
Introduction
Tuberculosis (TB) is a global health threat claiming the lives of ~2 million people annually [1]. 80% (~46
million) of the South African population is infected with Mycobacterium tuberculosis causing TB of
which the majority are afflicted with latent TB [2], this is attributed to a phenomenon known as
persisters. Mycobacterium persisters survive antibiotic treatment despite genetic susceptibility requiring
prolonged treatment[3]. Factors triggering entry, survival, and exit from the persistent state are
unknown. Fluorescence dilution (FD) technology offers the ability to investigate viable, but non-
replicating (VBNR) persister bacteria (Fig.1)[4]. Patients’ post-TB treatment samples have shown
remaining lesion activity and Mycobacterium tuberculosis mRNA presence suggestive of difficult to
culture bacteria, that are likely persisters (Fig.2)[5].

Figure 1: Fluorescence dilution tool for 
monitoring bacterial populations at single cell 

level[4].
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Figure 2: Dx (diagnosis), M6 (after 6 months), 
and EOT + 1  year (1 year after treatment) PET-
CT images for patients after 6 months 
treatment[5].  

Growth of reporter strain
7 cured and 6 failed/recurrent isolates from patients were collected and transformed with pTiGc plasmid containing an inducible 

TurboFP635 and constitutively expressed GFP and cultured in 7H9+Kanamycin.

Macrophage Infection
THP-1 cells will be infected with pre-induced isolates.

Whole genome sequencing

Automated Data Analysis Pipeline 

Materials and Methods

To identify the correlation between persister formation and clinical outcome in pulmonary TB patients.

AIM

Figure 3: Baseline Variants Identified in 11 patients (7 cured and 5 recurrent/failed

Results
• Utilizing the FD technology in combination with flow cytometric data revealed:

• Heterogeneity in intracellular bacterial-population both within cured and failed/recurrent patient groups
(Fig. 3).

• A distinct VBNR persister sub-population(Fig.3).
• Increased persister population within failed/recurrent group compared to cured group (Fig.4).

• Application of next generation sequencing and the automated data analysis pipeline revealed (Fig.5):
• All isolates were drug susceptible.
• Majority of isolates(62.5%) belonging to lineage 4 (Euro-American) while (37, 5%) belonging to lineage 2

(East-Asian), respectively.
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Figure 4: Persister frequency in isolates obtained from the cured and
failed/recurrent patient groups following macrophage infections. Plots
showing mean and SD values of **p<0.05

Figure 5:Molecular phylogenetic analysis by maximum likelihood 
method with 1000 bootstrap replicates showing the relationship of 
the included M. tuberculosis isolates to other members of the 
Mycobacterium tuberculosis complex.

Results

Conclusion
• FD technology is used to identify persister sub-population inMycobacterium tuberculosis.
• Flow cytometric results revealed phenotypic heterogeneity prior to host environmental stress.
• Intracellular replication dynamics revealed increased persister frequency in failed/recurrent patient group compared

to cured patient group.
• Drug resistance was not a contributing factor to persister formation observed.
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Flow Cytometry
This would indicate the presence of a VBNR persister

subpopulation
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Figure 3:Population-wide replication dynamics from representatives of
both cured and failed/recurrent patient groups upon macrophage
infection
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