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What do we want from the food we eat?

Taste & 
Quality

“Tastes Good”

Environmental 
& Social

“Doesn’t cost the 
Earth”

Health & 
Nutrition
“Does Good” …and is guaranteed to be SAFE



Product Design

Process Design

Product Manufacture

Supply Chain

Consumer Use

SAFE PRODUCT

Safe Use

Safe Formulation

Safe Process

Safe Distribution
“SAFETY BY DESIG

N
”

Research

Retail

Product Design Safe Formulation

Process Design Safe Process

Product Manufacture

Supply Chain

Consumer Use

Safe Distribution

Safe Use



Microbiomics: The “New” Frontier?

Transcriptomics

Metagenomic 
Sequencing

Whole 
Genome 

Sequencing

Microbial 
Community 

Profiling

Meta-
transcriptomics

Microbiomics

Intervention 
Routes

Intervention 
Routes

Whole 
Genome 

Sequencing



The complete DNA make-up (i.e. “genome”) of an 
organism
Helps better identify and understand 

variations/differences within and between species
Allows greater precision in differentiating between

organisms/species – that was hitherto not possible
Helps in determining the relatedness of foodborne 

contaminants and pathogens
It is rapid, and very accurate*

What is Whole Genome Sequencing (WGS)?



Rapid Detection, Identification & Characterisation of Contaminants
Source Attribution and Tracking
Improved Surveillance of Pathogens
Rapid Responses and Better Containment

Safer Design of Formulations
Nuanced, Next Generation, “Real-World” Risk Assessments

Detailed characterisation of individual contaminants and communities
Deciphering Complex Community Behaviour through Big Data Integration & 
Manipulation

More Effective Process Controls

What are these Intervention Routes?



Rapid Detection, Identification & Characterisation of Contaminants
Source Attribution and Tracking
Improved Surveillance of Pathogens
Rapid Responses and Better Containment

Safer Design of Formulations
Nuanced, Next Generation, “Real-World” Risk Assessments

Detailed characterisation of individual contaminants and communities
Deciphering Complex Community Behaviour through Big Data Integration & 
Manipulation

More Effective Process Controls

What are these Intervention Routes?



S. Bareilly Outbreak from Tuna in the USA



S. Bareilly Outbreak from Tuna in the USA
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Different PFGE than the 
outbreak pattern

Same PFGE but not part 
of  the outbreak

Outbreak Isolates

MD isolates – in green
NY isolates – in purple

















Challenges/Questions…

Complexity of Communities, Ecosystems…?
Enormous Volumes of Data and Complexity of Databases…?
Standardisation of Technologies, Databases,…?
Sharing of Information/Data/Knowledge…?
Regulatory Considerations…?
Costs…?
Trade Barriers…?
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