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Campylobactet-characteristics

AGramnegative; spiral to
comma/coccoid shape

ASingle or bipolar flagella-motile
AObligate microaerophilic
AThermophilic

AA small ( ~1.7 Mbp), but plastic
genome

A Broad host range-

commensal/pathogenic Z}(g

AMultiple species
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Campylobactespp. importart for animal and
public health

A C. fetus

I Abortion In cattle and shee

I Rare cause of bacteremia
and abortion in humans

A C. jejuni @andC. col)
I Abortion In sheep, cattle,
goat and rarely in humans

I Major cause of foodborne
enteritis in humans
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Lefebure and Stanhope, Genome Res. 20009.



Campylobactelas a zoonotic pathogen

A A leading cause of foodborne bacterial
gastroenteritis in humans worldwide

I 845,000annual cases in the U.@ith over 8,000
hospitalization(recent CDC estimake
A Commonly present in food producing
animals
I Poultry, ruminants, and swine
I Poultry meats the main source; followed bigw milk

A Usually seHimiting infections, but antibiotic
treatment Is indicated In certain cases



Energence of a highly pathogenic and
tetracyclineresistant C. jejuniclone in
ruminants in the U.S.



Campylobacter Abortion in Sheep

A Leading cause of ovine
abortion worldwide

A Commonly found in the
Intestine and bile as
commensal

A Abortion rates can exceed 50% &
IN SOme cases

A Major economic loss

A Multiple species and strains of
Campylobacter involved (C.
fetus mostly and C. jejuni)
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Campylobacter species shift in sheep
abortion in the U.S.

A Gradual shift toward C. jejuni
(displacement of C. fetus)

A Occurred during1980s and
1990s

A C. jejuni became the
predominant species

A Different C. jejuni strains were
Involved (genetically diverse)

Kirkbride,1993; Delong et al., 1996;
Sahin et. al. 2008.
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ldentification of a Highly Virulent C.
jejuni Clone

A Collection of all Campylobacter isolates from
sheep abortions since 2003 from VDLs in IA, ID,
SD, ND, OR, NV, CA.

A High genetic similarity (clonal) of the clinical
Isolates from different farms and lambing seasons
(PFGE and MLST genotyping)

A Not expected as C. jejuni strains from abortion had
been genetically diverse

A The abortion clone named clone SA (Sheep
Abortion)
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PFGE of. jejuniisolates from sheep abortions in the U.S
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MLST confirmed the clonality as all isolates were of the same sequence ty®e,

SahinO, Plummer PJ, Jordan D¥aeger M, Zhang @t al. Emergence oft@tracyclineresistant
Campylobacter jejuralone associated with outbreaks of ovine abortion in the United Stdt€din.
Microbiol.2008.



Predominance of clone SA Iin recent sheep
abortions in the U.S.

19902000 20032015

M Clone SA

W Other
mST-8

m ST-50
mST-21

m ST-441

21 total isolates 145 total isolates

All clone SA isolates belong3ad8 type



Presence ofC. jejuniclone SA in healthy sheep
(slaughterhouse survey)
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C. Jejunifrom sheep abortion in the U.K.
are genetically diverse

B ST-227
m ST-206
ST-270
mST-19
mST-61
ST-42
ST-50
ST-137
m ST-1517
mST-21
ST-45
ST-52
m ST-262
ST-432
m ST-2165
m ST-3153
m ST-4841
ST-4842

AFrom 20022008 (n=42 isolates) ST4243
ANo ST8 inthe U.K. collection
AConfirmed by PFGE




C. JejuniClone SA is also present in other
ruminant abortions

US Bovine/Caprine Abortions

BND mST-8 mST-982 mMST-50 mST-353 mST-452 mST-806 ®ST-5128

1

1

11 of 27 (40%) abortion isolates from IA, CA, and N



Clone SA Is associated with human disease in the U.S.

Case No. of State Year Isolation source Exposure
isolates

Outbreak-1 ik VT 2003 Unknown Raw milk
Outbreak-2 4 SC 2007 Stool Raw milk
Outbreak-3 16 PA 2008 Unknown Raw milk
Outbreak-4 4 RI 2008 Unknown Chicken
Outbreak-5 32 Wi 2009 Stool Raw milk
Outbreak-6 2 MA 2010 Stool/Blood Raw milk
Outbreak-7 7 M 2010 Stool Raw milk
Outbreak-8 1 MT 2010 Unknown Well water
Outbreak-9 2 VT 2010 Stool Raw milk
Spor adi c 56 Multiple 2004-10 Stool Unknown

ACDC PulseNet Campylobacter database was used (since 2003)
A123 (9.03%) human C. jejuni isolates were of clone SA through 2010
ARaw milk consumption was the main exposure source

Sahin, Fitzgerald, Stroika, Zhao, Sippy, Kwan, Plummer, Jan, Yaeger, ZhangOywA STATE UNIVERSITY
J Clin Microbiol. 50 (2012). College of Veterinary Medicine



Hypothesis

Clone SA is highly pathogenic for sheep an
may have unique virulence characteristics



Clone SA is abortifacient in pregnant guinea pigs

Survival Rate
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Genomic approaches to understandimpthogenesis of
clone SA
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Wu et al. PNAS: 113 (38), 2016
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Infections due to clonal expansion of highly virulent bacterial
strains are clear and present threats to human and animal health.
Association of genetic changes with disease is now a routine, but
identification of causative mutations that enable disease remains
difficult. Campylobacter jejuni is an important zoonotic pathogen
transmitted to humans mainly via the foodborne route. C. jejuni
typically colonizes the gut, but a hypervirulent and rapidly expand-
ing done of C. jejuni recently emerged, which is able to translocate
across the intestinal tract, causing systemic infection and abortion in
pregnant animals. The genetic basis responsible for this hyperviru-
lence is unknown. Here, we developed a strategy, termed “directed

Proc. Natl. Acad. Sci. USA, September 20, 2(

States alone, Campylobacter accounts for more than 800,000 cases
of foodborne illnesses each year (10). As a zoonotic pathogen,
C. jejuni is widely distributed in the gut microbiota of wild and
domesticated animal species, such as cattle, sheep, and poultry
(11, 12). Transmission of C. jejuni to humans is mainly via con-
taminated meat, milk, and water. Although C. jejuni is primarily a
gut colonizer, some hypervirulent strains may be able to trans-
locate across intestinal epithelium, producing bacteremia and sys-
temic infections (13). In addition to causing foodborne illnesses,
C. jejuni is also a primary etiological agent for ruminant abortion
(14). Recently, we reported the emergence of an antibiotic-
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Resistance taetracyclines (TCsamongC.
jejuni clone SA isolates



C. Jejuni clone SA isolates from sheep abortioare
universally resistantto TCs

Antimicrobial MIGCy, Resistance | No. (%) resistance
breakpoint

Ceftiofur >64 pre] /74 (100)

Enrofloxacin <0.13 X N 0

Florfenicol 2 X O H 0

Oxytetracycling 64 X M C 74 (100)

Penicillin 16 X M C 40 (54)

Tilmicosin 2 X O H 0

Tulatromycin 0.5 X O H 0

Tylosin 8 X O H 2 (2.7)

Sahin, Plummer, Yaeger, Zhang et al. J. Clin. Microbiol. 2008).



. Jejuniclone SA isolates from heathy sheep are resistantto T

Antibiotic MIC ¢& #nl) Resistance| No. (%) of
RETEE 50% breakpt. rizzllztta;r;t
Azithromycin 0.030.12 0.12 Xy 0 (0)
Ciprofloxacin 0.06c16 0.12 X 1 2(4.1)
Clindamycin 0.0&c1 0.25 Xy 0 (0)
Erythromycin 0.25¢2 1 X O H 0 (0)
Florfenicol 0.5¢4 1 X M C 0 (0)
Gentamycin 0.25¢2 1 Xy 0 (0)
Nalidixic acid <4¢c>64 8 X O H 3(6.2)
Telithromycin 0.25¢2 1 X M C 0 (0)
Tetracycline 0.25¢>64 >64 X M C 40 (83.3)

Sahinet al J Clin Microbiol. 50 (2012).N= 48 total isolatesclone SA=6 isolates



TC resistance among the U&dU.K C. jejunisheep
portion isolates

a

UKIsolates(41)

USIsolates(54)

EarlyUS
|solates(21)

LateUS
|solates(33)

% Resistance

% Resistance

% Resistance

%Resistance

Azithromycin 2.44 1.85 4.76 0
Ciprofloxacin 0 1.85 0 3.03
Clindamycin 9.76 0 0 0
Erythromycin 0 1.85 4.76 0
Florfenicol 0 0 0 0
Gentamycin 0 1.85 0 3.03
Nalidixic acid 17.1 3.7 4.76 3.03
Telithromycin 0 1.85 4.76 0
Tetracycline 4.88 68.5 19.05 100

Wu, Sippy, Sahiret al J Clin Microbiol. 52(2014).




Tetracycline resistance i€. jejuniclone SA isolates
IS mediated bytet(O) gene.

750bp —

500bp —> tet(O)

tet(O)specific PCR






