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Differentially Culturable Tubercle Bacteria (DCTB) - fail to grow on solid media  - resuscitate in liquid 
culture in the presence or absence of growth stimulatory factors 

Colonies = Life The Hidden World of Non-
Culturable TB Bacteria

Robert Koch

1865
2016

151 years later 

Ziehl-Neelsen Staining

M. tuberculosis 
colonies

Liquid based 
Most probable Number (MPN) assay

Heterogeneity of mycobacterial growth in sputum sample

Persistent and drug tolerant phenotypes



Epidemiological dominance of certain Mycobacterium tuberculosis lineages  
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Strain-specific adaptive mechanisms influence DCTB generation and 
recovery
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Aims

1. Investigated whether Beijing and LAM clinical strains differ in their propensity to 
generate DCTB and in their resuscitation dynamics following stress.

     

2. Investigate the modalities and spatial patterns of cell wall expansion during 
DCTB resuscitation.

   

Little known about the capability of different genotype families of M. 

tuberculosis to generate DCTB.



Generation and detection of Differentially Culturable Tubercle Bacteria (DCTB)

Sputum
MOST PROBABLE NUMBER (MPN) assay

Remove 
cells

Fresh Media

10-Fold Dilutions

CF +MPN

MPN no CF

÷ CFU

CF-Dependent 
DCTB

.......
MTB

CF-Independent 
DCTB

÷ CFU
CF

Growth Factors = 
Culture Filtrate (CF)

K		:	denotes	the	number	of	dilu ons,	
gj		:	denotes	the	number	of	posi ve	
					(or	growth)	tubes	in	the	jth	dilu on,	
mj	:denotes	the	amount	of	the	original	
						sample	put	in	each	tube	in	the	jth	

						dilu on,	
tj		:denotes	the	number	of	tubes	in	
						the	jth	dilu on.	
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Aliquots sampled from both 
cultures for DCTB detection  

and microscopy

Carbon 
starvation

 induced stress

H37Rv grown in 7H9 H37Rv starved in PBS
For 2 weeks at 37°C

In vitro - carbon 
starvation model
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Beijing strains - greater propensity to produce DCTB without CF
LAM strains - dependent on CF for resuscitation.
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Starved (PBS) 
 

7H9 
 

Resuscitated 
(media)  
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Starved Beijing and LAM strains show 
phenotypic differences compared to 

laboratory strain
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Cell wall staining with fluorescent D-amino acids 

H37Rv Beijing LAM
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Sidewall

Strain-specific incorporation patterns, indicating distinct cell surface remodelling 
during resuscitation between clinical strains



Conclusion

Clinical M. tuberculosis strains differ in their capacity to generate DCTB 
and in their resuscitation characteristics. 

Lineage-specific differences may influence bacterial persistence and 
could have implications for diagnostics, treatment response, TB control 

strategies and TB treatment success 
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