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" To investigate whether single nucleotide polymorphisms (SNPs) of the Tumor Necrosis Factor

. Superfamily 4 (TNFSF4) gene are associated with Vogt-Koyanagi-Harada (VKH) and Behcet's disease

. (BD)in a Chinese Han population. A two-stage case control study was carried out in 1331 VKH, 938 BD

: and 1752 healthy controls. Ten TNFSF4 SNPs, including rs1234314, rs1234315, rs2205960, rs704840,

. rs2795288, rs844654, rs12039904, rs10912580, rs844665, and rs844644, were genotyped using the
PCR-restriction fragment length polymorphism method. Genotype and allele frequencies were analyzed

. between cases and healthy controls using the X? or Fisher’s exact test and p values were corrected

. for multiple comparisons. We observed a significantly increased frequency of the TT genotype of

© rs1234315 in BD patients (Pc =1.44 X 10~°, OR=1.734, 95% Cl =1.398-2.151). The frequency of the TT

. genotype of rs12039904 was significantly higher in patients with VKH disease as compared to controls

. (Pc=4.62 X 10~5, OR =1.959, 95% Cl = 1.483-2.588). Analysis of clinical manifestations in VKH disease

. and BD did not show an association with the TNFSF4 gene polymorphisms. The study suggests that the

: TNFSF4 gene may be involved in the susceptibility to VKH disease and BD in Han Chinese.

. Vogt-Koyanagi-Harada (VKH) disease and Behcet’s disease (BD) are two of the most common uveitis entities
. in China, manifesting as bilateral panuveitis and can lead to serious visual impairment'->. Although the etio-
. logic pathways or mechanisms of VKH disease and BD remain unclear, many studies have indicated that an
. autoimmune response following cutaneous injury or a viral infection may trigger an inappropriate and over-
. active T cell-mediated autoimmune disease, which leads to tissue damage in individuals with a certain genetic
. background*-®. Earlier studies showed that a number of human leukocyte antigen (HLA) and non-HLA genes
. are associated with VKH disease and BD”-1%. However, the susceptibility genes identified thus far do not yet com-
. pletely explain the genetic pathogenesis of VKH disease and BD.

Recently, several SNPs in a Tumor necrosis factor superfamily-4 (TNFSF4) have been shown to be shared risk
: factors for several immune-related diseases, including systemic lupus erythematosus (SLE), primary Sjégren’s
* syndrome (SS) and systemic sclerosis (SS)!*-?2. TNFSF4, also known as OX40L, is expressed on antigen-presenting
. cells (APC), T cells, B cells, natural killer (NK) cells, macrophages, dendritic cells and vascular endothelial cells®.
. Moreover, TNFSF4 with its unique receptor OX40 as a co-stimulatory signal can activate CD4+ T cells?.

: Previous studies have shown the important role of TNFSF4 in the development of autoimmune diseases. The
. association of TNFSF4 polymorphisms with BD and VKH disease has however not been investigated and was
. therefore the subject of the study presented here. Our results show that polymorphisms of rs1234315 of TNFSF4
. are associated with susceptibility to ocular BD, whereas rs12039904 is associated with susceptibility to VKH dis-
. ease in a Han Chinese population.

. Results
. Clinical features of patients with BD and VKH disease. The demographics and clinical characteristics
. of the enrolled BD and VKH disease patients in the study are displayed in Tables 1 and 2. The genotype and allele
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Age at onset (years £ SD) 33.5+8.2 33.949.1

Male 336 85.3 445 83.3
Female 58 14.7 89 16.7
Upveitis 394 100 534 100
Oral ulcer 376 95.4 515 96.4
Genital ulcer 165 41.9 245 45.9
Hypopyon 110 28.0 127 23.8
Skin lesions 190 48.2 282 52.8
Positive pathergy test 132 335 152 28.5
Arthritis 112 284 143 26.8

Table 1. Clinical Features of BD Patients used for the first and second stage study.

Age at onset (years £ SD) 40.92+14.2 39.9+14.0

Male 223 56.5 524 56.0
Female 172 43.5 412 44.0
Headache 170 43.0 379 40.5
Dysacusia 149 37.7 294 314
Tinnitus 191 48.4 395 42.2
Vitiligo 73 18.5 149 15.9
Alopecia 153 38.7 330 353
Poliosis 149 37.7 321 343

Table 2. Clinical Features of VKH Syndrome Patients used for the first and second stage study.

frequencies of the ten SNPs did not deviate from the Hardy-Weinberg equilibrium in the controls. The primers
and restriction enzymes used for RFLP analysis of the TSFNF4 gene are shown in Table 3.

Associations of the TNFSF4 gene polymorphisms with susceptibility to BD. In the first stage of
this case-control study, ten SNPs of the TNFSF4 gene were successfully genotyped in 394 BD patients and 606
normal controls. The frequencies of the rs1234315 genotype CC and C allele were significantly lower in patients
with BD (Bonferroni Pc*=1.68 x 107, OR =0.484, 95% CI=0.352-0.664; Pc*=5.91 x 1073, OR=10.676, 95%
CI=0.564-0.809; respectively) (Table 4). To confirm this result, another 544 BD patients and another set of 413
normal controls were used to replicate the association between SNP rs1234315 and BD. Increased frequencies of
the rs1234315 genotype C allele was observed in BD patients (Pc=1.07 x 103, OR=0.682, 95% CI=0.568-0.818)
as compared to the control group (Table 5). The combined data of the two studies showed a significant association
of SNP 151234315 with BD (Pceombined — 1,60 x 1075, OR = 0.688, 95% CI = 0.606-0.780) (Table 5). We could not
detect a significant association between the other nine SNPs and BD (Table 4).

TNFSF4 gene confers susceptibility to VKH disease.  Ten SNPs were genotyped in a total of 395 VKH
patients and 606 healthy controls in the first-stage study. The frequency of the TT genotype of rs12039904 in
VKH patients (Pc®=4.74 x 1073, OR =2.494, 95% CI = 1.532-4.060) was significantly higher than that in normal
controls (Table 4). Based on this result, we performed a confirmatory study with another set of 936 VKH patients
and 1146 normal subjects. The result again demonstrated a significantly higher frequency of the rs12039904
genotype TT in patients with VKH (Pc=0.034, OR = 1.746, 95% CI=1.244-2.452) (Table 6). The combined
data of the two studies in VKH showed that the TT genotype and T allele of rs12039904 were significantly
increased (Pceombined = 4,62 x 1075, OR=1.959, 95% CI = 1.483-2.588; Pceombined — 3 48 x 10~°, OR=1.325, 95%
CI=1.183-1.485) as compared to normal controls (Table 6). Genotype and allele frequencies of the other nine
SNPs did not reveal a significant difference between the VKH patients and normal controls (Table 4).

Discussion
In the present study, we show that TNFSF4 gene polymorphisms are associated with both BD and VKH disease,
although each disease is associated with a separate locus. The T allele and TT genotype of rs1234315 of TNFSF4
was increased in BD, whereas the T allele and TT genotype of rs12039904 confers risk to VKH disease.

TNFSF4 is mostly expressed on CD4™ T cells, where it plays a role in the stimulation of IL-17 production and
inhibition of IL-10 production®-?’. TNFSF4 activates CD4" T cells when bound to its receptor TNFRSF4 as a
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Restriction

SNP Primers Tm (°C) Enzymes

rs1234314 5-AACAATGAAATGAAATAAATGAT-3' 55 ScrFI
5-TCTCCCTCCTTTCTTTACATATC-3'

rs1234315 5'-GAACACGTTTTCACAGCTCTTCAC-3’ 58 TscAl

5"TGAAGATGGAGGACTCTGCTTATGT-3’
1rs2205960 5-AACCTTGGTCTCCTATAATGGGTACTCT-3’ 57 Cfr13I
5-GACTTTTTCCCTTTGTCATTTCGG-3'
rs704840 5'-TGGGTGGATAAGCAAAGGGA-3’ 57 Bcll
5-GAGATCTGGGCTCATCTAATCTGA-3’

rs2795288 5'-ATTGGGGGTAGCACATGGAGTT-3/ 60 HpyF31
5-CATGCACAAGCACACAATCTGC-3’

rs844654 5-ATTGTGGCTGTTACTCTGTCATGG-3' 60 Hinfl

5'-AACTTCCCTTCCCAAGGCTATG-3’
1512039904 5'-CTGACCTCCTTGCTCATAGTTGC-3' 58 Mnll
5-TGGCTTCTGTTGGGTCCTTC-3’
1510912580 5-CAAAGCAAGACCCTGACTCA-3' 60 Accl
5'-CATCTGTTTTGCCTTAGTAG-3'

15844665 5'-CCAAAACTGAACTCACCATGTC5'-3/ 60 FokI
5/-GCCTCACAGACAATGGAAAACA-3’

rs844644 5'-CCTCCATAGACATTCTCTTTCCAGT5'-3’ 57 Rsal
5-GCCAAGGCAATATATAAAGTGTG-3'

Table 3. Primers and Restriction Enzymes Used for RFLP Analysis of the TSFNF4 Gene.

potent co-stimulatory signal®. In addition to CD4+ T cells effects, the co-stimulatory signal inhibits the forma-
tion of Foxp3+ regulatory T cells®. Recently, Zhou demonstrated a modification of cytokine production in PBMC
in Lupus Nephritis patients after treatment with anti-OX40 monoclonal antibody*’. Moreover, higher serum
TNFSF4 levels have been demonstrated in SLE patients as compared to controls, suggesting a role for this mole-
cule as a disease marker®!. In addition, OX40 activating antibody prolonged and exacerbated disease in a model
of experimental autoimmune uveitis by upregulating IL-7Ra expression in the activated T-cell population®.
Taken together, these findings suggest alink between a genetic variant in the TNFSF4 gene and autoimmune
disease®.

VKH disease and BD are both immune mediated diseases resulting from an aberrant reaction following envi-
ronmental triggers in a genetically predisposed individual®*-%’. In the past, we have reported various immune
response related genes to be involved in the susceptibility to both BD and VKH disease, including CD40, JAK2,
STAT4, STAT3*, To date, the genetic background of BD and VKH disease is however not yet completely clear.
Recent studies showed that certain polymorphisms of TNFSF4 increased the risk of autoimmune diseases, such
as for instance SLE, SS and primary Sjogren’s syndrome’*-?2. A polymorphism of rs1234315 was reported to be
involved in the susceptibility to SLE in European and Asian (including Chinese Han) patients and also in Sjégren’s
syndrome!*1822 In our study, rs1234315 was observed to be associated with BD, whereby the risk T allele was the
minor allele in BD patients, which is similar to the association observed in Chinese SLE patients'®!%. Our finding
that the rs12039904 of TNFSF4 is associated with VKH disease is similar to findings in European SLE and SS
patients, that reported a significant association with the T allele and the TT genotype of rs12039904'*1>. We were
not able to confirm earlier reported associations in BD or VKH diseases with other TNFSF4 polymorphisms,
whereby rs1234314, rs2205960 and rs844644 showed an association with SLE and SS, and rs704840, rs2795288,
rs844654, rs10912580 and rs844665 showed an association with SLE**-171-21 This indicates that the pathogenesis
of BD and VKH is different from these other autoimmune mediated diseases. The reason why rs1234315 was
associated with BD but not with VKH, and that rs12039904 had a significant association with VKH but not with
BD is not yet clear but may be due to the fact that both diseases are caused by different pathogenic pathways each
leading to serious intraocular inflammation. BD is thought to be caused by an aberrant inflammatory response
against microbial antigens, whereas VKH is a disease mediated by an autoimmune response directed against
melanocyte antigens*>#,

Our study has several limitations. We showed that rs1234315 SNP or rs12039904 of TNFSF may play a role
in the susceptibility for BD and VKH but we cannot rule out that other as yet not identified SNPs in the TNFSF4
gene may also be associated with these two uveitis entities. Further studies should be performed to investigate
whether TNFSF4 is also involved in the pathogenesis of other uveitis entities. The effect of the polymorphisms on
the biological function or expression of TNESF is not yet known and we can therefore only speculate on the exact
mechanism by which rs1234315 of TNFSF4 exerts its role in the pathogenesis of BD as well as how rs12039904
affects VHK development.

In conclusion, this study shows an association between polymorphisms of rs1234315 of TNFSF4 with suscep-
tibility to ocular BD, and rs12039904 with susceptibility to VKH in Chinese Han. These data add to the existing
knowledge concerning the complex pathogenesis of BD and VKH disease.
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SNPs Ge:l?:lyf e/ BDn (freq) | VKH n (freq) | Controls n (freq) P/Pc? OR (95% CI) Pb/Pc® OR (95% CI)
rs1234314 CC 113 (0.287) 138 (0.349) 184 (0.304) 0.569/NS 0.922 (0.698-1.219) 0.130/NS 1.232 (0.940-1.613
CG 189 (0.480) 181 (0.458) 296 (0.488) 0.787/NS 0.966 (0.749-1.245) 0.349/NS 0.886 (0.687-1.142)
GG 92 (0.234) 76 (0.192) 126 (0.208) 0.338/NS 1.161 (0.856-1.574) 0.550/NS 0.908 (0.660-1.247)
C 415 (0.527) 457 (0.578) 664 (0.548) 0.353/NS 0.918 (0.767-1.099) 0.177/NS 1.133 (0.945-1.357)
G 373(0.473) 333(0.422) 548 (0.452) 0.353/NS 1.089 (0.910-1.304) 0.177/NS 0.883 (0.737-1.058)
151234315 cC 66(0.168) | 122(0.309) 178 (0.294) 560 % 10-5/1.68 x 10* | 0.484 (0.352-0.664) 0.610/NS 1.075 (0.815-1.416)
CT 228 (0.579) 173 (0.294) 316 (0.521) 0.076/NS 1.260 (0.976-1.628) 0.010/NS 0.715 (0.554-0.923)
TT 100 (0.254) | 100 (0.253) 112 (0.185) 9.10 x 10-¥/NS 1.500 (1.105-2.037) 0.010/NS 1.495 (1.101-2.030)
C 360 (0.457) 417 (0.528) 672 (0.554) 1.97 x 107°/5.91 x 1073 0.676 (0.564-0.809) 0.243/NS 0.898 (0.750-1.075)
T 428 (0.543) 373(0.472) 540 (0.446) 1.97 x 107°/5.91 x 103 1.480 (0.236-1.772) 0.243/NS 1.113 (0.930-1.332)
152205960 GG 203 (0.515) 187 (0.473) 327 (0.540) 0.450/NS 0.907 (0.703-1.169) 0.041/NS 0.767 (0.595-0.989)
GT 173 (0.439) 183 (0.463) 248 (0.409) 0.350/NS 1.130 (0.874-1.460) 0.091/NS 1.246 (0.965-1.609)
TT 18(0.046) | 25(0.063) 31(0.051) 0.695/NS 0.888 (0.490-1.610) 0.414/NS 1.253 (0.728-2.157)
G 579 (0.735) 557 (0.705) 902 (0.744) 0.637/NS 0.952 (0.776-1.168) 0.054/NS 0.822 (0.673-1.004)
T 209 (0.265) | 233(0.295) 310 (0.256) 0.637/NS 1.050 (0.856-1.288) 0.054/NS 1.217 (0.996-1.487)
15704840 GG 59 (0.150) 65 (0.165) 91 (0.150) 0.986/NS 0.997 (0.699-1.422) 0.539/NS 1.115 (0.788-1.577)
GT 219 (0.556) 187 (0.473) 311(0.513) 0.187/NS 1.187 (0.920-1.531) 0.219/NS 0.853 (0.662-1.099)
T 116 (0.294) 143 (0.362) 204 (0.337) 0.162/NS 0.822 (0.625-1.082) 0.409/NS 1.118 (0.857-1.458)
G 337(0.428) 317 (0.401) 493 (0.407) 0.354/NS 1.090 (0.909-1.307) 0.806/NS 0.977 (0.814-1.173)
T 451 (0.572) 473 (0.599) 719 (0.593) 0.354/NS 0.918 (0.765-1.101) 0.806/NS 1.023 (0.852-1.228)
152795288 AA 80 (0.203) 91 (0.230) 140 (0.231) 0.297/NS 0.848 (0.622-1.156) 0.981/NS 0.996 (0.737-1.346)
AT 213 (0.541) 190 (0.481) 325 (0.536) 0.894/NS 1.017 (0.789-1.312) 0.087/NS 0.801 (0.622-1.033)
TT 101 (0.256) 114 (0.289) 141 (0.233) 0.393/NS 1.137 (0.847-1.526) 0.047/NS 1.338 (1.003-1.784)
A 373(0.473) | 372(0.471) 605 (0.499) 0.259/NS 0.902 (0.754-1.079) 0.216/NS 0.893 (0.746-1.068)
T 415 (0.527) 418 (0.529) 607 (0.501) 0.259/NS 1.109 (0.927-1.327) 0.216/NS 1.120 (0.936-1.340)
rs844654 AA 121 (0.307) 110 (0.278) 182 (0.300) 0.820/NS 1.033 (0.784-1.360) 0.457/NS 0.899 (0.679-1.190)
AT 208 (0.528) 211 (0.534) 311(0.513) 0.649/NS 1.061 (0.823-1.367) 0.516/NS 1.088 (0.844-1.402)
TT 65 (0.165) 74 (0.187) 113 (0.186) 0.385/NS 0.862 (0.616-1.206) 0.972/NS 1.006 (0.727-1.392)
A 450 (0.571) 431 (0.546) 675 (0.557) 0.534/NS 1.059 (0.884-1.269) 0.617/NS 0.955 (0.798-1.144)
T 338 (0.429) 359 (0.454) 537 (0.443) 0.534/NS 0.944 (0.788-1.131) 0.617/NS 1.047 ((0.874-1.254)
1512039904 cC 202(0.513) | 209 (0.529) 333 (0.550) 0.254/NS 0.836 (0.669-1.112) 0.527/NS 0.921 (0.714-1.188)
CT 169 (0.429) 142 (0.259) 244 (0.403) 0.409/NS 1.114 (0.862-1.441) 0.170/NS 0.833 (0.641-1.082)
TT 23(0.058) | 44(0.111) 29(0.048) 0.464/NS 1.233(0.703-2.165) | 1.58 x 10~ %/4.74 x 1033 | 2.494 (1.532-4.060)
C 573(0.727) 560 (0.709) 910 (0.751) 0.237/NS 0.884 (0.721-1.084) 0.038/NS 0.808 (0.661-0.988)
T 215(0.273) 230 (0.291) 302 (0.249) 0.237/NS 1.131 (0.922-1.386) 0.038/NS 1.238 (1.012-1.513)
1510912580 AA 230 (0.584) 234(0.592) 329 (0.543) 0.204/NS 1.181 (0.914-1.526) 0.123/NS 1.224 (0.947-1.582)
AG 129 (0.327) 133 (0.337) 237(0.391) 0.041/NS 0.758 (0.581-0.989) 0.081/NS 0.790 (0.606-1.030)
GG 35(0.089) | 28(0.071) 40 (0.066) 0.181/NS 1.380 (0.860-2.213) 0.764/NS 1.080 (0.654-1.781)
A 589 (0.747) 601 (0.761) 895 (0.738) 0.653/NS 1.048 (0.854-1.288) 0.262/NS 1.126 (0.915-1.386)
G 199 (0.253) 189 (0.239) 317 (0.262) 0.653/NS 0.888 (0.721-1.093) 0.262/NS 0.954 (0.777-1.172)
15844665 CC 276 (0.701) 294 (0.744) 423 (0.698) 0.933/NS 1.012 (0.767-1.334) 0.112/NS 1.259 (0.947-1.674)
CT 110 (0.279) 98 (0.248) 165 (0.272) 0.811/NS 1.035 (0.780-1.375) 0.396/NS 0.882 (0.660-1.179)
T 8(0.020) 3(0.008) 18 (0.030) 0.361/NS 0.677 (0.292-1.572) 0.017/NS 0.250 (0.073-0.854)
C 662 (0.840) 686 (0.868) 1011 (0.834) 0.725/NS 1.045 (0.819-1.332) 0.037/NS 1.311 (1.015-1.694)
T 126 (0.160) | 104 (0.132) 201 (0.166) 0.725/NS 0.957 (0.751-1.221) 0.037/NS 0.763 (0.590-0.985)
15844644 AA 108 (0.274) 120 (0.304) 155 (0.256) 0.520/NS 1.099 (0.825-1.464) 0.096/NS 1.270 (0.958-1.683)
AC 184 (0.467) | 192 (0.486) 316 (0.521) 0.092/NS 0.804 (0.624-1.037) 0.274/NS 0.868 (0.674-1.119)
CC 102 (0.259) 83(0.210) 135(0.223) 0.189/NS 1.219 (0.907-1.638) 0.636/NS 0.928 (0.682-1.264)
A 400 (0.508) 432 (0.547) 626 (0.517) 0.698/NS 0.965 (0.807-1.155) 0.184/NS 1.130 (0.944-1.352)
C 388(0.492) 358 (0.453) 586 (0.483) 0.698/NS 1.036 (0.866-1.240) 0.184/NS 0.885 (0.740-1.060)

Table 4. Frequencies of alleles and genotypes of TNFSF4 polymorphisms in BD, VKH patients and
controls in first stage study. CI, confidence intervals; OR, odds ratios; NS, not significant; Pc value, the
Bonferroni correction P values. Pc? value, the Bonferroni correction P values for BD; Pc® value the Bonferroni
correction P values for VKH syndrome.
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CcC 130 (0.239) 128 (0.310) 0.014/NS 0.699 (0.525-0.931) 3.80x 107%/1.14 x 10~* 0.615 (0.501-0.757)
CT 258 (0.474) 216 (0.523) 0.135/NS 0.823 (0.637-1.063) 0.861/NS 0.984 (0.824-1.175)
TT 156 (0.287) 69 (0.167) 1.53 X 107°/4.59 x 10~* | 2.004 (1.458-2.756) 4.80%x1077/1.44 x 10° 1.734 (1.398-2.151)
C 518 (0.476) 472 (0.571) 3.57 % 107°/1.07 x 1073 0.682 (0.568-0.818) 5.33x1075/1.60 x 10~¢ 0.688 (0.606-0.780)
T 570 (0.524) 354 (0.429) 3.57 % 107%/1.07 x 1073 1.467 (1.223-1.760) 5.33x1078/1.60 x 10~¢ 1.455 (1.282-1.650)

Table 5. Frequencies of alleles and genotypes of rs1234315 polymorphisms in BD patients and controls in
second stage and combined results.

CcC 463 (0.495) 666 (0.581) 8.13x107°/2.44 x 10~* | 0.705 (0.593-0.839) | 3.11 x 107%/9.33 x 1073 0.769 (0.666-0.887)
CT 388(0.415) 418 (0.365) 0.020/NS 1.233(1.033-1.472) 0.251/NS 1.089 (0.941-1.261)
TT 85 (0.091) 62 (0.054) 1.14 x 1073/0.034 1.746 (1.244-2.452) 1.54 X 107%/4.62 x 10~° 1.959 (1.483-2.588)
C 1314 (0.702) 1750 (0.764) 7.29x107%/2.19 x 10~* | 0.729 (0.635-0.837) 1.16 x 107%/3.48 x 10~° 0.755 (0.674-0.845)
T 558 (0.298) 542 (0.236) 7.29x107¢/2.19x 10~* | 1.371 (1.194-1.574) 1.16 x 107%/3.48 x 10° 1.325(1.183-1.485)

Table 6. Frequencies of alleles and genotypes of rs12039904 polymorphisms in VKH patients and controls
in second stage and combined results.

Materials and Methods

Study population.  All patients and healthy controls were recruited from the Zhongshan Ophthalmic Center
(Guangzhou, China) and the First Affiliated Hospital of Chongqing Medical University (Chongqing, China) were
enrolled from April 2005 to June 2014 and were all Han Chinese. The investigated patients and healthy controls
gave a written informed consent before collection of blood. This study was approved by the local ethics research
committee at the Chongqing Medical University and was conducted according to the Declaration of Helsinki
Principles.

In the first-stage study of this case-control study, 394 BD patients, 395 VKH patients and 606 healthy controls
were enrolled to identify susceptible SNPs (Pc < 0.05) in the TNFSF4 gene. In the second-stage, another 544 BD
and 413 healthy individual, and another 936 VKH and 1166 controls were added to replicate the susceptible SNPs
found in the first-stage study. The diagnosis of BD was based on the criteria of the International Study Group for
BD*. VKH disease was diagnosed according to the First International Workshop criteria®. Clinical characteris-
tics of BD and VKH patients were summarized in Tables 1 and 2. If the diagnosis was in doubt, the patients were
excluded from the study.

DNA extraction and genotyping. Genomic DNA was extracted from blood samples by using the
QIAamp DNA Blood Mini Kit (Qiagen, Valencia, California, USA).The proper primers of rs1234314, rs1234315,
rs2205960, rs704840, rs2795288, rs844654, rs12039904, rs10912580, rs844665, and rs844644 for amplifying tar-
get DNA sequence by polymerase chain reaction- restriction fragment length polymorphism (PCR-RFLP) are
depicted in Table 3. Digestion products were separated on 3-5% agarose gels which were stained with GoldView
TM (SBS Genetech Beijing, China) following electrophoresis. Five percent of all samples were randomly selected
to check the accuracy of genotyping by the Sangon Biotechnology Company (Shanghai, China).

Statistical Analysis. The X? test was used to check whether the data conformed to the Hardy-Weinberg
(HWE) principle. Statistical analysis was performed using SPSS 17.0 software (SPSS, Inc, Chicago, Illinois, USA).
The frequencies of genotypes and alleles were evaluated using a case-control study design and significance was
tested using the Pearson X? test. The patterns of linkage disequilibrium of the SNPs of TNFSF4 were compared
using Haploview 4.0 (Daly Lab at the Broad Institute, Cambridge, Massachusetts, USA). P values were corrected
for multiple comparisons using the Bonferroni correction by multiplying obtained p values with the number of
analyses performed. A Bonferroni corrected P values <0.05 was considered to be statistically significant.
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