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Populacni struktura a rezistence k antimikrobialnim latkam
u kmenit Listeria monocytogenes izolovanych ze zvirat, lidi,
potravin a prostredi
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Abstrakt

Listeridza je zavazné infekéni onemocnéni lidi i1 zvifat. Zatimco humanni piipady podléhaji
povinnému hldSeni a hygienickému dozoru vcetné detailni genotypové charakterizace kmend,
u zvifat se toto sledovani v CR neprovadi. V piedchozich letech byla studie zaméfena na sbér
izolati Listeria monocytogenes od zvifat, jejich zékladni charakterizaci a stanoveni
antibiotické rezistence. Z vysledkt vyplynulo, Ze u zvifat a lidi dominuje jeden sekvec¢ni typ
(ST), jedna se o ST1 klonalniho komplexu (CC)1.

Cilem této studie byla analyza diverzity animalnich izolatd L. monocytogenes CC1 metodou
celogenomového sekvenovani. Déle bylo cilem porovnani sekvenci animalnich izolat
s izolaty humannimi, z potravin a prosttedi, ziskanymi v desetiletém obdobi.

Genomova DNA byla extrahovana z osmi animalnich izolatd L. monocytogenes pomoci kitu
Blood and Tissue (Qiagen, Némecko) a sekvenace byla provedena na platformé Illumina
(NextSeq) externi firmou (Eurofins Genomics, Némecko). Zpracovani sekvenacnich dat
probihalo s vyuZzitim softwaru Ridom SeqSphere+ (Ridom GmbH, Miinster, Némecko).

Celogenomova analyza (cgMLST) byla provedena u osmi animdalnich izolata L.
monocytogenes nalezejicich ke klondlnimu komplexu CCI1. Vysledky naznacuji moZznou
epidemickou souvislost u tfi izolatl L. monocytogenes CC1 u skotu (kozy, dojnice). Dale
jsme ziskané sekvence porovnali se sekvencemi ziskanymi =z izolath Listeria
monocytogenes od lidi, z potravin a prostfedi. Byly detekovany dva klastry s pravdépodobnou
epidemickou souvislosti. Jeden zahrnoval 12 izolat pochazejicich ze vSech sledovanych
zdrojii a druhy zahrnoval tfi izolaty vyhradné humdanniho plivodu. Vysledky této analyzy
potvrzuji, Zze hlavnim zdrojem L. monocytogenes CC1 pro clovéka byli prezvykavci, a dale
mléko (mlécné vyrobky) ¢1 maso skotu. Zvifata se mohou nakazit na farmach, ale 1 z prostiedi
(kontaminovana voda, puda, pice).

Celogenomova sekvenace potvrdila, Ze izolaty ptivodné ur¢ené fenotypovou metodou jako
rezistentni ke co-trimoxazolu, nenesou zadny ze znamych gent kodujicich rezistenci
k sulfametoxazolu, nebo trimetoprimu a jsou hodnoceny jako izolaty k této antimikrobidlni
latce citlivé.
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Tato studie jako prvni v Ceské republice popisuje genetickou diverzitu izolatd L.
monocytogenes CC1 ziskanych od zvitat (n=8) a porovnava jejich genetickou ptibuznost s
izolaty stejného klonalniho komplexu pochazejici od lidi (n=31), z potravin (n=6) a prostiedi
(n=4). Vysledky podtrhuji vyznam celogenomového sekvenovani bakterii animalniho i
potravinového piivodu pro epidemiologické ucely a predikci virulence, pfipadné moznych
zdroji.

Population structure and antimicrobial resistance in Listeria
monocytogenes strains isolated from animals, humans, food and
the environment

Abstract

Listeriosis is a serious infectious disease of humans and animals. While human cases are
subject to mandatory reporting and sanitary surveillance, including detailed genotypic
characterisation of strains, this monitoring is not performed in animals in the Czech Republic.
In previous years, the study focused on the collection of Listeria monocytogenes isolates from
animals, their basic characterisation and the determination of antibiotic resistance. The results
showed that one sequence type (ST) dominates in animals and humans, the ST1 clonal
complex (CC)1.

The aim of this study was to analyze the clonal diversity of L. monocytogenes in animal CCl
isolates by whole-genome sequencing. Furthermore, the aim was to compare the animal
isolates with human, food and environmental isolates obtained over a 10-year period.

Genomic DNA was extracted from eight animal isolates of L. monocytogenes using the Blood
and Tissue kit (Qiagen, Germany) and sequenced on the Illumina platform (NextSeq) by an
external company (Eurofins Genomics, Germany). Sequence data processing was performed
using Ridom SeqSphere+ software (Ridom GmbH, Miinster, Germany).

Whole-genome analysis (cgMLST) was performed on eight animal isolates of L.
monocytogenes belonging to the CC1 clonal complex. The results suggest a possible epidemic
association for three L. monocytogenes CCl1 isolates in cattle (goats, dairy cows). We further
compared the sequences obtained with those obtained from Listeria monocytogenes isolates
from humans, food and the environment. Two clusters with a probable epidemic association
were detected. One included 12 isolates originating from all sources studied and the other
included three isolates of exclusively human origin. The results of this analysis confirmed that
the main sources of L. monocytogenes CC1 for humans were ruminants, and also milk (dairy
products) or meat from cattle. Animals can become infected on farms but also from the
environment (contaminated water, soil, forage).
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Whole-genome sequencing confirmed that isolates initially identified by phenotypic methods
as resistant to co-trimoxazole do not carry any of the known genes encoding resistance to
sulfamethoxazole or trimethoprim and are assessed as susceptible to this antimicrobial agent.

This study is the first in the Czech Republic to describe the genetic diversity of L.
monocytogenes CCI1 isolates obtained from animals (n=8) and to compare their genetic
relatedness with isolates of the same clonal complex from humans (n=31), food (n=6) and the
environment (n=4). The results underline the importance of whole genome sequencing of
bacteria of animal and food origin for epidemiological purposes and prediction of virulence or
possible sources.



