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Topological parameters Values
Number of nodes 1440
Number of edges 3500
Clustering coefficient 0.056
Average shortest pathlenght 44
Network centralization 0.046
Network density 0.003
Network diameter 11
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Node Degree Node Betweenness Centrality Node Closeness Centrality
IKBKG 74 FN1 0.089797 FN1 0.337911
GABARAPL1 73 ESR1 0.080572 ESR1 0.333737
FN1 68 IKBKG 0.073661 YWHAG 0.327627
ESR1 66 YWHAG 0.069476 IKBKG 0.327005
YWHAG 66 GABARAPL1 0.067134 CTNNB1 0.323171
GOLGA2 59 PPP1CA 0.056265 GABARAPL1 0.322415
ARRB?2 52 CTNNB1 0.04659 MCM7 0.319055
CTNNB1 49 ATXN1 0.04353 EZH2 0.314468
EED 49 RAC1 0.042199 PPP1CA 0.313895
PPP1CA 46 SRPK1 0.041248 SRPK1 0.313824
ATXN1 42 EED 0.041154 EED 0.311624
RAC1 40 GOLGA2 0.038837 YBX1 0.31078
CDKN1A 39 CDKN1A 0.038047 RAC1 0.308071
YBX1 39 MCM7 0.037438 RBBP4 0.307178
MCM7 39 CREB3 0.036152 CDKN1A 0.30629
EZH2 38 EZH2 0.03354 TUBALA 0.306222
ARRB1 38 SFN 0.032221 SFN 0.304665
SRPK1 37 TNFRSF1A 0.029617 FOS 0.304261
SFN 36 TK1 0.028969 RPS16 0.303993
STK4 35 ARRB1 0.027865 ARRB1 0.303859
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Symbol Full name Fold change direction
RAC1 Ras-related C3 botulinum toxin substrate 1 -1
CDKN1A  Cyclin-dependent kinase inhibitor 1 A -1
EZH2 enhancer of zeste 2 polycomb repressive complex 2 subunit 1
SRPK1 SRSF protein kinase 1 1
PPP1CA protein phosphatase 1 catalytic subunit alpha 1
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Introduction: Multiple sclerosis (MS) is the most common central nervous system (CNS) demyelinating
disease. New methods are substantive in order to have a better understanding its pathogenesis and also
identifying new therapeutic targets for the disease. The aim of this study was to use network biology
approach to identify potential key markers involved in MS pathogenesis.

Materials and Methods: In this study, gene expression profile of cerebrospinal fluid (CSF) samples
from 26 newly diagnosed MS patients and 18 controls, which obtained from Array Express Database, were
analyzed. Differentially expressed genes (DEG) were integrated with protein-protein interaction (PPI) data
to construct PPl sub network. The sub network underwent further topological analysis by Cytoscape
software.

Results: Gene expression profile analysis unraveled 3062 differential expressed genes (FDR < 0.05) in
CSF of MS patients compared to control in which 1080 genes were up regulated and 1981 genes were down
regulated. Integrating of DEGs with PPI data lead to construction the sub network with 1440 nodes and
3500 edges. After topological analysis of the network, five new genes with high centrality measures
identified as candidate markers. These markers involved in biological processes such as the regulation of
cytoskeletal dynamics, cell cycle and splicesome some. By literature survey, it has been confirmed their
potential contributions in MS pathogenesis.

Conclusion: Therefore, network-based analysis could identify new markers which can be further
explored as potential therapeutic targets for MS.
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