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Internship proposal - Master 2 Bioinformatics 
Specialisation Software Development and Data

Analysis
Internship period: Jan-Jun 2023

Internship title Prediction and analysis of gene regulatory variants and sequence 
involved in the immune system

Internship supervisor(s) Aitor González (MCF AMU), Marie Michel (PhD stud. 3y)

Laboratory acronym(s) INSERM U1090 TAGC

Laboratory city(ies) Marseille

Web site(s) https://tagc.univ-amu.fr/

Team(s) Aitor González (MCF AMU)

E-mail(s) aitor.gonzalez@uni-amu.fr

Internship description The immune system plays an important role in a large number of 
physiological traits ranging from infection, auto-immune diseases 
and tumorigenesis. Many of these  physiological processes are 
driven by frequent genetic variants. Most of these variants fall in 
non-coding regulatory regions and are likely gene regulatory 
variants but their mechanism is unknown. However the molecular 
function of these genetic variants is unknown. We are developing a 
sequence-based deep learning model to predict the functional 
impact of genetic variants on gene regulatory regions in immune 
cell types.

In this internship, we would like to use our deep learning model to 
annotate genetic variants involved in different physiological traits 
such infection, auto-immune diseases and tumorigenesis. We would
also like to analyze this deep learning model to uncover the 
sequence features that define the specificity of different sequences 
for different immune cell types. This internship project might allow 
to better understand the role of the immune system for 
physiological traits.

Expected skills Deep learning; Python programming; Genome analysis software; 
Statistical tests; Human genetics

Confidential (yes/no) no

Informatics resources Linux computer, Mesocentre cluster

Potential PhD project 
(yes/no) 

yes
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