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4 real-time PCR assays targeting the intergenic regions

CC1, SD-CC1, CC2, CC3, CC4, CC5, CC6, CC7, CC8, CC9, CC11-
ST451, CC14-ST14-206-399, CC14-ST91-360, CC18, CC19-ST398-
802-1308, CC20, CC21, CC26, CC29, CC31, CC54, CC59, CC77, 
CC101, CC121, SD-CC121, CC155, CC199, CC204, CC224

CC37, SD-CC37, CC87, CC193

Gene

Probe

Primer

6 real-time PCR for molecular serotyping (Vitullo et al. 2013)

prs, plca, Lmo0737, Lmo1118, ORF2819, ORF2110 

30 most abundant CC in 
food production in 

Europe

30 real-time PCR assays targeting the gene-coding sequences 







Whole validation panel diversity (n=597)

Identified (n=480) and Not identified (n=117)

Specificity > 99% 

Sensitivity = 100% - except for CC9 = 93%, CC193 = 91%, CC204 = 85% 

Validation panel: sequenced strains (n=597)



Identified (n=480) and Not identified (n=117)

Whole validation panel diversity (n=597)

Validation panel: sequenced strains (n=597)
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routine
RMM

Period of sampling 2017
2006

2007
2006

2016

2017

2006

2007
2006 2006 2006

2019

2020

2018

2020

2018

2020
2021 2021 2019 2019

PCR assay result D E F G H I J K L M N O P Q R

Area of sampling W C W C W C

CC1, SD_CC1 positive 10 1 3 5 1 2 2 5 29

CC1, SD_CC1 negative 20 1 1 1 1 24

CC3 2 2

CC4 9 1 2 12

CC5 1 1 2 1 1 6

CC6 25 3 1 3 1 33

CC7 1 2 1 1 19 24

CC8 25 3 1 3 1 3 46 29 8 1 120

CC9 8 2 7 7 27 1 2 1 1 3 59

CC11-ST451 5 1 1 7

CC14-ST14-206-399 2 2 4

CC18 23 1 1 25

CC19-ST398-802-1308 1 7 1 9

CC20 9 4 1 6 20

CC21 1 2 3

CC26 4 4 2 1 1 12

CC29 2 1 3

CC31 1 11 3 1 1 17

CC37, SD_CC37 positive 6 2 1 9

CC37, SD_CC37 negative 1 1 2

CC54 1 2 2 2 1 8

CC59 3 3 1 7

CC77 5 1 1 7

CC87 1 1

CC101 3 1 2 6

CC121, SD_CC121 positive 4 1 1 1 1 8

CC121, SD_CC121 negative 4 2 14 13 1 3 37

CC155 14 14

CC199 12 1 13

CC204 2 2 1 5

CC224 4 1 5

IIa 21 1 1 1 2 2 1 2 31

IIb 11 2 2 15

IVb 21 1 1 23

IVa 2 3 1 6

Total 237 9 42 21 44 9 27 2 6 1 14 6 6 3 1 6 3 38 55 38 33 5 606

Total

Fishery products Mi lk productsMeat products

A B C

Frozen 

vegetables

2020

2021

2020

2021

2021

2022

21
25

1
6

19
10

4 2



ANSES 

routine
RMM

Period of sampling 2017
2006

2007
2006

2016

2017

2006

2007
2006 2006 2006

2019

2020

2018

2020

2018

2020
2021 2021 2019 2019

PCR assay result D E F G H I J K L M N O P Q R

Area of sampling W C W C W C

CC1, SD_CC1 positive 10 1 3 5 1 2 2 5 29

CC1, SD_CC1 negative 20 1 1 1 1 24

CC3 2 2

CC4 9 1 2 12

CC5 1 1 2 1 1 6

CC6 25 3 1 3 1 33

CC7 1 2 1 1 19 24

CC8 25 3 1 3 1 3 46 29 8 1 120

CC9 8 2 7 7 27 1 2 1 1 3 59

CC11-ST451 5 1 1 7

CC14-ST14-206-399 2 2 4

CC18 23 1 1 25

CC19-ST398-802-1308 1 7 1 9

CC20 9 4 1 6 20

CC21 1 2 3

CC26 4 4 2 1 1 12

CC29 2 1 3

CC31 1 11 3 1 1 17

CC37, SD_CC37 positive 6 2 1 9

CC37, SD_CC37 negative 1 1 2

CC54 1 2 2 2 1 8

CC59 3 3 1 7

CC77 5 1 1 7

CC87 1 1

CC101 3 1 2 6

CC121, SD_CC121 positive 4 1 1 1 1 8

CC121, SD_CC121 negative 4 2 14 13 1 3 37

CC155 14 14

CC199 12 1 13

CC204 2 2 1 5

CC224 4 1 5

IIa 21 1 1 1 2 2 1 2 31

IIb 11 2 2 15

IVb 21 1 1 23

IVa 2 3 1 6

Total 237 9 42 21 44 9 27 2 6 1 14 6 6 3 1 6 3 38 55 38 33 5 606

Total

Fishery products Mi lk productsMeat products

A B C

Frozen 

vegetables

2020

2021

2020

2021

2021

2022

21
25

1
6

19
10

4 2



ANSES 

routine
RMM

Period of sampling 2017
2006

2007
2006

2016

2017

2006

2007
2006 2006 2006

2019

2020

2018

2020

2018

2020
2021 2021 2019 2019

PCR assay result D E F G H I J K L M N O P Q R

Area of sampling W C W C W C

CC1, SD_CC1 positive 10 1 3 5 1 2 2 5 29

CC1, SD_CC1 negative 20 1 1 1 1 24

CC3 2 2

CC4 9 1 2 12

CC5 1 1 2 1 1 6

CC6 25 3 1 3 1 33

CC7 1 2 1 1 19 24

CC8 25 3 1 3 1 3 46 29 8 1 120

CC9 8 2 7 7 27 1 2 1 1 3 59

CC11-ST451 5 1 1 7

CC14-ST14-206-399 2 2 4

CC18 23 1 1 25

CC19-ST398-802-1308 1 7 1 9

CC20 9 4 1 6 20

CC21 1 2 3

CC26 4 4 2 1 1 12

CC29 2 1 3

CC31 1 11 3 1 1 17

CC37, SD_CC37 positive 6 2 1 9

CC37, SD_CC37 negative 1 1 2

CC54 1 2 2 2 1 8

CC59 3 3 1 7

CC77 5 1 1 7

CC87 1 1

CC101 3 1 2 6

CC121, SD_CC121 positive 4 1 1 1 1 8

CC121, SD_CC121 negative 4 2 14 13 1 3 37

CC155 14 14

CC199 12 1 13

CC204 2 2 1 5

CC224 4 1 5

IIa 21 1 1 1 2 2 1 2 31

IIb 11 2 2 15

IVb 21 1 1 23

IVa 2 3 1 6

Total 237 9 42 21 44 9 27 2 6 1 14 6 6 3 1 6 3 38 55 38 33 5 606

Total

Fishery products Mi lk productsMeat products

A B C

Frozen 

vegetables

2020

2021

2020

2021

2021

2022

21
25

1
6

19
10

4 2



ANSES 

routine
RMM

Period of sampling 2017
2006

2007
2006

2016

2017

2006

2007
2006 2006 2006

2019

2020

2018

2020

2018

2020
2021 2021 2019 2019

PCR assay result D E F G H I J K L M N O P Q R

Area of sampling W C W C W C

CC1, SD_CC1 positive 10 1 3 5 1 2 2 5 29

CC1, SD_CC1 negative 20 1 1 1 1 24

CC3 2 2

CC4 9 1 2 12

CC5 1 1 2 1 1 6

CC6 25 3 1 3 1 33

CC7 1 2 1 1 19 24

CC8 25 3 1 3 1 3 46 29 8 1 120

CC9 8 2 7 7 27 1 2 1 1 3 59

CC11-ST451 5 1 1 7

CC14-ST14-206-399 2 2 4

CC18 23 1 1 25

CC19-ST398-802-1308 1 7 1 9

CC20 9 4 1 6 20

CC21 1 2 3

CC26 4 4 2 1 1 12

CC29 2 1 3

CC31 1 11 3 1 1 17

CC37, SD_CC37 positive 6 2 1 9

CC37, SD_CC37 negative 1 1 2

CC54 1 2 2 2 1 8

CC59 3 3 1 7

CC77 5 1 1 7

CC87 1 1

CC101 3 1 2 6

CC121, SD_CC121 positive 4 1 1 1 1 8

CC121, SD_CC121 negative 4 2 14 13 1 3 37

CC155 14 14

CC199 12 1 13

CC204 2 2 1 5

CC224 4 1 5

IIa 21 1 1 1 2 2 1 2 31

IIb 11 2 2 15

IVb 21 1 1 23

IVa 2 3 1 6

Total 237 9 42 21 44 9 27 2 6 1 14 6 6 3 1 6 3 38 55 38 33 5 606

Total

Fishery products Mi lk productsMeat products

A B C

Frozen 

vegetables

2020

2021

2020

2021

2021

2022

21
25

1
6

19
10

4 2







https://www.ihelix.eu/


•

•

•

•

•• •





µ

µ









CC26 CC37 CC77 IVbCC21
CC11-

ST451
CC5 CC8CC7CC1 CC6 CC4 CC3









Anses Lab for Food Safety,
Maisons-Alfort location:

1- SEL unit 
- Corinne Danan
- Sophie Roussel
- Karine Capitaine

- Florence Va
- Delphine Fert
- Adrien Asséré

- Sabrina Cadel-Six

2- IdentyPath plateform
- Patrick Fach

- Sabine Delannoy
- Mai-Lan Tran

Anses NGS plateform
Bio-informatic team

- Arnaud Felten

Anses Lab for Food Safety,
Boulogne-sur-Mer location

B3PA unit
- Graziella Bourdin
- Thomas Brauge
- Guylaine Leleu

ADRIA Quimper
- Guillaume Gillot
- Nassim Mouhali

Institute for pig and 
pork industry

- Carole Feurer

NRLs Lm Working group:
BE, CY, CH, DE, IT, 

NLrivm, NLwfsr, PT, SE, 
SI, SK

Veterinary faculty of 
Ljubljana

- Bojan Papić
- Darja Kušar
- Maja Kavalič

- Jana Avberšek

Departmental veterinary 
laboratory (N°25)

- Marc Hessemann
- Fanny Terraz-Laderriere


