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NGS BASED FLAA TYPING OF
CAMPYLOBACTER STRAINS

CAMPREVENT

REDUCTION OF CAMPYLOBACTER IN BROILER FLOCKS:
IDENTIFICATION OF RISK FACTORS
AND EVALUATION OF THE EFFECT OF INCREASED BIOSECURITY
AND PROTECTIVE ROLE OF THE MICROBIOTA IN CAMPYLOBACTER FREE FLOCKS

EURL Campylobacter workshop 2022




CONTEXT

* Dbroiler industry as a source of human campylobacteriosis cases
 vertical transmission not the problem
* reduction strategies

* Dbiosafety management
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*  how does Campylobacter enter the poultry house ?

 identify possible contamination sources /Q
+ 1dentify possible transmission routes /& 7
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- what are possible biosecurity management solutions ? {‘P:
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Hertogs et al., Pathogens 2021, 10(1), 66 (https://doi.org/10.3390/pathogens10010066)



SAMPLING & METHODS

one week in between

Before thinning Thinning After thinning
Screening 19 broiler flocks (from 10 farms) on Campylobacter spp.
house 1: truck surface m identical sampling as
50 caecal droppings before thinning

house 2: truck wheels ‘
overshoes
forklift ,‘@l_
catching crew %&
(boots and gloves)

=,
S sciensano containers ""//l/il
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direct plating and enrichment
(S
Campylobacter specific PCR
LS
PFGE (sma)

+
FlaA RFLP (Ddel)
+
(PFGE (kpnly)
S
BioNumerics software

> combined strain type (e.g. 1.1)
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RESULTS

free of Campylobacter spp.

% iensano - colonized / contaminated with C. jejuni m
W colonized / contaminated with C. jejuni but no link was found




before thinning

RESULTS

- free of Campylobacter spp.

% T - colonized / contaminated with C. jejuni
W////ﬂ colonized / contaminated with C. jejuni but no link was found
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RESULTS
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free of Campylobacter spp.
- colonized / contaminated with C. jejuni

W% colonized / contaminated with C. jejuni but no link was found

DNA extraction
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FlaA-NGS

be



FLAGELLIN A (FLAA) SEQUENCING

- FlaA gene amplicon sequencing
« 1764 bp
« SVR region
« Campylobacter sub-species determination ?

450 — 600: shorter high variability +

flanked by conservative regions: 267 bp SVR. 700 — 1450: high variability
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FLAGELLIN A (FLAA) SEQUENCING

{ NCBI/ENA:
. i, > 505 isolates: cgMLST analysis (1.343 loci)
" @ > 18t criterion: > 95 % loci present in the genome
e > 2"d criterion: < 95 % of called loci are identical
3 > 468 isolates: 219 C. jejuni + 249 C. coli

In silico PCR (Meinersmann et al, 1997):
oo @ e - 288 n0 SVR amplification

228 multiple hits through genome
- 60 with > 6 mismatches in F and R primers

cgb%

207 reference genomes: FIaAaéjene not detected be



FLAGELLIN A (FLAA) SEQUENCING

> 38 C. jejuni isolates from Belgian slaughterhouses
o2
o\ > WGS
®
@ > CgMLST
e
o8
&D
FlaA gene + SVR in 36/38 genomes
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FLAGELLIN A (FLAA) SEQUENCING — DISCRIMINATIVE POWER
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T54_contigs_(fasta)

T142_contigs_(fasta)

T26_contigs_(fasta)
T138_contigs_(fasta)

CcgMLST - UPGMA

02

T231_contigs_(fasta)
T237_contigs_(fasta)
T227_contigs_(fasta)
T223_contigs_(fasta)

T215_contigs_(fasta)

T212_contigs_(fasta)

T235_contigs_(fasta)

—|: T204_contigs_(fasta)
T128_contigs_(fasta)

T125_contigs_(fasta) 6 ]

T87_contigs_(fasta)
T85_contigs_(fasta)
T74_contigs_(fasta)
T67_contigs_(fasta)
T66_contigs_(fasta)
T65_contigs_(fasta)
T64_contigs_(fasta)
T63_contigs_(fasta)
T51_contigs_(fasta)
TS7_contigs_(fasta)
T3B_contigs_(fasta)
T62_contigs_(fasta)
T44_contigs_(fasta)
T39_contigs_(fasta)
T56_contigs_(fasta)
T37_contigs_(fasta)
T203_contigs_(fasta)
T202_contigs_(fasta)
T4_contigs_(fasta)
T26_contigs_(fasta)
T1_contigs_(fasta)
T18_contigs_(fasta)
T17_contigs_(fasta)

5.

flaA SVR - UPGMA

T231 flaA SVR
T237 flaA SVR
T227 flaA SVR
T223 flaA SVR
T215 flaA SVR
- T29 flaA SVR
T212 flah SVR
r T235 flaA SVR
t T5T flaA SVR

T44 flaA SVR
T51 flaA SVR
— T142 flaA SVR
T64 flaA SVR
— T138 flaA SVR
T1 flaA SVR
T17 flaA SVR

2.

3. 7

4.

T18 flaA SVR
T26 flaA SVR
T202 flaA SVR
T203 flaA SVR
— T204 flaA SVR
_| T125 flaA SVR

{ T4 flaA SVR
T28 flaA SVR

T56 flaA SVR
T62 flaA SVR
T37 flaA SVR
T39 flaA SVR
T3 flaA SVR
T65 flaA SVR
T66 flaA SVR
T74 flaA SVR
T85flaA SVR
T8T flaA SVR

T128 flaA SVR

2a.
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FLAGELLIN A (FLAA) SEQUENCING — METAGENOMIC APPROACH

198 DNAsam’pD/
N

PCR: Campylobacter spp. > 24 +

|

FlaA SVR amplification

- Meinersmann et al., 2005 > 21 +
- Zhangetal., 2018 > 12 +

- Wieczorekt er al., 2019 > 7 +

v

PCR: FlaA SVR-NGS adaptors + library prep
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MiSeq > 36 sequence variants



FLAGELLIN A (FLAA) SEQUENCING - METAGENOMICS

M230 0002 M99 Var6(1)-D-6w
M230 0003 88 Var8(1)-B-6w
M230 0007 M229 Var5(2)-*-6w
| M230 0004 M230 Vard(4)-*-6w
M88 0002 M141 Var7(1)-G-4w
199 0001 M229 Var10(2)-*-6w
. M141 0001 M75 Var3(3)-B-5w
| M192 0001 —‘_[ M96 Var1(6)-D-Bw
M75 0003 M192 Var2(1)-H-6w
‘L M75 0001 M192 Vard(1)-H-6w
M75 0002 | M131 Var12(1)-"-6w
L M192 Var13(1)-H-6w
| M131 0001 188 Var14(1)-B-6w
M132 Var15(1)-F-3w
M230 0006 M230 Var11(3)-*-6w
M230 0005 M231 Var11(1)-"-6w
1M192 0003 ’M192 Var11{1)-H-6w
M230 0001 M229 Var11(7)-*-6w
1132 0001

|
' i 188 0001 | —_—
0,20

0,20
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FLAGELLIN A (FLAA) SEQUENCING - CONCLUSIONS

*  SVR sequencing has a high discriminatory power

 culture independent subtyping possible
» less sensitive then conventional microbiology

- FlaA gene seems not to be present in all Campylobacter isolates
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