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American Type Culture Collection 
(ATCC) 

• Non-profit organization 

• Manassas, VA and Gaithersburg, MN 

• Premier biological materials resource and standards 
development organization 

• 5,000 cell lines 

• 80,000 microorganisms 

• Genomic and synthetic nucleic acids 

• Media/reagents 

 

• Sales and distribution in 150 countries 



What defines a species? 

Each species:  

• A “type strain” and description of that strain 

• Type strain is basically the ‘definition’ of the species 

• Type strain is reference point for identifying new 
strains 

 

• New strain: compare to characteristics of existing 
species type strains 

• If the new strain shares enough characteristics with an 
existing species, it’s said to be ‘within the 
circumscription’ of that species/type strain 
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What Characteristics? 

• Historically phenotypic 

• Now, more genotypic comparisons 

• Single genes vulnerable to bias 

• 16S rRNA 

• rpoB 

• hsp65 

• Best comparison: whole genomes 

 



DNA-DNA hybridization (DDH) 
(historical genomic comparison) 

 • Denature DNA for organisms A and B 

• Mix the DNA together, allow to anneal 

• Results in hybrids 

• Reassociation of genomic DNA ~ sequence similarity 
 

• Gold standard species definition 

• DDH similarity >70% = same species 

• DDH similarity <70% = different species 
 

• Digital DDH (dDDH) uses whole-genome sequences to compare 
in silico (bioinformatics) 

 



Genomic information 
can lead to updated 

taxonomy 
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Thanks for the taxonomy lesson, 
but this is a TB conference! 



Mycobacterium tuberculosis 
complex (MTBC) 

• Mycobacterium tuberculosis 

• Mycobacterium africanum 

• Mycobacterium bovis 

• Mycobacterium caprae 

• Mycobacterium microti 

• Mycobacterium pinnipedii 

• Not validly published 

• “Mycobacterium canettii” 

• “Mycobacterium mungi” 

• “Mycobacterium orygis” 



Maybe MTBC aren’t separate species? 

• DNA-DNA hybridization 

• “…individual components of the Mycobacterium tuberculosis 
complex (MTBC) did not show sufficient diversity to classify 
them as a separate species.” 

• “…the absence of rearrangements amongst MTBC supports 
their consideration as a single genospecies.” 





IJSEM paper by ATCC 

• Performed whole-genome 
sequencing on the type strains 
of all species without sequence 
yet 

• Compared WGS of the strains 

• dDDH 

• Average nucleotide identity 
(ANI) 
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What about other (non-type strains) 
of each MTBC member? 



Proposed name changes 

Reminiscent of Salmonella:  

S. Enterica subsp. enterica serovar Typhi 



Clostridium difficile            Clostridioides difficile 

Propionibacterium acnes           Cutibacterium acnes 

 (P. acnes) 

Other recent name changes 

Enterobacter aerogenes          Klebsiella aerogenes 

 

 

Scedosporium prolificans        Lomentosporum prolificans 



Chlamydia pneumoniae 

Chalmydia psittaci 

Chlamydia pecorum 

Other recent name changes 

Chlamydophila pneumoniae 

Chalmydophila psittaci 

Chlamydophila pecorum 

“new genera was objected to by experts in the field” 
“the scientific chlamydia community rejected the use of Chlamydophila” 
“its use has been abondoned” 

Manual of Clinical Microbiology, 11th Edition 



five distinct groups within the genus Mycobacterium: 
  

Group       New Genus name 
• Tuberculosis-Simiae   (Mycobacterium) 
• Terrae      (Mycolicibacter) 
• Triviale      (Mycolicibacillus) 
• Fortuitum-Vaccae   (Mycolicibacterium) 
• Abscessus-Chelonae   (Mycobacteroides) 



Old Name New name 

Mycobacterium kansasii No change 

Mycobacterium abscessus Mycobacteriodes abscessus 

Mycobacterium arupense Mycolicibacter arupensis 

Mycobacterium agri Mycolicibacterium agri 

Mycobacterium fortuitum Mycolicibacterium fortuitum 

Mycobacterium mucogenicum Mycolicibacterium mucogenicum 

Mycobacterium senegalense Mycolicibacterium senegalense 

Old Name New name 

Mycobacterium tuberculosis No change 

Mycobacterium avium complex No change 

Mycobacterium kansasii No change 


