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The Past:
PFGE surveillance and Private databases
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2011

2012

2013

2014

2015

2016

2017

2018

2019

2021

CDC/FDA Real-Time 
WGS Pilot Begins 
for Listeria 
monocytogenes 
(Lm)

WGS officially 
replaces PFGE for 
routine subtyping 
of Lm isolates

WGS officially 
replaces PFGE for 
routine subtyping 
of Salmonella and 
STEC isolates

FDA uses WGS in 
investigation of S. 
Montevideo in 
peppered meats

PulseNet begins to 
sequence historical 
Salmonella isolates 
and starts utilizing 
bioinformatics

FDA launches 
GenomeTrakr Pilot 
Network and NCBI 
enables data 
repository

WGS first used for 
Preventive Controls 
in nut butter facility

PulseNet can analyze 
Salmonella WGS data to 
investigate foodborne 
outbreaks

45,000 foodborne 
pathogen genomes 
available at NCBI’s 
Pathogen Detection

170,000 genomes 
available at NCBI’s 
Pathogen Detection

600,000+ genomes 
available at NCBI’s 
Pathogen Detection

Big Picture: This did not happen overnight
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• How is data trafficked in and out of your lab?

• Where is the data stored?

• How is the data analyzed/compared to other data?

Transition Challenges: Infrastructure 
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The Present:
Open Databases enable real-time linkages
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GenomeTrakr: Big Data
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Best Practices:

Open-access data analysis platform

Independent, international, open data 

repository

Set data standards for sequence and 

contextual data (machine-readable)

Public, version-controlled protocols

Timme, R.E., Wolfgang, W.J., Balkey, M. et al. One Health Outlook 2, 20 (2020). https://doi.org/10.1186/s42522-020-00026-3

https://doi.org/10.1186/s42522-020-00026-3
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One Health Enteric package scope

CORE attributes

• Isolate identifiers

• Collected by

• Date of collection

• Geographic location

• Sampling purpose

• Sampling device

• Project name

• IFSAC category

• Source type

• sequenced by

Human/animal host

• Host

• Host disease

• Host sex + age

• Host tissue sampled

• Animal environment

• Antimicrobials in food

• Animal housing system

Food samples

• Geographic origin

• Intended consumer

• Collection site description

• Food product type

• Label claims

• Food source

• Food processing types

• Food preservation process

• Food additives

• Food contact surface

• Food container wrapping

• Food container integrity

Food facility

• Facility type

• Building setting

• Food processed

• Facility location

• Monitoring zone

• Indoor sampling surface

• Surface material

• Surface material cond.

• Surface orientation

• Surface temperature

• Biocide used

• Animal intrusion

Farm and Environment

• ENVO triad

• Farm type

• Plant growth medium

• watering method

• Relative loc of sample

• Fertilizer administration

• Food cleaning process

• Sanitizer used

• Farm equip. used

• Water samples

• Extreme weather event

• Mechanical damage
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One Health Enteric
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One Health framework: uniquely 
important for foodborne pathogens

Pathogen surveillance: need to sample the full lifecycle of these pathogens (humans, 
animals, environment, water, air, food processing plants, food products) 

Openly sharing data enables us to traverse the One Health sphere
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It is essential to link clinicals to food/env
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Case Study:
First LM outbreak 

(ultimately linked to Enoki Mushrooms)
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Early US Investigation

• 36 cases in 17 states 

• 6 pregnancy-associated cases; 2 fetal losses

• 4 deaths

• Illness Onset dates: Nov. 23, 2016-Dec.13, 2019

• 2016: 1 case

• 2017: 18 cases

• 2018: 17 cases

• 2019: 6 cases

• Multiple investigations throughout the years; source 
was not identified 

• Epidemiologic signal for Asian-style foods including 
fresh produce 

• Preliminary traceback record review for a positive US 
State sample of enoki mushrooms identified a 
manufacturer of interest in the Republic of Korea
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Collection vs. Upload
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Epidemiology

~questionaires

~interviews

~case review

~surveillance and reporting

~illness clusters

~food associations

~geographic patterns

Traceback

~distribution chains/product flow

~environmental assessments

~potential source reservoirs

~GAP/GMP review of HACCPs

~Inspectional findings

~Risk assessments
Laboratory 

Support

~pathogen 

isolation

~identification

~serology

~subtyping

-PFGE

-WGS

The 3 Legged Stool of Foodborne 
Outbreak Investigations
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From the Present to the Future:
Where do we go and what can we do?
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Identifying Root Cause: 
Transition to Preventive Controls
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Current Collaborative GenomeTrakr Global WGS 

Capacity Building Efforts Underway

FAO International WGS 

Pilot

FDA Shrimp Safety 

Initiative

Latin American Salmonella

Surface Waters Project

APEC 

Increase environmental sampling across the US, and abroad. 

Meeting Nov. 19 - 21, 2019 College Park, MD and FAO, Rome, 2024
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➢ GenomeTrakr program was likely cost effective by its second year of implementation

➢ $100 M -> $450 M in net annual health benefits (est. from 2019). >$ Billion estimated benefits.

Return on Investment: $10 dollars in averted human health costs for every $1 dollar invested.  For 
each additional 1,000 WGS isolates added to the public NCBI database is associated with a reduction 
of approximately 6 illnesses per WGS pathogen, per year.

2% 6% 13%

Economics
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Metagenomics
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