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Someone a lot smarter than I am
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“When we’re doing these identifications by 

genetic methods and genomic changes, they 

say, ‘Oh wait a minute. This organism is 

different than that. While they produce the 

same disease, they look exactly the same on 

the plate, they produce the same 

biochemical reactions, but they’re different in 

[x], so they give it a new name. And 

eventually everybody in the world is going to 

have an organism named after him because, 

you know, the [x] wasn’t where it was 

supposed to be.”



A history lesson
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FIRST ATTEMPTS

Nomenclature for prokaryotes introduced in 1700s;

utilized botanical rules

Staphylococcus aureus Rosenbach 1884

Type strain of S. aureus (ATCC 12600)

“Staphylococcus pyogenes aureus” (Rosenbach 1884)

“Micrococcus aureus” (Zopf 1885)

“Staphlococcus pyogenes citreus” (Passet 1885)

“Micrococcus pyogenes” (Lehmann and Neumann 1896)

Confusing repertoire of ~40,000 names
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SYNONYMS

Homotypic

“Staphylococcus pyogenes aureus”, effective name

“Micrococcus aureus”, effective name

we’ll get

to this later
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SYNONYMS

Heterotypic

“Staphlococcus pyogenes citreus”, effective name

“Micrococcus pyogenes”, effective name

Ann Landers           Abigail Van Buren

we’ll get

to this later



WE’VE GOTTA CLEAN THIS UP

International Committee on

Systematics of Prokaryotes (ICSP)

First Congress for Bacteriology Plenary Session

established contemporary approaches (1973)

International Code of Nomenclature of Bacteria

(THE CODE) published in 1975
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LAYING DOWN THE LAW

Approved Lists of Bacterial Names

January 1980

2,300 prokaryotic names

Reject rest

All novel nomenclature must be accepted by
International Journal of Systematic and Evolutionary Microbiology

International Bulletin of Bacteriological Nomenclature and Taxonomy (1951-1965)

International Journal of Systematic Bacteriology (1966-1999)

Valid nomenclature types were required to be

“designated” (i.e., deposit type strains)
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MOST RECENT CODE UPDATE IN 2019

Two General Considerations

“The progress of bacteriology can be furthered by a

precise system of nomenclature accepted by the

majority of bacteriologists of all nations.”

“To achieve order in nomenclature, it is essential

that scientific names be regulated by internationally-

accepted Rules.”

Bacteriologist has responsibility of classifying;

ICSP has responsibility of standardizing taxonomy
(prescribing naming procedures; assuring correctness)
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Discovering your novel taxon
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DISCOVERING YOUR NEW TAXON

Designation of type strain

Viable isolate deposited in culture collection

centers in two nations

As of January 2018, whole genome sequence of

type strain must be deposited in GenBank,

with genome accession number included as

part of effective description

Effective description

Several recommendations provided in THE CODE

Minimum standards may vary by genus

Polyphasic approach to characterization (next slide)
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POLYPHASIC CHARACTERIZATION

Phenotypic

Cultivation conditions (medium, incubation, duration)

Classical observations (colony morphology, Gram,

catalase, oxidase, motility,

biochemical tubes)

Chemotaxonomic markers (fatty acid, isoprenoid)

MALDI-TOF MS contribution

Number of characteristics must be sufficiently

high to distinguish new species from related

species; recommend 5 strains (including type)
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POLYPHASIC CHARACTERIZATION

Genotypic

% G + C content

DNA-DNA hybridization

16S rRNA (98.8% threshold) and housekeeping

gene sequence analysis

Phylogenetic tree presentation

Phenotypic
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Whole genome sequencing

96% average nucleotide identity (90% coverage)

Can vary (S. maltophilia 88.5%; M. tuberculosis 98.8%)

POLYPHASIC CHARACTERIZATION

Genotypic

Phenotypic
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PUBLISH IT--DIRECT APPROACH
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16S rRNA gene sequencing
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Biochemical

Chemotaxonomic



Effective description...now valid description

polyphasic characterization
novel species
no synonyms

type strain documented
published in IJSEM

(2012:  whole genome sequence
not required yet)
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PUBLISH IT--ALTERNATE APPROACH

Other journals publish new taxonomy

19

Accepted/added by IJSEM; validation list



PUBLISH IT--ALTERNATE APPROACH
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16S rRNA gene
sequencing
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Effective description...

polyphasic characterization
novel species
no synonyms

type strain documented

(2014:  whole genome sequence
not required yet)
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Yes, there are “novel” problems
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HUUUUUUUUUUUUUUUUH??
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HUUUUUUUUUUUUUUUUH??
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FLIP-FLOPPING
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Acinetobacter dijkshoorniae sp. nov.

Published in IJSEM in 2016

Designation was found to be synonym of A. lactucae

Reverted to Acinetobacter lactucae in 2018

Pseudopropionibacterium rubrum sp. nov.

Effectively described in June 2018

Accepted by IJSEM in September 2018

Illegitimate designation in August 2019

Arachnia rubra comb. nov.

Int J Syst Evol Microbiol. 2019; 69:2612-2615

Int J Syst Evol Microbiol. 2018; 68:131-132



Yes, there are “revision” problems
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Enterobacteriaceae

Enterobacterales

Enterobacteriaceae

Erwiniaceae fam. nov.

Pectobacteriaceae fam. nov.

Yersiniaceae fam. nov.

Hafniaceae fam. nov.

Morganellaceae fam. nov.

Budviciaceae fam. nov.
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LUCKILY…

CLSI M100 series
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Clin Chem. 2022; 68:134-137



SAME ORDER
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Klebsiella aerogenes originally “linked” to taxon

Klebsiella mobilis; K. mobilis declared illegitimate

Empiric susceptibility consequences



Antimicrobial Agent
Percentage Susceptible

K. pneumoniae K. aerogenes E. cloacae complex

ampicillin-sulbactam 81 0 0

piperacillin-tazobactam 92 81 76

cefazolin† 91 0 0

cefuroxime 85 0 0

ceftazidime 93 82 74

ceftriaxone 91 81 70

cefepime 96 97 96

aztreonam 92 84 75

meropenem 99 99 99

gentamicin 96 99 95

ciprofloxacin 89 95 93

trimethoprim-sulfamethoxazole 90 97 93

nitrofurantoin 34 11 36

32
† CLSI M100 urine breakpoints



DON’T PANIC??
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Front Microbiol. 2020; 11:468



DIRTY DOZEN (out of 75)
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Int J Syst Evol Microbiol. 2016; 66:5575-5599

Morganellaceae

Morganella (type genus)

Proteus

Providencia

Yersiniaceae

Serratia

Yersinia (type genus)

Hafniaceae

Edwardsiella

Enterobacteriaceae

Citrobacter

Enterobacter

Escherichia (type genus)

Klebsiella

Salmonella

Shigella



NAME THAT Enterobacterales

TSI  LIA  Motility  Indole  MIO (Ornithine)  Citrate  Urea  Phenylalanine  VP  DNase 
35



MORE “PEDAGOGY PRETEND”
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Aggregatibacter spp.

Unifying characteristics of 

Enterobacteriaceae?

Non-gonococcal urethritis

HACEKs



Yes, there are benefits
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WE (SOME OF US) HAVE TO

CAP checklist standard MIC.11375

incorporate “taxonomic changes that potentially

affect the choice of appropriate antimicrobials

to report and/or the interpretive breakpoints to use”
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Actinobacillus actinomycetemcomitans

Haemophilus actino… Aggregatibacter actino…

1985 2006

M100 M45

HTM (DD, BMD) MHB + lysed horse blood (BMD)

9 FQ, 15 cephems 2 FQ, 2 cephems

Staphylococcus spp.

PERFORMANCE OF RELEVANT AST
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Elizabethkingia anophelis sp. nov. (Gambia; 2001)

Originally isolated from midgut of Anopheles spp.

Neonatal meningitis; thought to require vector

Identified as E. meningoseptica via biochemicals

Hong Kong research revealed differences in clinical

picture (sepsis, pneumonia, meningitis; ↑ mortality)

and epidemiology (vertical transmission)

Enterobacter bugandensis sp. nov. (Tanzania; 2016)

Most pathogenic Enterobacter spp. (in vitro)

PATHOGENESIS

Sci Rep. 2016; 6:26045

Sci Rep. 2018; 8:5392
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Corynebacterium belfantii sp. nov. (France; 2018)

Formerly 1 of 4 biovars of C. diphtheriae

Nitrate reductase-negative

Toxin genetic determinant absent

Clinical disease encompasses non-specific rhinitis

C. diphtheriae subsp. lausannense subsp. nov.

Nitrate reductase-negative

Non-toxigenic

Lower respiratory tract disease

RESOLVE UNUSUAL PHENOTYPES

Int J Syst Evol Microbiol. 2018; 68:3826-3831

Front Microbiol. 2018; 9:1743
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Megasphaera massiliensis sp. nov. (Russia; 2013)

Originally isolated from feces of HIV-positive male

In vitro models suggest organism has protective

activity versus neuronal cell cytotoxicity

Ruthenibacterium lactatiformans sp. nov. (Russia; 2016)

Originally isolated from feces of healthy male

Abundance of this organism found in patients with

rheumatoid arthritis

MICROBIOME CONTRIBUTION

Front Cell Neurosci. 2019; 13:402

Genes (Basel) 2019; 10:748



So what?

43



44
J Clin Microbiol. 58:e01975-19

“So, I’ve just gone totally nuts on this stuff 

and I quit using the genus names. So, I’ll 

call the floor and I tell them they’ve got a 

pickettii; they’ve got a maltophilia; they’ve 

got a cepacia. I don’t give a genus name 

anymore because they’re confusing the 

hell out of the doc; he doesn’t know what 

Stenotrophomonas means, but he sure 

knows what maltophilia means. So, I think 

we have to stop this rampant name 

changing. I think it’s stupid.” 
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HOW FAR DO YOU WANT TO GO??

Proteus morganii

Streptococcus faecalis

Int J Syst Bacteriol. 1980; 30:225-420

Int J Syst Bacteriol. 1984; 34:31-34

Neisseria catarrhalis

Int J Syst Bacteriol. 1970; 20:155-159

Bacillus coli (never validly published)
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lpsn.dsmz.de/species (www.bacterio.net)
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There have been five
(2016, 2017, 2019, 2020)
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HOW DO WE FIND OUT ABOUT THIS?



There will soon be four
(2019, 2021, 2023)

J Clin Microbiol. 2017; 55:24-42
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HOW DO WE FIND OUT ABOUT THIS?
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APPROACHES DIFFER

Diagnostic Microbiology and Infectious Disease

Scope is bacteriology

Not all data validated by IJSEM

Novel taxa characterized by 5 strains (or clinical)

Journal of Clinical Microbiology

Scope expanded to include mycology, virology,

parasitology, mycobacteriology

(spoiler alert → veterinary!!!!)
All bacterial taxa validated by IJSEM

Includes all taxa derived from human clinical material

Later publications have included follow-up
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HELP MAY BE ON THE WAY

M64 (Document Development Committee)

Guideline for Implementation of Taxonomy

Nomenclature Changes

Scope

Bacteriology

Mycology

Audience

Clinical microbiology

Veterinary microbiology

Participants

Clinical (including veterinary)

Industry

Government



DISCUSSION TOPICS
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Some implementation can be expedited

Role for International Journal of Systematic and

Evolutionary Microbiology WRT bacteriology

Roll out/communication (reports, comments)

Journal of Clinical Microbiology compendia

An assist for bacteriology revisions/changes

Time zero for mycology revisions/changes

Ancillary partner planning; instrument validation



WAIT…WAIT…
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Clinical relevance may not be determined

Updating of databases by commercial vendors

Daily laboratory operations

Communication

Multi-facility laboratory systems 

LIS updates

The earlier flip-flopping example

Clinicians may become cognizant of changes



J Clin Microbiol. 2019; 57:e00231-19
54

J Clin Microbiol. 2011;

49:3449

THANK YOU AND STAY TUNED!!


