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Abstract:

Clustering of  protein sequences from different organisms has been used to identify orthologous
and paralogous protein sequences, to find protein sequences unique to an organism, and to
derive the phylogenetic profile for a cluster of protein sequences. These are some of the essential
components of a comparative genomics study of protein sequences across several genomes.

Algorithms used to cluster protein sequences can be either domain-based or family-based. All the
clustering methods start with an all-against-all pairwise protein sequence similarity searches. The
domain-based clustering methods organize the protein sequence universe into domain clusters
where domains are the structural units of proteins, e.g., COG. Family-based clustering  methods
group protein sequences into families, which contain a group of evolutionarily related proteins that
share similar domain architecture, e.g., PROTONET.

We propose a novel family-based clustering method to address two problems: how to detect
whether two aligned sequences have similar domain structures; and how o quantify transitive
homologies through intermediate sequences to detect remote homologies at the superfamily
level. These two problems are simultaneously solved by a new metric for clustering of protein
sequences.


