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Introduction

I The main goal of this work is to develop a set of computational models for the in silico discovery
of new drug activities.

I The contribution of this work focuses on novel ways for describing cellular lines and diseases, as
well as the discovery of novel drug applications.

I In the context of Bioinformatics, the motivation of this work is to
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Introduction: Drug Discovery process

Drug discovery process: discover new applications for known drugs.

[Zhang et al., 2018]
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Introduction: Development stages

This work is divided into 4 stages, namely:

I (1) Cell Fishing,

I (2) Cell characterization,

I (3) Disease gene prioritization, and

I (4) Drug discovery.
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Development stages: Cell Fishing

I Cell Fishing is discovering drug-cell line interactions.

I Database on interactions between cell lines and chemical compounds

I Characterize cell lines with the set of chemical compounds they interact with.

I Given a new chemical compound, Cell Fishing obtains a set of candidate cell lines that could be
hit by the chemical compound.

I Published: [Tejera et al., 2019]
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Development stages: Cell Characterization

I In order to discover drug-cell line interactions, we need
a way for better describing cell lines.

I Characterize cell lines using text mining.

I Given a new chemical compound, Cell Fishing obtains a
set of candidate cell lines that could be hit by the
chemical compound.

I Published: [Carrera et al., 2020]

I Submitted to BIBM 2020.
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Development stages: Disease Characterization

I In order to discover drug-disease interactions, we need a way for describing diseases: gene
prioritization.

I There are a lot of gene prioritization algorithms, the best way is a consensus [Tejera et al., 2017].

I Characterize disease using a prioritized set of genes.

I Given a new chemical compound, Cell Fishing obtains a set of candidate cell lines that could be
hit by the chemical compound.
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Development stages: Drug Discovery

I Hypothesis: discover drug-disease interactions,
modeling the problem as a Recommender System.

I Proof of concept: model cell lines as a set of drugs,
model drugs as a set of cell lines.

I Compute new drug-cell line interactions as a
Recommender System.

I Remaining work: introduce the cell line
characterizations, change target to disease
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Publications and Submissions

I [Tejera et al., 2019] PLoS ONE (October 2019)

I [Carrera et al., 2020] ACM BCB 2020 (September 2020)

I BIBM 2020 (result in November 2020)
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