In silico characterisation of the gene repertoires of immunoglobulins and T cell receptors of the various inbred laboratory strains of Mus musculus
The laboratory mouse is the most widely used animal model in the life sciences for the study of disease and human development. Mouse strains are known for their differences in the adaptive immune response, but the genomic repertoires of genes that code for antigen receptors, immunoglobulins or antibodies (IG) and T cell receptors (TR) are far from having been fully and precisely sequenced and/or characterised in each strain despite the existence of Mouse Genome Informatics resources dedicated to the species.
IG (proteins composed of two heavy chains or IGH, and two light chains IGK or IGL) and TR (composed of chains alpha and beta, or chains gamma and delta) are encoded by four types of genes, variable (V), diversity (D), joining (J), constant (C) belonging to multigene families and are very polymorphic. The synthesis of these molecules results from complex mechanisms, including rearrangements of the V, D and J genes at the DNA level, the mechanisms of N-diversity and, for IGs, of somatic hypermutations. These mechanisms are at the origin of an extreme diversity of IG and TR (potentially more than 2.1012 IG and 2.1012 different TR per individual) and the effectiveness of the adaptive immune system.
Knowing and understanding the organisation of these repertoires in the different strains is therefore essential for understanding the reactions of the adaptive immune system and for the choice of mouse models in biology. For example, on IGH locus, the most widely used inbred strains C57BL/6 and BALB/c have only a few sequences in common, which means that their IGH locus are probably a mosaic of very disparate genes. It is highly probable that the same holds true for the loci of other inbred strains of mice. It is important to document this diversity to understand the variation within as well between strain models of antibody-mediated diseases, among other things.
IMGT®, the international ImMunoGeneTics information system® (http://www.imgt.org), is a unique source of knowledge in immunogenetics and immunoinformatics and is recognised as the international reference. IMGT® engages in the precise and detailed characterisation of the IG and TR loci by mouse strain according to IMGT® standards to establish their genomic repertoires and allow their comparison. The work carried out during thisthesis aims to design and develop and/or adapt high-performance software tools and a methodology which implement the standards and carry out the annotation of the loci IG and TR of the mouse strains with a "Gold standard" quality (equivalent to the manual annotation). This will allow enrichment of IMGT® databases and implementation of strain-specific research and analysis in IMGT® software tools.
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