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ABSTRACT

The tremendous boost in the next generation sequencing technologies and in the “omics” technologies makes it possible to look for the coordinated
behavior among different levels of biochemical activity. Irrespective of the technology used, the advent of high-throughput profiling technologies presents
a new challenge, that of interpretation of these data in a meaningful manner — to uncover relationships that are not readily apparent between molecular
profiles and states of health or disease. In contrast to isolated molecules, network and pathway oriented analyses are thought to better capture
pathological perturbations and hence, better explain predisposition to disease. In this talk, firstly | will introduce different types of multi-omics data
integration methods. Along this line, | will present existing trans-omics, merge-omics, multi-omics, panomics strategies as an example of integrative omics
studies. Secondly, | will focus on network and pathway based integration techniques. In this respect, | will mention different functional enrichment analysis
techniques including over-representation analysis (ORA), gene set enrichment analysis (GSEA) methods, integrative and modular enrichment analysis
(MEA). Thirdly, I will summarize our approach and present how this approach can help us to identify disease-associated pathway markers. Lastly, | will
conclude via discussing how these pathway markers can help us to enlighten individual disease development mechanisms and personalized targets for
treatments, and hence bridging the gap between the -omics data and precision medicine.
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