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The integration of genomic sequence analyses from multiple species and strains, along with protein interaction data and gene expression profiles that reflect specific biological states and processes has opened many new avenues to understand specific biological systems.  Nevertheless, formidable challenges remain to be overcome for the improvement of prediction, diagnosis, prognosis, and treatment of human diseases. Can we infer from large molecular datasets how different biological entities are organized and interact, and then predict the effect that genetic polymorphisms or sequence variations might confer on interconnected biological processes? The integration of heterogeneous data and information in fact is a key issue in functional genomics. An appropriate data model and consistent methods for its integrated representation, analysis, and visualization has the potential to pave the way for the emergence of discovery-driven science, enhance hypothesis-generation, and provide new focus for experimental validation and refinement. Thus, to represent the presence and impact of polymorphisms further in the context of biological pathways, we have sought to unify our representation of molecular, biological, and environmental entities such that biological knowledge from experts and biomedical literature could be assembled in a storyboard canvas.  For example, the representation of a disease could consist of a biological process composed of one or more pathways, within which, entities (gene products, complexes, and cellular and subcellular components) are subjected to one or more interactions and transitions to disease term associated states. We have begun the development of a suite of applications using a common database structure that can represent biological processes using a host of publicly available data sources including gene objects and biological ontologies that in turn represent systematic abstractions of biomedical literature and expert knowledge. As part of this exercise, we have compiled all existing protein-protein interactions from “interactome” rich databases (PreBIND, MINT, DIP and HPRD) and mine the biomedical literature for novel interactions unrepresented in these specialized databases.  Our compiled interactions data comply with the standards set out by Proteomics Standards Initiative (PSI) facilitating easy data exchange.  As available annotations increase the challenge is to integrate biological process representation in such a way as to increase our understanding rather than obscure in convoluted figures or excessive detail. The use of a network visualizer provides not only a lucid means of summarizing existing biological knowledge about molecular behavior but also helps in elucidating the potential implications sequence variations can have on protein-protein interactions or the binding of specific transcription factors.
