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Network science meets omics data.
Many systems are highly complex and behind their collective behavior there is a network of
interactions among the system’s components. Network science can rationalize diverse complex
systems, for example, the cellular network depicts the interactions between genes, proteins, and
metabolites, the neural network describes the connections between neurons, the social network
captures the family, friendship and professional relations formulating the society and the
communication network depicts communication devices interacting through wired internet
connections or wireless links.
The functioning of living organisms is controlled by highly complex networks of interacting
molecular components like signal transduction, protein-protein interaction, metabolic and gene
regulatory networks. Disease analysis has recently undergone a paradigm shift due to the
unprecedented amount of multiple omics data produced and the introduction of network science
which moved understanding of disease etiology and progression from the level of single
molecules to perturbations upon the complex intracellular network. Moreover, systems-level
approaches integrate omics data from different sources as an effective means to deal with the
high noise in each individual source and provide a more realistic cellular landscape. Integromics
approaches have been shown to improve our comprehension of biological systems and enable
more robust disease classification and discovery of biomarkers and drug targets.
In this workshop, we will introduce participants to graph theory, provide an overview of different
types of biological networks and present approaches for integrating omics data. Hands-on
tutorials on tools used in network-based approaches will also be provided.

Who this workshop is for
This workshop is intended for all students/researchers with an interest in bioinformatics and
systems biology. Tutorials require installation of Cytoscape software and basic R scripting skills.
Recommended readings can be found here:
http://barabasi.com/networksciencebook/
https://www.coursera.org/learn/network-biology
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