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Genome comparison 
between pathogenic and 

non-pathogenic E.coli 

E.coli K12 sequences 

Genomic Islands 

Integrated prophages 

E. coli genome plasticity 

Only 40% of the genome of E. 
coli (the « core » genome) is 
highly conserved between 

strains 
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Identification of spacers associated  with pathogenic or predominant strains 

Shariat N. and Dudley E.G.,  AEM 2014, vol 80 430-439 

Touchon et al. 2010: 85% of spacers are present in a single genome 



  

  

  

  

Specific detection of the Top7 EHEC serotypes using the CRISPR array 



Development of CRISPR based PCR assays for specific detection  
of new virulent clones : 



CRISPR typing of Escherichia coli : 

Shariat N. and Dudley E.G.,  AEM 2014, vol 80 430-439 





 Development of a CRISPR sequences database for EHEC-top7 



>FRIK2000 

Data base 

CGCGCTTACGTGGACGGCTCGCAATCTGGCTACTGGAAGTGCGTGCCGGTGTGTA
TGTTGGTGATACATCAAAACGTATTCGGGAGATGATCTGGCAGCAAATTACCCAAC
TGGCTGGTTGCGGAAATGTGGTGATGGCCTGGGCGACCAATACCGAGTCGGGTTT
TGAATTTCAGACCTGGGGAGAAAACAGACGTATTCCGGTGGATTTGGATGGGTTA
CGTTTGGTTTCTTTTCTTCCTGTTGATAATCAATAGGTTATGTGTTCTTTAAAAATAA
GGAAATGTTTGAATTTAGTTGGTAGATTGTTGATGTGGAATAAATTTGTTTAAAAAC
AGATATGTATGCTTAGTGTGTTCCCCGCGCCAGCGGGGATAAACCGTCACCAAAAC
AGTGACAAAAACTGTCACCAAAGTGTTCCCCGCGCCAGCGGGGATAAACCGCTCA
TATTCGGATTGATCGTGTGTTTCGGTTTGTGTTCCCCGCGCCAGCGGGGATAAACC
GGCCCAGGGATTTGTTCAATCCAGCGTGCCGCTGTGTTCCCCGCATCAGCGGGGA
TAAACCGGGCGCACTGGATGCGATGATGGATATCACTTAGAATTCCCCGCCCCTGC
GGTAGAACACCCAGCTCCCATTTTCCAACCCATCAAGACGCCTTCGCCAACTCCCT
TCACCAA  

Upstream Seq 
A 1 A 2 A 3 B 4 C 
Downstream Seq 

Allelic Code CRISPR Allele 
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CRISPy Application 



CRISPy Application 



CRISPy Application 
 Data outputs and Graphics 

• Strains- Allelic code-Allele number -Timestamp 

Data outputs with 
HTML format 

Diagram with sectors 

Histogram 



               Conclusions & Perspectives 

• The data base of the CRISPR sequences has been transferred 

to ISS 

 

• CRISPy works with short sequences (PCR products = CRISPR 

array amplified by PCR) 

 

• For Whole Genome Sequences the CRISPR array should be 

manually extracted (time consuming) and then analyzed by 

CRISPy   

Work is in progress with ISS to use CRISPy directly after 

Whole Genome Sequencing. 

 

• Collaboration between Anses and ISS to improve CRISPY and 

make it available from the ARIES platform. 



Thanks! 
 
 
 
 
 
 
 
 
 
 
 

 Anses, 
Laboratoire de Sécurité des Aliments 
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  14 Rue Piere Curie,  

94700 Maisons-Alfort, France 



Bio-informatical tools 

• On-line (Université Paris-Sud) 
– Truncated loci 
– Incomplete detection 
– No nomenclature 

 
• R Script (Yin et al. 2013) 

– No database  
– Interpretation biais 
– Not easy to use 
– Nomenclature will change with each dataset 

 

• Need a better bioinformatic tool: 
– Fast 
– Objective 
– Stable nomenclature 
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CRISPR sequence diversity and applications 

CRISPR typing is more resolutive than other 
typing methods: 

– MLST 

– Virulo-typing 
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Exemple : CRISPR-type 
diversity in a single ST. 
 
 
 
 
 
 
 Source : Feng et al., 2014 


