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Setting the Scene
• Where are we now

• Landscape of Public Health Agencies/Industry/Academia
• When traditional methods vs WGS/NGS

• What does the future look like (or is it already here?)
• Risk 
• RCA
• Metagenomics

• How are we going to get there?

• Words of Caution

• General Summary
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Landscape of WGS in US (for Food)
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Sequence Data Alone Is Not Enough
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The Big Picture – Foodborne Disease
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Metadata Gives Context to Pathogens 
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What Do You Mean by Sharing Data?

• Data in NCBI Pathogen Detection 
(minimal metadata)
• Sequence
• Date of collection
• Geographic location
• Clinical, food (as specific as 

possible*), environmental
• Who uploaded it

• Data kept Private
• Everything else
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Who Owns the Data?

• Typically, it is the collector*
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Other Platforms
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Data Standards
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When Do You Use WGS?

• It depends*
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When Do You Use WGS?
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And?
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Regulatory Expectations

• FDA/USDA require verifying that equipment/surfaces are cleaned and that 
microbial risk is controlled 

• ATP monitoring gives measurable data to support cleaning effectiveness
• Same with indicator and index testing

• PCR monitoring also gives measurable data to support cleaning 
effectiveness/compliance

• Documentation of cleanliness/EMP/testing helps show proactive preventive 
control

• FDA/USDA expect documentation of control measures, sanitation 
verification, environmental monitoring, corrective actions
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My take – When to use WGS

• Recurring hits in same area or serotype (resident vs transient)

• Regulatory/Consumer Pressure 
• Expectation for RCA when common approaches are inconclusive/exhausted
• RCA Fatigue

• When std sanitation/cleaning/RCA keeps failing

• Supplier Complexity
• Cross plant incidence (contamination at multiple plants involves same strain)

• Not my Pathogen

• Research
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IN GENERAL

• Regulatory frameworks recognize the 
inherent risks of producing food

• Want to see tests/data
• EXPECT you to find 

pathogens/problems
• EXPECT you to work on 

mitigating/preventing them

• WANT to see trend analysis
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Major Themes To Cover
• Where are we now

• Landscape of Public Health Agencies/Industry/Academia
• When traditional methods vs WGS/NGS

• What does the future look like (or is it already here?)
• Risk 
• RCA
• Metagenomics

• How are we going to get there?

• Words of Caution

• General Summary
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A Greater Appreciation of One Health
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The Global Food Supply
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The Future of Risk (baseline)
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The Future of Risk
• Pathogenicity 

• Salmonella serotypes

• Virulence
• STEC, L. Mono

• Source Attribution

• Stratify risk by weighting isolates by virulence or gene content or epi linkage

• Stress tolerance, cleaning tolerance, or other survival dynamics within a 
facility
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Variation in Real Time
• What would this look like for 

pathogens?

• For clinicals?

• For food/environmental?

• Would they agree?
• Should they?
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Metagenomics
• Answers:

• Who is there?
• What are they doing?
• How do they change when 

something goes wrong? 
• Future Uses?

• Characterize microbial 
ecosystems (drains, conveyors, 
slicers)

• Persistent house flora and 
spoilage/harborage sites

• Normal vs out of control states?
• Raw material surveillance
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Metagenomics
• Bioinformatic challenges?

• Are CIDTs repeatable?
• What is the validation going to 

look like?
• Regulatory acceptance?

• Go from “Did I find Listeria 
today?” to “Is my microbiome 
drifting toward Listeria risk?” 
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(Haven’t Even Mentioned AI)
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(Haven’t Even Mentioned RNA, Protein)
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Major Themes To Cover
• Where are we now

• Landscape of Public Health Agencies/Industry/Academia
• When traditional methods vs WGS/NGS

• What does the future look like (or is it already here?)
• Risk 
• RCA
• Metagenomics

• How are we going to get there?

• Words of Caution

• General Summary
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How to Get There
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AI is not perfect
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Research - Collaboration
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We Get There with Data
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Words of Caution

• Incomplete Metadata/bioinformatic 
support

• Lack of foodborne incidence data
• We could be flying blind

• Data Biases 
• Who is sequencing?
• What are they sequencing?
• Is it good data?
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Words of Caution

• Don’t forget microbiology
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Example

• AMR
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Major Themes To Cover
• Where are we now

• Landscape of Public Health Agencies/Industry/Academia
• When traditional methods vs WGS/NGS

• What does the future look like (or is it already here?)
• Metagenomics
• Risk 
• RCA

• How are we going to get there?

• Words of Caution

• General Summary
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General Summary
• Metadata = critical 

• Value of data lies in context

• Data expertise will only increase
• Trend analysis (regardless of WGS/metagenomics)

• More information will lead to new/rapid diagnostics
• Fit for purpose, fit for decision-making, fit for compliance

• Not all pathogens are equal
• Not all strains are equal

• Machine learning (AI) will have a seat at the table (it should not be at the head)

• Start somewhere (at least understand)
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Thank You


	How WGS/NGS is reshaping the future of Food Safety��Eric L. Stevens, Phd�Hygiena�Vertical Segment Manager - Food
	Setting the Scene
	Landscape of WGS in US (for Food)
	Sequence Data Alone Is Not Enough
	The Big Picture – Foodborne Disease
	Metadata Gives Context to Pathogens 
	What Do You Mean by Sharing Data?
	Who Owns the Data?
	Other Platforms
	Data Standards
	When Do You Use WGS?
	When Do You Use WGS?
	And?
	Regulatory Expectations
	My take – When to use WGS
	IN GENERAL
	Major Themes To Cover
	A Greater Appreciation of One Health
	The Global Food Supply
	The Future of Risk (baseline)
	The Future of Risk
	Variation in Real Time
	Metagenomics
	Metagenomics
	(Haven’t Even Mentioned AI)
	(Haven’t Even Mentioned RNA, Protein)
	Major Themes To Cover
	How to Get There
	AI is not perfect
	Research - Collaboration
	We Get There with Data
	Words of Caution
	Words of Caution
	Example
	Major Themes To Cover
	General Summary
	Thank You

