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Section 2 – Project Information
	Project Title

	Rapid Characterisation of Mycobacterial Populations Using Bacterial Electrophysiology

	Project Summary 

	Persisters are phenotypically distinct bacterial subpopulations tolerant to antibiotics.  Slow, or non-growing, with low metabolic activity, persisters are responsible for prolonged and recurrent infections. Mechanisms of persister formation, survival and reactivation are not well understood and their enumeration is challenging. Mycobacterium tuberculosis (Mtb) persisters make treatment of tuberculosis (TB) long and complex, increasing relapse risk. Mtb persisters have phenotypes, such as lipid accumulation, or failure to grow in routine culture (differentially culturable). Current methods to detect these populations are challenging taking up to 12 weeks.

Bacteria generate electrical charge difference across their membranes, known as membrane potential (MP), powering essential processes like growth and division. When stimulated electrically, bacteria respond in predictable ways: proliferating cells increase their MP, while dead or dying cells lose it. These electrodynamic responses can be detected using MP-dependent fluorophores. Cytecom has developed instruments that use this approach to assess bacterial vitality within minutes, eliminating the need for lengthy culture-based methods, and are advancing this for antimicrobial susceptibility testing.

Aim: To understand how electrophysiology could inform characterisation of mycobacterial sub-populations, including persisters, and impact of these on responses to antimycobacterial agents.

Objectives:
Optimise optical electrophysiology methods for testing mycobacteria.
Develop data analysis pipelines to assess the proliferative potential of mycobacterial subpopulations.
Culture mycobacteria, including Mtb, to promote persister-like phenotypes and characterise them by electrophysiology, culturability, lipid content and antibacterial susceptibility.

This project will deliver faster tools to study Mtb persisters, supporting drug development and improving treatment of TB, the infectious disease with highest global mortality.
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