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Program

◦ Baggrund

◦ Campylobacter concisus

◦ Inflammatorisk tarmsygdom (IBD)

◦ Dyrkning af C. concisus fra kliniske prøver

◦ WGS af C. concisus 

◦ Konklusion og perspektiver



Kaakoush et al. Clin Microbiol Rev 2015



Campylobacter concisus

◦ Første beskrivelse i 1980erne hos patienter med 
periodontitis1

◦ Del af den normale mundhuleflora2

◦ Følsomme for cefoperazone (i mCCDA)

◦ Dyrkning ved filter-metode3

◦ H2 bedrer væksten

1. Tanner et al. Int J Syst Bacteriol 1981
2. Zhang et al. J Clin Microbiol 2010
3. Engberg et al. J Clin Microbiol 2000



Campylobacter concisus tidslinie
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Inflammatorisk tarmsygdom (IBD)

Baumgart et al. Lancet 2007

Colitis Ulcerosa (UC) Morbus Crohn (CD)



Hold et al. W J Gastroenterology 2014



Mikroorganismer i IBD

◦ Mycobacterium avium subsp. paratuberculosis

◦ E. coli

◦ Campylobacter

◦ Salmonella

◦ Clostridium difficile 

◦ Cytomegalovirus

◦ Epstein-Barr virus



Genetisk diversitet – typning 
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- - - - - - - - - - -
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Reference strain BAA-1457/13826 sequenced



Patogene potentiale

Kaakoush et al. Inflamm Bowel Dis 2014 



Formål

◦ At optimere dyrkning fra tarmbiopsier og evaluere forekomsten 
af levedygtige C. concisus hos tarm-syge og –raske

◦ At undersøge om individer kan være koloniseret med forskellige 
C. concisus isolater

◦ At undersøge om specifikke C. concisus virulente subtyper er 
associeret til tarmsygdom



Prøveindsamling

IBD n=57 
HC n=28
GE n=2

Afføringsprøve

Koloskopi – biopsier 
spytprøve



Dyrkning fra biopsier

0 2 4 86 10
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Resultater - biopsier
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Bacterial Isolate Sequence Database (BIGSdb)

• 104 isolater (42 patienter)
• spyt n=14
• biopsier n=71
• fæces n=19

• 9 reference genomer



MLST – C. concisus husholdningsgener

◦ aspatase (aspA)

◦ ATP synthase subunit alpha (atpA)

◦ glutamine synthetase (glnA) 

◦ citrate synthase (gltA)

◦ serine hydroxyl methyl transferase (glyA)

◦ dihydroxy-acid dehydratase (ilvD)

◦ phosphor glucomutase (pgm)

◦ 71 ST typer



MLST – kliniske grupper

IBD

HC

p=1.0



MLST – prøvetagningsted

Biopsies

Saliva

p<0.0001



Virulens-associerede gener

◦ zot – producerer Zot (zonula occludens toxin) –
ødelægger tights junctions imellem epithel
cellerne i tarmen (AToCC)

◦ Exotoxin 9: Proxy for et plasmid der bl.a. koder for 
et restriction/modification enzym (AICC)



Konklusioner

◦ Campylobacter concisus kan dyrkes i tarmprøver fra IBD 
patienter og raske kontroller

◦ Udtalt species diversitet 

◦ MLST kan ikke skelne isolater fra forskellige kliniske grupper men 
muligt prøvelokalisationer

◦ Der er ingen forskel i forekomsten af virulens faktorerne zot eller 
Exotoxin 9 hos IBD patienter sammenlignet med raske





C. concisus genomet

5
6

2
9

|A
A

U
H

-1
1

U
C

s
ig

-a

5
6
1
4
|A

A
U

H
-4

0
U

C
f

5
6
9
1
|A

A
U

H
-5

9
U

C
p
p
-a

5
6
3
6
|A

A
U

H
-1

2
C

D
tra

-a

5
6
9
9
|A

A
U

H
-4

8
U

C
il-a

5
6
3
3
|A

A
U

H
-4

U
C

ti

5
6
3
2
|A

A
U

H
-4

U
C

ti-a

5
6
9
5
|A

A
U

H
-4

8
U

C
d
p
-a

5
6
3
4
|A

A
U

H
-7

U
C

il

5
7
0
0
|A

A
U

H
-1

0
H

C
d
e
s6

5
6
8
7
|A

A
U

H
-1

0
H

C
d
e
s

5681|A
A
U

H
-10H

C
des2

5686|A
A
U

H
-10H

C
des3

5682|AAU
H
-10H

C
des7

5680|AAUH-10HCdes4

5685|AAUH-10HCdes5

5696|AAUH-10HCtra

5693|AAUH-10HCco

5698|AAUH-12HCf

5652|AAUH-15UCpp

5646|AAUH-16UCdp

5639|AAUH-39CDf

5645|AAUH-3UCce2

5640|AAUH-3UCce 5707|AAUH-20HCrec-a 5716|AAUH-1Dco-a

5644|AAUH-35UCpp
5641|AAUH-35UCil4-a

5647|AAUH-35UCil2-a

5637|AAUH-35UCf

5642|AAUH-35UCil-a

5635|AAUH-35UCdp

5648|AAUH-35UCil3
-a

5359|UNSW1

5683|AAUH-1Dtra

5678|A
AUH-1

Dasc

5609|A
AUH-2

0UCf

5662|A
AUH-9

UCpp

5643|A
AU

H-3
9C

Dti-
a

53
58

|U
N
SW

3

56
27

|A
A
U
H
-9

U
C
dp

56
25

|A
A
U
H
-8

U
C
pp

56
57

|A
A
U

H
-8

U
C

pp
-a

53
60

|U
N

S
W

C
D

5
6
6
6
|A

A
U

H
-2

5
D

f

5
7
1
2
|A

A
U

H
-4

9
U

C
p
p
-a

5
3
5
7
|A

T
C

C
_
5
1
5
6
1

5
7
0
4
|A

A
U

H
-1

9
H

C
f

5
7
0
2
|A

A
U

H
-1

9
H

C
f2

5
6
4
9
|A

A
U

H
-1

2
C

D
re

c
-a

5
6

3
1

|A
A

U
H

-8
U

C
o

5
6

2
3

|A
A

U
H

-3
7

U
C

f

5
6
2
4
|A

A
U

H
-2

5
D

f3
5
7
1
4
|A

A
U

H
-3

H
C

c
o
2

5
6
9
4
|A

A
U

H
-1

5
H

C
ti

5
6
2
1
|A

A
U

H
-1

5
U

C
d
p

5
6
1
7
|A

A
U

H
-1

5
U

C
d
p
-a

5
7
0
9
|A

A
U

H
-2

0
H

C
sig

-a5
6

7
1

|A
A

U
H

-6
H

C
o
-a

5
6
6
7
|A

A
U

H
-2

0
U

C
o

5
7
1
1
|A

A
U

H
-3

H
C

o
5
6
8
4
|A

A
U

H
-5

1
U

C
f

5
6
7
7
|A

A
U

H
-5

5
U

C
tra

-a
5
3
6
2
|A

T
C

C
_
5
1
5
6
2

5
6
1
6
|A

A
U

H
-5

C
D

o

5
6
5
1
|A

A
U

H
-1

1
U

C
o

5650|A
A
U
H
-11U

C
des-a

5679|A
A
U

H
-48U

C
o-a

5674|AAU
H
-8H

C
o-a

5653|AAU
H-37U

Co-a

5689|AAUH-2012179281

5675|AAUH-14HCco

5692|AAUH-11HCo-a

5688|AAUH-11HCf

5676|AAUH-2010376221

5660|AAUH-12CDdes4

5613|AAUH-12CDdes3

5664|AAUH-12CDtra2-a

5612|AAUH-12CDti2-a

5669|AAUH-12CDti4-a

5665|AAUH-12CDti5-a

5670|AAUH-12CDo

5661|AAUH-12CDdes2

5659|AAUH-12CDce

5655|A
AUH-1

2CDsig

5673|AAUH-9HCasc

5672|AAUH-8HCo

5658|AAUH-16UCf2

5610|A
AUH-1

6UCf2

5656|A
AU

H-1
6U

Co-a

56
54

|A
A
U

H
-1

6U
C
f

53
98

|A
T
C

C
_3

32
37

5715|AAUH-49UCf

5713|AAUH-49UCil-a

5363|U
NSW

2

5361|U
NSW

CS

5703|A
AU

H-2
H

Ctra
-a

56
97

|A
AU

H
-4

7U
C
il

56
90

|A
A
U
H
-4

7U
C
il-

a

56
26

|A
A
U

H
-3

9C
D
re

c-
a

56
38

|A
A
U

H
-4

3U
C

f

5
6
1
9
|A

A
U

H
-4

3
U

C
ce

-a

5
7
1
0
|A

A
U

H
-2

0
H

C
a
sc

5
7
0
5
|A

A
U

H
-5

8
U

C
o

5
5
9
8
|A

A
U

H
-2

2
U

C
p
p
-a

5
6
1
8
|A

A
U

H
-1

0
U

C
f2

5
5
9
9
|A

A
U

H
-1

0
U

C
il-

a

5
7
0
6
|A

A
U

H
-4

4
U

C
s
ig

6

5
3
6
9
|1

3
8
2
6

5
7

0
1

|A
A

U
H

-9
H

C
c
o

5
6

3
0

|A
A

U
H

-1
6

U
C

d
p

3
5
6

2
0

|A
A

U
H

-1
6

U
C

d
p

5

0.0050

Pan-genom:  4833 gener
Core-genom: 864 gener



WGS analyse 



Tak for opmærksomheden



MLST – individuals 

◦ 27 individuals had > 1 isolate sequenced

(18 IBD, 7 HC, 2 GE)

◦ 17/27 had isolates from different ST

◦ 7 had isolates in different clusters

I

II



Preliminary genomic analysis

Genomic variety:

◦ Preliminary analysis of whole genome MLST indicates that the extensive heterogeneity of C. 
concisus (in our isolates) could be explained by: 

◦ Under-sampling

◦ Extensive hypermutation and microevolution

◦ Horizontal gene transfer uncommon (unlike C. jejuni)

◦ Pan-genome:  4833 genes

◦ Core-genome: 864 genes



Preliminary genomic analysis



WGS data

◦ Average number of contigs per genome: 92 (3-356)

◦ Average genome size: 1.94 Mb (1.78-2.22)

◦ Average N50: 97693 (13858-934037)

◦ Average GC content: 98.94 % (37.26-39.88)



Other emerging Campylobacter species

◦ Campylobacter ureolyticus (8 isolates from 6 IBD patients and 2 HC)

◦ Campylobacter curvus (3 isolates from 1 IBD patient)

◦ Campylobacter showae (2 isolates from 1 IBD patient and 1 HC)

◦ The majority also positive for C. concisus

◦ No thermophilic Campylobacter species


