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Abstract: 

      Recent study has demonstrated to detect the co-morbidity of UTI with RA  by detecting the 

SNP of rs2910164G>Cgene and the most common genotype and allele  frequency.  This case-

control study was performed on 145 patients with RA (70) and with UTI(75) and 80 healthy 

individuals. Tetra amplification refractory mutation system-polymerase chain reaction was 

used to genotype the rs2910164G<C gene polymorphisms by allele specific type. In RA 

patients the Genotypes (GC, CC) of rs2910164G>C gene polymorphism displayed a significant 

association (P≤0.05) in comparison with the control group and allele C rs2910164G>Cgene 

had a high ratio in RA ( 54.9  %) in comparison with the control group(45.1%). These results 

demonstrated that The rs2910164 G>C      polymorphism was a risk factor for predisposition 

to RA. Furthermore, the rs2910164 G>C      C allele was identified as a risk factor for 

susceptibility to RA (OR, 0.66; 95% CI, 0.417-1.057; P=0.084). In UTI patients genotypes of 

this gene (GG, GC, CC) rs2910164G>Cgene polymorphism displayed a non-significant 

association (P≤0.05) in comparison with the control group. allele G had a high ratio in UTI 

(77.33%) rs2910164 G>C gene     was non-significant  risk factor for predisposition of UTI 

patients to  cause RA by recurrent infection .Furthermore, the rs2910164 G>C      C allele was 

identified as non-risk factor for susceptibility to RA in UTI (OR, 1.595; 95% CI, 0.961-2.649; 

P=0.070) . 
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Introduction: 

     Rheumatoid arthritis (RA) is a systemic autoimmune disease characterized by inflammatory 

arthritis and extra-articular involvement. It is a chronic inflammatory disorder of unknown 

etiology that primarily involves synovial joints (Bartolomé-Casado et al.,2021  ). 

Rheumatoid arthritis is a multifactorial disorder caused by a combination of environmental and 

genetic factors (Zhang et al.,2023 ). Family history; genetic and serological risk factors are 

more prevalent among first-degree relatives, hormonal factors, environmental antigens, 

nutritional factors, and exposure to infectious pathogens on mucosal surfaces such as urinary 

tract , all  of these contribute to the development of Rheumatoid Arthritis (Cope, 2019).  

          Infectious agent play an important role in initiation of RA via a variety of mechanisms 

such as toll-like receptor, molecular mimicry or by direct invasion of synovial membrane(   

Kwon& Ju,2021 ). The clinical link between infection and RA has been established in several 
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investigations. Infection is frequently discovered early in the RA course and can occur before 

clinical arthritis, implying that infection plays a role in the onset and exacerbation of the disease 

(Li et al., 2013).  

    A urinary tract infection (UTI) is defined as an infection of the lower or the upper 

genitourinary tract that is diagnosed based on the presence of a pathogen in the urinary tract 

and the symptoms that accompany it (Al-Hamdani & Al-Hashimy,2020). Accumulating 

evidence points to P. mirabilis as an etiologic agent for rheumatoid arthritis in humans, which 

developed after UTI caused by this bacteria, broadening its pathogenic spectrum and value to 

public health (Rashid and Ebringer, 2007).Sera from rheumatoid patients exhibit higher levels 

of Proteus mirabilis IgM antibodies than those from other individuals (Abdul et al.,2023). 

 

     Genetic risk factors are considered to contribute at least two-thirds of the risk of RA 

(Yarwood et al., 2015). Evidence from familial studies suggests that RA is caused by a 

combination of genetic and environmental factors. Large-scale genome-wide association 

studies (GWAS) have identified more than one hundred susceptibility loci for RA (Li et 

al.,2014 ; Mo et al.,2020). It has been reported that two single nucleotide polymorphisms 

(SNPs) rs2910164 in miRNA-146a and rs3746444 in miRNA-499 might be associated with 

susceptibility to RA (Li et al.,2014). 

      MicroRNAs (miRNAs) are short, non-coding epigenetic regulators that repress target gene 

expression mostly via binding to three′-untranslated region (3-UTR) of mRNA in a Dicer-

dependent manner. Dysregulation of certain miRNAs can contribute to microglial hyper-

activation, persistent neuroinflammation, and abnormal macrophage polarization in the brain. 

These abnormal conditions can support the pathogenesis of neurological disorders (Guo et 

al.,2019). 

    In rheumatoid arthritis (RA) many immune cells activate and induce a gene expression 

program to facilitate its replication and progression to disease. MicroRNAs (miRNAs) are key 

regulators of gene expression and could be involved during the infection. To address the genetic 

influence of miRNAs in RA and UTI, this study evaluated SNP of rs2910164 G.C(Chandan et 

al.2020). 

      The current study aims to detect the prevalence of) rs2910164 G<C SNP in RA patients  in 

relation with UTI .In addition to the detect the most genotype of this SNP in RA &UTI patients 

and their associated with pathogenic bacteria isolates.  

Materials and Methods 

   Patients: 

        This  case control study was conducted  to assess the polymorphisms of rs2910164 G/C  

gene  in  RA(70)  and UTI(75) patients .Their age ranging between 25 to ≥ 60 that were 

attending the Rheumatology  and UTI out patient’s clinics ,respectively    in Al-Sadder Medical 

City in Najaf/Iraq, during the period between November , 2022 to March, 2023. All RA patients 

diagnosed according to 2010 American college of Rheumatology/ European league Against 

Rheumatism (ACR/EULAR)  . UTI patients diagnosed by physicians according to clinical 

symptoms and urine criteria(Welle ,2010).   Eighty (80) age and gender matched healthy 

subjects taken as   control. Patients with other inflammatory autoimmune disease were 

excluded from this study.  

Samples Collection:  

      Five ml of the blood was obtained from all cases and controls . Two ml of the whole blood 

samples was transferred to EDTA tube For PCR (DNA extraction). The others  3 ml of the 

blood were used to obtain the serum after clotted  for about 1 hr at room temperature. And 

centrifuged at 3000 rpm for 15 min, 0.5 ml of serum was separated plain tube for (Anti-CCP 

and RF Tests). 
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Genomic DNA extraction: 

      Genomic DNA was extracted from peripheral blood of all samples by a commercial 

nucleic acid extraction kit (BIONEER/ Korea) according to the manufacturer’s instructions. 

    

 Detection of SNP(single neucleutid polymorphism ) of rs2910164  gene: 

  Tetra amplification refractory mutation system-polymerase chain reaction method (T-ARMS-

PCR) is a simple and rapid method with an important level of accuracy for the detection of 

genotyping of the rs2910164 G/C polymorphisms. Genotyping of rs2910164 was performed 

using two outer primers (FO and RO) and two inner allele-specific primers (FI and RI) for each 

SNP(Table I).  

       PCR was performed using commercially available PCR premix (AccuPower PCR PreMix; 

Bioneer, Daejeon, South Korea) according to the manufacturer's instructions. The PCR cycling 

conditions were as in table (2). 

   The PCR products were verified as 1.5% agarose  gels containing 0.5 µg/ml DS red stain and 

observed under UV light. The product sizes for rs2910164 were 170 bp for the C allele and 250 

bp for the G allele, while the product size for the two outer primers (control band) was 360 bp 

(table. 1). 

 

Table (1): The primers used for detection SNPs in rs2910164 G>C. 

Gene type 

 

Primer sequence (5'-3') 

 

Product 

size(bp) 

Reference 

 

rs2910164 G>C FO 
GGCCTGGTCTCCTCCAG

ATGTTTAT 360 

 
 

 

 

Primer design 

by (NCBI) 

rs2910164 G>C RO 
ATACCTTCAGAGCCTGA

GACTCTGCC 

rs2910164 G>C FI (C allele) 
ATGGGTTGTGTCAGTGT

CAGACGTC 
170 

rs2910164 G>C RI (G allele) 
GATATCCCAGCTGAAGA

ACTGAATTTGAC 
250 

 

Tble (2): PCR thermos cycling conditions of rs2910164 G>C gene 

 

Gene 

 

 

Initial 

Denaturation 

 

Cycles 

 

Final 

elongation 

 

Denaturation 

 

Annealing 

 

Elongation 

 
 

 

rs2910164G>C 

(FO) 

 

 

 

95°C 

/5 min. 

35cycles 

 

72˚C/5 

min. 

 

95˚C/30 sec. 

 

 

60°C/30 

sec. 

 

 

72°C/40 

sec. 

 

rs2910164G>C 

(RO) 

 

95°C 

/1min. 

 

95°C/30 

sec. 

 

60°C/30 

sec. 

 

72°C/40 

sec. 

 

 

Seventy-

two°C/5 min 
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rs2910164 G>C 

(FI ) 

(C allele) 

 

95°C/1 min. 

 

95°C/30 

sec. 

 

60°C/30 

sec. 

 

72°C/40 

sec. 

 

 

Seventy-

two°C/5 min 

rs2910164 G>C 

(RI) 

(G allele) 

 

95°C/1 min. 

 

95°C/30 

sec. 

 

60°C/30 

sec. 

 

72°C/40 

sec. 

 

 

Seventy-

two°C/5 min 

 

                                                                                    

Statistical analysis. 

        Statistical analysis was calculated using SPSS 20 software. The genotype and allele 

distributions were determined in each group, and the odds ratios (OR) with 95% confidence 

intervals (95% CI) have been calculated. Also, a p-value>0.05 was considered statistically 

significant at a confidence interval (CI) of 95% . 

 

Results and Discussion 

     The analysis of the association between rs2910164G>Cgene SNPs and the its present in 

RA and UTI patients was done by using Allele-Specific PCR methods.  

  Figure (1) show the presence of rs2910164G>C gene In patients and control groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     L       1.     2.   3.    4.     5.      6.     7     8.    9.      10.     11.     12     13    

Rs2910164 G>C gene  in RA& UTI patients(A) 

L          1          2         3        4        5       6      7       8      9       10       11       12      13      14     15      16 

Rs2910164 G>C gene  in control(B) 

A 
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Figure (1  )   Agarose gel electrophoresis (1.5%, 1x TBE) showing PCR product of 

rs2910164 G>C gene (360bp)  by using RO&FO as primers .(A) Lane 1-8 represented the 

gene product in RA patients, while the lane 9-13 showed the gene product in UTI 

patients.(B) represented the presence of rs2910164 G>C gene (360bp) in control . Agarose 

gel at 80% volts for one hour, Lane L: 100-1500 bp ladder 

 

- Molecular Assessment of rs2910164G>Cgene Polymorphism that Associated with RA 

 

        In RA patients the genotype and allele frequency of rs2910164G>C gene polymorphism 

are shown in table (2  ) and figure (2). Genotypes of this gene (GC, CC) rs2910164G>C gene 

polymorphism displayed a significant association (P≤0.05) in comparison with the control 

group. While the Genotypes of rs2910164G>C gene (GG) showed no significant association 

between RA and the control group. In addition to that, allele C rs2910164G>Cgene had a high 

ratio in RA (54.9  %) in comparison with the control group(45.1%). In contrast, allele G 

rs2910164G>C gene had a high ratio in the control group ( 55.3   %) in comparison with the 

RA group  (44.7%) as in table (2 ). 

    The frequency distribution of   rs2910164 G>C      genotypes in RA patients and normal 

control group are demonstrated that The hsa-mir- rs2910164 G>C      polymorphism was a risk 

factor for predisposition to RA .Furthermore, the rs2910164 G>C      C allele was identified as 

a risk factor for susceptibility to RA (OR, 0.66; 95% CI, 0.417-1.057; P=0.084) 

 

 

Tble (4-5): Distribution of the genotypes (GG, GC, CC) and alleles (G, C) of the rs2910164 

G>C gene in Rheumatoid arthritis patients. 

C.I 95% OR P. value 
Control( No.= 

80) 

RA (No. 

=70) 

Genotype/ 

allele 

Genotype 

0.4172-1.0572 0.6641 0.0844(NS) 42 34 GG 

0.1616-0.8322 0.3667 0.0164(S) 25 10 GC 

1.4147-6.5561 3.0455 0.0044(S) 13 26 CC 

Allele 

0.417-1.057 

 

0.66 

 

0.084(NS) 

 

109 88 G 

51 62 C 

B 
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Figure (2)   Agarose gel electrophoresis (1.5%, 1x TBE) showing PCR product of 

rs2910164 G>C for alleles C(170bp)  by using RO&FI as primers(A &B) and G(270bp) 

by using FO&FI by an allele-specific PCR assay in RA patients. (B)Lane 1 represented 

the genotype GC, while the lane 2,3,4,5,6, showed the genotype CC. Agarose gel at 80% 

volts for one hour, Lane L: 100-1500 bp ladder 

 

- Molecular Assessment of rs2910164G>Cgene Polymorphism in UTI patients 

       In UTI patients the genotype and allele frequency of rs2910164G>Cgene polymorphism 

are shown in table (3  ) and figure (2). All genotypes of this gene (GG, GC, CC) 

6              5             4             3                2             1               6            5          4           3                   2              1               L 

(A) rs2910164 G>C 

gene(360bp) 

A 

           6.                       5.                     4                       3.                     2.                     1.                        L.                    

          CC.                 CC.                CC.                  CC.                CC                GC                     

Allele G of rs 1016G>C(270bp) 

Allele Cof rs 910164G>C(170bp) 

500bp 

400bp 

300bp 

200bp 

100bp 

B 
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rs2910164G>Cgene polymorphism displayed a non-significant association (P≤0.05) in 

comparison with the control group. In addition to that, allele G rs2910164G>Cgene had a high 

ratio in UTI (77.33%) in comparison with the control group (68.12). In contrast, allele C 

rs2910164G>Cgene had a high ratio in the control group ( 31.87%) in comparison with the 

UTI group(22.67%) as in table (3 ). 

   The frequency distribution of   rs2910164 G>C      genotypes in UTI patients and normal 

control group are demonstrated that  polymorphism  of rs2910164 G>C  gene     was non-

significant  risk factor for predisposition to RA .Furthermore, the rs2910164 G>C      C allele 

was identified as non-risk factor for susceptibility to RA in UTI (OR, 1.595; 95% CI, 0.961-

2.649; P=0.070) as in table (3). 

 

Table(3): Distribution of genotypes (GG, GC, CC) and alleles (G, C) of the rs2910164 

G>C gene in UTI patients . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
OR P. value 

Control( 

No.= 80) 

UTI (No. 

=75) 

Genotype/ 

allele 

Genotype 

0.613 to 1.791 1.048 0.863(NS) 42 46 GG 

0.525 to 2.038 1,035 0.920(NS) 25 24 GC 

0.124 to 1.088 0,3681 0.070(NS) 13 5 CC 

Allele 

0.961 to 2.649 

 

1.595 

 

0.070 

 

109 (68.12%) 116(77.33%) G 

51(31.87%) 34 (22.67%) C 

11    10.   9.        8.      7.     6.      5.      4.      3.      2.     1.     L.       

   CC.   CC. CC.      GC.   GG.  GC.   GC.  GC.    GC . GC.   GC.          
Allele Cof rs 2910164G>C(170bp) 

Allele G of rs 2910164G>C(270bp) 

500bp 

400bp  

300bp  

200bp 

100bp 
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Figure (3)   Agarose gel electrophoresis (1.5%, 1x TBE) showing PCR product of 

rs2910164 G>C for alleles C(170bp) by using RO&FI as primers and G(270bp) by using 

FO&RI by an allele-specific PCR assay in UTI patients. Lane 1,2,3,4,5,6,8 represented 

the genotype GC, while the lane 7represented the genotype GG and Lane9,10,11 showed 

the genotype CC. Agarose gel at 80% volts for one hour, Lane L: 100-1500 bp ladder. 

 

-Comparison the distribution of the genotypes (GG, GC, CC) and alleles (G, C) of the 

rs2910164 G>C gene among UTI and RA  patients are showing in  

 

Table(4-6): Comparison the distribution of the genotypes (GG, GC, CC) and alleles (G, 

C) of the rs2910164 G>C gene among  UTI and RA  patients. 

 

C.I 95% OR P. value 
RA( No.= 

70) 
UTI (No. =75) 

Genotype/ 

allele 

Genotype 

0.868 to 3.249 1.679 0.123 34 46 GG 

1.235 to6.454 2.823 0.013(S) 10 24 GC 

0.043 to 0.338 0.120 0.0001(S) 26 5 CC 

Allele 

1.633 to 4.503 2.711 0.0001(S) 
78(55.74%) 116(77.33%) G 

62(44.27%) 34 (22.67%) C 

 

       In the present study, we analyzed the correlation between genetic polymorphisms in 

rs2910164 gene and susceptibility to RA in RA and in relation to UTI patients. The rs2910164 

polymorphism was revealed to be associated with an overall increased risk of RA. The 

prevalence of genotype CC (26) variants in RA patients were identified as significantly higher 

than that in the UTI(5) and healthy individuals (13) and the C allele (minor allele) of rs2910164 

was found to be as more frequent in patients with RA than that of UTI and controls  

(44.27,22.67,31.87%, respectively). In this study, An association was detected between 

rs2910164 gene polymorphism and the risk of RA. 

       In contrast to present findings, other Iraqi study (Dlshad& Tahir,2022) has shown a marked 

correlation between the mRNA 499 rs3746444 polymorphism and susceptibility to RA in the 

samples of the Erbil population and, no association was revealed between Mrna146ars2910164 

variant and RA susceptibility. Regarding pre-miRNA-146a rs2910164 polymorphism, show 

GC and CC genotypes are risk factors for RA with (OR= 1.185 and 1.077 )respectively, but 

there is no significant correlation as (P value = 0.681) for this gene.However, the authors 

observed that carriers of the CT genotype in rs3746444 had a higher level of anti-cyclic 

citrullinated protein (CCP) antibody. In a previous Iranian study(  Hashemi et al.,2013) has 

shown a marked correlation between the hsa-mir-499 rs3746444 polymorphism and 

susceptibility to RA in a sample of the Iranian population. However, no association was 

revealed between the hsa-mir-146a rs2910164 variant and RA susceptibility. They 

demonstrated that mi RNA polymorphisms may be suitable for use as diagnostic biomarkers 
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for RA in future. Also the presnt results di agreement with       Khan et al.(2022)   Who  reported 

no association was found between rs2910164 and predisposition to RA in our population.  

       Many previous studies (Guo et al.,2019 & Doghishet al.,2022) have revealed that 

polymorphisms in miRNA target sites affect the pathogenesis of several human diseases.                          

Polymorphisms in miRNA genes may alter a wide spectrum of biological processes by 

affecting the processing and/or target selection of miRNAs. Cezar-de-Mello et al. (2014) 

reported that miRSNP-146a was the unique gene associated with risk to leprosy per se (GC OR 

= 1.44, p = 0.04; CC OR = 2.18, p = 0.0091). further that they found the C-allele was over-

transmitted (p = 0.003) using a transmission disequilibrium test and MiR-146a is known to 

modulate TNF levels. 

      In conclusion, the present study has shown a marked correlation between the  rs2910164 

polymorphism and susceptibility to RA in the samples of the Najaf population.However, no 

association was revealed between rs2910164 polymorphism and UTI and GG genotype is the 

dominant type ,according to this genetic  results,UTI  could not conceder  predisposing to cause 

RA . Consistent with growing evidence, the present study has demonstrated that miRNA 

polymorphisms may be suitable for use as diagnostic biomarkers for RA infuture. 
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