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ABSTRACT 
 
This paper proposes an efficient implementation of graph 
clustering in the interactomics analysis of the organism, 
which helps to molecular processes within the cell 
structures in the human body. The major objective of this 
paper is to develop the knowledge base for the 
interactomics through Interest Ontology (IO), Graph 
Clustering (GC) and Hybrid Filtering (HF). The HF 
includes Collaborative Filtering (CF) and Content Based 
Filtering (CBF). The interaction between the cells within 
human body can be periodically changed due the 
systematic process of the molecules. The enzymes 
secreted in the glands are transferred between each cell in 
our human body. This process is called Protein-Protein 
Interaction (PPI). The valid knowledge base is needed to 
diagnose these types of interactions. The knowledge base 
describes the set of cells are going to interact with each 
other. The set of cells are formed as a cluster and 
differentiate them with non performing cells by clustering 
graph followed by the content based filtering. 
 
Index Terms: Interactomics, Protein-Protein Interaction 
(PPI), Interest Ontology (IO), Graph Clustering (GC), 
Content Based Filtering (CBF), Collaborative Filtering 
(CF), Binary Tree, and Hybrid Filtering (HF). 
 
INTRODUCTION 
 
The concept of graph clustering is the major application 
for the Protein – Protein Interaction (PPI). The blood cells 
within human body have communicating each other 
based on the molecular processes. The blood cells are 
communicating with other blood cells through the 
intermediate blood cells. The intermediate blood cells are 
act as a communication medium. The mode of 
communication is classified as mesh and nodal topology. 

Each and every mesh is formed as a cluster and 
communicates with another cluster through intermediate 
nodes [1]. To implement these types of structures, the 
graph clustering is proposed. The hybrid filtering [2], 
which has the combination of content based filtering [3] 
and collaborative filtering [4] is also implemented as a 
filtering technique for protein structures. The graph 
clustering is implemented in the blood cells and the 
output of the filtering module and clustering module are 
processed bi binary tree to obtain the result. 
 
1. PROPOSED METHODOLOGY 

At first, the user separates the protein structures and the 
blood cells. The interest ontology is implemented in the 
protein structures and the graph clustering is implemented 
in the blood cells. The result of the interest ontology is 
filtered by hybrid filtering technique. The obtained output 
of graph clustering and the hybrid filtering are combined 
with the help of binary tree [5] to get the suitable 
diagnosis result. The figure 1 shows the block diagram of 
the proposed method. 
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Figure 1 Block diagram of the proposed method 
 
A. Interest Ontology (IO) 

The interest graph ontology is implemented in the protein 
structures by separating the topic interest. The topic 
interests are the organism, hemopoietic stem cell 
differentiation, embryonic hemopoiesis and gene 
(COX2). The inmodal organism obtained from the 
hemopoietic stem cell differentiation is given to the 
organism for the further molecular processes. The figure 
2 shows the block diagram of the process of interest 
ontology. 
 

 
 
Figure 2 Block diagram of the process of interest 
ontology 
 
B. Hybrid Filtering 

The hybrid filtering technique is a combination of the 
collaborative filtering and content based filtering. The 
output from the interest ontology is given to both 
collaborative filter and content based filter. These two 

blocks give the recommendations for the input to get the 
preferred output [6]. The combiner makes the fusion 
process of the recommendations from the filters and 
produces the recommended output [7] as the process of 
hybrid filtering. The figure 3 shows the block diagram of 
the process of interest ontology. 
 

 
 
Figure 3 Block diagram of the process of hybrid 
filtering 
 
C. Graph Clustering 

 
The blood cells are connected and processed with the 
help of graph clustering. The figure 4 shows the 
successive stages of the graph clustering. 
 

 
 
Figure 4 Successive stages of the graph clustering 
 
The R code for the graph clustering by using Highly 
Connected Subgraphs (HCS) is following, 
 
library (GraphClusterAnalysis) 

library (RBGL) 

library (igraph) 

library (graph) 

data (HCS_Example) 

G = graph.data.frame (HCS_Example, directed=FALSE) 

HCSClustering (G, kappa=2) 
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2. EXPERIMENTAL OUTCOMES 
 

 
 
Figure 5 Clustering graph for selecting the 
corresponding cells 
 

 
 
Figure 6 Clustering graph of interaction between the 
nodes  
 

 
 
Figure 7 Summary of the binary tree 
 
3. CONCLUSION 

Thus the output of the graph clustering and the hybrid 
filtering module are combined by the binary tree to obtain 
the preferred output. This can be achieved by the process 
of the proposed methodology. The obtained results are 
more efficient than the existing methods of graph 
clustering. 
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