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Systemic lupus erythematosus (SLE) is a multi-systemic disorder with various clinical manifestations. Lupus is a multifactorial 

autoimmune disease resulting from complex gene-environment interactions. IL-17 is a pro-inflammatory cytokine secreted by 

Th-17 cells, and IL-17A and IL-17F are two predominant members of this family. The present study assessed the association of 

IL-17F (rs763780) gene polymorphism with SLE. A total of 102 SLE patients and 141 healthy subjects were enrolled in this 

case-control study. Genotyping was done using the PCR-RFLP technique. The results were analyzed using SPSS software. 

Results showed a borderline relationship between the heterozygote genotype (AG) and a reduced risk of SLE (OR: 0.31, 95% 

CI: 0.09-1.0, P=0.05). The A allele was also shown as having a protective effect on SLE susceptibility (OR: 0.68, 95% CI: 0.46-

1.0, P=0.05). No association was observed between the genotypes of the IL-17F gene polymorphism and the risk of SLE 

(P>0.05). In conclusion, it seems that the IL-17A gene may be involved in the pathogenesis of SLE. 
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Introduction __________________________  
Systemic lupus erythematosus (SLE) is considered to be an 

autoimmune disease which results in extensive clinical 

manifestations by affecting various organs [1]. The 

estimated prevalence of SLE is 20–150 per 100,000 

individuals [2, 3], and the ratio of females to males is 9:1, 

particularly affecting women of childbearing age [4]. The 

etiology of SLE is not completely understood. 

Environmental, immunologic, hormonal, and genetic 

factors play a critical role in the development of SLE [5]. 

It is known that the activation of the immune system, such 

as Hyperactive B and T cells, and loss of immune tolerance 

lead to the spectrum of clinical manifestations of SLE [6]. 

Many genes are involved in the pathogenesis of SLE, 

including HLA-DR, IRF5, BANK1, FcγRII, Tap1 and 

Tap2, ITGAM, PIPN22, C2, C4, and CD19 [7]. Important 

hallmarks of SLE are abnormal cytokine levels, 

particularly interleukin 6, BLys (B Lymphocyte 

stimulators), IL-17, IL-18, Interferons and tumor necrosis 

factors (TNFs) [8]. Studies show that the plasma IL-17 

level has a positive correlation with the pathogenesis of 

SLE [9]. The IL-17 family consists of 6 members: IL-17A, 

IL-17B, IL-17C, IL-17D, IL-17E, and IL-17F. From these 

cytokines, IL-17A and IL-17F have been studied more and 

have the highest degree of homology [10]. The IL-17A and 

F genes are located on chromosome 6p12. The binding of 

IL-17F and IL-17A to their receptors leads to the activation 

of NF-ĸB, MAPK, and C/EBP transcription factor 

pathways and, consequently, the expression of pro-

inflammatory cytokine genes [11, 12]. Furthermore, it 

results in the stabilization of some chemokine mRNAs by 

another pathway. An imbalance in these two signaling 

pathways can provide autoimmune disease predisposition 

[13]. Previous studies have reported the importance of 

IL17A rs2275913 and IL17F rs763780 polymorphisms in 

the pathogenesis of some human diseases, such as 

rheumatoid arthritis, psoriasis, and gastric cancer [14-17]. 

The current study is the first to study the relationship of 

IL17A (rs2275913) and IL17F (rs763780) polymorphisms 

with susceptibility to SLE in patients from southern Iran. 

Materials and Methods 
Patients and Controls 

This case-control study was performed on 102 SLE-
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affected patients and 141 healthy individuals. The 

confidence level of population enrolled in this study was 

predicted to be about 95% with respect to (α=5%). The 

patients were selected from among patients referring to the 

rheumatology clinic of Khatam-al-Anbia Hospital, Bandar 

Abbas, Iran. The disease status of patients was confirmed 

by a specialist according to the American College of 

Rheumatology (ACR) Classification Criteria [18]. Age 

(±5) and sex-matched controls were selected from the same 

province. Detailed descriptions of the inclusion and 

exclusion criteria were reported in the study by Nasiri et al. 

[19]. All individuals (patients and controls) signed a 

written informed consent form before taking part in the 

study. This study was approved by the local committee of 

the Islamic Azad University, Arsanjan Branch. 

DNA extraction and Genotyping  

About 5 ml of peripheral blood was taken from each 

participant in a standard EDTA specimen collection 

vacuum tube. DNA was extracted through the salting-out 

method [20]. Restriction fragment length polymorphism-

polymerase chain reaction (RFLP-PCR) was used to 

examine IL-17F (rs763780) and IL-17A (rs225913) 

polymorphisms. Information regarding the primer 

sequences, restriction enzymes, cutting sites, and digestion 

products is given in Table 1 [21]. 

Each PCR condition for rs763780 consisted of 12.5 µl 

Master PCR solution (Yekta Tajhiz, Iran), 1 µl forward 

primer, 1 µl reverse primer‚ 9.5 µl DNase free water, and 

1 µl DNA template. Primers were annealed at 62°C, and 

PCR reaction was repeated for 35 cycles. For rs2275913, 

the PCR reaction consisted of 12.5 µl Master PCR solution, 

1 µL forward primer, 1 µL reverse primer‚ 9.5 µL DNase 

free water, and 1 µL DNA template. Primers were annealed 

at 62 °C, and the PCR reaction was repeated for 35 cycles. 

The rs763780 and rs2275913 amplicons were digested 

by NlaΙΙΙ and XagΙ enzymes (Fermentas‚ Canada) at 37°C 

for 16 hours and then electrophoresed on 3% agarose gel 

to determine each participant’s genotypes (Figs. 1 and 2). 

Statistical analyses 

To determine whether the SNP was on the Hardy-

Weinberg equilibrium, the observed genotype frequency 

distributions were compared with the expected ones using 

the chi-square test. T-test and χ2 test were used to compare 

the continuous and nominal variables among RPL (cases) 

and control women, respectively. The odds ratio (OR) and 

a 95% confidence interval (CI) were calculated in logistic 

regression analysis. A value of P<0.05 was considered 

statistically significant. All statistical analyses were 

performed with SPSS 16.0 software. 

 

 
Fig. 1. rs763780 amplification digestion pattern by NlaΙΙΙ 

Enzyme on 3% agarose gel 

 
Fig. 2. rs2275913 amplification digestion pattern by XagΙ 

Enzyme on 3% agarose gel 

Results ______________________________  
The baseline characteristics of the samples are shown in 

Table 2. The mean age of patients was 32.36±8.56 years 

and of controls was 32.33±9.46 years. The number of 

affected women was significantly higher than affected 

men. The observed values in the patients group regarding 

both rs763780 and rs225913 showed no deviation from 

those expected with the Hardy-Weinberg equilibrium 

(X2:3.8, df:1, P=0.7 and X2:2.5, df:1, P=0.4, respectively).  

The genotype and allele frequencies of IL-17F and IL-

17A gene polymorphisms in SLE patients and controls are 

shown in Tables 3 and 4.  

Regarding the rs763780 polymorphism in IL-17F, the 

frequencies of the AA, AG, and GG genotypes among 

patients were 82.4%, 13.7%, and 3.9%, respectively. The 

comparison of these frequencies with those in the control 

group did not result in a statistical difference (P>0.05). In 

the dominant model for the A allele (AA+AG vs. GG), the 

evaluated frequency in patients (17.6%) compared to 

controls (13.5%) was not statistically different. Neither the 

A nor the G allele were associated with SLE risk.  
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Considering the effect of rs2275913 polymorphism of 

IL-17A gene, the borderline effect for the AG heterozygote 

genotype was seen following the regression analysis (OR: 

0.31, 95% CI: 0.09-1.00, P=0.05). The frequencies of the 

AA genotype in controls and patients did not differ 

statistically. In the dominant model for the A allele 

(AA+AG vs. GG), no significant difference was seen 

between the case and control groups (OR: 0.64, 95% CI: 

0.38- 1.07; P=0.09). The frequency of the A allele was 

higher among patients compared with controls (OR: 0.68; 

95% CI: 0.46- 1.00, P=0.05). On the other hand, the 

frequencies of haplotypes did not differ between controls 

and patients, either (Table 5). 

 

Table 1. The primers, restriction enzymes and the size of RFLP products for detection of single nucleotide polymorphisms IL-17A and F 

Single nucleotide 
polymorphism Primers 

Restriction 
endonuclease 

enzyme 
Fragments 

IL-17F A7488G 
Rs763780 

F:5´-ACCAAGGCTGCTCTGTTTCT-3´ 
R:5´- GGTAAGGAGTGGCATTTCTA-3´ 

NlaΙΙΙ 
AA (63 and 80 bp) 
AG (143, 80 and 63bp) 
GG (143 bp) 

IL-17A G197A 
Rs2275913 

F:5´-AACAAGTAAGAATGAAAAGAGGACATGG-3´ 
R:5´- CCCCCAATGAGGTCATAGAAGAATC-3´ 

XagΙ 
GG (68 and 34 bp) 
GA(102,68 and 34 bp) 
AA (102 bp) 

 

Table 2. The characteristics of the study population 

Characteristics Controls Patients P* 

Total 141 102  

Mean age (yr±SD) 32.33±9.46 32.36±8.56 0.98 

Age range 13-59 13-59  

Sex ratio (M/F) 5.136 4.98  

 
Table 3. Association between IL-17F(rs763780) polymorphism and SLE 

IL-17F 

Genotype 
Control(N%) Patient(N%) P Odd Ratio(OR) 95CI% 

AA 122(86.5) 84(82.4) - - reference 

AG 17(12.1) 14(13.7) 0.64 0.84 0.39-1.78 

GG 2(1.4) 4(3.9) 0.22 0.34 0.06-1.92 

AA+AG 19(13.5) 18(17.6) 0.37 0.72 0.36-1.46 

Allel      

A 261(93) 182(89) - - reference 

G 13(7) 22(11) 0.20 0.66 0.36-1.25 

 

Table 4. Association between IL-17A(rs2275913)  polymorphism and SLE 

IL-17A Genotype Control(N%) Patient(N%) P Odd Ratio(OR) %95CI 

GG 72(51.1) 41(40.2) - 1 reference 

AG 64(45.4) 52(51) 0.05 0.31 0.09-1.00 

AA 5(3.5) 9(8.8) 0.18 0.70 0.41-1.19 

AG+AA 60(48.9) 61(59.8) 0.09 0.64 0.38-1.07 

Allel      

G 208(74) 134(66) - 1 reference 

A 74(26) 70(34) 0.05 0.68 0.46-1.00 

 

Table 5. The frequencies of haplotype of IL-17A (rs2275913) and IL-17F (rs763780) in patients with SLE and healthy control subjects 

P-value 
Frequencies Haplotypes 

Control 
2n=282 

Patients 

2n=204 
rs763780 rs2275913 

0.52 252(89.1%) 171(83.4%) A G 

0.078 7(2.4%) 15(7.4%) A A 
0.33 14(4.9%) 8(3.8%) G G 
0.13 9(3.6%) 10(5%) G A 
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Discussion ____________________________  
Preliminary studies on Th17 cells suggested these cells had 

a role in inflammatory and autoimmune diseases. In recent 

years, studies have confirmed the magnitude of IL-17 made 

by different T-cell subsets such as T helpers, cytotoxic T 

cells, CD3+CD4-CD8-T-cells, and γδ T-cells in SLE 

patients [22, 23]. Moreover, Yang et al. reported a 

relationship between IL17-producing T-cells and clinical 

manifestations of SLE [24]. IL-17 and IL-23s peripheral 

levels are higher in SLE-affected patients [25]. The IL-17-

producing T lymphocyte is also increased in the peripheral 

blood of SLE patients.  

In vitro studies have demonstrated that lymphocytes 

extracted from affected patients have higher IL-17-

producing capabilities than T lymphocytes extracted from 

healthy controls. On the other hand, plasma IL-17 levels 

have been shown to have a positive correlation with SLE 

pathogenesis.  

Dolff et al. showed a correlation between percentages 

of IL-17-expressing T-cells and disease activity. 

Furthermore, these cells cause the high expression of 

costimulatory markers such as CD134 and CD80. 

CD134+T-cells detected in renal biopsies of SLE patients 

with lupus nephritis are evidence for the migration of these 

cells to the kidney, and it is believed that this process is 

involved in inflammation through IL-17 secretion [26].  

Riedel et al. reported that Th17 cells have been shown 

to be more potent than others in the pathogenesis of 

autoimmune disease, which implicates the Th17 master 

cytokine, IL-17A, as the critical mediator. They also 

identified CD4+T cells and γδT cells as the main cellular 

source of IL-17F in the inflamed kidney by using a mouse 

model of acute crescentic GN (nephrotoxic nephritis) [27]. 

In IL-17F (rs763780) gene polymorphism, single-

nucleotide substitution of G to A at position 7488 in exon 

3 is responsible for an amino acid change in a newly-

synthesized protein. This change results in the substitution 

of histidine (CAT) for arginine (CGT) in protein. Since the 

amino acid change happens in the structural and functional 

part of the protein, the natural IL17F activity is altered [28].  

The single nucleotide polymorphism (SNP), rs2275913 

(G197A), which is located in the promoter region of the IL-

17 gene, can be a key regulator of gene transcription. 

Moreover, it has been shown that the A allele has a high 

affinity for nuclear factor of activated T-cells (NFAT) [29, 

30]. NFAT plays a vital role in the development and 

function of the immune system. In a T cell, NFAT protein 

not only controls regulation activity, but is also involved in 

controlling the proliferation and self-tolerance of T 

lymphocytes and T-cell differentiation. In the present 

study, the relationship between IL-17 gene polymorphisms 

and susceptibility to SLE was considered. The association 

between IL-17A (rs2275913) and IL-17F (rs763780) gene 

polymorphisms and SLE were studied.  

According to the current findings, the rs2275913 

variation has a protective effect on SLE susceptibility. It 

was also found that those who have inherited the A allele 

have a significantly lower susceptibility to SLE. Shen et al. 

investigated IL17A polymorphisms and RA susceptibility 

in the Chinese population. They determined that IL17A 

rs4711998 A/G and IL17A rs8193037 G/A polymorphisms 

were not associated with RA and IL17A rs2275913 G/A 

and IL17A rs3819024 A/G variant alleles decreased the 

risk of RA, while IL17A rs3819025 G/A and IL17A 

rs8193036 C/T variant alleles increased the risk of RA in 

the Chinese population. Their findings suggest that IL17A 

polymorphisms may be associated with RA [31].  

Hammad et al. investigated IL-17A and IL-17F gene 

polymorphisms as risk factors for pediatric SLE (pSLE) in 

a group of Egyptian children. They reported that there were 

no significant differences in genotype and allele 

frequencies between pSLE patients and healthy subjects 

(pv>0.05). However, they also reported that the genotype 

combination GGAGAA and the haplotype GGA had 

significant associations with pSLE (p=0.042 and P<0.001, 

respectively). They determined that the AA genotype of 

IL-17F is more frequent in female patients (P=0.002), and 

the AA genotype of IL-17F rs2397084 is more frequently 

accompanied by the positivity of ds-DNA (P=0.007) [32].  

Bogunia-Kubik et al. investigated the relationship 

between IL-17A, IL-17F, and IL-23R gene polymorphisms 

and RA susceptibility, progression, and reaction to 

treatment with TNF-α suppressors. They discovered that 

female patients with the wild-type genotype of IL-17A 

more repeatedly were accessible with stage 4 (P=0.058) 

and were considered by more active disease (the highest 

DAS28 score >5.1). They also reported that IL-17F gene 

polymorphism seemed to be associated with the disease. 

The presence of the IL-17F minor variant (OR 3.97; 

P<0.001) and its homozygosity (OR 29.62; P<0.001) were 

more frequent among patients than healthy subjects [33]. 

In this study, the rs763780 polymorphism in the IL-17F 

gene and SLE susceptibility in a population of southern 

Iran were investigated. No relationship between this 

variation and SLE susceptibility was found. 

In summary, the current results indicate that rs2275913 

of IL-17A might have a protective effect against the 

manifestation of SLE in an Iranian population. On the other 

hand, no association between IL-17F polymorphism, 

rs763780, and the risk of SLE was found. The small size of 

the sample evaluated might be the weak aspect of this 

research, particularly when the study samples were 
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organized into indoor/outdoor or positive/negative family 

history groups. It is recommended that future research 

study the correlation in larger populations and participants 

from diverse geographical areas to verify these findings. 

Other approaches such as High Resolution Melting (HRM) 

may be helpful in identifying polymorphisms. 
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