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 Abstract 

Background: Multiple Sclerosis (MS) is a multifocal autoimmunedisabling disease of the central 

nervous system. While several autoimmune diseases have been linked to IL-2RA gene 

polymorphisms,only a limited number of studies have investigated the association between the 

IL-2RA rs2104286 polymorphism and the risk of multiple sclerosis, with conflicting results. 

Purpose: The aim of this study was to explore the possible association between the IL-2RA gene 

rs2104286 polymorphism and the risk of MS in the Egyptian population. Methods: Two hundred 

Egyptians were included in this study; 100 patients diagnosed with MS,and 100 age-matched 

healthy volunteers were enrolled as controls. One ml of blood was withdrawn from all 

subjectsand delivered to EDTA-containing tubes for genotyping of IL-2RA 

gene(rs2104286)polymorphism by T-ARMS-PCR method. Results: Our resultsshowed anon-

significant difference in IL-2RA (rs2104286) genotypes or allele distribution between MS 

patients and controls. Furthermore, there was no statistically significant difference between the 

studied SNP and other clinic-demographic characteristics of MS including disease onset, disease 

duration, EDSS score, or number of relapses, except for the AG genotypewhich was significantly 

correlated with a higher median age of the disease onset. Conclusion:The lack of 

associationobserved between the IL-2RA (rs2104286) polymorphism and the risk of MS, as well 

as most clinical and demographic parameters,suggest that the IL-2RA gene (rs2104286) may not 

serve as a reliable biomarker for MS susceptibility in the Egyptians. These findings highlight the 

need for further research in larger and more diverse populations to validate these observations. 
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1. Introduction 

Multiple sclerosis (MS) is an autoimmune 

chronic neurological disease characterized by 

inflammatory progressivedemyelination in the 

central nervous system (CNS)that mediated by T 

cells.Nearly 2.3 million individuals globally have 

been diagnosed with MS, with North America, 

Australia andWestern Europereporting the highest 

prevalence[1, 2].  

While Middle Eastern and North African 

countries were previously recognized as regions 

with a low to moderate risk of multiple sclerosis 

(MS), recent findings indicate that the prevalence 

of MS is rising in this area[3, 4].In Egypt, 

approximately 59,671 individuals have been 

diagnosed with MS, reflecting a prevalence rate of 

59 cases per 100,000 people[5].MS typically 

begins in early adulthood, usually between the 

ages of 20 and 50 [6, 7], with a higher incidence 

among females compared to males (3:1 ratio)[8, 

9]. 

Multiple sclerosis is a multifactorial 

disease arising from a complex interaction of both 

genetic and environmental factors[10, 

11].Genome-wide association studies (GWAS) 

have identified IL2RA as a genetic risk factor for 

MS [12]. The interleukin 2 alpha-receptor (IL-

2RA) gene is located on the short arm of 

chromosome 10 (p15.1) [13]. This gene encodes 

the IL-2RA subunit, which is critical for the 

proliferation and differentiation of T cells by its 

role in amplifying IL-2 signal [14, 15]. 

Expression of IL-2RA has been associated 

with the development of various autoimmune and 

inflammatory diseases, such as Graves' disease 

[16], systemic lupus erythematosus (SLE) [17], 

rheumatoid arthritis (RA) [18], generalized 

vitiligo[19],  inflammatory bowel disease (IBD) 

[20], intermediate uveitis [21], type 1 diabetes 

(T1D) [22], MS[23] and alopecia areata [24]. 

Additionally, it was shown that the single 

nucleotide polymorphisms (SNPs) in or near the 

IL-2RA gene could be a risk factor for several 

autoimmune diseases including MS [23,25, 26, 27, 

28, 29]. 

 The rs2104286 is a polymorphism within 

the first intron of the IL-2RA gene [30, 31]. 

Conflicting results were reported as regard the 

correlation of this SNP with the risk of MS. While 

the association between MS susceptibility and the 

IL-2RA SNP has been found among the population 

of some countries [32,33, 34, 35],other studies 

found insignificant associations [36,37, 38].The 

aim of the current study is to assess the possible 

association of the (rs2104286)SNP within the 

IL2RA gene among Egyptian population with the 

development of MS. 

2. Subjects and Methods  

2. 1. Study Participants 

This case-control observational study was 

conducted in the ―Medical Biochemistry and 

Molecular Biology Department‖ in Mansoura 

Faculty of Medicine, Mansoura University, 

between March 2022 and October 2023. It 

included 200 Egyptian participants: 100 patients 

diagnosed with multiple sclerosis (MS), aged 

between 20 and 52 years, and 100 age-matched 

healthy subjects as a control group. Multiple 

sclerosis patients were selected from the 

―Neurology Department‖, Mansoura University 

Hospitals, between March 2022 and January 

2023.Control subjects in the study had nofamily 

history or symptoms of MS, and were free from 

other autoimmune diseases, cancers, or serious 
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infections. Written informed permission was given 

by each participant, and the Institutional Review 

Board (IRB) of Mansoura Faculty of 

Medicineauthorized the study(IRB code 

MS.22.01.1824). 

The patients enrolled in the study were 

diagnosed with MSaccording to the 2017 

McDonald Criteria [39,40].Individuals were 

excluded if they had any of the following 

conditions: rheumatoid arthritis (RA), autoimmune 

thyroiditis, SLE, scleroderma,hepatitis B virus 

(HBV) infection, HIV infection, or any serious 

infections, cancer, or if they were pregnant or 

breastfeeding. 

A full medical history was taken for all 

patients, emphasizing the age at the disease onset, 

disease duration, and number of relapses. A full 

neurological examination was performed. 

Cerebrospinal fluid (CSF) analysis,Magnetic 

Resonance Imaging (MRI), and Evoked Potential 

test,measuring the electrical activity in areas of the 

brain and spinal cord inresponse to stimulation, 

were conducted, and the Expanded Disability 

Status Scale (EDSS) score was measured. 

Noteworthy, the EDSS is used to assess the level 

of disability in MS and to track its progression 

over time. It is a scoring system that ranges from 

0, indicating normal neurological function, to 10, 

representing death caused by MS, with scores 

increasing in 0.5-point increments[41]. 

2. 2. Methods:  

2. 2. 1. Blood Collection and Genomic DNA 

Extraction 

Each participant had one milliliter (1 ml) 

of peripheral blood drawn by venipuncture, which 

was then placed in tubes with ethylene diamine 

tetra-acetic acid (EDTA) to inhibitblood clotting. 

After being appropriately labeled, the samples 

were kept for further molecular analysis at -

20°C.GenomicDNA was isolated using the 

GeneJET Whole Blood spin column Genomic 

DNA extraction kits (Thermo Scientific, USA, 

Cat. no. #K0781) and preserved at −20°C until 

further use. Using a NanoDrop 2000c 

spectrophotometer,concentration and purity of 

DNA were measured, while DNA quality was 

assessed through ethidium bromide-stained 

agarose gel electrophoresis. 

2. 2. 2. Genotyping of IL-2RA gene (rs2104286) 

polymorphism: 

IL-2RA (rs2104286) gene polymorphism 

was analyzed by allele-specific tetra-primer 

amplification refractory mutation system 

polymerase chain reaction (T-ARMS-PCR).The 

tetra oligonucleotide primers used in this study are 

presented in Table 1and were purchased from 

Invitrogen (ThermoFisher Scientific).For each 

sample, a total PCR reaction of 25 µL mixture 

volume was prepared, consisting of 12.5 µL of 

PCR master mix (2X), 5 µL of template DNA (20 

ng/µL), 1 µL (10 pmol/µL) of each tetra primer 

(forward and reverse), and 3.5 µL of Nuclease free 

water. 

The following amplification program was 

used for programming the PCR thermal cycler 

(Applied Biosystems, model 2720): Initial 

Denaturation at 95 ˚C for 3 minutes; followed by 

35 repeated cycles of: Denaturation (95 ˚C for 30 

seconds), Annealing (62.5 ˚C for 30 seconds)and 

Extension (72 ˚C for 30 seconds);then Final 

Extension at 72 ˚C for 5 minutes. For separation of 

the PCR products, agarose gel (2.5%)(Thermo 

Scientific TopVision Agarose, USA, Cat. no 

#R0491) was used, utilizing a 50 bp DNA ladder 
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(GeneRuler 50 bp DNA Ladder, ready-to-use by 

Thermo Scientific, USA, Cat. no #SM0373) as a 

molecular weight marker. According to the 

sequence of the used primers, outer (G) forward 

and inner (G) reverse primers generated a 164 bp 

fragment when the G allele was present. Inner (A) 

forward and outer (A) reverse primers generated a 

242 bp fragment when the A allele was present. 

An internal control fragment of 349 bp was 

generated using outer primers, which was 

independent of the presence of either the A or G 

allele [38] (Figure 1). 

 

Figure1:TheIL-2RA gene(rs2104286)polymorphismdemonstratedtheprimers used (G>>red, 

A >>green). 

Table (1):Primersused in thestudyfor amplification of IL-2RA gene (rs2104286) polymorphism: 

 

Primer name Sequence ‘5->3’ 

Outer (G) forwardprimer ATCTATCCAATATCTCTCATGCCCCTTT  

Outer (A) reverse primer AAAATTCCTACACAAGCAAACAAACAGC 

Inner (A) forward primer GCATAGATATAGTCATGGTAACACAAGGCA 

Inner (G) reverse primer  CCCATGCTCAGTAGATCTTACCACAGAC 

The genotype of the sample would be 

identified by the appearance of the following 

bands: Homozygous wild genotype (A/A): two 

bands (349 bp, 242 bp); Homozygous (G/G)mutant 

genotype: Two bands (349 bp and 164 bp). 

Heterozygous (A/G)mutant genotype: Three bands 

(349 bp, 242 bp and 164 bp)[38]. In our study, the 

homozygous (G/G) genotype could not be 

detected(Figure 2). 
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Figure2: IL-2RA rs2104286 PCR product. Lane (6) contains a 50 bp ladder. Lanes(1, 2, 3, 5, 8, 

9, 10, 11) contain 349 and 242 bp bands (A/A genotype). Lanes (4, 7) contain 349, 
242, and 164 bp bands (A/G genotype). 

 

2. 3. Statistical Analysis  

Statistical data were analyzed using the 

Statistical Package for Social Science (IBM SPSS 

Statistics for Windows, Version 25.0; IBM 

Corp., Armonk, NY, released 2017). Categorical 

variables were presented as frequencies and 

percentages.The ―Chi-Square test ―was used to 

compare qualitative data for two groups.  

Quantitative data were initially tested for 

normality using ―Kolmogorov-Smirnov‖ to 

determine parametric or non-parametric 

distribution.The data were presented as ―median 

and interquartile range‖as they were 

nonparametrically distributedand the ―Mann-

Whitney U test‖ was employed to assess the 

significance of differences between two 

groups.Additionally, odds ratios (ORs) were 

calculated to evaluate the strength of association 

between exposure and outcome, 95% confidence 

interval (95%CI) to estimate the precision of the 

OR, and p value to measure the probability of the 

observed data.  The SNPs were tested for Hardy–

Weinberg equilibrium (HWE) to ensure that the 

selected study groups were representative of the 

Egyptianpopulation. If p value was ≤ 0.05 for any 

of the tests used, results were considered 

statistically significant. 

3. Results: 

3.1. Demographic characteristics of the 

study groups: 

Table (2): Demographic features of the MS and control groups: 

 

Characteristics 

Control 

N=100 

MS 

N=100 

 

Test 

 

P 

N (%) N (%) 

Sex: 

Male 

Female 

 

41 (41.0%) 

59 (59.0%) 

 

28 (28.0%) 

72 (72.0%) 

 

X
2
=3.739 

 

0.053 

 Median (IQR) Median (IQR)   

Age (years) 36 (21-55) 35 (20-52) U=4794 0.614 
IQR: Interquartile range, X2: Chi-Square test, U: Mann Whitney test, p: probability. 
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Age and sex distributions are shown in 

Table 2. The percentage of males in the control 

group in comparison to the MS group was 41.0% 

vs. 28.0% while the female’spercentage in the 

control group compared to the MS group was 

59.0% vs. 72.0%. Regarding the sex, 

nostatistically significant difference was found 

between the patient and the control groups (p = 

0.053).The median age was 35 years among the 

MS group whereas the median age of the controls 

was 36 years. There was also no significant 

difference between the MS and the control groups 

regarding age; (p =0.614). 

 

Table (3): Clinical characteristics of the MS group: 

 

 

Characteristics of MS Group 

MS (N = 100) 

Median (IQR) 

Age of onset (years) 30.5 (19-51) 

Disease duration (years) 2.0 (1-17) 

Number of relapses 2.0 (1-10) 

EDSS score 1.0 (0.5-5) 
EDSS: Expanded Disability Status Scale; IQR: Interquartile range. 

 

3.2. Clinical characteristics of the MS group: 

Table 3 shows the age of the MS onset, duration 

of the disease, number of relapses, and EDSS 

score for the MS group. The median age of onset 

of MS is 30.5 (19.0–51.0) years. The median 

disease duration is 2 (1.0–17.0) years. The median 

number of relapses is 2 (1–10), and the median 

EDSS score is 1 (0.5–5). 

3.3. Distribution of IL-2RA gene rs2104286 

polymorphism in the two study groups: 

Table(4):Genotype and Allele frequency of IL-2RA gene rs2104286 polymorphism in MS vs. control group: 

 

IL-2RA rs2104286 Control N (%) MS 

N (%) 

 

P 

 

X2 

OR   ( 95%CI) P value for HWE         

(control group) 

Genotype: 

AA 

 

85 (85.0%) 

 

86 (86.0%) 

 

0.841 

 

0.040 

 

1.05(0.64-1.72) 

 

0.417 

AG 15 (15.0%) 14 (14.0%) 0.841 0.040 0.95(0.58-1.55) 

GG 0 (0.0%) 0 (0.0%) - - - 

Alleles: 

A 

 

185(92.5%) 

 

186(93.0%) 

 

 

0.847 

 

 

0.037 

 

1.05(0.65- 1.68) 

G 15(7.5%) 14(7.0%) 0.95(0.59- 1.53) 

X2: Chi-square test, OR: odds ratio, CI: confidence interval, p: probability. 
 

Table 4 shows that the genotypes of the studied 

SNP in the control groupwere in accordance with 

HWE (P=0.417). The wild homozygous genotype 

AA frequency was (86.0%) in MS patients 

compared to (85.0%) in healthy individuals. The 

frequency of the heterozygous genotype AG was 

(14.0%) in MS patients and (15.0%) in healthy 

controls.Furthermore, the A allele was (93.0%) in 
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MS patients and (92.5%) in healthy controls, and 

the G allele was (7.0%) in MS patients and (7.5%) 

in healthy controls. According to these results, no 

statistically significant difference 

wasexistingconcerningthe distribution of 

either(AA and AG) genotypesor (A and G alleles) 

between MS and healthy control groups (p=0.841 

and p=0.841 andp=0.847) respectively. 

3.4. Association between IL-2RA gene 

rs2104286 polymorphism with different 

demographic and clinical data: 

Table (5): Association of IL-2RA gene rs2104286 polymorphism with gender among the studied groups: 

 

  Control MS 

Genotype Gender N (%) X
2
 (p) N (%) X

2
 (p) 

AA Male 37(43.5%)  

 

1.499 

(0.221) 

24(27.9%)  

 

0.003 (1^) 
Female 48(56.5%) 62(72.1%) 

P 0.278 <0.001* 

AG 

 

Male 4(26.7%) 4(28.6%) 

Female 11(73.3%) 10(71.4%) 

P 0.071 0.109 
X2: chi-square test; ^: (FET) Fisher Exact test; p: probability, p<0.05 is considered significant. 

 

The association between IL-2RA gene rs2104286 

polymorphism and gender among the studied 

groups is analyzed in Table 5. In the MS group, 

the AA genotype was significantly more prevalent 

among females with MS than males 

(p<0.001).However, no significant association was 

found between AAgenotypeand gender among 

control group(p=0.278). Moreover, the 

distribution of genotypes AGdid not show any 

significant difference between males and females 

either in the MS or in the control group(p>0.05). 

Table (6): Association of IL-2RA gene rs2104286 polymorphism with clinical data among patients with MS: 

 

 

Characteristics of MS Group 

IL-2RA rs2104286  

AA AG Test (U) P 

N=86 N=14 

Age at disease onset (years) 29(19-51) 40(29-42) 280.0 0.001* 

Disease duration (years) 2 (1-17) 2 (1-10) 502.0 0.294 

Number of relapses 2 (1-10) 2 (1-5) 596.0 0.950 

EDSS score 1 (0.5-5) 2 (0.5-2.5) 478.0 0.200 

EDSS: Expanded Disability Status Scale, U, Mann Whitney test 

 

The association between IL-2RA gene rs2104286 

polymorphism and clinical data among patients 

with MS is analyzed in Table 6. The median age 

of disease onset was higher for individuals with 

the AG genotype (40 years) compared to those 

with the AA genotype (29 years), with a 

significant p value (p=0.001). There were no 

significant associations between IL-2RA gene 

rs2104286 polymorphism and disease duration, 

EDSS scores, or number of relapses. 

4. Discussion 

Multiple sclerosis (MS) is a chronic 

autoimmune disorder characterized by 

inflammationand demyelination in the CNS. It is 
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the commonest cause of non-traumatic 

neurological impairment in young adults[42, 43]. 

The incidence and prevalence of MS are increasing 

worldwide, along with the socioeconomic impact 

of the diseaseburden [4].Numerous genetic factors 

are believed to contribute to MSrisk [44]. GWAS 

have demonstrated a strong correlationbetween IL-

2RA gene SNPs and theraised risk of autoimmune 

diseases, including MS[35, 45, 46, 47]. To the best 

of the authors᾽ knowledge, 

ourstudyisthefirsttoinvestigatethe possible 

association betweentheIL-2RA(rs2104286) SNP 

andMSinEgyptian population. 

First, in our study, we attempted to explore 

the demographic characteristics of the study 

groups, where we found no significant difference 

in age or sex distribution between multiple 

sclerosis (MS) patients and the control group (p= 

0.614 and 0.053, respectively).The predominance 

of females (72.0%) in the MS group aligns with 

global and regional epidemiological trends, 

particularly within the Middle East and North 

Africa (MENA) region, where the female-to-male 

ratio in MS cases is typically elevated with 2.57:1 

ratio [48]. This sex distribution is consistent with 

Farghaly et al. [49], Khedr et al. [50] and El-

Samahy et al. [51]studies on MS in the Egyptian 

population. Similar observations have also been 

documented in international studies, such as those 

by Xia et al. among Han and Hui ethnic groups in 

China[47], and Jahromi et al. in the Iranian 

population [52],where no significant associations 

were found between age or sex and MS status.In 

contrast, Stefanović et al. [35]studied the IL-2RA 

gene rs2104286 polymorphism and observed a 

significant difference between 

SerbianMSandcontrolgroupsinageandsexdistributi

on.Thisdifference may be due to large sample size 

and varied MS group subtypes included in their 

study.  

The IL-2RA gene rs2104286 

polymorphism is an intronic variant polymorphism 

located in the 5- proximalintron1regionoftheIL-

2RA geneandinvolvesasubstitutionof an A 

nucleotide with a G within the 

gene[53,54,55].Inthecurrent study, Genotype and 

allele analysis of the investigated IL-2RA gene 

rs2104286 polymorphism revealednon-significant 

association between the rs2104286 and the risk of 

MS (p>0.05). 

The observed frequency of wild 

homozygous AA genotype was (86.0%) in MS 

patients and (85.0%) in controls (p=0.841). The 

frequency of the heterozygous genotype AG was 

(14.0%)intheMSpatientsand(15.0%)inhealthycontr

ols(p=0.841), while the GG genotype could not be 

detected. The absence of any detected association 

between our SNP and MS may be attributed to the 

small sample size used in this study. This limitation, 

likely due to the low prevalence of MS in Egypt, may 

have reduced the statistical power needed to identify 

significant differences.This result may also be 

supported by Elghzaly et al. (2015)who 

previously studied rs2104286polymorphism 

association withSLE, which is 

autoimmuneinnature, and found no significant 

association of thisSNP and SLE in 

theEgyptianpopulation[56]. 

Regarding the deficient GG genotype in 

our study results, and according to the NCBI 

( 2024),thefrequencyoftheGGgenotypein other 

African populations 

was0.0%whichwasconsistentwithourresult[57].Sim

ilarly,Elghzalyetal.,studiedthisSNPin the Egyptian 
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population and did not detect the GG genotype, 

which was consistent with our results[56]. 

In agreement with our study, Ainiding et 

al.,Akkad et al.and D′Cunha et al. studied the 

rs2104286 polymorphism in Japanese, German, 

and Indian populations, respectively, and found no 

significant association in all genotypes between 

the IL-2RA gene rs2104286 polymorphism and 

MS development (p>0.05)[37, 58, 59]. 

Contrary to our findings, Xia et al. (2018) 

studied this SNP in Han and Hui vicinities in 

China and showed that the GG and AG genotypes 

distribution washigher in the MS patients than in 

controls with a significant 

riskforMSdevelopment[47].Additionally,Stefanovi

ćet al. (2020) stated that the AG genotype, though 

it was less frequent in Serbian MS patients than in 

controls which is consistent with our results, but 

with a significant protective effect against MS 

development 

[35].Thesedifferencesmightbeduetolargersample 

sizes, diverse dietary habits, sun exposure, 

infection susceptibilityand ethnic diversity. Also, 

Xia et al. study was done on different subtypes of 

MS, unlike our study[47]. 

Our findings indicated that there was no 

significant difference in the allele frequency of the 

rs2104286 polymorphism between individuals 

with MS and the control group. (p=0.847). This 

result matches with another Egyptian study by 

Elghzaly 

etal.Whostatedthatnosignificantassociationbetwee

ntheallele frequency of this SNP and SLE was 

detected[56]. This result is also in 

agreementwithMatielloetal.,Akkadetal.andTrabo

ulsee etal.case-

controlstudiesintheAmerican,GermanandCanadian 

populations[30, 58, 60]. 

In contrast to our results,Rubio et al. 

found a significant association between the A 

allele and increasedsusceptibility to MS in an 

Australian population[32], as did Weber et al. in 

their study on French and German 

populations[45].Similarly,meta-analysis 

byWangetal. (2011)included eightcase-control 

studiesfromAmericanandEuropeanpopulations,fou

ndthattheAAgenotypeandtheAallele 

ofthers2104286polymorphismwere linked to a 

higher risk of MS [61]. Another meta-analysis 

performed by Wang and Chen,includingeleven 

case-control studies, concluded that the A allele 

was associated with an elevatedrisk of MS in 

Caucasian and Asian populations[31].Onepotential 

explanation is the possible ethnic variation and the 

diversity in the haplotype structure of the IL-2RA 

gene [62]. 

Additionally, Xia et al. showed that the 

frequency ofG allele was higher in Chinese 

patients with MS than in control group with a 

significant risk association with MS 

development[47].On the other hand, a study of the 

IL-2RA rs2104286 SNP by Cavanillas et al., in 

Madrid andAndalucia populations from Spain, 

revealed that the G allele had a significant 

protective effect against MS development[33]. 

Similarly, Stefanović et al. 

reportedthattheGallelewasprotectiveagainstMSons

etinSerbian patients[35].This contradiction may be 

due to the diverse ethnic composition 

inSpainandSerbia.Also,theGallelefrequencyinourc

ontrolgroup (7.5%) was notably smaller than that 

observed in otherstudy groups. 

Moreover, a meta-analysis performed by 
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Zhou et al. (2024), across different populations, 

indicated that the IL-2RA rs2104286 

polymorphismwas identified as a susceptibility 

factor associated with higher MS risk in the 

Caucasian population, whereas no such association 

was observed in the Asian population.In agreement 

with our findings, they observed that carriers of 

AG genotype revealed a reduced risk of 

MSthanthose 

withofAA,butwithasignificantpvalue.However,they

stated that their results need to be confirmed in 

future studies to find obvious evidence that this 

genetic variant is functionally significant to MS 

pathology[63]. 

Regarding the clinical criteria of the 

diseased patients, our study revealed that the 

median age at the onset of MS was 30.5 (19-

51)years, median disease duration was 2 (1.0–

17.0) years. Themediannumberofrelapseswas2(1–

10),andthemedianEDSSscore was1(0.5-

5),whichareconsidered lower than the results 

ofZakaria et al. (2016) in the Egyptian 

population, where the median disease duration in 

their study was 4.0 (2.0–8.0) years, the median 

number of relapseswas 3.0 (2.0–5.0), and the 

median EDSS score was 3.0(2.0–6.0). This is 

primarily attributed to delayed diagnosis—

exceeding two years—in 28% of cases reported in 

the study by Zakaria et al. which may be 

explained by the fact that neurologists were not the 

primary physicians managing most of these 

patients[64]. 

Generally, inthecurrent 

study,nostatisticallysignificantdifference was 

found between the studied SNP and the disease 

duration, number of relapses, or EDSS 

score.Notably, however, the AG genotype was 

significantly linked to a higher median age at 

disease onset than those with the AA genotype (40 

vs. 29 years) (p= 0.001). Our findings 

agreewithRubio et al., who studied the IL-2RA 

rs2104286 polymorphism in Australians and found 

no significant association between the IL-2RA 

gene rs2104286 and age at disease onset,gender or 

clinical course of the disease[32]. 

On the other hand, Ainiding et al. [37], 

who studied IL-2RA (rs2104286) in a Japanese 

population, reported that annualized relapse rates 

(AAR), a measure used to quantify relapse 

frequency in MS patients, the rs2104286-AA 

genotype, which in turn affected the number of 

relapses. Also, Xia et al. studied the IL-2RA gene 

polymorphism (rs2104286) in theHan and Hui 

progenies ofthe Chinese population and found that 

there was a significant difference regarding EDSS 

score, and a significant association of rs2104286 

with MS risk,which was contradictory to our result 

[47].Variations between our results and those of 

previous studies may be explained by ethnic 

differences between Egyptians and Asiansunique 

to each population. 

Conflicting results are common in genetic 

association studies owing to the complexity of 

disease, where multiple genes and different genetic 

and environmental backgrounds may contribute to 

MS development[31, 65].These different findings 

in our study and the others may also be due to the 

differences in the characteristics of the selected 

cases, differences in frequency of gene 

polymorphisms between different traces, and 

different study design may be due to the smaller 

sample size.Hence, further studies are required to 

gain a deeper understanding of the role these 

genetic variants play in MS susceptibility. 



IL-2RA (rs2104286) Polymorphism among Egyptians with MS     11 

5. Conclusion: 

  To the best of our knowledge, this 

study the first to explore the possible 

association between the IL-2RA 

(rs2104286)and the risk of MS in the Egyptian 

population. The results of the current study 

showed no significant association between IL-

2RA gene (rs2104286) polymorphism and the 

risk of MS.Furthermore, IL-2RA gene 

rs2104286 polymorphism appears to have no 

evident influence on disease clinical 

characteristicsexcept for the AG genotype of the 

IL-2RA rs2104286,which presented 

asignificantly 

highermedianageofdiseaseonset.These findings 

suggest that the IL-2RA gene (rs2104286) 

polymorphism may not serve as a reliable 

biomarker for MS susceptibility or progression 

and highlight the need to explore other genetic 

factors that may be associated with MS in the 

Egyptian population. 

6. Limitations and Recommendations: 

 This study involves a relatively small 

sample from the Egyptian population. 

Therefore, further research including a larger 

and more ethnically diverse group of patients 

would be valuable to validate the significance of 

the IL-2RA gene (rs2104286) polymorphism in 

the MS development.Also,considering the 

complexity of MS, more research is needed to 

study the association between the studied SNPs 

and other subtypes of MS. Further research 

investigating the expression of the IL-2RA gene 

may help validate the findings of the present 

study. 
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