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ABSTRACT 

 

MicroRNA-124 (miR-124) is known as an important regulator of the immune system and 

inflammatory response. Studies have reported that this miRNA is dysregulated in autoimmune 

disorders such as systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA). A 

functional analysis demonstrated that rs531564 (C>G) affects the biogenesis of primary 

microRNA transcript-124 (pri-miR-124) and changes the expression of mature miR-124. In the 

present study, for the first time, we intended to evaluate the possible association between 

rs531564 polymorphism with SLE and RA risk. 

 In this case-control study, 110 patients with SLE, 115 patients with RA, and 120 healthy 

subjects were enrolled to evaluate rs531564 genotypes with real-time polymerase chain reaction 

(PCR) high resolution melting method.  

Our findings demonstrated that frequency of GC genotype and G allele were considerably 

higher in the control group than RA patients, demonstrating that that GC genotype and G allele 

have a protective effect for healthy individuals (GC vs CC; OR: 0.29; 95%CI [0.12,0.67] and G vs 

C; OR: 0.42; 95%CI [0.23,0.78]). However, no significant correlation was confirmed between 

allele and genotype frequencies of rs531564 with SLE risk (p>0.05). However, the G allele in 

rs531564 polymorphism was associated with serum level of C-reactive protein (CRP), erythrocyte  
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sedimentation rate (ESR), anti-dsDNA antibody, C3, C4, and creatinine, and frequency of renal 

involvements in SLE patients (p<0.05). Moreover, in RA patients, the G was correlated with 

lower concentration ESR and CRP (p<0.001). 

Our findings propose a considerable association between rs531564 polymorphism in the pri-miR-

124 gene with susceptibility and clinical characteristics of RA and SLE in the Iranian population. 
 
Keywords: Rheumatoid arthritis; Single nucleotide polymorphism; Systemic lupus erythematosus 

 
INTRODUCTION 

 

Systemic lupus erythematosus (SLE) and 

rheumatoid arthritis (RA) are complex multifactorial 

autoimmune diseases.
1
 These disorders have various 

systemic manifestations, ranging from fever, weight 

loss, skin lesions, oral ulcers, and arthritis to life-

threatening complications such as kidney damages, 

cardiovascular disease, severe hematological 

abnormalities, and neurological symptoms.2,3 In most 

cases, the exact etiology of SLE and RA is unclear but 

in numerous studies multiple genetic, epigenetic, and 

environmental risk factors have been reported.
4-6

 Over 

the two last decades, genome-wide association studies 

(GWAS) have emerged as powerful tools for the 

investigation of new risk loci and single nucleotide 

polymorphisms (SNPs) which are associated with the 

risk of complex diseases such as autoimmune diseases 

in various populations with different ancestries.
7,8 

Many research studies described that microRNAs 

(miRNAs) dysregulation, as a part of epigenetic 

changes, plays an important role in the pathogenesis of 

autoimmune diseases such as SLE and RA.
9-11

 

MiRNAs are a class of small non-coding RNAs 

(containing about 18 to 28 nucleotide long) that are 

involved in post-transcriptional gene regulation by 

binding to the 3'-untranslated regions (3'-UTR) of 

specific mRNAs and inhibition of gene expression.12-14 

Relevantly, these molecules have been proved as 

master regulators in many aspects of cellular biology 

such as the immune system and inflammation.
15

 

Researchers have demonstrated that the genetic, 

epigenetic, and environmental elements can affect 

miRNAs and cause autoimmune diseases.16 As far as 

we know, miRNAs and SNPs play important roles in 

the risk and development of autoimmune disease 

especially RA and SLE.
17-19

   

SNPs as the most abundant form of allelic 

variations exist once almost in every 300 nucleotides 

with appreciable frequency (>1%) and could be 

associated with the risk of multifactorial autoimmune 

diseases.20,21 These SNPs can be located in the 3'-UTR 

sequence of target genes and dysregulate the expression 

of the target gene by disrupting the binding site of 

miRNAs.
21-24

 Importantly, SNPs can be situated in pre-

miRNAs sequences and may influence the transcription 

and various processing steps in miRNA biogenesis and 

consequently alter the function of miRNAs.25 

MiR-124 is known as a key regulator of immune 

function and inflammation by regulating of 

development and function of different immune 

cells.26,27 Some studies reported that this miRNA is 

dysregulated in immune and inflammatory diseases. 

For instance, a study demonstrated that this molecule is 

strikingly downregulated in RA and another study 

represented that overexpression of miR-124 inhibits 

adjuvant-induced arthritis (AIA) in an animal model 

and therefore decreases synoviocyte proliferation, 

leukocyte infiltration, and finally cartilage/bone 

destruction.28,29 On the other hand, studies on SLE 

patients demonstrated that miR-124 is decreased in 

peripheral blood samples and especially CD4+ T cells 

of SLE patients compared with healthy controls.
30

  

Qi et al with using a functional analysis indicated 

that rs531564 (C>G) can affect the processing of pri-

miRNA for miR-124 and subsequently change the 

expression of mature miR-124 form. They 

demonstrated that the existence of the G allele can 

increase the expression of miR-124 by changing the 

predicted secondary structure of the pri-miRNA.31 

Therefore, with regards to these data, this 

polymorphism could influence the expression of miR-

124 and finally modulate the risk of autoimmune 

diseases especially SLE and RA. In the current study, 

we set out to evaluate the plausible correlation between 

rs531564 and the risk of RA and SLE diseases in the 

Iranian population. Besides, we assessed the 

association between this variant and the clinical 

characteristics of these diseases. 
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MATERIALS AND METHODS 

 

Sample Selection and Characteristics 

In this case-control study, a total of 115 RA patients 

and 110 SLE patients were enrolled according to 

diagnostic criteria created by the European League 

Against Rheumatism (EULAR) and the American 

College of Rheumatology (ACR) (2019).
32

 All patients 

and 120 age and sex frequency-matched healthy 

controls were recruited from the rheumatology clinics 

and inpatient wards at Al-Zahra Hospital of Isfahan 

University of Medical Sciences. This study  

was approved by the Semnan university research  

ethics committee (Approved number: 

IR.SEMUMS.REC.1399.314) and all the subjects 

provided written informed consent. All subjects in this 

study were unrelated and controls had no symptoms or 

personal and family history of RA and SLE, or other 

autoimmune conditions. Demographic and clinical 

manifestation data of all subjects were collected. These 

data were gender, age, blood pressure (systolic blood 

pressure (SBP) and diastolic blood pressure (DBP)), 

height, and weight to calculate body mass index (BMI, 

calculated as weight [kg] divided by height [m] 

squared), family history of RA, SLE and other 

autoimmune disorders and clinical symptoms such as 

the existence of skin lesions, neurological disorders, 

hematological manifestations, oral ulcer, arthritis, and 

renal disorders. Similarly, laboratory features such as 

C-reactive protein (CRP), erythrocyte sedimentation 

rate (ESR), anti-dsDNA antibodies, complement 

component 3 (C3), complement component 4 (C4), 

white blood cell (WBC) count, hemoglobin, creatinine, 

platelet count test (PLT), blood urea nitrogen (BUN), 

fasting blood sugar (FBS), triglyceride (TG), high-

density lipoprotein (HDL), and low-density lipoprotein 

(LDL) were documented. Ultimately, about 5 ml of 

peripheral blood was collected into 

ethylenediaminetetraacetic acid (EDTA) anticoagulant 

tubes from each participant and stored at − 20°C for 

further processing. 

 

Genotyping of Polymorphism 

Genomic DNA was extracted from 200 µL of 

EDTA anticoagulated venous blood samples by Prime 

Prep Genomic DNA Isolation Kit (GeNetBio, Korea). 

The purity and concentration of extracted DNA were 

evaluated by agarose gel electrophoresis and 

spectrophotometry, respectively. Then, DNA was 

stored at −20 C until genotyping by real‑time 

polymerase chain reaction high‑resolution melting 

(HRM) method. 

HRM method was used to determine rs531564 

polymorphism genotypes. HRM was performed using 

Type-it HRM PCR kit containing HotStarTaq plus 

DNA polymerase and EvaGreen dye (Qiagen 

Germany), and analysis carried out with Rotor-Gene 

6000™ (Corbett Research, Mortlake, New  

South Wales, Australia). The forward and reverse 

primer sequences for the 213bp fragment that spanned 

the rs531564 in the pri-miR-124 gene  

were GAGGTGTGCAGCCTGTGAC and 

GGAGGAAGGTGTTGACCCAC, respectively. The 

thermal program of the reaction is as follows: 5 min 

denaturation at 95°C, 30cycles of 95°C for 10 s, 59°C 

for 30 s, and 72°C for 20 s. The melting curve is 

generated by increasing between 60°C and 95°C at 

0.1°C/s. Finally, melting curves were normalized 

between the two temperatures to determine the 

specimens with known genotypes as a standard. For 

using sample genotypes in HRM analysis as a standard, 

some samples with different melt curves were 

subjected to direct Sanger sequencing and their exact 

genotypes were specified. 

 

Statistical Analyses 

The SPSS 25 (Armonk, NY: IBM Corp) was 

performed for statistical analyses. Genotype 

distribution in patients and controls were assessed for 

Hardy-Weinberg equilibrium using the χ2 test. Logistic 

regression analysis was performed to examine the 

correlation between genotypes in case and controls and 

compute specific odds ratios (ORs), 95% confidential 

intervals (CIs), and p values. For demographic, clinical, 

and laboratory characteristics, P values were calculated 

using the independent Pearson χ2 test for categorical 

variables and t-test for continuous variables test with 

the significance level of <0.05. 

 

RESULTS 

 

Subject Characteristics 

Individuals in the present study consisted of 110 

SLE patients (25 males and 85 females with a mean age 

at the sampling time of 43.62±13.41) and 115 subjects 

as RA patients (33 males and 82 females with a mean 

age at the sampling time of 47.40±10.45). The 

participants in the control group consisted of 120 
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persons (39 males and 81 females with mean age of 

45.39±12.73). The mean age of onset in the SLE and 

RA case groups was 26.23±2.34 and 41.12±10.39, 

respectively. There was no considerable difference 

between the patients and control groups in terms of age 

(P Controls vs SLE: 0.305, P Controls vs RA: 0.187) and gender 

(P Controls vs SLE: 0.107, P Controls vs RA:0.527), representing 

that for these features matching was satisfactory. Table 

1 listed the features of the patients and healthy controls. 

Concerning BMI, there was a remarkable difference 

between the patients and participants in the control 

group (p<0.001). Similarly, there was a remarkable 

difference between the SLE subjects and the control 

group in terms of systolic blood pressure (SBP) 

(p:0.009) and diastolic blood pressure (DBP) 

(p<0.001). However, there was not any difference 

between the RA patients and the control group in terms 

of SBP and DBP (p>0.05). In the SLE cases group, 

twenty (18.2%) subjects and in RA cases 19 (16.52%) 

patients had a family history of SLE and RA or other 

autoimmune diseases. 

Of all SLE patients, 24.5% with neurological 

symptoms, 43.6% with renal involvement, 50.9% with 

hematological manifestations, 63.65% with skin 

lesions, 76.4% with oral ulcers, and 89.1% with 

arthritis were documented. Based on laboratory test 

results, the concentration of ESR, CRP, anti-dsDNA 

antibody, creatinine, BUN, and was meaningfully 

higher in SLE subjects than healthy controls (p<0.05). 

However, the mean concentration of hemoglobin, PLT, 

C3, and C4 levels was expressively lower in SLE 

patients compared with the control group (p<0.05). 

However, there was not a meaningfully significant 

difference between SLE cases and controls in terms of 

white blood cell count, FBS, HDL, LDL, and TG 

(p>0.05). On the other hand, patients with RA had a 

higher level of ESR, CRP, white blood cell count,  

and creatinine and lower level of hemoglobin than 

control subjects (p<0.05). The laboratory features of 

cases (SLE and RA) and controls are documented in 

Table 2. 

 

 

 

Table 1. Baseline characteristics of patients (systemic lupus erythematosus and rheumatoid arthritis) and control subjects 

who participated in the study. 

Characteristics Controls  SLE  p Controls vs SLE RA p Controls vs RA 

Total number 120 110  115  

Age at sampling time (mean±SD) 45.39±12.73 43.62±13.41 0.305 47.40±10.45 0.187 

Gender n (%)      

Male 39(32.5%) 25(22.7%) 0.107 33(28.7%) 0.527 

Female 81(67.5%) 85(77.3%)  82(71.3%)  

Age of onset (mean± SD) -- 26.23±2.34 -- 41.12±10.39 -- 

BMI (mean± SD) 23.14±3.31 25.80±2.34 <0.001* 26.20±2.50 <0.001* 

SBP (mean± SD) 120.92±9.74 125.50±16.00 0.009* 122.43±12.45 0.300 

DBP (mean± SD) 78.80±8.30 82.64±5.90 <0.001* 78.50±7.80 0.796 

Positive family history n (%) 0 20(18.2%) -- 19 (16.52%) -- 

Neurological symptoms n (%) 0 27(24.5%) -- 0 -- 

Skin manifestations n (%) 0 70(63.6%) -- 0 -- 

Hematological manifestations n 

(%) 

0 56(50.9%) -- 0 -- 

Oral ulcers n (%) 0 84(76.4%) -- 0 -- 

Arthritis n (%) 0 98(89.1%) -- 63(100%) -- 

Renal involvement n (%) 0 48(43.6%) -- 0 -- 

* p value < 0.05. BMI: Body mass index; SD: Standard deviation; SLE: Systemic lupus erythematosus; RA: Rheumatoid arthritis; 

SBP: Systolic blood pressure; DBP: Diastolic blood pressure. 
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Table 2. Laboratory characteristics of patient and control groups 

 Controls (120) SLE (110) p Controls vs SLE RA (115) p Controls vs RA 

ESR (mm/h) 15.60±6.92 41.33±22.81 <0.001* 37.10±22.54 <0.001* 

CRP (mg/L) 4.60±2.82 16.30±9.70 <0.001* 16.30±13.11 <0.001* 

White blood cell (109/L) 6578.50±1378.10 6820.91±1780.71 0.253 7319.60±2176.30 0.002* 

Hemoglobin 14.33±1.60 11.90±1.40 <0.001* 12.43±1.10 <0.001* 

PLT(109/L) 251.03±66.80 225.91±63.30 0.004* 261.70±71.90 0.241 

Creatinine (mg/dL) 0.90±0.18 1.02±0.24 <0.001* 1.02±0.19 <0.001* 

BUN 16.12±4.10 19.60±11.90 0.004* 17.12±4.70 0.081 

FBS 92.92±22.01 89.70±12.71 0.168 96.44±15.80 0.160 

HDL 50.41±11.10 51.10±8.90 0.628 49.40±7.60 0.395 

LDL 107.03±31.30 102.74±26.15 0.262 110.01±29.10 0.456 

TG 155.60±60.01 157.23±46.50 0.817 169.10±48.20 0.058 

Anti‑dsDNA (IU/mL)  10.91±4.35 198.91±181.70 <0.001* -- -- 

C3 level (mg/dL) 141.53±35.12 50.30±36.03 <0.001* -- -- 

C4 level (mg/dL) 19.90±5.84 10.52±7.16 <0.001* -- -- 

* p<0.05. Data are mean±SD, or n (%). SD: Standard deviation; SLE: Systemic lupus erythematosus; RA: Rheumatoid arthritis; 

ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; BUN: Blood urea nitrogen; PLT: Platelet; HDL: High-density 

lipoprotein; LDL: Low-density lipoprotein; TG: Triglyceride; FBS: Fasting blood sugar; C3: Complement component 3; C4: 

Complement component 4; dsDNA: Double-stranded DNA. 

 
Association of rs531564 (C>G) Polymorphism with 

SLE 

The genotype distribution of rs531564 in the SLE case 

and control groups was in agreement with those 

predicted via Hardy–Weinberg equilibrium. Among the 

SLE cases, the frequency of the CC, GC, and GG was 

82.7%, 10.9%, and 6.4%, respectively. In the control 

group, the frequency of the rs531564 genotype was 

77.5% for CC, 15.0% for GC, and 7.5% for GG. 

Furthermore, the frequencies of C and G alleles were 

88.2% and 11.8% in cases, and 85.0% and 15.0% in the 

control group, respectively. Considering these 

distributions, our analysis revealed that there was not 

an important difference between SLE subjects and 

healthy controls in terms of genotypes and allele 

frequency (p>0.05). 

Our analysis on different models of inheritance for 

this polymorphism demonstrated that the genotype 

frequency of rs531564 polymorphism was not 

significantly different under the recessive and dominant 

model of inheritance between cases and controls (Pfor 

dominant model: 0.322, P for recessive model: 0.735). The 

genotype and allele distribution of rs531564 

polymorphism are documented in Table 3. 

Our assessment showed that patients with G allele 

(GG + GC genotypes) and CC genotypes had 

32.84±11.23 and 24.85±10.30 mean age of onset, 

respectively. This finding uncovered that the G allele 

was connected with higher age of onset (p:0.003). 

Besides, stratification analysis revealed that patients 

with the G allele had a meaningfully lower serum 

concentration of ESR, CRP, anti-ds DNA antibody, and 

creatinine (p<0.05). Similarly, the frequency of renal 

involvements in patients with the G allele (GG + GC 

genotypes) was lower than patients with CC genotypes 

(p:0.001). However, there was no substantial 

association concerning the stratification of the 

hematological disorders, skin manifestations, 

neurological symptoms, oral mucosal ulceration, and 

arthritis with different genotypes of rs531564 

polymorphism (p>0.05) (Table 5). 

 

Association of rs531564(C>G) Polymorphism with 

RA 

Based on our analysis, significant association was 

indicated between GC genotype and decreased risk of 

RA (p:0.003). The frequency of CC, GC, and GG 

genotypes were 89.6%, 7.0%, and 3.5% in cases and 
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75.0%, 20.0%, and 5.0% in controls, respectively. Our 

evaluations on different models of inheritance for this 

polymorphism demonstrated that the genotype 

frequency of rs531564 polymorphism was markedly 

different under the dominant model between RA 

patients and the control group (p: 0.004). The 

frequency of the G allele in controls and cases was, 

respectively, 15.0% and 7.0% and the frequency of C 

allele in healthy control was 85.0% and in cases was 

93.0%. Concerning allele distribution, the G allele was 

more frequent in the healthy individuals' group than in 

cases (p:0.008) (Table 4). Moreover, our investigation 

revealed that the mean concentration of ESR in patients 

with G allele  (GG + GC genotypes)  was  significantly 

 

Table 3. Association between genotypes and allele frequency of miR-124 polymorphism (rs531564) with systemic lupus 

erythematosus risk. 

Genotype group Patients (n = 110) n (%) Controls (n = 120) n (%) OR (95%CI) p  

Genotype     

CC 91(82.7%) 93(77.5%) Reference --- 

GC 12(10.9%) 18(15.0%) 0.67(0.31,1.43) 0.336 

GG 7(6.4%) 9(7.5%) 0.76(0.28,2.22) 0.661 

Allele     

C 194(88.2%) 204(85.0%) Reference --- 

G 26(11.8%) 36(15.0%) 0.76(0.43,1.23) 0.318 

Dominant inheritance     

CC 91(82.7%) 93(77.5%) Reference --- 

GG+GC 19(17.3%) 27(22.5%) 0.71(0.37,1.39) 0.322 

Recessive inheritance     

CC+GC 103(93.6%) 111(92.5%) Reference --- 

GG 7(6.4%) 9(7.4%) 0.83(0.30,2.33) 0.735 

*p <0.05. 

 
Table 4. Association between genotypes and allele frequency of miR-124 polymorphism (rs531564) with rheumatoid arthritis 

risk 

Genotype 

group 

Patients (n = 115) 

n (%) 

Controls (n = 120) 

n (%) 
OR (95%CI) P value 

Genotype     

CC 103(89.6%) 90(75.0%) Reference --- 

GC 8(7.0%) 24(20.0%) 0.29(0.12,0.67) 0.003* 

GG 4(3.5%) 6(5.0%) 0.58(0.16,2.0) 0.409 

Allele     

C 214(93.0%) 204(85.0%) Reference --- 

G 16(7.0%) 36(15.0%) 0.42(0.23,0.78) 0.008* 

Dominant 

inheritance 

    

CC 103(86.6%) 90(71.4%) Reference --- 

GG+GC 16(13.4%) 36(28.6%) 0.38(0.20,0.75) 0.004* 

Recessive 

inheritance 

    

CC+GC 111(96.5%) 114(95.0%) Reference --- 

GG 4(3.5%) 6(5.0%) 0.67(0.19,2.5) 0.563 

*p <0.05. 
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lower than patients with homozygote CC genotype 

(23.50±6.25 vs 38.70±23.23; p>0.001). Likewise, RA 

patients with GG + GC genotypes have a considerably 

lower concentration of CRP (3.20±1.61) compared 

with RA-subjects with CC genotypes (18.03±13.01) 

(p>0.001). Also, the concentration of creatinine was 

slightly lower in cases with GG + GC genotypes than 

the CC genotype (p: 0.040). Moreover, the genotype 

frequencies in the case and control groups were in 

agreement with those predicted via Hardy–Weinberg 

equilibrium. The summary of the stratification analysis 

is shown in Table 6. 
 

Table 5. Association of miR-124 polymorphisms (rs531564) with various parameters of systemic lupus erythematosus (110 

Patients) 

Genotype group GG+GC(n =19) CC (n =91) P value 

Age of onset  32.84±11.23 24.85±10.30 0.003* 

ESR (mm/h) 28.74±13.60 44.10±23.51 <0.001* 

CRP (mg/L)  10.10±5.90 17.60±9.90 <0.001* 

C3 level (mg/dL) 90.80±30.22 41.82±31.20 <0.001* 

C4 level (mg/dL) 18.27±6.60 8.90±6.17 <0.001* 

Anti-dsDNA (IU/mL) 24.90±10.24 235.24±179.53 <0.001* 

Creatinine (mg/dL) 0.90±0.18 1.10±0.24 0.012* 

Hemoglobin (HB) 11.95±1.51 11.85±1.40 0.780 

Neurological symptoms n (%) 2(10.5) 25(27.5) 0.118 

Skin manifestations n (%) 12(63.15) 58(63.73) 0.856 

Hematological manifestations n (%) 13(68.4) 43(47.3) 0.093 

Oral ulcers n (%) 14(73.7) 70(76.9) 0.762 

Arthritis n (%) 18(94.7) 80(87.9) 0.385 

Renal involvement n (%) 2(10.5) 46(50.5) 0.001* 

Data are mean±SD, or n (%). * p <0.05. SD: Standard deviation; ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein;  

C3: Complement component 3; C4:Complement component 4; dsDNA: Double-stranded DNA. 

 

 

Table 6. Association of miR-124 polymorphisms (rs531564) with various parameters of rheumatoid arthritis (115 Patients) 

 GG+GC (n =12) CC (n =103) P value 

Age of onset  38.30±9.80 41.50±1.50 0.314 

ESR (mm/h) 23.50±6.25 38.70±23.23 <0.001* 

CRP (mg/L)  3.20±1.61 18.03±13.01 <0.001* 

Creatinine (mg/dL) 0.92±0.20 1.04±0.20 0.040* 

Hemoglobin (HB) 13.10±0.82 12.38±1.08 0.126 

Data are mean±SD, or n (%). * p<0.05. SD: Standard deviation; ESR: Erythrocyte sedimentation rate; CRP: C‑reactive protein 

 
DISCUSSION 

 

Generally, miR-124 is expressed in various immune 

cells and organs, such as peripheral blood mononuclear 

cells (PBMCs), lymph nodes, the thymus, and  

bone marrow (https://www.genecards.org/cgi-

bin/carddisp.pl?gene=MIR124-1). Several studies have 

reported that miR-124 is dysregulated in immune and 

autoinflammatory diseases.28,33 For instance, Koukos 

and colleagues reported that this miRNA is reduced in 

children with ulcerative colitis (UC) because of 

promoter hypermethylation and stimulates 

inflammation by inducing the expression and activity 

of STAT3 in colon tissues.
34

 Similarly, in a study by 
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Zhou et al, it was revealed that the miR-124 promoter 

is hypermethylated and subsequently its expression is 

downregulated in RA patients than the control group. 

They indicated that downregulation of miR-124 is 

correlated with higher synoviocyte proliferation.35 

Reduced expression of miR-124 was also reported in 

the other studies in RA patients and they represented 

that this downregulation is correlated with increased 

chemokine expression of fibroblast-like synovial 

cells.
28

 Furthermore, Zhang et al reported that miR-124 

expression is remarkably decreased in SLE patients 

with active lupus nephritis than subjects with non-

active lupus nephritis and patients without kidney 

involvements. Also, they indicated that downregulation 

of miR-124 is associated with increased serum levels of 

IL-6, IL-1ß, TRAF6, and TNF-a. Interestingly, they 

characterized that miR-124 had an inhibitory effect on 

the inflammation of renal mesangial cells via binding to 

3’-UTR of TRAF6 mRNA.36 Chen et al demonstrated 

that miR-124 is reduced in CD
4+

 T cells of SLE 

patients and functional assays revealed that 

overexpression of miR-124 represses the immune 

activity of isolated CD4+ T cells of SLE patients.30 On 

the other hand, Jin et al unveiled that miR-124 is 

diminished in serum samples of patients with SLE, RA, 

UC, and Sjogren’s syndrome (SS) and could be used as 

an appropriate biomarker in the diagnosis of these 

diseases.
37 

A functional study unraveled thatrs531564 

polymorphism in pri-miR-124 can influence miRNA 

biogenesis and consequently alter the expression of 

mature miR-124 by affecting the ring-shaped structure 

of the pri-miRNA of miR-124. Expression analysis 

demonstrated that the expression of miR-124 is 

significantly higher in patients with the GC genotype 

than samples with other genotypes. Also, individuals 

with the GG genotype had tremendously higher 

expression compared with people with the CC 

genotype.31 Hence, in the light of these data, rs531564 

polymorphism could influence the expression of miR-

124 and finally modulate the risk of autoimmune 

diseases especially SLE and RA. However, most 

association studies on rs531564 in pri-miR-124 were 

carried out on non-autoimmune disorders such as 

cancers.  

To the best of our knowledge, the current study is 

the first report that investigates the correlation between 

pri-miR-124 polymorphism, rs531564, with SLE and 

RA risk. Our findings discovered that no significant 

correlation exists between allele and genotype 

frequencies of rs531564 polymorphism and SLE risk in 

the Iranian population. Neither combined genotypes i.e. 

TG + GG genotypes nor CC genotype affected the risk 

of SLE. Nevertheless, this polymorphism was 

significantly correlated with the production level of 

some serum proteins and clinical presentations in SLE 

patients which reflect disease activity and severity. 

Because some studies demonstrated that level of these 

factors was associated with disease activity and 

severity.38,39 The G allele in rs531564 polymorphism 

was associated with a lower level of ESR, CRP, anti-

dsDNA antibody, and creatinine, as well as, higher 

level of C3 and C4 and lower frequency of renal 

involvements in SLE patients. However, our analysis 

demonstrated that the frequency of GC genotype and G 

allele is substantially lower in the control group than 

RA patients, demonstrating that GC genotype and G 

allele have a protective effect for healthy individuals 

(GC vs CC; OR: 0.29; 95%CI [0.12,0.67] and G vs C; 

OR: 0.42; 95%CI [0.23,0.78]). Similarly, healthy 

subjects with the G allele (GG + GC genotypes) had a 

lower risk of RA in the population under study (OR: 

0.38; 95%CI [0.20,0.75]). These results were 

inconsistent with previous studies which reported GC 

genotype and G allele were correlated with higher 

expression of miR-124 and also higher expression of 

these miRNA was associated with lower risk of 

autoimmune disease.31,35 Furthermore, stratification 

analysis demonstrated that patients with GC and GG 

genotypes had lower concentration ESR and CRP, two 

serum proteins that inform disease activity. 

In concordance with our results, Li et al represented 

that the minor allele (G) in this polymorphism might 

protect against type 2 diabetes (T2DM) in a Han 

Chinese population.
40

 The other study in the Chinese 

population discovered that rs531564 polymorphism 

was meaningfully associated with the reduced risk of 

colorectal cancer.41 In the meanwhile, Ciccacci et al 

reported that rs531564 is not correlated with the risk of 

Crohn’s disease (CD) but was associated with colon 

location in patients with CD in an Italian population.
42

 

Chuanyin et al demonstrated that this variant was 

associated with cervical intraepithelial neoplasia (CIN) 

and cervical cancer in the Chinese population.43 

Although, in the Iranian population, it was revealed that 

rs531564 is not correlated with breast cancer risk.44 

However, the other studies reported have the 

association of this polymorphism with other cancers 
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such as gastric cancer and esophageal squamous cell 

carcinoma.
45 

On the one hand, the inflammatory pathways have 

an important role in cancers, inflammatory diseases, 

and also autoimmune disorders such as SLE and RA. 

On the other hand, by considering our findings and the 

results from previous studies about the significance of 

miR-124 in the immune system and inflammation, the 

influence of rs531564 in miR-124 biogenesis, and 

association with several diseases, we speculate that 

rs531564 polymorphism has a substantial role in the 

pathogenesis and modulation of SLE and RA risk. 

Finally, in this work, probably, some possible 

limitations in the statistical validity of our results such 

as small population size exist, so further association 

studies in larger sample size would help to confirm the 

suggested correlations. 
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