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Laboratory/Institute: CIIL, Pasteur Institute of Lille	Director: Frank Lafont
Team: Research on Mycobacteria and Bordetella	Head of the team: Nathalie Mielcarek

Name and status of the scientist in charge of the project: 
Romain Veyron-Churlet (CRHC, CNRS)	HDR:  yes no ☐
Address: Institut Pasteur de Lille/CIIL/IBL - 1 rue du Pr Calmette - 59019 Lille cedex, France
Phone: 03 20 87 11 79 	e-mail: romain.veyron-churlet@cnrs.fr
Program of the Master’s degree in Biology:
 Microbiology, Infectious Diseases and Immunology	☐ Biochemistry & Structure
☐ Physiology, Epigenetics, Differentiation, Cancer    ☐ Neurosciences and Neurobiology       

Title of the project: Identification of mycobacterial effectors using in vivo proximity-dependent biotinylation
Objectives (up to 3 lines): This Master’s project aims to identify the bacterial effectors that contribute to the survival of mycobacteria inside host macrophages. To this end, we will develop a cellular model using proximity-dependent biotinylation.
Abstract (up to 10 lines): Mycobacterium tuberculosis (Mtb) is the bacterium responsible of tuberculosis (TB), which causes 1.23 million deaths each year (WHO, Global TB Report 2025). The number of TB cases caused by multidrug-resistant Mtb strains is increasing at an alarming rate. There is therefore an urgent need to identify new targets and to develop new anti-TB drugs. Mtb can infect, survive in and replicate within the alveolar macrophages of an infected host. To achieve this, mycobacteria rely on an arsenal of bacterial effectors (secreted proteins) that can compromise the host’s immune response. The aim of this project is to develop an innovative approach that will enable the comprehensive identification of bacterial effectors used by mycobacteria. Identifying new bacterial effectors will pave the way for developing new antitubercular drugs.
Methods (up to 3 lines): Bacteriology (cultures of non-pathogenic mycobacteria), molecular biology (cloning steps for the production of fusion proteins), cell biology (transfection of macrophages) and proteomics (mass spectrometry analyses), all available in the host laboratory.
Up to 3 relevant publications of the team: 
Lecher, S., Jaisinghani, N., Previti, M., Lacoste, A.-S., Saliou, J.-M., Seeliger, J.C., and Veyron-Churlet, R. (2026) The cytoplasmic C-terminal domain of the MmpL11 lipid transporter is required for interaction with its co-cistronic partner MSMEG_0240 in Mycobacterium smegmatis. Submitted.
Veyron-Churlet, R., Lecher, S., Lacoste, A. S., Saliou, J. M. and Locht, C. (2023) Proximity-dependent biotin identification links cholesterol catabolism with branched-chain amino acid degradation in Mycobacterium smegmatis. FASEB J. 37, e23036.
Veyron-Churlet, R., Saliou, J.M., and Locht, C. (2021) Interconnection of the mycobacterial heparin-binding hemagglutinin with cholesterol degradation and heme/iron pathways identified by proximity-dependent biotin identification in Mycobacterium smegmatis. Environ Microbiol 23: 3212-3224.

Requested domains of expertise (up to 5 keywords): microbiology, tuberculosis, cell biology, macrophage, proximity-dependent biotinylation
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