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Synopsis of the talk: 
Tuberculosis remains a major global health threat, with disease heterogeneity posing significant 
challenges to both diagnosis and treatment. Despite being mainly a clonal pathogen, Mycobacterium 
tuberculosis exhibits marked phenotypic variation, a trait critical for survival under diverse host 
microenvironments and during therapy. Our research aims to understand the mechanisms underlying 
this variation, including the influence of host factors and drug exposure, and its contribution to disease 
complexity. By using single-cell and subpopulation-based approaches, we explore how phenotypic 
diversity fosters persistence and drug tolerance and how it can be targeted therapeutically. I will present 
both published and unpublished work illustrating approaches to either decrease cell-to-cell variation to 
enhance drug susceptibility or leverage single-cell insights to selectively target stress-responsive bacilli. 
Ultimately, understanding mycobacterial phenotypic variation can inform unconventional diagnostic and 
therapeutic strategies, offering new opportunities for improved control of tuberculosis and other 
bacterial infections. 
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