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Summary:

Programmed cell death-1 (PDCD1) gene is a negative regulator of T-cell to maintain peripheral
tolerance and is a key molecule in the development of autoimmune diseases. Although gene
polymorphism in PDCD1 was reported to be associated with rheumatoid arthritis (RA), replication
studies later on showed conflicting results. This study aimed to determine whether SNP PD1.1 in PDCD1
gene is associated with susceptibility for RA. Methods: Clinical diagnosis of the RA patients was
confirmed by the Rheumatology Center of Al Sadder Medical Teaching Hospital in Al-Najaf Al-Ashraf
city. Genomic DNA was extracted from the whole blood samples using commercial kit (FavorPrep™
Blood Genomic DNA Extraction Mini Kit). Programmed cell death-1 (PD1.1 G/A SNP) genotyping was
done using polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) method to
60 RA patients and 70 non-autoimmune control group. The genotype and allele frequencies of these SNP
were analyzed by statistical tests. Results: There were no significant differences in alleles and genotypes
of PD1.1 SNP in PDCD-1 gene between RA cases and control group. Conclusions: PD-1.1
polymorphism in the PDCD1 gene was not associated neither with susceptibility for RA nor with clinical
course in rheumatoid arthritis patients (at least in an Iraqi population particularly in AL-Najaf city).

Key words: programmed cell death 1 gene, rheumatoid arthritis, PD-1.1 single-nucleotide polymorphism,
RFLP.
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Introduction

Rheumatoid arthritis is an inflammatory systemic disease that affecting about 1-2% of
populations depending on the geographical distribution in the world [1]. It characterized by non-
organ-specific self-reactive antibodies production and chronic synovitis leading to the destruction of
the cartilage and bone. So, RA is consider a huge socioeconomic and psychological problem
subsequent in disability, loss in quality of existence, and early mortality [2]. More than double
mortality rates higher in RA patients than normal individuals [3]. And since RA is a chronic T cell
mediated autoimmune disease [2,4]. Therefore, the genes involved in the regulation of T
lymphocyte response may be one determinants of susceptibility for RA [5].

Programmed cell death-1 (PDCD-1) is a negative regulator for T- lymphocyte to maintain
peripheral tolerance, belong to the CD28 family and is inducibly expressed on activated T- and B-
lymphocytes, when PDCDL1 interaction by its ligands (PDL-1 and PDL-2) leads to inhibit T-cell
proliferation and cytokine production of formerly stimulated lymphocytes [6,7].

Elevated levels of autoantibodies (ACPA and RF) in serum are linked to chronic disease, joint
destruction, and functional disability [8]. Recently, the study of anti-ccp autoantibodies lightening
autoimmune pathways in RA pathogenesis. In the clinical field, they have proven to be biomarkers
for the diagnosis and assessment of prognosis of RA [9]. The aim of this research to determine
whether SNP PD1.1 in PDCD1 gene is associated with susceptibility of rheumatoid arthritis.

Study protocol
-Subjects and methods

Out of sixty patients with RA (51 females and 9 males) with an age average 44.6x 12.5 that
fulfilled the 2010 American College of Rheumatology / European League Against Rheumatism
classification criteria for RA [10]. All of the subjects were patients of the rheumatology center in Al
Sadder Medical Teaching Hospital at Al-Najaf Al-Ashraf city and 70 apparently healthy individuals
with no history of rheumatic disease or any autoimmune disease have been enrolled in this study,
RA patients and control group were age and sex matched. Blood sample were collected in EDTA
tubes from patients and control group. DNA was extracted from the blood using commercial kit
(FavorPrep™  Blood Genomic DNA Extraction Mini Kit) and the PDCD-1 (PD-1.1 SNP)
polymorphism were determined in RA patients and control group by applying polymerase chain
reaction-restriction fragment length polymorphism (PCR-RFLP) method.

Table (1): Genotyping method and primers

SNP | Amplic | Method RCR primers sequence Restriction | Restriction | Company /
on enzyme site Country

PD-1.1 | 552bp | PCR- 5-TCTAGCCTCGCTTCGGTTA-3'
RFLP Mspl GIA Biolab/ UK

R | 3-CTCAACCCCACTCCCATTCT-
5!

SNP single nucleotide polymorphism; PCR-RFLP: polymerase chain reaction-restriction fragment
length polymorphism; F forward; R reverse.

-Genotyping

One SNP, namely PD-1.1 from PDCD-1 investigated in this study were defined by restriction
fragment length polymorphism (RFLP) technique using their corresponding restriction enzyme
(Fermentase) [11]. Primers were designed based on the sequence of the human PDCD1 gene, as
shown in Table 1. PCR was set up for amplification of fragments involving desired polymorphism.
PCR products were then digested with specific restriction enzyme for this SNP, Table 1. PCR was
achieved by following conditions: initiation step at 94°C for 5 min, followed by 30 cycles of
denaturation at 94°C for 30 sec, annealing at 60°C for 30 sec, and an extension at 72°C for 1 min
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and then a final extension step at 72°C for 5 minute. PCR master mix (AccuPower PCR PreMix Kit,
Bioneer / Korea) contained 5ul of genomic DNA as template, 10 pmoles (1.5ul) of each primer and
12ul of PCR water. Then components of PCR master mix transferred to PCR tube that contain all
other components required to PCR reaction depending on standard AccuPower PCR PreMix Kit
such as (ANTPs, Taqg DNA polymerase, Tris-HCI pH: 9.0, KCI, MgCI2, loading dye, and stabilizer).
The PCR product sizes were 552 bp which weas digested with Mspl, restriction enzyme
(Fermentase). This restriction enzyme digestion was performed at 37°C overnight.

The genotypes of individuals were identified by length of digested fragments subsequent to
2.5% agarose gel electrophoresis stained by ethidium bromide. The size of specifically digested
fragments were achieved as follows: 227 bp for G allele and 282 bp for A allele as showed in figure
1. Anti-cyclic citrullinated peptide (ACCP) antibodies was measured using Aeskulisa Kit
(Germany), and rheumatoid factor (RF) antibodies was detected using Rheumatoid factor latex
agglutination (Spinreact / S.A.). The chi square test was used for categorical variables. P value <
0.05 were considered statistically significant.

1500bp
1000bp

500bp

100bp

Figure (1): Agarose gel electrophoresis image that show the RFLP-PCR product analysis of PD1.1
gene by using Mspl restriction enzyme from some blood RT patient samples. Where M: marker
(1500-100bp), lane (1, 3-9) as (GG) homozygote at 227bp, lane (2) as (AA) homozygote at 282bp

and lane (10) as (G/A) heterozygote at 227bp and 282bp.

Results:
-Genotype frequency

The genotype distributions according to Agarose gel electrophoresis images was compared
between study groups as summarized in Table (2), the genotype frequencies of PD1.1 SNP was not
significantly difference between the RA patients and control group.

-Allele frequencies

The allelic frequencies of PD-1.1 were compared between study groups which as brief in Table
(2). In this study, the allele frequencies of PD1.1 SNP was not significantly difference between the
RA patients and controls group (P > 0.5).
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Table (2): Distribution of PD1.1 polymorphism in RA patients and control group.

Genotype Allele | RA cases Control

(2N) N=60 N=70 P OR (95% ClI)
No. % No. %

GG 38 63.3 42 60 1

AA 12 20 14 20 0.9 0.9 (0.4-2.3)

GA 10 16.7 |14 20 0.6 0.4 (0.2-1.2)
A 42 30 34 28.3 0.8 0.9 (0.5-1.6)
G 98 70 86 71.7

RA rheumatoid arthritis; OR odds ratio; 95% CI1=95% confidence interval; P-values for each allele
and genotype frequencies are calculated by chi-square test.

To assess the possible association of PD-1.1 allele frequencies with clinical course of RA, this
study also classify RA patients depending on the presence of the ACPA and RF. There are no
association were observed between PD-1.1 polymorphism and RA Table 3.

Table (3): Association analysis in RA patients and control group with regard to PD1.1 genotype and
allele frequency.

PD1.1 Genotypes Allele G versus allele A

SNP Total MAF

GG GA | AA OR (95% CI) P
Patients 38 10 12 60 0.283 0.922(0.539-1.578) 0.768

RF+ 32 6 10 48 0.270 0.867 (0.487-1.544) 0.627

RF- 6 4 2 12 0.333 1.167 (0.464-2.935) 0.743
ACPA+ 32 8 11 51 0.294 0.972 (0.556-1.700) 0.921
ACPA- 6 2 1 9 0.222 0.667 (0.207-2.145) 0.494
Controls 42 14 14 70 0.3

SNP single-nucleotide polymorphism; MAF minor allele frequency was A allele; OR odds ratio;
ClI: confidence interval; RF rheumatoid factor; ACPA Anti- citrullinated peptide antibody.

Discussion

This present study is the first to investigate the role of programmed cell death 1 (PDCD-1)
polymorphism in genetic susceptibility for RA in an Iragi population. One SNP of PDCD1, namely
PD1.1, was investigated in this study.

In spite of its association with RA disease in Iranian , Chinese and Caucasian populations, the
findings of this current study suggest that this SNP is not associated with the susceptibility for RA
in the Iragi population. Association analysis in regard to PD1.1 allele frequencies also could not
determine the association of PD1.1 SNP with RA compared to the previous studies [5,11,12]. While
this current study was supported by other researchers who not found any significant association
between allele/genotype distributions of PD-1.1 and susceptibility for RA [13,15].

Investigation of the genetic determinants for common diseases that previously determined
association is not necessary significant [13]. There are more than one cause for this failure to
confirm an association: First, different genetic background and/or it is likely that this SNP included
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in susceptibility for RA affects with insignificant degree on susceptibility in our population, which
might underpowered the study [14]. Second, some of the major difficulties in the analyzed of genes
involved in susceptibility to RA linked with differences in ethnicities as well as attributable to the
heterogeneity of the disease [16].

Third, It is well known that the HLA locus which has been estimated with 37 % of the
heritability, has a significant effect on RA susceptibility, so the disease-associated genes that
located out the HLA locus may have a small effect with limited relative risk on disease [17,18]. The
most significant genetic risk factors for RA are changes in HLA genes, specifically the HLA-DRB1
and modifications in other genes appeared to have a smaller effect on a person's overall risk of
developing the condition [19].

Regarding to the genotypes distribution of PD-1.1 in PDCD1 gene, this current study found
that PD-1.1GG were 63.3% vs. 60% in RA patients and control group respectively (OR= 1),
PD1.1AA were the similar percentage for RA patients and control group 20% (P= 0.9, OR= 0.9,
95% CI 0.4-2.3) and, PD1.1G/A were 16.7% vs. 20% in RA patients and controls group
respectively (P= 0.6, OR= 0.4 for 95% CI 0.2-1.2). These findings show that there is no significant
differences between genotypes distribution of PD1.1 and susceptibility for RA.

This current study result is compatible with lwamoto et al. , Tahoori et al. and Siwiec et al.
which show genotypes distribution of PD1.1 was not associated with susceptibility for RA
[12,13,15]. On the other hand, Liu et al, reported that homozygote genotype of rs36084323
(PD1.1GG) was associated with high risk for development of RA (P= 0.049, OR = 1.70, 95% CI
1.11-2.61), while Kong et al, observed that homozygote of the SNP PD-1.1AA genotype are
associated with a decreased risk for RA development in Hong Kong Chinese RA patients (P=
0.034, OR=0.38, 95% CI 0.15-0.99) [5,11].

However, this current study revealed that frequency of the PD1.1G allele was (71.7%) and is
considered a major allele in Iragi population, this observation is agreement with Tahoori et al,
which observed that the PD-1.1G allele is a common allele in Iranian population, while the PD1.1A
allele is a common in Chinese and Mexican-Indian populations [5,11,12,20]. Whereas, our results
found that frequency of the PD1.1A allele was 30% vs. 28.3% in patients and controls respectively
(P=0.8, OR=0.9, Cl=0.5-1.6) and is considered minor allele.

Indeed, this current study result demonstrated that the allele frequencies of SNP PD1.1 was not
associated with susceptibility for RA. This result was incompatible with Tahoori et al. who reported
that the frequency of PD-1.1A allele located in the promoter region of the PDCD1 gene at position
-538 is a risk allele in Iranians patients (2.9% vs. 0.7%, OR= 3.735, 95% Cl= 0.956-14.588,
P=0.046) and Liu et al which reported that PD1.1A (rs36084323) allele is associated with risk of
RA [5,12].

However, the studies by Lin et al. (PD-1.5T), Kong, et al. (PD-1.1 AA), Tahoori et al. (PD-
1.1A) and Liu et al.(PD-1.1GG & PD-1.1A) in Asian populations, identified the association
between PDCD1 and RA. While this study (PD-1.1) which supported by study carried by Iwamoto
et al. (PD-1.1 & PD-1.5) did not prove relationship between PDCD1 gene and RA disease. This
inconsistency among different populations even among the same population it might be possible
due to population-specific differences in Asians.

A chinese study carried by Hua et al reported that PD-1.1 was associated with risk of sporadic
breast cancer [20].

A PDCD-1 gene SNP (PD-1.3A) in intron 4 within European inhabitants is associated with the
developing RA in Sweden population (P= 0.053, OR= 1.18), but not in Poles population [14,15].
While PD-1.3 within Asian inhabitants was either non-polymorphic among patients with RA and
control group in both Chinese and Japanese or not associated with RA development in Iranian
population [5,11-13]. It may be possible that the polymorphism studied in the Chinese and Japanese
population have no direct impact on susceptibility because the etiological mutation present in the
Swedish is not present in their population.

No association for SNP PD-1.5 in exon 5 of PDCD1 gene with RA was found among Hong
Kong Chinese, Han Chinese and Japanese, the opposite is proven by Lin, et al. in Taiwan Chinese
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who found that PD1.5T allele associated with RA susceptibility, but not SLE [5,11,13,22].
Additionally, Tahoori et al. and Liu et al. tested genotypes and alleles distribution of SNP PD-1.9
in exon 5 but they did not prove their relationship with rheumatoid arthritis [5,12]. While Siwiec et
al observed that the homozygous genotype of PD-1.5CC and PD-1.9CC SNPs are associated with
RA susceptibility in Poles population [15].

This discrepancy among different populations even among the same population due to
heterogeneity of the disease as well as to different ethnicities [16].

It should be pointed out that a recent study found a highly significant levels of sSPD-1 in plasma
and SF among RA patients compared with healthy control. Remarkably, An Egyptian study
demonstrated that the plasma and synovial fluid levels of soluble PD-1 significantly correlated with
ACPA titers in RA patients hinting at the possibility of its involvement in the pathogenesis RA [23].

In conclusion, we could not confirm associations of PD-1.1 polymorphism in PDCD-1 with
RA patients at least in the Iragi population. However, further studies are required to test the
possibility that other polymorphisms within the PDCD-1 gene may be involved in the susceptibility
for RA.
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