Unlocking Nanopore sequencing fo
managing food safety in the food

industry

Koen Bossers, PhD, Leratho Biekman & Floyd Wittink, PhD — Bio-informatics department @
Leiden Center for Applied Bioscience & Leiden University of Applied Sciences, the Netherlands

: Benchmarking MASH
A8 E :
INTRO o RESULTS LSI(MEAB : genome distance
* Food pathogens such as Listeria - Interactive A Ly, b Oy estimations
monocytogenes are a major cause web application IJM()
of food-related illness and product : + ATCC clones of Listeria
reca I I S Zr:fiSi()tn F?Od Safﬁty analys;is;: tool E mon Ocytogen es
. : « Sequence + reconstruct
- Whole genome sequencing (WGS) : eﬂome calculate MASH
Can Iink patient-derived fOOd 0 sequencedata records selected Show Records Reset Selection Buunmee E g. J
S : distance to reference
pathogens to fOOd prOdUCtS sequencedata records found for query bedrijf:meat_ E N Distance threshold:
- The goal of this project is to L cluster of clones or not?
enable food-producing companies | o ko wa B @ B e ,
_ _ _ _ MASH distance to reference genome
to use WGS in monitoring their T, ”
production and supply chainto e e e e e -
identify the source of the food & -
pathogens | g <
- Insight in related and = &-
<
unrelated clusters of = 8-
METHODS Listeria monocytogenes :
- 700+ Listeria monocytogenes : vl ki
: 1 2 3 4 5
isolates from food, raw material . ATCC clone
and production environment '
- Nanopore WGS sequencing : Genome coverage versus
«  Custom-built Snakemake pipeline : distance estimation
to reconstruct whole genomes :
flye], determine phylogenetic =TT T T, © broper genome dictance
distances [sourmash], annotate AN 3
with MLST schemes [mlst] and HEI g £ reconstruction
virulence/resistance genes serpprarrarzarzazarrarrarsazsarsrarrarris: 1 e Sequence depth is the
[abricate] S8 208 Y230 a3 dadfabf 888388 28 3Ic8 33 &a3snNoabndbi 28 E mOSt impOrtant parameter
«  Custom-built API and web- E N succtessf:cL_ll genome
: reconstruction

application for interactive :
exploration of results, enabling W MASH distance versus coverage

in silico food forensics.

© TATCC_0019
o TATCC_0106
o TATCC_0136

- The Precision Food Safety

pipeline and web-app e rd e o
unlocks whole-genome 58- R
based food forensics “z

oooooooo
OamO K@@ g . O
zd"-"‘:‘la OOOOOOOOOOOOO 0080@0880
o 00 | 52 838880 EE
8 ©0e88288000880808008
. 98 @ 28f8aga800 RQ 006 oo @

0.0000 0.0005 00010 00015 0.0020 0.0025

without requiring explicit _ sesesssesinlinemee

- FastAPI Flask bioinformatics knowledge. S

coverage

[flye] : https://github.com/fenderglass/Flye
[sourmash] : https://github.com/sourmash-bio/sourmash O
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