RA &
o aok A rp R AR

BT TNF-a S HZZ KK 32 5L R 2, PRt A
BIF 5 107 ) 785 40 9 R 0 it i 28 Chigh resolution melt-
ing, HRMDH AR X TNF-o K H 32 (K14 5L K 2 50k
PEAT AT IE RIS RA & 1Y I T 2% 48 b5 1 A 56
MEHEAT 50 HT

1 #H#EIEE

1.1 A% WedE 2010 4E 5 H & 2011 4F 7 HEE
2N R AR EE B B KGR RHEBE Y RA B 452 ], 35
FEE 1987 4 36 [F KRR 2 23 12 Wi ks e, Horfr 550 104
B, Ltk 348 49, SIS (47, 12415, 36) % 5 X HR 4
o B A B[R T 12 R ARG 52 N 356 i), L b 55
85 il , 2otk 271 1), V- H4E IS (47. 65£13. 25) &, i f4
25550 FRZE M) L ) 25 R e e 2 R
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N A I DNA $2 BG4 He JE U8 B B # 4
PR 20 DNA, BT 15 B9 DNA AR AR F77E — 40°C
VKA

1.2.2 1% RF & anti-CCP B9l & ¥l RA
HEE Y I T 24 45 R (RF A1 anti-CCP) , RF i 3L %t
I E , anti-CCP (<5 1U/ml S BATE) i 1 [ Wi 52
2y A ELISA 32 46 It 550 & e

1.2.3 prafr s EE LA EHWRAIRS
RA B # K H G R 38 b5 AH SC 19 6 4> SNP A A5,
135 TNFA —857(rs179924,C>T) ,TNFA —863
(rs1800630,C>A), TNFA — 308 (rs1800629,G >
A)  TNFA —238(rs361525,G>A), TNFRI — 383
(rs2234649,A>C) Fl TNFR2-exon(rs1061622, T >
G) . XA SR EM T (R D b RigAE T
AW TR A R A A . k4 7 81 PCR )
N &1 9784 H A% DNA R B, FH HRM £ R #E47
LS 3R, B AR O AR R A R R
B2 7] 4 5 42 Il PCR AR K I E Corbett 23 ] #Y
Rotor-Gene 6000, PCR 4" 54 £ 4, 95°C #i 28 1 3 min;
95°C A2 25 s, 62°CiR KAEM 40 5,10 DMEH;95°C 28
P 25 5,57°CiB K 20 s,72°C 4E{H 30 5,27 MEH ; fen
72°CEAH 2 min, HRM 7387 5544 96°C 28 30 5,45°C
ik 30 s, W N 72°C B 90°C K5 fift 1 & B, Ak 4
it T 48 W TR ) ;A A T PR 43 AR

1L.2.4 U5 BAE  BEMLGE BSOS A RRAE I 1Y
PR 3 ik A T AR TR IR 55 A IR
TFE L LA UE HRM f) 43 B0 45 5L 0% 45 1E 6

1.3 %itFam RHEELRM SHEsis 28 RA
I3 9 41 A K B4 v TNEF-o O HZ RSN Z 81
A3 ATIE O 5 £ 07 1 55 DAY A XU Al B A COR)
K95 % AT {5 X 6] (95 % C # /i, i F SPSS 17. 0
BAFHEAT logistic MIH R8T R ° K256 40 BT RA
BH T TNF-o KO AZ B 22850 5 i 2 18 x
MR, KK H 0. 05,
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1 TNFoREZEESHLAMPCRIVRFNKE
Tab 1 PCR primer sequences and expected PCR product length of TNF alpha and its receptor gene sites
dbSNP Gene type Primer sequence (5'—>3") L(C{:["f;h
rs361525 TNFA —238G>A P1 GGG TCC TAC ACA CAA ATC AGT 79
P2 CCC CTC ACA CTC CCC ATC C
rs1800629 TNFA —308G>A P1 CCC CAA AAG AAA TGG AGG CAA TAG G 68
P2 GTA GGA CCC TGG AGG CTG AAC
rs179924(rs1800630) TNFA —857C>T(—863C>A) P1 ACC ACA GCA ATG GGT AGG AG 114
P2 TCC TGG AGG CTC TTT CAC TC
rs2234649 TNFR1—383A>C P1 CTT GGT GTT TGG TTG GGA GT 153
P2 AGG AAG AGC TGG AGG AGG AG
rs1061622 TNFR2-exonT>G P1 CTC CTC CTC CAG CTG TAA CG 139
P2 GTG TTG GGA TCG TGT GGA C
s =@ Rax 4 AL LAAS L B A B 2 B0 00 % 2
2= HIFN AR 45 BUE logistic WA, &5 R (K 2) B
2.1 TNF-o A& 2HER % &M HRM 547 &0 REEH B TNFA —308GA Fl TNFA —863CA 1EH

B ss R BEALIEE 45 ) TNF-o KHZ1K 6 4
SNP {3 5 A [ 45 iE 06 1 PCR 7= 45 47 00 % , 360 30E 114
2505 HRM SR R 58 4 — 3,

2.2 RA RBGILAa st B8P TNF-o B & %4k 4 K
% AMHH K7 Hardy-Weinberg 18t 1% - 1 73
Mrah B 8 8 TNFA — 857C > T #1 TNFRI
— 383 A= CP A 5 FE X B A o 35 R AL A A LA
BARARRME (P<C0. 05) , U HEAT G it 40 b, X

{51 25 R XF BE A 2 (6] 0 43 A 25 A Bt B X (P =
0.001,P=0.002)  MAh, X7 F [ — 4 Y ik 11
34~ TNFA fi i (— 238G > A, — 308G > A Al
—863C>A) AT ALY A3 #r , 45 2R (3R 3) s Hf
Al —238G/ —308A/ — 863C (GAC), — 238G/
—308G/—863A (GGA), — 238G/ —308G/ — 863C
(GGC) 755 151 20 F0 XoF B2 =2 [ 1) 73 A 22 5 A Ge it 2
H L (P=0.016,P=0.033,P=0.023),

R2 INF-oe REZHEERSZSNES RA ZBEREXE
Tab 2 Correlation of TNF-a and its receptor gene polymorphisms with RA susceptibility

Genotype CaDse (‘,()rttrol P _(D)R .
n( %) n(%) (95%CD

TNFA —238G>A

GG 410(90. 1) 319(89. 6) 1. 000

GA 40(8.9) 37(10. 4) 0. 701 0.909(0. 560-1. 477)

AA 2(0.4) 0€0.0) 0.999 -
TNFA —308G>A

GG 422(93.4) 307(86.2) 1. 000

GA 30(6.6) 49(13. 8) 0.001 0.437(0.269-0.710)
TNFA —863C>A

CcC 406(89. 8) 296(83. 1) 1. 000

CA 45(10. 0) 60(16.9) 0. 002 0.523(0. 344-0. 795)

AA 1€0.2) 0¢0.0) 1. 000 -
TNFR2-exonT>G

TT 310(68.6) 242(68.0) 1. 000

TG 132(29.2) 109(30. 6) 0. 825 0.966(0.709-1. 316)

GG 10(2. 2) 5(1.4) 0. 330 1.730(0. 574-5. 212)
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®3 RAGBOHAMBRIIBAPE—FLEELETINFAIAN IS EELERSE
Tab 3 Haplotype distribution of three TNFA site polymorphisms in both RA cases and healthy controls

TNFA haplotype Case Control

OR

2

1 P value

n(%) n( %) (95%CD
—238A/—308G/—863C 39(4.3) 24(3.3) 0.958 0. 328 1.295(0. 770-2.178)
—238G/—308A/—863C 25(2.8) 36(5.0) 5. 86 0.016 0.531(0.316-0.893)
—238G/—308G/—863A 47(5.2) 55(7.7) 4.536 0.033 0.63500.427-0. 944)
—238G/—308G/—863C 788(87. 1) 582(81.7) 5.191 0.023 1. 387(1.046-1. 839)

Frequency<C0. 03 was ignored in this table

2.3 JAPIAP TNF-o ZEZHRER S A5RE hF
FIAFH X Z R RF A anti-CCP B I 5E 45 5 4F
I 19 20 53 40 A8 TNF-o Je H3Z AR BE N 2 38 1 g2 31 o)
B 25 R TNF-o X ZIRSEH Z 855 P A1
T A L T S AR S

FE IR AE T RIE—Fh & Bk 2 X Z /i A
B G B , BAAR DL AT oK B o, 7T B = BB | st
B R R R LGB E AR . AR AR
7R TNFA —308G>A il TNFA —863C>A M 42
A TR A7 A SR AE S5 19 4L RN B 4 2 [ 25 R Gk
BEX(P=0.001,P=0.002), TNFA — 308GA #I
TNFA —863CA Ht [ BIFE X B b L i 48 &, 7T g
SRR RA % KBS A G, X HLIR A G  1E
(OR=0.437,95%CI;0. 269~0. 710; OR = 0. 523,
95%CI:0. 344~0. 795), Al-Rayes %" % B8 1
FEBT R X TNFA —308A 76 %F BB 41 i % i
RA 5 191 41, 28 0L 19 25 38 76 e 7R b DX D0 BF 98 A
FECT BT R IR R ARy A R E X 5 AR
WF9E 4518 — 3, Rodriguez-Carreon 251 i BF 5 4%
AR BV AL IX TNFA —308A 78 RA J& il 41 h
G e T B, VE BEF | 36 [ ROR R I A b XY
W58 /R KLY 4518 . Fakhfakh Karray %20 42
W HH M X TNFA —308G>A 3 H £ &M
RA i {51 25 F0 % B8 20 22 (8] 43 A1 330 38 B A B i 22 5
T DR 22 25 1 1 0 A 32 b B RS e 45 TR 2 ), i
H S50 5 1 Kb A LA ) A 6] 4 52 i 5 56 IR 22 25
P A, TR S5 38 415 55 i — 26 DF S IE, Boehm
L L B TNFA — 863CC 5 RA M 41 & I h
TNF-o K- TR AH G, WA R 58 32 i #5H — 863AA
(18 N R B S (N R G M L AR A A8 1 BH ZE

Jifi 5 i 45 ) 1 AE 3 WY AR T 45 A — 863CC 1Y A
Y I — 863 AA 2878 3 H AEBR ] TNF-o S H:
ZARIE 1 F235  TNF-o & 808D BH RS 1% 1) & 4=
KB, TNFA — 238GA, TNFA — 238AA, TNFR2-
exonTG Al TNFR2-exonGG 3 [K I ¢ A% 52 1 2% L v
PR BEIME RA GRS 2#H X (P=0. 701, P=
0.999,P=0. 825, P=0. 330) , $& 73X P A~ 1 1) 22728
FEP AT REAS 2 52 RA 1 B KUK

AN, R TR — 25 e @4k ) TNFA —238
G>A,—308G>A F1—863C>A 3 A~ 15 ¥ 1)
PGB HEAT o3 B, R LG Y GACLGGA . GGC 7t
o B51) 2L FIX R 2Z 1] 43 A 22 AT it 2 L (P=
0.016,P=0.033,P=0.023), HF GAC.GGA ¥
8T RA &R (OR=0. 531,95 %C1:0. 316~
0.893; OR=0. 635, 95% CI.0. 427 ~0. 944 ), fij
GGC " Rgs 34 m A H#F 8 RA 1 XK (OR = 1. 387,
95%CI:1.046~1.839),

% TNFA —238G>A,—308G>A,—863C>A
il TNFR2-exonT>G 5 RA & # Il 2% 48 i (RF
M anti-CCP) #4773 M o A & AT Ge 12 Bk, X 42
/R #35F5 RE Al anti-CCP 5 TNF-o & H 22 &
(10 N 22 25 P e A

B TNFA —308G>A Ml —863C>A 7 RA
I 9 20 55 6 BR 2 v oy A 22 A e R L XOFR
RESEATESLEAE RA M5 BEEH v gt 5 5 &
B DR 3 B s A% o s 0 B DR B AH B AR L R
B — PR, A GAC.GGA .GGC A )
T RA W2l L Bils . % 083X AR SR A &
18 2 5, AT e AR B A S 6 30 0 i 44 285 2R, DAAE A 3]
TE A B 45 18 T T I R S 8 IR 55 .

4 Rz

JIr A A 3 P AR SO B A AT i o
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