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The main goal of this proposal is to develop computational methods to discover genes
associated with complex diseases. Network medicine approaches aim to identify disease
associated genes using the concept of disease modules, that is, genes associated with a given
disease tend to interact closely in biological networks, defining specific network neighborhoods
associated with that disease [1]. Biological networks identify physical and functional interactions
between biomolecules, and provide us with a map of cell components and processes [2].

It is still a major challenge to identify genes that, when their activity is perturbed, have the
capacity to either cause or modify the disease phenotype. Knowing these genes is fundamental
to devise new therapeutic approaches or to apply a personalized medicine approach.

Our lab has developed a couple of approaches to analyze biomolecular networks and potentiate
our understanding of human diseases [1,3]. This master thesis proposal will build upon our
previous approaches along one of the following axis:

1. Optimization and performance evaluation of network cross-disease analysis methods

2. Prediction of gene-disease associations (or gene-process associations) through machine

learning models trained with network embeddings based in node connectivity to other

diseases or biological processes

Discovery of network features correlated with tissue-specific cancer driver genes

4. Understanding metastasis tropism patterns through within-cell and between-cells
molecular interaction networks

w

Students selected for this project, after thesis registration, are eligible to apply to the BiolSI
Junior Programme (supporting 8 students with a 6-month Scholarship(BIl), being the selection
criterium the academic merit of the candidates).
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