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Thesis Project 

 

Identification of key mycobacterial immunomodulators shuttled by  

extracellular vesicles released during Mycobacterium tuberculosis infection 

 

Team and host laboratory:  

Dr J. Nigou laboratory – «Immunomodulation by mycobacterial lipids and glycoconjugates» 

Institute of Pharmacology and Structural Biology, UPS-CNRS, UMR5089, Toulouse. 

«Tuberculosis and Infection Biology” department. 

Under the supervision of: 

Emilie Layre (CR, CNRS) emilie.layre@ipbs.fr and Jérôme Nigou (DR, CNRS) 

 

Starting date: Oct 1st, 2018 

Deadline for application: July 28th, 2018 

Salary: CNRS PhD Fellowship 

 

Overview of the Project: 

Tuberculosis is one of the top 10 causes of death worldwide (WHO, 2017). The etiological 

agent, Mycobacterium tuberculosis (Mtb), infects alveolar macrophages, persists in this hostile 

environment and establishes a chronic infection in humans through the modulation of host 

immune responses. A better understanding of the host-pathogen interactions of this infection 

is necessary for the development of more effective means of control. 

Extracellular vesicles are produced in all domains of life (bacteria, archaea, fungi, eukaryotes). 

They contribute to intercellular communication, virulence and regulation of immune 

responses by shuttling lipid, protein and nucleic acid cargos. Vesicles released during the 

tuberculosis infection have been belatedly described. They are produced by the bacillus itself 

(Bacterial Membrane Vesicles, BMV) as well as by infected-cells (Host Extracellular Vesicles, 

HEV). The bacterial components of these vesicles are of high interest because of their possible 

interaction with host immune effectors beyond the site of infection and because they include 

molecules specifically produced during infection that might have been missed by prior in vitro 

studies. However, the molecular and functional characterization of the vesicles released 

during Mtb infection is in its early stages. This is especially true for their content in 

mycobacterial (glyco)lipids. Indeed, mycobacteria have the characteristic of synthesizing a 

very diverse repertoire of (glyco)lipids capable to regulate the host immune responses in 

different ways, as T cell antigens, pathogen-associated molecular patterns and/or 

virulence factors. However, only the lipids associated with the bacillus envelope have been 

studied to date. Many important questions remain opened. Do these vesicles carry a specific 

repertoire of immunomodulatory lipids? Do they contain lipids that are specifically produced 

during infection? Does the vesicles composition, in lipids and other cargoes, vary with the 

degree of virulence of the bacteria? Does it result in differential immunomodulatory 

properties?  

Extracellular vesicles are expected to have an important role in the regulation of immune 

responses and might represent a process by which the bacteria evade the host defences. 
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Given their relevance for host-pathogen interactions, further molecular and functional 

characterization of these vesicles will likely provide important insights into Mtb physiology 

and pathogenicity. 

In this context, this PhD project aims at highlighting key immunomodulators of Mtb shuttled 

within BMV and/or HEV vesicles. Using mycobacterial strains with different virulence degree, 

the vesicles composition will be characterized, focusing on (glyco)lipids in first instance. 

Immunomodulatory properties, and their underlying molecular mechanisms, of whole vesicles 

or newly identified immunomodulators on macrophages functionalities will be investigated by 

monitoring the induction of the inflammatory response (cytokines production) and the 

microbicidal activity (killing properties, acidification of the phagosome).  

 

Profile required 

Expertise and strong interest in biochemistry and cell biology are required. Knowledge in 

immunology would be appreciated. 
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