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A variety of complex natural products are biosynthesized in various microbes and plants by coordinated actions of number proteins, which form different biosynthetic pathways. The availability of complete genome sequences has opened up the possibilities for identification of novel metabolites and new biosynthetic pathways in various microbes and plants using genomic information. The key requirement for relating the sequence of a biosynthetic gene cluster to their metabolic product is development of computational methods for deciphering the relationship between sequence and substrate specificity of various biosynthetic proteins. One possible approach for developing such method is to identify specificity determining residues (SDRs) in large number of proteins of known specificity and then correlate conserved patterns in SDRs to substrate preference of the proteins. 

Based on sequence comparison using profile HMM methods and structural modelling using homology modelling or threading methods, we have carried out a comprehensive analysis of the sequence and structural features of several experimentally characterized multifunctional proteins involved in biosynthesis of pharmaceutically important natural products like cyclosporin, rifamycin, erythromycin etc. The results of these analyses have been used to develop knowledge-based in silico resources for prediction of domain organization and substrate specificity of various types of polyketide synthases (PKSs), nonribosomal peptide synthetases (NRPSs), acyl-adenylate superfamily/acyl-CoA synthetases (ACS) and glycosyltransferases (1-2). Apart from predicting the substrate specificity of individual catalytic domains, these knowledge-based resources can also help in deciphering the correct biosynthetic order of substrate channelling from a large number of non-cognate combinatorial possibilities.

These in silico resources have helped in experimental characterization of metabolic products of several uncharacterized proteins from Mycobacterium tuberculosis and has also provided guidelines for site directed mutagenesis experiments to engineer biosynthesis of rationally altered metabolites (3,4). The talk would give an overview of the various computational resources and describe their applications.

