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ARTICLE INFO ABSTRACT

Keywords: This study aimed to investigate the genetic polymorphisms of miR-146a SNPs (rs2910164, rs57095329, and

SLE 1s2431697) in systemic lupus erythematosus (SLE) patients and their association with clinical manifestations.

miR-146a The implication of SNPs on miR-146a expression level was also evaluated. SLE patients (113) and healthy
;I;IE; controls (104) were registered in this study. The miR-146a SNPs were genotyped by polymerase chain reaction/
PCR restriction fragment length polymorphism (PCR-RFLP). Quantitative real-time PCR was used to measure the miR-

146a expression in peripheral blood mononuclear cells (PBMCs). Our results showed that the genotype frequency
of miR-146a SNPs didn’t deviate significantly from the Hardy—-Weinberg equilibrium (HWE). The AG genotype
and G allele of miR-146a (rs57095329 A/G) might be considered a risk factor for the disease (OR = 2.27; CL:
0.78-6.57 and OR: 2.35; CL: 0.79-6.92 for AG genotype and G allele, respectively). Although, no statistical
significance in the distribution of miR-146a SNPs (rs2910164, rs57095329, and rs2431697) was found, indi-
cating the lack of association between the three SNPs and SLE susceptibility. Significantly, the higher frequency
of the AA genotype of miR-146a (rs57095329) was associated with pancytopenia (P < 0.05), while the CT ge-
notype of miR-146a (rs2431697) was associated (P < 0.05) with the antiphospholipid syndrome (APS). SLE
patients had significantly higher levels of miR-146a compared to controls (P < 0.05). Elevation of miR-146a was
independent of any SNP genotypes. In conclusion, this pilot study shows no association between miR-146a SNPs
in our population group and susceptibility to lupus. Studies concerning other miRNAs in larger sample sizes are
essential for a better understanding of their role in susceptibility to SLE disease.

1. Introduction

Systemic lupus erythematosus (SLE) is a multi-systemic autoimmune
disease (AID) prototype. Antibodies against self-antigens, such as anti-
dsDNA and antiphospholipid (aPL) antibodies, immune complex accu-
mulation in tissues, and excessive complement activation are all hall-
marks of SLE. The production of such autoantibodies affects multiple
organ systems, including the skin, joints, lungs, kidneys, heart, blood
vessels, and the central nervous system. Also, the raised levels of aPL
antibodies are commonly associated with the antiphospholipid syn-
drome (APS) [1,2]. In SLE, Interestingly, the severity of some organ
manifestations with consequences for morbidity and mortality varies

among populations. SLE influences human health and quality of life
[3-5]. The overall incidence and prevalence of SLE have increased from
1.4 to 21.9% and from 7.4 to 159.4 cases per 100,000 people, respec-
tively [5-8]. The disease incidence is higher in females than in males,
with ten times (the ratio is 9:1) in reproductive age [9]. The manifes-
tations of SLE and its prevalence differ between different geographical
and ethnic populations [5,9,10]. The genetic factor represents the most
potent SLE risk factor [9]. Genome-wide association studies (GWASs)
have confirmed genetic associations of over a hundred loci (including
different variants of protein-coding genes) with SLE risks that achieve
genome-wide significance [11]. Genetic risk factors for SLE may
encompass single-nucleotide polymorphisms (SNPs) [4,11,12].
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MicroRNAs (miRNAs) are a class of endogenous non-coding RNAs
that play essential roles in regulating gene expression. The miRNA
expression profiles of SLE patients prove that miRNAs are relevant to the
pathogenesis of SLE [13-15]. Functions of abnormally expressed miR-
NAs have elucidated the mechanisms involved in SLE development. One
of the numerous miRNAs contributing to different aspects of the
abnormal immune responses in SLE is miR-146a [16]. It is located on
chromosome 5@33.3. It is a member of short oligonucleotides (~22
nucleotides), non-coding RNA regulatory molecules, which at the
post-transcriptional level can adversely regulate the expression of its
target gene [17-19]. Taganov et al. [20) initially described it in the
human acute monocytic leukemia (AML) cell line. It was unregulated in
response to IL-1p, TNF-a, and lipopolysaccharide (LPS). TNF
receptor-associated factor 6 (TRAF6) and IL-1 receptor-associated ki-
nasel (IRAK1) are regulated by miR-146a. Hence, it plays as a negative
feedback regulator of the Toll-like receptor (TLR) signaling, suggesting
that the increased miR-146a might inhibit the effect of these
pro-inflammatory molecules as a negative feedback mechanism [20].
Also, miR-146a has been associated with regulating diverse immune
functions, including T-cell selection, B cell maturation, and development
of regulatory T cells (Tregs), indicating the regulatory role of miR-146ais
central in immunological tolerance [21,22]. Abnormal expression of
miR-146a has been associated with SLE [16,23]. The common
rs2910164C/G SNP identified by Hu et al. (2008) is located at the
pre-miRNA regions of miR-146a. The rs57095329 A/G SNP presents in
the miR-146a promoter region [23]. Also, the rs24311697C/T SNP is
located in an intergenic region on chromosome 5q33.3 with 24.23 kb
downstream of the pituitary tumor—transforming 1 (PTTG1) gene and
15.3 kb upstream of miR-146a [17,19,24]. These three SNPs of
miR-146a (rs2910164, rs57095329, and rs2341697) were involved in
regulating miR-146a expression and maturation or mRNA recognition of
miRNA-146a and causing pathogenic regulation of its target gene
expression [24-26].

Several studies showed a significant association between these three
SNPs and SLE in different populations [23,25,27]; although; limited
researches have been performed on Egyptian SLE patients [28-30], none
of them examined their effect on miR-146a expression. Therefore, the
present case/control study aimed to evaluate whether the poly-
morphisms in miR-146a (rs2910164, rs57095329, and rs2431697)
affect its mature level, conferring SLE susceptibility in the Egyptian
population.

2. Subjects and methods
2.1. Patients and controls

This study enrolled one hundred thirteen SLE patients and 104
controls from the Rheumatology and Rehabilitation Department, El-Kasr
El-Ainy Hospital, Cairo University, Egypt. SLE patients were diagnosed
under the classification criteria of the Systemic Lupus International
Collaborating Clinics (SLICC) 2012 [31]. At the time of data collection,
routine laboratory and immunological investigations for each patient
were assessed. Our institutional ethics committee approved the study,
and all patients obtained informed consent. As SLE is a female-based
disease, our patient group consists of 103 females and 10 males. The
assessment of disease activity [32] in SLE patients was performed using
the SLE Disease Activity Index (SLEDAI), and it was 9.28 + 0.73. The
patients were excluded if they had a viral infection, received a blood
transfusion within the last three months or AIDs (except for SLE), had
cancer, or pregnant women.

The healthy volunteers were 89 females and 15 males. They all had
no evidence of a family history of SLE or chronic inflammatory disease,
including asthma, obesity, food allergy, chronic urticarial, inflammatory
bowel disease, etc.
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2.2. Genomic DNA extraction

We obtained 5 ml EDTA-treated venous blood for genomic DNA
extraction from each participant. According to the manufacturer’s in-
structions, genomic DNA was extracted using GentraPuregene Blood Kit
(Qiagen Company, Hilden, Germany). The DNA purity and concentra-
tion were spectrophotometrically measured by NanoDrop™ 2000/
2000c (Thermo Fisher Scientific, Waltham, MA, USA). The integrity of
extracted DNA was assessed by 1% agarose gel electrophoresis. The
extracted pure DNA is stored at —20 °C for further experiments.

2.3. miR-146a genotyping

Gene polymorphism of miR-146a was analyzed by polymerase chain
reaction-restriction fragment length polymorphism (PCR-RFLP) [33]. In
Table 1, the primer sequences and restriction enzymes for three SNPs of
miR-146a (rs2910164, rs57095329, and rs2431697) were summarized
[19,34,35]. The PCR mixture was performed in one tube with a total
reaction volume of 12.5 pl containing MyTaq™ Dream Mastermix (2 x )
(Fermentas, Thermo Fisher Scientific Inc.), 10 pmol of each primer, and
150 ng of template DNA. The PCR was done in a PCR thermal cycler
(Biomatra, Germany). The length of the PCR product was visualized by
2% agarose gel electrophoresis and was estimated by comparing with
50bp and 100bp DNA Ladder (Fermentas, Thermo Fisher Scientific Inc.).
The restricted PCR product was verified in 4% agarose gel electropho-
resis estimated by comparing with 50 bp DNA Ladder (Fermentas,
Thermo Fisher Scientific Inc.) for the three SNPs rs2910164 (Fig. 1),
1557095329 (Fig. 2), and rs2431697 (Fig. 3), respectively. As a quality
measurement, 10% of all samples for each SNP had been analyzed twice.

2.4. RNA extraction and quantification of miR-146a expression level

The 5 ml EDTA-treated venous blood for each patient and control
were used to get peripheral blood mononuclear cells (PBMCs)as previ-
ously described [36]. According to the manufacturer’s protocol, the
extraction of total human RNA was done from freshly prepared PBMCs
by using TRIzol (Life Technologies Ltd. UK). NanoDrop™ 2000,/2000c
spectrophotometer [Thermo Fisher Scientific, Waltham, MA, USA] was
used to measure the concentration and purity of RNA. The RNA integrity
was verified by 1%agarose gel electrophoresis. A total of 100 ng of each
RNA sample was used for quantitative real-time RT-PCR (qRT-PCR)
using AriaMx Real-Time PCR System (Agilent Technologies). According
to the miScript PCR System manufacturer’s directions, the
reverse-transcribed cDNA was done using the miScript IT RT kit (Qiagen,
Valencia, CA, United States), which uses total RNA that contains miRNA
as the starting material for cDNA synthesis (catalog numbers 218061).
gRT-PCR for detecting Hs_miR-146a was carried out in 25 pL PCR re-
actions using miScript Primer Assays (Qiagen) and miScript SYBR Green
PCR Kit (catalog numbers 218073) according to the protocol guidelines.
The PCR cycles were as follows: 95 °C for 15 min, followed by 40 cycles
of 95 °C for 15s, 55 °C for the 30s, and 70 °C for 30s. The
post-amplification melting curve program was run at 95 °C for the 30s,
65 °C for 30s, followed by 95 °C at 30s. The U6B small nuclear RNA
(RNU6B) expression was used as an endogenous control for data
normalization. The cycle threshold (Ct) values variations between the
tested miRNA and reference genes were computed to define the relative
expression levels, calculated using the 2724 method with data analysis
center-Qiagen (https://www.qiagen.com/us/shop/genes-andpath
ways/data-analysis-center-overview-page).

2.5. Statistical analysis

Statistical analyses were performed by SPSS [Statistical Package for
the Social Science, IBM Corporation, USA, version 19). Comparisons
between controls and SLE patients were made using an independent t-
test, while Comparisons among multiple groups were performed by one-
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Table 1
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Primers, PCR and restriction conditions of miR-146a SNPs [rs2910164, rs2431697 and rs57095329].

miR-146a SNP Primers PCR conditions Restriction enzyme Length of expected
bands
Step Temperature/ Cycles
Time
152910164 C/G Forward: 5'-CATGGGTTGTGTCAGTGTCAGAGCT-  Pre-heating 95 °C [5 min] 1 cycle Sacl [at 37 °C/30 CC: 122/25 bp
3 min] CG: 147/122/25 bp
[PCR-RFLP] Reverse: 5'-TGCCTTCTGTCTCCAGTCTTCCAA-3' Denaturation 95 °C [45 s] 30 GG: 147 bp
Annealing 61 °C [45 5] cycles
Extension 72°C [45s]
Final 72 °C [7 min] 1 cycle
extension
1s57095329 A/ Forward: 5'-GGGGCTGCGGAGAGTACCG-3' Pre-heating 95 °C [5 min] 1 cycle MSplI [at 37 °C/1 h] AA: 160 bp
G Reverse: 5'-GGACCCTCTTGCAGCACGTGTC-'3 AG: 160/143/17 bp
[PCR-RFLP] Denaturation 95 °C [45 5] 30 GG: 143/17
Annealing 61 °C [45 s] cycles
Extension 72°C [45 5]
Final 72 °C [7 min] 1 cycle
extension
rs2431697 C/T Forward: 5-AGAGGGGGTGAAAGAAGGAA-3' Pre-heating 95 °C [5 min] 1 cycle Tagql [at 65 °C/30 CC: 260 bp
Reverse: 5'-TTCTCAGTGCCAATGTGAGG-3' min] CT: 260/199/61 bp
[PCR-RFLP] Denaturation 95 °C [45 5] 30 TT: 199/61 bp
Annealing 57 °C [45 5] cycles
Extension 72 °C [45 s]
Final 72 °C [7 min] 1 cycle
extension

250 bp
200 bp
150 bp
100 bp

50 bp

147 bp
122 bp

Fig. 1. miR-146a (2910164C/G) was detected by PCR-RFLP. PCR product after digestion with SacI enzyme. Lane (1) 50 bp DNA ladder. Sample lanes (2, 3, 4, 11, and
14): CG heterozygous genotype. Sample lanes (5, 6,7, and 10): wild homozygous CC genotype. Sample lanes (8, 9, 12, and 13): mutant homozygous GG genotype. All

experiments were performed on 104 controls and 113 SLE patients.

way analysis of variance (ANOVA). The Tukey test was used as a post-
doc test. Clinical data were statistically described as mean + standard
deviation (£+SD), frequencies when appropriate. Chi-square tests
examined the allele frequency and genotype distribution differences
between different groups. Odds ratios [95% confidence interval (CI)]
were calculated to measure the relative risks. The online tool SNPstats
was used to perform haplotype reconstruction from population genotype
data, Linkage Disequilibrium (LD) parameters (D/and r2) (https
://www.snpstats.net/start.htm.). Each polymorphism was examined in
the control population to confirm that the distribution of the genotypes
approved Hardy-Weinberg expectations (http://ihg.gsf.de/cgi-bin/h
w/hwal.pl). All values were two-tailed, and p < 0.05 was considered
to be statistically significant.

3. Results
3.1. Subject’s characteristics

In this investigation, we analyzed the SNPs of rs2910164C/G,
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1s57095329 A/G, and 1s2431697C/T in 113 SLE patients and 104
healthy controls. The mean age of patients and controls was 32.60 +
9.50 and 27.31 £ 9.70, respectively. The clinical and demographic
features and laboratory data of cases and controls are presented in Ta-
bles 2 and 3. Among SLE patients, 83% had mucocutaneous manifesta-
tion, 73% had a malar rash, 75% had ANA, 67% had anti-ds DNA, 56%
had arthritis, 51% had oral ulcers, 47% had renal disorders, and 40%
had serositis.

3.2. Genetic polymorphism analysis

The frequency of genotypes for miR-146a SNPs did not deviate
significantly from the Hardy—-Weinberg equilibrium (HWE). The geno-
type frequencies of the three SNPs in SLE patients and controls with miR-
146a (rs2910164 C/G, rs57095329 A/G, and rs2431697 C/T) genotypes
and allele frequencies are shown in Table 4. Analysis of miR-146a
(rs2910164C/G) SNP revealed that the CG genotype and G allele were
the most frequent genotype/allele in both groups, while the CC genotype
and C allele were the least frequent ones. There was no statistically


https://www.snpstats.net/start.htm
https://www.snpstats.net/start.htm
http://ihg.gsf.de/cgi-bin/hw/hwa1.pl
http://ihg.gsf.de/cgi-bin/hw/hwa1.pl

B.A. El-Akhras et al.

250 bp
200 bp
150 bp
100 bp

50 bp

Fig. 2. miR-146a (rs57095329 A/G) was detected by PCR-RFLP. PCR product
after digestion with MSpl enzyme. Lane (1) 50 bp DNA ladder. Sample lanes (5
and 6): CG heterozygous genotype. Sample lanes (2, 3,4, and 7 to 10): AA wild
genotype. All experiments were performed on 104 controls and 113
SLE patients.

significant difference in the distribution of all genotypes or alleles in
miR-146a (rs2910164C/G) SNP between the two studied groups.

Genotyping of miR-146a (rs57095329 A/G) SNP showed that the AA
genotype and A allele were more frequent. In contrast, the AG genotype
and G allele are less frequent genotypes/alleles in patients and controls
and might be considered a risk factor for the disease (OR = 2.27; CL:
0.78-6.57 and OR:2.35; CI: 0.79-6.92 for AG genotype and G allele,
respectively). A total loss of GG genotype in both groups was noticeable.
miR-146a (rs57095329 A/G) SNP did not show any statistical signifi-
cance in distributing all genotypes or alleles between both groups.
Concerning miR-146a (rs2431697C/T) SNP, the CT genotype is the most
frequent than the CC and TT genotypes, while the T allele was more
frequent than the C allele in both groups. Analysis of miR-146a
(rs2431697C/T) SNP demonstrated no statistical significance in the
distribution of all genotypes or alleles between two groups.

As shown in Supplementary Table 1, no association was found be-
tween rs2910164C/G SNP and clinical manifestations of SLE. SLE pa-
tients with pancytopenia have a slight significant association with
1s57095329 AA genotype SNP, while rs2431697 CT genotype was
significantly associated with APS manifestation.

3.3. Haplotype analysis
The possible six haplotype frequencies are shown in Table 5. GAT is

the major frequent haplotype that accounted for 34.5% and 30.9% of all
haplotypes in both the cases and controls. The CGT haplotype was

Non-coding RNA Research 7 (2022) 142-149

observed in SLE patients with total disappearance in the control group
from the haplotype analysis.

3.4. Expression of miR-146a

Using RT-qPCR analysis, miR-146a expression levels in PBMCs of SLE
patients and healthy controls were determined. Fold change in the miR-
146a expression was significantly elevated (P < 0.05) in SLE patients
(1.92 + 0.17) compared with those in healthy controls (1.37 + 0.17)
(Fig. 4).

3.5. Differential expression of miR-146a in patients and controls
according to polymorphisms

miR-146a was significantly elevated in all SLE patients in different
genotypes than their control counterparts. In miR-146a rs2910164 C/G,
the maximum production of miR-146a was observed in SLE patients
harboring CG and GG genotypes compared with CC genotype, indicating
the possible association of the G allele with an elevation of miR-146a
(Table 6).

4. Discussion

The pathogenesis of SLE is multifactorial, involving genetic, epige-
netic, environmental, and immunological factors. The balance of im-
mune response can be enlightened by the need of the immune system to
avoid uncontrolled and overreacted immune responses, which poten-
tially lead to substantial self-damage [5]. miRNAs play a crucial role in
regulating the immune response’s ‘fine-tuning’ manner [37]. The
importance of this regulation is demonstrated by the severe impairment
of the development and/or function of immune cells when miRNA

Table 2
Biochemical characteristics of SLE patients and healthy controls.
Control group [N = Patient group [N = P
Characteristics 104] 113]
ESR [mm/hr] 6.19 +1.97 52.94 + 32.84 P<0.001
Hemoglobin [g/dl] 13.31 +1.33 11.92 + 4.68 P<0.01
WBC [10°/L] 8.17 £1.29 7.89 £+ 3.61 NS
Platelets [x1000/ 290.43 £ 56.90 235.25 +129.84 P<0.001
pul]

Creatinine [mg/dl] 0.85 + 0.21 0.89 + 0.73 NS
AST [IU/L] 23.77 £5.21 23.38 +£15.18 NS
ALT [IU/L] 20.81 + 5.02 21.41 +£15.74 NS

All data are presented as mean + SD.
Erythrocytes sedimentation rate [ESR]; Alanine aminotransferase [ALT],
Aspartate aminotransferase [AST], While bold cell [WBC].

) iy e e o e i)

250 bp
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260 bp
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Fig. 3. miR-146a (rs2431697C/T) was detected by PCR-RFLP. PCR product after digestion with Taql enzyme. Lane (1) 50 bp DNA ladder. Sample lanes (6, 8, 9, 12,
16, and 17): CT heterozygous genotype. Sample lanes (3, 5, 7, and 10): wild homozygous CC genotype. Sample lanes (4, 11, and 13 to 15): mutant homozygous TT

genotype. All experiments were performed on 104 controls and 113 SLE patients.



B.A. El-Akhras et al.

Non-coding RNA Research 7 (2022) 142-149

Table 3

Laboratory and clinical characteristics of SLE patients.
Parameters M =+ SE Parameters No [%] Parameters No [%]
Disease duration [months] 7.21 + 0.53 Malar rash 82 [73%] Nonscarring Alopecia 34 [30%]
Female/Male 103/10 Photosensitivity 60 [54%] Thrombocytopenia 27 [24%]
Total SLEDAI 9.28 +0.73 Oral Ulcers 57 [51%] Hemolytic anemia 17 [15%]
Serum albumin 3.32 +£.077 Arthritis 63 [56%] Leucopenia 34 [30%]
C3 titter [mg/dl] 65.10 + 6.60 Serositis 45 [40%] Neutropenia 18 [16%]
C4 titter [mg/dl] 32.98 + 4.46 Renal disorders 53 [47%] Lymphopenia 35 [31%]

Neuropsychiatric disorders 14 [12%]

Treatment No [%] Pancytopenia 26 [23%]
Corticosteroid 91 [81%] Anti-nuclear antibodies 85 [75%]
Hydroxychloroquine 95 [84%] Anti-dsDNA antibodies 76 [67%]
Cyclophosphamide 54 [48%] Anti-phospholipid syndrome [APS] 22 [19%]
Azathioprine 71 [63%] Mucocutaneous manifestation 93 [83%]
Biologic 5 [4%]

Table 4

The genotype and allele frequencies of miR-146a gene polymorphisms in SLE
patients and controls.

Polymorphisms Control [N = 104]

N [%]

SLE [N =113]
N [%]

OR [95% CI] P

miR-146a [rs2910164C/G]

Alleles 80 [38.5%] 99 [43.8%] 1.24 [0.84-1.83] NS
C 128 [61.5%] 127 [56.2%] 0.80 [0.54-1.17] NS
G

Genotypes 18 [17.3%] 24 [21.2%] 1.28 [0.65-2.54] NS
CC

CG 44 [42.3%] 51 [45.2%] 1.12 [0.65-1.92] NS

GG 42 [40.4%] 38 [33.6%] 0.75 [0.43-1.30] NS

miR-146a [rs57095329 A/G]

Alleles 203 [97.6%] 212 [94.6%] 0.43 [0.15-1.25] NS
A 5 [2.4%] 12 [5.4%] 2.27[0.78-6.571 NS
G

Genotype 99 [95.2%] 101 [89.4%] 0.42 [0.14-1.25] NS
AA

AG 5 [4.8%] 12 [10.6%] 2.35 NS

[0.79-6.92]
GG 0 [0] 0 [0] - NS

miR-146a [rs2431697 C/T]

Expression of miR-146a
P<0.05

—

2.5 4

=
n
s

level (Mean * SE)
-

o
n
L

Relative fold change expression

ESLE mControls

Fig. 4. Comparison of miR-146a expression in PBMCs from controls and SLE
groups. The expression profile of miR146a was measured by real-time PCR.
Each sample was duplicated, and all samples were presented as relative fold
change. Each column represents the average normalized miRNA level from 104
controls and 113 SLE patients. The relative level of miRNA over U6 (internal
standard) was calculated as 27*“CT, where AACT = ACT patient group
(miRNA146a-U6) — ACT control group (miRNA146a-U6). Error bars represent
the standard error of each group’s mean calculated relative fold change. P-value

Alleles 83 [39.9%] 97 [42.9%] 1.13 [0.77-1.66] NS was performed by T-test statistical analysis.
[¢ 125 [60.1%] 129 [57.1%] 0.88 [0.60-1.29] NS
T
Genotype 14 [13.4%] 20 [17.7%] 1.38 [0.66-2.90] NS Table 6
cc miR-146aexpression in different genotypes in SLE patients and controls.
CT 55 [52.9%] 57 [50.4%] 0.91 [0.53-1.55] NS
TT 35 [33.7%] 36 [31.9%] 0.92 [0.52-1.63] NS Controls [M Patients [M P
miR-146a SNPs +SE] +SE]
[N =104] [N =113]
Table 5 miR-146a [rs2910164C/G]
ab’e ) ) o ) CC [18, 24] 0.70 + 0.43 1.51 + 0.43 P<0.001
Haplotype frequencies of miR-146a gene polymorphism in SLE patients and CG [44, 51] 1.03 + 0.22 2.11 + 0.33 P<0.001
controls. GG [38, 42] 1.59 4+ 0.39 2.13 £0.27 P<0.001
Control  SLE  OR [95% CI] P miR-146a [rs57095329 A/
Haplotype [N = [N = G]
104] 113] AA [99, 101] 1.17 + 0.20 2.00 + 0.23 P<0.001
[%] %] AG [5,12] 2.00 + 1.34 1.78 + 0.32 NS
GG [0, 0] - _ _
GAT 34.5 30.9 1.00 NS miR-146a [rs2431697 C/T]
GAC 24.7 23.4  1.08 [0.56-2.07] NS CC [14, 20] 1.39 + 0.39 2.16 + 0.59 P<0.001
CAT 23.3 20.9  1.03 [0.58-1.85] NS CT [51, 55] 1.02 + 0.25 1.93 + 0.24 P<0.001
CAC 15.1 19.5 1.34 [0.75-2.40] NS TT [35, 36] 1.37 + 0.44 1.92 £0.27 P<0.001
GGT 2.4 2.4 1.19 [0.31-4.57] NS
CGT 0 2.9 117381136.37 P<0.001
cce . o [117381135.10-117381137.65]] SLE development [23,26,27], minimal studies correlated miR-146a

expression is experimentally altered [23]. The miR-146a is one of the
critical regulators of innate and adaptive immune responses. Many
studies proved that dysregulated miR-146a could contribute to the
pathogenesis of autoimmune diseases, chronic inflammation, and ma-
lignancies [38].

Although several studies attempted to evaluate its relationship with

146

polymorphisms with SLE pathogenesis in Egyptians [28-30]. No single
research analyzed the 3 SNPs (rs2710164, rs57095329, and rs2341697)
together with miR-146a expression. Therefore, the present study was
assessed to investigate the polymorphisms of the miR-146a gene
(rs2710164, rs57095329, and rs2431697) in SLE patients compared to
controls and their effect on expression level implication on clinical
manifestations.

There was no association between rs2910164C/G SNP in the present
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study either with disease risk or SLE clinical manifestations. In the same
line with our data, several studies on Asian [39], Chinese [25], Mexican
[40], and Sweden [23] populations documented that no variations were
monitored in the distribution of rs2910164 SNP between SLE patients
and healthy controls. Also, many meta-analysis studies reported the
absence of an association between this SNP and SLE risk [12,27,41,42].
Contradictory, Aleman-Avila et al. showed significant variations in ge-
notypes distribution of rs2910164 SNP between Mexican SLE patients
and controls [4]. Ambivalent to the current study, Wu et al. observed
that Chinese patients with lupus nephritis [LN] increased the frequency
of the C allele against patients without nephritis [43]. Also, they docu-
mented that the C allele and genotype carriers were associated with LN
risk while the G allele worked as a protective factor against increasing
the disease complication [43]. Inconsistent with our study, Labib et al.
[28] found significant differences in alleles and genotypes of rs2910164
SNP between Egyptian SLE patients and controls. They also found a
significant association between this SNP and clinical manifestations
such as arthritis and nephritis.

The current study showed an unpredictable lack of significant asso-
ciation between rs57095329, rs24311697 SNPs, and SLE patients
compared to their control counterparts for the other two SNPs. However,
the frequency of the G allele and AG genotype of rs57095329 SNP were
insignificantly elevated in patients against controls; they could be dis-
ease risk factors. AA genotype of rs57095329 SNP was significantly
associated with pancytopenia, while APS was associated with CT ge-
notype of rs24311697 SNP.

Similarly, Luo et al. [25] recruited SLE patients and controls from
different places in Chinese and found no association between
rs57095329 and SLE risk in Chinese patients from Hong Kong. Another
study on Chinese [44] and European [23] populations didn’t find any
association between SLE disease and different genotypes of rs57095329
SNP. In the same line as our study, Fouda et al. and Mohammed et al.
showed no significant association between rs57095329 and SLE in the
Egyptian population [29,30]. In contrast, Luo et al. [25] documented a
significant association between rs57095329 and SLE risk in Chinese
recruited from mainland China, Taiwan, and Bangkok. Contradictory to
our data, meta-analysis studies [26,27,41,42] reported a significant
variation in the distribution of alleles and genotypes of rs57095329 SNP
between SLE patients and controls.

In contrast to the present study, the rs2431697 T allele and TT were
significantly associated with SLE risk in the Chinese population [19,25,
45]. Lee et al. reported that the rs2431697 was associated with SLE risk
in the Korean population [46]. From previous studies, a robust signifi-
cant association between the miR-146a rs2431697 SNP was detected in
both Asian and European populations [26,27]. In disagreement, Fouda
et al. [29] discovered that the T allele and TT genotype of rs2431697
SNP were significantly elevated in SLE than in controls. Further, this
152431697 SNP was associated with all SLE clinical manifestations.
Hence, they documented that the miR-146a rs2431697 T allele could be
a potential risk factor contributing to SLE susceptibility, development of
LN, and disease activity in the Egyptian population.

In parallel, the alleles and genotypes of 152431697 SNP were iden-
tical between SLE patients and controls in European [47] and Chinese
[25] populations. Pons-Estel et al. [1] showed that SLE patients with
APS have reduced survival; they are at increased risk of renal and
neuropsychiatric disorders. In parallel to the Pons-Estel et al. study, our
SLE patients harboring CT genotype might be at risk due to association
with APS [1]. Therefore, the management of APS in SLE patients should
be regarded as a priority and should be carefully balanced against this
risk factor. In contrast, the rs2431697 was associated with overall SLE
risk in the European population [17,23,48,49].

The results of miR-146a polymorphisms with the risk of SLE were
inconsistent because ethnicity is the primary source of genetic hetero-
geneity [27]. Luo et al. [25] found that one Chinese population who
lives in Hong Kong, Taiwan, and Beijing has a different spectrum of SLE
risk alleles.
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Our study showed a significantly increased level of miR-146a in
PBMCs of SLE patients compared to controls. Our research agrees that
the miR-146a level was overexpressed in SLE patients compared to
controls in Europeans [50] and Egyptian [51] populations. In contrast,
the miR-146a level was decreased as compared to healthy controls in
Egyptian [52], European [23], and Chinese [25,53,54] populations. The
inconsistent and controversial observations on the miR-146a expression
levels in SLE may be attributed to the differences in the pathogenic
pathways of the disease as well as the stage at which the samples have
been taken during disease development and genetic variations [23].

The present study showed that miR-146a expression was exalted in
SLE patients with different genotypes of rs2910164C/G SNP against
controls. The most significant expression of miR-146a was observed
with CG and GG genotypes. In the same line, Aleméan-Avila et al. showed
that miR-146a expression was significantly increased with CG and GG
genotypes. The C allele affects the processing and maturation of miR-
146a, decreasing the generation of the mature form compared with
the G allele [4]. Thus, the presence of the G allele might be associated
with increased miR-146a expression in SLE patients, which could be a
protective factor for the disease [4]. In agreement, rs2910164 SNP af-
fects miR-146a expression in LN patients where the carrier harboring CC
genotype had low miR-146a expression than CG and GG. Also, they
documented that the minor G allele might be a protective factor from LN
[43].

On the contrary, Luo et al. [25] showed no association between
rs2910164SNP and miR-146a expression. On the other hand, miR-146a
was significantly increased in SLE patients with AA genotype compared
to controls. Similarly, rs57095329 SNP effects on miR-146a expression
where AA genotype carriers had higher miR-146a expression than the
other genotype carriers [25].

Finally, our study showed that miR-146a expression was elevated in
SLE patients with CC genotype of rs2431697 SNP while it was reduced
with CT and TT genotypes against their control counterparts. Likewise,
152431697 SNP was associated with miR-146a expression in the Chinese
and Sweden population [19,23]. Therefore, the presence of the T allele
caused a reduction in miR-146a expression. Contrary to the present
study, Luo et al. [25] documented no significant connection between the
genotypes of rs2431697andmiR-146a expression level.

5. Conclusion

In conclusion, the current findings of our pilot study pointed to the
elevation in the frequency of AG genotypes and G allele of rs57095329
A/G in SLE patients, which may suggest their role in the susceptibility of
lupus in Egyptians. No significant effect of the other SNPs on disease
susceptibility was observed in our data. One of the study’s limitations
was selecting subjects from one governorate of Egypt, and this province
represents a small part of the country. Larger scale studies considering
more SNPs in miR-146a and another miRNA with relative importance in
SLE are still required to evaluate further the role of gene polymorphisms
and their interaction with susceptibility to SLE. This might help in
treatment services management.
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