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            Abstract
Much of a cell's activity is organized as a network of interacting modules: sets of genes coregulated to respond to different conditions. We present a probabilistic method for identifying regulatory modules from gene expression data. Our procedure identifies modules of coregulated genes, their regulators and the conditions under which regulation occurs, generating testable hypotheses in the form 'regulator X regulates module Y under conditions W'. We applied the method to a Saccharomyces cerevisiae expression data set, showing its ability to identify functionally coherent modules and their correct regulators. We present microarray experiments supporting three novel predictions, suggesting regulatory roles for previously uncharacterized proteins.
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                    Figure 1: Overview of the module networks algorithm and evaluation procedure.[image: ]


Figure 2: Regulation programs represent context-specific and combinatorial regulation.[image: ]


Figure 3: The respiration and carbon regulation module (55 genes).[image: ]


Figure 4: Enrichment of annotations and motif binding sites in modules and in predicted targets of regulators.[image: ]


Figure 5: Global view and higher order organization of modules.[image: ]


Figure 6: Microarray experiments testing functional predictions for putative regulators.[image: ]


Figure 7: Regulatory components allowing inference of regulation from expression data.[image: ]
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