Safer Food with BIG data GBD

The Bigger, the Better?
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Safter Food - BIG data

Biomarker discovery for early intervention
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A Evaluation of methodologies for sample processing
A Deep sequencing and biomarker discovery

A Pathogen clonality analysis by WGS

A WBVR link WU Food Microbiology laboratory
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A Data storageand integration
A WATSON: Machine learnintentify factors
leading to emergence of foeldorn pathogens
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Safer Food - BIG data

Biomarker discovery for early intervention
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A meta-data on environmentaphysical,
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A Intervention strategies
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A Knowledge and tools for sample preservation, proces
and preparation of RNA/DNA
A Biomarker screening / detection kits, sample prep Kkit:
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BIG data dSo
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TIME WELL SPeENT™ by Tom Fisbburne
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ATypes

b Sensor data (temperature, humidity, belt speed)
b Continuous generic microbial monitoring
b Specific data types like microbiomes, imaging, ...
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PPS 1 Safer Food with BIG data

ADevelop blue print how to use BIG data approaches to enable
early detection of future potential product contamination

b Blue print can be re  -used for other agents / species / products /
slaughterhouses

ADemonstration use case:
b Prevention of Salmonella contamination pig meat
b Develop methods to determine early (bio)markers
b Using BIG data methodologies

b Model intervention strategies
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products
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Microbioom
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Spatio - (en temporale ) variabiliteit
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Microbioom screenen GSQ
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A Metagenoom = alle aanwezige DNA (ook van evt gastheer /omgeving )

Metagenoom sequencen
(incl fagen / schimmels /DNA -virussen )

16S PCR
NGS
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Metagenomic profiling
Deep -sequencing

DNA extraction

Total DNA
(chromosomal + plasmid)

Environmental
sample

Typical metagenome analysis

(40M DNA clusters PE150)
(12 billion bases per sample )

~24 billion data points per sample
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Fragmentation
Library generation

16S -amplicons

Deep -sequencing

Millions of DNA
reads

~ 150 -300 bp



Sequences to interpretation Ao
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Mapping Mapping -
16S - barcoding genes/genomes Binning and assembly
Taxonomy DB NCBI RefSeq Annotation
SILVA/RDP Dedicated DB

Marker -genes

Bacteriome Bacteriome Genes / strains
Virome

Who/how many Who/how many Metabolic functions
Functions

WAGENINGEN

UNIVERSITY & RESEARCH



S T— Overview meat production lin€ionBoxtel g

L K

THEALTH

o« 4FOOD
o ¢
Wachthokken Verwijdering  kop
CO2verdoven, doden, Contaminatiemogelijkverhoogd= & (literatuur)
broeibak (loog ), Contaminatieverlaagd= D (literatuur)
‘ Onbekend="7?

borstelen , branden ,
polijsten _
Splitten karkas 1/3

Product 1

= > huid steriel ©

Rectaal pistool Verdere verwerking
_ Product 2

Afhankelijk van eind
product

Product

Evisceratie

(@l

'l Splitten karkas 1/2

Product n
Veterinaire
Inspectie
i Vion
Koeling 7°C r Per daghuid samples van
? 1 dag 20 karkasser{5 plekker)
r temperatuur FOOD GROUP




Sampling procedure for carcasses %
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AUniform procedure on all sites
ATrained staff

ADain at random sampling ~20 carcasses in Boxtel (1/ 1,000 slaughtered pigs)
Oct 2017 1 Oct 2018: ~4,100 samples collected (sampling 4 dy /week)

ARoutine excision sampling:

43 5 cm 2 per carcass, for TVC and enterobacteriaceae

AFive carcasses selected for Salmonella pool: additional excision samples
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