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Summary:

Proteins are key players in most of the biological processes that take place within our cells. Studying them is essential to
understanding cellular processes at a molecular level, exploring the development of diseases, and designing drugs and therapies to
fight against them. In recent years, protein research has undergone a revolution thanks to advances in experimental techniques
that have brought vast amounts of data and computational developments at the hardware and software level that have allowed its
analysis and exploitation (Pearce and Zhang 2021; Kuhlman and Bradley 2019). The adoption of machine learning (ML) and
artificial intelligence (AI) techniques is proving exceptionally fruitful (Bordin et al. 2023). Specifically, one of the most promising
strategies is using language models for protein research. Protein Language Models (pLMs) trained with millions of protein
sequences are used to successfully generate new protein sequences and predict features, such as their structure or function (Rives
et al. 2021; Bepler and Berger 2021; Lin et al. 2022). These capabilities give pLMs enormous potential for drug development and
protein engineering (Ferruz and Hocker 2022). In this project, we want to apply pLMs to the field of virus research by leveraging
their capabilities to study viral proteins, facilitating our understanding of virus-host interactions and the development of therapeutic
strategies. More specifically, we will be interested in: - Analyzing virus genomes to identify both conserved and variable regions
susceptible to mutations. These analyses will be instrumental in developing drugs and vaccines designed to prevent virus escape
mechanisms, enhancing their long-term efficacy. - Leveraging pLMs to predict the pathogenicity of virus variants. - Mapping the
evolutionary trajectory of the virus. We aim to understand the evolutionary path followed by the virus up to the present day and
forecast potential future paths. What you will learn: - Protocols to fine-tune and apply pLMs for studying relevant biological
problems involving proteins. - Techniques to perform sequence and structural-based analysis of proteins. - Methods to study
virus/host interactions at the molecular level. - State-of-the-art methods for protein design. - Collaborate in the preparation and
presentation of research projects.
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Expected skills:

1- Good programming skills (Python, Pytorch). 2 - Basic knowledge of molecular biology. 3- Strong interest in analyzing proteins at
different levels (sequence, structure, function). 4- Ability to access and evaluate scientific literature.

Possibility of funding:

Yes

Possible continuity with PhD:

To be discussed



