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Abstract

One of the crucial problems in the field of functional genomics is to iden-
tify a set of genes which are responsible for a particular cellular mecha-
nism. The current work explores the usage of a multi-objective optimiza-
tion based genetic clustering technique to classify genes into groups with
respect to their functional similarities and biological relevance. Our contri-
bution is two-fold: firstly a new quality measure to compute the goodness
of gene-clusters namely protein-protein interaction confidence score is devel-
oped. This utilizes the confidence scores of the protein-protein interaction
networks to measure the similarity between genes of a particular cluster with
respect to their biochemical protein products. Secondly, a multi-objective
based clustering approach is developed which intelligently uses integrated
information of expression values of microarray dataset and protein-protein
interaction confidence scores to select both statistically and biologically rel-
evant genes. For that very purpose, some biological cluster validity indices,
viz. biological homogeneity index and protein-protein interaction confidence
score, along with two traditional internal cluster validity indices, viz. fuzzy
partition coefficient and Pakhira-Bandyopadhyay-Maulik-index, are simulta-
neously optimized during the clustering process. Experimental results on
three real-life gene expression datasets show that the addition of new objec-
tive capturing protein-protein interaction information aids in clustering the
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