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Abstract 

This study aims to determine whether -308 G/A polymorphism in tumor necrosis factor-alpha gene (TNF-α), is 

associated with susceptibility to rheumatoid arthritis in Iraqi population of TNF-a. This case-controlled study 

was performed including 42 RA patients (15 males, 27 females; mean age 55,67years; range 30 to 72 years) and 

30 healthy controls (10 males, 20 females; mean age 52,8 years; range 30 to 70 years). We determined the 

frequency of -308 G/A TNF-a gene polymorphism by amplification refractory mutation system-polymerase 

chain reaction restriction fragment length polymorphism (ARMS-PCR). Also, we determined the association of 

TNF-α -308 G/A polymorphism with rheumatoid arthritis in Iraqi patients. There wassignificant difference 

between genotype frequency of -308 G/A polymorphism and rheumatoid arthritis. In RA patients, the genotype 

frequency of -308 G/Apolymorphism was GG (11.90%), GA (45.24%), and AA (42.86%). In the control group, 

the genotype frequency of -308 G/A polymorphism was GG (3.33%),GA (83.33%), and AA (13.33%). 

Statistical analysis showed significant association in the genotype frequency of this AA polymorphism in RA 

patients (p<0.009*), and GG genotype bot no significant (p=0.390). There was significant difference in 

genotype frequency of this GA polymorphism in control (p<0.001*). Our findings demonstrate that the TNF-α-

308 G/A gene polymorphism may represent a significant risk factor for rheumatoid arthritis in Iraqi population 

and there is association between the TNF-α-308 G/A polymorphism and rheumatoid arthritis patients. 
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1. Introduction 

Rheumatoid arthritis (RA) is a autoimmune disease characterized by chronic inflammation of the joints tissue 

[1]. which may lead to structural damage of the bone and cartilage, that is associated with extra-articular, 

articular and systemic effects; including kidney, spleen, lungs, eyes and heart [2]. It is estimated that the disease 

affects 0.5 to 2% of the world’s population [3].This disorder is three times more frequent in females than males. 

The Prevalence of disease increases with age and is highest in females older than 65 years [4]. 

The tumor necrosis factor alpha (TNF-α) have roles in the pathobiology of rheumatoid arthritis. It is a major 

pro-inflammatory and anti-inflammatory cytokines; exert their influence, depending on the time, cellular 

location and extent of release. TNF-α is a axial cytokine in rheumatoid arthritis, lead to enhancement of 

apoptosis and regulation of cell proliferation [5]. TNF-a is produced mostly by activating macrophages although 

it can be produced by T CD4+ cells and natural killer cells [6]. 

The TNF gene is located on chromosome 6 (chromosome 6p21.3) within the major histocompatibility complex 

(MHC).The expression high of TNF-α responsible for ROS (reactive oxygen species) released in Rheumatoid 

arthritis, this lead to damage of patient tissues, in addition to inflammation [7].There are different genetic 

variations in TNF-α gene such as ARMS (Amplification refractory mutation system) and SNPs (single 

nucleotide polymorphisms), these variations affect on TNF-α gene expression. Polymorphism TNF-α gene in 

codon -308 G (guanine) has been reported in different autoimmune diseases as Rheumatoid arthritis. The 

genetic variation in codon -308 results in presence of two allelic features (G and A) in which G is defines as the 

common variant, and the presence of A(adenine) defines as less common.A allele displays increase TNF-α-308   

gene transcription expression to produce  6-7 folds as compared to G allele [8]. 

The study aim is evaluating association of TNF-α -308 G/A polymorphism with rheumatoid arthritis in Iraqi 

patients. 

2. Materials and Methods 

Rheumatoid arthritis Patients and controlstotal of 72 (42 Patients and 30 control) subjects visiting Abu-Graeeb 

hospitals and Al-Shaheed Saif Saad healthy center, Baghdad, Iraq were recruited (during 2016–2017) for this 

study. The diagnosis of RA consisted of 42 unrelated Iraqi rheumatoid arthritis patients [male = 15, female = 27, 

age range 30 to 72 years (mean age 55,67 ± 1,65 years)]. The control group consisted of 30 matched, unrelated 

healthy blood donors [male = 10, female = 20, age range 30 to 70 years (mean age 52,8 ± 2,10 years)] from the 

same Iraqi population. 

Genomic DNA extraction 

Genomic DNA was extracted from 200 µl of whole blood using the ReliaPrepᵀᴹBlood gDNAMiniprep System 

kit (promega). Concertation and purity ware detected using nanodrope. 

Cytokine genotyping 
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The TNF-α geneA and G alleles at positions -308 were genotype using the amplification refractory mutation 

system (ARMS-PCR) reaction. The PCR Primers sequences were used in present study are shown in table 

(1).The PCR conditions for ARMS Technique were in table (2).(Depending on [9] and [10] sources). 

Electrophoresis was dose by using 2 % agarose gel concentration for 1 hour, 75 Vol, stained with ethidium 

bromide. 

Table 1: The primers sequenceof TNFα (-308G/A) genotype 

 

Gene Locus 

 

Sequence of Generic primer (antisense)  Sequence of Sense primers  

TNFα (G-308A) 5′-TCT CGG TTT CTT CTC CAT CG-3′ 
G allele: 5′-ATA GGT TTT GAG GGG CAT GG-3′ 

A allele: 5′-AAT AGG TTT TGA GGG GCA TGA-3′ 

 

Table 2: The ARMS-PCR Technique using for TNFα (-308G/A) genotype. 

 

Subjects 

 

 

Cycles 

 

 

Heat 

 

 

S Time 

Pre-denaturation 1 94 5 min 

Denaturation 10 94 15 sec 

Annealing  65 50 sec 

Extension  72 40 sec 

Denaturation 25 94 20sec 

Annealing  59 50 sec 

Extension  72 50 sec 

Final extension 1 72 7 min 

 

3. Statistical analysis 

The differences in allele/genotype (TNF-α -308G/A) frequencies and significant between patients and controls 

were analyzed bythe Fisher’s exact test,Pvalues less than 0.05, were considered significant. The strength of the 

association of disease with respect to a particular allele/genotypeis expressed by odd ratio (OR), and Confidence 
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Intervals (CI) interpreted as relative risk (RR) following the Woolf’s method as out lined by Schallreuter and his 

colleagues [11]. It was calculated only for those alleles/genotypes which were increased or decreased in 

rheumatoid arthritis patients as compared to control group. The RR was calculated for all the subjects using the 

formula given below: 

RR = (a) × (d)/(b) × (c). 

a = number of patients with expression of allele orgenotype. 

b = number of patients without expression of alleleor genotype. 

c = number of controls with expression of allele orgenotype. 

d = number of controls without expression of allele or genotype. 

Etiologic Fraction (EF): 

The EF indicates the hypothetical genetic component ofthe disease. The values .0.0–0.99 is of significance. EF 

was calculated for positive association only where 

RR.1 using the following formula [12]. 

EF = (RR-1)f/RR, where f = a/a+c 

Preventive Fraction (PF): 

The PF indicates the hypothetical protective effectof one specific allele/genotype for the disease. PFwas 

calculated for negative association only whereRR, 1 using the following formula [12]. 

PF = (1-RR)f/RR (1-f) + f, where f = a/a+c 

Values,1.0 indicate the protective effect of the allele/genotype against the manifestation of disease. 

4. Results and discussion 

The results of present study show significant variation between alleles and genotype in patients and control. 

The genotype frequencies of TNFα -308G/A polymorphism in rheumatoid arthritis patients and control 

individuals ware presented in Table 1. The homozygous AAgenotype was more frequent and significantly in 

rheumatoid arthritis patient's 42.86% and odds ratio (OR) 4.88,p=0.009*, Compared to control 13.33%. The 

frequency of GG genotype was less in patients and control (11.90% and 3.33% sequentially), while 

heterozygous GA genotype was found in 45.24% of the rheumatoid arthritis patient's against 82.33% of controls 

(OR= O.17. P= 0.001*). The homozygous GG genotype and heterozygous GA genotype for TNFα -308 
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frequency in Iraqi data were similar to those reported in Saudi Rheumatoid [13], Egyptian [14], Tunisian [15] 

and Turkish [16] populations. In addition to the genotype frequency all for GG, GA and AA data were similar to 

Iraq populations [17]. Table 2 shows the alleles frequencies of TNFα -308G/A polymorphism in rheumatoid 

arthritis patients and control individuals.The frequency of alleles A and G was none significantly in patients and 

control p= 0.228 (OR= 1.55 and 0.64 sequentially), in addition the frequency A allele was higher in rheumatoid 

arthritis patient's as compared to the control. The alleles-308G/A polymorphism has been related to increased 

transcriptional activity of the TNF gene [18]. The search for a function for the -308G/A polymorphism the 

expression of TNF has produced controversial results [19]. However, the association of the TNF-α allele with 

susceptibility to play a central role in the development of a more severe form of rheumatoid arthritis [20].The 

prominent role played by tumor necrosis factor alpha  in inflammation and its relevance to both infectious and 

autoimmune diseases, has led to great interest in both the regulation of the TNF alpha gene, and the possibility 

that variants of the gene or deregulation of its production may be associated with rheumatoid arthritis [21]. have 

also recently reported an association of the -308G/A TNF polymorphism with the severity of the disease [22]. 

The firststudy of the _308 G/A Single nucleotide polymorphisms in relation to rheumatoid arthritis found no 

association between the frequency of the Single nucleotide polymorphisms and the incidence of rheumatoid 

arthritis [23]. Two subsequent Spanish studies alsofound no association between either _308G/A Single 

nucleotide polymorphisms and susceptibility to rheumatoid arthritis [24]. A large study of Japanese rheumatoid 

arthritis patients (n¼ for 545 patients) showed that while _308A allele was increased in rheumatoid arthritis 

patients [25]. had reported an increase in the _308A allele in RApatients, two recent studies from Taiwan30 and 

Sweden [26]. Reported an increased incidence of the _308G allele in rheumatoid arthritis patients, when 

compared to controls. In addition to studies of the incidence of rheumatoid arthritis, some researchers have 

examined the possible role of the allele and genotype variants in disease severity [27]. The study showed a 

association between the TNF-α gene in Loci -308 G/A polymorphism and rheumatoid arthritis. Show allele A 

and AA genotype associated links with rheumatoid arthritis. AA genotype frequency more than four times in 

TNF-α gene for Iraqi patients (table 3). This genotype is Etiologic Fraction in rheumatoid arthritis for Iraqi 

patients, While GG genotype Preventive Fraction in disease.  

Table 3: Genotype frequencies of TNF-α -308 G/A polymorphism in rheumatoid arthritis patients and controls 

 

CI 95% 

 

 

OR 

 

 

P-value 

(Two-tailed) 

 

Control(n=30) 

N(%) 

 

Rheumatoid 

arthritis(n=42) 

N(%) 

 

Genotype 

 

0.45 to 34.20 3.92 0.390 3.33 11.90 GG 

0.05 to 0.51 0.17 *0.001  83.33 45.24 GA 

1.47 to 16.16 4.88 *0.009  13.33 42.86 AA 
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Table 4: allelic frequencies of TNF-α -308 G/A polymorphism inrheumatoid arthritis patients and controls 

 

CI 95% 

 

 

OR 

 

P-value 

(Two-tailed) 

 

Control(n=30) 

N(%) 

 

Rheumatoid 

arthritis(n=42) 

N(%) 

 

Genotype 

 

0.79 to 3.04 1.55 0.228  55.00 65.48 A 

0.33 to 1.26 0.64 0.228 45.00 34.52 G 

 

 

Figure 1: Electrophoresis for TNF-α -308 G/A genotype in same in rheumatoid arthritis patients, lane M DNA 

marker (100 to 1500 bp), lane 1,5,9,10,11 AA genotype, lane 2,3,4,7,12 GA  genotype, lane 6,8 GG genotype. 

References 

[1] Chris J, Danielle J, David W, Rick M. TGF-β in tolerance, development and regulation of immunity. 

Cell Immunol 2016; 299: 14-22. 

[2] Tamer A, Ghada S, Wafaa G, Abeer M. Clinical significance of serum TNF-α- and -308 G/A promoter 

polymorphism in rheumatoid arthritis. The Egyptian Rheumatologist 2015; 37: 49-54. 

[3] Gambhir D, Lawrence A, Aggarwal A, Misra R, Mandal SK, Naik S. Association of tumor necrosis 

factor alpha and IL-10 promoter polymorphismswith rheumatoid arthritis in North Indian population. 

Rheumatol Int. 2010;30(9):1211–7. 

[4] van der Woude D, Houwing-Duistermaat JJ, ToesRE, Huizinga TW, Thomson W, Worthington J, et al. 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2017) Volume 36, No  5, pp 302-309 

308 
 

Quantitative heritability of anti-citrullinatedprotein antibody-positive and anti-citrullinated 

proteinantibody-negative rheumatoid arthritis. Arthritis Rheum 2009;60:916-23. 

[5] Chen R, Fang M, Cai Q, Duan S, Lu K, Cheng N, et al. Tumor necrosisfactor alpha –308 polymorphism 

is associated with rheumatoid arthritis inHan population of Eastern China. Rheumatol Int. 

2007;28:121–6. 

[6] Sfikakis PP. The first decade of biologic TNF antagonists in clinical practice: lessons learned, 

unresolved issues and future directions. CurrDirAutoimmun 2010;11:180-210. 

[7] Maha A, Fahad A, Misbahul R, Abdulrahman A. NF-α, TNF-β and IL-10 gene polymorphism and 

association with oral lichen planus risk in Saudi patients. J Appl Oral Sci 2015; 23: 295-301. 

[8] Maha A, Fahad A, Misbahul R, Abdulrahman A. NF-α, TNF-β and IL-10 gene polymorphism and 

association with oral lichen planus risk in Saudi patients. J Appl Oral Sci 2015; 23: 295-301. 

[9] Govan, V. A; Hoffman, D.M; and Williamson, A.L. The allelic distribution of -308 Tumor necrosis 

factor women with cervical cancer and control women. BMC Cancer.2006; 6:24: 1-6. 

[10]  Hasan, A. H. Study Genotype of TNF-α in Breast Cancer Tissue in Iraqi Women. International Journal 

of PharmTech Research. 2016 (9);5: 387-391. 

[11] Schallreuter KU, Levenig C, Kuhnl P, Loliger C, Hohl-Tehari M, Berger J. Histocompatability 

antigens in vitiligo: Hamburg study on 102 patients from Northern Germany. Dermatology. 

1993;187:186–92. 

[12] Savejgaard A, Platz P, Ryder LP. HLA and disease 1982-A survey.Immunol Rev. 1982;70:193–218. 

[13] Hannan Al-Rayes1, Ramiz Al-Swailem1, Maysson Albelawi1, Misbahul Arfin2, Abdulrahman Al-

Asmari2and Mohammad Tariq. 2011. TNF-α and TNF-β Gene Polymorphism in Saudi 

RheumatoidArthritis Patients. Clinical Medicine Insights: Arthritis and Musculoskeletal Disorders .4: 

55–63. 

[14] Abdel MalaK, C.,  O.G. Shaker, E. Ashour, and L. Magdy. Genetic variations of the TNF-α -308 G>A 

promoter, and TGF-β1 T869C polymorphisms in Egyptian patients with rheumatoid arthritis.Int J 

ClinExpPathol 2016;9(10):9786-9797. 

[15] E. FakhfakhKarray, I. Bendhifallah, K. BenAbdelghani, K. Hamzaoui and L. Zakraoui.Tumor necrosis 

factor gene polymorphisms andsusceptibility to rheumatoid arthritis in regionalTunisian population. 

Journal of Infectious Diseases and Immunity.2011. Vol.3(2), pp. 30-35. 

[16] Isik, S., Sılan, F. S, Kılıc, M. Hız, Z.Ogretmen, and O. Ozdemir.2016. 308G/A and 238G/A 

polymorphisms in the TNF-agene may not contribute to the risk of arthritisamong Turkish psoriatic 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2017) Volume 36, No  5, pp 302-309 

309 
 

patients. The Egyptian Rheumatologist (2016) 38, 313–317. 

[17] Terehi, M., N. M. Jawad, A.A.Zaidan, I. H. Mohcen, H.K. Zaidan, and A.H. Al-Saadi. Association of 

TNF-a genotype with Rheumatoid Arthritis patients in Iraq. J. RJPBCS. 2017(1): 1747-1751. 

[18] Wilson AG, Symons JA, McDowell TL, McDevitt HO, Duff GW. Effects of a polymorphism in the 

human tumournecrosis factor alpha promoter on transcriptional activation. Proc Natl AcadSci USA 

1997;94:3195–9. 

[19] Kaijzel EL, Bayley JP, van Krugten MV et al. Allelespecific quantification of tumor necrosis factor a 

(TNF) transcription and the role of promoter polymorphisms in rheumatoid arthritis patients and 

healthy individuals. Genes Immun 2001;2:135–44. 

[20] Fabris M, Di Poi E, D’Elia A, Damante G, Sinigaglia L, Ferraccioli G. Tumor necrosis factor-alpha 

gene polymorphismin severe and mild–moderate rheumatoid arthritis. J Rheumatol 2002;29:29–33. 

[21] Bayley, J., T.Ottenhoff  and C. Verweij. Is there a future for TNF promoter polymorphisms.Genes and 

Immunity. 2004; 5: 315–329. 

[22] J. Cuenca, M. Cuchacovich, C. Pe´rez1, L. Ferreira1, A. Aguirre1, I. Schiattino, L. Soto, A. Cruzat, F. 

Salazar-Onfray and J. C. Aguillo´n. The 2308 polymorphism in the tumour necrosis factor (TNF) gene 

promoter region and ex vivo lipopolysaccharide-induced TNF expression and cytotoxic activity in 

Chilean patients with rheumatoid arthritis. Rheumatology 2003;42:308–313. 

[23] Tamer, A., A. Ghada, G. Wafaa and M. Abeer. Clinical significance of serum TNF a AND -308 G/A 

Promoter polymorphism in rheumatoid arthritis.The Egyptian Rheumatologist.2015; (37):2.49-54. 

[24]  Martinez A, Fernandez-Arquero M, Pascual-Salcedo D et al. Primary association of tumor necrosis 

factor-region geneticmarkers with susceptibility to rheumatoid arthritis. Arthritis Rheum 2000; 43: 

1366–1370. 

[25] Shibue T, Tsuchiya N, Komata T et al. Tumor necrosis factor alpha 50-flanking region, tumor necrosis 

factor receptor II, and HLA-DRB1 polymorphisms in Japanese patients with rheumatoid arthritis. 

Arthritis Rheum 2000; 43: 753–757. 

[26] Cvetkovic JT, Wallberg-Jonsson S, Stegmayr B. Susceptibility for and clinical manifestations of 

rheumatoid arthritis areassociated with polymorphisms of the TNF-alpha, IL-1beta,  and IL-1Ra genes. 

J Rheumatol 2002; 29: 212–219. 

[27] Youssef, M., A. Abdelsalam and S. El-bassiony. Association of tumour necrosis factor –alpha 308G/A 

promoter polymorphism with susceptibility and disease profile of rheumatoid arthritis. International 

Journal of Immunogenetics. 2015; 38:427-433. 


