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Global reconstruction of genetic and metabolic regulatory networks of Bacillus subtilis
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In these last years, the reconstruction of genetic and metabolic regulatory networks at the cell level and their analysis have become an active area of research in (systems) biology, because of its mandatory role. One of the challenging problems that reconstruction can help to solve, consists in identifying the ways that the bacteria "senses" its physiological state and environment (mainly through metabolite pools and fluxes), and how the cell coordinates its genetic network versus metabolic network to adapt to environmental changes. Few tools for automatic reconstruction exist, or they only allow the reconstruction of genetic interaction networks and metabolic pathways [START_REF] Karp | The pathway tools software[END_REF]. Regulatory network are mainly reconstructed from literature [START_REF] Herrgard | Reconstruction of microbial transcriptional regulatory networks[END_REF] and specific databases [START_REF] Makita | DBTBS: database of transcriptional regulation in Bacillus subtilis and its contribution to comparative genomics[END_REF]. Such a reconstruction exists for several model organisms such as Saccharomyces cerevisiae [START_REF] Herrgard | Integrated analysis of regulatory and metabolic networks reveals novel regulatory mechanisms in Saccharomyces cerevisiae[END_REF], but not for Bacillus subtilis.

In order to understand the global regulation of the cell, and the central role of metabolic pools as physiological sensors, we have reconstructed the genetic and metabolic regulatory networks of Bacillus subtilis, with a special attention to metabolites involved in regulation. Our model not only integrates the known transcription factors and their metabolic effectors, but also the known allosteric regulations of enzymes. We have functionally identified some key metabolites that seem central to the cell. The genetic and metabolic networks appear to be organized in modules, coupled by central metabolites (ATP, GTP, ppGpp) whose level should correlate to environmental conditions (nutrient availability in particular).

The main goal of this talk is to present the reconstruction of the regulatory network of Bacillus subtilis for the main metabolic pathways, and to point the state of knowledge available in literature and databases for this bacterium [START_REF] Goelzer | MIG internal report[END_REF]. We will also present some graphic representations that summarize genetic and metabolic regulations for each pathway, and the modular organization of metabolic pathways.