


Next Generation Sequencing for 
Outbreak Detection 

Dave Warshauer, PhD, D(ABMM) 

Deputy Director, Communicable Diseases 

Wisconsin State Laboratory of Hygiene 
david.warshauer@slh.wisc.edu 

 
WISCONSIN STATE LABORATORY OF HYGIENE - UNIVERSITY OF WISCONSIN 



PulseNet and PFGE 
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Why Evolution to WGS 
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 For PulseNet Labs 

 Consolidation of multiple workflows  

 ID  

 subtyping  

 Serotyping 

 antibiotic resistance  

 virulence factors 

 Fast---Decrease TAT to 2-4 days 

 Cheaper 
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Genome Trakr Network 
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 FDA led network 

 Public health labs 

 University and hospital labs 

 Federal labs 

 Fooodborne pathogens 

 Foodborne outbreaks 

 Contaminated food products 

 Environmental sources 

 Data in an open-access genomic 
reference database called Genome 
Trakr at the NCBI 
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Purpose of Genome Trakr 
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 Find contamination sources of outbreaks 

 Better understand the environmental 
conditions associated with the contamination 
of agricultural products 

 Help develop new rapid methods and culture 
independent tests 

 Monitor emerging pathogens 

 Determine persistence of pathogens in the 
environment 
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WGS in a Foodborne Outbreak 
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 2010 nationwide salmonellosis 
outbreak 

 Over 1,900 illnesses with S. Enteritidis 
associated with eggs 

 Shared a common PFGE pattern  

 Pattern 4 (JEGX01.004) 

 40% of SE share this pattern 

 Could not determine if the increase in 
illnesses was due to a single outbreak or 
multiple outbreaks 



Salmonella Enteritidis Outbreak 
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 Traceback investigation pointed to two 
egg producers in the Midwest 

 Environmental specimens collected 

 Positive for SE with same PFGE pattern 
from both producers 

 Indistinguishable from clinical isolates 

 Because of common pattern could not know 
for sure if they were the same strain 



WGS Comes to Save the Day 
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 Genomic sequences for the SE found at 
the 2 egg producers very closely related, 
but distinguishable 

 Egg producer sequences also closely 
related to the sequences from the 
clinical samples 

 So closely that they were both deemed to 
match  

 Because there was a slight difference in the 
genomes, investigators could further 
delineate the specific egg processor to 
which an individual illness was linked 

 

 



Outbreak 2 
Cereal Killer 
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Cereal Killer 
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 2008 outbreak of Salmonella Agona in 
33 people linked to Midwest dry cereal 
manufacturer 

 3 different PFGE patterns 

 3 different sources of contamination? 

 WGS revealed isolates had a recently 
common lineage and were in fact the 
same strain 



Cereal Killer 
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 CDC archived isolate of SA collected in 
1998 from an outbreak linked to the 
same cereal manufacturer 

 WGS showed it virtually identical to the 
strain causing the 2008 outbreak 

 How? 

 Would expect greater genetic diversity over 
10 years 



The Theory 
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 1998 outbreak linked to contaminated 
water 

 Water also used in 1998 renovation in 
the mortar  

 SA lay dormant in the mortar 

 2008 another renovation 

 Mortar was disrupted and SA released into 
the environment 

 Multiplied and contaminated the plant and 
the cereal product 



Other WGS at WSLH 
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 Influenza A and B directly from 
specimens 

 Partnership with CDC for surveillance of 
genetic changes and selection of vaccine 
strains 

 Norovirus 

 Vaccine Preventable Diseases 

 Measles 

 Mumps  

 Rubella 
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