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Integrative analysis of heterogeneous omics data is essential to obtain a comprehensive overview of otherwise
fragmented information and to better understand dysregulated biological pathways leading to a specific condition.
One of the major challenges in systems biology is to develop computational methods for the integration of
multi-omics data of heterogeneous types. We propose OmicsNet that uses a multilayer network for the
integration and analysis of multi-omics data.

Each layer of the multilayer network represents a certain data type: input layers correspond to genotype features
and the output layer corresponds to phenotypes, while intermediate layers may represent genesets or biological
concepts to facilitate functional interpretation of the data. OmicsNet calculates the highest coefficient paths in
multilayer network from each genomic feature to the phenotype by computing an integrated score along the
paths. These paths may indicate plausible signalling cascades caused by perturbed genotype features leading to
a particular phenotype response.

In biological examples, with typically five or more layers and hundreds of thousands of variables, our method
successfully identifies genomic and functional modules that are related with the phenotype. We illustrate
application of OmicsNet in the functional analysis, biomarker discovery and drug response prediction in
personalized medicine using multi-omics data.

We believe our method will be significant contribution to available methods for multi-omics integration and be a
starting point for a new class of integration algorithms based on multilayer graphs and path analysis.

Financial support: SNFS 205321-147138/1 (MA). Disclosure: A patent on the method has been filed as IPTO
102017000125434.
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