PhD thesis proposal within IMGT, Montpellier, FRANCE
Combining IMGT/2D/3Dstructure-DB with AI methodologies to unravel the secrets of paratope & epitope complementarity
IMGT®, the international ImMunoGeneTics information system® http://www.imgt., is a high-quality integrated knowledge resource specialized in the immunoglobulins (IG) or antibodies, T cell receptors (TR) and major histocompatibility (MH) of human and other vertebrate species. IMGT® is the current reference in immunogenetics and immunoinformatics [1]. It was created in 1989, more than 30 years ago, by Marie-Paule Lefranc at Montpellier, France.

With the increase in availability of 3D structures from early 2000s, IMGT/2Dstructure-DB and IMGT/3Dstructure-DB [2] were developed in 2001, for immunological and related molecules. Data computationally curated under expert supervision on daily basis feed these bases which currently (March 2020) account 6800 entries in total and approximately 550 new entries in IMGT/3Dstructure-DB and 150 new entries in IMGT/2Dstructure-DB are added every year.
Objectives
Year 1
The student will propose a solution and develop a prototype based on the IMGT/2D/3Dstructure-DB workflow to implement a novel, optimized and robust pipeline that will help to analyze upcoming data with more complexity and re-analyze old data regularly and in a synchronized manner with the continuously updated IMGT germline database. The student will contribute to the feeding of the databases in order to have a clear understanding 1) of the IMGT biocuration process, 2) of the different types of data stored in these databases 3) as well as of the different external sources. These data will be used in the 2nd year. The student will write a bioinformatics article on IMGT/2D/3Dstructure-DB and the novel features in them.
Year 2
The student will focus on paratope & epitope and/or contact analysis data and will implement different deep learning methodologies in order to explore whether a paratope, the part of the antibody which recognizes and binds to the antigen, can be predicted from a given eptitope and which are the important amino acids in the contact between a paratope and an epitope. The student will have to scrutinize the scientific literature in the field, such as [3-5] and have a good understanding of the state of the art of the field before implementing his/her methodologies.
Year 3
The student will add functionalities to the already available code and/or develop a software package with his/her code and make it available via the IMGT portal. The student will write up his/her thesis and a 2nd publication which will be describing the chosen methodology and the software package developed.

Risk management / Significance in the field
Being a computational project, the risks are minimal. The biological question of the prediction of the epitope is a long-standing challenge and a panacea might not be found, at the end of the PhD thesis, however the explorative work will certainly enlighten our understanding. The importance of the scientific question is unquestionable. Accurately predicting the paratope of an antibody given the epitope, opens up a highway to the treatment of any existing and/or emerging immunology based disease.

Skills required
Master degree or equivalent in bioinformatics. Software engineering or similar discipline. English verbal and writing skills. Good team player, interest in transdisciplinary field. 
Starting date between 1st of September 2020 and 1st of December 2020.
For more information, contact: sofia.kossida@igh.cnrs.fr 
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