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Systems biology approaches are beginning to be used in areas ranging from analysis of protein interaction networks and signal transduction to cancer biology and therapeutics.  The promise of systems biology approaches can be better realized if the ‘building blocks’ of systems are well characterized.  Such building blocks can include catalogs such as validated protein-protein interactions, signaling pathways, post-translational modifications and well-annotated genes or more integrated datasets such as genomic, transcriptomic and proteomic alterations in particular diseases. 

Our laboratory (http://pandeylab.igm.jhmi.edu) in collaboration with the Institute of Bioinformatics (http://www.ibioinformatics.org) has taken an enabling approach to systems biology by developing the necessary building blocks, creating tools to use them and, finally, applying them to solve problems or generate biological hypotheses.  I will present the following vignettes that include several ‘firsts’ as case studies from this highly successful Indo-US model of collaborative research in systems biology.

1. Development of a Human Protein Reference Database (www.hprd.org), currently the largest repository of protein-protein interactions and post-translational modifications in humans.

2. NetPath (www.netpath.org) as a unique signaling pathway resource.

3. Comparative analysis of interactomes in humans, fly, worm and yeast.

4. Mining of the human phosphoproteome to identify novel phosphorylation signatures and creation of a compendium of phosphorylation-based motifs.

5. Oncomine (www.oncomine.org) as a unique cancer microarray meta-analysis platform to identify cancer genes/signatures.

6. A manual analysis and annotation of the human X chromosome including identification and validation of several novel genes.

7. Development of a unique integrated database of molecular alterations in breast cancer.
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