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Symbol Full name Closeness centrality
MYC Myc proto-oncogene protein 0.358
YBX1 Y-box binding protein 1 0.317
XRCC6 DNA non-homologous end-joining repair 0.310
PSMA1 Proteasome subunit alpha 1 0.306
CALCOCO2 Calcium binding and coiled-coil domain 2 0.301
PSMA3 Proteasome subunit alpha 3 0.298
YWHAQ 14-3-3 protein theta 0.298
ACTB Actin, beta 0.296
ERBB2 Receptor tyrosine-protein kinase erbB-2 0.294
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Introduction: Type 1 diabetes (T1D) results from autoimmune destruction of insulin-producing beta
cells in pancreatic islets of Langerhans. To develop efficient treatments for T1D, it is required to identify
suitable therapeutic markers. Systems biology offers approaches to better understanding of functional
elements in the disease. Our aim was to investigate larger number of candidate markers in T1D by
topological analysis of constructed PPI based on gene expression.

Materials and Methods: In this study, gene expression profile of peripheral blood mononuclear cells
from newly diagnosed type 1 diabetic children was prepared from Gene Expression Omnibus and analyzed
to get differentially expressed genes. Then, these genes were mapped to PPIs data to construct related
subnetwork. Five topological features were calculated by Cytoscape software. Finally, degree, betweenness
and closeness centrality features were utilized to identify candidate markers.

Results: 2467 differentially expression genes were obtained by statistical analyzing of gene expression
profile in which 1024 were upregulated and 1443 were downregulated. After mapping these genes on PPI
network, there was constructed subnetwork with 949 nodes and 1776 edges. By topological analysis of the
subnetwork, we determined high degree nodes (hub) and high betweenness nodes (bottleneck). Then, 9
hub-bottleneck proteins that were more central (high closeness centrality) in the subnetwork were identified
and introduced as candidate markers.

Conclusion: The obtained markers from network via systemic view can be considered as new diagnostic
markers and potential therapeutic targets for T1D.
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