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Protein network-based study of rabies elucidates the
involved biological pathways and potential drug targets
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Introduction: Rabies virus (RABV) is responsible for developing fatal encephalomyelitis after infecting the
central nervous system. Currently, there are no effective drugs targeting RABV. A network-based study of RABV-
host protein interactions could help unveil unknown features regarding rabies neuropathogenesis to develop efficient
therapies.

Methods and Materials: A two-dimensional far western blot assay detected host partners for the multifunctional
RABYV proteins. Co-localization, co-immunoprecipitation, and molecular docking studies validated some selected
interactions. A set of experimentally validated protein interactions between RABV and host, compiled from literature
and VirHostNet database, was integrated into our data to construct the network in Cytoscape. Topological analysis of
the RABV-rat PIN was performed, and hub-bottleneck proteins were determined using the Cytohubba plugin.
Clustering analysis was performed based on the Markov clustering algorithm using the clusterMaker plugin, and
Functional annotation and pathway enrichment analyses of detected modules were performed through the Enrichr
server.

Results: Twenty-seven protein partners were identified for RABV multifunctional proteins through 2D-FWB. The
selected interactions were validated through the mentioned methods. The PIN was constructed of 803 interactions
among 160 proteins, of which 3 were viral proteins and 157 belonged to rats. About 73% of the hub-bottleneck proteins
were viral partners. Functional analysis of the PIN showed important disturbed biological pathways such as Jak-STAT
signaling, protein folding, electron transport chain, metabolism, YAP1, and WWTR1-stimulated gene expression and
translation. By topological analysis, Egfr, Aktl, HSP90aal, Src, Statl, Stat2, Actb, Jakl, Becnl, Atp5al and Atp5b
were identified as key proteins and potential drug targets.

Conclusions: This study provided a set of involved biological pathways in rabies, key pathogenic proteins, and
potential therapeutic targets. The proposed potential drug targets could be used for drug design against rabies.
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