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Introduction: CNRCH activities

➔ Isolates from 2017
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C. jejuni 5 399 64 12 5 475
C. coli 888 11 1 900
C. fetus 39 49 5 93
A. butzleri 78 0 0 78
C. lari 16 3 0 19
C. upsaliensis 7 1 0 8
A. cryaerophilus 7 0 0 7
Helicobacter spp 1 3 0 4
Other Campylobacter 6 2 3 11
Unknown 407 7 1 415

Total 6 848 140 22 7 010

Stool TotalBlood Others
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Introduction: invasive isolates

➔ An increasing proportion of invasive C.jejuni are received every year

since 2013
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Introduction: source attribution for C. jejuni

➔ Origin of infection:

➔ MLST based studies identify chicken as the main reservoir
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70.9%19.3% 8.6%1.2%
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Introduction: MLST limits
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Core genome tree



Introduction: source attribution for C. jejuni
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France

2009

France

2015

51%41%8%

63%24%13%

➔ Origin of infection:

➔ Whole-genome based (15 markers) study identifies a role for ruminant

70.9%19.3% 8.6%1.2%

74%16%



Facts and aims

➔ Increasing numbers of invasive C. jejuni

➔ Attribution studies based on non-invasive C. jejuni
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Is there a different origin for invasive strains ?



Material: reservoir strains

➔ 583 strains publicly available from 3 main reservoirs
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Material: clinical strains (n=316)

➔ 118 French clinical strains previously published

➔ 198 French clinical strains newly sequenced (Illumina NextSeq500)
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invasive

172

non invasive

143

2009 - 39

2011 17 -

2012 18 -

2013 33 -

2014 35 -

2015 32+1 78

2016 37 26



Material: newly sequenced clinical strains

➔ 198 strains newly sequenced strains

› Library prep (Nextera XT DNA Library Preparation Kit- Illumina)

› Sequencing (NextSeq500 - Illumina) (Helixio, Clermont Ferrand)

› De novo assembly (SPAdes)
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Material: newly sequenced clinical strains

➔ 198 strains newly sequenced strains (Helixio)

› filtration of contigs (in-house script – CNRCH)
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Material: dataset
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Core genome tree
Plain circles = French isolates

Empty circles = World isolates



Methods

➔ 15 host-segregating markers

➔ Use of BIGSdb to identify alleles present in each strain

➔ Use of Structure software to investigate population structure

› 10 repetitions for each analysis
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marker 1 marker 2 marker 3 … marker 14 marker 15

Strain 1 1 1 2 … 2 3

Strain 2 2 1 2 … 3 1



Results: self attribution
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➔ Self-attribution >90% 
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Results: source attribution of recent French isolates

(2014-2016)
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➔ Non invasive (ruminant and chicken)

➔ Invasive (mainly chicken)
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Results: source attribution of non invasive strains
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➔ Non invasive

› 50/50: chicken/ruminant

› diminution of ruminant part after 2015

› environment part always bellow 10%
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Results: source attribution of invasive strains

17 janvier 2019 Source attribution of French clinical isolates of Campylobacter jejuni18

➔ Invasive:

› mainly chicken

› drop in ruminant part after 2014

› environment increases (>10%) after 2014
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Conclusion for non invasive strains

➔ Chicken       Ruminant       in non invasive strains than thought

› need for sampling campaign in bovine reservoir
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39%58%



Conclusion for invasive strains

➔ Recent switch in invasive strains (mainly chicken)

➔ Differences between invasive and non invasive strains

› genome Wide Association Study
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