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The phylogenetic profile of a protein is a bit vector that encodes the presence or absence 

of that protein for a selected collection of organisms. Recently, techniques employing 

phylogenetic profiles have been used to identify biological processes such as metabolic 

and signaling pathways. These techniques are based on the hypothesis that co-evolving 

proteins are more likely to share the same biological function, and thus, tend to have 

similar phylogenetic profiles. In previous studies, the similarity between two protein 

profiles is measured by the Hamming distance or mutual information. Although this 

approach is effective in finding some functionally related pairs of proteins, it fails to 

exploit the evolutionary relationships among the collection of organisms used to 

construct the phylogenetic profiles. In this work, we augment phylogenetic profiles with 

information derived from the phylogenetic tree of the organisms. We also use the 

phenotypic data of a collection of organisms to select the subset of organisms to use for 

building the phylogenetic profiles.   

The first part of our work finds highly similar pairs of proteins by applying the 

mutual information similarity measure to the augmented phylogenetic profiles of 

approximately 6300 proteins of Saccharomyces Cerevisiae across 59 other organisms. In 

order to quantify the effectiveness of our approach over the earlier ones, we take the 

KEGG pathway database as our standard and use the similarity of two protein in terms of 

the KEGG pathways they share to evaluate all protein-protein pairs with high profile 

similarity. We show that the recall of protein-protein pairs having 100% KEGG similarity 

is increased by 10%, while the recall of pairs with 90% KEGG similarity is increased by 

50%. The second part of this work uses phenotypic data for more than 200 organisms to 

choose the set of organisms to use for computing phylogenetic profiles. This ensures that 

proteins are compared only across the most relevant set of organisms. The unification of 

the above two approaches enables the identification of many more protein-protein pairs 

with high similarity, which, in turn, should help in the assignment of functions to 

uncharacterized proteins and in the identification of new cellular processes. 

 


