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According to the World Health Organization, Tuberculosis remained one of the top 10 causes
of death worldwide in 2018 (1.4 million deaths) (1). M. tuberculosis (Mtb) infects alveolar
macrophages and is extremely successful in establishing a chronic infection in humans.
Indeed, it has evolved strategies to evade immune responses and to persist within the hostile
intracellular environment (2). The current lack of efficient anti-tuberculosis strategies is largely
due to our incomplete understanding of the host-pathogen interactions of Mtb infection. One
characteristic of mycobacteria is the biosynthesis of a highly diverse repertoire of lipids and
glycolipids capable to regulate host immune responses, acting as pathogen-associated
molecular patterns, virulence factors or T cell antigens (3, 4). However, this repertoire of potent
immunomodulators has been essentially characterized by studying bacteria broth cultures and
using conventional biochemistry methods of moderate resolution and sensitivity. We have setup a last-generation lipidomic approach, comprising high sensitivity mass spectrometry and
bioinformatics tools, which allows studying this repertoire in a global and exhaustive way in
diverse conditions (5, 6). Applied to the analysis of in vitro cultures but also to infected cells,
such approach has already highlighted several new molecules of unknown structure and
functions including molecules that are specifically produced by virulent M. tuberculosis strains.
The characterization of such molecules might reveal new immunomodulatory mechanisms and
give rise to new concepts for the development of anti-TB tools. Hence, this project aims at:
- purifying molecules highlighted by lipidomic analyses (cell/mycobacterial cultures, normal and
reverse phase chromatography)
- characterising their structure through the use of state-of-the-art biochemistry tools available
at the IPBS and at the MetaToul platform (bioinformatics, mass spectrometry, MS/MS, NMR,
capillary electrophoresis)
- achieving the functional characterisation of the newly identified bacterial molecules, in
particular their capability to interact with innate immune receptors and to regulate
macrophages inflammatory and microbicide properties (ELISA, reporter cell lines activation
assays and functional bioassays on primary cells)
This PhD project, starting Sept-Oct 2021, is funded by an ANR grant. Motivated candidates
with a Master’s degree should apply on the CNRS website at https://bit.ly/3eFGo0v by
providing a CV (including mail contact of references) and a cover letter.
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