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    Abstract
Epithelial-Mesenchymal Transition (EMT) is the major player of tumor invasiveness whose inhibition is challenged by redundancy of multiple inducing factors in tumor microenvironment. Here, we applied a systems pharmacology approach by integrating network-based analyses with multiple bioinformatic resources to propose a combinatorial drug regimen that reverses EMT phenotype in aggressive cancers. The results demonstrated that histone deacetylases were central targets to relay tumor-host interactions by tuning expression of multiple epithelial versus mesenchymal genes. Moreover, SRC and IKBK served as the principal intracellular kinases regulating information flow from tumor microenvironment to multiple signaling pathways associated with EMT. To experimentally validate these predictions, we inhibited the pinpointed targets with already prescribed drugs and observed that whereas low dose mono-therapy failed to limit cell dispersion in a three-dimensional (3D) microfluidic device as a metric of EMT, the combinatorial regimen fully inhibited dispersion and invasion of cancer cells in collagen spheroids toward co-cultured endothelial cells while maintaining their survival. Taking into account Food and Drug Administered (FDA) - approval as well as safety profiles of the proposed drugs, we offer a combinatorial regimen with immediate translational implications to inhibit EMT in aggressive cancers. Besides, our study provides a grasp on the interdisciplinary methodologies behind plethora of the introduced biologist-friendly bioinformatic tools for bench and bed cancer scientists to help them effectively plan their experiments.
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