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The IdentyPath Genomic Platform of Anses 
BioMark (Fluidigm)

Gene detection &  expression, SNP genotyping, 
Absolute quantification = Digital PCR

Light Cycler 1536 (Roche)
Gene detection &  expression, SNP genotyping, 

Absolute quantification = Digital PCR

GeneDisc Cycler (Pall)

Gene detection & expression

Bravo (Agilent)
High‐throughput  analyses,
Micro‐volume dispenser



Escherichia coli Virulence factors GeneDisc®
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Based on the common work conducted at the BfR and ANSES this qPCR has been
made commercially available within few weeks after the beginning of the crisis



(pictures from Lothar Beutin, BfR)

O104:H4



Characterization of E. coli O104:H4 isolates

pft.identypath@anses.fr

High throughput qPCR :
qPCR Microarray
qPCR on chips 



Characterization of E. coli O104:H4 by high throughput qPCR 



Characterization of E. coli O104:H4 by high throughput qPCR 



Characterization of E. coli O104:H4 by high throughput qPCR 

Hybrid E. coli O104:H4 
(EAEC/STEC). 



All O104:H4 strains from the May/June 2011 outbreak show the same PFGE profiles

The profiles of the first O104:H4 isolate in 2001 (Lane 7) differs from the 2011 
outbreak strain, as does an O104:H21 isolate (Lane 8)
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Genotypes and virulence 
characteristic of O104:H4 from 
different origins and sources 

• The EAEC genetic markers were detected
only in the outbreak strains.

• The 2011 outbreak strains and older
O104:H4 strains from Germany; Georgia
and France have more than 86%
similarities and could be categorized in
the same cluster.

• O104:H4 strains isolated between 2001
and 2009 are quite different from the 2011
outbreak strains with regard to their
plasmid composition.

• Strains of serotypes O104:H7 or
O104:H21 isolated in the US or in Europe
are really divergent for their stx subtypes,
virulence genes and PFGE profile
indicating that they have evolved
separately from O104:H4.



CRISPR sequencing of E. coli O104:H4 



Comparison of the CRISPR loci of O104 strains and other strains having similar CRISPR loci.

Phylogenetic relationship of CRISPR loci

Delannoy et al. J. Clin. Microbiol. 2012, 50 (11): 3485-3492
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CRISPR loci as specific genetic marker of EHEC O104:H4 



CRISPR loci as specific genetic 
marker of EHEC O104:H4 



What BfR and Anses learned from the O104 outbreak : 



Many common scientific papers were published 
by the BfR and Anses after this story : 

What next at the BfR and Anses after the O104 outbreak ?

1- Molecular characterization of other E. coli serotypes  



2- Sequencing of the CRISPR array of E. coli

What next at the BfR and Anses after the O104 outbreak ?



3- Molecular serotyping of E. coli : Sequencing the O and H antigen genes  

What next at the BfR and Anses after the O104 outbreak ?



What next at the BfR and Anses after the O104 outbreak ?

4- Molecular Risk Assessment (MRA)   



What next at the BfR and Anses after the O104 outbreak ?
5- A new detection approach for detecting EHEC in food samples  
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