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Abstract
Aims: The association between PD-1 gene variations and susceptibility to auto immune diseases has been recurrently reported. In this study, we aimed to investigate the association between two single nucleotide polymorphisms in  PD-1 gene, +7146 G to A [PD-1.3, rs11568821, in intron 4] and +7785 C to T [PD-1.5, rs2227981, in exon 5], with genetic predisposition to oral lichen planus. 
[bookmark: _GoBack]Methods: seventy three patients with confirmed oral lichen planus[Age mean 39±13] and 171 age / sex matched healthy volunteers[Age mean 43±14]with no history of autoimmune diseases or malignancy were enrolled in this case control study. DNA was extracted using salting out method andGenotypingwas determined using PCR-RFLP and NESTED-PCR RFLP assays. Data were analyzed by SPSS and Aarlequin software packages. 
Results:
The frequensis of GG, GA and AA genotypes at position +7146 [PD1.3] G/A in PD1 gene were 59 [80.8%],10 [13.7%] and 4 [5.5%] in patients and 132[77%],34[20%] and 5[3%] in controls respectively. Distribution of the genotypes and alleles at this locus observed not to be significantly different between patients and controls [P =0.35 and 0.98 respectively]The percentage of CC, CT and TT genotypes at position +7785 [PD1.5] C/T in PD1 gene were 32[43.8%], 35[47.9%] and 6[8.2%] in patients and 99[58%], 66[39%] and 6[3%]in controls respectively. Genotypes and allele frequensis, howevwr, did not show any significant differences between patients and controls [p=0.0.7 and p=0.06 respectively].
Conclusion: Current data do not indicate the association of PD-1.3 [+7146] G/Aand PD-1.5 [+7785] C/T genetic markers with susceptibility of our study population to oral lichen planus.  
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Introduction:
Oral lichen planus (OLP) is a chronic inflammatory mucocutaneosdiseasewithunknownetiology.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 has various forms include white striae, white papules, white plaques, erythema, erosions, or bullae. The most common site of the involvement is buccalmucosa[1,2,3].
 Female 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[4].
Skin lesions  in lichen planus 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.[5]

Programmed  cell death protien 1, also known as  PD1 and CD279  is a protien that encoded by PDCD1 gene in humans.Regulatory T cells and the PD-1: PD-ligand [PD-L] pathway are both critical to terminating immune responses.The PD-1 gene is a CD28 /CTLA-4familymember that is a memberof the immunoglobulin gene superfamily. Elimination of either can result in the breakdown of tolerance and the development of autoimmunity[6,7,8]
PD-1 is expressed in the thymus primarily on CD4-CD8- [double negative] T-cells late in the transition fromdouble negative to double positive cells. PD-L1 is expressed at high levels by activated CD4+T cells.As the main ligand for PD-1, PD-L1 induces a coinhibitory signal in activated T-cells and promotes T-cell
apoptosis, anergy and functional exhaustion[9]
Up regulation of these genes may lead to some immune diffeciency and cancers.
Tumor-associated immune suppression can lead to defectiveT-cell-mediated antitumor immunity. Based on the finding that PD-L1 is up-regulated on Hodjkin lymphoma cells, and PD-1 is markedly elevated in the tumor-infiltrating or peripheral T cells of HL patients, blockade of the PD-1 signaling pathway inhibits SHP-2 phosphorylation and restores the IFN-γ-producing function of HL-infiltrating T-cells[10]
Li Shi et al.  reported that the upregulation of PD-1 and PD-L1 is a common
phenomenon in leukemia and lymphomas that leads to double T-cell immunodeficiency, low proliferation andactivation effects, and higher immune suppression in patients.[11].Accordingly, we investigated, in the present study, the PD1 gene SNPs at positions +7146 G/A [PD-1.3, dbSNPrs # cluster id: rs11568821, in intron 4] and +7785 C/T [PD-1.5 or +872, dbSNPrs # cluster id: rs2227981, in exon 5]to determine the association between PD1 gene polymorphism and genetic susceptibility to oral lichen planus in Iranian population.
Methods
73ethylenediaminetetraacetic acid [EDTA]-blood samples from known cases of OLP patient, including  14males and 59Females aged between 27-62 years old [ mean  age39±13]and 171 sex- and age-matched healthy subjects, including 37 males and 134females aged between 19 and 65[mean  age 43±14] were enrolled in this case-control study. 
 In the case group ,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. 
Control group  consisted  of  sex- and age-matched healthy blood donors with no family history of canceror auto-immune diseaseswho were selected  from   blood transfusion center attendant. 
. 
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[n=22]and erosive atrophic lesions[n=51]. Both patient group and healthy controls were living in south of Iran. The study was approved by the Ethics Committee of Shiraz University of Medical Sciences.

DNA extraction and genotyping
DNA was extracted from peripheral blood the white blood cells by salting out method[12].. After DNA extraction two different methods were used to determine genotypes in both patients and control groups. For PD-1.3 position of PDCD1 gene ,Polymerase Chain Reaction Restriction- Fragment Length Polymorphism (PCR-RFLP) methodwas performed to genotypes PD-1.3 using PST I [Fermentas, Lithuania] restriction enzyme and a sequence of primers designed by our group . For PD-1.5 position of PDCD1 gene ,Nested Polymerase Chain Reaction Restriction- Fragment Length Polymorphism [Nested PCR-RFLP] was done to genotypes PD-1.5 using PVU II [Fermentas, Lithuania] restriction enzyme[13]
The primers(Takapouzist, Iran), annealing temperatures and restriction enzyme used for genotyping each SNP are summarized in Table1.
Statistical analysis 
Statistical analyses were performed using SPSS software [version19; SPSS Inc, Chicago, IL, USA] . 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 [PD-1.3 ]+7146 G/A position in both patient and control group mentioned in Table2
 GG genotypes occurred in 79 patient [80.8%] ,GA genotype in ten [13/7%] and AA in four  patients with OLP.  In control group a frequency of 132 [77%]  in GG genotype  ,34 [20%]  in GA  and 5[3%] were detected respectively.  As we seen  in the table GG genotype were more prevalent in both group  ,but the genotypes did not show any significant difference in the distribution at this locus between patients and the controls[P = 0.35].
About polymorphism of PD-1.5 ,32 patients[43.8%]had CC genotype ,35 patients [47.9%]had CT genotype and 6 patients[8.2%] had TT genotype. In control group 99persons [58%]had CC genotypes,66 one [39%] had CT genotypes and 6 of them[3%] had  TT genotypes. 
The most prevalentgenotypes in OLP group  was CT heterozygot and in the controls was  CC hemozygot. No relevant  statistical differences  were seen regarding mononeucleotid PD1 +7146 C/T polymorphism  in both groups.[P=0.07].The most common founded allele in both group was C wild  un mutated  allele.[p=0.06]
The mean age [± standard deviation] of OLP patients and participants in the control group were39[±13] and43[±14], respectively. The most common OLP site was the buccalmucosa[39], followed by the tongue and buccal mucosa [16],tongue[11] and gingiva [7].

Discussion:
 Oral lichen planus is a T-cell mediated chronic inflammatory disease and  many  factors such as interaction between inflammatory cells, chemokines, cytokines, mast cell degranulation, and matrix metalloproteinase activation has a significant role in  the  disease development . [14]
In recent years, many studies focused on the role of genes which encodes immune regulatory proteins such as CTLA4 ,PD1 ligand ,P52 and other factors   that influenced autoimmune and malignancy.[3,15,16]
CTLA-4 and PD-1 are receptors that negatively regulate T-cell activation. PD-1 is expressed on activated T lymphocytes but also on B cells, suggesting involvement in a broader spectrum of immune regulation than CTLA-4.Ligation of both CTLA-4 and PD-1 blocked CD3/CD28-mediated upregulationbyusing separate mechanisms[17 ,18]
Autoimmunity  and PD-1 deficiency linkage was initiallyrevealed by the studies on PD-1-deficient mice on theC57BL/6 background, which exhibit hyperactivation of theimmune system such as splenomegaly and in vitro augmentedproliferation of B cells[19].

Astrong  relationship between negative prognosis and PD-L expression on tumor cells has been estabilished on human cancer  . Thompson [20]andco workers  evaluated the expression of PD-L1 on clinical specimens of renal cell carcinoma and found that patients with high tumor and/or lymphocyte PD-L1 levels are 4.5 times more likely to die from their cancer than patients exhibiting low levels of PD-L1 expression.
Zamani and coworkers in Iran evaluated PD1 gene ligand polymorphism in infertile  patients and healthy controls.  He studied 145 Iranian subjects  include 61 patients with antisperm antibody-related infertility and 84 healthy controls.he founded that frequencies of the G/A genotype were not significantly  different in both group  . However there was a significant difference in G/G and A/A genotype frequencies between  cases and controls  [P = 0.042, P = 0.00001, respectively]. Allele frequencies of PD1  also significantly differs  in patients compared to healthy controls[P = 0.0012][21].
Topalian et al studied 296 patients with different body cancers[ advanced melanoma, non-small-cell lung cancer, castration-resistant prostate cancer, renal-cell or colorectal cancer]in order to evaluate the  anti PD1antibody effect on the development of such malignancies . The safety and anti tumor activity of BMS-936558, a specific PD-1 activity  blockers were assesed  .All patients received 
anti-PD-1 antibody at a dose of 0.1 to 10.0 mg per kilogram every 2 weeks. After each 8-week treatment cycle  patients response was assessed. Complete or partial responses were seen in 236 patients complain of renal-cell cancer, melanoma, or non-small-cell lung cancer.
 They concluded that in approximately 20-25% of patients with non-small-cell lung cancer, melanoma, or renal-cell cancer anti-PD-1 antibody induced objective responses. There was no important adverse  effects to prevent its use[22]
There is a dearth of research  represent  the association between oral lesions and PD1 ligand and  or other genes polymorphism.
Zandberg et al  described the role of the PD-L1:PD-1 pathway in head and neck squamous cell carcinoma and paticullary considered how this pathway can be operated with therapeuticintention[23].
Shin et al studied 65 patients with oral submucousfibrosisandreported a relationship between   the disease and CTLA-4 G allele polymorphism [24]
In current research we  studied  PD1 Ligand polymorhism  and we did not find a relationship between oral lichen planus  and this gene .

Ghapanchi and co workers  examined the genomic DNA of 35 patients with OLP and compare it to 105 healthy controls . They freported that there was no significant relation between both groups in   Polymorphisms of CTLA-4 genes in position +49 A/G in Shiraz, Iran.[3]

Another research in Iran also focused on the correlation between polymorphism of tumor protein p53 codon 72 and OLP. In this research also a significant relation ship was  not founded.[15]Our findings was in accordance with both of these researches ,we also did not find a relevant correlation between PD-1.3 and PD-1. 5  polymorhism and OLP lesion.


Farzin   et al collected 34 serum samples of OLP patients and compare it to the healthy controls .They  founded that serum level of matrix metaloproteinase 3 in OLP  group was significantly higher than controls and  variations in clinical types of lichen planusare associated with significant differences in MMP-3 serum level.[25]
Conclusion 
Current research showed that the polymorphism of PD-1.3 and PD-1.5 genes 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.
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Table 1.specific primers and reaction conditions for PD1.3 and PD1.5 positions
	Locus
	Primer
	Primer sequence
	Annealing
temperature
	Restriction
Enzyme
	length of digested fragments

	PD-1.3 [+7146 G/A
	forward primer
	5-GCCTGGAGGACTCACATTCT-3

	58 °C
	PST I
	G: 381bp

	
	
	
	
	
	A: 277bp, 104bp

	
	reverse primer
	5-GTCCCCCTCTGAAATGTCC-3
	
	
	

	PD-1.5 [+7785 or +872 C/T]
	Outer reaction forward primer
	5′-AGACGGAGTATGCCACCATTGTC-3′
	58°C
	PVUII
	C: 89 bp

	
	
	
	
	
	T: 48 bp, 41 bp

	
	Outer reaction reverse primer
	5′-AAATGCGCTGACCCGGGCTCAT-3′
	
	
	

	
	Inner reaction forward primer
	5′-TAGCGGAATGGGCACCTCATC-3′
	51°C
	
	

	
	Inner reaction reverse primer
	5′-AGTGTCCATGCTCAGGCCTCA-3′
	
	
	




Table2. Genotypes and allele frequencies of PDCD-1 gene in positions of PD1.3 and PD1.5 in patients with oral lichen planus in comparison to controls
	
	SNP
	Oral lichen planus patients N=73
	Controls
N=171
	pv

	+7146 G / A [PD-1.3]
	
GG
	59[80.8%]
	132[77%]
	0.35

	
	
GA
	10[13.7%]
	34[20%]
	

	
	
AA
	4[5.5%]
	5[3%]
	

	
	Missing

	-
	-
	

	
	
G
	128[87%]
	298[87%]
	0.98

	
	A
	18[13%]
	44[23%]
	

	+7785 C / T [PD-1.5]
	
CC
	32[43.8%]
	99[58%]
	0.07

	
	CT
	35[47.9%]
	66[39%]
	

	
	TT

	6[8.2%]
	6[3%]
	

	
	Missing

	-
	-
	

	
	
C
	99[68%]
	254[76.5%]
	0.06

	
	T
	47[32%]
	78[23.5%]
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