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Overview

AWhat is whole genome sequencing (WGS)?
AWhat is good about it?

AHow is it being used for foodborne illness tracking?
AHow is it being reported?

ASome of the challenges with using WGS

ASome Case Studies
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Molecular Epidemiology in microbial disease tracking

outbreak investigations

A Using genetic fingerprinting methods to discriminate related isolates from unrelated
isolates

= \ 22 International Labs and Regulatory Bodies
Zi0 9 >

Other State Reference Labs

State Health Department/Local
Government

R ey

— \ 3 - jH @

Pathology Lab

Government Regulatory Bodies

Public/Environmental Health at
State Health Department

State Reference Lab

HealthSupport Queensland



Why are we talking about WGS?

I
Cost per Raw Megabase of DNA Sequence

Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts
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What is so great about it?

A Universal technique i can share data and talk the same talk all around the world

A Higher resolution i looks at every piece of genetic sequence, works great for ruling out
clusters/connections

A Extra information for equivalent cost to old school testing ($100)
A Data is robust and easy to share
A Hazard identification/risk assessment

A For industry 7 can pinpoint an issue as being resident or transient, actually from a supplier,
can assist in fixing a problem that could otherwise reoccur
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Molecular Epidemiology in microbial disease tracklng

outbreak investigations

A Using genetic fingerprinting methods to discriminate related isolates from unrelated
isolates
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How is WGS being used for foodborne illness tra

A Public Health laboratories are transitioning to WGS for disease surveillance and tracking

A Communicable Diseases Genomics Network and OzFoodNet
o State based and reactive typically to notifications/cluster identification

o Listeria has national coordination and ongoing genomic surveillance i sequences
analysed centrally and reported to OzFoodNet nationally

o Salmonella Enteritidis next
A Internationally:
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FDA, USDA, CDC

% c U.S. Food and Drug Administration
r Protecting and Promoting Public Health

Our Current Model — Public_

State, Local, Federal and
Foreign Public Health Agencies
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MINIMAL PATHOGEN METADATA
(FOODBORNE OUTBREAKS)

sample_name What
organism -

strain/isolate

Category (attribute__package)

1a) Clinical/Host-associated
1a1) specific_host
1a2) isolation_source
1a3) host-disease
OR

1b) Environmental/Food/Other
1b1) isolation_source

collection_date

When

Geog raphic location
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Number of Sequences

(as of the last day of the quarter)

Total Number of Sequences in the GenomeTrakr Database

200,000

m Salmonella

O Listeria

O E. coli / Shigella

m Campylobacter

B V. parahaemolyticus

O Cronobacter

180,000
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Added Per Month in 2015 = 2,362
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m U.S. Food and Drug Administration www.fda.gov
Protecting and Promoting Public Health

Timeline for traditional approach to foodborne illness
investigation using PFGE

Identify contaminated food
and confirm that product or

Identify illnesses and environmental sample
40 1 get PFGE pattern from PFGE pattern match clinical
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U.S5. Food and Drug Administration www. fda.gow
Protecting and Promoting Public Health

odborne illness investigation
using WGS

Local, state and federal agencies use WGS Source of contamination

in real-time and in rallel on clinical, food, . .
and ,n“m,‘::m“ml samples identified early through WGS
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More outbreaks?
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