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Abstract: Objective: The goal of this study was to investigate possible correlation between the single nucleotide polymorphisms of -1661 and -1722 loci in the promoter region of cytotoxic T lymphocyte-associated antigen-4 (CTLA-4)
gene and the incidence of gastric cancer in Inner Mongolia. Methods: Polymerase chain reaction-restricted fragment length polymorphism analysis was used to detect the distribution of gene polymorphisms of -1661 and -1722
loci in CTLA-4 promoter region between the gastric cancer patients (n = 116) and the healthy controls (n = 138),
and then to analyze the relationship between gene polymorphisms and the risk of gastric cancer. Results: The distribution of CTLA-4 -1661A/G and -1722T/C gene polymorphisms in the control group satisfied the Hardy-Weinberg
equilibrium law (P > 0.05) as well as the genetic linkage equilibrium rule, thus had a good representation of the
population. In comparison with the healthy control group, the distribution frequency of AA genotype at -1661 locus
of CTLA-4 promoter region in the gastric cancer group was significantly decreased (P < 0.05); the frequency of AG
and GG genotypes were markedly increased (P < 0.05), and the risk of having gastric cancer in individuals with GG
genotype was 5.710 times higher than that in individuals with AA genotype (95% CI: 2.011~16.219). Furthermore,
the frequencies of TT and TC genotypes at CTLA-4 -1722 locus in the gastric cancer group were notably increased
(P < 0.05), and the risk of gastric cancer in individuals with TT and TC genotypes were 9.670 times (95% CI:
2.151~43.465) and 8.595 times (95% CI: 1.917~38.538) higher than those with CC genotype, respectively. Conclusion: The gene polymorphisms of -1661 and -1722 loci in the CTLA-4 promoter region are associated with increased
genetic susceptibility to gastric cancer.
Keywords: Cytotoxic T lymphocyte-associated antigen-4 (CTLA-4), single nucleotide polymorphisms (SNPs), gastric
cancer

Introduction
Gastric cancer, a malignant tumor with high
incidence around the world, occurs and develops as a probable result of interaction between
genetic and environmental factors. Genetic
susceptibility to cancer plays a crucial role in
the tumorigenesis, which is mainly affected by
polymorphisms of tumor-related genes [1, 2].
Tumor cells are capable of regulating transcriptional and translational levels of oncogenes
and anti-oncogenes through multiple pathways,
and thus affecting biological behaviors of
tumors [3, 4]. Single nucleotide polymorphisms
(SNPs) are genetic variation, which refer to the
polymorphisms of DNA sequence caused by

the mutation of a single nucleotide. SNPs alter
DNA sequences by base transition, transversion, insertion, and deletion, etc., thereby
affecting gene transcription and protein expression processes [5].
The immune system provides immune surveillance and killing. The activation of T cells is an
important mechanism for the body to resist
tumors. However, tumor cells could obtain
immune escape by inducing immunosuppression and suppressing immune cells [6].
Currently, a growing number of studies have
been focused on the relationship between cytotoxic T lymphocyte-associated antigen-4 (CTLA4) and tumor biological behaviors [7].

CTLA-4 -1661A/G and -1772T/C polymorphisms and gastric cancer
CTLA-4, also known as CD152, is a leukocyte
differentiation antigen as well as a transmembrane receptor of T cells, which belongs to the
inhibitory molecule of immunoglobulin superfamily [8]. Both CTLA-4 and CD28 bind to the
B7 ligand on antigen-presenting cells. After
binding with B7 ligand, CTLA-4 blocks T cells
activation and induces T cells anergy to participate in the negative modulation of immune
response [9]. Therefore, blocking the immune
checkpoint of B7/CTLA-4 and inhibiting CTLA-4
could enhance the sustained activation of T
cells, strengthen the ability of activated specific
T cells, and produce stronger anti-tumor effects
[10].
Studies have shown that the CTLA-4 gene has
various SNP sites, and its polymorphisms are
connected with genetic susceptibility to gastric
cancer, colorectal cancer, bladder cancer, and
other tumors [11]. This study aimed to explore
the distribution of gene polymorphisms of
-1661A/G and -1722T/C sites in CTLA-4 promoter region in the population of Inner
Mongolia, and the correlation between CTLA-4
gene polymorphisms and gastric cancer as well
as provide a theoretical basis at genetic level
for the pathogenesis, early diagnosis, prevention and targeted therapy of gastric cancer.
Materials and methods
Clinical data
A total of 116 patients with gastric cancer who
were diagnosed and treated in Inner Mongolia
Baogang Hospital from April 2017 to April 2018
were included in the gastric cancer group,
including 82 males and 34 females, aged from
26 to 82 years, with an average age of 51.4 ±
2.5 years. All patients with gastric cancer were
diagnosed by postoperative pathology, and
were treated with no radiotherapy or chemotherapy before surgery. In the control group,
138 healthy subjects who received a physical
examination during the same period were
selected, including 93 males and 45 females,
aged from 31 to 87 years, with an average age
of 53.9 ± 1.6 years. Two milliliters of fasting
venous blood were collected from each subject. All subjects signed informed consent and
this research project was reviewed and
approved by the Ethics Committee of Inner
Mongolia Baogang Hospital.
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Instruments and methods
DNA extraction: In this experiment, genomic
DNA was extracted by phenol-chloroform method. The specific operation steps were as follows: two milliliters of fasting venous blood
were collected from each subject and transferred to the tubes with EDTA. Then DNA lysate
solution and proteinase K were used for lysis
and digestion, respectively. The mixtures of
Tris-saturated phenol, chloroform, and isoamyl
alcohol were used to continuously extract DNA.
After dilution, the extracted DNA was centrifuged for later use.
Polymerase chain reaction-restricted fragment
length polymorphism: PCR-RFLP analysis was
used to detect gene polymorphisms at the
-1661 and -1722 loci in CTLA-4 promoter
region. The primers were synthesized by
Shanghai Shenggong Bioengineering Technology Service Co., Ltd. The sequence of forward
primer was 5’-CTAAGAGCATCCGCTTGCACCT-3’
and the sequence of reverse primer was
5’-TTGGTGTGATGCACAGAAGCCTTTT-3’. The corresponding product was a 486 bp gene fragment in the promoter region of CTLA-4 comprising the -1661 and -1722 locus. PCR amplification reaction system of 10 uL was under the
following conditions: initial denaturation at
94°C for 3 minutes, 30 cycles consisting of
denaturation at 94°C for 30 seconds, annealing at 58°C for 30 seconds, extension at
72°C for 1 minute and a final extension at 72°C
for 5 minutes. The amplified products were
incubated at 37°C for 4 hours with restriction
enzymes of MseI and Bbv1 separately. The
genotyping results were determined according
to the electrophoresis bands after the digested
products were separated by 2% agarose gel
electrophoresis.
Genotyping: the length of amplified fragment
was 486 bp. After the restriction endonuclease
MseI treatment, subjects with GG genotype
appeared a fluorescence band at 486 bp, the
AG genotype showed fluorescence bands at
486 bp, 347 bp and 139 bp, while the AA genotype at 347 bp and 139 bp. When the amplified
fragment was digested by restriction enzyme
Bbv1, subjects with TT genotype were indicated
by the fluorescence band at 486 bp, the CC
genotype was found at 257 bp and 229 bp, and
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Results

Table 1. Overall composition of gastric cancer and control subjects
Related factors

Gastric cancer Control group
group (n = 116) (n = 138)

χ2

General information

P

Clinical data of 116 patients with gastric
cancer and 138 healthy controls were
82 (70.7%)
93 (67.4%)
collected and analyzed by retrospective
34 (29.3%)
45 (32.6%)
case-control study. There were 82 males
2.729 0.157
and 34 females in the gastric cancer
26~82
31~87
group, aged 26-82 years, with an aver51.4 ± 2.5
53.9±1.6
age age of 51.4 ± 2.5 years. Additionally,
1.252 0.263
there were 93 males and 45 females in
the control group, aged 31-87 years,
15 (37.5)
16 (40.0)
with an average age of 53.9 ± 1.6 years.
11 (27.5)
10 (25.0)
In the analysis of smoking status, there
0.084 0.772
were 28 cases of smoking and 88 cases
50 (43.1%)
57 (41.3%)
of non-smoking in the gastric cancer
66 (56.9%)
81 (58.7%)
group while 42 cases of smoking and 96
cases of non-smoking in the control
group. As for the drinking condition, there were
Table 2. Hardy-Weinberg equilibrium test of
50 drinkers and 66 non-drinkers in the gastric
-1661A/G and -1722T/C in the control group
cancer patients while 57 drinkers and 81 nonTheoretical Actual
Genotypes
χ2
P
drinkers in the healthy subjects. Baseline data
value
value
of subjects in the gastric cancer group and the
-1661A/G
0.310
0.856
control group were equally comparable, and the
AA
96
92
differences were not statistically significant (all
AG
38
41
P > 0.05), as shown in Table 1.
Gender
Male
Female
Age (year)
Range
Average
Smoking
Smoking
Non-smoking
Drinking
Drinking
Non-drinking

GG
-1722T/C
TT
TC
CC

0.320 0.572

4

5

50
66
22

56
63
19

0.629

0.730

the TC genotype showed fluorescence bands at
486 bp, 257 bp and 229 bp.
Statistical methods
The data were analyzed with the use of statistical software SPSS version 17.0. All measurement data were expressed as mean ± standard
_
deviation ( x ± sd). The χ2 test was utilized to
analyze the general information of all subjects
and compare the distribution of genotypes and
alleles between groups. Besides, the χ2 test
was used to detect whether the genotype distribution of -1661 and -1772 sites in the control
group satisfied the Hardy-Weinberg equilibrium
law. The logistic regression analysis was used
to calculate the interaction between gene polymorphisms and the risk of gastric carcinoma,
and the relative risk is represented by the OR
value and 95% confidence interval (95% CI). P <
0.05 was considered statistically significant.
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Hardy-Weinberg equilibrium test in the control
group
By searching the NCBI-SNP database, the frequency of CTLA-4 -1661A/G (rs4553808) allele
in East Asian population was A = 0.834, G =
0.166, and the frequency of CTLA-4 -1722T/C
(rs733618) allele was C = 0.400, T = 0.600.
The theoretical values of genotypes at the
-1661 locus in the control group were calculated as AA = 138 * 0.834 * 0.834 = 96, AG =
138 * 0.834 * 0.166 * 2 = 38, GG = 138 *
0.166 * 0.166 = 4. The theoretical values of
genotypes at the -1722 locus in the control
group were TT = 138 * 0.600 * 0.600 = 50, TC
= 138 * 0.600 * 0.400 * 2 = 66, CC = 138 *
0.400 * 0.400 = 22. The differences between
theoretical value and actual value were compared by χ2 test. The results showed that distribution of CTLA-4 -1661A/G and -1722T/C gene
polymorphisms in the control group met the
Hardy-Weinberg equilibrium law (P > 0.05, the
difference was not statistically significant).
These data also indicate that subjects in the
control group satisfied the genetic linkage equilibrium rule and had a good representativeness
of population as shown in Table 2.
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Table 3. Distribution of genotype and allele at CTLA-4
-1661A/G locus
Genotypes
-1661A/G
AA
AG
GG
Allele
A
G

Gastric cancer Control group
group (n = 116) (n = 138)
58 (50.0%)
40 (34.5%)
18 (15.5%)

χ2

P

13.261

0.001

92 (66.7%)
41 (29.7%)
5 (3.6%)
13.709 < 0.001

156 (67.2%)
76 (32.8%)

225 (81.5%)
51 (18.5%)

(81.5%) in the control group, and frequencies of allele G were 76 (32.8%) and 51
(18.5%) in both groups, respectively. The
difference of genotype distribution at
-1661 locus between the gastric cancer
group and the control group was statistically significant (χ2 = 13.261, P < 0.05). In
addition, the distribution of A/G alleles in
the above two groups showed statistically
significant differences (χ2 = 13.709, P <
0.05) as shown in Table 3.
Distribution of genotype and allele at
CTLA-4 -1722T/C locus

Table 4. Distribution of genotype and allele at CTLA-4
-1722T/C locus

The genotypes of CTLA-4 -1722T/C locus
included TT, TC and CC types. There were
Gastric cancer Control group
57 (49.1%) cases of TT genotype, 57
Genotypes
χ2
P
group (n = 116) (n = 138)
(49.1%) cases of TC genotype and 2 (1.8%)
-1722T/C
12.257 0.002
cases of CC genotype in the gastric canTT
57 (49.1%)
56 (40.6%)
cer group, while there were 56 (40.6%)
TC
57 (49.1%)
63 (45.7%)
cases of TT genotype, 63 (45.7%) cases of
CC
2 (1.8%)
19 (13.7%)
TC genotype and 19 (13.7%) cases of CC
genotype in the group of healthy control.
Allele
6.158 0.013
Frequency of allele T was 171 (73.7%) in
T
171 (73.7%)
175 (63.4%)
the gastric cancer group and was 175
C
61 (26.3%)
101 (36.6%)
(63.4%) in the control group, and frequencies of allele C were 61 (26.3%) and 101
(36.6%), respectively. The difference of genotype distribution at -1722 locus between the
gastric cancer group and the control group was
statistically significant (χ2 = 12.257, P < 0.05).
Moreover, the distribution of T/C alleles in the
above two groups indicated statistically significant differences (χ2 = 6.158, P < 0.05) as
shown in Table 4.
Figure 1. Distribution frequency of AA, AG and GG
genotypes at the CTLA-4 -1661A/G locus. With AA
genotype as reference, the distribution frequency of
GG genotype in the gastric cancer group was higher
than that in the control group, **P < 0.01.

Distribution of genotype and allele at CTLA-4
-1661A/G locus
The genotypes of CTLA-4 -1661A/G locus
included AA, AG and GG types. There were 58
(50.0%) cases of AA genotype, 40 (34.5%)
cases of AG genotype and 18 (15.5%) cases of
GG genotype in the gastric cancer group, while
there were 92 (66.7%) cases of AA genotype,
41 (29.7%) cases of AG genotype and 5 (3.6%)
cases of GG genotype in the group of healthy
control. Frequency of allele A was 156 (67.2%)
in the gastric cancer group and was 225
10664

Relationship between gene polymorphisms of
CTLA-4 -1661A/G locus and gastric cancer
The data of genotype and allele distribution at
CTLA-4 -1661A/G locus in the healthy subjects
and the gastric cancer patients were included
in the logistic regression analysis, and AA genotype was regarded as the corresponding reference. The results suggested that the distribution frequency of GG genotype in the gastric
cancer group was much higher than that in the
control group (P < 0.05), as shown in Figure 1.
After analysis, it was found that the GG genotype at -1661A/G locus was closely related to
gastric cancer, and the risk increased by 5.710
times (95% CI: 2.011~16.219, P < 0.05).
Compared with the allele A, the allele G notably
increased the risk of gastric cancer with an OR
value of 2.149 (95% CI: 1.427~3.237, P < 0.05)
as shown in Table 5.
Int J Clin Exp Med 2019;12(8):10661-10667
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Table 5. Relationship between gene polymorphisms of CTLA-4 -1661A/G locus and gastric cancer
Genotypes
-1661A/G
AA
AG
GG
Allele
A
G

Gastric cancer
group (n = 116)

Control group
(n = 138)

58 (50.0%)
40 (34.5%)
18 (15.5%)
156 (67.2%)
76 (32.8%)

OR (95% CI)

χ2

P

92 (66.7%)
41 (29.7%)
5 (3.6%)

1.548 (0.897, 2.671)
5.710 (2.011, 16.219)

2.460
10.701

0.117
0.001

225 (81.5%)
51 (18.5%)

2.149 (1.427, 3.237)

13.422

< 0.001

growth at the genetic level under various carcinogenic factors, resulting in constant proliferation. The occurrence and development of gastric cancer, a common malignant tumor of the
digestive system, involve multiple genes, multiple links and multiple factors including environmental and genetic factors [12-14].
Figure 2. Distribution frequency of TT, TC and CC
at the CTLA-4-1772T/C locus. With CC genotype as
reference, the distribution frequencies of TT and TC
genotype in the gastric cancer group were higher
than that in the control group, **P < 0.01.

Relationship between gene polymorphisms of
CTLA-4-1772T/C locus and gastric cancer
The data of genotype and allele distribution at
CTLA-4-1772T/C locus in the healthy subjects
and the gastric cancer patients were included
in the logistic regression analysis, and CC genotype was regarded as the corresponding reference. The results suggested that the distribution frequencies of TT and TC genotypes in the
gastric cancer group were higher than that in
the control group (P < 0.05), as shown in Figure
2. In comparison with the CC genotype, subjects carrying TT and TC genotypes of CTLA-4
-1722 locus increased the risk of gastric cancer
to 9.670 times (95% CI: 2.151~43.465) and
8.595 times (95% CI: 1.917~38.538), respectively, (both P < 0.05). Compared with allele C,
the allele T markedly increased the risk of gastric cancer with an OR value of 1.618 (95% CI:
1.105~2.369, P < 0.05) as shown in Table 6.
Discussion
The generation of malignant tumors is essentially a malignant process in which normal cells
lose the ability to regulate proliferation and
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CTLA-4 is an immunoregulatory molecule
expressed on the appearance of activated
CD4+ and CD8+ T cells. As a receptor of B7 molecule, activated CTLA-4 could reduce the function of T cells and inhibit T cells signal transduction, and thus participate in the negative
modulation of immune response. When expression of CTLA-4 on the surface of T cells is
increased, more inhibitory second signaling
molecules will be generated, thereby down-regulating the activation of T cell and reducing
body’s ability to resist tumors [15-17].
Here, a case-control study was conducted on
the distribution of CTLA-4 -1661A/G and
-17222T/C gene polymorphisms between the
gastric cancer patients and the healthy subjects. Compared with healthy individuals, the
distribution frequency of AA genotype at the
-1661 locus in the promoter region of CTLA-4
gene was significantly decreased in the gastric
cancer patients, while the frequencies of AG
and GG genotypes were dramatically increased.
The individuals carrying GG genotype increased
the risk of gastric cancer to 5.710 times compared with AA genotype (95% CI: 2.011~16.219).
Compared with allele A, allele G notably
increased the risk of gastric cancer with an OR
value of 2.149 (95% CI: 1.427~3.237). In addition, the frequencies of TT and TC genotypes at
CTLA-4 -1722 locus were significantly increased.
The risk of gastric cancer in individuals with TT
and TC genotypes increased by 9.670 (95% CI:
2.151-43.465) and 8.595 times (95% CI:
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Table 6. Relationship between gene polymorphisms of CTLA-4-1772T/C
locus and gastric cancer
Genotypes
-1722T/C
TT
TC
CC
Allele
T
C

Gastric cancer Control group
group (n = 116) (n = 138)

OR (95% CI)

56 (40.6%)
63 (45.7%)
19 (13.7%)

9.670 (2.151, 43.465) 8.755 0.003
8.595 (1.917, 38.538) 7.896 0.005

171 (73.7%)
61 (26.3%)

175 (63.4%)
101 (36.6%)

1.618 (1.105, 2.369) 6.115 0.013

This study suggests that the gene polymorphisms of CTLA-4 -1661A/G allele are associated with susceptibility to gastric carcinoma,
and the threat of gastric cancer is elevated in
individuals carrying AG and GG genotypes.
Furthermore, the gene polymorphisms of CTLA4 -1722T/C allele also lead to higher susceptibility of gastric carcinoma, and individuals with
TT and TC genotypes have an elevated risk of
gastric cancer. This study is basically in agreement with the analysis results at home and
abroad [18-21].
The generation and development of gastric
cancer are the consequence of interaction of
multiple genes. In this study, gene polymorphisms at -1661 and -1722 sites in the CTLA-4
promoter region were found to be connected
with the genetic susceptibility to gastric cancer.
However, it is inconclusive whether there is
a synergistic effect between the two genetic
sites, which needs further researches. Furthermore, the role and effect of SNPs in the
pathogenesis and treatment of gastric carcinoma remain to be further clarified.
In conclusion, this study suggests that the
mutations at the loci of CTLA-4 -1661 and
-1722 may be the possible mechanism of
immune escape in gastric cancer, and provides
new ideas for targeted therapy and individualized treatment of gastric cancer patients.
Disclosure of conflict of interest
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57 (49.1%)
57 (49.1%)
2 (1.7%)

1.917~38.538), respectively. Compared with
allele C, allele T markedly rose the risk of gastric cancer with an OR value of 1.618 (95% CI:
1.105~2.369).

None.

χ2

Address correspondence to: Maolin Wang, Department of Oncology,
Inner Mongolia Baogang
Hospital, No. 20 Shaoxian Road, Kundulun District, Baotou 014010,
Inner Mongolia Autonomous Region, China.
Tel: +86-0472-5992645;
Fax: +86-0472-5992645; E-mail: wangmaolin413@163.com

References
[1]

Yusefi AR, Bagheri Lankarani K, Bastani P,
Radinmanesh M and Kavosi Z. Risk factors for
gastric cancer: a systematic review. Asian Pac
J Cancer Prev 2018; 19: 591-603.
[2] Hamashima C. Current issues and future perspectives of gastric cancer screening. World J
Gastroenterol 2014; 20: 13767-13774.
[3] Bonotto M, Garattini SK, Basile D, Ongaro E,
Fanotto V, Cattaneo M, Cortiula F, Iacono D,
Cardellino GG, Pella N, Fasola G, Antonuzzo L,
Silvestris N, Aprile G. Immunotherapy for gastric cancers: emerging role and future perspectives. Expert Rev Clin Pharmacol 2017; 10:
609-619.
[4] Saeki N, Ono H, Sakamoto H and Yoshida T.
Genetic factors related to gastric cancer susceptibility identified using a genome-wide association study. Cancer Sci 2013; 104: 1-8.
[5] Shastry BS. SNP alleles in human disease and
evolution. J Hum Genet 2002; 47: 561-566.
[6] Abdel-Rahman O. Immune checkpoints aberrations and gastric cancer; assessment of
prognostic value and evaluation of therapeutic
potentials. Crit Rev Oncol Hematol 2016; 97:
65-71.
[7] Ahrends T and Borst J. The opposing roles of
CD4 (+) T cells in anti-tumour immunity. Immunology 2018; [Epub ahead of print].
[8] Takeuchi A and Saito T. CD4 CTL, a cytotoxic
subset of CD4 (+) T cells, their differentiation
and function. Front Immunol 2017; 8: 194.
[9] Buchbinder EI and Desai A. CTLA-4 and PD-1
pathways: similarities, differences, and implications of their inhibition. Am J Clin Oncol
2016; 39: 98-106.
[10] Wang B, Qin L, Ren M and Sun H. Effects of
combination of Anti-CTLA-4 and Anti-PD-1 on
gastric cancer cells proliferation, apoptosis
and metastasis. Cell Physiol Biochem 2018;
49: 260-270.
[11] Tang W, Wang Y, Chen S, Lin J, Chen B, Yu S,
Chen Y, Gu H and Kang M. Investigation of cy-

Int J Clin Exp Med 2019;12(8):10661-10667

CTLA-4 -1661A/G and -1772T/C polymorphisms and gastric cancer

[12]

[13]
[14]
[15]

[16]
[17]

totoxic T-lymphocyte antigen 4 (CTLA4) polymorphisms in gastric cardia adenocarcinoma.
Scand J Immunol 2016; 83: 212-8.
Figueiredo C, Camargo MC, Leite M, FuentesPananá EM, Rabkin CS and Machado JC.
Pathogenesis of gastric cancer: genetics and
molecular classification. Curr Top Microbiol Immunol 2017; 400: 277-304.
McLean MH and El-Omar EM. Genetics of gastric cancer. Nat Rev Gastroenterol Hepatol
2014; 11: 664-674.
Walker LS and Sansom DM. Confusing signals:
recent progress in CTLA-4 biology. Trends Immunol 2015; 36: 63-70.
Vogel I, Kasran A, Cremer J, Kim YJ, Boon L,
Van Gool SW and Ceuppens JL. CD28/CTLA-4/
B7 costimulatory pathway blockade affects
regulatory T-cell function in autoimmunity. Eur
J Immunol 2015; 45: 1832-41.
Rowshanravan B, Halliday N and Sansom DM.
CTLA-4: a moving target in immunotherapy.
Blood 2018; 131: 58-67.
Cohen NA, Strong VE and Janjigian YY. Checkpoint blockade in esophagogastric cancer. J
Surg Oncol 2018; 118: 77-85.

10667

[18] Geng R, Song F, Yang X, Sun P, Hu J, Zhu C, Zhu
B and Fan W. Association between cytotoxic T
lymphocyte antigen-4 +49A/G, -1722T/C, and
-1661A/G polymorphisms and cancer risk: a
meta-analysis. Tumour Biol 2014; 35: 36273639.
[19] Yan Q, Chen P, Lu A, Zhao P and Gu A. Association between CTLA-4 60G/A and -1661A/G
polymorphisms and the risk of cancers: a meta-analysis. PLoS One 2013; 8: e83710.
[20] Zhang YQ, Zhang J, Deng Y, Tian C, Li XB,
Huang J and Fan H. Polymorphisms in the cytotoxic T-lymphocyte antigen 4 gene and cancer
risk: a meta-analysis. Cancer 2011; 117: 43124324.
[21] Chen Z, Brant SR, Li C, Shrestha UK, Jiang T,
Zhou F, Jiang Y, Shi X, Zhao Y and Li J. CTLA41661A/G and 3’UTR long repeat polymorphisms are associated with ulcerative colitis
and influence CTLA4 mRNA and protein expression. Genes Immun 2010; 11: 573-83.

Int J Clin Exp Med 2019;12(8):10661-10667

