
VTEC NGS sequencing 
activities at the HPA 

 
 
 
 

• Strain Characterisation 

• Outbreak Investigation 

• National Surveillance 



We use WGS for two main questions: 

• What are you? / What have you got? 

• How similar are you to others? 



Strain Characterisation 

• London 2012 Olympic Preparedness 

• Scenario based exercise based O104 outbreak 

• How quickly can we characterise ‘unknown’ VTEC? 

 

 

 

 

 



Case 1 

vtx gene present 

Serotype   

Known virulence genes 

 

Case 2 

vtx gene present    

Serotype 

Known virulence genes  

Case 3 
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Serotype 

Known virulence genes 
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in silico or “virtual” multiplex PCR on assembled  

genomes 

aggR ipaH_1 eae Stx1A Stx1B Stx2A Stx2B Stx2a_f bfpA espT 
rfbE 

(O157) 
wbdl 

(O111) 
wzx 

(O26) 
ihp1 

(O145) 
wzx 

(O103) 

Case 1 

Case 2 

Case 3 



in silico or “virtual” multiplex PCR on assembled  

genomes 

aggR ipaH_1 eae Stx1A Stx1B Stx2A Stx2B Stx2a_f bfpA espT 
rfbE 

(O157) 
wbdl 

(O111) 
wzx 

(O26) 
ihp1 

(O145) 
wzx 

(O103) MLST 

O26 X X ST21 

077 X X X X 
New 

ST 

O103 X X X X ST386 

O111 

X 
 

X 
 

X 
 

X 
 ST40 



7 month female - HUS 

Epidemiologically linked to a nursery 

outbreak of VTEC O26 

No bacteria isolated. 

Can we link this case to the outbreak? 

Map reads against pathotype panel (key virulence genes & 

serotype specific genes) 

Implicates this case to isolated VTEC O26 
 
 

 

TARGE

T aggR 
ipaH_

1 eae Stx1A Stx1B Stx2A Stx2B 
Stx2a_
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(O111) 
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) 

No of 

Reads - - 8 - - 20 5 - - - - - 14 - - 

ID From Clinical Sample 



Outbreak Investigation 

• Open Farm Outbreak 2009 

• Sequenced 16 genomes (454+Illumina) 

• Little core genomic variation - just 4 SNPs 

• The majority of other polymorphism consisted of 

loss, gain or rearrangement of phage-related 

sequences. 

 

 

 

 

 



SNP results 
Minimum spanning tree 
of SNPS 

  

 

 

 

 

 

 

 

 

 

 
Luminex SNP detection assay on 124 isolates 



1. Variation existed before human infection detected  2. Everything is Everywhere – Gross contamination of all types 3. Defining SNPs for typing only as good as your sample –  

Sequence Everything! 



National Surveillance 

• HPA investigating using WGS to replace traditional 

typing methods 

• Onsite high throughput sequencing capacity 

• 3 year grant secured to investigate O157:H7 UK 

population structure and molecular epidemiology  

 

 

 

 

 



Conclusions 

89 strain (62 UK + 27 International) 

5057 polymorphic positions 

“clade 8” 

UK PT8 

UK PT21/28 

“Lineage II” 

“Lineage I” 



Conclusions 

UK PT8 

UK PT21/28 



Challenges 

• Infrastructure requirements 

• Skill requirements 

• Communication of NGS data 

• Coordination on an International level 
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