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[ Abstract |
rs1024161,rs231726,1s231804 and Graves' disease(GD). Methods
tients and 571 healthy controls from Bengbu city. Genotyping of the four SNPs rs10197319,rs1024161,rs231726,rs231804 was per-

Objective  To investigate the associations between CTLA4 gene polymorphisms at positions rs10197319,

The subjects in this research consists of 698 cases of GD pa-

formed using a TagMan PCR assay; meanwhile, serum concentrations of thyroid stimulating hormone receptor antibody (TRADb) of
the patients were also detected. Results Among the four SNPs,rs1024161_A was significantly associated with GD in the Chinese
Han population(P=2.28X10"°,0OR=1.43,95%CI:1.21—1. 68). Logistic regression suggested that rs1024161 was an independ-
ent susceptibility locus of GD. Furthermore,serum TRAD concentration and the other clinical features didn’t reach statistical signifi-
cance among rs1024161_AA,AG and GG genotypes(P>0. 05). Conclusion

ciated with GD in the Chinese Han population from Bengbu city,and it may function as an independent susceptibility locus of GD.

The rs1024161 in CTLA4 gene was significantly asso-

[Key words |

ki v 2 O R i (Graves) 9, J& —Fh L 09 28 H R S
PE B B G VE R L B I 29 0. 50% ~ 1. 30% 1 P 7 A B,
0.25% ~1.09% M E AN . Graves 3 189 % 95 AL I 18 & 58
LI, — N Graves Jg 109 5 g 14 i 3t % 0 36 355 4L ) ok
SE TR IR R AR 0 5 DR R AE TR L R RN I G T RE 3R
Tl SRR ILEEA T T 4000 B 2400, 5 B SR Fi s 5
B TR ZEAL L 2 A T B AR AR R 2 A0 B B
UK T 518 R IR 2 6B 7T #F . A0 RE T 9k O 40 i AR G 3L
J& 4 (cytotoxic T-lymphocyte antigen 4,CTLAY) B4 2 H &%
PEME R B LR B B3 X, 40 Graves 9 B IR 9% < H B o Pk
Adison i R T 28 VRSB MR A S, Hd, CT-
LA4 JEH 5 Graves Ji A OCHE T AEAS [F] 9 B Kb DX R iy A
MR EIRAE. HAT. 2T CTLAY ZEHEZ S MR RE L
JRBRTF LT B R £ & (single nucleotide polymorphism,
SNP) {7 5, i3 81 7 X i — 318C/ T (rs5742909) 45 1 44 & 1
+49A/G(rs231775) 55 1 AW & T +1 822C/T(rs231779) F
3" X B CT60A/G(rs3087243) . 4xFE [H 4 X BE AT 55 M
P RAEAR B IR I AL 2 A 2 A AL I (o 55 A B 5%

*» BEEUWH::ZREAHETESRIIHKIZ013A187) .,
5%, A BIRAEE . Tel: 18955227998 ; E-mail : zxm87517@163. com,

Graves' disease; CTLA4 gene;receptor, thyrotropin-releasing hormsne; polymorphism, sing/e nucleotide

BT B GF B9 SNPs fi & rs10197319, rs1024161, rs231726,
rs231804, HAT,ZMEE I HIE M BOR . 5 B SNP 7 &, i ok
SE ARV AE G A BTS00 ] B O 35 X DU A Graves
G H % CTLA4 3 [H | SNPs fif i rs10197319, rs1024161,
rs231726.rs231804 /B T i — B BT, IR DT CTLA4 JEH 5
Graves i R HIG IR BT R 73 4b, O A B IE L2 B R
T & 7 K P & (thyroid stimulating hormone receptor anti-
body, TRAb) BH ¥4 5 12 B R It 3 & 52 K (thyroid stimulating
hormone receptor, TSHR) 2 K & %1 ,fH TRAb HEE S 5
CTLA4 J:PRAH S I, [ A IX J7 1 R BIF 58520 AR B 5 8 % -
AT A

1 #ER5HFZE

L1 — ¥k Graves 541 698 fil3k [ T 2009 4F 3~10 H
T IR B 2 B 55 — W B2 B 12 1Y Graves g 2, oA 53 131
B1(18.8%) 4 567 B (81. 2%) , F-HI4FE Ry (39. 24+ 14. 40) %,
Graves g 2 W40 < BRA (1 w5 AHAE R R AR AE 5 (2) FOIR I3k
18P i R 5 (30 I 17 i 89 = WL IR D 2 R (FT3) I ¥ U8 89 W AR
JRZFE (FT4) 3 = f H R J 0 B CT3) . I 3 U i i 4 1R

FEE B e (1984 —) . iR LI AR} . 3222 A g8 py 53 3 A3 D i )



TRIES 2016 4% 10 A% 45 £ % 28 4

(TOHE L (TSHBMM R ZI B TFERLEAUT &FZ
— (DM SR 5 (2) TRAD BAHE; (3) 12 37 26 M 7K i E7
FOR IR R AR AR AR R A 438 O T L 11 L I BE  Graves J5 IR
AE 43 R T 1977 45 36 [ HUR IR B 25 CADAD $2 W 19 43 9 b
Gr N 0~6 R B K51 GE A SRR I PR SR, DA TR I
PRIBYT ¥6 A1 47 5 2 5 1 0 B AR IR Th e T #E R IR e .
X RRZH 571 B, g A B fid e R R oo AR R AL o B 114 )
(20.0%) 2z 457 1 (80. 0%6) , F-HJ4FE Wy (44. 47£13. 9D %, H
R AR T fE IEH ELIC B R BR 5 5 s A0 B G e M IR IR 9 R
T AR Z B TC RS R R L PN IE I , AR 3% K T a5 T 40 %
CLAHEBR IR BT 3 B e i R 5D . WAL 35 O v U ABES
W58 98 G Mo IR I 2 e AR B 28 DL S L UM, T A AR S X R ¥ 4 3
HIE R B

1.2 Fi (DREERGOE: it A0 2R Bk
PRI R AR VG IR AR VB 5 A 4 5 (2) JE R 2 DNA $2H. R
ARWEFERT G I E M 2 mL, AR GH BT SE . {3 Fujifilm Quick-
Gene-610L ML 2% & 4= 1fl. DNA $2 B ik 77 42 lt DNA, /] Nano-
drop8000(Thermo 28 F) #t17 DNA ¥ & Il % . #£ A DNA 4fi jif
A260/A280 1.8~2. 0, i — ¥ #E 4 DNA ¥k i 5 B 3 50
ng/pl AT 5 4y 5 (3) CTLA4 4 [H E SNPrs10197319,
rs1024161.rs231726.rs231804 F:[H 43I . H TagqMan 4+ i 38
ABI A 74 i f# ] Fluidigm96x96 Dynamic Array £ Fli-
udigm EPL & [ #47 PCR X B\ 3 B 43 2 5 4600 5 (4) 1 i
8 B3 (00 5 - WS R 58 % 42 A0 R i K I 3 mL 20 43 ALV
F e 2 % e 1 4 Graves 5 (& % I 35 B IR AR 35 28 0k 4730
5E. JI TSHR ELISA A7 7 & (36 B RSR 24 ")) I 5 &
M TRAb K-, 924 1.5 U/L AR AL (1.5 U/
LYFBATEL (<<1.5 U/L).,

1.3 SiifsE4b s R A SPSS18. 0 B4 k47 B0 43 47 . A
Haploview 4. 2 # {4 #t 17 Hardy-Weinberg Y- fif ¥ 5 . 5 A H 45
4 Hardy-Weinberg - fj . 45 {07 3 5 0 356 [R] 780 45 2% 2 5 b %5
xRS I RIEAR B L R OB T s RO LB 257
PR T 5 SR U B PR 3R Ty 25 4 B O s THECR ORI R R L R
RXCHIEL % o M H 2 5. L P<<0.05 hERH LI
2 & S

2.1 CTLA4 3 E 4 4~ SNPs £ [H 4y Bl 28 B J 5 Graves Ji§
BIGIAISE T X IR 4L, Graves JE 41 CTLA4 EFE 1Y 4 4
SNP (1% 4 PR B Fl 45 4o B R 3% 45 4 47 & Hardy-Weinberg -
7 (P=0.33,0.44,0. 98.0. 45) , & 7% £ A EL A5 BF 1 18 3 14,
e 4 4~ SNP th,rs1024161 A 5 Graves %5 & @ 1% I # 4 ¢
(P=2.28%10°,0R=1.43,95%CI:1. 21~1.68) , 54 3 4~
SNP JEH i 25 4 (P>>0. 05) 5rs1024161 FE B 2p B A5 5] AA,
AG.GG 3 P3[R, A 25 {37 B AT X F G %07 %M A OR i
H 1L A3, A KGRI L G AR LR, Graves Hi 21 AA SEH
TN 2 & T B4 (47, 40% VS, 32.20%, P<C0. 01);
Graves Ji 41 rs1024161 A %5 & 0 % B 2 & T 5 IR 4
(69.48%VS. 61.47% ,P<C0. 01), 7] W, Graves ¥ 2H 3 5 &%
S HE PR B B L LR 1

2.2 CTLA4 3 | 4 4~ SNP B B Logistic FIH4M 47 LA
Graves 5 f A 748 &, LA rs10197319, rs1024161, rs231726,
rs231804 Jy H A& & AT Logistic k552 45 014 53 H1 . 45 R .
7~ rs1024161 J& Graves ¥ ) — A~ 2 57 5 J& Ay J5 (P=7. 99 X
1077,

3923

2.3 Graves i 4l rs1024161 /A [] 3 & 7 511 IR 0% R} 09 L 3%
M rs1024161 AA.rs1024161_AG.rs1024161 GG 1y 3 Fh 3
R4 R 3 AL, 70 B Graves J rs1024161 FE R 7Y 5 8 5 1l
IRBEH ARG . & o Krdm 4 R R rs1024161 I [w] P B
SR I TRAD KPR R b R BE VIRAE VB2 R 5 5 Y
MRS LFE T L (P>0.05), RNFEF2EZSITER D
8 rs1024161 A [m] i [ 2 5 %2 5 4F Wt TC B W AR OGP (P>
0.05), L% 2,
F1 CTLA4 SN RERENECER
$RE [n(%)]

SNP fif 5 XA (n=571) Graves 2 (n=698)
rs231726
ek
AA 236(41.33) 319(45.70)
AG 262(45. 88) 297(42.55)
GG 73(12.79) 82(11.75)
LKL
A 734(64.27) 516(73.93)
G 408(35.73) 461(33.02)
rs231804
HE A
AA 396(69. 35) 516(73.93)
AG 162(28.37) 164(23.50)
GG 13(2.28) 18(2.58)
EAbe 9
A 954(83.54) 1 196(85.67)
G 188(16. 46) 200(14. 33)
rs10197319
FEH R
CcC 318(55.69) 426(61.03)
CT 222(38.88) 240(34. 38)
TT 31(5.43) 32(4.58)
EX Ve S|
C 858(75.13) 1092(78.22)
T 284(24.87) 304(21.78)
rs1024161
e R Y
AA 225(32.20) 331(47.40)*
AG 252(36.10) 308(44.10)
GG 94(13.50) 59(8.50)
A 702(61.47) 970(69. 48)*
G 440(38.53) 426(30.52)

@, P<<0.01, 5% A H .

x2 Graves R A B # rs1024161 AEEER S

s & 3% % A9 PL 32
I
5kt P
AA AG GG
KIS @ L. 4 39.72414.77 38.79413.81 41.11£14.79 0.91
e
5 68(18.18) 54(20. 22) 9(15.79)  0.67
i@ 306(81.82)  213(79.78)  48(84.21)
TRAb[2(%6) ] 0.61
=1.5U/L 245(76.80)  221(74.41)  59(71.95)
<1.5U/L 74(23. 20) 76(25.59)  23(28.05)




3924
gx2 Graves JRH B H rs1024161 AEERAES
It P % #3489 b 3
3 B
Ak p
AA AG GG
FRAR I
0 11(2. 94) 7(2.62) 3(5.26)  0.93
1 110(29. 41) 81(30. 34) 19(33.33)
243(64.97)  172(64.42) 33(57.89)
1 10€2. 67) 7(2.62) 2(3.5D
HRAE 0.17
0 188(58.57)  167(56. 61) 49(59. 76)
1 92(28. 66) 72(24. 41 20(24. 39)
2 33(10. 28) 45(15. 25) 8(9.76)
3 7(2.18) 10(3.39) 3(3.66)
4 1€0. 3D 1€0. 31 2(2.40)
HESE 0.48
= 18(7.47) 10(5. 78) 1(2.63)
& 223(92.53)  163(94. 22) 37(97.37)
3o i

Graves Jg J& — i i UL 09 2% B 48 52 08 B B S PR,
KA IR R R A EAE A &, —H Lok CTLA4 S H
BN N JE Graves g i B E R R, A2 CTLA4 FH 7
F 25 AR 3 X 3747 (2933) 4G 4 MM EF .3 NN E
TR AHTS S, CTLAY 3 31 F 550 5 F 1 225 1 7] 5 i
CTLA4 4y F 33k NI s m HAE ¥ 2: T fe . XY CTLA4
B — 318 i SN M B ws e L AP BT 15 A9 v a5 K R EE RS B
k) CTLAL KFEH &, CTLA4 48T 1 B2 5Pk
5 CTLA4 WIIREA .40 CTLA4 AP B+ 1 v G S { B R
HHm, CTLAA i T 40 o % 58 (9 T fE B K, A T 4 &
Graves 3 f1 7] g 3 BCH A 3 B S PR 9 & A=, kT
W.CTLA4 R Z 545 CTLA4 /) 335 M) fE Bl fE #1065
5 Graves Ji i &4

H R A [ 30 X Fh i A9 CTLAY 5 5 Graves i Y 38 1%
5 BRI A — 3. Yang 2557 %) v [F 30U A BEBF 58 &
W CTLA4Et49A/G SNP 5 | B 9 £ FOIR R 95 95 B9 Wl AR
%, Esteghamati 2" 7E X B Graves J5 (% BB 58 o & B0
CTLA4 4+ 1 +49A/G 1 G i N 5 Graves i fH %,
H CTLA4 i 5 237 F HLA-DRB1 1 HLA-DQBI Z #p il
S 5 A AT UL 7E Graves Y AH G 5 RS R i CTLA4 4k
DAL 3457 BT 75 . L J2: » Namo 260V %) B 94 JL 3 F1 B A Graves
BRI R I 2 CTLA4 BFANEF 1 +49 A/G
S~P HIE# X M4 22 524 g3 2 5 X (P>>0. 05) . 7EXf CT-
LA4 38T —318 i C/T HHE L A5 S Graves 5 KRBT
WF5E  Han 202508 . CTLA4 J2 3 T — 318 fir iy T i,
TSR, T R CTLA4 B9 £ 3k K F. {H 2 Es-
teghamati 457 £ 0 B Graves $i§ (B & 19 0F 98 w0 9 oK & 3L UL AH
Kk, LA BN E Rb ], CTLAY 45 {7 56 [ 5 8 77 76 1R
K2, Wik, A5 B fE ST CTLAY S 248 5 v B
BENHE Graves B & A4 B9 AR G

AHEIE KB Graves JG4L B rs1024161_A BI85

FRES 201645 10 A% 45 %% 28 4

T, 2ZRALITFE X (P=2.28X10"°,0R=1. 43,
95%CI:1.21~1.68),rs1024161 {37 /5 A/A J [ B #4457 % %)
Graves i 5 /&%, Bl G/G & B E 77 5 Graves J (1) U R 5K
R 4RR T CTLA4 B b rs1024161 7 45 /2 v [ 22 0 45 b
X DU NBE Graves Ji & A2 B 5 187 05 .

TRAb J&—#2 5 Graves §i§ &L M EE MW B & Hik, &
IR E S H B R TE AR, Khalilzadeh 2579 %} Graves J§ &
& CTLA4 SN 1 A/G ZBYEHEAT 07 45 R 378 A/G49)
SNP 5 TRAb fif 7= 4 & 3 M 3¢ . Bednarczuk 20§ 5% & B
CTLA4 S 142 F 00 49 4b 24 GG JEF B Graves Ji
BFAN TRAb KP4 75, {H Chen %1% 7 X [ 1~ 434 4
VLM XD N H#E 05T & B Graves 9§ (8 3 CD40-1C>T FI
CTLA4+6230G>A £ 5175 TRAb /K- JG B WA 6 1 .
AW R & I 6 41 11 3% TRADb /K F 5 rs1024161  AA.
rs1024161_AG.rs1024161_GG LR M Z 6] KB, EHAMIES
& TRAD LAY & B H 8 TSHR % S 52 409, 4 CT-
LA4 Fl TSHR ¥ Graves %5 0 32 2 ¢ 36 2 K, 1 & #E
rs1024161_AA #45EF g CTLA4 W intE A W T & . A 0]
fiE B A1 i Ry 8 bk T 445 45 B T A 5 B TRAD /K F- 1
SRR ERE S 31U N T = = N E R 1 R = N Sl R R TR
TR o L M IR R B S . Graves i Y H At I PR 26 B 4n
SR A IR R B KRR L Graves JRERIR % E K5
TE 3 Pl R B 22 ) L 4K 22 S R GE 324 B L (P>>0. 05) , 1 75 %
=Y REARV IS CTLAL JEH L 51 &
etk 28 Bk, CTLA4 JE 2 Graves Jj i) — A~ 22 5 Ak
SHZAPEAL AL rs1024161 5 v [ 2 B0 IR b XK A #E
Graves %5 & A8 %, B CTLA4 3 FH 3 in Graves %75 £ 95 XS
1Y B AR B 98 A TE A A et — 20 i % 2 M REBF 5T . LA
— 2 T fif Graves i ) &R HLE . 24 Graves J 71 B Fl 2 X G0 28
TRIT SR AL B AR A .

& ik

[1] Hollowell JG, Staehling NW, Flanders WD, et al. Serum
TSH,T(4),and thyroid antibodies in the United States
population(1988 to 1994) : National Health and Nutrition
Examination Survey(NHANES [[)[J].J Clin Endocrinol
Metab,2002,87(2) :489-499.

[2] Vos XG,Endert E, Tijssen JG,et al. Genotypes in relation
to phenotypic appearance and exposure to environmental
factors in Graves' hyperthyroidism[]]. Eur J Endocrinol,
2012,167(6) :783-792.

[3] Chu X,Pan CM, Zhao SX,et al. A genome-wide associa-
tion study identifies two new risk loci for Graves' disease
[J7. Nat Genet,2011,43(9):897-114.

[4] Liu BL, Yang SY, Liu W, et al. Refined association of
TSH receptor susceptibility locus to Graves' disease in
the Chinese Han population[J]. Eur ] Endocrinol, 2014,
170(1) :109-119.

[5] A B2 N 0B 2 2. v [ HOR IR W 1296 168 M
(1. A Y Rh2 2% . 2007 , 46 (10) - 876-882.

[6] Werner SC. Modification of the classification of the eye chan-
ges of Graves' disease:recommendations of the Ad Hoc Com-
mittee of the American Thyroid Association[ J]. J Clin Endo-
crinol Metab,1977,44(1) :203-204. CFH#55 3927 T1)



FRES 2016 % 10 A% 45 £ % 28 4

[T sk T B R A B H 8 R TR 4H 818 CT {H L 4 R
X 3 L SNR J CNR 22 S ¥ 051 5 L (P>0.05) , 3
HH VO A A 7 T % O T A LA v A 1 — Bk

i BTk A P CT k& o, i3 IR CT CARE Dose

4D H AR AE A5 0 B G 5T )R] B 38 RE AT R B BB LA & R

B S 5 L (LA I PR )93

S % Xk

(1] WG RAE S 2 AR 2. STV F i 7o s B 6 R B
SRR ] P4 D K&, 2015,50
(1).:28-32.

(2] BRIE PhopEde, 22 B35, 5. HAE S M N B A mRA
K55I ]. EKE2%,2015,44(28) :3950-
3952,3955.

(3] ity . M &R, 2 ik, 55, B o CT 78 % iz Ak B
A5 3LAR BHL A= 2 e i B i R WF 52 [T/ CD.L v A2 11 IR 22 U
2 CHLF D »2015,5(5) : 763-766.

(4] % %% . {1 %, 961, 4. CARE kV B4 CARE Dose 4D
FARLEIRME CT = £ i B A LT DL 55 2% 95 8k, 2014, 9
(29):1035-1039.

(5] M4 GER. 5P, 5. et kV Hili k5 CARE
Dose 4D $ AR FEAK B M #8 CT 4 # 48 5 500 & 19 4 {8
(). o [ B 22 5 45 5 R . 2013,29(4) :636-640.

[6] Hausleiter J,Martinoff S, Hadamitzky M,et al. Image quality
and radiation exposure with a low tube voltage protocol for
coronary CT angiography results of the PROTECTION ||
Trial [J]. JACC Cardiovasc Imaging,2010,3(11):1113-1123.

[7] Behrendt FF,Schmidt B, Plumhans C,et al. Image fusion

3927

in dual energy computed tomography: effect on contrast
enhancement, signal-to-noise ratio and image quality in
computed tomography angiography [ J]. Invest Radiol,
2009,44(1) :1-6.

(8] WHJFBE, 2K 8, Rl T3 J1 R Ge e A 5 B AR Hh i 1o T
[J]. R O B2 2R & . 2015,33(1) : 1-5.

(9] ZEHESL, PMLEAE R 55, 28 V5 Rk & R 2 A AR G BF 5
L] AR TR S5 EESM2015,11(1) :50-54.

[10] 22953, 5240, 1LA% . 4. CARE kV Bt 4 CARE Dose 4D
TR BAR SR Kk 45 CT Hf a5 H =[],
R K224k, 2016,45(1) :48-52.

(117 BR#h 2268 RE R . 55, PR T B i Bk 2 il g ik CT
I BS54 77 i 19 CARE Dose 4D J¢ CARE kV A
TEIFLT . 1 DR A 2 4435, 2015, 34(6) : 997-1000,

[12] Z=80, FRHC, A E L 4. K kV Al CARE Dose 4D AR
X REAR IR CT 3 2l ik A% 4 5 700 3 0y M (B L0 . 1 AR
B0 ,2011,30(10) :1528-1531.

[13] Z= 5 B0 T Ik, 55 BB %) L3k i 70 kV CT 94
1 PG T s AR S R s ()] v B R AR R 2014, 9
(30):1424-1427.

[14] i, B 2230 B, 55 BB FP AR & CT 148 & vk
55 A R R A% A W R B L. P R
FARFE AR ,2014,30(1) :117-121.

(157 sKH 52 B 15, 70 KV AR 3 B BRG] 44 5 g BT &
EigmA s a )] EEST R &, 2012.27(5) : 144-
147.

scfa H9:2016-06-18 &[0l H #§:2016-07-05)

(35 3924 1)

L7] SRMRAR. R T8 FROBR b e FROIR J ) B8 JC 5 AE BU 55 8%
SEPR RN % E WF S SR LT D, R AR Ay AR A R
2011,27.961-966.

[8] Inoue N,Watanabe M, Yamada H, et al. Associations be-
tween autoimmune thyroid disease prognosis and func-
tional polymorphisms of susceptibility genes, CTLA4,
PTPN22,CD40, FCRL3, and ZFAT, previously revealed
in genomewide association[ J]. J Clin Immunoc, 2012, 32
(6):1243-1252.

[9] Yang J,Qin Q, Yan N,et al. CD40 C/T-1 and CTLA-4
A/G(49) SNPs are associated with autoimmune thyroid
diseases in the Chinese population[]J]. Endocrine,2012,41
(1) :111-115.

[10] Esteghamati A,Khalilzadeh O, Mobarra Z,et al. Associa-
tion of CTLA4 gene polymorphism with Graves’disease
and ophthalmopathy in Iranian patients[ J]. Eur J Intern
Med,2009,20(4) :424-428.

[11] Namo CA,Longui CA. Gravesdisease in Brazilian children
and adults: lack of genetic association with CTLA4 +
49A>G polymorphism[]J]. Horm Res, 2008, 70 (1) : 36-
41.

[12] Han SZ, Zhang SH, Li R, et al. The common -318C/T
polymorphism in the promoter region of CTLA4 gene is
associated with reduced risk of ophthalmopathy in Chi-
nese Graves’ patients [ J]. Int ] Immunogenet, 2006, 33
(4):281-287.

[13] Khalilzadeh O, Moiazi AH, Tahvihtari M, et al. Pretibial
myxedenm is assoeiated with polymorphism in exon 1 of
CTLA4 gene in patients with Gravesophthalmopathy[ J].
Arch Dennatol Res,2009,301(10):719-723.

[14] Bednarczuk T, Telichowska A, Skoeka A, et al. Associa-
tion of CTLA4 gene polymorphism with clinical charac-
teristics of Graves'disease[ J]. J Endocrinol Invest, 2001,
24 (suppl 6) :60.

[15] Chen XM, Hu ZQ.Li W.et al. Synergistic combined effect
between CD40-1C>T and CTLA-4 + 6230G> A poly-
morphisms in Graves’ disease[ ] ]. Gene, 2015, 567 (2):
154-158.

[16] Brand OJ,Gough S. Genetics of thyroid autoimmunity and
the role of the TSHR[]]. Mol Cell Endocrinol,2010,322
(1/2):135-143.

(e H 1 :2016-06-11 & [a] H 1 :2016-07-01)





