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INTRO
• Food pathogens such as Listeria 

monocytogenes are a major cause 
of food-related illness and product 
recalls 

• Whole genome sequencing (WGS) 
can link patient-derived food 
pathogens to food products

• The goal of this project is to 
enable food-producing companies 
to use WGS in monitoring their 
production and supply chain to 
identify the source of the food 
pathogens 

METHODS
• 700+ Listeria monocytogenes 

isolates from food, raw material 
and production environment

• Nanopore WGS sequencing
• Custom-built Snakemake pipeline 

to reconstruct whole genomes 
[flye], determine phylogenetic 
distances [sourmash], annotate 
with MLST schemes [mlst] and 
virulence/resistance genes 
[abricate]

• Custom-built API and web-
application for interactive 
exploration of results, enabling
in silico food forensics. 

RESULTS
• Interactive

web application

• Insight in related and 
unrelated clusters of 
Listeria monocytogenes

TAKE-HOME MESSAGE

• The Precision Food Safety 
pipeline and web-app 
unlocks whole-genome 
based food forensics 
without requiring explicit 
bioinformatics knowledge.

Benchmarking MASH 
genome distance 
estimations

• ATCC clones of Listeria
monocytogenes 

• Sequence + reconstruct 
genome, calculate MASH 
distance to reference

• Distance threshold: 
cluster of clones or not?

Genome coverage versus 
distance estimation

• Proper genome distance 
estimation depends on 
accuracy of genome 
reconstruction

• Sequence depth is the 
most important parameter 
in successful genome 
reconstruction  

Feel free to contact me : bossers.ko@hsleiden.nl
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[flye] : https://github.com/fenderglass/Flye
[sourmash] : https://github.com/sourmash-bio/sourmash
[mlst] : https://github.com/tseemann/mlst
[abricate] : https://github.com/tseemann/abricate


