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ABSTRACT

The transcriptional regulatory network (TRN) sets the stage for cell behavior. To this end, we have created a TRN discovery system (TRND), which accepts gene expression data as input and yields an updated TRN via integrating validated TRN information, a suite of TRND modules (e.g., gene ontology, phylogenic similarity analysis and other notions) and Bayesian integration algorithms. The TRND system enables a user to embed this TRN in a transcription/translational/post-translational chemical kinetic model to derive cell behavior based on nonlinear dynamical analysis (NDA). The NDA module enables the user to discover condition in the extracellular medium under which dramatic behavioral changes occur. Applications of the TRND system include E.coli, human B cells (in the context of leukemia), work on Geobacter sulfurreducens (in the context of energy production and environmental remediation) and epithelial cells (in the context of cancer and stem cell self-organized asymmetric division). 
