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Introduction
Systemic lupus erythematosus (SLE) is a prototype for systemic 

human autoimmune disease affecting most major organ systems [1]. 
The reported prevalence of systemic lupus erythematosus (SLE) in the 
population is 20 to 150 cases per 100,000 [2]. Both geography and race 
affect the prevalence of SLE and of frequency and severity of clinical 
and laboratory manifestations [3].

 Epidemiologically, a female predominance is consistently 
demonstrated (about 90% of adult SLE) [4], which can be explained 
by the presence of two X chromosomes which carry immunologically 
related genes which can mutate and contribute to the onset of SLE 
[5]. 10-15% of SLE cases start in childhood with observed female 
predominance however not as high as in adults which is due to different 
hormonal milieu in children (low concentration of sex hormones and 
different oestrogen profile) [6].

SLE is genetically complex, with contributors anticipated from 
environmental, gene or gene-environmental factors in the pathogenesis [7].

SLE predominantly affects the females; this preponderance of female 
sex implies an important role of sex hormones such as estrogen in SLE 
pathogenesis. The peak incidence of SLE occurs in the reproductive 
period, and a postmenopausal onset of SLE is relatively uncommon [8].

Estrogens are the primary female sex hormones which have 
proinflammatory properties that might predispose to disease 
development [9]. Estrogen stimulates the production of autoantibody to 
dsDNA in peripheral blood mononuclear cells (PBMC), and decreases 
apoptosis of PBMC in SLE patients. In addition, estrogen augments 
SS-A/Ro and SSB/La antigen expression on the cell surface of human 

keratinocytes, and stimulates macrophages from SLE patient to produce 
IL-10, the levels of which increase in sera of SLE patients. Recently it 
was reported that estrogen increased calcineurin and CD40 ligand in 
SLE T cells. Some epidemiological studies have suggested that women 
taking postmenopausal hormone replacement or oral contraceptives 
could beat increased risk of developing SLE [10].

Estrogens act through estrogen receptors (ERs), which are a group 
of proteins found inside the cells. There are two different forms of the 
estrogen receptors, usually referred to as alpha and beta, each encoded 
by a separate gene (ESR1 and ESR2 on the sixth chromosome 6q25.1 
(MIMI33430) and fourteenth chromosome 14q23.2(MIM601663) 
respectively [11].

A possible correlation of ESR gene polymorphisms and of 
quantitative and qualitative changes in disease aetiopathogenesis has 
been reported [12].

Hence the purpose of this study is to determine whether the 
polymorphisms of ESR1 and ESR2 genes confer susceptibility to 
adult and juvenile onset SLE and to investigate the association of 
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Abstract
Background: Estrogens, acting through their cellular receptors namely alpha and beta, have a role in the 

development of systemic lupus erythematosus (SLE).

Objectives: To investigate whether polymorphisms of ESR1 and ESR2 genes is related to the susceptibility 
of juvenile (jSLE) and adult Systemic lupus erythematosus (aSLE) and to detect their association with clinical and 
laboratory characteristics of the disease.

Methods: Genomic DNA was extracted from 32 adult onset SLE (aSLE), 33 juvenile onset SLE (jSLE) and 60 
age and gender matched controls. Genotyping of ESR1 and ESR2 was done using the restriction fragment length 
polymorphism (RFLP) and tetra primer ARM-PCR methods respectively.

Results: There was a statistically significant difference in the genetic polymorphisms of ESR2 between the two 
studied groups (aSLE, jSLE) and the control group as regards the homomutant AA genotype (OR:0.058, p value: 
0.000) and the A allele(OR: 0.195, p value:0.007) in case of aSLE, and in homomutant AA genotype (OR:0.269, p 
value:0.017) and the A allele (OR: 0.397, p value: 0.003) in case of jSLE but the study could not find any statistically 
significant difference in the genetic polymorphisms of ESR1 between the control and the two groups.

Conclusion: This study revealed that ESR1 genetic polymorphism is not genetic risk or protective factor for 
neither aSLE nor jSLE susceptibility, but ESR2 genetic polymorphism is reported as protective factor for aSLE and 
jSLE among our studied population. Certain alleles are associated with certain clinical and laboratory parameters.
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polymorphisms with different clinical and laboratory parameters of the 
disease.

Subjects and Methods
Patients

A total of 125 subjects, recruited over the period of one year, were 
enrolled in the study, they consisted of 3 groups; group 1 were adult 
onset SLE (n=32), group 2 were juvenile onset SLE (n=33), group 3 
were healthy control subjects (n=60) matched for age and gender. 
Patients were attending the outpatient clinic or the inpatient wards 
of the Department of Rheumatology and Rehabilitation, Faculty of 
Medicine, Cairo University. All patients were fulfilling the American 
College of Rheumatology (ACR) revised criteria for diagnosis of SLE [13].

Detailed clinical records are available for all the patients and were 
used in this study.

Informed consent was obtained from all cases. The aims and the 
value of the work was discussed with them focusing on the importance 
of the work in the future of SLE in our community. Ethical approval was 
obtained from local Ethics committee.

Methods

Sampling: For each patient and control, 3-5 ml of venous blood 
was collected on ethylene diamine tetra-acetic acid (EDTA) by sterile 
venipuncture using a sterile vacutainer tube. Samples were either stored 
in the same vacutainer at -2ºC or used directly within 24 hours for 
genomic DNA extraction.

Genotyping

Genotyping of ESR1 (rs2234693) polymorphism: DNA was 
isolated from whole-blood samples using QIAamp DNA blood Mini 
kit-Qiagen (from Hoffmann-La Roche AG, Hilden, Germa).

The restriction fragment length polymorphism (RFLP) method was 
used. The primers were: forward primer 5' CAT GAA CCA CCA TGC 
TCA GT 3', reverse primer 5' ACC ACA CTC AGG GTC TCT GG 3'. 
PCR was performed in a total volume of 10 ul containing 200 ng of 
DNA, 25 pmol of each primer, 200 uM of each dNTP, 1 ul of magnesium 
chloride, 1 ul of 10 x reaction buffer and 0.8U of Taq DNA polymerase. 
The PCR conditions consisted of 32 cycles of 30 sec at 95ºC, 55 sec at 
63ºC and 60 sec at 72ºC. PCR product was then digested using 5U of 
PvuII restriction enzyme and electrophoresed in agarose gel. The wild 

homozygous genotype (TT) appeared as a two bands of 202 bp and 44 
bp, While the homomutant genotype (CC) appeared as a single band of 
246bp, and the heteromutant genotype (TC) appeared as three bands at 
246bp, 202bp and 44bp (Figure 1) [6].

Genotyping of ESR2 (rs4986938) polymorphism: DNA was 
isolated from whole-blood samples using QIAamp DNA blood Mini 
kit-Qiagen (from Hoffmann-La Roche AG, Hilden, Germany).

Genotyping was performed by a tetra primer ARM-
PCR method, allowing the detection of homo- and 
heterozygous genotypes in a single test. The primers will be 
(5'-3') Forward outer AATCTCAGCACCTTTTTGTCCCC, 
Forward inner ACTGGCCCACAGAGGTCAAAA, Reverse 
outer GAAACGCTGCATTCAAATGTGC, Reverse inner 
CACTGGAGTTCACGCTTCATCC, Polymerase chain reaction (PCR) 
was performed in a total volume of 10 ul containing: 200 ng of DNA, 
25pmol of each outer primer and 25pmol of each inner primer, 200 um 
of each dNTP, 1ul of 10 x reaction buffer, 1ul of magnesium chloride 
and 0.8 U of Taq DNA polymerase. The PCR conditions consisted of 10 
cycles of 10 sec at 95°C, 30 sec at 68.5°C and 30 sec at 72°C followed 
by 22 cycles of 10 sec at 95°C, 30 sec at 58°C and 30 sec at 72°C. After 
PCR, three products were observed on agarose gel electrophoresis one 
at 439 bp (a constant control band, the product of the two outer primers), a 
274-bp band specific for the G allele (product of the forward outer and the 
reverse inner primers) and a 207-bp band specific for the A allele (product 
of the forward inner and the reverse outer primers) (Figure 2) [14].

Statistical analysis

Data was analyzed using IBM SPSS advanced statistics version 
20 (SPSS Inc., Chicago, IL). Numerical data of scores were expressed 
as mean and standard deviation or median and range as appropriate. 
Qualitative data were expressed as frequency and percentage. Chi-
square test (Fisher’s exact test) was used to examine the relation between 
qualitative variables. For quantitative data, comparison between two 
groups was done using Mann-Whitney test (non-parametric t-test). 
Comparison between 3 groups was done using analysis of variance 
(ANOVA test) then post-Hoc "Schefe test" was used for pair-wise 
comparison. Odds ratio (OR) with it 95% confidence interval (CI) were 
used for risk estimation. A p-value <0.05 was considered significant.

Results
The different clinical and laboratory data of the adult SLE and 

juvenile SLE patients are shown in Table 1.

Figure 1: Electrophoresis image of the ESR1 genotyping visualized by 
ethidium bromide staining on agarose gel. The lengths of the DNA fragments 
are (1) 246 bp and 202 bp for the TC genotype, (2) 202 bp for the TT genotype 
(3)  246 bp for the CC genotype.(44 bp couldn’t be seen).

Figure 2: Electrophoresis image of tsahe ESR2 genotyping visualized by 
ethidium bromide staining on agarose gel. The lengths of the DNA fragments 
are (1) 439 bp and 274 bp for the GG genotype, (2) 439 bp, 274 bp and 207 bp 
for the GA genotype (3) 439 bp and 207 bp for the AA genotype.
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Results of genotyping of ESR1 (rs2234693) gene polymorphisms 
and ESR2 (rs4986938) in aSLE patients and controls.

Genotyping of ESR1 gene polymorphism by PCR-RFLP technique 
revealed no statistical significant difference between the patients and 
the controls while statistical significant difference was found between 
the patients and the control regarding the ESR2 (AA genotype and G,A 
alleles) (Table 2).

Results of genotyping of ESR1 (rs2234693) gene polymorphisms 
and ESR 2 (rs4986938) in jSLE patients and controls.

Genotyping of ESR1 gene polymorphism technique revealed no 
statistical significant difference between the patients and the controls 
in the distribution of the different genotypes and alleles. Statistical 
significant difference was found between the patients and the control 
regarding the ESR2 genetic polymorphism as regards homomutant 
(AA) and the polymorphic allele (A) allele of ESR2 gene, which 

is significantly lower in adult SLE patients compared to controls. 
Calculated Odds ratio revealed that ESR2 gene polymorphism is 
associated with decreased risk of adult SLE (Table 3).

Association of genotypes and alleles with different clinical and 
laboratory parameters.

Distribution of the ESR1 alleles among aSLE stratified according to 
clinical and laboratory variables.

 Statistical comparison showed no significant difference as regard 
mucocutaneous (P=0.664), muscloskeletal (P=0.721), serositis (P= 
0.054), cardiac (P=0.253), chest (P=0.872), lupus nephritis (P=0.466), 
lupus cerebritis (P=0.135), hematological (p=0.659), but show statistical 
significant difference as regard ANA (P=0.012) and dsDNA (P=0.018).

Distribution of the ESR2 alleles among aSLE stratified according to 
clinical and laboratory variables.

 Statistical comparison showed no significant difference as regard 
mucocutaneous (P=0.295), muscloskeletal (P=0.915), serositis 
(P=0.199), cardiac (P=0.373), lupus nephritis (P=0.090), lupus 
cerebritis (P=0.423), hematological (P=0.583), ANA (P=0.789) and 
dsDNA (P=0.602), but show statistically significant difference as regard 
chest (P=0.041).

Distribution of the ESR1 alleles among jSLE stratified according to 
clinical and laboratory variables.

 Statistical comparison showed no significant difference as regard 
mucocutaneous (P=0.259), musculoskeletal (P=0.539), serositis (P= 
0.446), cardiac (P=0.722), chest (P=0.390), lupus nephritis (P=0.812), 
lupus cerebritis (P=0.237), ANA (P=0.350), dsDNA (P=0.522) but show 
statistical significant difference as regard hematological (P=0.020).

Distribution of the ESR2 alleles among jSLE stratified according to 
clinical and laboratory variables.

 Statistical comparison showed no significant difference as regard 
mucocutaneous (P=0.953), musculoskeletal (P=0.793), serositis 
(P=0.541), cardiac (P=0.379), chest (P=0.693), lupus nephritis 
(P=0.672), lupus cerebritis (P=0.839), hematological (P=0.199), ANA 
(P=0.209) and dsDNA (P=0.988).

 Combined haplotypes analysis of ESR1 and ESR2 in aSLE and the 
controls.

Combined haplotypes analysis revealed that the frequency of CC/
GA combined genotype was higher in adult SLE patients compared 
to controls and conferred three folds increase risk of SLE (p=0.046). 
However, the TC/AA combined genotype was significantly higher in 

jSLE(n=33)
n(%)

aSLE(n=32)
n(%) Total(n=65) P value

Sex n (%)
Female 28(84.8) 31(96.9) 59(90.8)

0.197
Male 5(15.2) 1(3.1) 6(9.2)

Mucocutaneous n 
(%)

-ve 6(18.2) 5(15.6) 11(16.9)
0.783

+ve 27(81.8) 27(84.4) 54(83.1)

M u s c l o s k e l e t a l 
n(%)

-ve 10(30.3) 4(12.5) 14(21.5)
0.081

+ve 23(69.7) 28(87.5) 51(78.5)

Serositis n(%)
-ve 21(63.6) 21(65.6) 42(64.6)

0.867
+ve 12(36.4) 11(34.4) 23(35.4)

Cardiac n(%)
-ve 22(66.7) 14(43.8) 36(55.4)

0.063
+ve 11(33.3) 18(56.3) 29(44.6)

Chest n(%)
-ve 30(90.9) 26(81.3) 56(86.2)

0.303
+ve 3(9.1) 6(18.8) 9(13.8)

Lupus nephritis 
n(%)

-ve 12(36.4) 11(34.4) 23(35.4)
0.867

+ve 21(63.6) 21(65.6) 42(64.6)

Lupus cerebritis 
n(%)

-ve 24(72.7) 22(68.8) 46(70.8)
0.724

+ve 9(27.3) 10(31.3) 19(29.2)

Hematological n(%) 
-ve 16(48.5) 15(46.9) 31(47.7)

0.897
+ve 17(51.5) 17(53.1) 34(52.3)

ANA n(%)
-ve 7(21.2) 5(15.6) 12(18.5)

0.562
+ve 26(78.8) 27(84.4) 53(81.5)

dsDNA n(%)
-ve 20(60.6) 13(40.6) 33(50.8)

0.107
+ve 13(39.4) 19(59.4) 32(49.2)

*P is only statistically significant if ≤ 0.05. 
Table 1: The clinical and laboratory characteristics among patients with juvenile 
and adult SLE.

Gene aSLE(32) control(60) OR 95%CI P value

ESR1

TT 7(21.9) 6(10.0) 1(reference) - -
TC 14(43.8) 28(46.7) 0.889 0.375-2.107 0.829
CC 11(34.4) 26(43.3) 0.685 0.281-1.669 0.504
T 28/64(43.8) 40/120(33.3)

0.643 0.345-1.19 0.163
C 36/64(56.3) 80/120(66.7)

ESR2

GG 17(53.1) 14(23.3) 1(reference) - -
GA 13(40.6) 14(23.3) 2.248 0.891-5.669 0.097
AA 2(6.3) 32(53.3) 0.058 0.013-0.266 0.000*
G 47/64(73.4) 42/120(35.0)

0.195 0.1-0.38 0.007*
A 17/64(26.6) 78/120(65.0)

*P is only statistically significant if ≤0.05
Table 2: Comparison between aSLE patients and controls as regards the 
frequencies of ESR1 and ESR2 genotypes and alleles.

Gene jSLE(33) control(60) OR 95%CI P value

ESR1

TT 4(12.1) 6(10.0) 1(reference)
TC 17(51.5) 28(46.7) 0.911 0.224-3.698 0.896
CC 12(36.4) 26(43.3) 0.692 0.164-2.917 0.616
T 26/66(39.4) 40/120(33.3)

0.82 0.43-1.53 0.534
C 40/66(60.6) 80/120(66.7)

ESR2

GG 13(39.4) 14(23.3) 1(reference)
GA 12(36.4) 14(23.3) 0.923 0.314-2.716 0.884
AA 8(24.2) 32(53.3) 0.269 0.091-0.794 0.017*
G 38/66(57.6) 42/120(35.0)

0.397 0.214 – 0.734 0.003*
A 28/66(42.4) 78/120(65.0)

*P is only statistically significant if ≤0.05.
Table 3: Comparison between jSLE patients and controls as regards the 
frequencies of ESR1 and ESR2 genotypes and alleles.
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control (p=0.031). Relative risk estimation revealed that this combined 
genotype is associated with decreased risk of adult SLE (Table 4).

Combined haplotypes analysis of ESR1 and ESR2 in jSLE and 
controls.

Combined haplotypes analysis revealed that the frequency of the 
TC/AA combined genotype was significantly higher in the control 
group (p=0.028). Relative risk estimation revealed that this combined 
genotype is associated with decreased risk of juvenile SLE (Table 4).

Discussion
 PvuII polymorphisms of ESR1 have been studied in many diseases, 

and there are reports that these polymorphisms are associated with 
breast cancer [15], endometrial cancer [16], generalized osteoarthritis 
[17], osteoporosis [18], and the effects of estrogen replacement on lipid 
metabolism [19]. Also there are few reports in its association with SLE 
and with clinical and laboratory manifestations of the disease [6].

As regards ESR1 (rs2234693) gene polymorphism in SLE, our study 
has demonstrated that comparison between the controls and aSLE 
revealed no significant difference regarding genotypes and alleles. This 
goes in accordance with Kisiel et al. [6] and, Lee et al. [4], who found no 
significant difference between the two groups.

Also comparison done between the controls and jSLE revealed no 
significant difference regarding genotypes and alleles. On the contrary 
Kisiel et al. [6] found significant increase of the frequency of the C 
allele (OR=1.87, P=0.006) and CC genotype (OR=1.56, P=0.006) in 
jSLE group compared to the control, Calculated Odds ratio revealed 
that ESR1 gene polymorphism is associated with increased risk of jSLE. 
In contrary, Lee et al. [4] found significant difference between jSLE 
and controls as regard CC (OR=0, 95%CI=0-0.63, P=0.0045) which is 
higher in control, Calculated Odds ratio revealed that the presence of 
CC polymorphism is associated with decreased risk of jSLE.

Kisiel et al. [6] studied the role of ESR2 genetic polymorphism in 
SLE. We tried to replicate this association in our study. No statistical 
significant difference between the controls and aSLE, as regard GA 

genotype, but there was a significant difference as regards homomutant 
AA and the A allele which are significantly lower in aSLE patients 
compared to controls. Calculated Odds ratio revealed that ESR2 
gene polymorphism is associated with decreased risk of aSLE. These 
findings were not matching with that found by Kisiel et al. [6], where 
comparison between the two groups showed significant difference as 
regard AA: (OR=1.46, P=0.008) and A: (OR=1.46, P=0.008) which 
are higher in adult SLE patients compared to controls. Calculated 
Odds ratio revealed that ESR2 gene polymorphism is associated with 
increased risk of aSLE, also a report implicated this allele as a risk factor 
for Grave’s disease [14].

The same was found in case of ESR2 polymorphisms in jSLE. The 
comparison between the control group and jSLE also revealed no 
significant difference as regard GA, but we found significant difference 
as regards homomutant (AA) and the polymorphic (A) allele which 
are significantly lower in juvenile SLE patients compared to controls. 
Calculated Odds ratio revealed that ESR2 gene polymorphism is 
associated with decreased risk of jSLE. These results go in contrary 
with Kisiel et al. [6], where no significant difference between jSLE and 
control was found.

The relation between the clinical characteristics and laboratory 
data of aSLE group of patients and different the ESR1 genotypes 
shows no statistically significant difference, also in relation to ESR1 
allele no statistically significant difference could be found except for 
the statistically significant difference found as regards ANA (p=0.012), 
dsDNA (0.018) with increased frequency in the group carrying C allele.

In case of the clinical characteristics and laboratory data of jSLE 
group of patients in relation to ESR1 genotypes, no statistically significant 
difference could be found and in relation to ESR1 allele no statistically 
significant difference could be found except a statistically significant 
difference that could be found as regards hematological manifestations 
(p=0.020) with increased frequency in the group carrying T allele. This 
goes in accordance with Kisiel et al. [6], who found no statistically 
significant association between the different genotypes and the clinical 
and laboratory data of the jSLE group of patients but in contrary he 
found statistical significant difference as regard lupus nephritis (0.02) 
and lupus cerebritis (p=0.005).

The case was also close to the results of the clinical characteristics 
and laboratory data of aSLE group of patients in relation to ESR2 alleles 
where no statistically significant difference could be found, except for the 
statistically significant difference found as regard chest manifestations 
(p=0.041) with decreased frequency in the group carring G allele. This 
goes with that found by Kisiel et al. [6], who found no statistically 
significant association between the clinical and laboratory data of the 
SLE group of patients and those genetic polymorphisms.

Concerning with the clinical characteristics and laboratory data of 
jSLE group of patients and their relation with ESR2 genotypes also no 
statistically significant association between the clinical and laboratory 
data of the SLE group of patients and those genetic polymorphisms.

The above mentioned discrepancies could represent differences in 
the genetic background between populations studied. Nevertheless, 
ethnic variation and genetic mixture have been considered in any 
evaluation of the genetic background of multifactorial diseases.

In this study by comparing jSLE and aSLE, we found no significant 
difference in the distribution of ESR1 and ESR2 genotyping and alleles 
between both groups. This was against what found by Kisiel et al. [6], 
who found that the homomutant of ESR1 (CC) in jSLE (34.5%) and 

aSLE (n=32) Control (n=60) OR 95%CI P-value
TT/GG 4 0 1 (Reference)
TT/GA 2 2 1.93 0.25-14.41 0.608
TT/AA 1 4 0.43 0.04-4.08 0.65
TC/GG 9 8 2.54 0.87-7.42 0.09
TC/GA 4 8 0.92 0.25-3.35 0.91
TC/AA 1 12 0.129 0.016-0.99 0.031*
CC/GG 4 6 1.24 0.23-4.75 0.92
CC/GA 7 4 3.79 1.01-14.02 0.046*
CC/AA 0 16 ND

jSLE(33) Controls (n=60) OR 95%CI P-value
TT/GG 0 0 1 (Reference)
TT/GA 1 2 0.906 0.07-10.38 0.937
TT/AA 3 4 1.44 0.3-6.91 0.641
TC/GG 7 8 1.75 0.57-5.35 0.382
TC/GA 9 8 2.43 0.88-7.09 0.159
TC/AA 1 12 0.125 0.015-1.009 0.028*
CC/GG 6 6 2 0.58-6.79 0.335
CC/GA 2 4 0.9 0.156-5.21 0.909
CC/AA 4 16 0.37 0.11-1.24 0.121

 *P is only statistically significant if ≤0.05.
Table 4: Comparison between aSLE and control, and the jSLE and the controls as 
regards Combined haplotypes analysis of ESR1 and ESR2.
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in aSLE (19.6%) revealing that ESR1 gene polymorphism is associated 
with increased risk of jSLE, He also found that the homomutant of ESR2 
(AA) in jSLE (8.3%) and in aSLE (16.1%) revealing that ESR2 gene 
polymorphism is associated with increased risk of aSLE. In contrary to 
our results and the results of Kisiel et al. [6], Lee et al. [4], found that CC 
of ESR1 in aSLE (15.6%) and in jSLE(0%) and stated that SLE patients 
with the CC genotype were older at disease onset. Similar to Lee et al. 
[4], Johansson et al. [20], stated that carriers of pvuII C allele showed a 
later onset of SLE (P=0.02).

Our study uniquely analyzed the combined haplotypes of ESR1 
and ESR2 in aSLE and control groups to add to the value of the results 
and revealed that the frequency of CC/GA combined genotype was 
higher in aSLE patients compared to controls and conferred three folds 
increase risk of aSLE (0.046). However, the TC/AA combined genotype 
was significantly higher in control (p=0.031). Relative risk estimation 
revealed that this combined genotype is associated with decreased risk 
of aSLE.

This combined haplotypes analysis of ESR1 and ESR2 was also done 
in jSLE and control groups and revealed that the frequency of the TC/
AA combined genotype was significantly higher in the control group 
(p=0.028), also denoting the protective role of this combined haplotype.

In conclusion our results revealed that ESR1 genetic polymorphism 
is not a genetic risk or protective factor for neither aSLE nor jSLE 
susceptibility, but ESR2 genetic polymorphisms is reported as protective 
factor for aSLE and jSLE susceptibility among our studied population 
suggesting new clues for the susceptibility of the disease.

An association was found between the ESR1 alleles distribution 
and laboratory data (ANA and dsDNA) in aSLE, and hematological 
manifestation in jSLE, in case of ESR2 allele distribution we found 
statistically significant association between the ESR2 alleles distribution 
and chest manifestation in aSLE and there was no statistically significant 
difference between aSLE and jSLE as regards the genetic polymorphism 
of the two genes or clinical or laboratory findings.

Background factors (genetic and otherwise) differentiating 
populations can modify the expression of a gene and lead to different 
levels of association. Even though our reported associations are not 
robust, there is a short-term benefit from this genetic association study, 
when included in a meta-analysis, which is a better understanding 
of disease pathogenesis. This will hopefully lead in turn to novel and 
better treatments and/or more tailored drug therapy.
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