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Abstract:
Background: Oral lichen planus (OLP) is a premalignant 
mucocutaneous disease in which genetic factors and immune 
responses play a major role. Cytotoxic T Lymphocyte Antigen-4 
(CTLA-4) is a co-inhibitory molecule that down-regulates immune 
responses to prevent autoimmunity. This study aimed to investigate 
the relationship between polymorphism of the CTLA-4 gene in 
+49 A/G position and OLP.
Materials and Methods: Thirty-five patients with OLP (16 males, 
19 females, with a mean age of [± standard deviation (SD)] 55.92 
[± 12.83]) and 105 sex- and aged-matched healthy subjects 
(48 males, 57 females, with a mean age of [± SD] 56.82 [± 14.71]) 
were recruited in this study. Genomic DNA of both groups was 
extracted from white blood cells and then CTLA-4 genotypes 
and allele frequencies were investigated using polymerase chain 
reaction-restriction fragment length polymorphism methods. The 
data were collected and examined using Pearson’s Chi square test 
(SPSS version 11.5).
Results: In the patient group, AA, AG, and GG genotypes occurred 
in position 49 A/G in the CTLA-4 gene with the frequency 
of 19 (55.9%), 11 (31.4%), and 3 (8.8%), respectively. With 
respect to the control group, they occurred with the frequency of 
58 (55.2%), 39 (37.1%), and 8 (7.6%), respectively. As far as the 
frequency of A and G alleles in this position was concerned, we 
had, respectively, 49 (74.24%) and 17 (25.75%) for patients and, 
respectively, 155 (73.80%) and 55 (26.19%) for the control group. 

The calculated values were not significantly different between these 
groups (P > 0.05).
Conclusion: Polymorphisms of CTLA-4 genes in position +49 
A/G did not show any significant relationship with each other in 
OLP patients in Shiraz, Iran.
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Introduction
As a disease of unknown etiology, oral lichen planus (OLP) 
is a chronic inflammatory mucocutaneos disease. This oral 
lesion is the most common non-infectious soft tissue disease 
that exerts an impact on 1-2% of adult patients in oral medicine 
clinics. OLP which has various forms include white striae, white 
papules, white plaques, erythema, erosions, or bullae. The most 
common site of the involvement is buccal mucosa.1,2

Female adults aged over 40 are affected more than males 
of all age ranges (1.4:1). Younger adults and children may 
experience it as well. OLPs are typically bilateral, and often 
appear as a combination of clinical subtypes. Approximately, 
all cases of OLP are considered as reticular keratotic streaks 
in the oral mucosa. Accordingly, all oral mucosal lesions 
should be carefully examined for fine keratotic lines proximal 
to atrophic and/or erosive areas in the buccal mucosa, 
ventral or lateral surface of the tongue, gingiva, or other sites. 
OLP gingival lesions often appear as fiery red erythema that 
involves the entire width of the attached gingiva. OLP lesions 
may occasionally be accompanied with melanin deposition.3 
Lichen planus skin lesions are considered as pruritic flat-
topped violaceous papules and plaques, mostly on the flexor 
sites of the wrists or ankles, or extensor aspects of the lower 
legs. Furthermore, some authors have reported the genital 
involvement similar to skin lesions.4

Cytotoxic T Lymphocyte Antigen-4 (CTLA-4) also known 
as CD152 is expressed on activated T-cells to down-regulate 
effector function through competition with CD28 molecule for 
binding to their ligands, B7.1 and B7.2, on antigen presenting 
cells.5 Interaction between CTLA-4 protein and cognate ligands 
makes an inhibitory signal which results in the reduction of 
T-cell proliferation and cytokine production and subsequently 
plays a critical role in the maintenance of immune tolerance 
and prevention of autoimmunity.6 CTLA-4 deficiency, in a 
mouse model, is reported to be associated with lymphocyte 
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infiltration, whereas transgenic expression of this molecule 
into activated conventional T-cells is capable of the delay in 
manifestations of autoimmunity.7,8 Regulatory T-cells (Tregs) 
restrict immune responses to self-antigens and, thereby, they 
also could prevent autoimmune disorders. Previous findings 
revealed that expression of CTLA-4 on Tregs contributes 
to the inhibitory function of these subsets in the immune 
system.9,10 Human CTLA-4 gene (Gene ID: 1493) is mapped 
on chromosome 2q33.11 Variation in CTLA-4 gene, especially 
in +49A/G position is observed to affect expression and/or 
function of the CTLA-4 protein.12 Previous studies on different 
ethnic groups indicate that CTLA-4 gene polymorphism in 
+49A/G position (rs231775) may predispose individuals 
to several autoimmune diseases such as systemic lupus 
erythematosus, RA, MS, and Type 1 diabetes.13 Moreover, our 
previous study revealed a strong association between CTLA-4 
haplotypes and genetic susceptibility of Iranian people to head 
and neck cancers.14 Due to immunologic origin of OLP, the 
current study aimed to examine the presence of any correlation 
on CTLA-4 polymorphism in 49A/G position (rs231775) in 
patients with OLP versus control group.

Materials and Methods
Methods
Thirty-five ethylenediaminetetraacetic acid (EDTA)-blood 
samples from known cases of OLP patient, including 16 males 
and 19 females aged between 20 and 58 and 105 sex- and age-
matched healthy subjects, including 48 males and 57 females 
aged between 19 and 65 were enrolled in this case-control study.

All selected patients in the patient group were those patients 
whose OLP was clinically and histopathologically diagnosed 
in Oral Medicine Department of Shiraz University of  Medical 
Sciences. Information on OLP patients suffering from any 
systemic disease, cancer, autoimmunity (themselves or 
their first-degree relatives) as well as on any medication-
administering that might produce a lichenoid reaction in the 
last 3 months were collected from their profiles.

Participants in the control group were sex- and age-matched 
healthy blood donors who were selected among persons 
attending blood transfusion center.

All participants were informed about the study and agreed to 
participate by signing a consent form. OLP lesions were divided 
into two forms according to their clinical pattern, reticular 
and/or plaque lesions (21) and erosive atrophic lesions (14). 
Both patient group and healthy control groups were living in 
south of Iran. The study was approved by the Ethics Committee 
of Shiraz University of Medical Sciences.

DNA extraction and concentration
As previously described by Miller, 7 ml of EDTA-peripheral 
blood was taken from each donor and genomic DNA was 

extracted from white blood cells using salting-out process.15 
After DNA extraction, in order to determine the amount 
and the purity of extracted DNA, the absorbance of each 
sample at 260 nm and 280 nm wavelengths was measured by 
spectrophotometry (Ependorf, Germany). For each DNA 
sample, the final concentration of 0.3 µg/µl was calculated and 
then they were stored at −20°C until they were ready to be used.

Genotype analysis
Employing polymerase chain reaction-restr ict ion 
f r a g m e n t  l e n g t h  p o l y m o r p h i s m  m e t h o d s  ( P C R -
RFLP), CTLA-4 polymorphism in +49A/G position 
(rs231775) were investigated. Using a forward Primer: 
(5-GCTCTACTTCCTGAAGACCT-3 and a reverse primer: 
5-AGTCTCACTCACCTTTGCAG-3 in Eppendorf thermo 
cycler (Mastercycler, Bochum, Germany), amplification of a 
162-bp fragment were performed. PCR program was begun 
with an initial denaturation (94°C, 3 min), followed by 4 cycles, 
including denaturation (45 s), annealing (45 s), extension 
(45 s), and completed with a final extension (72°C, 5 min). 
The information on cycles is given in Table 1.

The reaction volume contained 100 ng of genomic DNA, 1 pm 
of each primer (Takapozist, Iran), 2 U of Taq DNA polymerase 
(CinnaGen, Iran), 0.75 mM of dNTP (CinnaGen, Iran), 
2.5 µL of 10 × PCR buffer, 0.5 mM MgCl2, and double-distilled 
water. 2 U of Bbv1 (BseXI) restriction enzyme (Fermentas, 
Lithuania) was incubated with 10 µL of amplified products 
at 37°C overnight. The products were stained with GelRed 
(Biotium, USA) and at the same time, run on an agarose gel 
(2.5%). The enzyme could cut mutant allele (G allele) into 
two fragments (88 bp and 74 bp) but failed to digest the wild 
allele (A allele). Heterozygote sample contained three bands 
of 160 bp, 88 bp, and 74 bp.

Statistical analysis
Statistical analyses were performed using SPSS software 
(version 11.5; SPSS Inc, Chicago, IL, USA) as well as EPI Info 
2002 (Centers for Disease Control, Atlanta, GA) software 
packages. Pearson’s Chi square test was applied to determine 
the differences in genotype and allele frequency between the 
two study groups. The level of significance was P < 0.05.

Results
Information on age, sex, frequency of different genotypes 
and alleles in +49A/G position in both patient group and 
control one is given in Table 2. There was no deviation from 

Table 1: Four cycles of PCR program.
Cycle Number of cycles D A E
I 11 94° 70° 72°
II 20 94° 60° 72°
III 2 94° 59° 72°
IV 2 94° 58° 72°

D: Denaturation, A: Annealing, E: Extension, PCR: Polymerase chain reaction
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Hardy-Weinberg equilibrium in these loci among patients and 
control subjects.

The mean age (± standard deviation) of OLP patients and 
participants in the control group were 55.92 (± 12.83) and 
56.82 (± 14.71), respectively. The most common OLP site 
was the buccal mucosa (17 cases), followed by the tongue 
(11 cases) gingiva (7 cases).

AA, AG, and GG genotypes occurred in position 49A/G in 
the CTLA-4 gene with frequency of 19 (55.9%), 11 (31.4%), 
and 3 (8.8%), respectively, in patients and with a frequency 
of 58 (55.2%), 39 (37.1%), and 8 (7.6%), respectively, in the 
control group. The genotypes did not show any significant 
difference in the distribution at this locus between patients 
and participants in the control group (P = 0.9). Besides, A 
and G alleles occurred in this position with the frequency of 
49 (74.24%) and 17 (25.75%), respectively, in patients and the 
frequency of 155 (73.80%) and 55 (26.19%), respectively, in 
the control group. There was no statistical significant difference 
between these two groups (P = 0.92).

Discussion
OLP is a T-cell mediated chronic inflammatory disease in which 
interaction between inflammatory cells, chemokines, cytokines, 
mast cell degranulation, and matrix metalloproteinase 
activation has a significant role in the pathogens of the disease.16 
Antigen-specific CD8+ CTLs are dominant cells in sub 
epithelial and intra epithelial cells of OLP lesions and trigger 
keratinocyte apoptosis.17,18 It appears that the expression of 
lichen planus antigen at the lesion site results in OLP lesion 
formation through local keratinocytes.16 Beside T-lymphocytes, 
lichen planus lesions contain B-lymphocytes, plasma cells, and 
deposits of immunoglobulin or complement.16

Since co-inhibitory molecules like CTLA-4 attenuates 
immune responses after T-cell activation, it is obvious that the 
deficiency or mutation in these regulatory molecules results in 
autoimmune disorders in both mice and humans.19 Therefore, 
the level of tolerance in autoimmune diseases seems to increase 
through administering CTLA4-Ig against such co-inhibitory 
molecules.20,21

In recent years, the bulk of research has been conducted on 
the role of genes which encodes immune regulatory proteins 
such as CTLA4 polymorphism in malignancies, autoimmune 
diseases as well as hepatitis B.13,22-28

However, there is a dearth of research on oral lesions and 
its association with CTLA-4 polymorphism. While in Wong 
et al. studies, no significant relationship was found between 
the frequency of CTLA-4 polymorphism and oral squamous 
cell carcinoma (SCC), it was demonstrated that CTLA-4 A/A 
genotype may be highly related to a younger age SCC.29

Erfani et al. (2006) examined 80 Iranian patients with head and 
neck cancer genotype and found that whenever ACG, GTA and 
especially GCA haplotypes have predisposition to it, CT60 A 
allele as well as ACA and GTG haplotypes in CTLA-4gene 
might have protective roles against head and neck cancer.25

In their study, on 62 patients with oral submucous fibrosis in 
Taiwan, Shin et al. (2004) reported a significant relationship 
between CTLA-4 G allele polymorphism and the disease.30 
Our findings are not consistent with those of the study by Shin 
et al. (2004) in this regard.

So far, few studies have been conducted on the relationship 
between lichen planus and CTLA-4 alleles or other gene 
polymorphism. Stanimirovic et al. (2013) studied 101 OLP 
patients and 104 healthy blood donors. Their results revealed 
that the risk of the disease increased in cases with rs5743312 
toll-like receptor 3 (TLR3) gene polymorphism, while there 
was no significant relationship between TLR2, TLR4, and 
CD14 gene with respect to the polymorphisms.31 The present 
study also did not indicate any relationship between CTLA-4 
gene polymorphism and OLP.

The study by Chauhan et al. (2013) in India revealed a close 
relationship between A allele in the tumor necrosis factor 
alpha-308 gene and susceptibility to OLP.32

Wu et al. (2013) examined 42 OLP patients and 86 healthy 
persons in China. This case control study showed that 
polymorphisms of CIITA rs4774 and rs6498122 gene are 
associated with OLP.33 As far as OLP patients in Iran were 
concerned, in the study of Ghabanchi et al.,34 there was no 
significant correlation between polymorphism of tumor 
protein p53 codon 72 and OLP. Our findings were in 
agreement with this result; however, we studied only CTLA-4 
allele polymorphism.

Alaibac et al. (2000) investigated the expression of CTLA-4 
in some cases of inflammatory and neoplastic skin disease and 
reported their occurrence in three patients out of five ones with 
lichen planus.35 Our investigation demonstrated correlation 

Table 2: Information regarding age, sex, frequency of different genotypes and alleles in+49A/G position in both patient and control group.
+49 
position

Sex Mean age±SD Genotype (frequency)% P value 
(Chi square)

Allele (frequency)% P value 
(Chi square)Males Females AA AG GG A G

Patient 16 (45.7) 19 (54.3) 55.92±12.83 19 (55.9) 11 (31.4) 3 (8.8) 0.90 49 (74.24) 17 (25.75) 0.92
Control 48 (45.7) 57 (54.3) 56.82±14.71 58 (55.2) 39 (37.1) 8 (7.6) 0.19 155 (73.80) 55 (26.19) 0.01

SD: Standard deviation
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with respect to CTLA-4 polymorphism in OLP lesion in the 
control and patient groups.

Pekiner et al. (2012) studied 30 patients with OLP and 30 
other patients in which they reported a higher percentage of 
CD8+CD154+ and granzyme-B+, while a lower percentage of 
CD8+, CD8+CD184+, and apoptotic cells in OLP. It should 
be noted that no statistical difference was found between these 
two groups in terms of CD8+CD152+ (CTLA-4) marker 
expression.36 However, our findings were to some extent 
consistent with their findings. On the other hand, our findings 
were in contradiction with those obtained from the study by 
Alaibac et al. (2000).

Conclusion
We observed that the polymorphism of CTLA-4 genes in 
position +49A/G, did not have a significant relationship 
with OLP patients in Shiraz. However, in order to generalize 
the obtained results, it is suggested that further studies be 
conducted on a larger population.

Acknowledgment
We are grateful to Dr. A. Ghaderii from Shiraz Institute for 
Cancer Research, and Shiraz University of Medical Sciences.

References
1. Bowers KE, Sexton J, Sugerman PB. Commentary Clin 

Dermatol 2000;18(5):497-8.
2. Axéll T, Rundquist L. Oral lichen planus – A demographic 

study. Community Dent Oral Epidemiol 1987;15(1):52-6.
3. Sugerman PB, Savage NW, Zhou X, Walsh LJ, Bigby M. 

Oral lichen planus. Clin Dermatol 2000;18(5):533-9.
4. Sugerman PB, Savage NW. Oral lichen planus: Causes, 

diagnosis and management. Aust Dent J 2002;47(4):290-7.
5. Harper K, Balzano C, Rouvier E, Mattéi MG, Luciani MF, 

Golstein P. CTLA-4 and CD28 activated lymphocyte 
molecules are closely related in both mouse and human 
as to sequence, message expression, gene structure, and 
chromosomal location. J Immunol 1991;147(3):1037-44.

6. Walunas TL, Lenschow DJ, Bakker CY, Linsley PS, 
Freeman GJ, Green JM, et al. CTLA-4 can function 
as a negative regulator of T cell activation. Immunity 
1994;1(5):405-13.

7. Khattri R, Auger JA, Griffin MD, Sharpe AH, Bluestone JA. 
Lymphoproliferative disorder in CTLA-4 knockout mice 
is characterized by CD28-regulated activation of Th2 
responses. J Immunol 1999;162(10):5784-91.

8. Jain N, Nguyen H, Chambers C, Kang J. Dual function of 
CTLA-4 in regulatory T cells and conventional T cells to 
prevent multiorgan autoimmunity. Proc Natl Acad Sci U 
S A 2010;107(4):1524-8.

9. Takahashi T, Tagami T, Yamazaki S, Uede T, Shimizu J, 
Sakaguchi N, et al. Immunologic self-tolerance maintained 
by CD25(+)CD4(+) regulatory T cells constitutively 
expressing cytotoxic T lymphocyte-associated antigen 4. 

J Exp Med 2000;192(2):303-10.
10. Sakaguchi S, Ono M, Setoguchi R, Yagi H, Hori S, 

Fehervari Z, et al. Foxp3+ CD25+ CD4+ natural regulatory 
T cells in dominant self-tolerance and autoimmune disease. 
Immunol Rev 2006;212:8-27.

11. Lafage-Pochitaloff M, Costello R, Couez D, Simonetti J, 
Mannoni P, Mawas C, et al. Human CD28 and CTLA-4 Ig 
superfamily genes are located on chromosome 2 at bands 
q33-q34. Immunogenetics 1990;31(3):198-201.

12. Mäurer M, Loserth S, Kolb-Mäurer A, Ponath A, 
Wiese S, Kruse N, et al. A polymorphism in the human 
cytotoxic T-lymphocyte antigen 4 (CTLA4) gene 
(exon 1 +49) alters T-cell activation. Immunogenetics 
2002;54(1):1-8.

13. Ghaderi A. CTLA4 gene variants in autoimmunity 
and cancer: A comparative review. Iran J Immunol 
2011;8(3):127-49.

14. Erfani N, Haghshenas MR, Hoseini MA, Hashemi SB, 
Khademi B, Ghaderi A. Strong association of CTLA-4 
variation (CT60A/G) and CTLA-4 haplotypes with 
predisposition of Iranians to head and neck cancer. Iran J 
Immunol 2012;9(3):188-98.

15. Miller SA, Dykes DD, Polesky HF. A simple salting out 
procedure for extracting DNA from human nucleated cells. 
Nucleic Acids Res 1988;16(3):1215.

16. Sugerman PB, Savage NW, Walsh LJ, Zhao ZZ, Zhou XJ, 
Khan A, et al. The pathogenesis of oral lichen planus. Crit 
Rev Oral Biol Med 2002;13(4):350-65.

17. Akhurst RJ, Fee F, Balmain A. Localized production of 
TGF-beta mRNA in tumour promoter-stimulated mouse 
epidermis. Nature 1988;331(6154):363-5.

18. Yamamoto T1, Yoneda K, Ueta E, Osaki T. Cellular 
immunosuppression in oral lichen planus. J Oral Pathol 
Med 1990;19(10):464-70.

19. Walker LS, Sansom DM. The emerging role of CTLA4 
as a cell-extrinsic regulator of T cell responses. Nat Rev 
Immunol 2011;11(12):852-63.

20. Najaf ian N,  Sayegh MH. CTLA4-Ig:  A novel 
immunosuppressive agent. Expert Opin Investig Drugs 
2000;9(9):2147-57.

21. Larsen CP, Pearson TC, Adams AB, Tso P, Shirasugi N, 
Strobert E, et al. Rational development of LEA29Y 
(belatacept), a high-affinity variant of CTLA4-Ig with 
potent immunosuppressive properties. Am J Transplant 
2005;5(3):443-53.

22. Gough SC, Walker LS, Sansom DM. CTLA4 gene 
polymorphism and autoimmunity. Immunol Rev 
2005;204:102-15.

23. Hu L, Liu J, Chen X, Zhang Y, Liu L, Zhu J, et al. 
CTLA-4 gene polymorphism +49 A/G contributes to 
genetic susceptibility to two infection-related cancers-
hepatocellular carcinoma and cervical cancer. Hum 
Immunol 2010;71(9):888-91.

24. Schurich A, Khanna P, Lopes AR, Han KJ, Peppa D, 
Micco L, et al. Role of the coinhibitory receptor cytotoxic 
T lymphocyte antigen-4 on apoptosis-Prone CD8 T 



21

Journal of International Oral Health 2014; 6(5):17-21CTLA-4 Gene variation in oral lichen planus … Ghapanchi J et al 

cells in persistent hepatitis B virus infection. Hepatology 
2011;53(5):1494-503.

25. Erfani N, Razmkhah M, Talei AR, Pezeshki AM, 
Doroudchi M, Monabati A, et al. Cytotoxic T lymphocyte 
antigen-4 promoter variants in breast cancer. Cancer Genet 
Cytogenet 2006;165(2):114-20.

26. Laurent S, Queirolo P, Boero S, Salvi S, Piccioli P, 
Boccardo S, et al. The engagement of CTLA-4 on primary 
melanoma cell lines induces antibody-dependent cellular 
cytotoxicity and TNF-a production. J Transl Med 
2013;11:108.

27. Alfadhli S, Almutawa Q, Abbas JM, Doi SA. Association 
of Hashimoto’s thyroiditis with cytotoxic T lymphocyte-
associated antigen-4 (CTLA-4) and inducible co-
stimulator (ICOS) genes in a Kuwaiti population. 
Endocrine 2013;43(3):666-77.

28. Gokhale P, Kerkar S, Tongaonkar H, Salvi V, Mania-
Pramanik J. CTLA-4 gene polymorphism at position +49 
A>G in exon 1: A risk factor for cervical cancer in Indian 
women. Cancer Genet 2013;206(5):154-61.

29. Wong YK, Chang KW, Cheng CY, Liu CJ. Association 
of CTLA-4 gene polymorphism with oral squamous cell 
carcinoma. J Oral Pathol Med 2006;35(1):51-4.

30. Shin YN, Liu CJ, Chang KW, Lee YJ, Liu HF. Association of 
CTLA-4 gene polymorphism with oral submucous fibrosis 
in Taiwan. J Oral Pathol Med 2004;33(4):200-3.

31. Stanimirovic D, Zeljic K, Jankovic L, Magic M, Hadzi-
Mihajlovic M, Magic Z. TLR2, TLR3, TLR4 and CD14 
gene polymorphisms associated with oral lichen planus 
risk. Eur J Oral Sci 2013;121(5):421-6.

32. Chauhan I, Beena VT, Srinivas L, Sathyan S, Banerjee M. 
Association of cytokine gene polymorphisms with 
oral lichen planus in Malayalam-speaking ethnicity 
from South India (Kerala). J Interferon Cytokine Res 
2013;33(8):420-7.

33. Wu D, Wang L, Sun M, Wang G, Fu S, Dong G, et al. CIITA 
rs4774 and rs6498122 polymorphisms are associated with 
oral lichen planus in Chinese people: A case-control study. 
Eur J Oral Sci 2013;121(2):69-75.

34. Ghabanchi J, Fattahi MJ, Mardani M, Tadbir AA, 
Paydar AA. Polymorphism of tumor protein p53 codon 
72 showed no association with oral lichen planus in Shiraz, 
Iran. J Craniofac Surg 2009;20(6):2168-70.

35. Alaibac M, Belloni Fortina A, Poletti A, Vandenberghe P, 
Marino F, Tarantello M, et al. In situ expression of the CTLA-4 
receptor in T-cell-mediated inflammatory and neoplastic 
skin diseases. Arch Dermatol Res 2000;292(9):472-4.

36. Pekiner FN, Demirel GY, Borahan MO, Ozbayrak S. 
Evaluation of cytotoxic T-cell activation, chemokine 
receptors, and adhesion molecules in blood and serum 
in patients with oral lichen planus. J Oral Pathol Med 
2012;41(6):484-9.


