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ABSTRACT 

 

There are controversial reports regarding the role of peptidylarginine deiminase type 4 
(PADI4) gene polymorphisms and risk of Rheumatoid arthritis (RA). The aim of the present 

study was to investigate the impact of PADI4 rs1748033 polymorphism and susceptibility to 

RA in a sample of the Iranian population.  

This case-control study was done on 150 patients with RA and 150 healthy subjects. 

PADI4 rs1748033 genotyping was done using amplification refractory mutation system-

polymerase chain reaction (ARMS-PCR) assay.  

The PADI4 rs1748033 variant increased the risk of RA in codominant (OR=1.67, 

95%CI=1.03-2.71, p=0.048, CT vs CC; OR=2.73, 95%CI=1.25-5.97, p=0.013, TT vs CC) 

and dominant (OR=1.84, 95%CI=1.15-2.92, p=0.014, CT+TT vs CC) tested inheritance 

models. In addition, the PADI4 rs1748033 T allele increased the risk of RA (OR=1.63, 

95%CI=1.16-2.29, p=0.006) in comparison with C allele.  

In conclusion, our finding indicated that PADI4 rs1748033 gene polymorphism increased 

the risk of RA in a sample of the Iranian population. 
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INTRODUCTION 

 

Rheumatoid arthritis (RA) is a complex autoimmune 

disease of unknown etiology which affects 

approximately 0.5-1% of the human population 
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worldwide.
1, 2

 Both genetic and environmental factors 

are involved in the expression and complications of the 

disease.
3, 4

 Genetic factors believed to be responsible 

for ~ 60% of the risk of developing RA.
2
 

The PADI4 gene is located on the short (p) arm of 

chromosome 1 at position 36.13 (1p36.13). The gene 

encodes the enzyme catalyses arginine within peptide 

into citrulline by posttranslational deamination.
5
 The 

serum titer of antibodies against citrullinated peptides, 

ACPA, is a prognostic serologic marker for joint 

destruction in RA patients.
6, 7

 

PADI enzymes convert the arginine within peptide 

into citrulline by posttranslational deimination. The 

PADI4 gene is located on the short (p) arm of 

chromosome 1 at position 36.13 (1p36.13). 

Autoantibodies directed aginst citrullinated proteins 

(anti-cyclic citrullinated peptide) are highly specific for 

RA and suggesting the involvement of PADIs in the 

pathogenesis of RA.
8
 

PADI4 is considered as one of the strong candidate 

RA-susceptibility genes. Association studies between 

PADI4 polymorphisms and RA in various populations 

have produced conflicting results.
5, 9-13

 Therefor, the 

present study aimed to evaluate the impact of PADI4 

rs1748033 variant on the susceptibility to RA in a 

sample of Iranian population.  

 

MATERIALS AND METHODS 

 

Patients 

We investigated the possible association between 

PADI4 rs1748033 polymorphism and RA susceptibility 

in 150 patients fulfilling the American College  

of Rheumatology (ACR) criteria for RA.
14

 All the 

subjects were patients of the Rheumatology Clinic at 

Zahedan University of Medical Sciences.
15, 16

 The 

control group consisted of 150 age and sex matched 

healthy individuals unrelated to RA patients and had no 

known autoimmune diseases and from the same 

geographical origin as the patients wit RA (Zahedan, 

Iran). The ethics committee of Zahedan University of 

Medical Sciences approved the project and informed 

consent was obtained from all participants. Blood 

samples from patients and healthy control were 

collected in Na-EDTA tubes. Genomic DNA was 

extracted from peripheral blood samples by salting out 

method.
17

 

The PADI4 genomic sequences (NT_004610.2) 

were obtained from the National Center for 

Biotechnology Information (NCBI) (http://www. 

ncbi.nlm.nih.gov). We searched the polymorphism and 

the primers for amplification refractory mutation 

system polymerase chain reaction (ARMS-PCR) was 

designed.  

The primer sequences were as follow: generic 

primers, 5`- GAGGGATGTCTTGAACCTGTGT-3`; T 

allele, 5`-GGGTGATGTCTGCGCACTA-3`; C allele, 

5`-GGGTGATGTCTGCGCACTG-3`. The toll-like 

receptor 2 (TLR2F: 5`- GATGCATTTGTTTCTTACA 

GTGAGCG-3`, TLR2R: 5`- TCTCATCAAAAAGAC 

GGAAATGGG-3`) was used as internal control. In 

each 0.20ml reaction, 1µl of genomic DNA 

(~100ng/ml), 1µl of each primer (10μM), 10µl of 2X 

Prime Taq Premix (Genet Bio, Korea) and 5 µl ddH2O 

were added. 

Amplification was done with an initial denaturation 

step at 95°C for 5min, followed by 30 cycles of 30 s at 

95°C, 25s at 58°C and 30s at 72°C with a final step at 

72°C for 10 min. PCR products were verified on a 

2.5% agarose gel contained 0.5 μg/ml ethidium 

bromide and photographs was taken in Figure 1. The 

product sizes were 190-bp for either the alleles, and 

259-bp for the internal control. To verify genotyping 

quality, all polymorphisms in random samples were 

regenotyped.  

 

 
 

Figure 1. Photograph of the PCR products of PADI4 

rs1748033 C/T polymorphism by amplification refractory 

mutation system polymerase chain reaction (ARMS-PCR) 

method. M: DNA Marker; Lane 1: CT; Lane 2: TT; Lane 

3: CC. 
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Figure 2. Sequencing results of PADI4 rs1748033 C/T (G/A) genomic DNA. homozygous rs1748033 AA (TT), heterozygous 

rs1748033 AG (TC) and homozygous rs1748033 GG (CC) variants are shown.  

 

To confirm the genotyping results, 3 samples for 

each genotype were sequenced. The forward and 

reverse primers for sequencing were 5`-

GCAGAGGCTTCACATCGAAC-3` and 5`-

AACACGGAATACGTGGGACA-3`, respectively. 

Amplification was done with an initial denaturation 

step at 95°C for 5 min, followed by 30 cycles at 95°C 

for 30 s, 63°C for 30 s, and 72°C for 30 s with a final 

extension at 72°C for 5 min.  The results determined by 

ARMS-PCR were concordant with those determined by 

sequencing (Figure 2). 

 

Statistical Analysis 

Statistical analysis was done using statistical 

software package SPSS 20 software. The associations 

between genotype of PADI4 gene and RA  

were assessed by computing the odds ratio (OR)  

and 95% confidence intervals (95% CI) from  

logistic regression analyses. We estimated the Hardy 

Weinberg equilibrium (HWE) separately for cases and 

controls. 

RESULTS 

 

In this study, we recruited 150 RA patients (139 

female and 11 male; mean age 44.9 ± 13.5 years) and 

150 control individuals (134 female and 16 male; mean 

age: 46.1 ± 12.6 years).  There was no significant 

difference between the groups concerning sex and age 

(p=0.815, p=0.465, respectively). The genotype and 

allele frequencies of IPAD4 rs1748033 polymorphism 

in RA patients and in controls are shown in table 1. 

Significant differences were found in genotype 

frequencies between the groups regarding PADI4 

rs1748033 polymorphism (χ2=8.17, p=0.017). 

The PADI4 rs1748033 variant increased the risk of 

RA in codominant (OR=1.67, 95%CI=1.03-2.71, 

p=0.048, CT vs CC; OR=2.73, 95%CI=1.25-5.97, 

p=0.013, TT vs CC) and dominant (OR=1.84, 

95%CI=1.15-2.92, p=0.014, CT+TT vs CC) tested 

inheritance models.  
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Table 1. Comparison of genotype frequency of PADI4 rs1748033 polymorphism in RA and controls. 

  rs1748033 C/T RA 

n (%) 

Control 

n (%) 

OR (95%CI) p-value 

Codominant     

CC 52 (34.7) 74 (49.3) 1.00 - 

CT 75 (50.0) 64 (42.7) 1.67 (1.03-2.71) 0.048 

TT 23 (15.3) 12 (8.0) 2.73 (1.25-5.97) 0.013 

Dominant     

CC 52 (34.7) 74 (49.3) 1.00 - 

CT+TT 98 (65.3) 76 (50.7) 1.84 (1.15-2.92) 0.014 

Recessive     

CC+CT 127 (84.7) 138 (92.0) 1.00 - 

TT 23 (15.3) 12 (8.0) 2.01 (0.99-4.36) 0.071 

Alleles     

C 179 (59.7) 212 (70.6) 1.00 - 

T 121 (40.3) 88 (29.4) 1.63 (1.16-2.29) 0.006 

 

 

The PADI4 rs1748033 T allele increased the risk of 

RA (OR=1.63, 95%CI=1.16-2.29, p=0.006) in 

comparison with C allele.  

The genotype of PADI4 rs1748033 polymorphism in 

controls and cases were in HWE (χ2=0.127, P=0.720 

and χ2=0.226, P=0.634, respectively). 

 

DISCUSSION 

 

The findings of this study showed an association 

between PADI4 rs1748033 polymorphism and RA in 

our population. The PADI4 rs1748033 variant 

increased the risk of RA in codominant (CT vs CC; TT 

vs CC) and dominant (CT+TT vs CC) tested 

inheritance models. Also, the rs1748033 T allele 

increased the risk of RA in our population.  

Suzuki et al 
5 

first reported that polymorphisms of 

PADI4 including rs1748033 increased the risk of RA in 

a Japanese population. PADI4 rs1748033 

polymorphism was found to be associated with RA in 

Korean 
10

 and Japanese population.
5, 9, 18

 While this 

variant was not associated with RA in UK Caucasian 

population 
19

, German 
20

 and Spanish population 
21

. 

Pantani et al 
11

 have found that the rs1748033 CT+CC 

decreased the risk of RA in comparison with TT 

genotype in Indian population. They reported the 

rs1748033 C allele of PADI4 increased the risk of RA 

in Indian population. They did not find any association 

between rs11203366, rs11203367 and rs874881 

variants of PADI4 and RA. The sample size in their 

study was too small (95 RA patients and 56 healthy 

blood donors).  

Chen et al 
12

 have found no significant association 

between PADI4 polymorphisms (rs2240340, 

rs11203366, rs11203367 and rs874881) and RA in 

Chinese Han population. While Du et al 
22

 reported that 

PADI4 rs2240340 and rs1748033 polymorphisms were 

significantly associated with RA susceptibility in 

Chinese Han RA patients. PADI4 rs1748033 

polymorphism has been shown to be associated with 

greater risk of RA in men than in women and in ever-

smokers than in never-smokers.
23

  

A meta-analysis performed by Burr et al 
24

 showed 

that PADI4 rs2240340 polymorphism was not a 

significant risk factor for RA in people of European 

ancestry, in contrast to Asian populations. A meta-

analysis performed by Okada et al 
13

 showed that 

PADI4 rs766449 variant is a risk factor for RA even in 

Caucasian populations although its impact on disease 

susceptibility is lower than in Asian populations. 

Recently, it has been shown that the PADI4 rs2240340 

A allele increased the risk of RA in Japanese 

population.
25

  

Several investigations using Caucasian samples 

showed no association between RA susceptibility and 

PADI4 polymorphisms, though the association was 

repeatedly established in Asian populations. 
10, 18, 19, 21, 

24, 26
 The controversial findings in various studies might 

be due to the heterogeneity of populations and 

complicating environmental factors.  
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Du et al 
22

 have found that PADI4 rs2240340 and 

rs1748033 variants conferred great risk for developing 

anti-CCP-positive RA. In addition, they reported a 

trend association between PADI4 rs2240340 

polymorphism and radiographic severity. Suzuki et al 
25

 

stated that rs2240340 variant is independent genetic 

risk for radiographic progression in Japanese 

rheumatoid arthritis patients. Anti-CCP antibody levels 

have been reported to be associated with high disease 

activity scoring at 28 joints (DAS28) values in RA 

patients.
11

 The PADI4 RA risk haplotype have been 

found to be associated with increased anti-CCP levels 

in RA patients with disease of short duration.
6
 

The limitation of the present study is that we have 

no data regarding Anti-CCP antibodies, RF antibody, 

DAS28, HLA-DRB1 shared epitope and smoking 

history. Thus, we could not determine the association 

between PADI4 variant and these factors. Nevertheless, 

we believe that the results of this study provide an 

important input into the debate concerning the clinical 

relevance of studied variant. 

Taken together, we found a significant association 

between PADI4 rs1748033 varaint and susceptibility to 

RA. Further association studies with large sample size 

and different ethnicities are needed to confirm our 

findings. 
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