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Studies of regulatory networks, which control all phenotypic features, critically depend on the ability to characterize 
transcriptional modules (TMs). A TM can be defined as the set of genes whose transcription is modulated by a common 

transcription factor (TF). The characterization of TMs raises challenging questions regarding both the choice of the experimental 
datasets and the bioinformatics methodologies to examine these data. To enhance the reconstruction of TMs different data 
types have to be used. For instance, transcriptome analyses of mutants, in which the gene coding for a particular TF has been 
deleted, gives valuable information concerning the genes for which transcription depends on this TF. Additionally, protein/
DNA interaction data obtained using ChIP-chip or ChIP-seq technologies allow the identification of the set of genes whose 
promoter sequences directly bind a particular TF in vivo. We present here a general strategy to optimize simultaneously (i) the 
discovery and (ii) the cross species comparisons of TMs. Our approach relied on two main points. First, multiple biological 
data sources are combined using an integrative procedure whose objective is to minimize the risk to select false positive genes. 
Second, as one TF can control different sets of genes depending on the environmental conditions, we use only data obtained 
in a specific experimental condition, identical in all the species examined. We applied this rationale to the analysis of the 
transcriptional programs that drive the chemical stress response in three yeast species: the model yeast Saccharomyces cerevisiae 
and two pathogenic species Candida glabrata and Candida albicans.
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