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M.Sc. Thesis Description

Main issues / Brief Description:

In this thesis, the student will address the problems of detection of linking sites and prediction of
their location in GPCR proteins through the definition and use of Bayesian statistical ML models.
These will follow a hierarchic approximation that will use not only the properties stemming from
the amino-acid sequences, but also the reliable information on the secondary and tertiary
structures of the proteins.



Detailed Description:

G protein-coupled receptors (GPCRs) are essential components of signal transduction processes in
proteins. These receptors regulate many cell functions and have a relationship with around 3% of
the human genes. GPCR links are the estimated target of approximately half of the medicaments
currently in clinical use.

Probabilistic modelling and, specifically, machine learning (ML) probabilistic models have only
recently begun to be applied to the analysis of GPCR functioning, although their application is
expected to generate new insights in this field. Statistical ML techniques are specially suited to
deal with some of the common challenges of molecular modelling in proteins, and should be of
special interest when the three-dimensional structures of the proteins and receptors remain
unknown at large.

The detection of linking sites and the prediction of their location in proteins, and in GPCRs in
particular, are tasks of great relevance, both from the point of view of basic biochemical research
and as key elements on the discovery of substances of pharmacologic interest. In the proposed
thesis, the student will address these problems through the definition and use of statistical ML
models using Bayesian techniques. The model will follow a hierarchic approximation that will use
not only the properties stemming from the amino-acid sequences, but also the reliable
information on the secondary and tertiary structures of the proteins.
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Minimal Requirements & Previous Knowledge:

Basic Knowledge on medium/high level programming language

Good background in mathematics and, as a plus, in statistics

Master course-level knowledge of data mining / machine learning techniques
Advanced reading/writing English language skills
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