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Abstract 

Graphical representation methods constitute a class of alignment-free techniques for 

comparative study of bio-molecular sequences. In this brief commentary we study how well 

some of these methods can discriminate among closely related genes. 
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1. Introduction 

Graphical representations of biomolecular sequences have generated a lot of interest as a tool 

for alignment-free analysis, evidenced by the large number of research work on the subject. 

A principle application of these techniques has been in determining the evolutionary 

relationships analysed between different gene families [1]. The results obtained from the 

different graphical methods show small differences among them and display conformity with 

standard phylogenetic studies. 

Graphical representations often provide a visual clue to the pattern of distribution of bases 

along DNA or RNA sequences. The representations are slightly more complicated in the case 

of protein sequences where one has to contend with 20 basic units, the amino acids, but 

ingenious schemes from 2D to 20D abstract graphs have been utilised to represent them too 

[2]. The graphical representation methods remain, to date, among the best to ‘see’ the base 

distribution in a DNA or an RNA sequence and follow the variations in a family of genes. 

This has enabled many applications of the techniques, for example, generation of new plant 

varieties [3], determination of origins of the SARS-coronavirus [4], identification of 

conserved regions in influenza virus neuraminidase gene for vaccine design and development 

[5]. 

Applications of these methods to viral sequence analyses have been a prime area of interest 

in view of the need for rapid development of drugs and vaccines against viral diseases. In a 

number of studies, our group has advocated rational designs of peptide vaccines against 
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