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Proteins seldom act in isolation, but combine to form multi-protein complexes that function as “molecular machine” that are responsible for virtually all activities of a cell.  Therefore the identification and characterization of these complexes are a key step in understanding cellular function.  Our current knowledge of protein complexes is quite limited because proteins are conventionally studied individually, in isolation. Identifying and characterizing of all the molecular machines of a cell represent a substantial technical challenge, however, because these complexes are highly dynamic, changing in amount, modification state, stoichiometry and subcellular location to carry out the primary functions of a cell.   In a pilot project sponsored by the DOE Office of Biological and Environmental Research as part of their Genomes to Life program, we have assembled a multidisciplinary team of biologists, chemists, and computational scientists to develop new approaches for the high throughput identification and characterization of protein complexes in microbial cells.  This includes evaluation of new techniques for isolating (“pulling down”) complexes from cells and analysis by mass spectrometry, imaging and other analytical tools.  Informatics tools are being integrated “cradle to grave” as cells are cultured, samples are analyzed, and data is processed and archived in databases that will be made available to the scientific community.  Computational tools are also being developed to assist in data interpretation, prediction and modeling.   Initial studies are being conducted using two model organisms, R. palustris and S. Oneidensis, to evaluate the tools being developed and incorporated into a high throughput analysis process.
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