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Abstract 

Introduction: The key element in performing almost any computational analysis on proteins 

is the mathematical definition of protein structure. Structural hierarchy of proteins, gives rise 

to a great level of complexity and makes the mathematical definition of structure hard to 

endure. Graph theory consists of highly effective computational techniques to study the 

structures, topologies and properties of graphs. Graph based tools make this definition 

possible by combining topological information and global connectivity. 

Methods: Graph based tools reduce the 3D structure of protein into a 2D network of nodes 

and edges where the nodes are atoms, amino acids or motifs and edges represent short- and 

long-range interactions. In this representation it is possible to incorporate bonding and non-

bonding interactions and the exact position of each node is determined by the force and 

orientation of interaction. Protein structure graphs are then used for identification of active 

site, clusters, folding clusters, and the analysis of protein-protein interaction. 

Results and discussion: Graph representation of protein structure captures the essential 

local and global conformational flexibility of the protein main and side-chains. The study on 

nodes in protein graphs shows a high correlation between nodes and their role in protein 

functionality. The quality of the graph based modelling, depends heavily on the algorithms for 

determination of the nodes and edges in the graph. 

Conclusion: In this seminar, we will discuss the effect of biophysical interaction parameters 

on the quality of the protein modelling using graph-based methods. 
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