


Investigation of foodborne pathogens

1. Identification of a risk by characterisation of the
pathogen

2. Detection of foodborne outbreaks by linking
patient isolates with pathogens isolated from
food

3. Risk assessment through identification of
virulence factors and antimicrobial resistance
genes



Typing of microorganisms

 Phage-typing
e Serotyping
« Pulse-field gel electrophoresis (PFGE)

e Multi-Locus VNTR Analysis (MLVA; VNTR =
Variable-Number Tandem Repeat)

 Matrix-assisted Laser Desorption/Ionization
(MALDI)

« Whole Genome Sequencing (WGS)






WGS

Advantages

« Comprehensiveness
 (Costs are still going down

« Older data are not obsolete

Can be used for

* Typing

« QOutbreak identification
« Risk assessment
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Databases and exchange

 Analysis of WGS data requires comparison of
sequences

« Many databases exist with WGS data of
pathogens and other microbes

« Exchange of information is not very well
organised or regulated

 Non-technical issues such as property issues,
jurisdiction, etc., are a major bottleneck for the
application of WGS



EFSA’s efforts

e In 2012 EFSA concluded a database devoted to
WGS is necessary

« The Advisory Forum concluded in 2012 that EFSA
should take an active leadership role on WGS

« In 2014 EFSA held a scientific colloquium on
WGS food-borne pathogens for public health

« In 2014 the Biohazard opinion recommends
establishment of an EFSA-ECDC-EU-RLs platform
for utilizing WGS data for public health



Utilization of WGS in The Netherlands

« The National Institute of Public Health and the
Environment (RIVM) has decided to apply WGS
as the primary tool for typing microbes and has

purchased state-of-the-art machines for that
purpose

« The Netherlands Food Safety Authority (NVWA)
already uses WGS as main typing method for
some and soon for all microbes. At the moment
samples are sequenced commercially, but a
sequencer has been ordered as well for own use



Follow-up EFSA’s 2014 recommendations

« EFSA does not use WGS as general typing
method

« Developments elsewhere progress rapidly, in
particular in the USA & Canada

 National authorities already use WGS and do not
want to report PFGE or other type of data

« EFSA has not fully taken up the leadership role









Recommendations to EFSA

 Allow WGS data for microbiological typing
« Set up WGS databases for foodborne pathogens
« (Cooperate with MS authorities on WGS

« Expand and accelerate the cooperation between
EFSA and ECDC on exchange of WGS data and
establishing databases for WG sequences

« Select WGS as main tool for outbreak
investigations of microbial foodborne disease

 Ask the Biohazard panel to perform a self-
tasking mandate on WGS
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