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Abstract:  

Protein-Protein Interactions (PPI) have important role in drug binding with the Proteins called drug targets. 

For identifying the potential drug targets there are different techniques. In this paper we are presenting 

application of Centrality Measures for identifying the drug targets. Centrality measure indicates importance of 

node in the graph or network. Protein-Protein Interactions for proteins which are involved in a particular 

disease are identified and centrality measures will be calculated based on the graph built suing the PPI 

interactions. Further the nodes which are playing crucial role will be identified using the various centrality 

measures and these drug targets can be used for drug discovery of a particular disease through insilico 

docking studies. 
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1. Introduction 

Human Protein-Protein Interactions Data is freely 

available and much research is going on in finding 

the missing interactions also. Using those 

interactions, identify the potential drug targets by 

constructing the PPI network. There are various 

databases available which are maintaining the PPI 

interactions. In the Protein-Protein Interaction 

Network, proteins are represented as vertices and 

interactions among them are as edges. Proteins are 

the representatives of the biological networks and 

they are realized only if the relationship between 

essentiality and topological properties such as the 

centrality measures, clustering coefficients, degree 

distribution, and community structures of the 

network are studied. Network centralities are used 

to rank elements of a network according to a given 

importance concept.  

 

 

 

 

 

Table 1: List of PPI Databases 

Name of the Database Description 

STRING 

https://string-db.org/ 

PPI information 

about 

5090 Organisms 

2000 million 

interactions 

The Molecular INTeraction 

Database (MINT) 

https://mint.bio.uniroma2.it/ 

647 Organisms 

26344 interactions 

BioGRID 

https://thebiogrid.org/ 

70 Organisms 

1.37 million 

interactions 

Human Protein Reference 

database (HPRD) 

http://www.hprd.org/ 

Human PPI 

41,327 interactions 

Database of Interacting Proteins 

(DIP) 

https://dip.doe-mbi.ucla.edu  

834 Organisms 

81923 interactions 

https://string-db.org/
https://mint.bio.uniroma2.it/
https://thebiogrid.org/
http://www.hprd.org/
https://dip.doe-mbi.ucla.edu/
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For identifying the potential drug targets there are 

different techniques. In this paper, we are 

presenting the application of Centrality Measures 

for identifying the drug targets. Centrality 

measures indicate the importance of a node in the 

graph or network. 

There are fourteen different graph centrality 

measures such as degree, radiality, Stress, 

eccentricity, closeness, centroid values, shortest-

path betweenness, Eigenvector, Page Rank, 

current- flow closeness, Katz status index, hits-

hubs,  current-flow betweenness and hits-authority 

are used for PPI Networks for finding potential 

drug targets and are defined as follows [1-19]. The 

nodes which are playing crucial role will be 

identified using the various centrality measures. 

Degree     

Radiality                

 

Stress     (v)= 

 

Eccentricity  

  

Shortest path closeness  

 

     Equals the 

potential difference. 

 Closeness     

Shortest path Betweenness  

  

Eigen Vector   λ =A         

  

Katz status index   = ( )  

Betweennes  

 

 Where (vertex) equals the division of 

electrical current     

  running over vertex v in a network 

HITS-Hubs    

Centroid  

  

where γ v (w) indicates the number of vertices that 

are  nearer to v than to w  and f (v, w) = γ v (w) 

– γ w (v). 

Page Rank    

  

Where d is the damping factor and P is the 

transition matrix  

Hits-authority                           

2. Methodology 

Protein-Protein Interactions (PPI) have important 

role in drug binding with the Proteins called drug 

targets. To identify the potential drug targets for 

the proteins involved in a disease, first we need to 

collect various proteins or genes causing a disease. 

The genes/proteins can be collected from various 

literature, experimental results, knowledge mining 

etc.,. After data cleaning, identify the Human 

Protein-Protein Interactions from various 

databases, sources. Using those interactions, PPI 

network can be build. Potential or influential 

proteins can be identified with Centrality 

measures. Human Protein-Protein Interactions 

Data is freely available and much research is going 

on in finding the missing interactions also. Using 

those interactions, identify the potential drug 

targets by constructing the PPI network. There are 

various databases available which are maintaining 

the PPI interactions. The nodes which are playing 

crucial role will be identified using the various 

centrality measures. 

Ambedkar et al [20] have applied centrality 

measures on a PPI network of Diabetes Mellitus 

(DM). For construction of the PPI Network, they 

have collected the proteins involved in the DM 

from Jensenlab with 1020 vertices and 2891 edges. 

The authors have reported top 10 proteins from all 

the fourteen centrality measures. 

In Kalyani et al [21] the authors have PPI with data 
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collected from different data sources like DMBase, 

MalaCards and Jensen Group (Jensenlab). They 

have constructed the PPI with 1027 vertices and 

2950 edges. They reported top 10 proteins from 14 

centrality measures. They also find out the proteins 

based on clustering coefficient. 

NB Muppalaneni et al [22] collected 345 genes 

from new drug targets database, 19 genes from 

Experimental evidence and 1135 genes causing 

Autism disorder using text mining from Jensenlab 

disease database. Finally, they have constructed 

Protien-Protien Interaction (PPI) network with 74 

interactions after eliminating parallel edges, self-

loops of 54 proteins. Based on the centrality 

measures they listed top 10 potential drug targets 

for autism disorder.  

 Arun, PV Parvati Sai, et al [23] have identified 10 

drug molecules for the potential drug targets based 

on the centrality measures for Type II Diabetes.  

Xiao et al [24] have constructed a yeast PPI 

network using dynamic gene expression profiles. 

1167 proteins are found from 1285 essential 

proteins downloaded from various databases like 

SGD, MIPS, DEG and SGDP. But the authors 

have considered only 7 centrality measures only.  

Zhan Tong et al [25] have constructed a PPI 

network for Hepatocellular carcinoma (HCC). 

They have collected the genes causing HCC from 

DisGeNET and Human Protein Atlas Database. 

Protein-Protein Interactions of those proteins are 

collected from BioGRID database. The network is 

analyzed based on the network characteristics and 

genetic dependency scores. Then, using Support 

Vector Machine, they find out the drug targets for 

HCC. 

Izudheen et al [26] applied centrality measures in 

the PPI network built using the oncogenes 

collected from GeneSignDB, OMIM. After 

elimination of duplicates, self edges, they build the 

network with 1234 cancer proteins. They used 

overlapping community structure detecting 

algorithm to identify the communities which have 

a prominent role in many mutation pathways. 

Estrada et al [27] have used centrality measures on 

Yeast PPI. They presented a new technique, 

transform the PPI into a clique and calculate the 

centrality measures. Based on the ranking of the 

centrality measures essential proteins can be 

selected. 

Lei et al[28] proposed new technique called 

Hyperlink Induced Topic Search (HITS) to apply 

to PPI network based on Gene Ontology and Gene 

Expression data. In this work, Undirected network 

is transformed into bidirectional using the 

topological features and biological information. 

Then, they found the essential proteins based on 

the new algorithm HSEP. 

Sharma et al[29] used MatlabBGL package to 

calculate the centrality measures of Yeast PPI and 

Human PPI. They observed radiality and pagerank 

can identify the most prominent nodes in the PPI 

networks. 

Mistry et al[30] analyzed the yeast PPI from DIP 

database along with gene expression dataset. They 

used a new technique DiffSLC, which is a 

weighted  coexpression based degree centrality and 

eigenvector centrality.  

The drug targets identified using Graph Centrality 

measures can be used for drug discovery of a 

particular disease through insilico docking studies 

and can be analysed with [31] 

3. Tools 

There are various open source and free tools 

available for calculating centrality measures 

 CentiBiN (https://omictools.com/centibin-

tool) 

 ArcGIS (https://www.arcgis.com) 

 Graph-tool (https://graph-tool.skewed.de) 

 Social Network Visualizer (SocNetV) 

(https://socnetv.org) 

 CytoScape (https://cytoscape.org) 

4. Conclusions 

There are various techniques have been used to 

find out the different diseases related candidate 

genes for potential drug targets. In this study, we 

highlighted how Centrality measures can apply for 

finding the potential drug targets along with 

correlation and clustering coefficient. Protein-

Protein Interactions for proteins which are 

involved in a particular disease are identified and 

centrality measures will be calculated based on the 

graph built using the PPI interactions. The nodes 
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which are playing crucial role will be identified 

using the various centrality measures. Further, 

these drug targets can be used for drug discovery 

of a particular disease through insilico docking 

studies. 
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