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Drug Repositioning

The process of finding new uses or indications for existing drugs 



Connectivity among drugs, genes, and 

diseases
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The main challenge in drug repurposing 

Finding the new indication …

Bioinformatics tools



Different drug repositioning approaches for drug 

discovery and validation



Connecting 

Drugs, Targets, Diseases 

by 

in silico methods



In silico Repositioning methods

 Integrated ligand-based and structure-based study

 Combining Virtual Screening and Molecular Dynamics Simulation 

 Evolutionary Relationships Between Targets of Approved Drugs and Proteins of Interest

 Mining Adverse Event Data in ClinicalTrials.gov

 Transcriptomic Data Mining for Computational Drug Discovery

 Network-Based Drug Repositioning: Approaches, Resources, and Research Directions

 A Computational Bipartite Graph-Based Drug Repurposing Method

 Implementation of a Pipeline Using Disease-Disease Associations for Computational Drug Repurposing

 An Application of Computational Drug Repurposing Based on Transcriptomic Signatures

 Drug-Induced Expression-Based Computational Repurposing of Small Molecules Affecting Transcription Factor Activity

 A Drug Repurposing Method Based on Drug-Drug Interaction Networks and Using Energy Model Layouts

 Integrating Biological Networks for Drug Target Prediction and Prioritization

 Using Drug Expression Profiles and Machine Learning Approach for Drug Repurposing

 Computational Prediction of Drug-Target Interactions via Ensemble Learning

 A Machine-Learning-Based Drug Repurposing Approach Using Baseline Regularization

 Machine Learning Approach for Predicting New Uses of Existing Drugs and Evaluation of Their Reliabilities

 A Drug-Target Network-Based Supervised Machine Learning Repurposing Method Allowing the Use of Multiple Heterogeneous Information Sources

 Heter-LP: A Heterogeneous Label Propagation Method for Drug Repositioning

 Tripartite Network-Based Repurposing Method Using Deep Learning to Compute Similarities for Drug-Target Prediction



In Silico Repurposing by Combining Virtual Screening and 

Molecular Dynamics Simulation

Similarity-based search

Sweetlead database



In silico repositioning of etidronate as a potential inhibitor of the 

Trypanosoma cruzi enolase: T. cruzi enolase inhibitors

Journal of Molecular Graphics and Modelling,  2020



RMSD plot of TcENO backbone (a) and the 

probed ligands (b) during the MD simulation
Journal of Molecular Graphics Modelling,  2020and

The chronic myeloid leukemia drug nilotinib as a potential antiinflammatory

drug with an in vitro IC50 of 40 nM (2011). A computational approach to 

finding novel targets for existing drugs. PLoS Comput. Biol.



Computational Drug Repositioning strategy Based 

On Transcriptional Signature



CMap database

Chang, et .al. (2010). Evaluation of

phenoxybenzamine in the CFA model of pain 

following gene expression studiesand connectivity 

mapping. Mol. Pain 6:56 

Iskar, M., et al. (2013). Mol. Syst. Biol.

vinburnine, a vasodilator, and sulconazole,

a topical antifungal, as interesting cell 

cycle blockers for cancer therapy 



Categories for assessment of 

drug repositioning
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