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Microarray experiments have been extensively used to detect patterns in gene 
expression that stem from regulatory interactions. Seminal studies demonstrated 
that the synergistic use of microarray-based techniques and bioinformatics analysis 
of genomic data might not only further the understanding of cancer taxonomy, but 
also provide lists of genes that can dissect a tumor into distinct groups, with 
different diagnostic or prognostic characteristics. Nonetheless, optimism for 
microarray-based technologies as predictive tests of cancer recurrence has 
suffered both perceptual and real setbacks. Criticism is largely on the grounds of 
general non-reproducibility of gene signatures and the inability to replicate results. 
Here we illustrate a bioinformatics approach aimed at fulfilling methodological gaps 
still hampering the identification of prognostic markers and affecting their reliability 
and reproducibility. Specifically, we developed a bioinformatics strategy to integrate 
multiple, independently generated datasets and to elevate the analysis from gene 
lists to signaling pathways and transcriptional networks. This approach was tested 
and applied to identify signaling pathways driving tumorigenesis and tumor 
heterogeneity in human breast cancer [1-2]. In both diseases we identified robust 
disease biomarkers with mechanist insight and prognostic power. Overall, this 
approach constitutes a general framework to support the inference of molecular 
mechanisms driving cancer progression and highlight molecular targets for drug 
design. 
 
[1] Cordenonsi, M. et al. Cell. 2011 Nov 11;147(4):759-72 
[2] Montagner, L. et al. Nature. 2012 Jul 19;487(7407):380-4 
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