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Abstract 
Multiple sclerosis (MS) is an autoimmune neurodegenerative disorder. The etiology  
of MS is not clear but genetic and epigenetic factors are involved in MS developmen t.  
Studies have shown that IL7R gene polymorphisms is capable of changing MS 
susceptibility. We investigated the association of MS with rs11567658, rs11567686 
promoter polymorphisms of IL7R gene in western provinces of Iran. In the presen t  
study, 187 MS patients and 190 healthy control were evaluated. Polymorphic region s 
of IL7R promoter were amplified by appropriated primers and polymorphisms were 
then evaluated by RFLP method followed by validation via Sanger sequencing. Results 
shown rs11567685 and rs11567686 are significantly associationed with MS (P = 0.017 
P = 0.046), significant association of these polymorphism with age was also found (P 
= 0.002). This study showed that IL7 receptor gene polymorphism has   a key role in 
MS development and may be important opportunity for development of therapeutic 
and diagnostic strategies in context of personalized medicine. 
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INTRODUCTION

Multiple sclerosis (MS) is an autoimmun e 
inflammatory demyelinating disease of the central  
nervous system.  MS attacks the myelinated axons in the 
CNS, leading to destruction of the myelin and the axon s 
in different degrees [1]. MS is the most frequent CNS 
disorder among young adults [2]. According to the 
World Health Organization (WHO) in 2008, aroun d 
1.3 million people had MS worldwide, while the 
incidence of MS was estimated in 2013 to be 73/ 
100,000 individuals in the world and 60/100,000 in 
Iran. Current studies showed that the prevalence and 
incidence of MS in Iran is high and is rising over time 
[3]. The clinical course and onset of the disease is highly  
variable and generally unpredictable. About 50% of the 
patients require a walking aid after 15 years of disease 
[4]. Although the initiating events are still under debate,  
it is generally accepted that autoreactive T lymphocytes 
are important mediators of the immunopatholog ical  
process [5]. MS is divided into four subtypes clinically  
including relapsing-remitting MS (RRMS), primary  
progressive MS (PPMS), progressive relapsing MS 
(PRMS), and secondary progressive MS. The most  
frequent subtype has been described as RRMS with 
80%, followed by PPMS (10–20%), PRMS and SPMS 
(rare involvement). Approximately 50% of RRMS 
patients turn into progressive MS [6]. The etiology of 
MS is not clear, but MS carries out an autoimmune 

attack against self-myelin or oligodendrocytic antigens 
by macrophages, T cells, Lymphokines, and antibodies 
according to a hypothesis when they enter the brain [7, 
8]. Recent studies suggest that environmental,  
epigenetic, and genetic factors are implicated in the 
development of MS. Genome-wide association studies 
(GWAS) uncovered potential candidate genes which 
may lead to MS susceptibility a 25 kDa glycoprotein .  
IL7R works as a receptor for IL7 cytokine and regulates 
lymphopoiesis. The ligand-receptor complex is defin ed 
to be essential for T cell development [9]. One study  
further showed that both IL-7Ra and IL-7 mRNA are 
up-regulated in the cerebrospinal fluid of individuals 
suffered from MS [10]. A single polymorphism in exon  
6 of IL-7Ra conferred enhanced susceptibility to the 
MS. It was found that this polymorphism resulted in 
altered splicing by excluding exon 6 from the protein ,  
leading to increased expression of a soluble form of the 
receptor [11]. It has also been reported that promoter 
polymorphisms in IL7R gene can increase gene 
transcription. In this study, the IL7R gene was screen ed 
for promoter SNPs (rs11567686) and (rs11567685) 
and frequency of the polymorphic alleles and 
distribution of the genotypes were determined, where 
could be used to examine MS susceptibility in Iranian  
patients. 
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METHODS 

One hundred eighty-seven MS cases and 190 healthy  
person with same age were selected as patient and 
control groups. DNA samples were obtained from 
peripheral white blood cells of 377 participants by 
Salting-out method. One polymerase chain reaction  
(PCR) was performed for both polymorphism,  
rs11567685 and rs11567686 in the promoter region of 
IL7R gene. The forward primer 5'-TGC CTA CTG 
TGG TGT ATG AGA TAT GAG-3' and the reverse 
primer 5'TGT TCC TCC TGG ATA TTC CCT GC-3' 
were selected (Hasan Simsek et al. 2018). The PCR 
cycle program was similarly performed for two 
polymorphism sites as follows: an initial step at 95 °C for 
15 min, followed by 40 cycles of 95 °C for 30 s, 65 °C for 
30 s, 72 °C for 45 s, and a final step of 72 °C for 10 min. 
PCR products were visualized by electrophoresis on 
0.8% agarose gel. 
Digestion was performed using PstI and HphI to detect  
the rs11567685 and the rs11567686 polymorphism 
regions, respectively. Then, electrophoresis was 
performed on 2% agarose gel. For the polymorphism of 
rs11567685, PstI restriction enzyme was capable not 
only of cleaving the position of the major allele (T),  
resulting in two fragments, 630 and 20 bp, but also of 
cleaving the fragment with the minor allele (C),  
generating 399, 231, and 20 bp fragments. While the 20 
bp fragment was not distinguishable by DNA primer; 
the presence or absence of the 630 and/or the 399 and 
231 bp fragments was considered for identification. 
For the polymorphism of rs11567686, HphI restriction  
enzyme cleaved the position of the major allele (A),  
resulting in generation of two 461 and 189 bp fragments,  
but it was not capable of cleaving the fragment  
containing minor allele (G), leading to generation of a 
650 bp fragment. The frequency of alleles and 
distribution of genotypes for patient and control groups 
were also identified. Analysis of association of two SNPs 
with MS was performed using Pearson’s chi-square test.  
Odds ratio (OR) and 95% confidence interval (CI) 
were applied to estimate the contribution of the risk  
factors. All of the statistical analyses were performed 
using SPSS version 19.0 program. The conventional p 
value of = 0.05 was considered as overall significan t  
level. 

RESULTS 

The statistical population of this study included 187 MS 
patients and 190 normal control. Female to male ratio 
was determined to be about 2 to 1.3 and mean age for 
onset of MS was 27.63 years. Additionally, the mean age 
of onset for female patients was determined as 26.72 
years and the mean age of onset for male patients was 
calculated 28.46 years. The genotype distribution of 
IL7R rs11567686 for AA, GA, and GG in control group 
were 32.7, 49.4, and 17.9%, respectively. The genotype 
distribution of IL7R rs11567686 for AA, GA, and GG in 

MS patients were recorded as 38.5, 41.9, and 19.6%,  
respectively. This genotype distribution was not 
significantly different between control and MS groups 
(P = 0.142). The genotype distribution of IL7R 
rs11567685 polymorphism for TT, TC, and CC among  
control were determined to be 58.2, 36.3, and 7.5%, 
respectively. In MS patients, TC was the most frequen t  
genotypes (52.1%), followed by TT (36.4%), and CC 
(11.5%), therefore, a significant difference was foun d 
between MS and control group (P = 0.017). Regardin g  
to the age of onset, the distributions of rs11567685 
(T/C) genotypes and rs11567686 (A/G) 
polymorphisms were found to be significantly differen t  
(P = 0.002, P = 0.148) (Table 1). 
 
Table 1. Distribution of IL7R Polymorphism 

IL7-R 

polymorphisms 

Control 

group 

MS 

group 

P 

value  

Rs11567686   0.142 
AA 32.7 38.5  
AG 49.4 41.9  
GG 17.9 19.6  

Rs11567685   0.017 
TT  58.2 36.4  
TC 36.3 52.1  

CC 7.5 11.5  

 

DISCUSSION 

Multiple sclerosis (MS) is an autoimmun e 
inflammatory demyelinating disease of the central  
nervous system [1]. Genetic studies have shown a 
significant relation between SNPs and MS. several  
GWASs have been applied for predicting the genetic 
background of this autoimmune disease [8]. IL7 and its 
receptor IL7R emerge as candidate genes for MS 
susceptibility. Previous studies have shown a 
relationship between IL7R SNPs and MS. Promoter and 
exon polymorphisms of this gene is capable of altering  
expression of this gene by affecting binding of 
transcription factors [12]. Two polymorphisms have 
been described for IL7R in promoter region including  
rs11567685 and rs11567686. In our study, we 
demonstrated a significant association of rs11567685 
with MS disease. Transcription binding sites for RAR 
gamma, FoxP3, and Pax-6 were also found in the 
presence of minor allele A of the IL-7R – 449 
(rs11567686) region, but not at the major allele G. 
Based on our results presented herein, we propose that  
these polymorphisms may be associated with increased 
disease susceptibility by increasing transcription of IL-
7R gene expression; however, future studies are 
required for more clarification [13]. A recent study from 
Iran showed that A allele and AG genotype of - 449 
polymorphism could led to MS susceptibility in female 
patients [14]. The association of the high risk T allele of 
rs11567685 with MS has been reported by two previous 
studies, but such linkage failed to be confirmed by a third 
one; however, the functional effects of these SNPs need 
to be further investigated. Our study had some positive 
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and negative results which were similar or opposite to 
earlier reports. The difference between studies may be 
due to ethnicity, environmental factors, other genomic 
and epigenetic factors, number of patients, or 
misdiagnosis. However, additional studies are necessary  
on a larger number of patients from different ethnicities 
to confirm the genetic association of these 
polymorphisms with MS, there is little doubt that IL7R 
polymorphisms have effects on MS development. 
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