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My Background 

•DTU Food, Division for Epidemiology and 
Microbial Genomics (Frank Møller Aarestrup and 
Henrik Hasman) 

•SSI, Department of Microbiological Surveillance 
and Research (Eva Møller Nielsen) 

•Ph.d project on “Application of WGS for 
Diagnostics, Surveillance and Outbreak 
Detection of Foodborne Pathogens” 

 

•Current project on Evaluating WGS for Typing of 
VTEC Infections (with Flemming Scheutz, SSI)  
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Evolution of typing technologies 

•Rapid advancement of NGS holds great promise 
for improving speed and quality of clinical 
investigations 

•NGS in routine use in public health laboratories 
(Nationally, Regionally and Globally) for clinical 
diagnosis and other essential information 

•Decreased cost ~100 €/genome 

•Future of each microbiological laboratory having 
a benchtop sequencer 
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Center for Genomic Epidemiology 

•How to assemble, process and handle NGS data in 
a standardized way for diagnostic and surveillance 

•Web-based solutions with central database to 
simplify WGS information and analysis 

• http://www.genomicepidemiology.org/ 

 

 

 

http://www.genomicepidemiology.org/
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Center for Genomic Epidemiology  
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Benchtop Sequencing 

• Miseq –High data throughput, High quality  

 ~150bp reads 
  8Gb output 

 ~ 40 h pr. run 

 

• IonTorrent  PGM 

• ~200bp reads  
1Gb output 

~18 h pr. run 
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Evaluation of WGS for typing of VTEC 
infections 

•Real-time project for evaluating the application 
of WGS for Typing of VTEC  

•WGS in parallel with traditional typing at SSI on 
suspected VTEC isolates 

•Sequencing 40 isolates (or for 3 months) on 
IonTorrent PGM 

•Comparing Time, Price and Typing Results 
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The sequencing workflow 
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Reads 

De novo assembly (De Bruijn graphs) Contigs 

Do not match any reads 

Do not match sequence 

Reference genome 

Reference based assembly 

Consensus sequence 

The sequencing workflow 
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Contigs 

Consensus sequence 

Gene finding 

Resistance 

MLST 

Etc. 

Single Nucleotide Polymorphism (SNP) 

Other “core” features 

Further data analysis 
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How do we compare SSI typing results 
to our WGS results? 

•ResFinder for detecting antibiotic resistance 
genes 

•MLST finder and snpTree to determine 
relationships between isolates  
(new method for detecting variants) 
 

•Constructing VirulenceFinder  -a database 
containing important virulence genes 
So far for VTEC and Enterococcus 

•PFGE and Serotyping 
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Construction of VirulenceFinder 

•VTEC virulence gene 
variants stx1, stx2 and eae 
  

…and other E.coli virulence 
genes 

 
K88ab 
aggR 
astA 
bfpA 
cba 
cdtB 
celb 
cfaC 
cif 
cma 
cnf 
eaaA 

eae 
eatA 
efa1 
ehx 
epeA 
espJ, espP 
etpD 
f17A 
fanA 
fasA 
fim41a 
fliC 

flmA 
flnA 
hlyB, hlyC, 
hlyD, hlyE 
ipaH9.8 
ireA 
iroN 
iss 
katP 
lngA 
lpfA 
lthA 

mchB, mchC, 
mchF 
mcmA 
nleA, nleB, nleE 
paa 
perA 
pet 
prfB 
rpeA 
saa 
sat 
senB 

sepA 
sfaS 
sigA 
sta1A, 
sta1B 
stb 
stx1 
stx2 
subA 
toxB 
tsh 
virF 
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VirulenceFinder 
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WGS Typing Results 
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WGS Typing results 
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Evaluating WGS for typing of VTEC 
infections 

•Time:  
~18 hours from DNA to sequence data 
(2.5 normal working days) 
 ~8 hours hands-on time  

 

•Price: ~500 € pr. isolate in materials 
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Questions? 

 


