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Supplementary figure 1: Prediction of recombinant sites within the C. hyointestinalis seven-
gene MLST scheme 



 

 
Supplementary Figure 2: Recombination-stripped MLST gene tree for all reported C. 
hyointestinalis sequence types in PubMLST. New allelic profiles were assigned as in 
Supplementary Table S3. Circular points indicate nodes with posterior probabilities >0.95. 



 

 
Supplementary Figure 3: Prediction of recombinant sites within the C. hyointestinalis whole 
genome gene alignment. The presented phylogeny shows the predicted relationship 
between isolates based on non-recombinant regions. Blue bars highlight genomic loci that 
are predicted to have undergone recombination within single genomes, whereas red bars 
denote recombinant regions that are predicted to be shared between multiple genomes. 



 

 
Supplementary Figure 4: Rarefaction analysis of the core genome (blue) and pangenome 
(red) of C. hyointestinalis genomes. Dotted lines indicate the rate of core/pangenome decay 
when constrained to genome clusters defined by the hierarchical clusters method depicted 
in main figure 5. 



 

 
Supplementary Figure 5: Average +/- standard deviation of the number of CRISPR sites (left) 
and number of spacer regions (right) per Campylobacter species, as identified from 1,884 
available genomes from across the Campylobacteraceae family.



 

 
Supplementary Figure 6: UPGMA gene trees of cytolethal distending toxin (CDT) subunits identified within genomes of C. hyointestinalis 
generated as part of this study (red), and compared to all available CDT data available in the NCBI protein repository (black). Groups are 
defined based on phylogenetic relatedness, as shown, for each subunit. 



 

Species 
Pooled 
swabs 

# tested 
(# swabs) 

# samples from which 
Campylobacter was 

isolated (%) 

# identified with C. 
jejuni/ C. coli (%) 

# identified with C. 
hyointestinalis (%) 

Cattle Y 77 (308) 73 (94%) 57 (74%) 28 (36%) 

Sheep Y 68 (272) 35 (51%) 29 (42%) 6 (9%) 

Deer N 80 9 (11%) 2 (3%) 8 (18%) 

TOTAL - 225 117 (52%) 88 (39%) 48 (21%) 

 
Supplementary Table S1: Diagnostic results for C. jejuni/C. coli and C. hyointestinalis from 
cattle, sheep and deer faeces. 

 



Isolate 
Accession 
Number 

Contigs 
Average Fold-

Coverage 
Genome 

Size (Mbp) 
GC Content 

(%) 
N50 

Coding 
regions 

rRNA 
copies 

tRNA 
copies 

S1499c NIQE00000000 52 73 1.93 35.0 178581 2049 2 42 

S1501d NIQF00000000 39 71 1.73 35.4 217497 1809 2 42 

S1509d NIQG00000000 37 83 1.78 35.0 197085 1857 2 42 

S1547c NIQH00000000 79 94 1.81 35.9 145507 1891 2 42 

S1559c NIQI00000000 29 133 1.78 36.2 556818 1864 2 43 

S1563d NIQJ00000000 51 85 1.76 34.8 78373 1865 2 42 

S1564d NIQK00000000 76 71 1.78 34.4 83731 1868 2 40 

S1592a NIQL00000000 42 83 1.81 36.1 175279 1901 2 42 

S1597b NIQM00000000 57 98 1.77 34.7 308874 1859 2 42 

S1599c NIQN00000000 73 57 1.78 36.3 439663 1841 2 42 

S1603d NIQO00000000 41 89 1.72 34.5 255033 1799 2 42 

S1614a NIQP00000000 50 112 1.81 36.1 195895 1906 2 42 

VP26b NIQQ00000000 27 58 1.70 37.0 242619 1713 2 42 

VP28 NIQR00000000 44 98 1.70 36.9 194759 1718 2 42 

VP28b NIQS00000000 37 55 1.70 36.6 309452 1719 2 42 

VP30b NIQT00000000 63 48 1.70 37.0 118626 1720 2 42 

 
Supplementary Table S2: Genome assembly statistics 



 
 aspA atpA glnA gltA glyA pgm tkt ST 

S1603d 1 1 NEW_1 4 10 NEW_1 10 N1 

S1564d 1 1 NEW_2 4 8 4 12 N2 

S1547c 1 2 3 3 3 3 11 N3 

S1592a 1 2 3 3 3 3 11 N3 

S1614a 1 2 3 3 3 3 11 N3 

S1599c 1 NEW_3 2 4 1 18 NEW_1 N4 

S1597b 18 NEW_2 1 4 10 NEW_2 6 N5 

S1559c 19 1 5 4 1 18 6 N6 

S1499c NEW_1 NEW_1 NEW_3 21 9 NEW_1 26 N7 

VP26b NEW_2 NEW_4 NEW_4 19 1 1 1 N8 

VP28 NEW_2 NEW_4 NEW_4 19 1 1 1 N8 

VP28b NEW_2 NEW_4 NEW_4 19 1 1 1 N8 

VP30b NEW_2 NEW_4 NEW_4 19 1 1 1 N8 

S1501d 5 1 NEW_1 4 8 NEW_1 6 N9 

S1509d 6 1 NEW_1 4 8 4 12 N10 

S1563d 6 1 NEW_1 4 8 4 12 N10 

 
Supplementary Table S3: MLST-scheme allele definitions and ST-profile definitions for sequenced isolates from this study. Pre-existing allele 
definitions were taken from the PubMLST website. The described isolate is available within PubMLST. 



 

Strain ID 
Host Lineage 

(Fig. 7) 
Subsp. 

Cas1 Cas2 Cas3 Cas4 Cas5 Cas6 Cas7 Cas8 Cas9 CRISPRs Spacers 

VP26b Deer A Hyo. 1 1 1 - 1 1 - - - 2 30, 36 

VP28 Deer A Hyo. 1 1 1 - 1 1 - - - 3 36, 25, 7 

VP28b Deer A Hyo. 1 1 1 - 1 1 - - - 3 36, 25, 7 

VP30 Deer A Hyo. 1 1 1 - 1 1 - - - 3 36, 25, 7 

S1559c Cow B Hyo. 2 2 1 - 1 1 - - 2 2 46, 56 

S1599c Cow B Hyo. 1 1 1 - 1 1 - - - 3 28, 18, 2 

S1509d Cow D Hyo. 1 1 1 - 1 1 - - - 2 27, 37 

S1563d Cow D Hyo. 1 1 1 - 1 1 - - - 1 45 

S1564d Cow D Hyo. 1 1 1 - 1 1 - - - 3 49, 7, 13 

S1501d Cow C Hyo. 1 1 1 - 1 1 - - - 2 32, 46 

S1597b Sheep C Hyo. 1 1 1 - 1 1 - - - 4 33, 62, 19, 3 

S1603d Cow C Hyo. 1 1 1 - 1 1 - - - 1 51 

GCF_000705275 Pig E Hyo. 1 1 1 - 1 1 - - - 4 3, 90, 28, 61 

GCF_001643955 Human E Hyo. 2 2 1 1 1 1 1 - 1 2 6, 113 

GCF_900116585 
Pig E Hyo. 

1 1 1 - 1 1 - - - 7 
3, 2, 19, 6, 16, 

17, 24 

S1499c Cow F Hyo. 1 1 1 - 1 - - - 1 1 4 

S1547c Sheep E Hyo. 3 2 1 - 1 1 - - 3 1 18 

S1592a Cow E Hyo. 3 2 1 - 1 1 - - 3 1 23 

S1614a Cow E Hyo. 3 2 1 - 1 1 - - 3 1 23 

GCF_001643975 Pig E Law. - - - - - - - - - 0 - 

 
Supplementary Table S4: Summary of the number of CRISPR/Cas components, spacers and spacer lengths identified within each genome of C. 
hyointestinalis. 



 

  CDT Subunit A CDT Subunit B CDT Subunit C 
Strain ID Subsp. i ii iii i ii iii i ii iii 
VP26b Hyo.  1 1  1  1  1 
VP28 Hyo.  1 1  1  1  1 

VP28b Hyo.  1 1  1  1  1 
VP30b Hyo.  1 1  1  1  1 
S1559c Hyo. 1 (t) 1   1  1  1 
S1599c Hyo.  2  1 1   1 1 
S1509d Hyo. 1 (t) 1 1  1  1  1 
S1563d Hyo. 1 (t) 1 1  1  1  1 
S1564d Hyo. 1 (t) 1 1  1  1  1 
S1501d Hyo.  1 1  1 1 (t) 1  1 
S1597b Hyo.  1 1  1 1 (t) 1  1 
S1603d Hyo.  1 1  1 1 (t) 1  1 
S1499c Hyo.  1 1  1  1  1 
S1547c Hyo.  1   1    1 
S1592a Hyo.  1   1    1 
S1614a Hyo.  1   1    1 

GCF_000705275 Hyo.  1   1    1 
GCF_001643955 Hyo.  1   1    1 
GCF_900116585 Hyo.  1   1    1 
GCF_001643975 Law.  1 1 1  1 1 1  

Supplementary Table S5: Summary of Cytolethal distending toxin (CDT) subunit types identified within C. hyointestinalis genomes sequenced 
as part of this project. (t) indicates that the gene has been truncated. Subunit types are defined as displayed in Supplementary figure 6. 
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Supplementary Data 1: Table of references from the systematic review of Campylobacter hyointestinalis publications 

Ref 
Pub 
Year 

Countr
y 

Isolation Method 
Inc. 

Temp. 
Typing Method Source 

# 
Tested 

# 
Hyo 

Disease Comments 

THIS STUDY 2017 
New 

Zealand 
Bolton broth; mCCDA 42 Linton PCR; WGS Deer faeces 80 14 - - 

1 2015 
South 
Korea 

Solid selective culture medium 42 
MALDI-TOF (Bruker); 16S PCR 

sequencing 
Human stool 1 1 Diarrhoea 

Elderly patient, 
Immunocompromised 

2 2015 Italy 
CAT agar 

Preston broth; Karmali agar 
37 

Multiplex PCR; Linton PCR 
sequencing 

Dog faeces 171 3 - 
Isolated infection 

(same shelter) 

Cat faeces 102 0 - - 

3 2015 Thailand mCCDA 37 
16S PCR sequencing; HipO gene 

detection 
Human stool 2500 1 Diarrhoea - 

4 2014 Canada - - qPCR Cattle offal or meat 309 24 - 
Weak correlation between 
C.hyointestinalis presence 
and total bacterial load. 

5 2014 Canada Bolton broth; Karmali agar 42 Multiplex PCR Cattle faeces 935 171 - Dairy cows 

6 2014 

Peru 
Cary-Blair transport medium; 

Blood-free Campylobacter 
selective medium 

42 
Duplex PCR; 16S PCR 

sequencing 
Human stool 150 5 - - 

Tanzania 
Cary-Blair transport medium; 

Solid selective culture medium 
42 

Duplex PCR; 16S PCR 
sequencing 

Human stool 138 17 - 
Pigs are commonly raised in 

houses at this location 

Banglad
esh 

Cary-Blair transport medium; 
Campy-BAP 

42 
Duplex PCR; 16S PCR 

sequencing 
Human stool 144 6 - - 

7 2013 Japan 

mCCDA 
Preston Broth; mCCDA 

42 
API Campy; 16S PCR 

sequencing 
Boar faeces 121 21 - Nalidixic acid resistant 

mCCDA 
Preston Broth; mCCDA 

42 
API Campy; 16S PCR 

sequencing 
Deer faeces 128 0 - - 

8 2013 Italy 

Bolton Broth; mCCDA; Preston 
selective medium; Skirrow 

selective medium 
37 

Multiplax PCR; Duplex PCR; 16S 
PCR sequencing 

Raw Buffalo milk 14 0 - Milk in-line filter was tested. 

Bolton Broth; mCCDA; Preston 
selective medium; Skirrow 

selective medium 
37 

Multiplax PCR; Duplex PCR; 16S 
PCR sequencing 

Raw cow milk 182 8 - Milk in-line filter was tested. 

9 2013 
The 

Netherla
NS NS MLST Dog faeces 315 25 - 

C. hyointesinalis 
classification also includes C. 



nds fetus 

NS NS MLST Cat faeces 109 0 - 
C. hyointesinalis 

classification also includes C. 
fetus 

10 2012 Ireland mCCDA 42 
EntericBio system; Species-

specific Uniplex PCR; 16S PCR 
sequencing 

Human stool 436 4 Diarrhoea - 

11 2011 
South 
Korea 

- - 16S PCR sequencing 
Human gastro-intestinal 

tract 
20 12 

Unspecified 
Gastric disease 

All Giemsa-positive 
histological samples from 

endoscopy. 

12 2011 Spain Preston broth; Campylosel plates 42 
Multiplex PCR; 16S PCR 

sequencing 

Cattle faeces 206 86 - - 

Sheep faeces 120 2 - - 

Pig faeces 17 2 - - 

13 2011 
Canada 

 
- - 

Species-specific Uniplex PCR; 
16S PCR sequencing 

Human stool 442 8 Diarrhoea 

C. hyointestinalis was not 
detected by culture, by 

detected in low prevalence 
by PCR. 

Human stool 58 0 - - 

14 2011 Ireland - - 
EntericBio system; Species-

specific Uniplex PCR; 16S PCR 
sequencing 

Human stool 7194 5 Diarrhoea - 

15 2010 
South 
Korea 

- - 16S PCR sequencing 
Human gastro-intestinal 

tract 
51 1 

Gastric 
adenocarcinom

as 
- 

16 2009 Nigeria mCCDA 42 
Phenotypic characterisation 

and Biotyping 
Cattle faeces 126 4 - - 

17 2007 Finland 
mCCDA 

Bolton broth; mCCDA 
41.5 Serotyping; PFGE 

Cattle faeces 952 103 - 

C. hyointestinalis only 
detected after enrichment 

Monthly prevalence ranged 
from 5 % - 23 % 

Cattle offal or meat 948 2 - 
C. hyointestinalis only 

detected after enrichment 

18 2006 Austria -  Multiplex PCR 

Chicken faeces 31 0 - - 

Human faeces 10 0 - - 

Pig faeces 2 1 - - 

19 2006 Canada mCCDA; cCCDA; eCCDA 42 
Phenotypic characterisation; 

Uniplex PCR 
Cattle faeces 7738 4 - 

Cattle were systematically 
treated with antibiotics for 



production. 
Ciprofloxacin and 

erythromycin resistant C. 
hyointestinalis variants were 

isolated. 

20 2005 Canada 
brain heart infusion broth; 

mCCDA; cCCDA; eCCDA 
42 23S PCR sequencing Cattle faeces 3283 1518 - 

Cattle were experimentally 
treated with antibiotics. 

Tetracycline, erythromycin 
and ampicillin resistant C. 

hyointesinalis variants were 
isolated 

21 2004 Canada - - 16S PCR sequencing Cattle faeces 299 23 - 
60 animals, maintained in 

experimental feed lot, 
sampled on 5 occasions 

22 2003 Canada - - Uniplex PCR Cattle faeces 382 30 - - 

23 2004 UK 
Campylobacter enrichment 

broth; Campylobacter blood-free 
agar (CA supplement) 

42 Uniplex PCR 

Cattle faeces 1014 7 

- - 

Bird faeces 180 1 

Sheep faeces 24 0 

Other wildlife faeces 271 0 

Environmental sample 1152 0 

24 2002 Finland CAT broth; CAT agar 37 
Phenotypic characterisation; 

SDS-PAGE; DNA-DNA 
hybridisation; 23S RFPCR, PFGE 

Reindeer faeces 399 24 - 
All isolates Nalidixic acid 

resistant 

25 2002 Austria mCCDa 37; 42 
Phenotypic characterisation; 

API Campy; 16S PCR 
sequencing; PFGE 

Human stool 1 1 
Chronic 

Diarrhoea 

Elderly patient. 
Infected from a pig. 

All isolates Nalidixic acid 
resistant 

Pig faeces 16 2 - 
All isolates Nalidixic acid 

resistant 

26 1985 USA NS 37 
Phenotypic characterisation; 

Serotyping 
Pig illeum 30 10 

Proliferative 
enteritis 

- 

27 1986 USA Brucella agar + sheep blood 35 
Phenotypic characterisation; 

DNA-DNA hybridisation 
Human stool 1 1 Diarrhoea - 

28 1986 USA 
Mueller-Hinton agar, 5 % 
defibirinated sheep blood 

37 
Phenotypic tests; 

Microagglutination Test 
Pig illeum 14 5 

Chronic 
diarrhoea 

- 

29 1987 USA NS NS 
Phenotypic tests; Fatty-acid 

content chromatography; DNA-
Human stool 4 4 

Chronic 
diarrhoea 

All isolates Nalidixic acid 
resistant 



DNA hybridisation 

30 1987 Australia CSB; CA; aerobic incubation NS Phenotypic tests Deer faeces 24 23 
Chronic 

diarrhoea 
All isolates Nalidixic acid 

resistant 

31 1988 France 
Rogol broth enrichment medium; 

Columbia blood agar + horse 
defibrinated blood + Skirrow 

42 Phenotypic tests Human stool 1 1 Diarrhoea 
Immunocompromised 

patient 

32 1988 UK - - 
Phenotypic tests; Seroloical 

analysis 

Cattle faeces 497 165 - 
Study classified isolates, did 
not measure prevalence of 

infection 

Sheep faeces 51 0 - 
Study classified isolates, did 
not measure prevalence of 

infection 

33 1989 Turkey Skirrow selective agar 37 Phenotypic tests Cattle faeces 14 12 Diarrhoea - 

34 1992 USA - - 
SDS-PAGE, RFPCR, DNA-DNA 

hybridisation 
Non-human primate 

faeces 
18 7 - 

Study classified isolates, did 
not measure prevalence of 

infection 

35 1993 Japan 
Preston enrichment broth; 

Skirrow agar 
37 Phenotypic tests Cattle faeces 94 22 - 

C. hyointestinalis was only 
isolated in enriched broth, 
due to low bacterial loads. 

Calves showed higher levels 
of C. jejuni infection. Adult 

cows had equivalent C. 
jejuni, C. fetus and C. 

hyointestinalis prevalence. 

36 1997 
The 

Netherla
nds 

CCD broth, CCDA 42 
Phenotypic tests, SDS PAGE, 

RAPD 
Shellfish (marine water) 59 1 - - 

37 1998 UK 
CAT broth; CAT agar, mCCDA, 

Karmali agar 
37 Phenotypic tests, API Campy Cattle faeces 158 49 - - 

38 1998 UK mCCDA 37 
Phenotypic tests; 16S PCR 

sequencing 
Human stool 200 1 Gastroenteritis - 

39 1999 
Switzerl

and 
Campylosel agar 37 DNA-DNA hybridisation Cattle faeces 1521 203 - Animals were all calves. 

40 1999 UK mCCDA 41-42 Uniplex PCR, PCR-ELISA Human stool 3738 3 Gastroenteritis - 

41 2000 Japan 

mBlaser 42 
Phenotypic tests, SDS PAGE, 

RAPD 
Elephant faeces 1 1 - 

All animals were zoo 
animals 

CEM, mBlaser; mBlaser 
 

37, 42 
Phenotypic tests, SDS PAGE, 

RAPD 
Non-Human primate 

faeces 
15 10 - 

All animals were zoo 
animals 



42 2009 Finland Bolton broth; mCCDA 41.5 Phenotypic tests, PFGE Cattle faeces 340 52 - - 

43 2002 Italy 
Preston broth + horse blood + 
preston supplement, mCCDA 

42 Phenotypic tests 

Cattle faeces and meat 890 16  

Numbers are approximate, 
isolation was carried out on 
pooled samples, and typing 
was not completed for all 

samples 

Pig faeces and meat 1040 16  

Numbers are approximate, 
isolation was carried out on 
pooled samples, and typing 
was not completed for all 

samples 

44 2006 Belgium Butzler agar + sheep blood 42 Phenotypic tests Human stool 73,136 2 Gastroenteritis - 

45 2002 
Denmar

k 
Preston broth; mCCDA 41.5 

Phenotypic tests, Serotyping, 
PFGE 

Cattle faeces 332 >1 - 
Exact numbers not specified 

for C. hyointestinalis 

46 2014 UK 
Campylobacter enrichment broth 

+ CVTC; CSA agar 
37 

16S PCR sequencing, multiplex 
PCR, uniplex PCR, duplex PCR 

Cattle faeces 3300 380 - - 

47 2012 
Pan-

Europe 
NS NS NS Mixed animal samples 1624 15 - 

Study focuses on 
antimicrobial resistance in 
isolates, not on typing and 

host-association. 

48 2012 Nigeria Skirrow broth; Skirrow agar 37 Phenotypic tests 
Cattle cervico-vaginal 

mucus 
36 3 - - 

49 2011 Australia - - 16S PCR Sequencing 
Human gastrointestinal 

tract 
132 4 

Inflammatory 
Bowel Disease; 

Crohn’s 
Disease; 
Healthy 

- 

50 2006 
Finland 

and 
Norway 

Preston broth, Preston agar 37 Phenotypic tests, ApiCampy Reindeer faeces 2243 1 - - 

51 2012 USA Filtration, ABA agar 37 
MALDI-TOF, Multiplex PCR, 16S 

PCR sequencing, MLST 
Pig faeces 30 1 - - 

52 2008 USA - - 16S metagenomics 
Non-human primate 

faeces 
1 1 - 

Species classification is 
broad 

53 2014 
The 

Netherla
nds 

Sheep blood agar, CCD agar, 
Preston agar, Skirrow agar, 

membrane filtration 
37 

Uniplex PCR, 16S PCR 
sequencing, AFLP 

Tortoise faeces 154 9 - - 

54 2011 Hungary mCCDA NS 16S PCR Sequencing Pig faeces 480 3 - - 



55 1999 UK Ambig. Ambig. Phenotypic tests, PFGE Cattle faeces 26 4 - - 

56 2010 Rwanda 
Campylobacter thioglycollate 

enrichment medium, 
Campylobacter-selective medium 

2-4, 42 RAPID PCR Sequencing Human stool 18 1 - - 

57 2012 Tanzania Ambig. NS 16S PCR Sequencing Human stool 205 1 NS - 

58 2005 Portugal - - 16S PCR Sequencing Human stool 807 1 - 
Study classified existing 

clinical isolates 

59 2003 Belgium Preston broth, mCCDA 42 16S PCR Sequencing Cattle faeces 2 1 - - 

60 2015 Thailand - - 
16S PCR Sequencing, PFGE, 

DNA-DNA hybridisation 
Human stool 2500 1 Diarrhoea - 

61 2015 Nigeria mCCDA 42 Phenotypic tests 
Human stool 94 5 - - 

Pig faeces 278 5 - - 

62 2013 Nigeria mCCDA 42 Phenotypic tests Environmental water 74 1 - - 

63 2012 
New 

Zealand 
mCCDA 42 

multiplex PCR, 16S PCR 
Sequencing 

Goat faeces 249 10 - - 

64 2007 
Norther
n Ireland 

mCCDA 37, 42 RAPD, PFGE Cattle faeces 220 15 - - 

65 2007 
Switzerl

and 
NS NS AFLP, PFGE Cattle faeces 65 1 - 

Isolates characterised from 
a culture collection 

established over 6 years 

66 2006 
The 

Netherla
nds 

Preston Broth, mCCDA 41.5 AFLP Mouse faeces 83 1 - 
Rodents caught close to pigs 

on organic farm. 

67 2006 

Banglad
esh 

Brucella agar + sheep blood 42 Penner serotyping Human stool 7128 0 Diarrhoea - 

South 
Africa 

antibiotic-free tryptose blood 
agar + horse blood 

37 Penner serotyping Human stool 5635 13 Diarrhoea - 

68 2004 
German
y, Italy, 

UK 
mCCDA 42 Phenotypic tests, Multiplex PCR Cattle faeces 

Approx.. 
600 

11 - - 

69 2004 
Finland, 
Norway 

Preston Broth, Preston agar 37 Not specified Reindeer faeces 2243 1 - - 

70 2002 Australia Preston Broth, mCCDA 42 Phenotypic tests, Uniplex PCR Ruminant meat or offal 210 13 - 
Intestinal tripe for 

consumption tested. 

71 1998 UK Preston Broth, mCCDA 
37 (4h), 

42 
Phenotypic tests 

Sheep meat or offal 1250 10 - - 

Sheep faeces 252 8 - - 



72 1988 Australia 
FBP Broth, Preston Broth, 

Preston Agar 
42 Phenotypic tests 

Cattle faeces 120 66 - - 

Cattle offal or meat 112 75 - - 

73 2008 
South 
Africa 

Antibiotic-free blood agar 37 Phenotypic tests Human stool 3877 51 Diarrhoea 

Summary of the original 
Cape Town protocol findings 

(Le Roux, E. and Lastovica, 
A. J. 1998) 

74 
 

1983 USA 
Mueller-Hinton agar, 5 % 
defibirinated sheep blood 

37 Phenotypic tests Pig faeces 

27 18 
Proliferative 

ileitis 
 

1 21 

Non-
proliferative 
ileitis enteric 

disease 

 

75 1992 Canada CCDA 42 Phenotypic tests, PFGE Human stool 5 5 Diarrhoea 
Source of infection was 
likely raw milk (cattle) 
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Supplementary Data 2: Table of core genes predicted across non thermophilic Campylobacter using 

wgmlst program genome profiler. functional descriptions were generated using eggnog_mapper.



Supplementary Data 3: Fasta format allele sequences for new MLST alleles. 

>Chy_aspA_NEW_1 

ATGCTTGGCGAAGACATTGACCGCGTAAGAGAAGCTAGAAACCTAGTACGCGAGATAAAC 

CTAGGTGGAACAGCTATCGGTACAGGTATCAACTCTCACCCAGACTATCCAAAAGTAGTT 

GAGACAAAACTTCAAGAAGTAACAAAACGTCCATTTATCACTGCTGGTAACCTTATAGAA 

GCTACTCAAGACACAGGCGCTTATGTTCAAATTTCAGGTGTTTTAAAAAGAGTTAGTACA 

AAACTAAGTAAAATTTGTAACGACTTAAGACTTCTAAGTAGTGGTCCAAGATGCGGACTA 

AATGAGATAAACTTACCAAAAATGCAACCAGGCTCAAGCATTATGCCGGGTAAAGTAAAT 

CCTGTTATCCCTGAAGTAGTAAATCAAGTTTGTTTTGCAGTTATCGGTAATGACGTAACT 

GTAACTTTAGCTAGTGAAGGCGGACAACTTCAACTAAACGTATTTGAACCAGTTATT 

>Chy_aspA_NEW_2 

ATGCTTGGCGAAGACATCGACCGCGTAAGAGAAGCTAGAAACTTAGTACGCGAGATAAAC 

CTAGGTGGAACAGCTATCGGTACAGGTATCAACTCTCACCCAGACTATCCAAAAGTAGTT 

GAGACAAAACTTCAAGAAGTAACAAAACGTCCATTTATCACTGCTGGTAACCTTATAGAA 

GCTACTCAAGATACAGGCGCTTATGTTCAAATTTCAGGTGTTTTAAAAAGAGTTAGTACA 

AAACTAAGTAAAATTTGTAACGACTTAAGACTTCTAAGTAGTGGTCCAAGATGCGGACTA 

AATGAGATAAACTTACCAAAAATGCAACCAGGCTCAAGCATTATGCCAGGTAAAGTAAAT 

CCTGTTATCCCTGAAGTAGTAAATCAAGTTTGTTTTGCAGTTATCGGTAATGACGTAACT 

GTAACTTTAGCTAGTGAAGGCGGACAACTTCAACTAAACGTATTTGAACCAGTTATC 

>Chy_atpA__NEW_1 

GCGAGCGCAAGCGACTCTGCGGCGCTTCAATATCTAGCTCCATACGCTGGTGTTACTATG 

GGTGAGTATTTCCGCGATAACTCACGCCATGCACTTATCATCTATGATGATTTGAGTAAG 

CATGCTGTCGCATATCGCGAAATGTCATTGATCTTAAGAAGACCGCCAGGTCGTGAAGCC 

TATCCAGGTGATGTTTTCTATCTACATTCAAGACTACTTGAAAGAGCTAGCAAACTAAGC 

GATAAATTAGGAGCAGGAAGTCTTACGGCTCTACCTATTATCGAGACTCAAGCAGGCGAT 

GTTTCAGCTTATATTCCTACGAATGTTATTTCTATCACAGATGGTCAGATTTTCTTGGAG 

AGCGACTTGTTTAACTCAGGTATCCGTCCTGCTATTAACGTTGGTCTATCTGTTAGTCGT 

GTTGGCGGATCAGCTCAGATCAAAGCTATCAAGAAAGTTTCTGGAACACTTCGTCTTGAT 

CTTGCTCAA 

>Chy_atpA_NEW_2 

GCGAGCGCAAGCGACTCTGCGGCACTTCAATATCTAGCTCCATACGCTGGTGTTACTATG 

GGTGAGTATTTCCGCGATAACTCACGCCATGCACTTATCATCTATGATGATTTGAGTAAG 

CATGCTGTCGCATATCGCGAAATGTCATTGATCTTAAGAAGACCGCCAGGTCGTGAAGCC 

TATCCAGGTGATGTTTTCTATCTACATTCAAGACTACTTGAAAGAGCTAGCAAACTAAGC 

GATAAATTAGGAGCAGGAAGTCTTACGGCTCTACCTATTATCGAGACTCAAGCAGGCGAT 

GTTTCAGCTTATATTCCTACGAATGTTATTTCTATCACAGATGGTCAGATTTTCTTGGAG 

AGCGACTTGTTTAACTCAGGTATCCGTCCTGCTATTAACGTTGGTCTATCTGTTAGTCGT 

GTTGGCGGATCAGCTCAGATCAAAGCTATCAAGAAAGTTTCTGGAACACTTCGTCTTGAT 

CTTGCTCAA 

>Chy_atpA_NEW_3 

GCGAGCGCAAGCGACTCTGCAGCGCTTCAATATCTAGCTCCATACGCTGGTGTTACTATG 

GGTGAGTATTTCCGCGATAACTCACGCCATGCACTTATCATCTATGATGATTTGAGTAAG 

CATGCTGTCGCATATCGCGAAATGTCATTGATCTTAAGAAGACCGCCAGGTCGTGAAGCC 

TATCCAGGTGATGTTTTCTATCTACATTCAAGACTACTTGAAAGAGCTAGCAAACTAAGC 

GATAAATTAGGAGCAGGAAGTCTTACGGCTCTACCTATTATCGAGACTCAAGCAGGCGAT 

GTTTCAGCTTATATTCCTACGAATGTTATTTCTATCACAGATGGTCAGATTTTCTTGGAG 

AGCGACTTGTTTAACTCAGGTATCCGTCCTGCTATTAACGTTGGTCTATCTGTTAGTCGT 

GTTGGCGGATCAGCTCAGATCAAAGCTATCAAGAAAGTTTCTGGAACACTTCGTCTTGAT 

CTTGCTCAA 

>Chy_atpA_NEW_4 

GCGAGCGCAAGCGACTCTGCGGCGCTTCAATATCTAGCTCCATACGCTGGTGTTACTATG 

GGTGAGTATTTCCGCGATAACTCACGCCATGCACTTATCATCTATGATGATTTGAGTAAG 

CATGCTGTCGCATATCGCGAAATGTCATTGATCTTAAGAAGACCGCCAGGTCGTGAAGCT 

TATCCAGGTGATGTTTTCTATCTACATTCAAGACTACTTGAAAGAGCTAGCAAACTAAGC 

GATAAATTAGGAGCAGGAAGTCTTACGGCTCTACCTATTATCGAGACTCAAGCAGGCGAT 

GTTTCAGCTTATATTCCTACGAATGTTATTTCTATCACAGATGGTCAGATTTTCTTGGAG 

AGCGACTTGTTTAACTCAGGTATCCGTCCTGCTATTAACGTTGGTCTATCTGTTAGTCGT 



GTTGGTGGATCAGCTCAGATCAAAGCTATCAAGAAAGTTTCTGGAACACTTCGTCTTGAT 

CTTGCTCAA 

>Chy_glnA_NEW_1 

GATCCATTTACTGCCGATACCACTATCATAGTAATATGCGATGTTTATGATATATATAAA 

GGTGAGTTATACGAAAAATGCCCTAGAAGTATAGCTAAAAGAGCGTCACAATATCTAAGA 

GATAGCGGTATAGGCGACGTTGCTTACTTTGGCCCTGAAAATGAATTCTTCGTATTTGAT 

AATGTTCGTATCATCGACAAACAAAACTGCGCAATGTACGAAGTAGATACCGAAGAAGGC 

GAATGGAATGACGCTAAAGAGTACAGTGATGGTTATAATACCGGTCACCGACCACGTGCA 

AAAGGTGGATATTTTCCTGTTCAACCAATAGATAGTATGGTTGATCTAAGAGCTGAAATG 

GTAAATGTACTTGAGCAAGTCGGACTTGAGACTTTCGTAGTTCATCATGAAGTCGCTCAA 

GGACAAGGTGAGATAGGCGTCAAATTCGGTACTCTTGTAGAAGCTGCAGATAATGTT 

>Chy_glnA_NEW_2 

GATCCATTTACTGCCGATACCACTATCATAGTAATATGTGATGTTTATGATATCTATAAA 

GGTGAGTTATACGAAAAATGCCCTAGAAGTATAGCTAAAAGAGCGATGCAATATCTAAGA 

GATAGCGGTATAGGCGACGTTGCTTACTTTGGCCCTGAAAATGAATTCTTCGTATTTGAT 

AATGTTCGTATCATCGACAAACAAAACTGCGCAATGTACGAAGTAGATACCGAAGAAGGC 

GAATGGAATGACGCTAAAGAGTACAGTGATGGTTATAATACCGGTCACCGACCACGTGCA 

AAAGGTGGATATTTTCCTGTTCAACCAATAGATAGTATGGTTGATCTAAGAGCTGAAATG 

GTAAATGTACTTGAGCAAGTCGGACTTGAGACTTTCGTAGTTCATCATGAAGTCGCTCAA 

GGACAAGGTGAGATAGGCGTCAAATTCGGTACTCTTGTAGAAGCTGCAGATAATGTT 

>Chy_glnA_NEW_3 

GATCCATTTACTGCCGATACCACTATCATAGTAATATGCGATGTTTATGATATATATAAA 

GGTGAGTTATACGAAAAATGCCCTAGAAGTATAGCTAAAAGAGCGTCACAATATCTAAGA 

GATAGCGGTATAGGCGACGTTGCTTACTTTGGCCCTGAAAATGAATTCTTCGTATTTGAT 

AATGTTCGTATCATCGACAAACAAAACTGCGCAATGTACGAAGTAGATACCGAAGAAGGC 

GAATGGAATGACGCTAAAGAGTACAGTGATGGTTATAATACCGGTCACCGCCCACGTGCA 

AAAGGTGGATATTTTCCTGTTCAACCAATAGATAGTATGGTTGATCTAAGAGCTGAAATG 

GTAAATGTACTTGAGCAAGTCGGACTTGAGACTTTCGTAGTTCATCATGAAGTCGCTCAA 

GGACAAGGTGAGATAGGCGTCAAATTCGGTACTCTTGTAGAAGCTGCAGATAATGTT 

>Chy_glnA_NEW_4 

GATCCATTTACTGCCGATACCACTATCATAGTAATATGCGATGTTTATGATATATATAAA 

GGTGAGTTATACGAAAAATGCCCTAGAAGTATAGCTAAAAGAGCGTCACAATATCTAAGA 

GATAGCGGTATAGGCGACGTTGCTTACTTTGGCCCTGAAAATGAATTCTTCGTATTTGAT 

AATGTTCGTATCATCGACAAACAAAACTGCGCAATGTACGAAGTAGATACCGAAGAAGGC 

GAATGGAATGACGCTAAAGAGTACAGTGATGGTTATAATACCGGTCACCGCCCACGTGCA 

AAAGGTGGATATTTTCCTGTTCAACCAGTAGATAGTATGGTTGATCTAAGAGCTGAAATG 

GTAAATGTACTTGAGCAAGTCGGACTTGAGACTTTCGTAGTTCATCATGAAGTCGCTCAA 

GGACAAGGTGAGATAGGCGTCAAATTCGGTACTCTTGTAGAAGCTGCAGATAATGTT 

>Chy_pgm_NEW_1 

GGCGGAAATATAAATTTAAATTGCGGTGCTTTACATCCTGAGAATTTGGCTAAAGAAGTT 

AAACATTTAAGAGCAGATATCGGTTTTGCTTTTGATGGAGATGCCGATAGACTAGTAGTC 

GTCGATGAAAACGGCAGAGTCGTTGATGGCGACGCTCTACTTGGTATTTTAGCGACTTAT 

CTTGATGAAAATAAGATGCTTGATAAAAAAGAGATAGTAGCTACTGTGATGAGCAATGCT 

GCGCTTGATGACTATCTAGCAAAACATAAGATCAAACTACTTCGCTCAAACGTGGGTGAT 

AAATTCGTTCTTGAGATGATGAAAGAAAACGGTATAAATTTCGGTGGTGAACAGAGCGGT 

CATATTATATTTAGTGATTTTTCAAAGACCGGCGACGGACTTGTTTCAGCGCTTCAAGTT 

AGTGCTTGTTTGCTTGCAAAAAGCAAAAAAGCAAGTGAGATATTTGACGTTATAAAACCA 

TATCCACAAAAGCTTTTAAAT 

>Chy_pgm_NEW_2 

GGCGGAAATATAAATTTAAATTGCGGTGCTTTACATCCTGAGAATTTGGCTAAAGAAGTT 

AAACATTTAAGAGCAGATATCGGTTTTGCTTTTGATGGAGATGCTGATAGACTCGTAGTC 

GTCGATGAAAATGGCAGAGTCGTTGATGGCGACGCTCTACTTGGTATTTTAGCGACTTAT 

CTTGATGAAAATAAGATGCTTGATAAAAAAGAGATAGTAGCTACTGTGATGAGCAATGCT 

GCGCTTGATGACTATCTAGCAAAACATAAGATCAAACTACTTCGCTCAAACGTGGGTGAT 

AAATTCGTTCTTGAGATGATGAAAGAAAACGGTATAAATTTCGGTGGTGAACAGAGCGGT 

CATATTATATTTAGTGATTTTTCAAAGACCGGCGACGGACTTGTTTCAGCGCTTCAAGTT 

AGTGCTTGTTTGCTTGCAAAAAGCAAAAAAGCAAGTGAGATATTTGACGTTATAAAACCA 

TATCCACAAAAGCTTTTAAAT 



>Chy_tkt_NEW_1 

TTATATCTTAGCGGCTATAATGTTAGCTTAGAGGATTTAAAAAACTTTAGAAAACTTGGCT 

CAAAAACCCCTGGTCACCCAGAGATCGAAACTAGCGGCGTAGAGATAGCTACTGGACCTTT 

AGGGCAAGGCGTTGCAAATGCAGTTGGTTTTGCTATGGCTGCAAAAAGTGCGGCAAATTTA 

CTAGGTAGTGAGATCATAAATCATAAAGTTTATTGTCTTTGCGGCGATGGCGATTTAGAAG 

AAGGTATCAGCTACGAGGCTTGTGCTCTTGCTGGAAAACACTGCTTAAATAACTTGGTCAT 

CATATATGATAGCAACAATATCACTATAGAAGGCGATACCTCCATAGCTTGGTGTGAAGAT 

GTAAAAGTACGTTTTGAGGCTGCAGGTTTTGAAGTGGCAAAGATAGACGGACACAACTTTT 

ATGAGATCGAATTTGCTCTAAGCGAGGCTGCG 

 

 


