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Summary:
The i3 laboratory launched in 2015 an observational clinical trial, Transimmunom
(NCT02466217), which aims at studying nineteen autoimmune and inflammatory disorders.
The final goal is to guide the development of novel treatments and redefine the nosography of
autoimmune and autoinflammatory diseases. Our strategy is to integrate clinical and “omics”
data to identify and understand the complexity of the immune responses underlying these
immunopathologies by applying a systems biology approach. In particular, we focused our
investigations on processing, analysing and creating solutions to integrate transcriptome (RNAseq), TCR repertoire (Rep-seq), deep immunophenotyping (ten flow cytometry panels),
microbiome (metagenomics), cytokines (Luminex) and clinical data. Currently, we processed
samples from 200 patients (affected by one of the nineteen pathologies) and 50 healthy donors.
Data have been generated and stored in dedicated servers and Laboratory Information
Management Systems (LIMS).
The project proposal for a Master 2 internship aims at developing, under the supervision of a
bioinformatician and an immunologist, analysis and modelling methods for transcriptomic data
obtained as part of the Transimmunom research program. We already implemented an
automated pipeline that addresses all the conventional steps of RNA-seq data processing and
first-level analysis (quality control of sequences until quantification of gene expression, as well
as differential gene expression analysis). Additionally, we previously developed an algorithm
for gene signature detection (Pham et al. 2014) based on Independent Component Analysis and
Gene Set Enrichment Analysis (ICA-GSEA) for microarray data currently adapted for RNASeq data.
The Master 2 candidate will design and apply systems immunology approaches to identify
relevant gene signatures able at stratifying patients in subgroups. The developed methods must
also be able to extract relevant immunological information out of these complex data.
Especially, the proposed strategies should perform cell type deconvolution analysis, generate
gene co-expression networks, and predict patient’s responses to treatments. A specific focus
should be placed on gene networks analysis and gene community identification based on
hypothesis free approaches. These network analyses will be refined and completed by resources
from the literature. Predictions can be validated by bootstrapping techniques and by integrating
transcriptomic data with other –omics data. The Transimmunom dataset is extremely valuable
in the context of biomedical research and consists of multiple existing challenges in both
computational
biology
and
systems
immunology.
The expected MSc candidate will justify training in Computer Science / Bioinformatics /
Biostatistics and/or Immunology, with interest for Systems Biology. Experience with R or other
programming languages (Python, C++…) are expected. The candidate will benefit from an
interdisciplinary environment, including biologists, immunologists, clinicians, computer
scientists, and bioinformaticians. This project is part of the laboratory funded projects (LabEx
Transimmunom - www.i3-immuno.fr, www.transimmunom.fr. This research work can possibly
be extended in the context of a PhD project. The internship should ideally start in
January/February/March/April 2020.
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