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CTLA4 rs231775 SNP (n)
MAF HWE
" AA GG A G P P
Wang 2 2002 101 30 24 107 95
TAMG 15 2 6 11 19
THMG 30 12 3 39 21
AIMG 56 16 15 57 55
122 32 28 126 118 0.48 1.000
32004 165 NA NA NA NA
122 NA NA NA NA NA NA
Chuang * 2005 208 87 31 264 152
TAMG 79 36 8 107 51
THMG 129 51 23 157 101
173 78 30 221 125 0.36 0.020
Fernandez > 2009 AIMG 37 11 9 39 35
98 32 19 111 85 0.43 0.838
© 2011 79 39 12 106 52
TAMG 44 19 9 54 34
AIMG 35 20 3 52 18
50 35 1 84 16 0.16 1.000
Sun 7 2014 168 10 98 80 256
233 22 104 151 315 0.68 0.550
Chuang ® 2014 116 39 25 130 102
THMG 31 17 43 19
AIMG 28 7 27 29
172 78 30 220 124 0.36 0.013
° 2014 480 NA NA NA NA
487 NA NA NA NA NA NA
102015 90 7 39 58 122
AIMG 56 2 24 34 78
80 10 26 64 96 0.60 0.248
12016 76 24 36 64 88
59 33 0 92 26 0.22 0.051
Li 12 2016 389 NA NA NA NA
487 NA NA NA NA NA NA
GG WA .G Begg’s CD8* T B
(z=-0.12.1.61.1.36.1.36; P =1.000.0. 108+ B7 T
0.174.0.174) Egger’s (t=-1.10.1.96. - N T - CT-
1.71.1.71; P =0. 314.0. 098.0. 137.0. 137) LA4
o 1 N Y
2.4.2 CTLA4 rs733618 MG TT N N N
T .C Begg’s (z=0.34 P . Addison
=0.734) Egger’s (¢=0.10. -0.41.0.41 P MG . CTLA4
=0.930.0. 723.0. 723)
. CC Begg’s (z=1.70 P =0.089) CTLA4 CTLA4
Egger’s (r=-16.22 P =0.004) B7/CD28 B7/CTLA4
3 CTLA4
CTLA4 MG B
CTLA4 2q33 4 CTLA4 rs733618 T—C
3 -~ CTLAH4 CD4 "\ rs4553808A—G
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2 MG CTLA4 rs733618 SNP (n)
MAF HWE
" T cc T c P P
32004 165 131 0 296 34
148 128 2 274 22 0.07 0.178
Sun 7 2014 168 62 45 185 106
233 105 25 313 153 0.33 1.000
° 2014 480 NA NA NA NA
487 NA NA NA NA NA NA
12016 76 23 13 86 66
59 28 6 81 37 0.31 1.000
Li 2 2016 389 NA NA NA NA
487 NA NA NA NA NA NA
132005 165 131 0 296 34
TAMG 22 15 0 37 7
THMG 59 49 0 108 10
AIMG 17 13 0 30 4
148 128 2 274 22 0.07 0.178
Wang ' 2008 165 131 0 296 34
TAMG 22 15 0 37 7
THMG 59 49 0 108 10
AIMG 17 13 0 30 4
148 128 2 274 22 0.07 0.178
152009 166 61 45 182 150
TAMG 27 10 6 31 23
AIMG 129 46 37 138 120
233 104 25 312 154 0.33 1.000
162014 90 42 10 122 58
80 26 6 100 60 0.38 0.017
3 CTLA4 rs231775  Meta
Meta
X P(%) P OR(95% CI) Z P
AA 10.23 32 0. 180 0.68(0.52 ~0.89) 2.75 0.006
TAMG 5.39 63 0.070 0.58(0.25 ~1.34) 1.28 0.200
THMG 3.94 49 0. 140 1.19(0.69 ~2.05) 0.61 0.540
AIMG 5.23 23 0.260 0.67(0.46 ~0.99) 1.99 0.050
GG 19.50 64 0.007 1.50(0.98 ~2.32) 1.85 0.060
TAMG 17.71 89 <0.001 0.29(0.06 ~1.49) 1.48 0.140
THMG 0.13 0 0. 940 0.26(0.17 ~0.41) 5.85 <0.001
AIMG 40.53 90 <0.001 0.63(0.18 ~2.23) 0.72 0.470
A 33.99 79 <0.001 0.66(0.48 ~0.90) 2.58 0.010
TAMG 12.41 84 0.002 0.60(0.25 ~1.45) 1.13 0.260
THMG 4.32 54 0. 120 1.18(0.78 ~1.79) 0.77 0.440
AIMG 4.49 11 0.340 0.75(0.59 ~0.95) 2.35 0.020
G 33.02 79 <0.001 1.55(1.13 ~2.12) 2.74 0.006
TAMG 12.41 84 0.002 1.67(0.69 ~4.02) 1.13 0.260
THMG 4.32 54 0. 120 0.85(0.56 ~1.29) 0.77 0.440
AIMG 3.61 0 0.460 1.39(1.09 ~1.77) 2.67 0.007
CCAAT/ B
MG 2 Meta o
* MG 66. 4%
19 CTLAA4 1231770 ( OR =1.37 14.8% »
95% CI.1.25 ~1.49 P =3.98 ><10‘8) MG TAMG. THMG . AIMG
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4 CTLA4 rs733618  Meta

Meta
X P(%) P OR(95% CI) Z P
TT 9.74 69 0.020 0.79(0.47 ~1.32) 0.92 0.360
TAMG 1.38 28 0.240 0.52(0.25 ~1.12) 1.67 0.090
AIMG 0.21 0 0. 650 0.67(0.44 ~1.01) 1.90 0. 060
CC 4.53 34 0.210 2.04(1.09 ~3.82) 2.22 0.030
TAMG 0.13 0 0.710 2.23(0.87 ~5.73) 1.66 0. 100
AIMG 0.19 0 0. 660 3.28(1.89 ~5.70) 4.22 <0.001
T 5.39 44 0. 150 0.84(0.62 ~1.13) 1.17 0.240
TAMG 0.67 0.410 0.60(0.37 ~0.97) 2.08 0.040
AIMG 0.01 0.920 0.57(0.42 ~0.77) 3.67 <0.001
C 5.39 44 0. 150 1.19(0.89 ~1.60) 1.17 0.240
TAMG 0.67 0 0.410 1.68(1.03 ~2.74) 2.08 0.040
AIMG 0.01 0 0.920 1.76(1.30 ~2.37) 3.67 <0.001
AIMGW.4 X 4 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H,Fixed,95% CI Year M-H,Fixed,95% CI
Wang 2002 55 112 118 244 33.7% 1.03[0.66,1.61] 2002 —
Fernandez 2009 35 74 85 206 21.1% 1.28[0.75,2.18] 2009 —
7K7E2011 18 70 16 100 8.7% 1.82[0.85,3.87] 2011
Chuang 2014 29 56 124 344 14.9% 1.91[1.08,3.36] 2014 =
82015 78 112 96 160 21.4% 1.53[0.92,2.55] 2015 B I E—
1NN No/ 1 20r1 no 1 771 A
1UU.U70 L.OT7[1.U7,1.717] e
0.2 0.5 1 2 5
AIMGW. 4 pupist:!
2 CTLA4 rs2317755 G AIMG
AIMGIE4H payice| Odds Ratio Odds Ratio
Study or Subgroup ~ Events Totai Events Totai Weight M-H,Fixed,95% Ci Year M-H,Fixed,95% Ci
Wang 2008 0 17 2 148  4.0% 1.67[0.08,36.30] 2008 N
W E2009 37 129 25 233 96.0% 3.35[1.90,5.88] 2009 L
Total(95% CI) 146 381 100.0% 3.28[1.89,5.70] -
Total events s 37 R 27
est for overall effect:Z=4.22(P<0. ) AIMG W 4 pay et
3 CTLA4 rs733618 CC AIMG
AIMGIE4H. papiiceacl Odds Ratio Odds Ratio
Study or Subgroup ~ Events Total Events Total Weight M-H,Fixed,95% C/ Year M-H,Fixed,95% CI
Wang 2008 4 34 22 296  6.4% 1.66[0.54,5.14] 2008
B EE2009 120 258 154 466 93.6% 1.76[1.29,2.41] 2009 .
Total(95% CI) 292 762 100.0%  1.76[1.30,2.37] >
Total events . 124 . 176
sy 0040 0% S R S R
est for overall effect:Z=3.67(P=0. ) AIMGF 41 eyl
4 CTLAA4 rs733618 C AIMG
o rs231775 AA
CTLA4 rs231775. 1733618 SNP Wang et al ° !
Meta
o o rs733618 MG

SNP Wang et al '



Acta Universitatis Medicinalis Anhui

2017 Apr; 52(4) ©513 -

CC 9 . CTLA4
16 . A .
()
C . N 2014: 1.
: @ Embase 10 . CTLA4 49
;@ MG I 2015 13
E) (5):17 -20.
~ ° 1
CTLA4 1231775 G . T 206 4
(4):307 -11.
15733618 CC c AIMG 12 LiHF Hong Y Zhang X et al. Gene polymorphisms for both
° auto-antigen and immune-modulating proteins are associated with
N the susceptibility of autoimmune myasthenia gravis J . Mol Neu—
MG . robiol 2016 Epub ahead of print .
13 . CTLA4
J .
2005 25(4):257 -62.
14 Wang X B Pirskanen R Giscombe R et al. Two SNPs in the
I promoter region of the CTLA4 gene affect binding of transcription
2012 19(6) : 401 -8. factors and are associated with human myasthenia gravis J . J In—
Wang X B Kakoulidou M Qiu Q et al. CDSI and promoter sin— tern Med 2008 263(1) 61 —9.
gle nucleotide polymorphisms of the CTLA-4 gene in human myas— 15  CTLA4 1722
thenia gravis J . Genes Immun 2002 3(1):46 -9. I
3 - CTLA4 2009 16(5) :356 -8.
I 200421 16 . CTLA4 1722
(6):574 -8. IR

4 Chuang W'Y Strobel P Gold R et al. A CTLA4 high genotype 2014 11(2):98 —101.

is associated with myasthenia gravis in thymoma patients J . Ann 17 Peng W He Q Yang ] X et al. Meta-analysis of association

Neurol 2005 58(4):644 -8.
5 Fernandez-Mestre M Sanchez K Balbas O et al. Influence of

between cytokine gene polymorphisms and lung cancer risk J .
Mol Biol Rep 2012 39(5):5187 -94.
18 . CTLA+4

CTLA-4 gene polymorphism in autoimmune and infectious diseases
J . Hum Immunol 2009 70(7):532-5.
6 . PTPN22.CTLA4
D . : 2011.
7 SunL MengY XieY etal. CTLA4 variants and haplotype con—

2013 33(7):513 -7.

19 Renton A E Pliner HA Provenzano C et al. A genome-wide as—
sociation study of myasthenia gravis J . JAMA Neurol 2015 72
(4) :396 -404.

20 Huang X Liu WB Men L N et al. Clinical features of myasthe—

tribute genetic susceptibility to myasthenia gravis in northern Chi—
nese population J . PLoS One 2014 9(7) :el01986.
8  Chuang WY Sursbel P Bohlender-Willke A L et al. Late-onset

nia gravis in southern China: a retrospective review of 2 154 cases

over 22 years J . Neurol Sci 2013 34(6):911 -7.

myasthenia gravis-CTLA4low genotype association and low-for-age
thymic output of naive T cells J . J Autoimmun 2014 52:122
-9.

Association between CTLA-4 gene polymorphism

and mysathenia gravis susceptibility. a Meta-analysis
Wang Yu' Chen Yinhe’ Wang Wenjing' et al
('Dept of Neurology The Affiliated Provincial Hospital of Anhui Medical University Hefei 230001;
*Dept of Orthopaedic Surgery The Affiliated Fuyang Hospital of Anhui Medical University Fuyang 236000)

Abstract Objective To explore the association between CTLA-4 gene polymorphism and susceptibility to mysat—

henia gravis( MG) . Methods The case-control studies from Chinese biomedical database Chinese national knowl-
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edge infrastructure Wanfang Weipu PubMed Cochrane Library OvidSP  Wiley Online Library EBSCO
Elsevier Science Direct Springer Link databases for the association CTLA-4 gene polymorphism with MG. The as—
sociation strength were assessed by RevMan 5. 3 software. Results Ten references were enrolled in total. MG was
divided into thymoma-associated MG( TAMG)  thymic hyperplasia MG( THMG) and autoimmune MG( AIMG) .
The Meta analysis showed that carriers of 1231775 allele G have higher risk of MG( OR =1.55 95% CI:1.13 ~
2.12 P=0.006) and higher risk of AIMG( OR =1.39 95% CI:1.09 ~1.77 P =0.007) by subgroup analysis.
Carriers of 15733618 genotype CC( OR =3.28 95% CI:1.89 ~5.70 P <0.001) and allele C( OR =1.76 95%
CIl1.30 ~2.37 P<0.001) have higher risk of AIMG by subgroup analysis. Conclusion The meta analysis re—
veales that rs231775 allele G rs733618 genotype CC and allele C of CTLA-4 gene is associated with the suscepti—
bility to MG.

Key words mysathenia gravis; cytotoxic T lymphocyte associated antigen; polymorphism; single nucleotide; Me—

ta-analysis



