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Klinische Mikrobiologie 

Culture of mycobacteria

“Cultivation of MTB in the laboratory is the gold standard for confirming the 
diagnosis of tuberculosis.”

“The intrinsic growth rate of MTB makes the recovery of the organism in 
culture a slow process. In traditional egg-based media, growth of colonies of 
MTB takes between 3 and 6 weeks.”

“Obviously, the glacial pace of these traditional culture systems interferes 
with optimal patient management, and more rapid techniques are required.”

Oxford Textbook of Medicine, 4th ed., 2004; p. 566 
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Ukraine, 2008 

Sedimentation 

Aim: 
„Enrichment und killing“

Kent PT & GP Kubica. 1985.

95% sedimentation 
of bacilli

Klinische Mikrobiologie 

Aim: 
„Enrichment and killing“

Kent PT & GP Kubica. 1985.

Method: 
N-Acetyl-L-Cystein-NaOH (NALC)

Percentage of Killing

Decontamination 
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Aim: 
„Enrichment and killing“

Culture results Berne, 2009: 
Negative 90% 
Positive 6% 
Contamination* 4%  

Method: 
N-Acetyl-L-Cystein-NaOH (NALC)

Kent PT & GP Kubica. 1985.

*The digestion-decontamination procedure should be 
as gentle as possible (compatible with an overall 
contamination rate not in excess of 5%). 
Kent PT & GP Kubica. 1985.

„The Killing Fields“

Liquid media culture systems

Bactec® MGIT 960 

MB BacT/Alert®

Bactec® 460-TB 
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Identification of cultured mycobacteria

> Phenotypic 
Biochemical tests 
High-performance liquid chromatography of mycolic acids 
Immune-chromatography MPT64 (MTB complex) 
Matrix-assisted Laser Desorption/Ionization – Time-of-flight –
Mass-Spectrometry (MALDI-TOF) ? 

> Molecular 
65kD hsp gene PCR restriction-enzyme analysis (PRA) 
Sequencing of house-keeping genes (e.g. the 16S rRNA gene) 
DNA probe assays (e.g. Accuprobe®, GenoType®, INO LiPA®) 
DNA chip technology 
. . . 

Klinische Mikrobiologie 

Clinical isolate

Entry in database 

High-performance liquid chromatography 

M. marinum

M. avium

M. tuberculosis
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MGIT TBc ID Test (BD Diagnostics) 

> immune-chromatographic detection 
of MPT64 protein in culture media 

> purpose: the rapid identification of 
M. tuberculosis complex strains 

> rapid (15 min.); requires no special 
equipment 

> applicable for specimens from both 
liquid and solid media 

> limit of detection: 105 cfu/ml 
> sensitivity, 99%; specificity, 100% 
> limitations: some M. bovis BCG lack 

MPT64 production; mutations within 
the mpt64 gene 

Park, MY, et al. J. Clin. Microbiol. 2009; 47: 481-4.

Klinische Mikrobiologie 

PRA
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Misidentification of mycobacteria by 
commercial DNA probe assays 

Klinische Mikrobiologie 

Commercial DNA probe systems, part 1 

> Comparison of 3 commercial DNA probe systems: 
AccuProbe (Gen-Probe, San Diego, CA) 
INO LiPA (Innogenetics, Gent, Belgium)
GenoType (HAIN Lifescience GmbH, Nehren, Germany) 

> In the last few years, taxonomic studies have recognized and 
described many new mycobacterial species, in particular: 

Mycobacterium avium complex (MAC) 
Mycobacterium fortuitum group 

> None of the systems misidentified MTB complex as NTM, but 
incorrectly assigned to MTB complex: 

M. holsaticum (AccuProbe) 
M. riyadhense, and “M. simulans” (GT-CM) 

Tortoli, E, et al. J. Clin. Microbiol. 2010; 48: 307-10. 
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Commercial DNA probe systems, part 2 

> GT-CM did not recognize a number of mycobacterial species 
as members of the genus Mycobacterium: 

M. elephantis; M. frederiksbergense; M. hassiacum; M. hodleri; 
M. pulveris; M. moriokaense; M. sphagni
were assigned to the G/C-rich Gram-positive bacilli 
M. duvalis was not recognized by this assay 

Tortoli, E, et al. J. Clin. Microbiol. 2010; 48: 307-10. 

Klinische Mikrobiologie 

gyrB Discriminatory Regions 

Niemann S., et al. JCM 2000; 38: 3231-3234 

MTB complex – from genetic 
polymorphisms . . . 
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http://www.hain-lifescience.de/pdf/301_flyer_dt.pdf

GenoType® MTBC 

. . . to molecular identification 

Klinische Mikrobiologie 

Common ancestor RD9

IS1081 regions

RD7, RD8, RD10

M. canettii

M. africanum

M. microti

Seal isolates

Goat isolates

BCGMérieux

BCGBirkhaug

Classical 
e.g. AF2122/97

M
. tu

b
ercu

lo
sis

M
. b

o
vis

TbD1
Group 1 ‚ancestral‘

Group 1 ‚modern‘
e.g. Beijing 210
Group 2 ‚modern‘
e.g. CDC 1551

Group 3 ‚modern‘
e.g. H37Rv

RD1BCG

RD12can

katC463 CGG
pks 15/1
∆ 7bp gyrA95 ACC

mmpL6551 AAC → AAG

pks 15/1
∆ 6bp

RD1mic

RD2seal

RD2BCG

pncA57 CAC → GAC
RD4

oxyR285 G → A
RD12bov, RD13

Marmiesse M et al. 2004. Microbiol 150: 483 - 496

MTB – the evolution of a pathogen 

M. bovis subsp. caprae

M. bovis subsp. bovis

M. bovis biovar. BCG 

M. pinnipedii

M. africanum, Type I & II 

M. microti

M. tuberculosis

Taxonomy 

M. canettii
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Phylogenetic scenario for animal-adapted 
strains of the M. tuberculosis complex   

Smith et al. Nat Rev Microbiol 2006; 4, 670–681

1 10 20 30 40

The distribution of phylogenetically informative 
deletions that are fixed in all descendant clades

The sequential loss of spoligotype spacer units 
in the RD9 deleted lineage 

The distribution of phylogenetically informative 
single nucleotide mutations 

Klinische Mikrobiologie 

Specimen Decontamination

Fluorescence microscopy

NAA* techniques 

Culture 

Identification 

Susceptibility testing 

Bactec MGIT 960® & solid media 

Xpert® MTB/RIF: MTB; rpoB

Auramine-O stain 

N-Acetyl-L-Cysteine-NaOH protocol 

Phenotype: HPLC; MPT-64 

Molecular: 16S rRNA gene; 65kD hsp gene; GenoType® MTBC test   

Bactec MGIT 960® & proportional method (MTB complex)
Broth micro-dilution (MIC; NTMs)

*Nucleic acid amplification 

Laboratory algorithm in 2010 

1 day* 

1-8 weeks 

1-2 days*  

1-2 weeks 

*working day(s)
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Culture of mycobacteria

“Cultivation of MTB in the laboratory is the gold standard for confirming the 
diagnosis of tuberculosis.”

“The intrinsic growth rate of MTB makes the recovery of the organism in 
culture a slow process. In traditional egg-based media, growth of colonies of 
MTB takes between 3 and 6 weeks.”

“Obviously, the glacial pace of these traditional culture systems interferes 
with optimal patient management, and more rapid techniques are required.”

Oxford Textbook of Medicine, 4th ed., 2004; p. 566 


