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Project Summary:  

Tuberculosis (TB) remains a leading cause of morbidity and mortality worldwide. Although

the treatment leads to cure, it is lengthy and encompasses the daily intake of multiple

antibiotics. This compromises patients’ adherence to the treatment regimen, leading to

avoidable deaths and setting the breeding ground for the emergence of drug resistant strains.

The need for long and multi-drug treatment is, in part, driven by the extraordinary capacity of

Mycobacterium tuberculosis (Mtb) to survive antibiotic treatment or delay bactericidal effect,

a phenotype designated by drug tolerance. The genetic basis of drug tolerance is poorly

understood, thus understanding how Mtb survive or delay antibiotic killing opens the

possibility of accelerating bactericidal effects and shorten treatment regimens.

In our laboratory, we are optimizing a systems biology approach to identify Mtb genetic

determinants of antibiotic tolerance mechanisms – antibiotic killing modulators - through a

multi-omics approach combined with CRISPR interference technology. In the future, we will

develop inhibitors for validated antimicrobial killing modulators and test if these compounds

can accelerate infection eradication.

 

Work to be developed by the student:  

Aim: The main goal of this MSc project is to identify Mtb antibiotic killing modulators for

the anti-TB drug bedaquiline.

Main methodology: The project encompasses training in biosafety laboratory level-3, general

microbiology and molecular biology techniques, bacterial genetic manipulation, and multi-

omics (transcriptomics, proteomics and metabolomics) analysis.
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