Re:  Colombia Patent Appl. No. 2016-0001217
For: ABIOLOGICAL CONTROL AGENT COMPRISING
PSEUDOMONAS STRAIN NRRL NO. B-50897
AND METHOD RELATING THERETO
National Stage of PCT/US2015/013564
International Filing Date: January 29, 2015
Applicant: AgBiome Inc.

DECLARATION OF DR. PHILIP HAMMER

I, Philip Hammer, declare as follows:

1. I am Research Director at AgBiome Inc. (“AgBiome”), the assignee of the above-
referenced application. | have studied and worked in the agricultural industry for almost 38
years. After obtaining my Bachelor of Science degree in Horticulture, I focused on plant
pathology and physiology in earning a Doctorate of Philosophy from The Pennsylvania State
University. After obtaining my Ph.D., | was a postdoctoral scholar academia and industry. |
have worked at pest control companies for 25 years in my career. | have been Research
Director at AgBiome since January 1, 2013. My Curriculum Vitae is attached as Exhibit A.
My compensation from AgBiome does not depend on the content of this declaration or the
disposition of this application.

2. I have been asked to comment on the phylogenic re-categorization of the bacterial
strain deposited as NRRL B-50897 and described in the above-referenced application.

3. NRRL B-50897 was deposited with the Agricultural Research Culture Collection
(NRRL) on January 31, 2014. The deposit form submitted with the strain identified the
strain as a Pseudomonas fluroescens (Box ). This form is attached in Exhibit B. The
designation of NRRL B-50897 was made based on scientifically valid morphological and
physiological characterization of the strain performed by AgBiome scientists.

4. Following the deposit of NRRL B-50897, | had a commercial laboratory (Midi Labs,
Newark, Delaware, USA) determine the taxonomic classification of the strain based on 16S
rRNA sequence analysis. This analysis demonstrated that the taxonomic classification had



changed from Pseudomonas fluroescens to Pseudomonas chlororaphis. A copy of the

analysis report from Midi Labs is provided in Exhibit C.

5 AgBiome submitted an amendment to the proposed taxonomic designation of NRRL
B-50897 to the NRRL by AgBiome on July 9, 2018. A copy of this communication is
provided in Exhibit D.

6. The original NRRL deposit form provided in Exhibit B states in box II that the strain
deposited was accompanied by a “proposed taxonomic classification.” It is important to
understand that taxonomic classifications are not stagnate designations. Rather,
classifications will change as technology advances and more bacterial strains are
characterized. This fact is demonstrated in Munson ef al. (2017) “What’s in a Name? New
Bacterial Species and Changes to Taxonomic Status from 2012- through 20157, Journal of
Clinical Microbiology, a copy of which is provided in Exhibit E. Munson et al.
demonstrates that it is not unusual for the taxonomic classification of a bacterial strain to
change as technology advances and more bacterial strains are characterized with advancing
technology. See, e.g., Abstract. Moreover, taxonomic classification changes are now

compiled on an annual basis and are occurring at an unprecedented rate. See Abstract.

7. While the taxonomic classification of NRRL B-50897 has changed from
Pseudomonas fluroescens to Pseudomonas chlororaphis, this change is simply a
classification or name change and has no impact on the activity or the physical characteristics
of the bacterial strain that was originally described in this application or its priority

documents.

8. I hereby declare that all statements made herein of my own knowledge are true and

that all statements made on information and belief are believed to be true.

L4 23 Zo/B P2y 6 Rarsriin

Date ¢ Philip Hagfmer, Ph.D.
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Philip E. Hammer, Ph.D

215 Covington Square Drive phammer@nc.rr.com
Cary, NC 27513 (919) 946-0791

PROFESSIONAL EXPERIENCE
Research Director, AgBiome, Inc., January 2013 to present:

Established laboratories and operations at AgBiome. Helped hire key positions as we grew from a staff of 4 to 85.
Helped develop and implement AgBiome’s unique self-management structure.

Led discovery efforts in plant pathology and biological control. Served as Containment Director for AgBiome plant
pest and pathogen containment facility. Led early development efforts for Howler biological fungicide.

Independent Consultant, January to December 2012:
Managed the upfit of pest containment laboratories for Bayer Crop Science on a contract basis.
Director, Molecular Biology and Operations, L1 AgroSciences, Inc., March to December 2011

Joined L1 AgroSciences in its third month of operation as director of the molecular biology group. Designed
strategy for plant transformation vector system freedom to operate. Led molecular biology group.

Planned and executed the move from incubator space into 15,000 sq. ft. lab and office facility. Coordinated up-fit of
the space and acquisition of equipment. Managed operations.

Senior Scientist, Molecular Biology, Bayer Crop Science November 2009 to February 2011; Athenix Corporation,
October 2001 to November 2009:

Joined Athenix in its third month of operation as its lead molecular biologist. Worked on all aspects of establishing
laboratories as we grew from a staff of 8 to more than 80 and moved operations three times into larger facilities.
Selected / designed greenhouses, growth chambers, laboratories and offices, then worked closely with architects and
contractors to build and up-fit the facilities. Played key roles in hiring scientists and establishing support functions
such as purchasing, stockroom and equipment maintenance.

Led the Herbicide Resistance project to discover and clone several novel genes. Led gene finding and vectoring
efforts in the early years of the company, then transitioned these functions to others as the company grew.

Led two nitrogen use efficiency projects. Developed the strategy then directed laboratory, greenhouse and field
experiments.

Initiated a disease resistance gene discovery project. Identified key target pathogens, developed and ran screening
assays, followed up leads.

On each of these projects | conducted intellectual property searches, helped prepare patent applications, and worked
to find and in-license enabling technology as appropriate. Supervised five bench scientists.

Served as containment director for the Athenix plant pathogen containment facility. Wrote SOPs and worked with
USDA APHIS PPQ and NC Department of Agriculture to establish the containment facility. Obtained blanket
permits to import bacteria and soil for isolation from anywhere in the world. Obtained miscellaneous permits from
USDA Plant Protection & Quarantine and Biotechnology Regulatory Services as needed. Responsible for periodic
reports to APHIS maintenance and renewal of all PPQ permits.

Staff Scientist I, Syngenta Biotechnology, Inc.

Natural Products Genetics Group, January 1999 to September 2001: Worked as part of the Natural Product Genetics
team to clone and characterize genes from a Streptomyces sp. responsible for a specific biocatalytic transformation,
and to improve the production of polyketide natural products. This work involved extensive cloning and
sequencing, gene disruptions and functional complementation, and expression of genes and gene clusters in
heterologous hosts.



Philip E. Hammer, page 2

Biocontrol Group, May 1997 to December 1998: Developed methods and screened recombinant DNA libraries for
clones encoding antifungal activity. Designed and constructed plasmids for transforming the pyrrolnitrin
biosynthesis gene cluster into plant chloroplasts (in collaboration with Plastid Biotechnology Group). Contributed
materially and intellectually to other projects in the Biocontrol group. Hired and supervised summer interns and
supervised an associate scientist.

Postdoctoral Associate, Novartis Biotechnology and Genomics Center, October 1993 to April 1997. lIsolated and
characterized genes for the biosynthesis of the antifungal secondary metabolite pyrrolnitrin from Pseudomonas
fluorescens. Constructed gene deletion and over-expression strains to elucidate the functions of the prn genes.
Cloned and sequenced the homologous gene clusters from other Pseudomonas, Burkholdaria and Myxococcus spp.
Studied pyrrolnitrin gene regulation and the role of pyrrolnitrin in biocontrol. Cloned the ubiquitin 3 promoter from
Arabidopsis and constructed plant expression vectors. Expressed the four prn genes in model plants and studied
expression of the transgenes in Arabidopsis.

Postdoctoral Associate, The Pennsylvania State University, June 1992 to September 1993. Studied regulation of

anthocyanin biosynthesis genes by cytokinins in Arabidopsis using reporter gene fusions and transcription analysis
of native anthocyanin biosynthesis genes. (Project director: Dr. Jill Deikman.)

TECHNICAL EXPERTISE

Molecular Biology Plant Pathology
Recombinant DNA technology Pathogen isolation and culture
Vector design and construction In-vitro antifungal assays
RNA isolation and Northern blotting Pathogen inoculation and disease assays
Gene library construction and screening Light and scanning electron microscopy

(genomic, subgenomic, cDNA)
Southern, Northern, and Western blotting
PCR, DNA sequencing

Plant Biology Other

Plant transformation and tissue culture Statistical analysis and model building

Genomic DNA isolation and analysis Environmental data collection and analysis

Reporter gene construction and assays Antifungal metabolite analysis (TLC, HPLC)
EDUCATION

Ph.D., Intercollege Program in Plant Physiology, The Pennsylvania State University, May 1992.
Advisor: Dr. Kathleen B. Evensen, Department of Horticulture.

M.S., Vegetable Crops, University of California at Davis, September 1987.
Advisor: Dr. Shang Fa Yang, Department of Vegetable Crops.

B.S., Horticulture, lowa State University, May 1984.
Production and business management option. Graduated with distinction.

ISSUED US PATENTS

7,807,881  Methods to confer herbicide resistance

7,700,842 Identification of a new class of EPSP synthases

7,674,958 GRG23 and GRG51 genes conferring herbicide resistance
7,659,376  Antibody that binds glyphosate resistance protein
7,538,262  GDC-2 genes conferring herbicide resistance

7,534,937  Genes conferring herbicide resistance

7,504,561 GDC-1 genes conferring herbicide resistance

7,488,866  gro-1 Herbicide resistance gene and methods for its use
7,485,461  Cis-acting regulatory elements from Tripsacum dactyloides



7,405,347  Genes conferring herbicide resistance
7,399,621  Genes conferring herbicide resistance
6,643,774  Genes for the synthesis of antipathogenic substances
6,117,670  Pyrrolnitrin biosynthesis genes and uses thereof
5,817,502  Genes for the synthesis of antipathogenic substances
5,723,759  Pyrrolnitrin biosynthesis genes
5,698,425 Method of protecting plants by transformation with genes for the synthesis of antipathogenic
substances.

5,679,560  Genes for the synthesis of antipathogenic substances
5,662,898  Genes for the synthesis of antipathogenic substances
5,639,949  Genes for the synthesis of antipathogenic substances

US PATENT APPLICATIONS
20100144530 Identification of a new class of EPSP synthases
20100144529 Identification of a new class of EPSP synthases
20100071090  Compositions and methods for expression of a heterologous nucleotide sequence in plants.
20090241219  GDC-2 genes conferring herbicide resistance
20090227771  GRG23 and GRG51 genes conferring herbicide resistance
20090203075  Genes conferring herbicide resistance
20090151018  GDC-1 genes conferring herbicide resistance
20090119797  GRO-1 herbicide resistance gene and methods for its use
20080313769  EPSP synthase domains conferring glyphosate resistance
20080312419  Genes conferring herbicide resistance
20070169218  EPSP synthase domains conferring glyphosate resistance
20070136840 GRG23 and GRG 51 genes conferring herbicide resistance
20070107078  Methods to confer herbicide resistance
20070044175  Genes conferring herbicide resistance
20070004907  Genes conferring herbicide resistance
20060277632  Methods for production of chitin and chitosan
20060253921 Identification of a new class of EPSP synthases
20060218662  Cis-acting regulatory elements from tripsacum dactyloides
20060150270  Genes conferring herbicide resistance
20060150269  gro-1 herbicide resistance gene and methods for its use
20060021094  GDC-2 genes conferring herbicide resistance
20060021093  GDC-1 genes conferring herbicide resistance
20050204436  Methods to confer herbicide resistance
20040205847  GDC-1 genes conferring herbicide resistance
20040177399  Genes conferring herbicide resistance
20030068788  Methods and compositions for making emamectin

Ligon, J.M., D.S. Hill, P.E. Hammer, N.R. Torkewitz, D. Hofmann, H.-J. Kempf and K.-H. van Pée, 2000. Natural
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PUBLICATIONS

products with antifungal activity from Pseudomonas biocontrol bacteria. Pest Manag. Sci 56:688-695.

Hammer, P.E., W. Burd, D.S. Hill, J.M. Ligon and K.-H. van Pée, 1999. Conservation of the pyrrolnitrin
biosynthetic gene cluster among six pyrrolnitrin-producing strains. FEMS Microbiol. Let. 180:39-44.

Kirner, S., P.E. Hammer, D.S. Hill, A. Altmann, I. Fischer, L. J. Weislo, M. Lanahan, K.-H. van Pee and J.M.
Ligon, 1998. Functions encoded by pyrrolnitrin biosynthetic genes from Pseudomonas fluorescens. J. Bacteriol.
180:1939-1943.

Hammer, P.E., D.S. Hill and J. Ligon, 1997. Four genes from Pseudomonas fluorescens that encode the
biosynthesis of pyrrolnitrin. Appl. Env. Microbiol. 63:2147-2154.

Hohaus, K., A. Altmann, W. Burd, 1. Fischer, P.E. Hammer, D.S. Hill, J.M. Ligon and K.-H. van Pee, 1997.
NADH-dependent halogenases are more likely to be involved in halometabolite biosynthesis than haloperoxidases.
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Agnew. Chem. Int. Ed. Engl. 36:2012-2013.

Hammer, P.E. and K.B. Evensen, 1996. Effects of the production environment on the susceptibility of rose flowers
to postharvest infection by Botrytis cinerea. J. Amer. Soc. Hort. Sci. 121:314-320.

Hill, D.S., P.E. Hammer and J. Ligon, 1996. The role of antifungal metabolites in biological control of plant
disease. Pages 41-50 in: Current Topics in Plant Molecular Biology. Volume 4: Technology Transfer of Plant
Biotechnology. P.M. Gresshoff, ed. CRC Press, Boca Raton, FL.

Deikman, J. and P.E. Hammer, 1995. Induction of anthocyanin accumulation by cytokinins in Arabidopsis thaliana.
Plant Physiol. 108:47-57.

Hammer, P.E. and K.B. Evensen, 1994. Differences between rose cultivars in susceptibility to infection by Botrytis
cinerea. Phytopathology 84:1305-1312.

Hammer, P.E., K.B. Evensen and W.J. Janisiewicz, 1993. Postharvest control of Botrytis cinerea infections on cut
roses with pyrrolnitrin. Plant Dis. 77:283-286.

Evensen, K.B., P.E. Hammer, R. Crassweller, G. Greene and L. Lehman-Salada, 1993. Predicting quality of “York
Imperial’ apples after long-term storage. HortTechnology 3:318-322.

Goulart, B.L., P.E. Hammer, K.B. Evensen, W. Janisiewicz and F. Takeda, 1992. Pyrrolnitrin, captan + benomyl,
and high CO2 enhance raspberry shelf life at 0 or 18C. J. Amer. Soc. Hort. Sci. 117:265-270.

Hammer, P.E., S.F. Yang, M.S. Reid, and J.J. Marois, 1990. Fungistatic atmospheres for post-harvest control of Botrytis
cinerea infections on cut roses. J. Amer. Soc. Hort. Sci. 115:102-107.

Hammer, P.E. and J.J. Marois, 1989. Nonchemical methods for postharvest control of Botrytis cinerea on cut roses.
J. Amer. Soc. Hort. Sci. 114:100-106.

Hammer, P.E. and J.J. Marois, 1988. Postharvest control of Botrytis cinerea on cut roses with picro-cupric-
ammonium formate. Plant Dis. 72:347-350.
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BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSE OF PATENT PROCEDURES

INTERNATIONAL FORM
TO RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
Patent Dept. issued pursuant to Rule 7.1 by the
AgBiome, Inc. INTERNATIONAL DEPOSITARY AUTHORITY
104 TW Alexander Dr. BLDG. 20 identified at the bottom of this page

P.O. Box 14069
Dutham, NC 27709

NAME AND ADDRESS OF DEPOSITOR

I. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the DEPOSITOR: Accession number given by the
Psendomonas flujroescens INTERNATIONAL DEPOSITARY AUTHORITY:
AIPI620 NRRL B-50897

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under I. above was accompanied by:
[[] 1a scientific description

IZﬁa proposed taxonomic designation

III. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under I. above, which was received by it on
January 31, 2014 (date of the original deposit)?

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I. above, was received by this International Depositary Authority on
(date of the original deposit) and a request to convert the original deposit to a deposit under the Budapest Treaty was received
by it on (date of receipt of request for conversion).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: Agricultural Research Culture Signature(s) of person(s) having the power to represent the
Collection (NRRL) International Depositary Authority or of authorized official(s):
International Depositary Authority .
Address: 1815 N. University Street 7
Peoria, Illinois 61604 U.S.A. Date: A= 5w

! Mark with a cross the applicable box.
2 Where Rule 6.4(d) applies, such date is the date on which the status of international depositary authority was acquired.




BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT
OF MICROORGANISMS FOR THE PURPOSE OF PATENT PROCEDURES

INTERNATIONAL FORM

TO
VIABILITY STATEMENT

Patent Dept. .
AgBiome, Inc. issued pursuant to Rule 10.2 by the
104 TW Alexander Dr. BLDG. 20 INTERNATIONAL DEPOSITARY AUTHORITY
P.O. Box 14069 identified at the bottom of this page
Durham, NC 27709

NAME AND ADDRESS OF THE PARTY TO WHOM
THE VIABILITY STATEMENT IS ISSUED

I. DEPOSITOR II. IDENTIFICATION OF THE MICROORGANISM

Name: Dr. Janice Jones Depositor’s taxonomic designation and accession number
AgBiome Inc. given by the INTERNATIONAL DEPOSITARY
104 TW Alexander Dr., BLDG 20 AUTHORITY
gfm aB n?‘x rléog'?mg Pseudomonas fluroescens
' NRRL B-50897

Date of : January 31, 2014
Original Deposit
[J New Deposit
[J Repropagation of Original Deposit

III. (2) VIABILITY STATEMENT

Deposit was found:
f’%iable [[] 2Nonviable on __February 1,2014 (Date)
International Depositary Authority's preparation was found viable on _February 3, 2014 (Date)?

III. (b) DEPOSITOR'S EQUIVALENCY DECLARATION

Depositor determined the International Depositary Authority's preparation was
B4 2Equivalent
[ 2Not equivalent to deposit on (Date)

Signature of Depositor W W

IV. CONDITIONS UNDER WHICH THE VIABILITY TEST WAS PERFORMED (Depositors/Depositary)*

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: Agricultural Research Culture Signature(s) of person(s) having the power to represent the
Collection (NRRL) International Depositary Authority ot of authorized official(s):
International Depositary Authority
Address: 1815 N. University Street
Peoria, Illinois 61604 U.S.A. Date: 2-5-1y
1 Indicate the date of the original deposit or when a new deposit has been made.
2 Mark with a cross the applicable box.

3 In the cases referred to in Rule 10.2(a)(ii) and (i), refer to the most recent viability test.
4 Fill in if the information has been requested.
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Alignment Report - S00BP Identification

Customer: Hammer

MIDI LABS

125 SANDY DRIVE=*NEWARK, DE 19713 *PH 302-737-4297=FX 302-737-7781*WWW MIDILABS.COM

Created: 3/31/2014 4:12:18 PM
Sample ID: C1402250462-AFS009

DNA: 522 base pairs
D16M3 3.1 DNA Match Report

Match %Diff Length Library Entry Name
1 0.00 522 Pseudomonas-chlororaphis-aurantiaca

2 096 522  Pseudomonas-chlororaphis-chlororaphis
3 1.05 522 Pseudomonas-veronii

4 1.15 522 Pseudomonas-extremorientalis

5 1.15 522 Pseudomonas-fluorescens-B

6 1.15 522 Pseudomonas-poae/trivialis

7 1.15 522  Pseudomonas-tolaasii/palleroniana

8 1.34 522 Pseudomonas-costantinii

9 1.34 522 Pseudomonas-fluorescens-T

10 134 522  Pseudomonas-grimontii

Exact match with Pseudomonas-chlororaphis-aurantiaca
Neighbor Joining Tree for 'C1402250462-AFS009'

Pseudomonas-veronii
I

Pseudomonas-costantinii !

Pseudomonas-tolaasii/palleroniana
Pseudomonas-grimontii |

I
Pseudomonag—fluorescens—T

| Pseudomonas-chlororaphis—-aurantiaca
j c14022504§2-AFsoo9

Pseudomonas-poae/trivialis

Pseudomonas-fluorescens-B|

| . .
Pseudomonas-extremorlentails

Pseudomona$—chlororaphis—bhlororaphis

D16M3 Library Revision: 3.01

0.00 0.68 1.35 2.03

Closest Match: Pseudomonas-chlororaphis-aurantiaca
Confidence level: Species, Closely Related

Reviewer's Signature: 04-01-14

LeAnne Gandolfo, Lab Manager

2.70
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BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEDURE

COMMUNICATION OF THE LATER INDICATION OR AN
AMENDMENT OF THE SCIENTIFIC DESCRIPTION
AND/OR PROPOSED TAXONOMIC DESIGNATION

pursuant to Rule 8.1

| TO l
Agricultural Research Culture Collection(NRRL)
International Depositary Authority
1815 N. University Street
Peoria, Illinois 61604 U.S.A.

| _

I. IDENTIFICATION OF THE MICROORGANISM

Accession number given by the NRRL B-50897
ITY;
INTERNATIONAL DEPOSITARY AUTHORITY ( AIP1 620)

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

I:l ¥ Scientific deseription:

I:l 2 Last preceding scientific description (if any):

*  Proposed taxonomic designation: Pseudomonas chlororaphis

?  Last preceding proposed taxonomic designation (if any): P seudomonas flurocescens

' Mark with a.cross if additional information is given on an attached sheet.

2 Mark with a cross the applicable box or boxes,

Form BP/7 (first page)



HI. REQUEST FOR ATTESTATION

The undersigned

 requests
D ! does not request

the attestation referred to in Rule 8.2,

IV. DEPOSITOR

. i 4
Name: AgBi ome Signature *:

104 TW Alexander Dr. Bldg 1 Amy Shekita
Address: Research Triangle Park, NC 27709 M

e 07/04 [ 2018

3 Mark with a cross the applicable box.

¢ Where the signature is required on behalf of a legal entity, the typewritten name(s) of the natural person(s) signing on

behalf of the legal entity should accompany the signature(s).

Form BP/7 (second and last page)




BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEDURE

ATTESTATION CONCERNING THE LATER INDICATION OR
AN AMENDMENT OF THE SCIENTIFIC DESCRIPTION AND/OR
PROPOSED TAXONOMIC DESIGNATION
pursuant to Rule 8.2

| ]

Amy Shekita

AgBiome

104 TW Alexander Dr. Bldg 1
Research Triangle Park, NC 27709

L _

The enclosed communication has been received by this International Depositary Authority
on

INTERNATIONAL DEPOSITARY AUTHORITY

Peoria, Illinois 61604 U.S.A.

w ]a)i8

Signature(s) of person(s) having the power to represent the
International Depositary Authority or of authorized

Agricultural Research Culture Collection(NRRL) official(s): ! , N
International Depositary Authority (/L) W
1815 N. University Street —"[Hao

Enclosure: Communication of the later indication or an amendment of the scientific description and proposed taxonomic

designation pursuant to Rule 8.1.

Form BP/8 (sole page)
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What’s in a Name? New Bacterial Species and Changes to Taxonomic Status

from 2012 through 2015

Running title: Bacterial Taxonomy Updates

Erik Munson® and Karen C. Carroll?

! College of Health Sciences, Marquette University, Milwaukee, WI
2 Division of Medical Microbiology, Johns Hopkins University School of Medicine, Baltimore,

MD

Corresponding author:

Karen C. Carroll, M.D.

Johns Hopkins Microbiology Laboratory
Meyer B1-193

600 N. Wolfe St.

Baltimore, MD 21287

410-955-5077

FAX 410-614-8087

Kcarrol7@jhmi.edu
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ABSTRACT

Technological advancements in fields such as molecular genetics and the human
microbiome have resulted in an unprecedented recognition of new bacterial genus/species
designations by the International Journal of Systematic and Evolutionary Microbiology.
Knowledge of designations involving clinically-significant bacterial species would benefit
clinical microbiologists in the context of emerging pathogens, performance of accurate organism
identification and antimicrobial susceptibility testing. In anticipation of subsequent taxonomic
changes being compiled by the Journal of Clinical Microbiology on an annual basis, this
compendium summarizes novel species and taxonomic revisions specific to bacteria derived

from human clinical specimens from calendar years 2012 through 2015.
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INTRODUCTION

Human microbiome studies, particularly those involving genome sequencing, have
resulted in a seeming explosion of novel bacterial taxonomy. While many of these organisms
appear to play a commensal role in site-specific ecology, some of the organisms may be of
clinical significance in various patient populations. Moreover, enhanced studies of known
bacterial genomes in a variety of applications, including those of an epidemiologic nature, have
given rise to revisions and amendments to accepted bacterial taxonomy. Annual summaries of
microbial taxonomy updates, such as those introduced in this edition of the Journal of Clinical
Microbiology, are essential to routine practice in the clinical microbiology laboratory.

Since 2014, laboratories subscribing to the College of American Pathologists
accreditation program have encountered checklist standard MIC.11375 in the context of biennial
inspection exercises. The standard (1) requires laboratories to assimilate “taxonomic changes
that potentially affect the choice of appropriate antimicrobials to report and/or the interpretative
breakpoints to use.” Cited as an example for context of this standard is the Gram-negative
bacillus with former taxonomic designation of Actinobacillus actinomycetemcomitans.
Taxonomic revision in 1985 (2) resulting in organism classification within the genus
Haemophilus subsequently allowed for antimicrobial susceptibility testing of clinically-
significant isolates using standards outlined in Table 2E of CLSI supplement M100S [example
provided in (3)]. Haemophilus Test Medium, with a 16- to 18-hour incubation in 5% CO,
enrichment, could be utilized for disk diffusion. Haemophilus Test Medium broth could also be

inoculated for broth microdilution testing, with 20- to 24-hour incubation in ambient air.
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Subsequent re-classification of this organism into the genus Aggregatibacter (4) has
resulted in transition of susceptibility testing guidelines to those specific to HACEK group
organisms (Aggregatibacter spp., Cardiobacterium spp., Eikenella corrodens, and Kingella spp.)
in Table 9 of CLSI guideline M45 (5).

Shift of the former A. actinomycetemcomitans from Table 2E of the CLSI M100S
supplement (3) to the M45 guideline (5) also impacted tested and reported anti-infective agents.
While MIC interpretive criteria remained largely unchanged for trimethoprim/sulfamethoxazole,
rifampin, tetracycline, ampicillin, macrolide agents, and p-lactam/p-lactamase inhibitor
combinations between the two documents, the number of reportable fluoroquinolone agents via
broth microdilution and disk diffusion testing in a past M100S supplement (3) was reduced from
nine to two in the current M45 guideline (5). These two agents, levofloxacin and ciprofloxacin,
are only assessed by broth microdilution and now possess intermediate and resistant interpretive
criteria.  Similarly, the number of reportable cephem agents (fifteen) within a past M100S
supplement was reduced to two for Aggregatibacter spp. in the context of the M45 guideline;
intermediate and resistant interpretive criteria now exist. Penicillin susceptibility testing is
newly available per the CLSI M45 guideline, along with Aggregatibacter genus-specific MIC
interpretive criteria for carbapenem susceptibility testing. In analogous fashion, clinically-
significant organisms in generic CLSI classifications, such as “Other Non-Enterobacteriaceae”
or “Streptococcus spp. Viridans Group”, could hypothetically be moved into categories that have
alternative susceptibility testing guidelines or do not allow for any testing.

Identifying organisms accurately is important for understanding the epidemiology of

emerging pathogens. One contemporary example of this paradigm resides within the newly-
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described taxon Elizabethkingia anophelis. This oxidase-positive Gram-negative bacillus was
first isolated from the midgut of an Anopheles gambiae mosquito originating from McCarthy
Island, The Gambia (6). 98.6% and 98.2% full-gene 16S rRNA sequence similarity to strains
Elizabethkingia meningoseptica ATCC 13253" and Elizabethkingia miricola GTC 862",
respectively, was reported. An initial attribution of clinical significance (7) involved a case of
neonatal meningitis in Bangui, Central African Republic.  Although identified as E.
meningoseptica by biochemical analysis, full 16S rRNA gene sequencing of this isolate resulted
in definitive identification as E. anophelis. On the basis of geographic location and discovery
origin, it was originally hypothesized that mosquito vectors were central to E. anophelis disease
epidemiology.

However, Balm et al. (8) chronicled an E. meningoseptica outbreak in cardiothoracic and
surgical intensive care units from a tertiary Singapore hospital. The organism was isolated from
blood or respiratory specimens and identified by matrix-assisted laser desorption ionization time
of flight mass spectrometry (MALDI-TOF MS). Initial epidemiologic relatedness between the
clinical isolates and E. meningoseptica isolates derived from sampling of water taps/aerators was
established by repetitive element palindromic PCR. Subsequent 16S rRNA sequencing and
whole genome alignment identified outbreak strains as being E. anophelis. Additional genetic
determinants were consistent with the clinical course (antimicrobial treatment failure; mortality)
in a number of patients.

Moreover, Lau et al. (9) reported three cases of E. anophelis sepsis from one Hong Kong
inpatient facility. Neonatal meningitis was additionally diagnosed in two cases, and the third
involved a maternal chorioamnionitis relative to one neonatal case. The isolates were originally

identified as E. meningoseptica by both a commercial biochemical system and MALDI-TOF MS
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(scores > 1.8). Full-gene 16S rRNA sequencing revealed 99.1%-99.9% identities to E. anophelis
type strain R26" and 97.4%-99.9% identities to GenBank E. meningoseptica deposits. Draft
genome sequencing not only identified the isolates as E. anophelis, but also implicated perinatal
vertical transmission in two cases.

Lau and colleagues (10) expanded clinical and epidemiologic analysis of Elizabethkingia
spp. bacteremia to five regional Hong Kong hospitals in the context of additional non-glucose-
fermentative Gram-negative bacilli (including Chryseobacterium spp. and Flavobacterium spp.).
Bacteremia caused by Elizabethkingia spp. was associated with clinically-significant infection (P
= 0.00009), positive cultures from additional sources (P = 0.005), higher complication rates (P =
0.01), and increased attributable mortality rates (P = 0.025) when compared to bacteremia caused
by non-Elizabethkingia spp. Moreover, 81% of Elizabethkingia spp. bacteremic episodes were
related to E. anophelis, as confirmed by full-gene 16S rRNA sequencing. The mortality rate in
these patients was 23.5% (4/17), while zero of three E. meningoseptica bacteremia cases was
fatal. Patients with E. anophelis bacteremia carried additional clinical diagnoses of community-
acquired or nosocomial pneumonia (29.4% of cases), catheter-related bacteremia (23.5%), and
neonatal meningitis (17.6%).

Analogous to the original Hong Kong report (9), all E. anophelis isolates were originally
identified as E. meningoseptica by a commercial biochemical system; nearly 60% were
identified as E. meningoseptica by MALDI-TOF MS. Database revision by addition of seven E.
anophelis spectra facilitated identification of all E. anophelis isolates. Increased resistance to
piperacillin and cotrimoxazole was observed within the E. anophelis collection when compared

to the limited subset of E. meningoseptica isolates (10). In summary, recognition of current
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bacterial taxonomy can assist in future epidemiologic and prognostic delineations of
Elizabethkingia spp. infections, as well as additional emerging infectious agents.

Attempts to summarize and centralize taxonomic changes into a single resource have
been undertaken in the past (11, 12), along with recent attempts to renew this practice (13, 14).
The following compendium of clinically-significant bacterial taxonomy changes from calendar
years 2012-2015 attempts to provide a comprehensive capstone for annual updating of bacterial

taxonomy by editors of the Journal of Clinical Microbiology.

METHODS AND DATA

Validly-published novel (Table 1) and revised (Table 2) taxa pertinent to prokaryotic
species must meet one of two requirements: 1) original investigation published in the
International Journal of Systematic and Evolutionary Microbiology (IJSEM); or, 2) study
published in an alternative Journal, with later inclusion on an approved list in IJSEM. Journals
that publish studies reporting new taxa which may be relevant to the practice of clinical
microbiology include Antonie Van Leeuwenhoek, Current Microbiology, International Journal
of Medical Microbiology, Standards in Genomic Sciences, and Systematic and Applied
Microbiology. Six times per year, IJSEM publishes papers entitled “List of new names and new
combinations previously effectively, but not validly, published” [example provided in (15)]. To
be considered for inclusion on this approved list, authors must submit a copy of the published
manuscript to the editorial office of IJSEM for confirmation that all elements necessary for valid
publication have been met. In addition, type strains are to be deposited into two recognized

culture collections in separate nations. Taxa on these approved lists may be subject to
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reclassification on the basis of a synonym designation or transfer to another genus. Accepted
taxa within Tables 1 and 2 that were previously published outside of IJSEM are represented by
appropriate footnoting.

In such fashion, all issues of IJSEM published from January 2012 through December
2015 were searched for original articles describing new species taxonomy or accepted changes in
taxonomic nomenclature. This audit was further filtered by organisms recovered from human
sources. When an initial organism reservoir could not be ascertained, PubMed primary literature
searches (US National Library of Medicine and the National Institutes of Health) of the novel or
revised taxon attempted to index subsequent case reports for further investigation; several of
these case reports are referenced throughout this report. A number of IJSEM publications
[examples provided in (16-22)] simply identified isolates as being derived from a specific
specimen source (including sterile body sites), but did not provide contextual clinical data.
Therefore, in these scenarios (including a number of novel taxa derived from blood culture)
clinical significance of these taxa was interpreted as “not established”. Future studies may be
necessary to characterize the true clinical significance of novel taxa (23).

Twice per year, IJSEM publishes papers entitled “Notification of changes in taxonomic
opinion previously published outside the IJSEM”. The Journal publicizes these changes in
taxonomic opinion simply as a service to bacteriology, rather than statements of validly
published or approved taxonomy. Two such examples of taxonomic opinion (24, 25) are
presented in Table 2, with antecedent primary referenced literature (26, 27). These entries have
been included with the goal of revisiting them in future Journal of Clinical Microbiology
compendia to either ascertain true clinical significance or to determine if official taxonomic

status has been granted.
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RESULTS AND DISCUSSION

Table 1 lists the new taxa recovered from humans stratified by Gram reaction and
morphology. Many of the new genera and species likely were discovered from studies of the
human microbiome. Much of what is listed, while recovered from human clinical material, has
unknown clinical significance. There are a few exceptions that warrant emphasis.

Gram-positive cocci

During the study period as highlighted in Table 1, seven new Streptococcus species have
been characterized. Streptococcus tigurinus, a new member of the Streptococcus mitis group,
was discovered by Zbinden, et al in 2012, when it was recovered from the blood and aortic valve
of a 74 y.o. Swiss patient with endocarditis (28, 29). The authors performed a retrospective
review of their institution’s 16SrRNA gene sequence database in the 10 year period prior to 2012
and a total of 15 patients with S. tigurinus infections were discovered (29). Chart review
determined that all of the infections were serious and invasive and included 12 cases of
bacteremia, seven of which were from patients with endocarditis (29). Other invasive infections
included spondylodiscitis, prosthetic joint infections, meningitis, encephalitis and empyema (29).
Others have subsequently reported similar severe infections in patients from Korea (30), Japan
(31) and the USA (33). The high virulence potential of this organism has been demonstrated in a
rat model of endocarditis wherein it was demonstrated that S. tigurinus strains have increased
ability to resist macrophage-mediated phagocytosis and to invade endothelial cells (34). The oral
cavity is the presumed source of the organism. An initial study found that this organismwas not

prevalent in the saliva of healthy volunteers (29). However, using more sensitive molecular
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techniques, the same group obtained saliva and pooled plaque samples from a non-periodontitis
control group and a group with periodontitis (35). Overall the prevalence of S. tigurinus was
53% in 51 patients and there was no difference in frequency of detection between the two groups
(35). MALDI-TOF MS misidentifies S. tigurinus as Streptococcus oralis, Streptococcus
pneumoniae or other member of the mitis group with scores > 2.0 (29, 33, 36). Identification
requires the use of 16SrRNA partial or full gene sequencing or other molecular methods (35).

Two new subspecies of the coagulase negative Staphylococcus petrasii have been
characterized.  Subspecies jettensis has been recovered from wounds and implicated in
bacteremia, whereas subspecies pragensis is believed to have caused prostatitis (41-43). One
new species of coagulase positive Staphylococcus, Staphylococcus argenteus, was isolated from
the blood of a person in Australia. This organism is phenotypically very similar to S. aureus and
has likely been mis-identified as such (44). The 16S rRNA gene sequence (1474 nt) of S.
argenteus is identical to that of S. aureus. Whole genome sequencing however, indicates that
they are separate species. In addition, the proteomics profile of S. argenteus using MALDI-TOF
MS is different from that of S. aureus (44). A study in Thailand demonstrated that 4.1% of
isolates believed to be S. aureus were subsequently determined to be S. argenteus (45). This
organism was associated primarily with community acquired skin and soft tissue infections,
although bacteremia and bone and joint infections were seen in three and two patients,
respectively (45).

Similar to other Gemella species, the two new additions to the genus, G. taiwanensis and
G. parahaemolysans, were isolated from blood cultures and are believed to be a cause of
opportunistic infections in immunocompromised patients (46). All of the patients from whom

these isolates were recovered had significant co-morbidities including various types of solid
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tumors (46). These organisms grow slowly on 5% sheep blood agar and are non-hemolytic.
They are easily decolorized during Gram staining (46). Biochemical tests can be used to
differentiate them from other species of Gemella (46).

Gram-positive rods

Many aerobic or facultatively anaerobic Gram-positive rods were discovered during the 4
year period of this review. The new species of lactobacilli were recovered from the feces of
patients who were otherwise healthy and likely represent a component of the normal intestinal
microbiota (49, 50). Several new aerobic actinomycetes in the Nocardia and Gordonia genera
were recovered from patients with pneumonia thereby contributing to the growing list of
opportunistic pathogens in immunocompromised patients caused by this large group of
organisms. Two new genera were also described. Hazenella coriacea grows optimally between
42-45°C and was recovered from the blood of three separate patients although the details of their
illnesses were not provided (56). Canibacter oris was recovered from both a swab and purulent
material from an infected dog-bite wound on the finger of a 58 y.o. patient in Australia (57).

Gram-negative cocci

Two new Gram-negative cocci have been characterized. Neisseria oralis (59) is a new
species that is found in the human oral cavity and is associated with a variety of infections. The
clinical significance of the new genus and species Faucicola mancuniensis, recovered from the
tonsils of an otherwise healthy woman, has not been established (60).

Facultative Gram-negative rods

With respect to novel Gram-negative bacillus taxa, the oxidase-positive Psychrobacter
sanguinis sp. nov. was first identified from four archival blood culture isolates originating from

New York State (16). Clinical significance was uncertain among any of these cases, as pertinent

1sanb Aq 8T0Z ‘9T Anc uo /Blo wse woaly/:dny wolj papeojumoq


http://jcm.asm.org/

(19)
=
&
O]
(1)
——
U2)
(0)
o
——
o
g
\9}
2]
>
(=
=
O
(1)
——
(O
(19)
O
9}
<(

Microbiology

Microbiology

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

12

clinical data were not provided. Full-gene 16S rRNA sequencing reported 99.7% genetic
similarity to Psychrobacter sp. PRwf-1, a strain originating from a fish species caught in Puerto
Rico. The aquatic strain was subsequently re-classified as P. sanguinis. A French group
recently reported a case of post-neurosurgical meningitis with P. sanguinis etiology (63). An
external ventricular drain was instilled into a 64-year-old female to relieve elevated intracranial
pressure. Approximately one week after the procedure, the organism was cultivated following
lumbar puncture. It was hypothesized that the patient repeatedly touched the drain with her bare
hands, facilitating the introduction of organisms from an environmental (nosocomial) source.

In 1985, Harvey and Greenwood (79) reported isolation of Campylobacter fetus from a
pet turtle in the context of three clinically-ill household members and concomitant isolation of
SalmonellaAgona. Molecular analysis of a C. fetus subsp. fetus blood culture isolate derived
from a precursor T-lymphocyte acute lymphoblastic leukemia patient indicated reptile origin
(80). This isolate and other archival human strains were paired with five C. fetus-like organisms
from reptiles, subjected to a number of characterizations (including MALDI-TOF MS and whole
genome sequencing), and granted the novel taxon Campylobacter fetus subsp. testudinum subsp.
nov (81). Epidemiologic investigation indicated that afflicted individuals were largely Asian
men who reported consumption of Asian foods or previous exposure to reptiles (82).

Anaerobes

Many new anaerobes have been discovered. Some have been recovered from the stool of
healthy children and adults and likely represent components of the normal microbiota. Others
have been isolated from dental plaque but whether they cause periodontal
disease is unclear at present. A few organisms are worth highlighting. Among the Gram-positive

anaerobes, two new Peptoniphilus species, namely duerdenii and koenoeneniae were recovered
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from abscesses of the vagina and buttocks, respectively (97). Actinobaculum schaalii has been
moved into the genus Actinotignum. The three species in the genus, schaalii, urinale and
sanguinis, are part of the urinary microbiota but they are also associated with urinary tract
infections in men and young children (108). MALDI-TOF MS is capable of identifying these
species and correct identification is important as A. schaalii, the most common pathogen in the
genus, is resistant to trimethoprim-sulfamethoxazole and ciprofloxacin, agents commonly used
for treatment of urinary tract infections (108). Atopium deltae, another novel Gram positive
anaerobe was recovered from the blood of a patient with Fournier’s gangrene (105). Most of the
newly discovered Gram-negative anaerobes have not been clearly associated with clinical
infections, other than the new genus and species Eisenbergiella tayi (116) which was associated
with bacteremia in an elderly patient. Of the spirochetes recently characterized, Leptospira
mayottensis has been associated with clinical disease in patients from Mayotte in the Indian
Ocean (122).

Taxonomic Revisions

Table 2 lists taxonomic revisions for organisms recovered from humans, stratified by
Gram reaction and morphology. A recent report describing successful culture propagation of
what was formerly classified as ‘Candidatus Helicobacter heilmannii’ from feline gastric mucosa
resulted in its assignment to the taxon Helicobacter heilmannii sp. nov. (138). While most
descriptions of this organism are associated with veterinary bacteriology, evidence does exist for
the presence of this organism in human tissue (reviewed in 139).

Aeromonas hydrophila subsp. dhakensis and Aeromonas aquariorum were reclassified in
2013 under the singular taxon Aeromonas dhakensis sp. nov. comb nov. (145). Formal

acceptance by IJSEM was granted in 2015 (159). Initial characterization of A. hydrophila subsp.
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dhakensis occurred in the context of diarrheal illness in Bangladesh (146). In addition to
gastroenteritis, reports have suggested significant distribution of (the former) A. aquariorum
extraintestinal infections in a variety of geographic locations (148, 149). Chen et al. (147)
reviewed 80 cases of Aeromonas spp. wound infections in Taiwan. 46.3% of these infections
were caused by A. dhakensis, while 16.3% were of A. hydrophila etiology. Compared to other
Aeromonas spp., A. dhakensis was also associated with antecedent environmental water
exposure, biofilm formation, and increased in vitro cytotoxicity. Furthermore, the organism
generated increased MIC values for ceftriaxone, gentamicin, and imipenem.

Wautersiella falsenii was reclassified in 2014 as Empedobacter falsenii comb. nov. (155).
Twenty-six human isolates from Belgium (including blood, ear discharge, oral cavity, pleural
fluid, pus, respiratory tract, wound, and vaginal swab) contributed to the initial W. falsenii
designation (156). Again, clinical manifestations of illness were not described in this report. van
der Velden et al. (157) provided a case presentation of a febrile one-year-old girl with
pyelonephritis caused by W. falsenii. Identification of the organism was facilitated by MALDI-
TOF MS and confirmed by partial-gene 16S rRNA sequencing. An intravenous two-week
ciprofloxacin regimen brought about clinical and microbiologic improvement. Traglia et al.
(158) described isolation of E. falsenii from a cervical neck abscess specimen obtained from an
18-year-old female with acute otitis media. Similar to the previous clinical report (157), the E.
falsenii isolate exhibited decreased susceptibility to colistin, ceftazidime, piperacillin-
tazobactam, representative carbapenems, and additional beta-lactam/beta-lactamase inhibitor
combinations.

Potential Emerging Pathogens
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While not included within formal tables of this review, the following encompass
examples of new taxa that could conceivably transcend into the realm of human clinical disease.
Rickettsia buchneri sp. nov. (161) is a Gram-negative bacillus isolated from ovaries of the Ixodes
scapularis vector already known to deliver a number of bacterial and parasitic species to
accidental human hosts. Mediannikov et al. (162) isolated and characterized the Gram-negative
bacillus Bartonella senegalensis sp. nov. from the soft tick Ornithodoros sonrai, a vector of
relapsing fever. This novel taxon was subsequently approved by IJSEM (129). Klebsiella
michiganensis sp. nov. (163) is a newly-characterized Gram-negative bacillus isolated from a
toothbrush holder, with taxonomy subsequently accepted by 1IJSEM (164). Brady et al. (151)
described taxonomic re-classification of Enterobacter oryzae and Enterobacter turicensis as
Kosakonia oryzae comb. nov. and Cronobacter zurichensis nom. nov., respectively, with
subsequent acceptance by IJSEM (160). In antecedent publications, the former E. oryzae and E.
turicensis were recovered from wild rice (165) and fruit powder (166), respectively. Stephan et
al. (167) published taxonomic re-classification of Enterobacter pulveris as Franconibacter
pulveris comb. nov. Isolation of this organism from infant formula was previously described
(168). These organisms with inferred pathogenic potential provide the basis for follow-up
database searches in future Journal of Clinical Microbiology taxonomy compendia.

In summary, over the four year period of this review, both expansion of new technologies
and characterization of the human microbiome have led to the discovery of a broad range of
bacterial organisms that are part of the normal human microbiota. In addition, the new tools
have allowed more comprehensive assessment of closely related pathogens and the discovery of
novel clinically significant organisms. We attempted to highlight those pathogens and where

possible to describe their epidemiological and clinical niches.
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Table 1: New Bacterial* Species Recovered from Human Clinical Material Reported between January 2012 and

December 2015

Scientific Name Family Source Clinical Growth Reference(s)
Relevance” Characteristics
Gram positive cocci
Streptococcus tigurinus sp. Sireptococcaceae Isolated from Associated with Gram positive non- 28-36
nov. human blood serious clinical | motile cocci arranged in
infections- chains; colonies are
endocarditis, white to gray, o-
meningitis, hemolytic on sheep
spondylodiscitis; | blood agar after 24 h at
possibly also 37°C
periodontitis
Streptococcus anginosus Streptococcaceae Human throat Not established Grows well aerobically 37
subsp. whileyi subsp. nov and anaerobically;
growth enhanced by
COy; all strains are 3-
hemolytic and contain
Lancefield group C
antigen
Streptococcus anginosus Streptococcaceae Human throat Pharyngitis, Grows well aerobically 37
subsp. anginosus subsp. nov Pleuropulmonary and anaerobically;
infections, growth enhanced by
intraabdominal COy; all strains are 3-
infections, hemolytic and contain
urogenital Lancefield group G
infections, antigen
bacteremia
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Sreptococcus constellatus Streptococcaceae Human throat Not established Grows well aerobically 37
subsp. viborgensis subsp. and anaerobically;
nov. growth enhanced by
COy; all strains are 3-
hemolytic and contain
Lancefield group C
antigen
Streptococcus hongkongensis Streptococcaceae Infected tissue; | Wound infection | Facultatively anaerobic 38
sp. nov. marine fish Gram positive cocci
grows well on blood
agar at 37°C, non-
hemolytic
Streptococcus rubneri sp. Streptococcaceae Human throat Not established Gram positive ovoid 39
nov. cocci. Grows well on
CNA and 5% sheep
blood agar at 37° C; 2
mm zone of B-
hemolysis
Streptococcus dentisani sp. Streptococcaceae Caries free Not established Gram positive cocci 40
nov human tooth that grow in short
surfaces chains; facultatively
anaerobic, o-hemolytic
on Columbia agar plates
Saphylococcus jettensis sp. Saphylococcaaceae | Multiple human Bacteremia; Facultatively anaerobic 41,42
nov. specimen types: wounds Gram positive cocci;
Reclassified as S petrass blood, CSF, narrow zone of B-
subsp. jettensis subsp. nov. deep wounds hemolysis; late yellow
pigment
Saphylococcus petrasii Saphylococcaaceae | Isolated from an Prostatitis Spherical cocci 43
subspecies pragensis subsp. ejaculate appearing in pairs and
nov. specimen of a clusters; weakly
man with hemolytic on sheep
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prostatitis blood agar; grows at
45° C; coagulase neg.
novobiocin susceptible
Saphylococcus argenteus sp. Saphylococcaceae Multiple Bacteremia, Creamy white colonies 44,45
nov. specimen types | Skin, Soft tissue, | that exhibit B-hemolysis
including blood bone and joint on blood agar;
infections coagulase positive;
facultatively anaerobic
Gemella parahemolysans sp. Not assigned Isolated from Opportunistic Gram positive cocci; 46
nov. blood cultures infections in Non-hemolytic colonies
Bacillales Family XI immunocompromi | on 5% SBA; grow as
Incertae Sedis sed patients pinpoint colonies in 24
h at 37 C; facultatively
anaerobic
Gemella taiwanensis sp. nov Not assigned Isolated from Opportunistic Gram positive cocci; 46
Bacillales Family XI blood cultures infections in Non-hemolytic colonies
Incertae Sedis immunocompromi | on 5% SBA; grow as
sed pinpoint colonies in 24
Patients h at 37 C; facultatively
anaerobic
Gram positive rods
Dietzia aurantiaca sp. nov. Dietziaceae Isolated from Not established Gram positive coccoid 47
human cells, oxidase and
cerebrospinal catalase positive grows
fluid well at 10-37° C
optimally at 30° C;
colonies are convex and
have orange
pigmentation
Bacillus cytotoxicus sp. nov. B. cereus group Vegetable, Food poisoning Thermotolerant (grow 48
Bacillaceae potato purees; between 20 and 50° C);
semolina facultative anaerobe
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Lactobacillus saniviri sp. Lactobacillaceae Isolated from Not established Rod shaped Gram 49
nov. feces of a positive facultatively
healthy anaerobic rods; non-
Japanese male spore forming; alpha
hemolysis apparent
after aerobic incubation
for 3 days at 37° C
Lactobacillus senioris sp. Lactobacillaceae Isolated from Not established Rod shaped Gram 49
nov. the feces of a positive organisms that
100-yr old occur singly, in pairs or
female in Japan in short chains; non-
spore-forming,
facultatively anaerobic
grows at 15°to0 37° C
Lactobacillus hominis sp. Lactobacillaceae Human intestine | Not established Facultative anaerobe 50
nov.
Paenibacillus vulneris sp. Paenibacillaceae Necrotic Wound infection | Aerobic spore-forming 51
nov wound
Nocardia amikacinitolerans Nocardiaceae Eyeofal2y.0. | Not established Aerobic, orange 52
girl pigmented grows best at
25°C
Nocardia kroppenstedtii Nocardiaceae Isolated from a Pneumonia Aerobic, Gram-positive 53
lung transplant partially acid fast rod
patient with forms irregular,
pulmonary wrinkled, matt, pale
infection orange-yellow
pigmented colonies
after 5 days growth at
30 C; grows between 25
and 37 C but optimally
at28 C
Alicyclobacillus consociatus Alicyclobacillaceae Blood from an Bacteremia Aerobic, spore-forming 54,55

Sp. nov.

adult woman

rods grow optimally at

1sanb Aq 8T0Z ‘9T Anc uo /Blo wse woaly/:dny wolj papeojumoq


http://jcm.asm.org/

(19)
=
6
O]
(1)
——
U2)
(0)
o
——
o
g
\9}
2]
>
(=
=
O
(1)
——
(O
(19)
O
9}
<(

Microbiology

Microbiology

Reclassified Effusibacillus
consociatus comb. nov.

30° C and over a range
of 15-45°C

Hazenella coriacea gen. Thermoactinomycetacea | Human blood Bacteremia Thin, branching Gram 56
nov., sp. Nov. e positive spore-forming
rods grow on sheep
blood agar between 22
and 45 C; optimum
temp 42-45 C. B-
hemolysis observed at
48 h
Canibacter oris gen. nov., Microbacteriaceae Infected dog | Dog bite infections Rod-shaped Gram 57
sp. nov. bite wound positive cells that form
Y or V shapes;
facultative anaerobe;
non-hemolytic on sheep
blood agar
Gordonia iterans sp. nov. Nocardiaceae Isolated from Pneumonia Aerobic, Gram positive, 58
sputum of a partially acid-fast
patient with coccobacilli; yellow-
bacterial pigmented colonies;
pneumonia grows at 15-40° C
Gram negative cocci
Neisseria oralis sp. nov Neisseriaceae Human oral Bacteremia; also Gram negative 59
cavity and isolated from diplococci, yellow,
clinical samples | urine, peritoneal grow best at 37° C in
cavity 5% CO,
Faucicola mancuniensis gen Moraxellaceae Tonsils of a Not established | Aerobic Gram negative, 60

nov. sp. nov healthy adult non-motile coccus;
female growth occurs at 20-37
C on Columbia blood
agar

Gram negative Rods
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Bartonella rochalimae sp. Bartonellaceae blood bacteremia in aerobic, fastidious 61°
nov. context of fever bacillus with unipolar
and splenomegaly flagella; growth on
fresh defibrinated rabbit
blood agar at 35°C with
enhanced CO;
Haemophilus sputorum sp. Pasteurellaceae blood, throat occasional beta-hemolysis on horse 62°
nov. swab (5), involvement in blood agar and sheep
sputum (2), human infections; | blood agar, rare strains
female urethra, | has been isolated do not grow on sheep
tooth alveolitis from cystic blood agar; oxidase-
fibrosis patients positive, catalase-
variable
Psychrobacter sanguinis sp. Moraxellaceae blood (4), not established in | growth on blood agar, 16, 63
nov. cerebrospinal bacteremic no growth on
fluid patients; post- MacConkey; growth
neurosurgical promoted by Tween 80;
meningitis oxidase-positive; non-
glucose fermentative
Legionella nagasakiensis sp. Legionellaceae bronchoalveolar pneumonia growth on BCYE agar, 64
nov. lavage requires L-cysteine;
negative for B-
galactosidase activity
Massilia oculi sp. nov. Oxal obacteraceae ocular endophthalmitis | beige colonies on blood 65
agar and nutrient agar;
growth on MacConkey;
oxidase-negative;
assimilates D-glucose
Myroides phaeus sp. nov. Flavobacteriaceae saliva not established growth of pale- 66

yellow/brown colonies
on routine laboratory
medium between 6-

37°C, optimal growth at
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28°C; negative for B-
galactosidase activity

Legionella steelei sp. nov.

Legionellaceae

respiratory tract
@

not established

growth on BCYE agar,
requires L-cysteine;
oxidase-positive

67

Kerstersia similis sp. nov.

Alcaligenaceae

leg wound (3),
neck abscess

skin and soft tissue
infection

growth on nutrient agar
and blood agar;
colonies are white to
light brown and have
swarming appearance;
oxidase-negative

68

Legionella cardiaca sp. nov.

Legionellaceae

aortic valve
tissue

native valve
endocarditis

growth on BCYE agar,
requires L-cysteine;
non-glucose
fermentative

69

Cruoricaptor ignavus gen.
nov. sp. nov.

Flavobacteriaceae

blood

septicemia

yellowish-orange, non-
hemolytic colonies on
Columbia agar with 5%
sheep blood, chocolate
agar; no growth on
MacConkey agar;
optimal growth in
microaerobic or
capnophilic
environments; cells are
non-motile; oxidase-
positive; acid not
generated from D-
glucose

70°

Herbaspirillum massiliense
Sp. nov.

Oxal obacteraceae

feces

not established

2-mm diameter convex,
cream-colored, opaque
colonies on BHI agar;
optimal growth at 30-

71°
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37°C in aerobic
conditions; oxidase-
negative

Enterobacter massiliensis sp. Enterobacteriaceae feces not established 0.5-mm diameter light- 729
nov. brown, opaque colonies
on blood agar; optimal
growth at 37°C in
aerobic conditions;
oxidase-positive, curved
Gram-negative bacillus
Acidovorax wautersii sp. Comamonadaceae blood (1), non- not established growth on routine 17
nov. specified human media in 37°C aerobic
isolate (1) environment, but not at
42°C; oxidase-positive;
urease-positive; indole-
negative
Achromobacter animicus sp. Alcaligenaceae sputum (3) not established; growth of some strains 73¢
nov. has been isolated at 42°C; tolerates 3%
from cystic NaCl; no acid generated
fibrosis patients from D-glucose; no
glucose assimilation
Achromobacter mucicolens Alcaligenaceae sputum (4), not established; growth of most strains 73¢
sp. nov. epiglottis swab | has been isolated at 42°C; tolerates 3%
(1) from cystic NaCl; no acid generated
fibrosis patients from D-glucose; no
glucose assimilation
Achromobacter pulmonis sp. Alcaligenaceae sputum (3) not established; growth of most strains 73¢
nov. has been isolated at 42°C; tolerates 3%
from cystic NaCl; no acid generated
fibrosis patients | from D-glucose; glucose
assimilation is strain-
dependent
Achromobacter spiritinus sp. Alcaligenaceae sputum (3) not established growth of some strains 73¢
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nov. at 42°C; tolerates 3%
NaCl; no acid generated
from D-glucose; no
glucose assimilation
Burkholderia Burkholderiaceae sputum (10) not established; | growth capable at 42°C; 749
pseudomultivorans sp. nov. has been isolated | growth on blood agar
from cystic and MacConkey agar;
fibrosis patients | oxidase-positive; lysine
decarboxylase-positive;
ornithine decarboxylase-
negative
Frederiksenia canicola gen. Pasteurellaceae skin and soft | canine-bite wound | non-hemolytic colonies 75"
nov., sp. Nov. tissue (3) on blood agar; oxidase-
positive; indole-
positive; glucose
fermentation without
gas production; CAMP
test-positive
Yersinia wautersii sp. nov. Enterobacteriaceae feces; one other putative overnight growth on 76%, 77
human isolate pathogenicity routine media at 28°C
not well-defined | elucidated only by and 37°C; urease-
characterization of positive; indole-
genetic negative
determinants;
taxonomic status
questioned by
reference 77
Pelistegaindica sp. nov. Alcaligenaceae feces not established growth on TSA and 78
MacConkey agars
between 20-40°C,
optimal growth at 30-

35°C; motile cocci that
are catalase-negative
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and oxidase-positive

Campylobacter fetus subsp.
testudinum subsp. nov.

Campylobacteraceae

feces, blood,
pleural fluid,
hematoma, bile

diarrhea,
pulmonary edema,
cellulitis
documented in
references 80, 82

growth on blood agar in
microaerobic conditions
at temperatures ranging
from 25-42°C; majority
of strains grow
microaerobically on
MacConkey agar;
oxidase-positive;
catalase-positive;
urease-negative; non-
hydrolysis of hippurate
and indoxyl acetate

79-82

Sreptobacillus
hongkongensis sp. nov.

Bacteroidaceae

aspirate,
olecranon fluid

peritonsillar
abscess, septic
arthritis

optimal growth after 48
hours on Columbia agar
with 5% sheep blood
either incubated in 37°C
anaerobic environment
or in 37°C aerobic
environment
supplemented with 5%
COy; no growth on
MacConkey agar;
oxidase-negative

83

Klebsiella quasipneumoniae
subsp. quasipneumoniae
subsp. nov.

Enterobacteriaceae

human infection
(9); type strain
derived from
blood

not established

growth characteristics
similar to other
Klebsiella spp.; utilizes
tricarballylic acid;
lysine decarboxylase-
positive; ornithine
decarboxylase-negative;
indole-negative; urease-
positive

18
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Klebsiella quasipneumoniae Enterobacteriaceae | human infection | not established growth characteristics 18
subsp. similipneumoniae (3); type strain similar to other
subsp. nov. derived from Klebsiella spp.; utilizes
blood tricarballylic acid;
lysine decarboxylase-
positive; ornithine
decarboxylase-negative;
indole-negative; urease-
positive
Vibrio metoecus sp. nov. Vibrionaceae blood, stool hypothesized to be | typical Vibrio cholerae- 19
an opportunistic like appearance after
pathogen 30°C incubation on
thiosulfate citrate bile
salts medium; negative
Voges-Proskauer
reaction; utilizes D-
glucuronic acid
Pseudocitrobacter faecalis Enterobacteriaceae feces clinical non-hemolytic, oxidase- 84¢
sp. nov. significance not negative, facultative
established; isolate anaerobe; lysine
did possess NDM- | decarboxylase-negative;
1 carbapenemase ornithine
and CTX-M-15 decarboxylase-negative
extended spectrum
B-lactamase
Pseudocitrobacter anthropi Enterobacteriaceae feces clinical non-hemolytic, oxidase- 84¢

Sp. nov.

significance not
established; isolate
did possess NDM-
1 carbapenemase
and CTX-M-15
extended spectrum
B -lactamase

negative, facultative
anaerobe; weakly-
positive for both lysine
decarboxylase and
ornithine decarboxylase
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Myroides injenensis sp. nov. Flavobacteriaceae urine febrile illness pale-yellow or ivory 85"
colonies on TSA;
strictly aerobic; cells
are non-motile; growth
range 10-45°C (optimal
37°C); oxidase-positive;
urease-positive
Acinetobacter variabilis sp. Moraxellaceae urine (2), feces not established strictly aerobic, 20
nov. (1), ocular (2), oxidase-negative Gram-
blood (2), leg negative coccibacillus;
(2), peritoneal non-hemolytic colonies
dialysis fluid generated following
(1), toe (1) overnight incubation at
25-41°C
Acinetobacter seifertii sp. Moraxellaceae blood (9), ulcer not established growth similar to other 21
nov. (1), respiratory Acinetobacter spp.
3
Citrobacter pasteurii sp. Enterobacteriaceae feces diarrhea outbreak | growth similar to other 86
nov. Citrobacter spp.;
catalase-negative;
indole-negative
Rouxiella chamberiensis sp. Enterobacteriaceae parenteral nutrition intended growth on routine 87
nov. nutrition bag (6) for premature media (lemon yellow
newborns (NICU) colonies) between 4-
30°C, optimal growth at
30°C; non-hemolytic on
blood agar; non-lactose
fermenter on
MacConkey agar; cells
are non-motile; positive
Voges-Proskauer
reaction
Paracoccus sanguinis sp. Rhodobacteraceae blood (4) not established growth range 22-37°C, 22
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nov.

optimal growth at 28°C;
pale-yellow, non-
hemolytic colonies on
blood agar; oxidase-
positive; urease-
negative; no
decarboxylation of
ornithine, lysine,

arginine
Tatumella saanichensis sp. Enterobacteriaceae sputum not established; growth on blood agar, 88
nov. has been isolated incubation range 25-
from cystic 35°C; cells are non-
fibrosis patients motile; oxidase-
negative; lactose-
fermentative; negative
Voges Proskauer
reaction
Burkholderia stagnalis sp. Burkholderiaceae tracheal not established, growth on blood, 89
nov. aspirate, sputum | has been isolated Burkholderia cepacia
from cystic selective, and
fibrosis patients MacConkey agar; rare
beta-hemolysis;
majority can be
cultivated at 42°C; cells
are motile; delayed
oxidase-positive
reaction
Bartonella ancashensis sp. Bartonellaceae blood (2) verruga peruana growth on TSA and 90

nov.

Columbia agars with
5% sheep blood; growth
on BHI with 10% sheep

blood; no growth on
chocolate agar; optimal
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growth after 10 days in
30°C 5% CO,; oxidase-
negative; catalase-
negative; urease-
negative; cells are non-
motile

Pantoea intestinalis sp. nov. Enterobacteriaceae feces not established growth on routine 91
laboratory medium
between 15-45°C,
optimal growth at 35°C;
urease-negative;
oxidase-negative
Bordetella bronchialis sp. Alcaligenaceae respiratory (2) not established; | non-hemolytic on blood 92
nov. has been isolated agar; no growth on
from cystic centrimide agar; growth
fibrosis patients in 3% NaCl; no growth
in 4.5% NaCl
Bordetella flabilis sp. nov. Alcaligenaceae sputum not established; | non-hemolytic on blood 92
has been isolated agar; no growth on
from cystic centrimide agar; no
fibrosis patient growth in 3% NaCl; no
growth in 4.5% NaCl
Bordetella sputigena sp. nov. Alcaligenaceae sputum not established,; weakly-hemolytic on 92
has been isolated blood agar; weak
from cystic growth on centrimide
fibrosis patient agar; growth in 3%
NaCl; no growth in
4.5% NaCl
ram Positive Anaerobes
Methanomassiliicoccus Not assigned Isolated from Not established Regular, non-motile 93

luminyensis gen. nov, sp.
nov.

human feces
from a person in
Marseille

Gram positive cocci
obligate anaerobe;
produces methane

1sanb Aq 8T0Z ‘9T Anc uo /Blo wse woaly/:dny wolj papeojumoq


http://jcm.asm.org/

(19)
=
6
O]
(1)
——
U2)
(0)
o
——
o
g
\9}
2]
>
(=
=
O
(1)
——
(O
(19)
O
9}
<(

Microbiology

Microbiology

France
Ruminococcus Ruminococcaceae Human feces Not established Non-motile Gram 94
champanellensis sp. nov. positive cocci, strictly
anaerobic; grows at 33-
39°C
Blautia stercoris sp. nov. Lachnospiraceae Isolated from Not established | Strictly anaerobic Gram 95
human feces positive cocci; non-
motile; non-spore-
forming; grows well at
37°C
Blautia faceis sp. nov. Lachnospiraceae Human intestine | Not established Strict anaerobe 96
Gram positive
coccobacillus
Peptoniphilus duerdenii sp. Peptoniphilaceae Isolated from | Wound infections Anaerobic Gram 97
nov. human vaginal positive cocci; cells are
abscess gray, convex, circular
on Brucella blood agar
at 37° C after 5 d;
indole positive
assacharolytic
Peptoniphilus koenoeneniae Peptoniphilaceae Isolated froma | Wound infections Obligately anaerobic 97
sp. nov. human buttock Gram positive cocci;
abscess cells are gray, convex,
circular on Brucella
blood agar at 37°C after
5 d; indole positive
assacharolytic
Lachnoanaerobaculum Lachnospiraceae Isolated from Not established Obligately anaerobic, 98

umeaense gen. nNov. sp. nNov.

the small
intestine of a

child with
celiac disease

saccharolytic spore-
forming Gram positive
rod, easily decolorized;
colonies are spreading
and flat on blood agar
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72hat37°C
Lachnoanaerobaculum orale Lachnospiraceae Isolated from Not established Obligately anaerobic, 98
gen. nov. sp. nov saliva of a saccharolytic spore-
healthy man forming Gram positive
rod, easily decolorized;
colonies are spreading
and circular with
rhizoid edges on blood
agar 72 hat37° C
Somatobaculum longum Lachnospiraceae Human oral Human Strict anaerobic rod that 99
gen. nov., sp. nov cavity periodontal stain Gram variable
infection
Fusi catenbacter Lachnospiraceae Human feces Not established Gram positive non- 100
saccharivorans gen nov., sp. spore-forming rods,
nov. spindle shaped in pairs
and chains grows well
on Brucella agar at 37°
C; non-hemolytic
Anaerostipes Lachnospiraceae Human feces Not established | Spore-forming rods that 101
rhamnosivorans form curly cells in old
cultures; stains Gram
variable; optimum
growth at 37 C
Gordonibacter Coriobacteriaceae Human feces Not established Obligately anaerobic, 102
urolithinfaciens sp. nov. non-spore-forming
Gram positive
coccobacilli
Oribacterium parvum sp. Lachnospiraceae Human Periodontal Gram positive short 103
nov. subgingival disease? ovoid rods that stain
dental plaque Gram variable; yeast

extract required for
growth; grows at
temperatures between
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30-42° C; strict
anaerobe

Oribacterium Lachnospiraceae Human Periodontal Gram positive short 103
asaccharolyticum sp. nov. subgingival disease ovoid rods that stain
dental plaque Gram variable; yeast
extract required for
growth; grows at
temperatures between
30-42° C; strict
anaerobe
Bifidobacterium faecale sp. Bifidobacteriaceae Human feces Unknown Gram positive Y-shaped 104
nov. short rods; obligately
anaerobic; grows at 30-
42° C (optimum 37° C)
Atopobium deltae sp. nov. Coriobacteriaceae Blood of a Bacteremia Gram positive, 105
patient with obligately anaerobic
Fournier’s short rod; non-
gangrene hemolytic
Actinotignum schaalii comb. Actinomycetaceae Urine of Urinary tract Gram positive, non- 106-108
nov? humans infections motile, non-spore-
forming slightly curved
rods; facultatively
anaerobic; do not
branch
Actinotignum sanguinis sp. Actinomycetaceae Blood cultures | Bacteremia/sepsis Gram positive, non- 106
nov. of a human with motile, non-spore-
sepsis forming slightly curved
rods; facultatively
anaerobic; do not
branch
Gram Negative Anaerobes
Christensenella minuta gen Isolated from Not established Non-spore-forming, 109

nov., sp. nov

Christensenellaceae

human feces

short, anaerobic, Gram

1sanb Aq 8T0Z ‘9T Anc uo /Blo wse woaly/:dny wolj papeojumoq


http://jcm.asm.org/

(19)
=
6
O]
(1)
——
U2)
(0)
o
——
o
g
\9}
2]
>
(=
=
O
(1)
——
(O
(19)
O
9}
<(

Microbiology

Microbiology

fam. nov. negative rods; grows at
25-43° C, optimum
growth at 37-40° C
Fretibacterium fastidiosum Synergistaceae Human oral Human Strict anaerobe; requires 110
sp. nov cavity periodontal co-cultivation with
infection other oral bacteria
Veillonella tobetsuensis sp. Veillonellaceae Human tongue Not established Anaerobic cocci 111
nov. biofilm
Veillonella seminalis sp. nov. Veillonellaceae Human semen Not established Gram negative 112
anaerobic cocci
arranged in pairs or
short chains; grows well
anaerobically on
Columbia blood agar at
37°C
Alloprevotella rava gen. nov. Prevotellaceae Human oral Not established Strict anaerobe grows 113
sp. nov. cavity best at 35° C, range 30-
42°
Coprobacter fastidiosusgen | Porphyromonadaceae Infant feces Not established Strict anaerobic, Gram 114
nov., sp. Nov. negative rod grows on
enriched media at 30-37
C
Prevotella jejuni sp. nov. Prevotellaceae Small intestine Not established Strict anaerobe, Gram 115
of a child with negative; grows slowly
celiac disease on blood agar plates at
37° C; B-hemolytic
Eisenbergiella tayi gen nov., Lachnospiraceae Isolated from Bacteremia Strict anaerobe 116
Sp. nov. the blood of an
elderly man
Megasphaera indica sp. nov. Veillonellaceae Isolated from Not established Strict anaerobic cocci; 117
stool of healthy growth occurs at 15-37
humans C but optimally at 37°C
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Butyricimonas faecihominis | Porphyromonadaceae Human feces Not established Obligately anaerobic, 118
sp. nov. non-pigmented, rods
grows optimally at
37°C
Butyricimonas paravirosa Porphyromonadaceae Human feces Not established Obligately anaerobic, 118
sp. nov. non-pigmented, rods
grows optimally at
37°C
Parabacteroides faecis sp. Por phyromonadaceae Human feces Not established Obligately anaerobic, 119
nov. non-pigmented, non-
spore forming, rods;
optimum growth at
37°C
Porphyromonas pasteri sp. Por phyromonadaceae Human saliva Not established Obligately anaerobic, 120
nov. non-pigmented, non-
spore-forming rods;
grows slowly at 37° C
Spirochetes
Borrelia kurtenbachii sp. Member of the Borrelia Ixodes Not established BSK and BSK-K5 121
nov. burgdorferi sensu lato scapularis medium”
species complex in N
America
Leptospira mayottensis sp. Leptospiraceae Isolated from Leptospirosis Strains grow well in 122
nov. blood of EMJH medium at 30°
patients with and 37° C

leptospirosis in
Mayotte

# BSK medium is the name applied to a selective medium used to grow the Lyme disease spirochete. BSK-K5 has kanamycin and 5

fluorouracil.

P .
This genus is a new one.
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* Taxonomic designation subsequently accepted in Validation List no. 144 (123)
® Taxonomic designation subsequently accepted in Validation List no. 146 (124)
° Taxonomic designation subsequently accepted in Validation List no. 149 (125)
¢ Taxonomic designation subsequently accepted in Validation List no. 155 (126)
¢ Taxonomic designation subsequently accepted in Validation List no. 152 (127)
f Taxonomic designation subsequently accepted in Validation List no. 158 (128)
€ Taxonomic designation subsequently accepted in Validation List no. 157 (129)
" Taxonomic designation subsequently accepted in Validation List no. 163 (130)

Journal of Clinical
Microbiology

Microbiology
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Table 2 Revised Bacterial Taxa from January 2012 through December 2015

Category ‘ Old Name ‘ Revised Name ‘ Other Information ‘ References
Aerobic Gram positive rods
Bacillus massiliensis Lysinibacillus massiliensis | Isolated from human CSF 131,132
comb nov.
Anaerobic Gram positive cocci
Anaerobe | Ruminococcus obeum [ Blautium obeum [ Isolated from human feces [ 133
Anaerobic Gram negative rods
Prevotella tannerae Alloprevotella tannerae Endodontic infections 134
Bifidobacterium Bifidobacterium Isolated from human feces 135
stercoris adolescentis
Anaerobic Gram positive rods
Eubacterium Lachnoanaer obaculum Isolated from dental plaque 98
saburreum saburreum comb. nov.
Clostridium hathewayi | Hungatella hathewayi Isolated from human feces 136
Actinobaculumurinale | Actinotignumurinale Urinary tract infections 106
Actinobactulum schaalii | Actinotignum schaalii Urinary tract infections 106
Gram negative cocci
Neisseria mucosa var. Neisseria oralis Neisseria oralis sp. nov. referenced in Table 1 59,137
heidelbergensis of this minireview
Aerobic and Facultative Gram negative rods
‘Candidatus Helicobacter heilmannii sp. | newly recognized due to invitro cultivation of | 138, 139
Helicobacter nov. the organism; significance in humans described
heilmannii’ in reference 139
Cronobacter Cronobacter universalissp. | pathogenicity of strain 731 previously 140
genomospecies 1 nov. demonstrated in leg infection
Pasteurella species B Pasteurella oralis sp. nov. type strain isolated in 1981 from cat bite wound | 141
of human
selected CDC group IIi | Sphingobacterium mizutaii | two isolates recovered from blood culture (one | 142
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isolates of patients with septicemia)
Yersinia frederiksenii Yersinia massiliensis phylogenetic analysis grouped 15 strains of Y. 143
genospecies 2 frederiksenii genospecies 2/Y. massiliensis apart
from Y. frederiksenii genospecies 1 and 3
142 group Chryseobacterium isolated from tongue swab, sputum, blood, 144
bernardetii sp. nov. finger abscess
78 group Chryseobacterium isolated from kidney abscess, urine 144
nakagawai sp. nov.
212 group (contribution | Chryseobacterium isolated from blood, wound, cerebrospinal fluid | 144
of CDC groups IIc and | taklimakanense comb. nov.
Ile)
Aeromonas hydrophila | Aeromonas dhakensis sp. pathogenicity in humans described in references | 145°-147
subsp. dhakensis nov. comb nov. 146, 147
Aeromonas aquariorum | Aeromonas dhakensis sp. pathogenicity in humans described in references | 145°, 148-149
nov. comb nov. 148, 149
Aeromonas hydrophila | Aeromonas caviae original taxonomy discussed in reference 150 26,150
subsp. anaerogenes
Enterobacter gergoviae | Pluralibacter gergoviae E. gergoviae sp. nov. pathogenicity first 1515152
comb. nov. characterized in reference 152
Enterobacter amnigenus | Lelliottia amnigena comb. one recent example of E. amnigenus 1515153
nov. pathogenicity was bloodstream isolate
harboring both blakpc and rmtB on single
plasmid, as published in reference 153
Achromobacter Achromobacter insuavis isolated from cystic fibrosis, non-cystic fibrosis | 154
genogroup 2 patient sputum
Achromobacter Achromobacter aegrifaciens | isolated from cystic fibrosis, non-cystic fibrosis | 1547
genogroup 5 patient sputum
Achromobacter Achromobacter anxifer isolated from cystic fibrosis patient sputum 154°
genogroup 7
Achromobacter Achromobacter dolens isolated from cystic fibrosis, non-cystic fibrosis | 154
genogroup 14 patient sputum
Wautersiella fal senii Empedobacter fal senii pathogenicity in humans described in references | 155-158
comb. nov. 157, 158
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Rahnella Rahnella variigena sp. nov. | type strain isolated from human burn specimen | 27°
genomospecies 2

*Taxonomic designation subsequently accepted in Validation List no. 161 (159).

"Taxonomic designation not recognized on Validation List in International Journal of Systematic and Evolutionary Microbiology;

offered as component of Changes in Taxonomic Opinion no. 19 (24).

° Taxonomic designation subsequently accepted in Validation List no. 154 (160).

4 Taxonomic designation subsequently accepted in Validation List no. 155 (126).

¢ Taxonomic designation not recognized on Validation List in International Journal of Systematic and Evolutionary Microbiology;
offered as component of Changes in Taxonomic Opinion no. 22 (25).
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Correction for Munson and Carroll,
“What’'s in a Name? New Bacterial
Species and Changes to Taxonomic
Status from 2012 through 2015”

Erik Munson,® Karen C. Carroll®

College of Health Sciences, Marquette University, Milwaukee, Wisconsin, USA?; Division of Medical
Microbiology, Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, Maryland,
USAP

Volume 55, no. 1, p. 24-42, 2017, https://doi.org/10.1128/JCM.01379-16.

Page 33: In Table 1, the organism Eisenbergiella tayi gen. nov., sp. nov., along with
the pertinent information associated with it, was incorrectly listed among the Gram-
negative anaerobes because it can sometimes stain Gram negative. It is, in fact, a
member of the family Lachnospiraceae and should be listed among the Gram-positive
anaerobes with the other new species in that family.

Page 36, Table 2: The second entry in the “Revised name” column should read
“Blautia obeum comb. nov.”

May 2017 Volume 55 Issue 5 Journal of Clinical Microbiology

AUTHOR CORRECTION

L)

Check for
updates

Citation Munson E, Carroll KC. 2017. Correction
for Munson and Carroll, “What's in a name?
New bacterial species and changes to
taxonomic status from 2012 through 2015." J
Clin Microbiol 55:1595. https://doi.org/10.1128/
JCM.00303-17.

Copyright © 2017 American Society for
Microbiology. All Rights Reserved.

jem.asm.org 1595


https://doi.org/10.1128/JCM.01379-16
https://doi.org/10.1128/JCM.00303-17
https://doi.org/10.1128/JCM.00303-17
https://doi.org/10.1128/ASMCopyrightv1
http://crossmark.crossref.org/dialog/?doi=10.1128/JCM.00303-17&domain=pdf&date_stamp=2017-4-25
http://jcm.asm.org



