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Abstract: Multiple sclerosis, often known as MS, is a disease of the central nervous system that is 

brought on by damage to the myelin sheath, which is a protective covering that surrounds and shields 

nerve cells in the brain and spinal cord. Undoubtedly, the immunological mechanisms are involved in the 

pathogenesis of this disease, but the initiating factors remain obscure. This study aimed to role the 

baculoviral inhibitor apoptosis protein (IAP) repeat containing 5 BIRC5) rs17878467 C/T) gene to 

regulate survivin levels in Iraqi patients diagnosed with multiple sclerosis. This study included hundred 

volunteers: fifty patients with multiple sclerosis, 18 (36.00%) males and 32 (64.00%) females. The age 

mean of MS patients was (38.14) years. While the fifty remaining samples were taken from healthy 

people 27 (54.00%) males and 23 (46.00%) females, the age mean was (41.04) years. Molecular study 

was performed in order to investigate the two single nucleotide polymorphisms (SNPs) for BIRC5 gene in 

chromosome 17 (rs9904341 and rs17878467) for studied groups which have determined using high 

resolution method (HRM) genotyping assay by real time polymerase chain reaction (RT-PCR) using the 

Qiagen rotor gene Q real-time PCR system.   This study concluded that the rs17878467 C/T genotype was 

associated with increased risk for MS in Iraqi patients with highly significant difference. It was concluded 

that serum level of the survivin protein was higher in multiple sclerosis patients than the control group 

with statistically significant differences that can be considered a diagnostic marker. 
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Introduction 

Multiple sclerosis, sometimes 

known as MS, is an autoimmune illness 

that causes chronic inflammation and 

demyelination of nerve cell axons, 

especially in the white matter of the 

brain and spinal cord (1). The average 

age of a patient with multiple sclerosis 

is between 20 and 45 years old, and the 

disease is found disproportionately 

often in young individuals (2).  

It characterized as a disease 

marked by many sclerotic plaques in the 

spinal cord and brain of afflicted 

individuals. MS an etiology is 

unknown, but theories suggested the 

genetic factors, Vitamin D deficiency, 

cigarette smoking, and microbial agent 

as risk factors. Multiple sclerosis is a 

disease thought to be mediated by the 

immune system. However, there have 

been no particular antigens (proteins 

that excite the immune system) 

identified in multiple sclerosis (3). The 

immune cells seek out and assault the 

central nervous system (CNS), 

primarily causing damage to the myelin 

sheath, which is the axonal membrane 

that surrounds the nerve fibers, 

disrupting nerve impulses. The 

presentation and severity of symptoms 

will vary depending on the site of 

myelin sheath damage and which 

regions of the spinal cord or brain are 

affected; this will lead appearance of 

neurologic symptoms (4). MS is often 
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divided into four main types based on 

the length of the disease: relapsing-

remitting MS (RRMS), secondary-

progressive MS (SPMS), primary-

progressive MS (PPMS), and 

progressive relapsing MS (PRMS) (5).  

Baculoviral inhibitor apoptosis 

protein (IAP) repeat containing 5 

(BIRC5) is a gene that encodes a 16.5 

kDa protein called survivin. This gene 

is located on the telomeric end of the 

human chromosome 17 (17q25.3), and 

it consists of an N-terminal Zn
2+

 

binding BIR domain linked to a 65A 

amphipathic C-terminal-helix, in 

addition to 3 introns and 4 exons (6). It 

is a member of the family of genes 

known as inhibitors of apoptosis (IAP) 

and plays a role in the process of both 

apoptosis and cell proliferation (7). 

The nucleus, the cytoplasm, the 

mitochondria, the exosomes, the outer 

surface of the cell membrane, and the 

extracellular matrix are all known 

locations for survivin to be found. 

Survivin's numerous roles are 

influenced by its subcellular location, 

its ability to reversibly dimerize, and its 

extensive posttranslational 

modification, which includes 

acetylation, ubiquitination, and notably 

phosphorylation (8). In mammalian 

cells, the protein survivin is involved in 

at least three different cellular 

processes: the control of mitosis, the 

regulation of apoptosis, and the cellular 

stress response (9). Survivin is a protein 

that has multiple functions, and in 

mammalian cells it participates in at 

least these three processes. During the 

developmental stage of an organism, 

survivin is expressed to a high degree, 

in contrast to differentiated tissues, 

where it is not expressed at all in 

healthy organisms. It has been shown 

that survivin regulates the immune 

system, specifically the formation and 

differentiation of effector CD4+ T cells, 

the hemostasis of CD8+ memory T 

cells, and the proliferation of activated 

T cells. It has been shown that the G/C 

single-nucleotide polymorphism (SNP) 

in the promoter of the BIRC5 gene may 

affect the expression level of survivin 

(10). It has been reported that the-

241C/T (rs17878467) SNP in the 

BIRC5 promoter region modulates the 

production of survivin. While 

rs17878467 boosted the activity of the 

BIRC5 promoter in HeLa cell lines, 

(11). Survivin playing important roles 

in the pathogenesis of autoimmune 

diseases. (12). Survivin is the smallest 

member belonging to one of the eight 

members of the family of proteins 

known as inhibitors of apoptosis (IAP). 

These proteins are critically important 

for the regulation of cell mitosis as well 

as the prevention of apoptosis. Both the 

process of organ regeneration following 

resection and the promotion of 

epithelial cell proliferation are 

dependent on the protein survivin (13). 

Research has shown that survivin goes 

through a process that controls its 

movement between the nucleus, 

mitochondria, cytoplasm, exosomes, 

and extracellular matrix. It is vital to 

have survivin because it is selectively 

produced in tumor tissues, where it 

upregulates mitosis and cell survival 

while downregulating apoptosis and cell 

death.  

Survivin does this in a way that 

makes it a key player in the fight 

against cancer. Due to the fact that 

survivin both encourages cell growth 

and prevents apoptosis. The high 

correlation between the inflammatory 

condition and survivin expression 

highlight survivin as a viable diagnostic 

and therapeutic biomarker (14). 

Materials and methods 

The study includes 100 Iraqi 

individuals divided into two groups 50 

patients and 50 control, 5ml of blood 
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samples were taken from each 

individual. to determine the role of 

survivin level in serum and gene 

polymorphism in etiopathogenesis of 

disease. The medical history from all 

patients has been taken. The specialist 

medical personnel at the clinic made the 

diagnosis using the new McDonald 

criteria (15). In certain advanced cases, 

cerebral spinal fluid (CSF) was also 

tested. The diagnosis was based on a 

clinical examination, magnetic 

resonance imaging (MRI) findings and 

evoked potential (EVP) test (16). 

Blood specimens have been 

collected for patients with multiple 

sclerosis of each sample has been 

separated into two tubes; 2ml of whole 

blood have been placed in tube 

containing EDTA (Ethylene Diamine 

Tetracetic Acid) for DNA extraction for 

genetic section and the remaining 3ml 

of whole blood have been placed in 

Serum-separating tube; serum is 

separated and isolated from this 3ml of 

blood by centrifuging for 10 minutes at 

3000 round per minutes. To detection of 

human survivin level we used standard 

sandwich enzyme-linked immune-

sorbent assay technology was used as 

the foundation for the ELISA Kit-

O15392.3. Genotyping of 

polymorphism (rs17878467) of the 

BIRC5 gene was done, by using High 

Resolution Melting (HRM) SNP 

Genotyping Assay (17). HRM analysis 

with ramping by 2 sec from 65 to 95°C. 

Used master mixes were containing 

EVA-Green, HRM Master Mix 

Synthetic SNP sequences was tested 

using duplicates. The DNA was 

extracted, using DNA extraction kit 

EasyPure®Genomic (TransGen, 

biotech. EE101-01). Primer sequences 

were designed according to their 

reference sequence (rs) in the National 

Center for Biotechnology Information 

database (NCBI). The forward-primer 

CGCCATTAACCGCCAGATTTGAA 

and the Reverse-primer 

CCGCCACCTCTGCCAACG The 

thermal cycling program was as 

follows: enzyme activation in 94°C for 

60 sec, (first one was denaturation 94°C 

for 5 sec and second step of annealing 

62°C for 15 sec (40 cycle) and 

extension 72ºC for 20 sec). 

Statistical analysis 

The Statistical Analysis IBM 

SPSS Statistics 26 program was used to 

detect the effect of different factors on 

study parameters. One-way ANOVA 

and T-test was utilized in order to make 

a statistically significant comparison 

between means. The Chi-square test 

was utilized in order to make 

statistically meaningful comparisons 

between percentages (0.05 and 0.01 

probability) estimates of the odds ratio 

and the confidence interval for this 

study GraphPad prism 9 program was 

used to draw the figures in this study. 

WINPEPI and SPSS program was used 

to detect the genotyping. 

Results and discussion 

Survivin level in multiple sclerosis 

patients and control group 

Multiple sclerosis patients' 

survivin serum levels were significantly 

different from those of healthy subjects 

(P < 0.05). The mean± SE of survivin 

level of patients (mean± SE 546.2530), 

While the rate was low compared with 

healthy people (mean± SE 294.3823), as 

shown in (table 1). This highly 

Significant differences ratio shows the 

high correlation between the survivin 

level and disease.  
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Table (1): Comparison of survivin levels in patients with multiple sclerosis and the control group. 

groups No. Mean Std. Deviation 
Std. Error 

Mean 
p-value 

Patients 50 546.2530 202.17025 28.59119 
0.001** 

Control 50 294.3823 59.35602 8.39421 

           **: >0.01 level of highly significance. 

      This result agrees with (18) 

found that the overexpression of 

survivin in a variety of 

immunopathological situations, such as 

autoimmune disorders, has created a 

new avenue for studying its significance 

as an etiologic and prognostic factor, 

diagnostic marker, and therapeutic 

target. The present study supports a 

similar study (19), which found the 

survivin biomarker for predicting the 

probability of developing rheumatoid 

arthritis (RA) and prognostic marker for 

joint deterioration in established RA 

patients. Another study (20) found 

strong associations between survivin 

expression and multiple sclerosis (MS), 

inflammatory bowel disease (IBD), 

psoriasis, and systemic lupus 

erythematosus (SLE). In addition, the 

increased in survivin level patients may 

be directly related to immunological 

changes that lead to reversible 

stimulation of an individual's immune 

response and thus increase disease 

activity. These findings are consistent 

with the observations reported in the 

studies by (21), they noted that survivin 

is one of the inhibitors apoptosis (IAP) 

proteins, apoptosis is crucial for the 

elimination of autoreactive cells; hence, 

any errors in this process lead to the 

development of autoimmune disorders, 

which explains the reason for elevated 

protein levels in patients with multiple 

sclerosis. (Figure 1) illustrates survivin 

level. 
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Figure (1): The survivin serum concentration in patients compared to healthy controls is depicted 

by bar graphs. 

Genotyping findings 

The genetic polymorphism and 

allele frequencies of BIRC5 gene 

rs17878469 C/T was studied as shown 

in (Table 3). The results showed an 

increasing frequency of CC 

(homozygous) genotype in healthy 

controls compared to multiple sclerosis 

patients (52.00%, 20.00%) with (OR = 

4.00, 95% CI = 0.10 - 0.60), while the 

frequency of (Heterozygous) CT 

genotype in MS Patients compared to 

control was (60.00%, 34.00% with OR 

= 6.7, 95% CI = 2.65 -15.76), and TT 

genotype frequency was (20.00%, 

14.00% in patient and control groups 

respectively, with OR =0.4, 95% CI 

=0.08-2.4). The results showed that 
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there was a highly significant difference 

association between MS and 

rs17878469 polymorphism of BIRC5 

gene in the Iraq patients (P>0.05). The 

CC genotype was the reference 

genotype and TT genotype was mutant. 

The results shown of genetic analysis 

suggested that C allele of BIRC5 gene 

polymorphism highest in control group 

compared with patients and T allele 

shown highest percentage in patients 

compared with controls. The three 

genotypes shown highly significant 

difference association with multiple 

sclerosis, this result disagrees with 

recent studies (22). The SNP frequency 

is significant in the samples under 

study, and the result varies according to 

the samples size. However, there are 

some contradictory conclusions. 

Limited sample sizes, low statistical 

power, ethnic variations, extensive 

geographic variation, interactions with 

other genetic or environmental factors, 

and clinical variability may all 

contribute to this difference (23). From 

these results it turns out that the 

genotype TT was risk factor of Ms. It is 

present in patients at a higher rate than 

healthy individual (24). 
 

Table (3): Genotype and allele frequency of BIRC5 gene polymorphism rs17878467 in Patient and 

Control group. 

C I 

(95%) 
O.R. P-value 

Control No. 

(%) 

Patients 

No. (%) 

Genotype 

17878467 

0.10 - 0.60 4.00 0.002** 26 (52.00%) 10 (20.00%) CC 

2.56 - 56.76 5.7 0.001** 17 (34.00%) 30 (60.00%) CT 

0.08 -2.4 0.4 0.008** 7 (14.00%) 10 (20.00%) TT 

- - - 50 50 Total 

Allele Frequency 

- Reference - 0.73 (69) 0.61 (50) C 

0.7 - 2.2 1.2 0.006 ** 0.27 (31) 0.39 (50) T 

     NS: Non-Significant. *: Significant at 0.05 level. **: >0.01 level of highly significance   

 

Conclusion 
In light of all that was discovered, 

this was the first study, to the best of 

our knowledge, that attempted to look 

for regulatory mechanisms of survivin 

expression in MS patients' bodies, and it 

served that purpose. Research was done 

on the genetic variant known as 

rs17878467, which is an SNP in the 

BIRC5 gene. and found there is 

relationship with risk of MS disease. On 

the other side, we found that the level of 

survivin increases in patients compared 

with control group, so can consider as a 

biomarker for MS. 
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