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INTRODUCTION

Multiple sclerosis (MS) is an immune mediated 
inflammatory central nervous system (CNS) 
disorder with a complex etiopathogenesis [1].  
Autoreactive lymphocytes, that gain access to 
the CNS and start a pathogenic cascade, are 
thought to play a critical role in the 
neuroinflammatory process and consequent 
tissue damage. for that reason. It has been 
assumed that failure of autoreactive cells to 
undergo apoptosis might contribute to MS 
pathogenesis[2, 3]. 

AIM
To assess the expression of miRNA-484 and its 
potentially regulated mRNA APAF-1 (one of the 
chief effectors in the mitochondrial pathway of 
apoptosis) in a sample of Egyptian RRMS 
patients, correlate their expression levels to the 
patients’ clinical status and investigate their role 
as potential disease biomarkers and therapeutic 
targets.

Z = Mann-Whitney Test, Ax² = Kruskal-Wallis Test (Chi-Square 
value), bX² = (Pearson’s Chi-Square value), 
* p <0.05 significant ** p<0.01 highly significant 

Table 1: Demographic and Clinical characteristics of RRMS patients and HCs

METHODS
This cross-sectional observational study was 
conducted on 34 RRMS patients according to the 
revised McDonald criteria 2017[4] recruited from 
the Kasr Al-Ainy MS clinic  Cairo University 
hospital - Egypt and thirty-four age and sex 
matched healthy controls (HCs). Pregnant patients 
and those with concurrent malignancies, 
autoimmune or inflammatory diseases , history of 
steroid intake or relapses within 3 months prior to 
enrollment were excluded from the study. The 
disease severity for RRMS patients was assessed 
using the Expanded Disability Status Scale 
(EDSS)[5]. 
Blood samples were collected from all participants 
into EDTA-containing tubes. Peripheral blood 
mononuclear cells (PBMCs) were isolated from 
whole blood by density gradient centrifugation . 
Isolated PBMCs were then used for RNA 
extraction. In silico data analysis was performed to 
explore miRNAs involved in the regulation of the 
gene expression of APAF1. A public microarray 
database was used for the estimation of non-
coding RNAs relevant to APAF-1 gene and MS 
prior to selection.

Correlation between miRNA-484 and APAF-1 
in RRMS patients:
A significant negative correlation between miR-
484 expression and APAF-1 mRNA was 
observed (r= -0.62) (P<0.001) (Fig.2). 
Correlating the expression of both miR-484 and 
APAF-1 with the patients’ ages, disease 
duration, number of relapses in the past 2 years 
and EDSS scores was performed and yielded 
no statistical significance. (r=0.066 with 
P=0.709, r=.261with P=0.136, r= -.038 with P = 
0.83, r=0.079 with P=0.656) and (r=0-.225 with 
P=.07, r=-0.133 with P=0.452, r=020 with 
p=0.912, r=0.03 with p=0.853) respectively.

miR-484 and APAF-1 expression in treated 
RRMS patients:

APAF-1 mRNA expression was found to be 
significantly higher in treated (median RQ=1.2) 
compared to untreated patients (median 
RQ=0.9) (P=0.02). 76.1% of patients receiving 
treatment were below APAF-1 cut off values 
(P=0.01) meanwhile 95.5 % of the untreated 
patients were below the cutoff.  APAF-1 and 
miR-484 expression levels in RRMS patients are 
summarized in Table 2.

CONCLUSIONS

This study demonstrated upregulation of miR-
484 together with decreased expression of its 
potential proapoptotic target APAF-1 in PBMCs 
of RRMS patients compared to HCs. Our 
findings indicate that both miR-484 and its 
potential target APAF-1 are implicated in the 
development of MS and support the 
fundamental role played by decreased 
apoptosis of autoreactive peripheral immune 
cells in the immunopathogenesis of the disease.  
The utility of miR- 484 and APAF-1 as potential 
reliable diagnostic biomarkers or as therapeutic 
targets in MS is one area that must be 
considered and that  warrants further studies for 
proper validation. 
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SD = Standard Deviation; EDSS = Expanded Disability Status 
Scale; DMT = Disease Modifying therapies
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Table 2:  APAF-1 mRNA and miR-484 expression among RRMS patients.

MicroRNA-484 and Apoptotic protease activating factor-1 gene: a possible interplay in Relapsing Remitting Multiple Sclerosis 

Figure 1: A: APAF-1 mRNA expression in PBMCs of RRMS and 
controls by RT-qPCR; B: ROC curve for Prediction of RRMS using 
fold change of APAF1expression. C: miR-484 expression in PBMCs 
of RRMS and controls by RT-qPCR; D: ROC curve for prediction of 
RRMS using fold change of miR-484. Mann-Whitney Test was 
applied. ** p<0.01 highly significant

Figure.2 miR-484 expression has a significant inverse correlation 
with APAF-1expression in RRMS patients’ samples (r= - 0.62) 
(P<0.001)

RESULTS

Demographic and Clinical characteristics 
of the study population: 
The demographic and clinical data of the patients 
and controls groups are outlined in Table 1.  
Twenty-five of our patients (73.5%) were on a 
disease modifying therapy (interferon β) while 9 
(26.5%) were either newly diagnosed and/or not 
receiving any treatment at the time of sampling.

miRNA-484 and APAF-1 mRNA 
expression in RRMS patients and 
controls: 

The expression levels of miR-484 in PBMCs were 
significantly upregulated in RRMS patients 
(median RQ = 4.6) when compared to HCs 
(median RQ=1.16) (p < 0.01; Fig. 1A).  On the 
other hand, APAF-1 mRNA expression levels in 
RRMS patients (median RQ=1.1) were found to 
be significantly downgraded in comparison to 
controls (median RQ=4.4) (p < 0.01; Fig. 1C).

Receiver operating characteristic (ROC) 
curve analysis to evaluate miR-484 and 
APAF-1   as potential diagnostic 
biomarkers in MS:

The area under the curve was 0.95 (95%, CI 0.91-
0.99) with a sensitivity of 88.2% and a specificity 
of 86.7% at a cutoff value of 1.5. As for, the APAF-
1, the area under the curve was 0.9 (95%, CI 
0.81-0.98) with a sensitivity of 83.3% and a 
specificity of 82.4% at a cutoff value of 1.39.

The diagnostic accuracy of miR-484 and 
APAF-1 in RRMS patients is graphically 
represented in Figures 1B & 1D.  


