Brucella, a bacterial genus in expansion:
new species, new reservoirs
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O Our main activities for brucellosis _

Bacteriology

Serology
Molecular biology
Sequencing

Control of biological products —

Workshops/trainings
e Annual meeting (~30 countries)
Workshop LRUE Brucellosis

e >2 training sessions / year
Bacteriology, serology, .... F..

production of reference materials

Controls
-RBT, CFT, SAT, MRT antigens; ELISA kits

Annual proficiency tests
https://leila.anses.fr/

Reference materials -Network of 130 labs (France+EU)
-standards, panel of reference sera -serum / milk serology / CBP / bacteriology / molecular tests
-strains
. | 1
-reagents: phages, mono-specific sera... leila Jﬂlir = bl
A &
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B Introduction : Brucella generalities

Brucellosis is a worldwide zoonosis
In animal: reproductive troubles (abortions), arthritis...
In human: undulant fever, chronical affections

6 classical species with host preferences

B. abortus B. melitensis B. suis B neotomae B ovis B canis

Since 1994, 6 new species described !
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B.ceti  B. pinnipedialis

1994

J Vet Dhagn Invest 6:443-432 (1984)

Characteristics of a Brucella species from a
bottlenose dolphin (Tursiops truncatus)

®
()] ‘_ y Darla E. Ewalt, Janet B. Payeur, Barbara M. Martin,

Donna R. Cummins, W. George Miller

- - Description of human infections (1999, 2003, 2006)

Q\v/ﬁ - Whatmore et al. 2008 = ST27, genotype associated with zoonotic infection
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¢ - systemic disease in a wild population of
S B‘pimmﬁs' K the common vole Micro_tus arvalis in South
St Moravia (Czech Republic) >
1994 2007 - 1999-2003.
- Acute infections: edema of extremities,
occasionally with colliquating abscesses,
arthritis, lymphadenitis, perforations of the ()ip
- skin resulting from colliguated abscesses,

Brucellosis of the Common Vole (Microtus

: orchitis, and peritoneal granulomas
arvalis)

Published Online: 2 Jan 2008 | Mtpa //dol org/10 1089/vbz 2007 0143
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B. ceti B. pinnipedialis B. microti B. inopinata

1994 2007 2010

W Evodutanary Microbwhgy (2010), 60, 801-808 DO 101009740011 148-0

Brucella inopinata sp. nov., isolated from a breast
implant infection

’-‘Iolgev C. Scholzj,' Karsten Nockler,ft Cornelia Gollner? Prefer Bahn,” 9Stra| n B Ol IS O I a'ted fro m a’ b reaSt
Gilles Vergnaud,™" Herbert Tomaso,” Sascha Al Dahouk, im p I ant | nfeCtI on Of a 71_year_o I d fem al e

Peter Kampfer,® Axel Cloeckaert,” Marianne Maquart,’
Michel S. Zygmunt,” Adrian M. Whatmere,® Martin Piefier,’

Birgit Huber,” Hans-Jurgen Busse® and Barun Kumar De'® p atl ent W |th CI | n | Cal S | g ns Of b ru Cel I oS I S.
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B. ceti

B. pinnipedialis

B. microti B. inopinata

1994

0e

2007 2010

Tiller et al. BMC Microbiology 2010, 10:23

http/ f’www biomedcentral com/1471-2180/10/23 BMC
Microbiology
RESEARCH ARTICLE Open Access

->strain BO2 isolated from a lung
biopsy in a 52-year-old patient with
chronic destructive pneumonia

Identification of an unusual Brucella strain (BO2)
from a lung biopsy in a 52 year-old patient with
chronic destructive pneumonia

Rebekah  Tiller', Jay E Gee', David R Lonsway', Sonali Gribble™, Scott C Bell’, Amy V Jennison”, John Bates',
Chris Coulter™, Alex R Hoffmaster’, Barun K De'

anses \?

Second International Symposium on Brucellosis, 19-20 October 2020



@ T ‘;J’
. : P

B. papionis

B.ceti  B. pinnipedialis B. microti B. inopinata

1994 2007 2010 2014

& Brucella papionis sp. nov., isolated from baboons i ;
()]p (Papio Spp) -2 strains obtained from
- / Adsian M. Whatmore,' Nicholas Davison,°t Axel Cloeckaert,®* b ab oons (Pap IO S p p ) t h at h ad

Sascha Al Dahouk,® Michel S. Zygmunt,®* Simon D. Brew,' . . .
Lorraine L. Perrett,' Mark S. Koylass,' Gilles Vergnaud,®"*® d el |Vered Stl | | b orn OffS p Fin g
Christine Quance,” Holger C. Scholz,'® Edward J. Dick, Jr,"’

Gene Hubbard'? and Natalia E. Schiabritz-Loutsevitch'®t
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.. 1994 — 2019: 25-years of new Brucella hosts and species

I I I B

“ o
® r B L
¢
. &
i - — " Aol B. vulpis
B. ceti B. pinnipedialis B. microti B. inopinata B. papionis

)

1994 2007 2010 2014 2016

International Journal of Systematic and Evolutionary Microbiology (2016), 00, 1-9 DOI 10.1099/ijsem.0.000998

Brucella vulpis sp. nov., isolated from mandibular ->2 strains
lymph nodes of red foxes (Vulpes vulpes)

Holger C. Scholz,' Sandra Revilla-Fernandez? Sascha Al Dahouk,®
Jens A. Hammerl,® Michel S. Zygmunt,*® Axel Cloeckaert,*®

Mark Koylass,6 Adrian M. Whatmore,? Jochen Blom,” Gilles Vergnau
Angela Witte,'® Karin Aistleitner' and Erwin Hofer”

d’8,9
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25-years of new Brucella hosts and species

I I BN B

* Atypical hosts & new reservoirs

ORIGINAL RESEARCH ARTICLE
Front. Mitsoteal . 28 Mey 2015 |

»

IE
:

High Shedding Potential and Significant Individual
Heterogeneity in Naturally-Infected Alpine ibex (Capra
ibex) With Brucella melitensis

Sebastien Lambert-, Emmanuelie Gilot-Fromont-/, Pauline Freycon-, Anne Thebault,  Yvette Game',  Carole

Toige, Elodie Patity, Marie-Noalie Barthe:, Gadl Reynaud:, Maryne Jay", Bruno Garin-Bastuj-, Cluire
Ponsart, Jean Hars' and Sophie Rossk

- PLOS | one

RESEARCHARTICLE

Molecular Survey of Bacterial Zoonotic Agents
in Bats from the Country of Georgia
(Caucasus)

Ying Bai'“*, Lela Urushadze®*“, Lynn Osikowicz', Clifton McKee'**, lvan Kuzmin®,

only DNA

Andrei Kandaurov®, Giorgi Babuadze®®, loseb Natradze®, Paata Imnadze?, Michael Kosoy'

Ceﬂievs for Diseasa Confrol ond Prevention

DA g Lves. Protec o oot

EMERGING INFECTIOUS DISEASES’

O Jourmal - Volume 36 Number 4—Apnl 2000 - Man Article

Volume 26, Number 4—April 2020

Research Letter

Brucella melitensis in Asian Badgers, Northwestern China

Wiafei Liee, Meibua Yang', Shengnan Song', Gang Liu, Shanshan Zhao, Guangyuan Liu, Sandor Hornok, Yuanzhi Wanges | snd Hai flang
Author affilations: Shihezl University, Shihezl, Cnina [X. Ly, M.Yang, 5, Song, G. L, 5. 7hao, Y, Wangk Lanmou Vaterinary fesearch
Instinute, Lanzhow, China (G, Lu) Uniersity of Veterinary Medione, Budapest. Hungary (5, Hornokt Chinese Center for Disease Control
and Prevention, Begng, China (M. Jiang)

te Thiz Arucia

OIP -.
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... 25-years of new Brucella hosts and species

 Exotic FROGS

A Brucella spp. Isolate from a
Pac-Man Frog (Ceratophrys ornata)
Reveals Characteristics Departing
from Classical Brucellae

Padro F. Soler-Uoréns ' 7, Chris R. Quance”, Sara D, Lawhon*, Tod P. Stuber”,
John F. Edwards ‘, Thomas A, Ficht®, Susies Rodbe-Austirman’, David O'Calaghan **
and Anno Keriel '+

SCIENTIFIC REPg}RTS

“PEl Brucella spp. of amphibians
comprise genomically diverse
motile strains competent for

oo replication in macrophages and
T survival in mammalian hosts

Sorcha Al Dahook™, Stepban Kohler™*, Alssacdrs Occhislin™,
Maria Pllar bmdnez de Bagués’, lens Andra Hamwmer!', Tobuas Eisenterg’, Gilles Vergnaud',
A Closchaart’, Michal 5. Zypgmunt’, Adrien M. Whatmon', Falk Mulzer'’, Kevin F. Drees'/,

e

Isolation of Potentially Novel Brucella spp. from Frogs

Tobias Eisenberg,” Hans-Peter Hamann,* Ute Kaim,* Karen Schlez.* Helga Seeger.” Nicole Schauverte,” Falk Melzer,” Herbert Tomaso,*
Holger C Scholz ! Mark S. Koylass,* Adrian M. Whatmore,* and Michael Zschack®
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O€EeP « Uncommon » human cases _
2017 — two case reports, B. neotomae

Viichos-Vinda o2 X Jounay of Med ax Caw fepare (2017 1220 N
08 11 101 2201 1 4 Journal of

Medil Case Reparts

CASE REPORT s
Brucellosis caused by the wood rat W o
pathogen Brucella neotomae: two case

reports

e MO lacoosVinaxs, Bmeso Ay, B Barguero Calva’, Norman Fops’, Canles (hacan e,
Egotan (haves ', Cnemna Guaman Vet and Edgaro Moreno ™™

2019 — First case of B.

Infection
October 2019, Volume 47, Issue 5, pp 863-868 | Cite as

A headache with surprising outcome: first case of
brucellosis caused by Brucella suis biovar 1 in Germany

INFECTION

Authors Authors and affiliations

Sabine Zange 4, Kim Schneider, Enrico Georgi, Holger C. Scholz, Markus H. Antwerpen, Mathias C. Walter, Lothar Zoeller,

Heiner von Buttlar, Johannes P. Borde

—>64-year-old Costa Rican white Hispanic man (Central Valley of
Costa Rica), hypertensive, a lung infection and a stroke with an
intraparenchymal hemorrhage

—->51-year-old Costa Rican white Hispanic man from Puntarenas
(East Pacific coast of Costa Rica), 4 years after case 1. Recurrent
headache, disorientation, general muscle and joint pain, weight
loss, cough, anorexia, and intermittent nocturnal fever (3 weeks)

suis biovar 1, Germany

—>56-year-old male patient presented in June 2018 to a
family practice with a 3-day history of headache,
minimal photophobia, malaise, and febrile temperatures.

Source of infection ? Wild animals ? Imported meat ?
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OICEl 2019 - B. inopinata like 3

CORRECTED PROOF

First Case of Brucellosis Caused by an
Amphibian-type Brucella

Nicolas Rouzic,Ludovic Desmier Marie-Estelle Cariou,Eugénie Gay,
Jeffrey T Foster,Charles H D Williamson Frangois Schmitt,Mikael Le Henaff,

Alain Le Coz,Aurelien Lorléac’h... Show more

Clinical infectious Diseases, ciaal082, https://doi.org/10.1093/cid/ciaal082
Published: 28 July 2020 Article history v

01

Mid-January 2019 (day 0), a French 28-years-old patient hospitalized,
exploration of polyadenopathies associated with multiple pulmonary
condensations

animal keeper working with exotic animals (contacts with reptiles,
amphibians, rodents or birds, several imported from abroad).

day 6, a left cervical lymph node surgically removed, which triggered
fever in the patient
—> Aerobic cultures positive after 48h incubation

— isolates cannot be identified using specific typing serum ; flagellated and motile

isolate most similar to the B. inopinata -like isolates BO2 and B13-
0095

— isolated from a patient with severe pulmonary infection [Tiller et al. 2010] and from a Pac-
man frog [Soler-Llens et al., 2016],

After 6 weeks of antibiotic therapy : left cervical abscess under a
surgical scar - Brucella DNA detected by PCR amplification of the
Brucella -specific sequence IS711

Not detected using commonly available serological tests

— , — ANSES Q
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Oic France, 2017 _

First isolation of a Brucella in a domestic frog farm

* Frog breeding in France for human consumption
— Pan-pathogen examination

* A suspect strain has been isolated
(API120-NE: O. anthropi, MALDI-TOF assay: Brucella spp.)
- Internal organs
- Cutaneous lesions

CORIGINAL RESEARCH ARTICLE The full-text will be published scon. @& Motify me

¢ Brucella-micrOti Iike confirmEd Front. Vet. Sci. | doi: 10,3389/ fret=.2018.00283
PCR Phenotypic and molecular characterization of
Typing Brucella microti-like bacteria from a domestic
MLVA-16, RFLP marsh frog (Pelophylax ridibundus)
Whole genome sequencing Maryne JAY:,  Guillaume GIRAULT, Ludivine PERROT:, Benoit TAUNAY:, Thomas VUILMET:, Frédérique

ROSSIGNOL:, Pierre-Hugues PITEL:, Elodie PICARD:, . Claire PONSART:and  Virginie MICK*
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Epidemiological investigations

SR BK gm &%
[ T

Suspicion of brucellosis in farm A

Brucella spp. identification

<

Epidemiological investigations in farm A

&

Confirmation of presence in farm B
(breeders donor)

(8D

anses (J

June - Septembre
2017

September -
December 2017

April -June
2018
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How does a frog farm look like ? _

« Greenhouses, with many basins...

i ..mnmmmwﬁm n.gmn- i

m

.
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With different stages of frogs....
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Epidemiological investigations - sampling scheme —

| 10 pools
~ of 20 tadpoles
Py P

Soil

+ 10 ools

ev

Basins water
Environment Of 10 fI‘OgS
Food ~—~
|
N
Estimation of
prevalence
----- - ahses ‘:}
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Oe 3 Samples coI‘Iection | _ _

Animal:

Live animals Dead animals

Stage Nb of basins Nb of frogs Nb of Nb of
basins frogs

Adults (large) 5 57 4 16
Adults (young) 5 55 2 15
Froglets 2 27 1 10
Tadpoles 6 113 2 20
Total 18 252 9 61

Environment:

1-2 L water from 16 basins Surface swabs: 22 basins
2L entry water (Groundwater) 14 soil samples
3 food samples (adults, froglets, tadpoles)
----- — — QA 1S5S ;}
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_4Qf_€‘ 3 Lab processing Q\W/Q

Detection

Bacteriology
V <’

¥

Filtrati'an

* muscles (legs)
* internal organs
* lesions

Bacterial counts
< Contamination level

PCR Brucella 1S711
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OfP - Prevalence rate : tadpoles, froglets _

Tadpoles and froglets e

8 pools of 20 tadpoles ' A

Median value ; f

of true prevalence: 84% 1
Cl: 57,4%-97,5% ‘ 1

Baysian approach
Se=95% ; Sp=100% ;
Adults Beta distribution

I\
I N
il

r
,
e
— oS
3 s

Transboundary and
10 pools of 10 adults el o
Med | an Val ue ORIGINAL ARTICLE

Brucella microti-like prevalence in French farms producing frogs
of true prevalence : 85,1% el ol e

Maryne Jay and Luca Fredd| are contributed agually to this wor

Cl: 59’3%_97,7% First published 010cmDer;’0|9. httpsj/dolorg/!O‘HHllbed 13377 | Crations: 1

o — e — _anses;}
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_iQi‘_P, B Environment samples: water, soil, food _

WATER

- Basins (16) : 6 positive results

- Surface swabs (22) : all positive
- Biofilters (2) : all positive

- Groundwaters (2) : all negative

SOIL
- Sand or gravel samples (14) : 5 positive results

FOOD
- Samples (3) : all negative

anses Q
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()lp - Future directions _

d Identification of emerging Brucella species :
IDEMBRU project

: , @0OneHealthEJP
ne About * Consortium « Projects * Training * Outcomes « ASM News &
HEALTH ?

in Jcompany/h2020-One-Health-EJP

OneHealthEJP.eu
Home / IDEMBRU @

IDEMBRU: Identification of emerging Brucella species: new threats for human and
animals

Start: 1 January 2020

&
3
g

Duration: 2.5 Years

Domain: Emerging Threats Ukraine
‘ fance
emerging Brucella, reservoir, virulence, whole g
Key Words 2 " ..
genome sequencing, RNA detection vﬂﬂ“' : Aihagat + 5
\ oco urkey
Contact: =
: Tunisia - ¢
Morocco - it -

ENouu s

PARIS

The Project #IDEMBRI G R

£ eiosis 15 a3 highly contazious 2oonoss usually caused by ingestion of unpasteurised milk ( reooked mea n Infectod arema ' d ®
: * .
tact with thelr secretions. Brucsl) 5 O af the Inest widaspread onolic disesse ally. with SDO.GO00 new human (ase
. .
(Including & inapimaa & mirof/a viagvy) were solaled from humans wild animals and/or etwironmerita e demonatrating a
wider range of hosts ana new potential zoonatic threats. Same of these species are genetically and/or phenotyplcally atypical In comparssan t HEAL' H
e el ety

IDEMBRU
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FRIEDRICH-LOEFFLER-INSTITUT

&

Animal &
Plant Health
‘ Agency Bundesinstitut fir Risikobewertung Federal Research Institute for Animal Health
East EU-partners:
NDRVMI — BFSA - National Centre of Food Safety: Hristo Daskalov, Albena = ituto naconal e
Dimitrova, Mihail Milanov; AIQY  veterinario, 1P

South EU-partners:

INIAV - Instituto Nacional de Investigacdo Agraria e Veterinaria: Ana Cristina
Ferreira, Regina Cardoso, Sandra Cavaco, Ana Botelho, Ana Amaro, Lurdes Clemente; (’ nstituto_Nacional de Salide

" Doutor Ricardo J
INSA — Instituto Nacional de Saude Doutor Ricardo Jorge: Ana Pelerito, Isabel
Carvalho, Jodo Paulo Gomes, Sofia NUncio;

IZSAM - Istituto Zooprofilattico Sperimentale dell’Abruzzo e del Molise: G
Fabrizio de Massis, Giuliano Garofolo, Flavio Sacchini; _{i; ZSAM
West EU-partners: \‘\‘:. sl

APHA - Animal and Plant Health Agency: Adrian Whatmore and Roland Ashford;

ANSES - French Agency for Food, Environmental and Occupational Health LWAGEN,NGEN
& Safety: vitomir Djokic, Luca Freddi, Acacia Ferreira Vicente, Guillaume Girault; e S

BfR - Bundesinstitut fir Risikobewertung, Sascha Al Dahouk;
FLI - Friedrich-Loeffler-Institut: Falk Melzer;
WBVR —Wageningen Bioveterinary Research: Alexander Umanets, Hendrik Jan Roest. anses :)
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Objectives

/ I
i s N N B e " - "\\
WP1 - Recording the situation of . 7 R
. B . WP2 - Recording the situation of ' \
brucellosis in emergent wild and ) .
. . emerging brucellosis in human
\ environmental reservoirs
. WP7 -
. it Coordination,
S n e _ " i . . < management
H EA LTH WP3 = Genomic WP4 — Phenotypic WP5 - Zoonotic (data, risk) and
characterisation characterisation tential and virulen communication
IDEMBRU ‘_ i potentialand virulence |
\ WPBE — Development of a toolkit for emerging brucellosis infections |
"“ )"I
., ey

« priority topic ET 2.1 >new brucellosis threats

« to develop a toolkit to detect and characterize emerging Brucella species and
reservoirs.

* both emerging atypical Brucella strains, and classical species identified in atypical
animal hosts, human populations, as well as re-emerging classical pathogenic
Brucella linked with new consumption or movement patterns.
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Olp - Conclusions

* New species & reservoirs : more research is needed
* Atypical strains: difficulties to assess zoonotic potential / pathogenicity
=>» Limited numbers of reported human cases
=>» “Classical” identification approaches are not appropriate for B. inopinata - like
strains / frog isolates
=>» Frog farms: no clinical signs in exposed workers

* Confirmation of high prevalence of Brucella in a domestic frogs : origin of the contamination ?

=» Normal bacterial flora ?
=» Presence in the environment?

=>»future directions: Environment / New host species (IDEMBRU project)

I anses ;_)
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