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Detoxification and adaptation mechanisms to azoles in Aspergillus fumigatus

Ing. Ivana Bagova!

IFakulta chemickej a potravinarskej technolégie STU v Bratislave, Ustav biochémie a mikrobioldgie

Be. Karin Herchlova %, Ing. Jan Viglas!, doc. Ing. Petra Olejnikova, PhD.?

Fakulta chemickej a potravinarskej technolégie STU v Bratislave, Ustav biochémie a mikrobioldgie

Aspergillus fumigatus is an opportunistic fungal pathogen that can cause allergic reactions or
severe life-threating infections called invasive aspergillosis. The global occurrence of resistant
strains especially against azole antifungals (the first choice for aspergillosis treatment)
markedly complicate the treatment of infections.

We decided to study the properties of A. fumigatus CCF 6367 with confirmed L98H mutation
in gene cyp51A, isolated from the sputum of 80 years old man. We have tested the strain
sensitivity to antifungals, stress conditions and to newly synthesized silver complexes by
macrodilution method. In the presence of azols, we have evaluated the expression of genes
involved in detoxication process and adaptation to antifungals by Real-time PCR.

The studied strain has shown resistance or decreased sensitivity to several antifungals. We
observed an increased expression of the genes coding for CYP51A, CYP51B, ERG25A, ERG3
and the transcription factor SrbA in presence of azoles. Despite a mutation in cyp51A, which
ensure resistance against azoles, we have noticed some signs of adaptation mechanisms at the
gene transcription level. Newly synthesized silver complexes could serve as alternative agents
for A. fumigatus inactivation. We have noticed the antifungal activity of several silver
complexes that inhibited the germination of A. fumigatus spores.

This work was created with the support of grants VEGA 1/0388/22 and APVV- APVV-19-
0094.
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Role unikatnich ladderanovych lipidi v anammox bakteriich

M.Sc. Christina Bachmannova

Ustav technologie vody a prostiedi, Vysoka $kola chemicko-technologicka v Praze

Bachmannovéa C.**, Danner S.1, Navratilova K.2, Podzimek T.3, Lipovova P.3, Bartacek J.%, Kouba V.1

Vysok4 §kola chemicko-technologické, Ustav technologie vody a prostiedi, Technicka 5, 166 28 Praha 6 — Dejvice
2yysoka $kola chemicko-technologicka, Ustav analyzy potravin a vyZivy, Technicka 5, 166 28 Praha 6 — Dejvice
3Vysoka $kola chemicko-technologicka, Ustav biochemie a mikrobiologie, Technicka 5, 166 28 Praha 6 — Dejvice
*autor pro korespondenci, email: bachmanc@vscht.cz

Anaerobni amoniak oxidujici (anammox) bakterie syntetizuji jedine¢né lipidy s cyklobutany,
takzvané ladderany. Pritomnost cyklobutanii v lipidech je spojovana s permeabilitou membran,
podobné jako u neékterych extremofilt. Tyto organismy, vyskytujici se blizko horkych prament
nebo v jinych extrémnich podminkach, ¢asto obsahuji lipidy s cyklopentany ¢i cyklohexany.
Vétsina anammox jsou ale planktonni bakterie V jezerech ¢i oceanech, zdanlivé tedy pro tvorbu
ladderanti nemaji ditvod. Zatim ovSem nebylo objasnéno, za jakym tcelem a jakych podminek
si anammox syntetizuji ladderany.

Proto jsme v této praci provozovali po 52 dni dva identické bioreaktory s kulturou obohacenou
0 anammox bakterie. V prvnim reaktoru byla udrzovana konstantni teplota 30 &+ 0,5°C, zatimco
ve druhém reaktoru byla postupné zvysovana na 40 + 0,1°C. Vzorky biomasy byly po ukonéeni
kultivace vyuzity k extrakci a analyze ladderanti na U-HPLC-HRMS. Dale byl stanoven pomér
anammox K ostatnim organismtm pomoci qPCR.

Dle nasich vysledkt si anammox s rostouci teplotou syntetizuji nejen vice ladderanovych
lipidti, ale i ladderdny svice cyklobutanovymi kruhy. Tento adaptacni mechanismus
pravdépodobné pomaha udrzet optimalni permeabilitu membran za rtiznych teplot i u téchto
planktonnich organismi. Zabranuje tak ztrat¢ protonového gradientu klicového pro bakterie,
jejichz metabolismus generuje jen malo energie.

2 Obsah
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Potencidlné patogenni bakterie v recyklovanych vodach

RNDr. Dana BaudiSova, Ph.D.

Statni zdravotni Gstav, Praha

RNDr. Sarka Bobkova, Ph.D.

Statni zdravotni Gstav, Praha

Soucasnym trendem je vyuzivat recyklovanou vodu k zavlaham ¢i splachovani WC, a to jak
v domécnosti, tak ve vetejnych prostorech. Tento typ vod vSak mlize obsahovat bakterie, které
mohou ohrozovat lidské zdravi.

Cilem pftispévku je ukdzat na naSich vysledcich potencialn€ patogenni bakterie relevantni pro
kazdy typ recyklované vody (Seda voda, srazkova voda, voda v méstskych vodnich prvcich),
na které by meélo byt pamatovano pfi jejim vyuzivani zejména ve vefejném prostoru. Prosté
vzorky vod byly odebirany v letech 2020-2022 a analyzovény standardizovanymi metodami.

Pfi vyuziti Sedych vod jsou nejrizikovéjsi vdechované aerosoly. Proto jeden z hlavnich
ukazateld jsou bakterie rodu Legionella, které byly prokazany i v nasich vzorcich. Za dal$ich
potencialnich patogent byla prokazana atypicka mykobakteria a Pseudomonas aeruginosa.
U bakterii z ¢eledi Enterobacteriaceae byla testovana citlivost na antibiotika a nejvyznamnéjsi
rezistence byla shledana u kment izolovanych ze zdravotnickych zatizeni.

Srazkové vody pochazeji ze splachti stfech a venkovnich ploch, proto zde lze ocekavat bakterie,
spojené se zvifaty. V naSich vzorcich jsme neprokazali zadné bakterie rodu Campylobacter ani
Salmonella, atypicka mykobakteria byla nalezena pouze vyjimeéné (a zadné M. avium). I pies
relativné nizky obsah E. coli, byly v téchto vzorcich vyznamné pocty Clostridium perfringens,
které indikuji fekalni znecisténi starsiho data.

Vody v méstskych vodnich prvcich jsou kontaminovany pfedev§im vnosem ,.koupajicich se*
pii vysoké navstévnosti. Legionely zjiStény nebyly, pifi vysoké navstévnosti vSak byly
zjistovany vyznamné pocty kmentt P. aeruginosa a Staphylococcus aureus, véetné MRSA
kment.

Piispévek vznikl v ramci projektu TACR SS01010179 Stanoveni hygienickych pozadavki na
recyklovanou vodu vyuzivanou v budovach a méstskych vodnich prvcich.

3 Obsah
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Izolace a charakterizace bakteriofagi proti humannim a veterinarnim
patogenim

MUDr. Martin Benegik2?

MB PHARMA, Luzicka 1893/9, Praha

Tereza Sopikoval?2, Dana Stverakoval?, Katefina Plachal?, Marie Komarkova®?3, Tibor Botkal?,
Marta Siborova®, Pavel Plevka®, Milan Bunata'?, Marek Moga%?®

2FAGOFARMA, Londynska 730/59, Praha

3Masarykova univerzita, P¥irodovédecka fakulta, Ustav experimentalni biologie, Brno
4CEITEC - Central European Institute of Technology, Masarykova univerzita, Brno
SUniverzita Karlova, Pfirodovédecka fakulta, Praha

Fagova terapie, jejiz objev sahd do 20. let 20. stoleti, pfedstavuje moznou alternativu
k antibiotické 1é¢bé. Vzhledem ke globalnimu problému stale Casté&ji se vyskytujicich bakterii
rezistentnich k antibiotikim se zacaly bakteriofdgy dostavat opét do poptedi zajmu. Vyhodou
fagh oproti antibiotikim je jejich vysoka specifita k hostitelskému kmeni, schopnost
multiplicity v misté infekce a jejich pfirozena schopnost piekonavat obranné mechanismy
hostitele. Nejen fagy, ale i lytické enzymy kddované bakteriofagy (endolyziny) jsou moznou
alternativou Kk antibiotikiim.

Cilem nasi spolecnosti je vybudovani sbirky dobie charakterizovanych bakteriofagi
pouzitelnych v huménni i veterinarni medicin€ a vyvinuti protokolu pro rychlou izolaci fagt
tak, abychom byli schopni rychle zareagovat na aktualni potfeby pacientti.

Nase sbirka obsahuje fagy proti bakteriim S. aureus, S. sciuri, P. aeruginosa, E. coli,
A. salmonicida, A. hydrophila, K. pneumoniae, A. baumannii, a C. acnes.

Fagy jsou izolovany na bakterialnich kmenech pochazejicich z nemocni¢niho prostiedi,
zvitecich farem a bakteridlni sbirky Masarykovy univerzity. Zdrojem fagl jsou nejcastéji
odpadni vody, odtok z Cistiren odpadnich vod, moctvka atd. Citlivost bakterii vaci
izolovanym fagim je testovana kapkovou metodou. U jednotlivych fagl jsou optimalizovany
podminky pro pomnoZovani a u vybranych fagi je sledovana dlouhodoba stabilita v surovém
i purifikovaném lyzatu. Dalsim krokem je detailni charakterizace fagh, sekvenace jejich
genomil, precisténi a zobrazeni pomoci transmisni elektronové mikroskopie.

Dékujeme za finan¢ni podporu vyzkumnych projekti:

FV40027, Ministry of Industry and Trade of the Czech Republic (Fagofarma)
CZ.01.1.02/0.0/0.0/17_176/0015580, Ministry of Industry and Trade of the Czech Republic
(MB PHARMA)
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In vitro cultivation of the syphilis spirochete, Treponema pallidum ssp. pallidum

Mgr. Juraj Bosak, Ph.D.

Department of Biology, Faculty of Medicine, Masaryk University, Kamenice 5, 62500 Brno, Czech
Republic

Matgj Hrala®, Petra Pospisilova?, David Smajs’

!Department of Biology, Faculty of Medicine, Masaryk University, Kamenice 5, 62500 Brno, Czech
Republic

Backround

The pathogenic bacteria of the genus Treponema cause serious health problem, with over
6 million new syphilis cases identified worldwide every year. These spirochcetes are obligatory
pathogens adapted to the host, and for decades, their routine maintenance required infection of
laboratory animals. In 2018, a long-term in vitro cultivation system of T. pallidum was
established by Steven Norris' laboratory (University of Texas, USA).

Aim
The aim of this study was to use the in vitro cultivation system for characterization of growth
parameters of different T. pallidum strains.

Methods

During in vitro cultivation, T. pallidum is coincubated with rabbit epithelial cells Sf1Ep in
a modified complete medium (TpCM-2) at 34°C. The cultivation requires a microaerobic
atmosphere (i.e., 1.5% O, 5% CO,, and 83.5% N) and regular subcultures every 7 days.

Results

We analyzed growth parameters for 6 T. pallidum strains representing Nichols-like group and
SS14-like group. In vitro, Nichols-like strains showed shorter doubling time compared to
members of SS14-like group. In addition, the minimal inhibition concentrations for penicillin
and ciprofloxacin was defined in vitro.

Conclusions
The revolutionary technique for in vitro cultivation of pathogenic treponemes opened a new
approach to study genetics and pathogenicity of treponemal infections.

5 Obsah
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Genetic deconstruction of the porin complement in Pseudomonas putida

Mgr. Barbora Bienkova

Department of Experimental Biology, Section of Microbiology, Faculty of Science, Masaryk
University, Kamenice 753/5, 62500 Brno, Czechia

Nicolas Wirth?, Pablo I. Nikel?, Pavel Dvorak®

1Department of Experimental Biology, Section of Microbiology, Faculty of Science, Masaryk
University, Kamenice 753/5, 62500 Brno, Czechia

2The Novo Nordisk Foundation Center for Biosustainability, Technical University of Denmark, 2800
Kongens Lyngby, Denmark

The bacterial envelope is an intricate structure that enables separation of the outer environment
from the cytosol to retain optimal conditions for biological reactions. The first barrier in Gram-
negative bacteria is the outer membrane. Communication with the environment is provided by
porins that are either general (unspecific channels with a limiting pore size) or specific (via
a substrate-binding domain). Pseudomonas putida is an example of a G- bacterium that does
not encode any general porins and thus has a low outer membrane permeability [1]. This
organism is gaining increasing attention as a microbial cell factory for lignocellulose
biotechnology. In this study, we aim to dissect the role of porins for transport of lignocellulose-
derived carbohydrates in P. putida.

We used modern genome editing tools such as homology recombination-based genomic
deletions or gene inactivation by introduction of a preliminary stop codon. We mapped the
porin complement in P. putida via bioinformatics and selected genes encoding potential
carbohydrate-selective porins for further experiments. Chosen genes were knocked out and the
mutants were characterised in terms of their growth on selected sugars. The results suggest that
the role of carbohydrate-specific porins in P. putida is more complex than generally assumed.
In conclusion, the composition of the outer membrane affects metabolism of the respective
substrates. This feature should be considered while engineering novel metabolic traits in
bacteria.

[1] S. Chevalier et al., FEMS Microbiol. Rev., 2017, doi: 10.1093/femsre/fux020.
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C-type Lectine protein viru Afrického moru prasat

MVDr. Dagmar Bfinek Kolafova

Ustav infek¢nich chorob a mikrobiologie, Fakulta veterinarniho 1ékatstvi,
Veterinarni univerzita Brno

prof. MVDr. Vladimir Celer, Ph.D.

Ustav infekénich chorob a mikrobiologie, Fakulta veterinarniho 1ékaistvi,
Veterinarni univerzita Brno

Uvod

Virus afrického moru prasat, rod Asfivirus z ¢eledi Asfarviridae, je cytoplazmaticky, linearni,
obaleny dsDNA virus ptenaSeny vektorem, ktery postihuje vSechny ¢leny celedi Suideae.
K prevenci infekce zatim neexistuje vakcina, ¢asteCné v dusledku neznamé funkce vétSiny
virovych proteinti. C-type lectin protein je jednim z kandidati na proteiny s imunogenni funkci.

Cil
Cilem prace byla identifikace antigennich oblasti ve struktufe C-type lectin proteinu a to
porovnanim in-silico a pepscan analyzy tohoto proteinu.

Metodika

Oblasti proteinu s antigennimi vlastnostmi byly identifikovany in silico analyzou (programem
dostupnym v Immune Epitope Database). Dale byly navrzeny a nasyntetizovany peptidy
pokryvajici celou délku C-type lectin proteinu. Jejich sérologicka reaktivita byla testovana na
souboru sér prasat pozitivnich na virus afrického moru prasat.

Vysledky
Korelace mezi in-silico identifikovanymi B-bunéénymi epitopy a syntetickymi peptidy byla
identifikovana u vétSiny peptidi.

Zavér

Byly zjistény domény obsahujici potencialni B-bunééné epitopy ve struktute C-type lectin
proteinu. Dle naSich experimenti se C-type lectin protein zda byt vhodnym kandidatem nejen
na protein s vyznamem v sérologické diagnostice viru, ale i na subjednotkovou vakcinu proti
Africkému moru prasat.

Tato prace byla financovana projektem tviirci agenturou VETUNI, 2022ITA12
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Dekarboxylazova aktivita mikroorganizmii v potravinach

prof. RNDr. Leona Buiikova, Ph.D.

Univerzita Tomase Bati ve Zling, Fakulta technologické, Ustav inZenyrstvi ochrany Zivotniho prostiedi

Purevdorj Khatantuul®, Klementové Lucie!, Riemel Jakub, Bibkova Dagmar?, Buiika Frantisek?

Univerzita Tomase Bati ve Zling, Fakulta technologicka, Ustav inZzenyrstvi ochrany Zivotniho
prostiedi,
2Univerzita obrany, Fakulta vojenského leadershipu, Katedra logistiky

Bezpecnost potravin miize byt ohrozovana mnohymi riziky biologického, fyzikalniho nebo
chemického pitivodu. Mezi Casto sledované kontaminanty potravin patii v posledni dobé
i biogenni aminy (BA), jejichz produkce je spojena s dekarboxylazovou aktivitou
mikrorganizmil. BA se vyskytuji prakticky ve vSech potravinach, které obsahuji proteiny nebo
volné aminokyseliny. Cilem studie bylo sledovat vyskyt mikroorganizmi s dekarboxylazovou
aktivitou v potravinach.

Produkce BA (tyraminu, histaminu, fenyletylaminu, putrescinu, kadaverinu a tryptaminu)
mikroorganizmy byla sledovana in vitro pomoci HPLC/UV-Vis po ptedkolonové derivatizaci
dansylchloridem v médiu po odstranéni bunék a po filtraci. Z vysledkt vyplyva, ze u pfirodnich
zrajicich syri jsou za produkci biogennich amint, pievazné tyraminu, zodpovédné predevsim
non-starterové bakterie mlééného kvaseni (zejména mlécné tyCinky a enterokoky). Z povrchu
driibeze byly izolovany gramnegativni ty¢inky ¢eledi Enterobacteriaceae, rodi Pseudomonas
a Aeromonas produkujici tyramin, putrescin a kadaverin. Pfitomnost dekarboxylaza-
pozitivnich mikroorganizmt byla zjisténa také v odpadnich vodach mlékarenského primyslu,
kde za producenty BA byly oznafeny piedev§im grampozitivni koky (Staphylococcus,
Enterococcus, Lactococcus, Kocuria) a gramnegativni ty¢inky (Acinetobacter, Pseudomonas,
Aeromonas, enterobakterie). Vysledky dale poukazuji na to, Ze produkce biogennich amint
muze byt ovlivnéna mnohymi faktory vnéjsiho prostiedi.
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Richness and opportunistic pathogenicity of psychrotolerant fungi from high
altitude (>5000 masl) crater lakes and glaciers in the Iztaccihuatl volcano
(Mexico)

M.Sc. Rosa Paulina Calvillo-Medina, Ph.D.

Institute of Soil Biology, Biology Centre CAS, Ceské Budgjovice, Czechia

RNDr. Alica Chronakova, Ph.D.

Institute of Soil Biology, Biology Centre CAS, Ceské Budgjovice, Czechia

In Mexico little is known about high-altitude glacial psychrotolerant fungi, most of them have
been isolated from polar and alpine environments. It has been documented that some of these
species may play an important role in human opportunistic infections. Characterization of their
capacity to survive in these environments could help to understand their role in virulence
processes in humans and resistance to antibiotics.

In the present study, we isolated and investigated in vitro potential pathogenicity of fungi from
high altitude (>5000 masl) at two glaciers and two crater lakes from Iztaccihuatl volcano in
Mexico.

The molecular and phylogenetic identification of isolates allowed identification of genus level
of 39 isolates belonging to Basidiomycota and Ascomycota and mainly to Mrakia, Phenoliferia,
and Naganishia genera. All isolated fungi were thermotolerant, some hemolytic, and resistant
to different concentrations of antifungals (ketoconazole, itraconazole). Fungi most tolerant to
hemolysis, thermotolerance, and resistance to antifungals were Phenoliferia and Naganishia
and to a lesser extent Tausonia. To our knowledge, this is the first report from Mexico on
cultivable mycobiota richness and their potential pathogenicity.

The results obtained here open new possibilities for future investigations about fungal richness
and possible capacities in opportunistic pathogenicity on humans. Extremophilic fungal
communities should be further explored and investigated before global warming causes
permanent changes and we miss the opportunity to describe these special sites.
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Wastewater as a source of antibiotic resistant coliform bacteria

Ing. Klara Cverenkarova

Department of Nutrition and Food Quality Assessment, Institute of Food Science and Nutrition, Faculty
of Chemical and Food Technology, Slovak University of Technology in Bratislava

Krahulcova Monika?, Mackul’ak Tomas?, Birosova Lucial

1Department of Nutrition and Food Quality Assessment, Institute of Food Science and Nutrition,
Faculty of Chemical and Food Technology, Slovak University of Technology in Bratislava
2Department of Environmental Engineering, Institute of Chemical and Environmental Engineering,
Faculty of Chemical and Food Technology, Slovak University of Technology in Bratislava

Introduction
Coliform bacteria are more often becoming antibiotic resistant and this phenomenom is one of
the biggest threats for public health.

Aim
The aim of this work was to identify and characterize isolates of coliform bacteria from
wastewater.

Methodology

Samples of influent and effluent wastewater were collected from 2 wastewater treatment plants
in Bratislava. Strains of coliform bacteria were isolated from Chromocult Coliform Agar
supplemented with different antibiotics and identified with MALDI-TOF MS. Antibiotic
resistance profiles of isolates were detected by macrodilution method with use of 8 antibiotics
and triclosan. Biofilm formation was assessed with crystal violet assay. Agar-cartwheel method
with ethidium bromide was used for detection of overexpressed efflux pumps. Bacterial strains
were screened for presence of several antibiotic resistance genes by PCR.

Results

A total number of 51 bacterial isolates of coliforms was isolated. The most prevalent was
Escherichia coli (86,3%). 98,0% of strains were resistant to ampicillin, 94,1% to sulfisoxazole
and 60,8% to tetracycline. 82,4% of isolates were multidrug resistant. Biofilm production was
strong in 58,8% of isolates. Overexpressed efflux pumps were detected in 5 isolates. blarem
gene was the most prevalent resistance gene in 54,9% of isolates. blaswv,oxa, tetA, sull, 2 and
gnrB, S were also detected.

Conclusion

The results show that the wastewater from Bratislava treatment plants is a source of multidrug
resistant coliform bacteria. The isolates often carry multiple resistance genes and can support
the spread of resistance genes in the environment.

Funding
This work was supported by VEGA 1/0464/21.
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Comprehensive analysis of mobile genetic elements in chicken gut microbiome
using a novel in-silico approach

Darina Cejkova, Ph.D

Department of Biomedical Engineering, Faculty of Electrical Engineering and Communication, Brno
University of Technology, Brno, Czech Republic

Jana Schwarzerova'?, Ivan Rychlik®

1Department of Biomedical Engineering, Faculty of Electrical Engineering and Communication, Brno
University of Technology, Brno, Czech Republic

2Molecular Systems Biology (MOSYS), University of Vienna, Vienna, Austria

3Veterinary Research Institute, Brno, Czech Republic

Antibiotic use in farming for decades led also to the selection pressure on chicken
commensal bacteria which adapted to those changes by the acquisition of antibiotic
resistance genes. In the study, we developed a novel approach to identify mobile genetic
elements in genomes of chicken gut microbiota.

We established a bacterial culture collection originated from healthy chicken ceca with
respect to gather commensal bacteria. Extracted gDNAs were sequenced on Illumina
platform and assembled. To identify traits of horizontal gene transfer, almost identical
genes (> 99 % id over 100 % length) present in different bacterial genomospecies were
extracted and functionally annotated.

Genomes of 275 bacterial isolates were analyzed in this study; spanning altogether
7 different phyla. Within the analysis pipeline we identified 1417 protein-coding genes.
In total, 634 genes are prevalent among Gram positive bacteria, 785 genes are prevalent
among Gram negative bacteria and 8 genes were found in both; most of the gene were
of unknown function. Interestingly, we identified a novel putative aminoglycoside
resistance protein, uridine phosphorylase (protein likely involved in drug metabolism)
and protein with ATPase domain.

On summary, we identified genes envisaged to drive horizontal gene transfer between
individual chicken gut microbiota members, not only across different genera but also
between more distant bacterial taxa. Based on our comprehensive analysis we suppose
that many hypothetical genes represent important yet an unknown section of resistome
and/or mobilome.
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Vysledky dvouletého monitoringu vyskytu RNA SARS-CoV-2 v odpadnich
vodach prazské stokové sité

Ing. Eliska Cermakova

Ustav biochemie a mikrobiologie, Vysoka $kola chemicko-technologicka v Praze

Jana Bartackova?, Jan Bartacek?, Katefina Demneroval, Alzbéta Dostalkova®, Marco Lopez?, Zuzana
Novakova*, Michaela Rumlova®, lva Swierczkova®, Petr Sykora* a Kamila Zdetikova®

! Ustav biochemie a mikrobiologie, VSCHT Praha

2 Ustav technologie vody a prosttedi, VSCHT Praha
3 Ustav biotechnologie, VSCHT Praha

4 Prazske vodovody a kanalizace, a.s.

®> Vojensky zdravotni Gstav Praha

Pandemie COVID-19 propukla v roce 2020. Pfiznaky onemocnéni jsou velmi riznorodé,
véetné bezptiznakového stavu. Bylo prokazano, Ze infikovana osoba miize vylucovat ptivodce
onemocnéni, virus SARS-CoV-2, stolici dfive, nez se u ni projevi symptomy nakazy.
Monitorovani §ifeni tohoto viru na bazi odpadnich vod (OV) tak bylo navrzeno jako nastroj na
podporu epidemiologie.

V nasi studii jsme monitorovali vyskyt RNA SARS-CoV-2 v OV na vybranych mistech prazské
kanalizacni sit¢ pomoci RT-gPCR (srpen 2020 - kvéten 2022). Mimo to byly od podzimu 2021
odebirany vzorky i v jednotlivych objektech s vys$im rizikem vyskytu nakazenych, jako
napiiklad Skoly, domovy duchodci nebo univerzitni Koleje. Vysledky byly porovnany
S dostupnymi epidemickymi daty pro COVID-19 ze stejné oblasti. Dle ofekavani bylo
potvrzeno, Zze s po¢tem nakazenych jedincll v populaci vzrista i mnozstvi vylou¢eného viru
nebo ¢asti jeho RNA do OV. Korelace mezi koncentraci virové RNA v OV a daty z klinickych
studii byla dobra zejména pro obytné oblasti s vice nez 7000 registrovanymi obyvateli a pro
hlavni prazské kanalizace; detekovat vyvoj epidemie vSak bylo mozné i v ptipadé€ jednotlivych
budov. U vybranych velkych lokalit bylo dale prokazano, ze ptitomnost RNA SARS-CoV-2
vV odebranych vzorcich OV odpovida vys$simu poctu infikovanych lidi, nez ukazuji data
z klinickych testu.

Vysledky studie naznacuji, Ze monitorovani RNA viru SARS-CoV-2 v OV odebranych
z malych kanalizaci miZe pomoci vcas detekovat vyskyt nakazenych v mistnich ctvrtich.
To mize pomoci pii sledovani hotspott COVID-19 ve velkych méstech; zarovein muze byt
RT-gPCR protokol pouzit jako dopliikovy systém k sledovani vyskytu viru SARS-CoV-2
v oblastech s omezenou kapacitou klinického testovani.

Prace byla financné podporena grantem Ceské technologické agentury TA CR
¢. 8801020112 a v§emi institucemi zahrnutymi do tohoto vyzkumu.
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Clostridioides difficile v Univerzitnej nemocnici L.Pasteura pocas pandémie
COVID-19

RNDr. Katarina Curova, PhD.

Ustav lekarskej a klinickej mikrobiologie UPJS LF, Trieda SNP 1, Kogice 040 11, Slovensko

Toporova Annamérial, Novotny Martin?, Kamlérovd Anna® Lovayova Viera!, Nagyova Mdria?,
Siegfried Leonard*

1 Ustav lekarskej a klinickej mikrobiologie UPJS LF, Trieda SNP 1, Kosice 040 11, Slovensko

2 Klinika infektoldgie a cestovnej mediciny UPJS LF a UNLP, Rastislavova 43, 041 90, Slovensko
3Centrum klinického a predklinického vyskumu MEDIPARK, UPJS LF, Trieda SNP 1, Kogice 040 11,
Slovensko

Uvod

Klostridiova enterokolitida, ktorej pévodcom je Clostridioides difficile (CD), predstavuje
v zavazny problém zdravotnictva v celosvetovom meradle. U hospitalizovanych pacientov
vznika najcastejSie v stvislosti s liecbou §irokospektralnymi antibiotikami, ktorych uzivanie
v obdobi pandémie COVID-19 vyrazne vzrastlo.

Ciel
Analyzovat’ vyskyt a molekularno-biologické vlastnosti CD u pacientov hospitalizovanych na
jednotlivych oddeleniach Univerzitnej nemocnice L. Pasteura (UNLP) v Kosiciach pocas roka
2021.

Metodika

K detekcii enzymu glutamatdehydrogenaza (GDH) a toxinov A/B vo vzorkach stolic bol
pouzity imunochromatograficky test. GDH pozitivne a toxin pozitivne/negativne vzorky stolic
boli nasledne kultivované a identifikované metdédou MALDI TOF MS. Multiplexnou PCR boli
detekované gény tcdA, tcdB, cdtA and cdtB, ktoré koduju toxin A, toxin B a binarny toxin.
K urceniu ribotypov bola pouzita kapilarna elektroforéza.

Vysledky

Celkovy pocet GDH pozitivnych a toxin pozitivnych/negativnych vzoriek stolic za rok 2021
bol 220. Pozitivna kultivécia a identifikdcia CD bola potvrdena pri 198 vzorkach. Multiplexnou
PCR boli gény tcdA a tcdB potvrdené pri 97% a cdtA a cdtB pri 65 % izolatov CD. Ribotyp
176, ktory produkuje vSetky 3 toxiny, ma v UNLP najvyssiu prevalenciu.

Zaver

Vysoky vyskyt hypervirulentnych kmenov CD v UNLP poukazuje na potrebu zavedenia
a monitorovania striktnych epidemiologickych opatreni a implementaciu komplexnej
a kontinuélnej diagnostiky CD na lokalnej aj celoslovenskej trovni.

Tento vyskum bol realizovany s podporou projektu TRANSFEC 2019/34-UPJS-6.
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Sledovani Sifeni multirezistentnich kmeni Klebsiella spp. z nemocnic
do prosti‘edi cestou odpadnich vod s vyuZitim celogenomového sekvenovani

Mgr. Lenka Davidova Gerzova, Ph.D.!

ISttedoevropsky technologicky institut, Veterinarni univerzita Brno, Brno, Ceska Republika

Jarmila Laugoval?, lva Sukkar?, Lucie Nechutnd®*, Katefina Vlkova®*, Katefina Chud&jova®*, Monika
Dolejskal?45

IStredoevropsky technologicky institut, Veterinarni univerzita Brno, Brno, Ceska Republika

?Ustav biologie a chorob voln& Zijicich zvifat, Fakulta veterinarni hygieny a ekologie, Veterinarni
univerzita Brno, Brno, Ceska Republika

3Ustav mikrobiologie, Fakultni nemocnice Plzen, Plzen, Ceska Republika

“Biomedicinské centrum, Lékafska fakulta v Plzni, Univerzita Karlova, Plzeti, Ceska Republika
50ddgleni klinické mikrobiologie a imunologie, Ustav laboratorni mediciny, Fakultni nemocnice Brno,
Brno Ceska Republika

Cistirny odpadnich vod (COV) zpracovévaji odpadni vodu z nemocnic i komunity a piecisténa
voda se dostava zpét do prostiedi. Cilem této studie bylo zjistit, zda se nozokomialni kmeny
Klebsiella spp. srezistenci ke klinicky vyznamnym skupindm antibiotik mohou §ifit
Z nemocnic do prostiedi cestou odpadnich vod.

Celkem byly ve dvou odbérovych cyklech na dvou lokalitach ziskany izolaty odpadni vody
z nemocnic (n=98), na piitoku (n=57) a odtoku (n=74) z méstské COV, fece nad (n=22) a pod
(n=19) méstskou COV. Zaroveii byly v nemocnicich sbirany izolaty Klebsiella spp.
z mocovych infekci (n=138). U vSech izolati (n=408) byla vysetifena Kk citlivost k 24
antibiotikim a provedeno celogenomoveé sekvenovani.

Multirezistentni profil vykazovalo 94 % izolatd; vSechny izolaty byly rezistentni k beta-
laktamovym antibiotikim, 99 % izolati bylo rezistentnich k tetracyklinu, 79 %
k ciprofloxacinu, 77 % ktobramycinu a 20 % k chloramfenikolu. U vSech izolata byla
potvrzena produkce Sirokospektrych beta-laktamaz, kterou z 94 % kodoval gen blacrx-m-is.
Geny pro produkci karbapenemaz byly zachyceny u 5 % izolati. Celkem bylo identifikovano
78 riznych sekvenénich typa (ST); nejcastéji zastoupena byla patogenni linie ST307 (n=53),
ktera byla pfitomna ve vSech zdrojich vody i u klinickych izolatt. Dal$imi patogennimi liniemi
s vysokou prevalenci byly ST29 (n=17), ST405 (n=19) a ST616 (n=17).

V této studii jsme detekovali ve vSech typech vzorkdl, a to vcetné povrchovych vod,
multirezistentni kmeny Klebsiella spp. s patogennim potencialem. Nejvice alarmujici je zachyt

producenti karbapenemaz v prostiedi, odkud se mohou dale $ifit.

Financovano z NU20J-09-00040 a 210/2022/FVHE.
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Variabilita viru SARS-CoV-2 a sledovani privatnich mutaci pomoci NGS

Mgr. Milada Dvotackova, Ph.D.

Mikrobiologicky tstav LF MU a FN u sv. Anny v Brn¢, Pekaiska 53, Brno 656 91

K. Zettlova, L. Zame¢nikova, M. Dvotakova Heroldova, L. Vacek, D. Kleknerova, J. Vrbsky

Uvod

V prosinci 2019 byl v ¢inském Wuhanu poprvé zaznamenan vyskyt viru SARS-CoV-2 a jiz
Vv bieznu 2020 bylo rozsifeni viru oznaceno Svétovou zdravotnickou organizaci jako pandemie.
Virus se celosvétoveé rozsifil kvili své vysoké infekénosti a patogenité. Postupem cCasu se
ukazalo, ze ma velkou schopnost mutovat a vytvaret rizné klinicky a epidemiologicky
vyznamné varianty (VOC, Variants Of Concern).

Cil

Cilem prace bylo ukazat variabilitu nami sekvenovanych kmeni SARS-CoV-2 a rovnéz
poukazat na vyvijejici se taxonomii a nomenklaturu viru. Dal§im cilem bylo srovnani nasich
kment s kmeny zachycenymi ve Velké Britanii se zaméfenim na privatni mutace viru.

Metodika

Kmeny byly izolovany pomoci izola¢niho kitu 96A Viral RNA Auto Extraction & Purification
Kit (Ethanol-Free) (3DMed Diagnostics), sekvenaéni knihovna byla pfipravena pomoci kitl
firmy Illumina. Sekvenovani bylo provedeno v pfistroji MiSeq (Illumina). Vysledky byly
analyzovany za pomoci software pro detekci a sledovani SARS-CoV-2 BaseSpace Sequence
Hub, na platformé Illumina DRAGEN Bio-IT.

Vysledky

Od ledna 2022 dominovala varianta nazvand Omicron. Zpocatku jsme detekovali jeji
nejrozsitenéjsi subvariantu BA.1 a jeji dalsi linie. V redlném case jsme zaznamenali rozsifeni
subvarianty BA.2 a jejich linif, ktera velmi rychle vytlacila subvariantu BA.1 a v souc¢asné dob¢
dominuje. V kratkém ¢asovém Useku jsme zaznamenali vysoky pocet zmén virového genomu,
vcetné vzniku rekombinantni varianty.

Zavér

Konkrétn¢ jsme se zaméfili na srovnani sttedoevropskych mutaci s mutacemi detekovanymi ve
Velké Britanii, srovnali jsme stejné obdobi a stejny pocet vzorkl, pficemz jsme zjistovali
vyskyt unikatnich mutaci v na$i populaci. Jako prvni v CR jsme zachytili rekombinantni
variantu BA.XJ jejiz nomenklatura se v mezinarodnich databazich dynamicky méni.
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Multiplexni qPCR pro detekci a rozliSeni zastupci komplexu Mycobacterium
avium a Mycobacterium abscessus ze sputa pacienti

Mgr. Radka Dziedzinska, Ph.D.

Ustav Zivogisné fyziologie a genetiky Akademie véd CR

Jana Okunkoval, Petr Kralik?, Jana Svobodova3, Miriam Mala*®, lva Slana®

1 Vyzkumny ustav veterinarniho lékaistvi, Brno, Ceské republika

2 Ustav zivoisné fyziologie a genetiky Akademie véd CR, Lib&chov, Ceské republika
3|FCOR - Klinické Laboratofe Ltd., Brno, Ceska republika

4 Centrum cystické fibrozy, Klinika détskych infekénich nemoci FN Brno, Ceska republika
5 Lékaiské fakulta, Masarykova univerzita Brno, Ceska republika

6 Veterinarni univerzita Brno, Ceska republika

Cysticka fibroza (CF) je zavazné onemocnéni s multisystémovymi klinickymi ptiznaky, které
je casto komplikovano bakterialni kontaminaci. V posledni dobé€ nartistd prevalence
netuberkuloznich mykobakterii (NTM) jakozto piavodcu infekci u pacientd s CF. Mezi
nejcastéjsi druhy patii zastupci komplexu M. avium (MAC) a komplexu M. abscessus
(MABSC), ktefi se vyznacuji Castou rezistenci k antibiotikiim. Spravna a v¢asna detekce NTM
je tedy zasadni pro dalsi 1éCbu pacientt s CF.

Cilem prace bylo vyvinout real time PCR (qPCR) pro rozliseni komplexu MAC a MABSC
a detekci zastupci MABSC: M. a. subsp. abscessus/bolletii (MAAb/MAB) a M. a. subsp.
massiliense (MAM) piimo ze sputa pacientt s CF.

Izolace ze sputa byla provedena pomoci Qiagen DNeasy Blood & Tissue Kit. gPCR zahrnovala
4 cile, véetné interni amplifikacni kontroly. Byl stanoven limit detekce (LOD) a specificita.
Systém byl testovan na 61 vzorcich sputa pacientt s diagnostikovanou i nediagnostikovanou
CF. Vysledky byly verifikovany pomoci dostupnych konvencnich PCR a sekvenovani.

Vyvinuta multiplexni gPCR metoda je schopna rozlisit mezi komplexem MAC a MABSC
a soucasné¢ detekovat zastupce MABSC komplexu piimo ze vzorki sputa, bez nutnosti
predchozi kultivace. Z 61 testovanych vzorkd bylo 29,5 % MAAb/MAB, 14,7 % MAM
a 26,2 % MAC. Zbyvajici vzorky nepatfily do MABSC ani MAC komplexu.

Vyvinuty kvadruplexni qPCR systém, kterému piedchdzi extrakce DNA pfimo ze sputa
pacientil bez nutnosti kultivace, vyrazné zlepsuje a urychluje cely proces diagnostiky pacienti
s CF, a je proto vhodny zejména pro pouziti v rutinnich laboratofich.
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Radioactive Contamination of Wild Mushrooms from Polis’ke forestry (Kyiv
region, Ukraine) in the remote period after the Chornobyl accident

doc. RNDr. Jiii Gabriel, DrSc.*

1 Institute of Microbiology, Czech Academy of Sciences, Videnska Str. 1083, Prague 14220, Czech
Republic

Ganna Grodzynska2*, Vitaliy Nebesnyi2, Volodymyr Landin3

2 Institute for Evolutionary Ecology, National Academy of Sciences of Ukraine, Acad. Lebedeva Str.
37, Kyiv 03143, Ukraine

3 Institute for Safety Problems of Nuclear Power Plants, National Academy of Sciences of Ukraine,
Lysogirs’ka Str., 12, Kyiv 03028, Ukraine

The study of the radiocesium activity in fruit bodies of 48 mushroom species from 18 locations
of Polis’ke forestry was carried out with y-spectrometry. The highest levels of *’Cs-activity
were recorded in 1998 in Lactarius rufus — 3,653,902, Imleria badia — 1,928,485, Paxillus
involutus — 1,629,826 Bqg/kg dry mass, and in 2000 - in Cortinarius praestans - 1,323,122 Bg/kg
dm from forest area in settlement of Polis’ke. By 2018, the activity of ®*’Cs in 56% in
Zelenopolyans’ke and 35% in Steshchyns’ke forestries exceeded the maximum permissible
levels accepted in Ukraine (2,500 Bg/kg dm). Significant differences in the levels of
contamination of the same species are noted not only in different localities, but also within the
same collection site, which is obviously associated with a complex of difficult-to-control
reasons - an extremely heterogeneous (mosaic) nature of contamination, the depth of mycelium
in the soil layer, microclimatic conditions in the place where individual fruit bodies grow. The
data obtained indicate a continuing danger to the population due to internal exposure as a result
of the uncontrolled consumption of wild mushrooms in this region. In 2018, the potential
effective dose reached the maximum value of 0.2386 mSv in Suillus spp. and 0.13 mSv in
I. badia from Zelenopolyans’ke forestry.
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Novel RNA molecules interacting with the bacterial transcription machinery

Mgr. Jarmila Hnilicova, Ph.D.

Laboratory of Microbial Genetics and Gene Expression, Institute of Microbiology of the CAS, v. v. i.

Viola Vatikova Hausnerova®, Mahmoud Shoman?, Dilip Kumar?, Jitka Jirat Matgjckoval, Petr Pajer?,
Martin Modrak®, Marek Schwarz®, Martin Pfevorovsky*, Libor Krasny!

!Laboratory of Microbial Genetics and Gene Expression, Institute of Microbiology of the CAS, v. v. i.,
2Military Health Institute, Military Medical Agency, 3Laboratory of Bioinformatics, Institute of
Microbiology of the CAS, v. v. i., “Laboratory of Microbial Genomics, Faculty of Science, Charles
University

Regulatory 6S RNA molecules that interact with RNA polymerase (RNAP) are widespread
among bacteria. We discovered a new type of regulatory RNA in mycobacteria, named it Ms1
and showed that Ms1 regulates the amount of RNAP in nonpathogenic Mycobacterium
smegmatis. In addition, we found putative Ms1 homologs among other actinobacteria using
a bioinformatic search. Actinobacteria include severe human pathogens (e.g. Mycobacterium
tuberculosis), industrially important producers of amino acids (Corynebacterium
glutamicum) or antibiotics (Streptomycetes).

It is unclear if actinobacteria have also 6S RNA; putative 6S RNAs were reported from
Streptomyces coelicolor. It is also not known if other types of RNAP-associated RNAS
(in addition to Ms1 or 6S RNA) exist in bacteria.

We performed RIP-seq (RNA immunoprecipitation coupled with next-generation sequencing)
and identified a complete set of regulatory RNAS interacting with the transcription machinery
in several bacterial species - Mycobacterium smegmatis, Mycobacterium tuberculosis,
Streptomycetes celicolor and the well-established model organism Bacillus subtilis.

Our data show that in addition to 6S and Ms1 RNA, other RNAs associate with various forms
of bacterial RNA polymerase.

These novel RNAs expand the portfolio of possible mechanisms of bacterial transcription
regulation. We propose that 6S RNA and Ms1 were the first RNAs to be identified due to their
high abundance; however, other; less abundant regulatory RNAs are being discovered.
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Microbial Communities of Biofilms in Non-Healing Chronic Wounds

Ing. Veronika Hola, Ph.D.}

Ynstitute for Microbiology of Faculty of Medicine, Masaryk University and St. Anne’s University
Hospital in Brno, CZ

RNDr. Katefina Snopkova?!, Bc. Pavlina Urbanova?, Mgr. Monika Dvoidkova-Heroldova, Ph.D. !, Doc.
MUDr. Bfetislav Lipovy, Ph.D. 2, MUDr. Zuzana Jelinkova, Ph.D. 2, MUDr. Zden&k Dvoiak, Ph.D. ?,
MUDr. Miroslav Krej¢i®, Prof. MUDTr. Filip Rtzicka, Ph.D. !

nstitute for Microbiology of Faculty of Medicine, Masaryk University and St. Anne’s University
Hospital in Brno, CZ; 2Department of Burns and Plastic Surgery, University Hospital Brno, CZ;
Department of Surgery, St. Anne’s University Hospital in Brno, CZ

Wound biofilms are complex poly-microbial communities of bacteria and fungi surrounded by
extracellular matrix. The mixed biofilm communities in the non-healing wounds (NHWS)
significantly complicate diagnostics and treatment of such infections and their microbial
diversity has not yet been fully investigated.

The aim of this study was to describe the species composition of the mixed biofilm communities
formed in NHWs and to assess the importance of particular microbial species as biofilm-
formers in the microbial community as a basement for 3D bioprinted model preparation. All
samples were processed in stomacher and microbes quantified and identified by MALDI-TOF,
followed by biofilm assessment.

From the 50 NHWs we isolated 192 strains of microbes. Only one NHW was not colonized,
whereas most NHWs showed wide poly-microbial colonization.

We isolated 52 different microbial taxa. Most often we isolated staphylococci (both S. aureus
and CoNS), streptococci (esp. Str. dysgalactiae, Str. pyogenes), and E. coli. Other microbial
species, incl. anaerobes, were isolated much less often. Among the microbes isolated from the
NHWs, there were significant differences in the biofilm-forming ability and therefore we
conclude that particular microbial species have greater potential to cause biofilm-based
infection, where others can be only passive members of biofilm community. Regarding the
numbers of CFUs, we conclude that the role of some bacteria as etiological agents is
underestimated.

The work was supported by grant NU22-05-00110.
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ZkuSenosti s metodou EUCAST RAST ve Fakultni nemocnici Brno

MUDr. Beata Horvathova

Oddéleni klinické mikrobiologie a imunologie, Ustav laboratorni mediciny Fakultni nemocnice Brno

Uvod

ovliviiuji morbiditu a mortalitu hospitalizovanych pacienti. Lécba sepse nozokomialniho
charakteru je zdvaznym ekonomickym problémem a moznym vyznamnym zdrojem vzniku
a Sifeni rezistence k antibiotikiim. Casna a cilena antibioticka 1écba je v manazmentu 1écby
sepse zasadni.

Cil

Cilem bylo stanovit metodou EUCAST RAST citlivost k ATB u kmend Escherichia coli,
Klebsiela pneumoniae a Pseudomonas aeruginosa izolovanych z hemokultur, douréenych
metodou MALDI-TOFF. Vysledky metody EUCAST RAST byly dale srovnany se
standardnimi metodami vySetieni citlivosti k antibiotikiim, byla vyhodnocena kategoricka
shoda a kategorické chyby.

Metodika

Obsah pozitivnich hemokultivacnich lahvicek byl zpracovan dle metodiky EUCAST RAST.
Zarovei bylo provedeno standardni vysetfeni citlivosti. Interpretace vysledkt se provadéla dle
breakpointti metodiky EUCAST RAST. Srovnanim vysledk méteni se standardnimi metodami
byly vyhodnoceny kategorické chyby a kategoricka shoda.

Vysledky

Celkem bylo testovano 60 hemokultur. Procento odecitatelnych zén a procento
interpretovatelnych testti nartstalo s délkou inkubace. U E. coli se vyskytovaly pouze ME
(major error), u K. pneumoniae mE (minor error) a ME a u P. aeruginosa pouze mE. U v§ech
kment jsme zjistili vysoké procento kategorické shody.

Zavér

Snaha o raciondlni antibiotickou 1éc¢bu je v soucasné situaci stoupajici rezistence k ATB, §ifeni
multirezistentnich mikrobt a nedostatku novych G¢innych antibiotik den ode dne naléhavéjsi.
Tomu napomaha i metoda EUCAST RAST.
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Komensalni mikroorganismy s ochrannym efektem proti stievnim
infekcim selat

Ing. Kristyna Horvathova

Katedra mikrobiologie, vyzivy a dietetiky, Fakulta agrobiologie, potravinovych a pfirodnich zdroji,
Ceska zemédélska univerzita v Praze

K. Horvathoval, . Splichal?, N. Modrackoval, A. Splichalova?, T. Novotnal, T. Kodesova!, E.Vlkova!

!Katedra mikrobiologie, vyZivy a dietetiky, Fakulta agrobiologie, potravinovych a ptirodnich zdrojt,
Ceska zeméd¢€lska univerzita v Praze
?Laboratof gnotobiologie, Mikrobiologicky tstav AV CR, v.v.i., Novy Hradek, Ceska republika

Stfevni mikrobiota je pocetné a rozmanité spolecenstvo, které¢ vyznamné ovlivituje zdravotni
a kolonizac¢ni rezistence. Pfi studiu biologického vyznamu mikrobioty a disledkd bakterialni
kolonizace mohou byt vyuzita gnotobioticka selata, ktera maji podobnou fyziologii jako lidé.

Cilem tohoto experimentu bylo pfipravit vicedruhovou smés komensalnich bakterii pro selata
S potencialnim ochrannym efektem proti infekcim, které zptsobuji kmeny Salmonella
Typhimurium a enteropatogenni Escherichia coli.

Bylo izolovano vice nez 200 riznych komenzalnich bakterialnich kmeniti z traviciho traktu
domacich a divokych prasat pomoci selektivnich kultivaénich médii. Byla provedena
identifikace pomoci MALDI-TOF hmotnostni spektrometrie a sekvenovani genu 16S rRNA.
Nasledn¢ byla testovana antimikrobialni aktivita izolati proti 2 kmenim Salmonella
Typhimurium a 2 kmentim enteropatogennich E. coli. Dale byla u vybranych izolatl testovana
odolnost vii¢i nizkému pH a Zlu€ovym solim, schopnost autoagregace a adheze k buiikam
stievniho epitelu.

Izolované bakterie byly zafazeny zejména do rodt Lactobacillus, Bifidobacterium,
Escherichia, Bacillus, Clostridium, Bacteriodes, Acidaminococcus, Mitsuokella,
Enterococcos a Streptococcus. Pii testovani antimikrobialni aktivity byly zaznamenany
inhibi¢ni zony v rozsahu 7-13 mm. Pro sestaveni smési byly vybrany izolaty, které odolavaly
nizkému pH a Zlu¢ovym solim (pfi expozici nedochazelo k poklesu o vice nez jeden tad),
vykazovaly autoagrega¢ni aktivitu v rozmezi 5-89 % a adherovaly ke stfevnim bunéénym
liniim v rozsahu 0,5-11 %.

Byla sestavena smés deviti komensalnich kmentG bakterii z rodid Lactobacillus,
Bifidobacterium, Escherichia, Bacillus, Clostridium, Bacteriodes a Acidaminococcus.

Ochranny efekt proti stfevnim infekcim bude ovéfen v in vivo modelu gnotobiotickych selat.

Prdce byla podporena projektem GA CR 21-15621S
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Charakterizace patogennich izolati Escherichia coli z hospodaiskych chovi
dromedaru

Mgr. Mat¢j Hrala

Biologicky ustav, Lékaiska fakulta, Masarykova univerzita, 625 00 Brno

Juraj Bosak, David Smajs

Biologicky ustav, Lékatska fakulta, Masarykova univerzita, 625 00 Brno

Uvod

Chov dromedart v Asii a Africe patii Krychle se rozvijejicimu odvétvi potravinarského
pramyslu diky stoupajici poptavce po nutri¢né bohatém mléku a masu. Stadovy chov vsak vede
ke zvySenému riziku infekci zvitat. Extraintestindlni infekce, nejcastéji sepse, zptisobené
bakterii Escherichia coli vedou k ¢astym umrtim telat dromedara.

Cil
Detekce genetickych markert kodujicich virulenéni faktory a produkci bakteriocint u E. coli
izolovanych z extraintestinalnich infekci telat dromedart.

Metodika

Pro zjisténi pfitomnosti genetickych determinant virulenénich faktord (n = 37) a bakterio-
cinogenie (n = 38) byla pouzita multiplex-PCR. Detekce byla provedena pro izolaty E. coli
z nemocnych (n =282) a zdravych (n = 139) dromedarii. VSechny izolaty pochazi ze stadovych
chovll ve Spojenych arabskych emiratech.

Vysledky

U izolati z nemocnych zvifat byla pfitomnost nékterych virulen¢nich faktor Cast&jsi, nez
u izolatl ze zdravych dromedart. Signifikantné vice byly zastoupeny zejména determinanty
pro fimbrie, siderofory, hemolyziny ale také genotoxiny. Bakteriocinogenie byla signifikantné
vy$si u izolatl z nemocnych dromedart. Nejcastéji produkovanymi bakteriociny byly koliciny
M, B a la a mikrociny L a V.

Zavér

Z charakteristik izolatt vyplyva, ze E. coli zpisobujici extraintestinalni infekce velbloud’at maji
odlisny profil oproti izolatim ze zdravych zvirat. Ziskané vysledky pfispivaji k odhaleni
puvodu patogennich kmenti a ptipadné cilené 1éCbe.
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Optimalizace syntetickych vazebnych proteinovych leSeni na povrchu bunék
bakterie Pseudomonas putida

Bc. Barbora Hrnéifova

Laboratof bioinZenyrstvi mikroorganismi, Oddéleni mikrobiologie, Ustav experimentalni biologie,
Piirodovédecka fakulta, Masarykova univerzita

Mgr. Pavel Dvoték, Ph.D.

Laboratof bioinzenyrstvi mikroorganismil, Oddéleni mikrobiologie, Ustav experimentalni biologie,
Ptirodovédecka fakulta, Masarykova univerzita

Celulozomy jsou multiproteinové komplexy, které slouzi n€kterym anaerobnim bakteriim
k rozkladu rostlinné biomasy. Jejich kostru tvoti nekatalytické proteinové leseni — scaffoldin.
Ten nese vazebné domény cohesiny, na které se nekovalentné ale siln€ vazou dockeriny, které
jsou soucasti celulolytickych enzymi. Jednotlivé slozky celulozomii slouzi jako stavebni
kameny pro tvorbu jejich syntetickych obdob, které maji velky potencidl v modernich
biotechnologiich.

Cilem této studie bylo ovéfit experimentalné hypotézu, ze cohesiny a dockeriny pochazejici
z termofilni bakterie tvoii v syntetickém cellulozomu silngjsi vzajemnou vazbu nez jejich
mezofilni protejsky.

Metodami genového inzenyrstvi byl pfipraven scaffoldin obsahujici testovany termofilni
dockerin a dva reportérové proteiny s dockeriny (Cerveny fluorescencni protein, enzym
B-glukosidaza). Tento scaffoldin byl vystaven na povrchu modelové bakterie Pseudomonas
putida, kde se na né&j diky interakci cohesinli s dockeriny pfichytily reportérové proteiny.
Jejich detekei byla sledovana interakce termofilniho cohesin-dockerinového paru, ktera byla
porovnana se stejné ziskanymi tidaji pro vybranou mezofilni dvojici cohesin-dockerin.

Bylo zjisténo, ze sledovany termofilni cohesin lze funkéné produkovat v P. putida, a ze
interakce sledovaného termofilniho cohesin-dockerinového paru je stabilnéj$i nez u mezo-
filnich moduld.

Tato pozorovani, spolu se sekvencnimi a strukturnimi analyzami, pomohou ur¢it perspektivni
cile pro proteinové inzenyrstvi cohesinti a dockerint, potencialné vedouci k dal§imu navyseni
sily a stability jejich vazby.
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Evaluation of the significance of Streptomyces spp. as opportunistic pathogens,
the presence and description of possible virulence factors and antibiotic
susceptibility testing

RNDr. Alica Chronakova, PhD.

Institute of Soil Biology, Biology Centre of the Academy of Sciences of the Czech Republic

Ana C. Lara!, Erika Corretto?, Lucie Kotrbova!, Frantisek Lorenc?, Vit Ulmann?, Andrej Herbrik?,
Katetina Pettickov4®, Roman Grabic*

1 - Institute of Soil Biology, Biology Centre of the Academy of Sciences of the Czech Republic, Na
Sadkach 702/7, 37005 Ceské Budgjovice, Czechia

2 - Public Health Institute Ostrava, Partyzanské nam. 7, 702 00 Ostrava, Czechia

3 - Institute of Immunology and Microbiology, 1st Faculty of Medicine, Charles University, Studni¢kova
7, 12800 Prague 2, Czechia

4 - Faculty of Fisheries and Protection of Waters, University of South Bohemia, Zatisi 728/I1, 389 25
Vodnany, Czechia

Despite the great contribution of Streptomyces to medicine as a source of many
bioactive compounds, they also have a potentially dark side. In addition to
actinomycetoma, they can also cause rare invasive infections such as pulmonary
infections, bacteremias, brain abscesses, peritonitis and other diseases, mainly in
immunocompromised patients. The role of clinical Streptomyces isolates of unknown
aetiology reported in numerous studies remains unclear. Indeed, many Streptomyces
secondary metabolites exhibit harsh effects in vitro (strong cytotoxic and B-hemolytic
activities) and can play a significant role in the human immune response. Their
significance as opportunistic pathogens, the presence and description of possible
virulence factors, and antibiotic susceptibility (AS) remain to be investigated. We
performed phylogenetic analysis of Streptomyces clinical strains and characterized their
biological activities and AS profiles. AST results showed that Streptomyces exhibited
intrinsic resistance to penicillin, general susceptibility to amikacin, gentamycin,
vancomycin and linezolid, and high percentage of susceptibility to tetracyclines and
clarithromycin. For the remaining antibiotics, AST showed inter- and intra-species
variations  (erythromycin, trimethoprim-sulfamethoxazole), indicating region-
dependent patterns. Moreover, examination of the genome of Streptomyces sp. TR1341
isolated from the sputum of an elderly patient with respiratory problems revealed the
presence of several genes for opportunistic colonization of human tissues and for the
resistance to antibiotics.
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Sledovani pisobeni materialu typu Cu-polymer na mikroorganismy a SARS-
CoV-2 v realnych podminkach

Dr.Ing. Chumchalova Jana

Ustav chemie ochrany prostfedi, Fakulta technologie ochrany prostiedi, Vysoka $kola chemicko-
technologicka v Praze

Ceska M., Rehdk K.2, Sochorov4 E.2, Kubal M.2, Michalcovéa A.P, Kohout P.¢

a Qstav chemie ochrany prostiedi, FTOP, VSCHT Praha
b Ustav kovovych material a korozniho inzenyrstvi, FCHT, VSCHT Praha
¢ Forsapi s.r.o., Praha

Ve vnitinim prostfedi, na mistech s vysokou koncentraci lidi, se mohou na povrSich nachazet
mikroorganismy a viry, které zplsobuji onemocnéni po piimém kontaktu lidi
S kontaminovanou plochou. Pro zabranéni nezadoucich ucinki se povrchy pravidelné oSetfuji
fyzikalnimi a/nebo chemickymi zpiisoby. Nejbéznéji se pouziva povrchova dezinfekce spojena
s mechanickym ptisobenim. V souvislosti s vyskytem viru SARS-CoV-2 se hledaji nové
zplisoby zabranéni vyskytu kontaminace na povrsich. Jednou z moznosti je povrchova aplikace
polymert s antimikrobialni a antivirovou slozkou.

Cilem prace bylo zjistit, zda material typu Cu-polymer (Cu-polymer) aplikovany v realnych
podminkach ptisobi proti mikroorganismim a viru SARS-CoV-2.

Pro sledovani antimikrobidlni a antivirové ti¢innosti Cu-polymeru byly vybrany vnitini plochy
budovy méstského ufadu Neratovice vystavené Castému kontaktu osob. Cu-polymer byl
aplikovan na exponovana mista a v obdobi od kvétna do Cervence v roce 2021 byly odebirany
vzorky z povrcht stérovou metodou. Vyskyt mikroorganismu byl sledovan metodou celkového
poétu na kultivaénich médiich a piitomnost vira kvalitativng antigennimi testy. U&innost Cu-
polymeru byla porovnéna s u¢innosti obvyklych sanita¢nich postupti.

Bylo zjisténo, ze ucinnost Cu-polymeru byla podobna ucinnosti povrchové dezinfekce
S pouzivanym dezinfek¢nim prostiedkem. Béhem testovani nebyla na ZAdném z mist prokazana
ptitomnost viru SARS-CoV-2.

Z vysledku plyne, ze by Cu-polymer mohl v nami studovanych podminkach doplnit obvyklé
sanitacni metody.
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Testovani antivirovych ucinki vybranych litek na replikaci parvoviru
masoZravcei

Mgr. Lucie Jani¢ek Hruba

Ustav infekénich chorob a mikrobiologie, Fakulta veterinarniho 1ékafstvi, Veterinarni univerzita Brno

prof. MVDr. Celer Vladimir, Ph.D.

Ustav infekénich chorob a mikrobiologie, Fakulta veterinarniho 1ékafstvi, Veterinarni univerzita Brno

Parvoviry jsou malé ssDNA viry z celedi Parvoviridae, které infikuji Sirokou S$kalu
zivoCicht. Klinické ptiznaky parvovirdzy zahrnuji hemoragickou gastroenteritidu, silny
prijem, zvraceni, horeCku, apatii. Terapie je pfedev§im podplirna a symptomaticka. Specificka
antivirova terapie parvovirozy v souCasné dobé neni znama, proto je testovani latek
s potencialn¢ antivirovym U¢inkem aktualnim tématem soudobé veterinarni virologie.

Cilem prace bylo stanoveni vlivu testovanych latek na replikaci viru v in vitro kultivaénim
systému. Antiviroticka aktivita latek byla testovana na modelu protoparvoviru kocek, ktery byl
kultivovan na bunééné kultufe Crandell-Rees Feline Kidney. V experimentu byl testovan vliv
fytofarmak kanabidiolu, kanabigerolu a antiparazitika Closantelu. Bezpe¢na koncentrace latky
byla aplikovana na bunéény monolayer a poté byly bunky infikovany virem. Po 48hodinové
kultivaci byl pozorovan cytopaticky efekt. Pro kvantifikaci antivirotického u¢inku latky byl
proveden odbér média z kazdého zkoumaného vzorku v intervalu 24 hodin a nasledné byl
vzorek podroben kvantitativnimu PCR testu — porovnani C; hodnot s kontrolou.

Kanabidiol vykazoval zpomaleni mnozeni viru. Kanabigerol neinhiboval ani nezpomalil
mnozeni viru. Naopak Closantel dokazal pln€ potlacit replikaci viru v buiikach kultury.

U antiparazitika Closantelu doslo k potvrzeni antivirovych t¢inkd. Kanabidiol 1ze ptipadné
vyuzit k dopliikové terapii parvovirdzy vzhledem ke zpomaleni mnozeni viru. Pouziti

kanabigerolu jako antivirotika je bezvyznamné.

Tato prace byla financovana tviirci agenturou VETUNI, 2022ITA12
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Vyvoj mikroflory syri béhem jejich vyroby a zrani - charakterizace metodou
sekvenovani 16S rRNA

Mgr. Helena Juficova, Ph.D.

Vyzkumny ustav veterinarniho lékafstvi, v.v.i.
Hudcova 70, 621 00 Brno

Kofena Kristyna', Florianova Martinal, Krzyzankova Miroslaval, Hluchatiova Lucie?, Crhdnova
Magdaléna?, Karasova Danielat

! Vyzkumny ustav veterinarniho lékafstvi, v.v.i.
Hudcova 70, 621 00 Brno

Mikrobialni spoleCenstvo syri je tvofeno mnoha prokaryotickymi a eukaryotickymi
mikroogranismy. Jeho sloZeni se 1i8i v zavislosti na typu syra, pouzitych zakysovych kulturach
a je ovlivnéno i mikroorganismy pochazejicimi ze syrového mléka nebo z vyrobniho prostiedi,
které taktéz mohou pfispivat ke koneénym vlastnostem produktu. Cilem prace bylo
charakterizovat mikrofléru zrajiciho syra béhem jeho vyroby a zrani pomoci piistupt
zaloZzenych na sekvenovani variabilni oblasti genu pro 16S rRNA.

Celkem 20 vzorku (mléko, provozni zékys, syienina, meziprodukty, finalni produkt)
pochazejicich z riznych fazi vyroby bylo odebrano v potravinarském provoze a podrobeno
analyze.

Mikroflora syrového mléka byla pestra a ¢itala cca 20 rGznych bakterialnich rodii a druhti se
zastoupenim >1%. Analyza provozniho zakysu potvrdila pifidavek startovacich kultur
(Lactococcus lactis, Leuconostoc), které v prvnich dnech vyroby naprosto dominovaly
v celkovém slozeni mikroflory. Od desatého dne vyroby zacalo slozeni mikrobioty
meziproduktl pfipominat slozeni finalniho produktu. Jako majoritni se prosazovaly bakterie
rodu Pseudoalteromonas (51%) a Vibrio (23%). Startovaci kultury Lactococcus lactis
a Leuconostoc byly zastoupeny v poméru 13% a 0,4%. Mezi dal$i bakterie pfispivajici ke
slozeni mikrobioty syra patfily bakterie Psychrobacter, Malaciobacter, Psychrilyobacter
a Glutamicibacter.

Pomoci metody sekvenovani nové generace jsme charakterizovali sloZzeni mikroflory zrajicich
syri a identifikovali mikroorganismy, které mohou hrat dilezitou roli pfi urovani chuti, kvality
a bezpecnosti kone¢ného vyrobku.
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Masné vyrobky k piimé spotiebé jako zdroj expozice MRSA pro konzumenty

doc. MVDr. Renata Karpiskova, Ph.D.

Ustav vetejného zdravi, LF Masarykova universita

Kristyna Brodikova!
Tereza Gelbicoval
Ivana Kolackoval

! Ustav vetejného zdravi, LF Masarykova universita

Meticilin rezistentni bakterie S. aureus (MRSA) jsou nejen ptivodci nosokomialnich nakaz, ale
vyskytuji se 1 v prostiedi hospodaiskych zvitat a mohou se $ifit ke spottebiteli i prostiednictvim
potravinového fetézce.

Cilem studie byla detekce MRSA v masnych vyrobcich uréenych k pfimé spotiebé
zakoupenych v trzni siti CR a stanoveni jejich genetickych vlastnosti (spa a MLST typizace,
geny pro tvorbu enterotoxind, virulenci a rezistenci k ATB).

Bylo ziskano 181 vzorkd masnych vyrobkli od 30 Ceskych vyrobcu (vafené, trvanlivé,
fermentované a susené vyrobky) a z nich 4 izolaty MRSA. Pozitivni nalezy byly detekovany
ve fermentovanych salamech od jednoho vyrobce. Kmeny MRSA néleZely do klonalnich linii
spojenych s hospodatskymi zvitaty (ST398 a ST4999) a vykazovaly rezistenci tetracyklinu, coz
koreluje s kontaminaci ze syrového veprového masa.

Studie potvrzuje schopnost téchto kment prezit technologicky proces vyroby fermentovanych
vyrobkd. Kmeny MRSA nenesly zadny z testovanych gent kodujicich stafylokokové
enterotoxiny nebo geny virulence. NaSe vysledky poukazuji na Sifeni LA-MRSA
V masozpracujicim fetézci.
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Vyskyt genii rezistence a studium okoli téchto gent u izolatd L. amyovorus
ziskanych z gastrointestinalniho traktu domacich a volné Zijicich prasat

MVDr. Katefina Kavanova

Vyzkumny ustav veterinarniho 1ékafstvi, v.v.i., oddé€leni mikrobiologie a antimikrobialni rezistence
Ustav experimentalni bilogie, Pfirodovédecka fakulta Masarykovy Univerzity

Ing. Iveta Kostovova, Ph.D.}
Magr. Radko Pechar, Ph.D.2
Mgr. Monika Moravkové, Ph.D.?

Wyzkumny tstav veterinarniho 1ékaistvi, v.v.i.
2Vyzkumny Ustav potravinarsky Praha, VUPP

Uvod
Rozvoj antibiotické rezistence v chovech prasat se stdva alarmujici problematikou.
Hospodatskym zvifatim jsou bézn¢ podavana antibiotika pii terapeutickych tkonech. Praveé
zvirata, 1é¢ena antibiotiky, mohou byt rezervoarem rezistentnich bakterii pro volné Zijici druhy
zvitat.

Cil

Cilem této studie bylo zanalyzovat genomy testovanych izolati L. amylovorus, odebranych
z traviciho traktu domacich a divokych prasat, z hlediska vyskytu geni rezistence a z hlediska
Sifeni téchto gent.

Metodika

Izolaty byly analyzovany pomoci fenotypovych metod a pomoci celogenomového sekvenovani
S vyuzitim technologie Illumina. Pomoci specializovanych databazi (ResFinder, CARD)
a programi (MEGA-X, Artemis, MAUVE) byly vyhledavany geny rezistence a bylo studovano
okoli téchto gent.

Vysledky

Pti rozboru sekvencnich dat byla zjisténa pritomnost zejména genti rezistence tetW a ermB.
Pritomnost téchto gent byla prokazana u izolati ziskanych z domacich prasat, které vykazovaly
fenotypovou rezistenci k témto antibiotiktim.

V okoli genu rezistence se vyskytovalo velké mnozstvi transposdz podminujicich pienos
daného tseku.

Zavér

Bylo zjisténo, Ze izolaty pochazejici z domacich prasata obsahuji ve svém genomu geny
rezistence. U divocakil bylo naopak zjisténo nizké procento rezistentnich laktobacilii. Je vSak
jen otazkou casu, kdy se rezistentni bakterie dostanou i do gastrointestinalniho traktu zvifat,
ktera nejsou primarné exponovana antibiotickému piisoben.

Vysledek vznikl v ramci institucialni podpory MZE-RO0518 a grantu QK1910351.
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Vyuziti pristroje ID-NOW pii diagnostice SARS-CoV-2

RNDr. Zden¢k Kepka

Ustav lékaiské mikrobiologie 2. 1ékatské fakulty Univerzity Karlovy a Fakultni nemocnice v Motole,
Praha

Briksi Ales!, Hubagek Petr!, Zajac Miroslav?!, Dievinek Pavel®

1 Ustav lékatské mikrobiologie 2. 1ékatské fakulty Univerzity Karlovy a Fakultni nemocnice v Motole,
Praha

Uvod

Béhem trvani pandemie SARS-CoV-2 vznikl tlak na zrychleni a zjednoduSeni diagnostiky
oproti metodé PCR. V dubnu roku 2021 se dostala do nabidky firmy Abbott metoda nazvana
ID-NOW.

Cil
Cilem prace bylo posoudit vhodnost ID-NOW pro diagnostiku SARS-CoV-2. Hodnotili jsme
senzitivitu a specifitu ID-NOW ve srovnani s referen¢ni metodou, kterou je PCR.

Metody

Celkem bylo vySetfeno 303 pacienti. Nejprve byli vySetfovani pacienti pfichdzejici na
odbérové misto COVID-19 ve FN Motol, poté pacienti pfichazejici do FN Motol cestou
urgentniho pfijmu. Vysetteni ID-NOW bylo provedeno dle pokyni vyrobce ihned po odebrani
vzorku z nosohltanu. Poté byl proveden odbér vzorku z nosohltanu a orofaryngu, ktery byl
transportovan ve virologickém médiu a nasledné vysetien metodou PCR kitem Allplex SARS-
CoV-2 Assay.

Vysledky

Celkem se ID-NOW podafilo validné vysetiit 297 vzorkd. Z toho bylo 43 PCR pozitivnich. ID-
NOW nezachytilo 10 PCR pozitivnich vzorkd (senzitivita 76,74 %). Naopak ID-NOW
zachytilo 3 vzorky jako pozitivni, ale pozitivita nebyla pomoci PCR potvrzena (specifita 98.82
%). Ke zvyseni senzitivity dojde budeme-li brat v potaz pouze pacienty, s vyssi virovou nalozi
(s hodnotou Ct PCR pod 30), nebo pouze pacienty, ktefi uvedli, ze pocituji ptiznaky
onemocnéni COVID-19. Varianta delta ani omicron nema na citlivost metody vyznamny vliv.

Zavér
ID-NOW je diky rychlosti vydani vysledk vhodny k rychlému zjisténi infek¢nosti pacienta.

V piipadé Ze pacient pocituje piiznaky respiracniho onemocnéni je vhodné provést i pies
negativni vysledek ID-NOW klasické PCR vysetfeni SARS-CoV-2.

S laskavou podporou spolecnosti Abbott Rapid Diagnostics s.r.o.
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Antimikrobialny G¢inok hydrogélu na bize Gum Karaye v kombinacii s fagovym
preparatom na meticilin rezistentné kmene Staphylococcus aureus

Mgr. Dominika Kleknerova

Mikrobiologicky tstav Lékaiské fakulty Masarykovy univerzity a Fakultni nemocnice u sv. Anny
Vv Brné, Brno, CZ

Lukas Vacek !, Alena Sivakova !, Roman Panttéek 2, Martin Benesik 2, Lucy Vojtova 3, Eva Cerna

1 Mikrobiologicky ustav Lékarské fakulty Masarykovy univerzity a Fakultni nemocnice u sv. Anny

Vv Brné, Brno, CZ

2 Ustav experimentélnej bioldgie, Prirodovedecka fakulta Masarykovej univerzity — Brno, CZ

3 Pokrocilé biomaterialy, Stredoeurdpsky technologicky institat a Vysoké uceni technické — Brno, CZ

Uvod

Gum karaya (GK) je prirodny polysacharid s velkym potencidlom pri lie¢be chronickych
infekcii koze a makkych tkaniv (SSTI). Hydrogély na baze polysacharidov udrzuji vlhké
prostredie a urychl'uju hojenie ran. Ich antimikrobialny potencial proti kmeniom Staphylococcus
aureus rezistentnym na meticilin bol uz predtym stanoveny. Doplnenim tohto materialu
o fagovy preprarat je mozné jeho ucinky zvysit.

Ciel
Otestovanie kombinacie antimikrobialneho G¢inku GK a fagového preparatu

Metodika

Fagovy preparat bol najprv testovany na svoju stabilitu v GK roztoku a hydrogéli. Potom sa
Studovalo uvolniovanie fagovych cCastic z hydrogélu GK. Antimikrobialny potencial GK+BP
bol testovany na referencnom kmeni S. aureus ATCC 43300 rezistentnom na meticilin a na
subore 16 klinickych kmenov. Definovana bakteridlna suspenzia sa pridala ku GK+BP. Pocet
prezivajucich buniek sa stanovil sériovym riedenim po 4, 8 a 12 hodinach inkubacie.

Vysledky

Testovanie stability fagového pripravku v GK roztoku a hydrogéli preukazalo, ze GK podstatne
neovplyviiuje aktivitu fagu. Stadia uvoliovania fagovych &astic z hydrogélu GK preukazala
viac ako 90 % uvolnenie fagovych Castic z hydrogélu do roztoku. Antimikrobidlne testovanie
GK+BP ukazalo uplnu eradikaciu u vsetkych testovanych bakterialnych kmeiiov do 12 hodin
na rozdiel od samotného GK hydrogélu, ktory nedosahuje Gplnu eradikaciu baktérii.

Zaver

Tieto vlastnosti predurcuju hydrogély GK ako sl'ubny novy material pouzivany pri liecbe SSTI.
Pripravky GK+BP preukazali Gi¢innt eradikaciu infekénych agens. Mnozenie fagov v mieste
infekcie este viac zvysi eradikacny ucinok.
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Moznosti inhibice koronavirua antivirotickymi latkami

Mgr. Klara Kli¢ova?

1Ustav farmakologie a farmacie Veterinarni univerzita Brno

Celer Vladimir?, Chloupek Jan!

!Ustav farmakologie a farmacie Veterinarni univerzita Brno
2Ustav infekénich chorob a mikrobiologie Veterinarni univerzita Brno

Do ¢eledi Coronaviridae nalezi RNA viry vyvolavajici respiracni a stfevni onemocnéni savetl
a ptakd. Na zakladé védeckych studii bylo prokazano, ze CCoV (canine coronavirus) je
rozsifen zejména v chovatelskych stanicich ¢i utulcich. Soucasna svétova epidemiologicka
situace zavinéna Sitenim viru SARS-CoV zvySuje snahu o nalezeni u¢inné antivirové terapie,
ktera by zlepsila Sance infikovanych jedincti prekonat klinicky vzristajici koronavirovou
infekci.

Cilem projektu je stanoveni inhibice replikace psiho koronaviru pti pouziti riznych koncentraci
inhibic¢nich latek. Antiviroticka aktivita testovanych latek byla provedena na modelu psiho
koronaviru, kultivovaného na buné¢né kultufe CRFK. V experimentech byl testovan vliv
rostlinnych cytokinind a jejich derivati a kanabinoidl. Testované substance byly testovany
v nékolika raznych fedéni. U kazdého fedéni testované latky byla nejprve stanovena troven
cytotoxicity pro pouzitou bunéénou linii a nasledné pak byla kvantifikovana inhibice viru
prosttednictvim RT-qPCR a stanoveni hodnoty TCIDso.

Po 24 hodinové kultivaci v pritomnosti kanabinoidi doslo k poklesu titru viru 103x ve srovnani
s kontrolou, avsak do tfetiho dne byl titr viru s kontrolou srovnatelny.

Béhem 72 hodinové kultivace v piitomnosti HM doslo k poklesu titru viru 1,2 - 10% x ve
srovnani s kontrolou.

Na zakladé dosavadnich vysledkd, 1ze konstatovat, Ze zkousené latky ze skupiny kanabinoidi
(canabigerol; canabidiol) vykazuji slaby antiviroticky téinek. Rostlinné cytokininy se jevi

mnohem zajimavé;jsi, konkrétn€ substance interné oznacena HM.

Tato prace byla financovana tviirci agenturou VETUNI 2022ITAI2.
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Cold-loving bacterium from a mountain lake harvests light energy using two
different photosystems

doc. Michal Koblizek, PhD

Lab of Anoxygenic Phototrophs, Inst. of Microbiology CAS, Tiebon, Czechia

Karel Kopejtkal, Jirgen Tomaschl, David Kaftanl,2, Alastair T. Gardiner1, David Bina3

1Lab of Anoxygenic Phototrophs, Inst. of Microbiology CAS, Ttebon, Czechia
2Faculty of Science, University of South Bohemia, Ceské Budé&jovice, Czechia
3Institute of Plant Molecular Biology, Biology Centre CAS, Ceské Budéjovice, Czechia

Bacterium Sphingomonas glacialis AAP5 isolated from the alpine lake Gossenkollesee
contains genes for anoxygenic phototrophy as well as proton-pumping xanthorhodopsin.
However, these genes are not expressed in standard laboratory conditions.

In order to find under which conditions the organisms expresses its light harvesting apparatus
we conducted a larger investigation emploing RNA sequencing, RTgPCR, metabolic assays
and biochemical and biophysical investigation of its photosynthetic complexes.

We found out that our strain readily express xanthorhodopsin when illuminated at temperatures
below 14°C. In contrast bacteriochlorophyll-containing reaction centers are expressed between
4 and 23°C in the dark. Thus, cells grown at low temperature under natural light-dark cycle
produced both photosystems. The bacteriochlorophyll-containing complexes are composed of
a circular light harvesting complex 1 surrouding the type-2 bacterial reaction center. The
purified xanthorhodopsin contains carotenoid nostoxanthin serving as an auxiliary antenna and
performs the standard photocycle. The xanthorhodopsin-producing cells reduced upon
illumination their respiration by 70%. This documents that the harvested light energy was
utilized in the metabolism, which can represent a large benefit under carbon-limiting conditions.
The presence of two different photosystems may represent a metabolic advantage in alpine
lakes where photoheterotrophic organisms face large changes in irradiance, limited organic
substrates and low temperature.
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Izolace, identifikace a charakterizace Listeria monocytogenes z potravin
dostupnych v trzni siti

Ing. Tereza KodeSova

Katedra mikrobiologie, vyzivy a dietetiky, Fakulta agrobiologie, potravinovych a pfirodnich zdrojt,
Ceska zeméd¢lska univerzita v Praze

Liskova Anna', Rossova Andreal, Subrtova Salmonovéa Hana?, Vlkova Eva?, Karpiskov4 Renata?

! Katedra mikrobiologie, vyZivy a dietetiky, Fakulta agrobiologie, potravinovych a pfirodnich zdroju,
Ceska zem&délska univerzita v Praze, ? Ustav vefejného zdravi, Lékaiska fakulta, Masarykova
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Listeria monocytogenes (LM) je vyznamny ptvodce onemocnéni z potravin. Prevalence
nemoci, kterou tato bakterie zptsobuje je nizka, ale smrtnost je vysoka, proto je nezbytné
disledné monitorovat vyskyt tohoto patogenu v potravinach.

Cilem prace bylo izolovat LM z potravin v trzni siti, kmeny charakterizovat a stanovit jejich
patogenni potencial a citlivost viiéi antibiotikim. Metodou dle CSN EN ISO 11290-1 bylo
analyzovano 251 vzorkl potravin zivocisného i rostlinného pivodu. U LM pozitivnich vzorki
bylo vzdy odebrano 5 izolatl. Izolované kultury byly identifikovany pomoci MALDI-TOF
hmotnostni spektrometrie a druhové specifickou PCR. Metoda PCR byla pouzita také pfi
ucovani sérotypt a patogenniho potencialu. Pro sérotypizaci byla zaroven vyuzita skli¢kova
aglutinace. Kmenové odliSeni izolati bylo provedeno repetitivni PCR za pouziti primeru
(GTG)5. Citlivost k antibiotikiim byla uréena metodikou dle EUCAST (2021).

LM byla pfitomna ve 21 analyzovanych vzorcich (8,4 %), z toho 12 (57 %) bylo ur¢eno k piimé
spotfebé. Kromé LM obsahovaly vzorky potravin také druhy L. innocua, L. welshimeri a L.
aquatica. Celkoveé bylo ziskano 98 izolati LM. VétSinou byly fingerprintové profily izolata
pochazejici z jednoho vzorku potravin shodné, jednalo se tudiz pravdépodobné o klony.
Nejcastéjsi sérotyp LM byl 1/2a. Dale byly detekovany sérotypy 4b, 1/2b a 1/2c. Patogenni
potencial a citlivost k antibiotiktim byl prokazan u vSech izolovanych kultur LM.

Z vysledkt je patrné, Ze podil LM pozitivnich vzorkl Vv trzni siti je nezanedbatelny a je tieba
vyskyt LM v potravinach dale disledn€ monitorovat.
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Problematika antimikrobialni rezistence

prof. MUDr. Milan Kolaf, Ph.D.

Ustav mikrobiologie LF UP a FNOL

Vv

problémti v medicing, a to pfedevsim u pacientli v intenzivni péc¢i. K hlavnim divodim patii
skutecnost, ze velka Cast téchto infekci ma endogenni charakter a etiologické agens pochazi
z humanni bakterialni mikroflory. Je vhodné v této souvislosti zdlraznit, Ze bakterialni
mikroflora je pro lidsky zivot nezbytnd, na druhé stran€ vSak piedstavuje zdroj potencialnich
bakterialnich patogend, které se uplatiiuji v rozvoji celé fady infekci. Nedilnou soucasti 1éCby
bakterialnich infekci je aplikace antibiotik, ktera cilen¢ zasahuji etiologicka agens.
Antibakterialni ptipravky, tak jak je zndme v soucasné medicing, jsou pouzivany témer 80 let.
Ptes jejich velky rozmach v 60. a 70. letech minulého stoleti, dokumentovany vyvojem
a zavedenim do praxe celé fady novych piipravki, predstavuji bakterialni infekce stale velky
problém, jehoz vyznamnost neustale stoupa. Soucasna medicina je dokonce konfrontovana
s realnou hrozbou ztraty ucinku antibiotik na bakterie a stim souvisejici schopnosti 1é¢it
bakterialni infekce. Z uvedeného jednoznacné vyplyva nutnost praktické realizace ,,antibiotic
stewardship“, pfi¢emzZ tento termin lze volné definovat jako soubor opatfeni vedoucich
k racionalni antibiotické 1é¢bé zalozené na adekvatnim vybéru antibakterialnich piipravku,
odpovidajici délce jejich aplikace a soucasné¢ vhodném zplsobu podani. Uvedeny piistup je
velmi komplexni a obsahuje fadu jednotlivych ¢innosti, z nichz pro praktickou medicinu jsou
nejdilezitéjsi:
e adekvatni identifikace bakteridlnich patogenli, resp. spravna interpretace
mikrobiologickych vysledk,
e hodnoceni vyskytu frekvence bakterialnich ptivodct u jednotlivych infekci ¢i infekEnich
komplikaci,
e analyza bakterialni rezistence K antibiotikiim (véetné jejiho vyvoje) podle vsech nutnych
kritérii a za definovanych pravidel,
e analyza cest a Sifeni multirezistentnich bakterii za vyuziti modernich molekularné-
genetickych metodik,
e tvorba lokalnich a celostatnich doporucenych postupti pro inicialni antibiotickou 1écbu,
e realizace antibiotické 1éCby na zakladé klinického stavu pacienta, mikrobiologickych
vysledki a vyvoje ptislusnych zanétlivych markeru,
e aplikace farmakokinetickych/farmakodynamickych parametri a personifikovaného
pristupu k pacientovi,
e adekvatni antibioticka profylaxe.

Podpoieno projekty MZ CR — RVO (FNOL, 00098892), IGA_LF 2022 018 a ENOCH (reg.c.:
CZ.02.1.01/0.0/0.0/16_019/0000868).
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Lactobacillus amylovorus jako potencialni zdroj glykosidaz zvySujicich
stravitelnost krmiva prasat

Ing. Iveta Kostovova, Ph.D.

Vyzkumny ustav veterinarniho lékatstvi, v.v.i, Oddéleni mikrobiologie a antimikrobialni rezistence

IMVDr. Katetfina Kavanova,
2Mgr. Radko Pechar, Ph.D
SMVDr. Ale$ Brychta

Mgr. Monika Moravkova, Ph.D.

Wyzkumny tstav veterinarniho 1ékai'stvi, v.v.i, Oddéleni mikrobiologie a antimikrobialni rezistence,
2Vyzkumny Ustav potravinafsky Praha, v. v. i,
3Mikrop Cebin a.s.

Uvod

Lactobacillus amylovorus je Gram-pozitivni bakterie mlééného kvaseni (BMK), ktera je asto
izolovana z traviciho traktu (TT) prasat. Probioticky potencial tohoto druhu spo¢iva v produkci
organickych kyselin a také v produkci glykosidaz (GH), které mohou zvySovat stravitelnost
krmiva. Tento bakterialni druh pfedstavuje potencialni probiotikum zejména pro selata
v obdobi odstavu, které piechazeji na pevnou stravu s obsahem polysacharida.

Cil

Cilem studie bylo charakterizovat potencialni schopnosti jednotlivych izolata L. amylovorus,
izolovanych z TT domacich a divokych prasat, hydrolyzovat méné stravitelné komponenty
krmiva.

Metodika
Ze vzorkl TT divokych a domacich prasat byly izolovany BMK, jejichz genomy byly
osekvenovany technologii [llumina. Geny pro GH byly anotovany servrem dbCANZ2 s pouZzitim

databaze CAZy. Utilizace poly, oligo a mono sacharidi byly analyzovany pomoci komerénich
testd APIS0 CH.

Vysledky

Témér v8echny izolaty druhu L. amylovorus dokézaly utilizovat $krob, D-rafinézu, D-
celobidzu, D-maltézu a D-melibiézu. Vlastnosti odpovidaji genim CAZy rodin GH13, GH36,
GH27 a GH3. Izolaty z divokych prasat utilizovaly vice druhd substratd nez izolaty z domacich
prasat napft.: D-turan6zu, D-trehalozu aj.

Zavér

L.amylovorus disponuje enzymatickym vybavenim umoziujici vyss§i stravitelnost $krobu
a nestravitelnych o-galaktosidti jako je melibiéza a D-rafinéza v krmivu. Izolaty druhu L.
amylovorus pochazejici z domacich a zejména z divokych prasat, maji potencial zvysovat
stravitelnost krmiva.

Vysledek vznikl v ramci institucialni podpory MZE-RO0518 a grantu QK1910351.
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Detection of resistant coliform bacteria and enterococci in intestinals and gills of
carps

Ing. Monika Krahulcova

Oddelenie vyzivy a hodnotenia kvality potravin, Ustav potravinarstva a vyzivy, Fakulta chemickej
a potravinarskej technologie, Slovenska technicka univerzita v Bratislave

Cverenkarova Klara, BiroSova Lucia

Oddelenie vyzivy a hodnotenia kvality potravin, Ustav potravinarstva a vyzivy, Fakulta chemickej
a potravinarskej technologie, Slovenska technicka univerzita v Bratislave

Antibiotic resistance has currently been overshadowed by the SARS-COVID-19 pandemic. The
problem of microbial resistance did not disappear and the pandemic may have contributed to
the spread of resistance and lead to an increase of resistant determinants in the environment.

The aim of the work was to monitor total and resistant coliform bacteria and enterococci in
samples of gills and intestines of carp (Cyprinus carpio), breeded in the Sastin-StraZe pond. In
the case of live fish, the presence of bacteria is not expected in muscles, so the monitored
samples were gills and intestines, which may be a source of secondary contamination. To
illustrate the occurrence of resistance in the environment, the occurrence of the monitored
groups of bacteria was also detected in water and sediment samples from the pond. Isolates
were identified and characterized in way of resistence mechanisms. There was noticed some
correlation between the occurrence of resistance in pond samples compared to the resistance in
intestinals and gills. In particular, resistant strains of Escherichia coli and Serratia fonticola
have been identified. Resistance to ampicillin, chloramphenicol and tetracycline has been
observed. Multidrug resistance was detected in 61% of resistant isolates, overproduction of
efflux pumps in almost all isolates and mostly blarem, tetA and blaoxa resistance genes were
detected. Resistant enterococci have been identified as Enterococcus faecium and
E. gallinarum, predominantly resistant to vancomycin and ampicillin.

Monitoring, prevention and reduction of microbial resistance is truly needed throughout the
whole food chain, "from farm to fork". During the process of preparing fish for consumption,
cross-contamination with these bacteria can occur.

This work was supported by VEGA 1/0464/21.

37 Obsah




NAZEV PRACE

AUTOR

titul, jméno pfijmeni, védecka
hodnost

PRACOVISTE AUTORA

Uplny nazev pracovisté

Spoluautofi
pfijmeni jméno, index pracovisté

Pracovisté spoluautor
index, nazev pracovisté

Systém pro vzorkovani a detekci virovych piivodci respiracnich onemocnéni ze
vzduchu

Mgr. Petr Kralik, Ph.D.

Ustav zivogisné fyziologie a genetiky AV CR, v. v. i.

Dziedzinska Radka?, Fiala Pavel?, Cap Martin?, Szabo Zoltdn?, Pavli§ Oto®, Sery Omar?

1Ustav zivo¢idné fyziologie a genetiky AV CR, v. v. i.;
%Fakulta elektrotechniky a komunikac¢nich technologii, Vysoké uceni technické v Brng;
3Vojensky zdravotni stav

Probéhla epidemie koronaviru ukazala, Ze znalosti o Sifeni infekce jsou nezbytné pro aplikaci
efektivni opatieni, ktera omezi §iteni infekce bez zasadnich plosnych restrikci. V ramci projektu
Bezpecnostniho vyzkumu probihd testovani riznych technickych feSeni pro vzorkovani
vzduchu v uzavienych prostorech s vysokou koncentraci osob a nasledného stanoveni mnozstvi
virovych Castic V prostiedi.

Byly navrzeny modely vzorkovacu vzduchu zalozenych na ruznych principech (filtrace,
konzervace v tekutiné apod.). Vzorkovaée byly testovany v komote, do které byl vyvijen
aerosol obsahujici modelovy koronavirus FIPV a B. subtilis. Efektivita jednotlivych
vzorkovacii vV zachycovani viri a bakterii byla stanovovana pomoci qPCR analyzy cilené na
prikaz obou mikroorganismu Ve vzorcich ptimo ze vzorkovaci a stérti z prostiedi komory.

Byly zjistény vyznamné rozdily mezi jednotlivymi postupy sbéru vzorkd. V ptipad€ pouziti
konzervacnich kapalin je vyznamnym faktor fedici efekt, ktery snizuje pravdépodobnost
detekce. Mezi nejvyznamnéjsi zjisténi patii fakt, Ze naboj aerosolové ¢astice hraje zasadni roli
V uspésném zachyceni ve vzorkovaci.

Z testovanych konceptti bude vybran jeden, ktery bude na podzim otestovan Vv realnych
podminkach prostord s vysokym pohybem osob. V prezentaci bude piedstaven vybrany
koncept a jeho experimentalné ovéfené parametry.

Vysledky vznikly v ramci feSeni projektu Bezpe¢nostniho vyzkumu Ministerstva vnitra
»3ystém pro vzorkovani a detekci koronaviru a dal$ich plivodct respiracnich onemocnéni ze
vzduchu®, VI04000071.
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Antarctic soil bacteria - unprecedented potential to produce novel secondary
metabolites

RNDr. Stanislava Kralova, PhD.

Division of Microbial Ecology, Centre for Microbiology and Environmental Systems Science,
University of Vienna, Vienna, Austria

Stanislava Kralova'?, Songcan Chen?, Mathias Flieder!, Peter Spacek!, Matej Bezdicek?, Jana
Hanslikova®, Martin Zehl*, Sergey Zotchev®, Thomas Rattei®, Alexander Loy"8

! Division of Microbial Ecology, Centre for Microbiology and Environmental Systems Science,
University of Vienna, Vienna, Austria

2 Department of Experimental Biology, Faculty of Science, Masaryk University, Brno, Czechia

3 Department of Internal Medicine — Hematology and Oncology, University Hospital Brno, Brno,
Czechia

4 Department of Analytical Chemistry, Faculty of Chemistry, University of Vienna, Vienna, Austria
° Department of Pharmaceutical Sciences, University of Vienna, Vienna, Austria

& Division of Computational Systems Biology, Centre for Microbiology and Environmental Systems
Science, University of Vienna, Vienna, Austria

7 Joint Microbiome Facility of the Medical University of Vienna and the University of Vienna, Vienna,
Austria

8 Austrian Polar Research Institute, Vienna, Austria

Discovering novel antimicrobial compounds is one of the priorities of current and future
medicine in response to increasing levels of multidrug-resistant pathogens. The vast majority
of antimicrobials is derived from microbes. Recent years of antimicrobial research showed that
extreme habitats and unexplored or yet uncultivated microorganisms dwelling there might
represent the most promising sources of novel antimicrobials. This study, which is linked to the
MetaBac platform at the University of Vienna, aims to explore Antarctic soil bacterial isolates
as a source of novel natural products with antimicrobial activities. Multiple isolation methods
have been applied to obtain pure cultures of novel taxa from Antarctic soils; with focus on taxa
known for their remarkable secondary metabolite biosynthesis potential. Initial stages of this
research aimed to taxonomically classify all isolates and evaluate their biosynthetic potential.
As a result, a collection of 623, mostly slow growing isolates was established. More than 60%
of these strains belonged to the phyla Actinobacteriota and Bacillota, including several novel
species (Streptomyces, Nocardioides, Dietzia, Paenibacillus). Pseudomonadota was the next
most abundant group in the strain collection. Current steps based on these results include
experiments with representatives of several novel Streptomyces spp. including cultivation in
different conditions along with analysis of their metabolomes and immediate evaluation of
antimicrobial activities against clinically relevant yeasts, gram-negative and gram-positive
bacteria.
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In vitro u¢innost novych antibiotik u difficult-to-treat kmeni Acinetobacter
baumannii

Ing. Gabriela Kroneislova

Klinicka mikrobiologie a antibiotické centrum, Ustav lékatské biochemie a laboratorni diagnostiky,
Vseobecna fakultni nemocnice v Praze

MUDir. Jan Zavora, MUDr. Vaclava Adamkova, Ph.D.

Klinicka mikrobiologie a antibiotické centrum, Ustav lékatské biochemie a laboratorni diagnostiky,
Vseobecna fakultni nemocnice v Praze

Uvod

Neustale se zvysujici rezistence k antibiotikiim vyzaduje nejen nepietrzité hledani a testovani
novych antibiotik, ale také surveillance s dobfe nastavenou klasifikaci fenotypti rezistence, do
které lze fenotypy jednoduSe a rychle zatadit. Tomu ma pfispet relativné nova definice
rezistence difficult-to-treat, coz je rezistence k nejcastéji indikovanym antibiotikim
(betalaktamy a fluorochinolony).

Cil
Sledujeme rezistenci u kment A.baumannii. Byl vybran soubor 45 kmeni, z nichz 25 vykazo-
valo rezistenci typu DTR.

Metodika

Citlivost byla stanovena k vybranym antimikrobialnim latkdm pomoci bujénové mikrodilu¢ni
metody (kolistin) a gradientnich prouzk (ampicilin/sulbaktam, cefiderokol a imipenem/
cilastatin/relebaktam) u 45 unikatnich izolati od pacienti hospitalizovanych ve VSeobecné
fakultni nemocnici v Praze.

Vysledky

Kmeny A. baumannii byly ve 100 % citlivé ke kolistinu a cefiderokolu. Ke kombinaci
imipenem/cilastatin/relebaktam byla rezistence 55 % a stejnd mira rezistence je
k ampicilin/sulbaktamu. Tyto vysledky koreluji s poctem kmeni (25 z celkového poctu 45),
vykazujici DTR rezistenci.

Zavér

Pokud kmeny vykazuji rezistenci typu DTR, velmi tzce to souvisi s morbiditou a mortalitou
pacienta a s jeho l1é¢bou. Ta je omezena, protoze kolistin je V monoterapii G¢inny pouze na
mocové infekce a cefiderokol neni dostupny na ¢eském trhu.
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Funké¢na charakterizacia konidialneho pigmentu Trichoderma atroviride

doc. Ing. Svetlana Krystofova!, PhD.

Fakulta chemickej a potravinarskej technoldgie, Slovenska tehnicka univerzita v Bratislave, SR

Lucia Hoppanoval?, Veronika Paluskova!, Michal Kalifiak!, Dusan Kovacik?, Veronika Medvecké?,
Pavol Durina?, Cudovit Varecka?

! Fakulta chemickej a potravinarskej technoldgie, Slovenska tehnicka univerzita v Bratislave, SR
2 Fakulta matematiky, fyziky a informatiky, Univerzita Komenského v Bratislave, SR
3 Ustav molekularnej fyziologie a genetiky, SAV, SR

Uvod

Rod Trichoderma patri medzi volne zijice vlaknité askomycétne huby, ktoré maju funkciu
V ochrane rastlin pred patogénmi a niektoré druhy sa vyuZzivaji aj v priemyselnej produkcii celulaz.
Végsina druhov sa rozmnoZuje asexualne konidiami, chlamydospérami alebo ¢astami hyf.
Vyznamnt ulohu v maturacii a uchovani dlhodobej vitality fungalnych konidii zohrava konidialny
pigment — melanin (typ DHN — 1,8 dihydroxynaftalén alebo DOPA - dopamin).

Ciel

V genomoch rodu Trichoderma bol predikovany hypoteticky klaster génov pozostavajuci z troch
¢lenov: génu pre polyketidsyntazu (pks4), oxidazu s viacerymi ibnmi medi (mco) a génu neznamej
funkcie (dabb). Ciel'om prace bola funkéna charakterizacia génov tohoto Klastra.

Metodika

Kmene boli uchovavané na PDA médiu a kultivované pri kontinualnom svetle. Predikované gény
boli preruSené génom pre hygromycinovil rezistenciu (hph). V praci boli pouzité metody
molekularnej bioldgie (rekombinantné technologie, klonovanie, extrakcia gDNA a celkovej RNA,
PCR, gRT-PCR), analytické metddy (izolacia pigmentu, rodolamprometrinu a metabolomu, UV-
VIS spektrofotometria, ATR-FTIR, EPR, NMR) a mikrobiologické metody (svetelna a skenovacia
elektronova mikroskopia).

Vysledky

Inaktivacia génov v Trichoderma atroviride CCM F-534 viedla k zmene pévodne tmavo zeleného
konididlneho pigmentu: v Dpks4 na biely, v Ddabb na tmavo hnedy a v Dmco na zlty. Kmen
s prerusenym génom dabb tiez sekretoval melaninovy pigment do kultiva¢ného média, ktory okrem
polyméru melaninu obsahoval aj hydroxyantrachindn, rodolamprometrin, kKtorého $truktara bola
uréena NMR. Melanin bol izolovany zrodi¢a a mutantych kmefiov Ddabb a Dmco. Struktira
melaninu z konidii mutatntnych kmetiov a jeho antioxidaéné vlastnosti boli porovnané s rodi¢om.
Vo vsetkych pripadoch boli zaznamenané zmeny v Struktire melaninu v porovnani s rodicom.
PrerusSenie génov malo negativny vplyv na dlhodobu vitalitu konidif, zniZent odolnost’ vo¢i UV
a nizkoteplotnej plazme, zmeny V koncentracii protektivnych metabolitov (trehaldéza, manitol
a GABA) a zmeny V transkripcii génov zodpovednych za syntézu tychto metabolitov. Prerusenie
génov nemalo signifikantny vplyv na mykoparazitizmus v laboratérnych podmienkach.

Zaver

Ziskané vysledky naznadili, Ze konidialny pigment v T. atroviride je syntetizovany klastrom génov
pre gény pks4, dabb a mco a s velkou pravdepodobnost'ou ide o melanin DHN typu. V genéme rodu
Trichoderma absentuje klaster ako aj viaceré gény typické pre tvorbu zeleného konididlneho
pigmentu inych askomycétnych vlaknitych hub. Poruchy v syntéze pigmentu boli sprevadzané
nielen zmenami vo farbe pigmentu, ale aj vo vitalite konidii a odolnosti vo¢i vonkaj$im faktorom.
Na zéklade ziskanych vysledkov bola navrhnuta syntetickd draha a funkcie jednotlivych génov.
Pritomnost’ melaninu bola detegovana vo vSetkych kmeiioch okrem Dpks4. Boli zaznamenané
viaceré zmeny Vv Struktare funkénych skupin melaninu medzi jednotlivymu kmenimi ako aj zmeny
vo fyzikalno-chemickych vlastnostiach melaninu.

Prdca bola podporend APVV-16-0216, APVV-20-0257 a VEGA 1/0663/22.
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Produkce pyocinti u kment P. aeruginosa izolovanych o pacienti s cystickou
fibrézou

Bc. Vendula Kucoval

(1) Mikrobiologicky ustav Lékaiské fakulty Masarykovy univerzity a Fakultni nemocnice U svaté
Anny v Brn¢, Pekafska 53, Brno, CR

Be. Nikoleta Rosinova!, MUDr. Luka§ Homola, Ph.D.24 Nela Stastna®*, MUDr. Eva Pokojova®*,
RNDr. Katefina Snopkova!

(1) Mikrobiologicky ustav Lékarské fakulty Masarykovy univerzity a Fakultni nemocnice U svaté
Anny v Bmé, CR; (2) Klinika détskych infekénich nemoci Fakultni nemocnice Brno, CR; (3) Klinika
nemoci plicnich a tuberkul6zy Fakultni nemocnice Brno, CR; (4) Lékaiska fakulta Masarykovy
univerzity, Brno

Cysticka fibroza (CF) je dédicné onemocnéni, které vyrazné¢ omezuje kvalitu a délku
lidského Zivota. Nemoc ovliviiuje transport iontl, jez vede ke zvyseni viskozity
ptitomného hlenu. Tato skutecnost napomahd mnoZeni mikroorganismu, jako napft.
Pseudomonas aeruginosa, Staphylococcus aureus a Haemophilus influenzae, které
mohou rast ve formé biofilmu, coz znacné komplikuje terapii. Chronické poskozeni
dychacich cest miva fatalni nasledky, a to v relativné nizkém véku pacienta. Lécba
infekei u pacientt s CF je naro¢nd, zahrnuje intenzivni uzivani antibiotik a mukolytik.
Pyociny (tizkospektralni antimikrobialni proteiny produkované pseudomonadami)
predstavuji moznou alternativu pfi potlaceni pseudomonadovych infekci.

Tato prace se zaméfuje na stanoveni produkce pyocinti u kmenti P. aeruginosa, jez byly
izolovany od pacientti s CF trpicich chronickou kolonizaci timto patogenem. Celkem
30 kmend P. aeruginosa bylo izolovano ze vzorka sputa ptevazné détskych pacientt.
Pomoci metody PCR byla nasledn¢ ovétena pritomnost genti pro pyociny a jejich typ.
Tyto geny byly detekovany u vSech testovanych izolat, asto byla pfitomna kombinace
2-3 pyocinovych genu. Nejcastéji detekované byly pyociny S2, S4 a R (> 80 % vsSech
testovanych kment neslo dané geny), naopak pyociny L a M4 byly pomérné vzacné
(< 15%).

Pochopeni mechanizmu, jak P. aeruginosa perzistuje v plicich pacientti s CF a jakou
roli v tom hraji pyociny, mize vést ke zlepSeni 1ékatské péce o tyto pacienty.

Prace byla podporena grantem MUNI/A/1291/2021.
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In vitro blood-brain barrier models to study neuroborrelosis and meningococcal
infection

Mgr. Amod Kulkarni, Ph.D.

Laboratory of Biomedical Microbiology and Immunology, University of Veterinary Medicine and
Pharmacy in Kosice, Kosice, and Institute of Neuroimmunology, Slovak Academy of Sciences, V.V.i.
Bratislava, Slovakia.

Hruskovicova Jana !, Bhide Katarina !, Mochnacova Evelina %, and Bhide Mangesh %2

!l aboratory of Biomedical Microbiology and Immunology, The University of Veterinary Medicine and
Pharmacy in Kosice, Kosice, Slovakia,
2Institute of Neuroimmunology, Slovak Academy of Sciences, v.v.i. Bratislava, Slovakia.

Borrelia bavariensis and Neisseria meningitidis causing Lyme neuroborrelosis and invasive
meningococcal disease will cross the human blood-brain barrier (BBB) before infecting the
brain parenchyma. Neisseria being an obligate human pathogen and Borrelia altering its gene
expression in varying host, tissues and vectors, in vitro models are essential to study their
pathogenesis. In the present study, transwell inserts and 3D spheroids were generated as in vitro
BBB models by co-culturing brain microvascular endothelial cells, astocytes and pericytes.
Ability of BBB to restrict the passage of 70 kDa-dextran and non-neuroinvasive E. coli was
confirmed on our models. Thereafter, spheroids were challenged with GFP expressing Borrelia
and Neisseria to visualize their attachment and entry into spheorids. Simultanously
trascriptomic response of BBB to borrelial/neisserial infection was mapped by RNAseq using
illumine NextSeg500 platform. In total, 651 and 781 differentially expressed genes (DEGS)
were identified in spheroids infected with Borrelia and Neisseria respectively
(log2FC £ 1, p < 0.05). Mapping the DEGs to biological pathways on Reactome server revealed
the moleculer response of BBB to infection as: activation of receptors, cell adhesins,
metalloproteases, cytokines, vescular growth factors, members of extracellular matrix etc.
Inferences of borrelial/neisserial infection captured on BBB models and the concomitenet host
response will be elaborated in our presentation.

The study is supported by projects: APVV-18-0259, EURONANOMED2021-105 and
VEGA1/0105/19.
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Genome Features and Secondary Metabolites Potential of Lentzea spp.

Ana Catalina Lara, Ph.D.

Institute of Soil Biology, Biology Centre of the Czech Academy of Sciences

Moritz Keller?, Erika Corretto®, Alica Chronakoval

1- Institute of Soil Biology, Biology Centre of the Academy of Sciences of the Czech Republic, Na
Sadkach 702/7, 37005 Ceské Budgjovice, Czechia.

2— Jiho&eska univerzita v Ceskych Budg&jovicich.

3 — Faculty of Science and Technology, Free University of Bozen-Bolzano, Bozen-Bolzano, Italy

The drug discovery field has had a revitalization in recent years due to a combination of
emerging drug scarcity, the antibiotic and general drug resistance crisis, emerging infections
and the affordability of genome sequencing. The discovery of new therapeutic molecules from
nature remains as the front line approach in many pharmacological fields. The revitalization of
the drug discovery field has in part been fueled by increasingly affordable genome sequences,
and this affordability has made possible to focus efforts in genome mining. Genome mining has
shown that the potential of secondary metabolites (SM) from bacteria is much greater than
previously thought, with actinobacterial genomes harboring as much as 29 biosynthetic gene
clusters (BGC) on average. It has been shown previously that the distribution of BGC correlates
to the species phylogeny. Distinct taxa and even different species show remarkable differences
in their BGC. There is an abundance of information on well-studied groups like Streptomyces
spp, but we still lack information on less commonly studied groups like Lentzea spp.

Lentzea spp. are a rare group of actinobacteria and as such an under explored source of new
bioactive molecules. In the present study we describe 3 new genomes belonging to the genus
Lentzea sp. from the actinomyecetes collection of the Institute of Soil Biology, Biology Centre
of the Czech Academy of Sciences. The genomes show a range of size from 9.5 to 10.2 million
bp, which is typical for the group. The GC content is around 69% and they have from 9 to 10
thousand identified CDS. Genome mining of our strains showed the presence of nine potential
compounds in a broad diversity of bioactivities (antifungals, antioxidants, anti-hypertensive,
etc). Based on these findings, we propose Lentzea sp. as a promising microbial resource for
natural product discovery.
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Potencial polyamidovych netkannych nanovlakennych materiala jako aktivnich
potravinovych obala

Ing. Simona Lencova, Ph. D.; Ing. Kamila Zdetikova, Ph.D.

Ustav biochemie a mikrobiologie, Vysoka $kola chemicko-technologicka v Praze

Stiborova Hana, Demnerova Katefina

Ustav biochemie a mikrobiologie, VSCHT Praha

Obaly jsou hlavni ochranou potravin pied vnéj§imi kontaminanty, véetné mikroorganismu. Za
slibnou technologii eliminujici mikrobialni rizika potravin jsou povazovany aktivni potravinové
obaly (angl. active food packaging, AFP). Kjejich vyrobé lze pouzit napt. netkané
nanovldkenné materialy (NM). Nasim dlouhodobym cilem je vyvoj NM funkcionalizovanych
latkami pFirodniho pivodu vyuzitelnych jako bezpe¢né AFP poskytujici ochranu spotiebiteli
pted alimentarnimi mikrobialnimi infekcemi a intoxikacemi. Analyzovali jsme interakce mezi
NM z zpolyamidu (PA) funkcionalizovanymi 2,0 hm.% (i) natamycinu, (ii) extraktu zeleného
Caje a (iii) extraktu rozmarynu a potravinovymi patogeny Salmonella enterica, Staphylococcus
aureus, Escherichia coli a Listeria monocytogenes. Zamétili jsme se na propustnost PA pro
bakteridlni buiiky a antibakteridlni a antibiofilmové vlastnosti. Vysledky ukazaly i) kompletni
retenci bakterialnich bunék vsemi testovanymi PA NM dosahujici az 6,4 logio KTJ/ml a ii)
vyznamnou inhibici jak bakterialniho rustu, tak tvorby biofilmu (suprese az 3 logio KTJ/ml)
funkcionalizovanymi PA. Dale byly PA NM testovany jako obaly kufeciho masa, a to jak
neinokulovaného, tak inokulovaného L. monocytogenes; funkcionalizované PA NM
prodlouzily mikrobialni a senzorickou kvalitu vzorkl kufeciho masa skladovanych pti 7 °C po
dobu 7 dnd. Jako nejucinngjsi byl vyhodnocen PA NM funkcionalizovany extraktem zeleného
caje. Celkové vysledky potvrdily potencidl PA NM v obalovych aplikacich.

Tato prdce byla financné podporena grantem OPPIK CZ.01.1.02/0.0/0.0/16_084/0009936.
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Degradace pesticidnich latek vybranymi bakterialnimi izolaty

doc. Ing. Petra Lovecka, Ph.D.

Ustav biochemie a mikrobiologie, Vysoka kola chemicko-technologické v Praze

Novotna Adriana', Kratky FrantiSek?, Vrchotova Blanka', Volkova Jana®, Hajslova Jana?

1I:Jstav biochemie a mikrobiologie, \{ﬁCHT Praha
2Ustav analyzy potravin a vyzivy, VSCHT Praha
SMONAS Technology a.s.

Pesticidy jsou jednim ze zakladnich prostiedkd pro podporu zemédélské produkce.
S rostouci spotfebou potravin, vSak roste i mira jejich pouzivani, coz vede ke znecistovani pad
a vod Sirokou Skalou nezadoucich polutantl. Jednim z moznych feSeni této problematiky je
odstraiiovani téchto latek pomoci bioremediacnich procesi. Tato prace se zaméfuje na
vlastnosti bakterialnich kment Pseudomonas fluorescens, Pseudomonas veronii, Paenibacillus
polymyxa a Bacillus amyloliquefaciens komeréné vyuzivanych v  pfipravcich
PROMETHEUS®CZ, HIRUNDO® a FIX-H+N® firmy MONAS Technology pro zlepsSeni
vynost v zeme&delstvi.

Cilem prace bylo charakterizovat tyto bakterialni kmeny se zamétenim na prikaz schopnosti
biodegradovat vybrané pesticidni latky a na stanoveni vlastnosti podporujicich rdst rostlin.
Biodegradacni schopnosti byly sledovany u insekticidd acetamipridu, thiaclopridu
a A-cyhalothrinu, u herbicidi haloxyfop-methylu, pendimethalinu a clopyralidu a fungicidu
boskalidu, penkonazolu a iprodionu pii poc¢atecnich koncentracich 100 mg/l a 10 mg/1. Analyzy
rezidii pesticidi byly provedeny na UHPLC-MS/MS. Pro stanoveni vlastnosti podporujicich
rist rostlin byly u kment sledovany schopnosti solubilizace fosfatu, fixace vzdusného dusiku,
produkce siderofort a indol-3-octové kyseliny (IAA) a aktivita aminocyklopropankarboxylat
(ACC) deaminasy.

U pfiislusnych kmend bylo prokazano, ze vSechny vykazuji schopnost biodegradovat insekticid
A-cyhalothrin, herbicid haloxyfop-methyl a fungicid iprodion. Bakterialni kmeny Pseudomonas
fluorescens a Pseudomonas veronii navic herbicid clopyralid a bakterialni kmen Bacillus
amyloliquefaciens insekticid acetamiprid a herbicid pendimethalin. V ptipadé vlastnosti
podporuyjicich rist rostlin bylo prokazano, ze vSechny kmeny vykazuji ACC deaminasovou
aktivitu a schopnost solubilizovat fosfat a produkovat siderofory. V malém mnozstvi pak byla
u bakterialnich kment Pseudomonas fluorescens a Pseudomonas veronii prokazana schopnost
produkce 1AA.

Degradacni potencial bakterii byl prokazan s herbicidem pendimethalin i v realnych
podminkach.

Komer¢né uzivané bakterialni prosttedky pro podporu ristu rostlin mohou mit dal$i zajimavy
benefit a to v schopnosti odstranovani reziduii pesticidil v zemédélském pude.

Prdce byla vytvorena v ramci projektu TA CR BIOCIRTECH TN010000048_DP6.
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Zoonoticky potencial Clostridioides difficile: izolace a charakterizace kmeni ze
psu a kocek

MVDr. Martina Masafikova, Ph.D.

Ustav infekénich chorob a mikrobiologie, Fakulta veterinarniho 1ékaistvi, Veterinarni univerzita Brno

prof. MVDr. Alois Cizek, CSc.t
Mgr. Marcela Kriitova, Ph.D.?

1Ustav infekénich chorob a mikrobiologie, Fakulta veterinarniho 1ékafstvi, Veterinarni univerzita Brno
2Ustav lékatské mikrobiologie 2. 1ékatské fakulty Univerzity Karlovy

Uvod

Clostridioides difficile je nejvyznamnéjsim ptivodcem zivot ohrozujicich infekci tlustého stieva
clovéka. Klostridiové kolitidy byly donedavna povazovany za onemocnéni pievazné
nozokomidlniho ptivodu. V poslednich letech vSak doslo k neobvykle vysokému nartstu poctu
komunitnich infekei, coz iniciovalo hledani alternativnich zdroju klostridii.

Cil

Cilem nasi prace bylo stanovit prevalenci C. difficile u vybranych skupin pst a ko¢ek, dale mezi
ziskanymi izolaty identifikovat toxinogenni kmeny metodou PCR a stanovit jejich citlivost
k antibiotikim.

Metodika

Pro uclely izolace C. difficile byly odebrany rektalni vytéry a vykaly pst a ko¢ek ze Sesti
definovanych skupin. Pro kultivaci vzorkd, identifikaci a charakterizaci ziskanych izolat byl
pouzit dfive zavedeny postup (Masatikova et al., 2020). Suspektni kolonie jsme identifikovali
na MALDI Biotyperu, metodou PCR byly u ¢istych kultur C. difficile zjistovany geny kodujici
toxiny A (tcdA), B (tcdB) a binarni toxin (cdtA/cdtB). U toxinogennich izolatt nasledovalo
stanoveni citlivosti k 0smi vybranym antibiotiktim.

Vysledky

Ze souboru 251 vzorki rektalnich vytéri a trusu psti a koéek chovanych v Ceské republice jsme
vykultivovali 33 bakterii druhu C. difficile. Geny kodujici toxiny C. difficile jsme prokazali
u 21 (63,6 %) izolati. Osmnact toxinogennich izolata vykazalo rezistenci alespon k jednomu
Z osmi testovanych antibiotik.

Zavér

Abychom ovéfili, zda mohou psi a kocky piredstavovat hledany zdroj komunitnich
klostridiovych kolitid ¢lovéka, provadime aktualn€ podrobnou molekularni analyzu genomu
ziskanych izolatu.
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Vztah struktury a funkce RTX toxinii Gram-negativnich patogennich bakterii

RNDr. Jifi Masin, PhD.

Mikrobiologicky tistav AV CR v.v.i, Praha, Ceska republika

Osickova Adriana, Osicka Radim, Bumba Ladislav, Lepesheva Anna, Knoblochova Sarka,
Grobar¢ikova Michaela, Fiser Radovan, Jurnecka David, Carlos Espinosa Vinals, Sebo Peter

Mikrobiologicky tistav AV CR v.v.i, Praha, Ceska republika

RTX toxiny (z anglického Repeats-in-ToXin) jsou kli¢ové faktory virulence gram-negativnich
patogennich bakterii, jako jsou napiiklad Escherichia coli, Proteus vulgaris, Morganella
morganii, Moraxella bovis, Kingella kingae, Bordetella pertussis nebo Vibrio cholerae.
Spolecnym znakem téchto proteini je: (i) sekrece z cytosolu bakteridlni bunky sekrecnim
aparatem typu I (TISS), (ii) posttranslacni aktivace proteinu mastnou kyselinou na lysinovém
zbytku acylované domény, (iii) pfitomnost C-koncovych vapnik-vazebnych repetic bohatych
na glycinové a aspartatové zbytky a (iv) nestépeny sekre¢ni signal na C-konci proteinu. Dva
prototypicti zastupci RTX toxint, adenylat cyklazovy toxin (CyaA) a a-hemolyzin (HIyA) jsou
proteiny zasadni pro virulenci patogennich bakterii Bordetella pertussis a Escherichia coli.
CyaA dopravuje do cytosolu fagocytli adenylat-cyklazovou doménu, ktera katalytickou
preménou ATP na cAMP blokuje baktericidni funkce fagocytl. CyaA i HlyA tvoii v membrané
cilovych bun¢k transmembranové pory selektivni pro kationty. Oba toxiny se pfednostné vazi
na myeloidni buriky nesouci na svém povrchu 3z integriny, ale mohou interagovat i s jinymi
typy bun€k nebo s umélymi lipidickymi membranami. Pfedmétem prezentace bude shrnuti
naSich nejnovéjsich poznatkli ohledné vztahu struktury a funkce jednotlivych domén CyaA a
HIlyA se zaméfenim na mechanismus interakce toxind s eukaryotickou buiikou, ktery je dale
spojeny s tvorbou port a penetraci proteinu pres plasmatickou membranu cilovych buriek.
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A novel Multi-locus Sequence Typing scheme (MLST) identified three
Treponema pallidum subsp. pertenue strain types in Namatanai, Papua New
Guinea, during the WHO-initiated yaws eradication program.

Monica Medappa, M.Sc.

Department of Biology, Faculty of Medicine, Masaryk University, Kamenice 5, Building B06, 625 00
Brno, Czech Republic

Monica Medappa' , Pospisilova Petra®, David Smajs!, Oriol Mitja?, Camila G. Beiras?

1Department of Biology, Faculty of Medicine, Masaryk University, Kamenice 5, Building B06, 625 00
Brno, Czech Republic
2 Faculty of Medicine, University of Barcelona, Barcelona, Spain

Background

The etiological agent of yaws, Treponema pallidum subsp. pertenue (TPE), causes
exudative ulcers largely in the children population of Papua New Guinea (PNG). The
WHO-initiated pilot study for yaws eradication was conducted between June, 2018 to
December, 2019, and discerned the effects of mass drug administration (MDA) at 1
round of baseline (control arm) followed by subsequent rounds of targeted treatment
contrary to three rounds of baseline (experimental arm) followed by subsequent rounds
of targeted treatment.

Aim
A novel MLST scheme was established to classify TPE strain types circulating in
Namatanai, PNG, and to determine strain type prevalence at baseline and after MDA.

Methods

Short and genetically distinct regions from three outer membrane protein (OMP) coding
genes were selected for nested PCR amplification. The sequence variation within each
locus of a gene was determined by Sanger sequencing and each isolate was
characterized by an assigned code. In addition, 23S rRNA genes were detected for
presence of antibiotic resistance mutations.

Results

The suspected yaws clinical isolates (n=1083) from both arms were categorized into
three strain types, namely J11, S22 and T13. Three patients displayed antibiotic
resistance after MDA.

Conclusions

The novel MLST scheme was successfully utilized for the WHO-yaws eradication
program in PNG to distinguish TPE strains. It assisted in ascertaining low levels of
genetic diversity in TPE strains over time. The predominant strain type in both arms
and also strain type that showed antibiotic resistance mutation was J11.
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Inhibi¢ny potenciil zmesnej kultury baktérii mliecneho kystnutia
s dorazom na mikrobiologickd bezpecnost syrov zo surového mlieka

doc. Ing. Alzbeta Medved'ova, PhD.

Oddelenie vyzivy a hodnotenia kvality potravin,
Fakulta chemickej a potravinarskej technologie
Slovenska technicka univerzita v Bratislave

Bohach Ksenia, Havlikova Adriana, Beranova Petra, Valik Dubomir

Oddelenie vyzivy a hodnotenia kvality potravin,
Fakulta chemickej a potravinarskej technologie
Slovenska technicka univerzita v Bratislave

Surové mlieko, vd’aka jeho vysokej nutri¢nej hodnote a takmer neutralnemu pH, moéze byt
zdrojom patogénnych baktérii, ktoré sa do neho mézu dostat’ priamo z chovu krav alebo pri
nevhodnej manipulacii s nim. Konzumacia takéhoto neoSetreného mlieka a vyrobkov z neho
moze predstavovat’ pre Cloveka riziko.

Ciel'om tejto prace preto bolo pomocou prediktivnej mikrobiologie popisat’ inhibi¢ny potencial
zmesnej kultary kyslomlie¢nych baktérii Fresco na dynamiku rastu a metabolicka aktivitu
potencialne patogénnych druhov S. aureus a E. coli, koré patria medzi najcastejSich pdvodov
alimentarnych ochoreni.

Pomocou prediktivnych modelov boli pre kultaru Fresco vypocitané kardinalne hodnoty pre
rast v mlieku: Tmin = 4,0 °C, Tmax = 49,6 °C a Topt = 38,6 °C. Zaroven bolo zistené, ze 1%
pridavok NaCl stimuloval rast kultary pri teplotach do 33 °C. Aplikéaciou kultiry v miniméalnom
poc¢iatotnom mnozstve 10° KTJ/ml dochadza k inhibicii rastu E. coli a S. aureus a zaroven
k inhibicii tvorby stafylokokovych enterotoxinov pri minimalnom pridavku 108 KTJ/ml. Okrem
toho bol popisany aj inhibi¢ny potencial kultary Fresco, ktorej 1 %-ny pridavok do mlieka pri
vyrobe ovéich hrudkovych syrov a parenych syrov vedie k dodrzaniu hygienickych limitov
definovanych Nariadenim ES ¢. 1441/2007 aj pocas ich uchovavania pri 6 °C pocas 28 dni.
Navyse pridavkom kultary Fresco sa zvysi aj senzoricka hodnota syrov.

Ziskané vysledky mozu byt efektivnym nastrojom pri zvySovani hygienickej bezpecnosti syrov
zo surového mlieka, ktoré mozu byt faktorom prenosu patogénnych baktérii.

Tato praca bola podporena projektom APVV-19-0031.
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y-aminobutyric acid function in Neurospora crassa

Ing. Noémi Molnarova

Faculty of Chemical and Food Technology, Slovak University of Technology in Bratislava, Slovakia

Nagyova Veronika, Durisova Kamila, Krystofova Svetlana

Faculty of Chemical and Food Technology, Slovak University of Technology in Bratislava, Slovakia

Introduction

y-aminobutyric acid (GABA) is a non-proteogenic ubiquitous amino acid. Its functions vary
from metabolic (coupling carbon and nitrogen metabolisms) to biological (development and
cell signalling). Fungi produce GABA during development and in response to various stresses,
e.g. hypoxia, oxidative or thermal stress, etc. GABA is also important in fungal virulence.

Aim
Our aim is the exploration of GABA shunt gene functions in N. crassa biology: development
(sexual and asexual), oxidative, thermal and chemical stresses, respiration.

Methods
Knock-out strains defective in GABA synthesis and catabolism were used. Bioinformatics,
phylogenetic analysis, phenotypic study and transcriptomic analysis were carried out.

Results

Genome N. crassa encodes two genes for glutamate decarboxylase (gad-1 and gad-2), one gene
for GABA transaminase (gta) and succinylsemialdehyde dehydrogenase (ssadh). Phenotypic
and transcriptomic data indicate that gene deletion of individual genes in GABA shunt affects
development differently. Phenotypic analysis demonstrated that gad-1 and gad-2 also displayed
different roles in development and stress responses. Agad-2 and Agad-1Agad-2 were more
resistant to various environmental factors. gad-1 and gad-2 seem to regulate apical extension
and hyphal branching; the activity of GAD-1 and GAD-2 is likely regulated by calcineurine.

Conclusion
Our data indicate that disruption of GABA shunt denes affects fungal growth and development
and GABA homeostasis plays an important role in fungal biology.

This study was supported by APVV-20-0257 and VEGA 1/0663/22.
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Influence of heat killed lactobacilli on in vitro model of non-alcoholic fatty liver
disease (NAFLD)

Mgr. Maria Novakova

Department of Cell and Molecular Biology of Drugs; Faculty of Pharmacy; Comenius University
Bratislava

Hlubinova B.%; Vyletelova V.1; Bilkova A.%; Kiflova-Sepova H.; ObloZinsky M.; Paskova I

!Department of Cell and Molecular Biology of Drugs; Faculty of Pharmacy; Comenius University
Bratislava

Introduction

Increasing amounts of NAFLD patients and absence of effective treatment lead to persistent
effort of scientists to understand ethiopatogenesis of NAFLD.

Lactobacilli are sources of ligands for TLR2/TLR10 pathway. It triggers immunonotolerance
which interferes with lipid homeostasis.

Aim
To observe changes in the expression of genes connected to inflammation and lipid metabolism
in cells pretreated with lactobacilli.

Methods
The HepG2 cell line was exposed to 0,5 mM oleic acid after pretreatment by heat killed
L. reuteri E or L. plantarum KG4. Changes in gene expression were detected by qRT-PCR.
Amount of lipid droplets in HepG2 were detected spectrophotometrically using Oil-Red-O-
staining.

Results

Gene expression of inducible antioxidant enzymes, heme oxygenase and catalase, were
downregulated in pretreated HepG2. Expression of NF-kB was not significantly modified in
cells exposexd to lactobacilli, but gene expression of negative inflammatory regulator, A20 was
unexpectedly increased. L. plantarum KG4 induced expression of A20 more than L. reuteri E.
Gene expression of SREBP1c¢ providing de novo lipogenesis was downregulated in both types
of pretreated cells. Steatosis was milder in cells pretreated with L. plantarum KG4.

Conclusion
Results sugest that changes in HepG2 induced by heat killed L. plantarum KG4 lead to more
potent protection against oleic acid induced steatosis and inflammatory conditions than
L. reuteri E.

Supported by VEGA 1/0429/21 and UK G-22-065-00 grants.
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The synergic strategy increases the activity of antifungal agents and prevents the
induction of tolerance mechanisms.

doc. Ing.Petra Olejnikova, PhD

Institute of Biochemistry and Microbiology, Faculty of Chemical and Food Technology, Slovak
University of Technology in Bratislava, Radlinského 9, 81237, Bratislava, Slovakia

Vladimira Cvirikova, Jan Vigla$

Institute of Biochemistry and Microbiology, Faculty of Chemical and Food Technology, Slovak
University of Technology in Bratislava, Radlinského 9, 81237, Bratislava, Slovakia

Several approaches are taken to overcome the increasing fungal resistance to clinically
important antifungal agents. Synergy is one of the strategies that targets multiple specific sites
in the fungal cell thereby increasing the activity of antifungal action. Moreover it decreases the
dosage of antifungal agents, and is able to prevent the induction of adaptation mechanisms.

In this work, we evaluated the synergy between ravuconazole and the triazol intermediates of
its synthesis on the model fungus Neurospora crassa.

Synergic effect was assayed by macrodilution method on solidified growth media. The
transcriptomic analysis of genes cyp51, erg5 and cdr4 was performedby real time PCR of
cDNA transcript.

Our results showed that the combination of ravuconazole and two intermediates of its synthesis
increased the antifungal activity of ravuconazol. We tried to indicate the mechanism of the
synergic effect by analyzing (i) the susceptibility of the 4cdr4 mutant strain of N.crassa and (ii)
the results of transcriptomic assay of wild type N.crassa. We have found the important role of
CDR4 efflux pump. Considering the results of the transcriptomic assay we have evaluated that
the decrease in expression of cyp51 as well as erg5 genes probably contributes to the synergistic
effect of ravuconazole and its synthesis intermediates.

This work was supported by the scientific grants VEGA 1/0388/22 and APVV-19-0094.
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Monitoring dietarni expozice: ,,HYGIMON¢* — toxinogenni plisné v potravinach

doc. MVDr. Vladimir Ostry, CSc.

Statni zdravotni Gstav, Centrum zdravi, vyzivy a potravin v Brné

Kyrova Veronika, Dotkova Marcela, Blahova Jitka, Rehttkova Irena, Ruprich Jifi

Statni zdravotni tstav, Centrum zdravi, vyzivy a potravin v Brn¢

Studie ,,HYGIMON* - Toxinogenni plisné a potraviny* byla realizovana v letech 2020-2021.
Specializované mykologické vySetfeni bylo zaméfeno zejména na popis a charakterizaci
nebezpeci vyskytu toxinogennich plisni vyznamnych producenti aflatoxinii a ochratoxinu A ve
vybranych potravinach.

V osmi odbérovych terminech bylo odebrano 38 druhil potravin na 12 odbérovych mistech
v CR, coz ptedstavuje celkem 456 vzorki potravin.

Byla ziskana frekven¢ni data o kvalitativnim a kvantitativnim vyskytu plisni a toxinogennich
plisni - producenti aflatoxinii a ochratoxinu A ve vybranych v potravinach (KTJ/g potraviny)
v CR. Byla prokazana p¥itomnost 16 izolatli toxinogennich plisni Aspergillus flavus producentt
aflatoxintt v 16 vzorcich, ze 120 vzorki (tj. 13 %) uvedenych typt potravin: Cerny caj,
polohruba mouka, téstoviny, ryze, ovocny Caj, pept, listové tésto, vlasské ofechy, hrach a détska
kase.

Dale byla prokazana ptitomnost 75 izolatl potencialné toxinogennich plisni Aspergillus sekce
Nigri producentti ochratoxinu A v 44 vzorcich (tj. 33 %) potravin: ¢erny ¢aj, ovocny caj,
rozinky, vlasské ofechy, paprika sladka, ¢erny pepi a hrozny. Pfi detailnim mykologickém
vySetieni izolatd Aspergillus sekce Nigri bylo 71 izolatd identifikovano jako A. cf. niger
a 4 izolaty jako A. cf. carbonarius.

Druhova identifikace izolata Aspergillus flavus, A. niger a A. carbonarius byla nezavisle
konfirmovana metodou PCR.

Ziskan¢ vysledky budou porovnany s vysledky studii ,HYGIMON®“ 2018-2019
a ,,MYKOMON* 1999-2001.

Podporeno MZ CR — RVO (Statni zdravoni vistav — SZU, IC 75010330).
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Globalne rozsirena patogénna linia Escherichia coli: koevolacia medzi
chromozomom a plazmidom nesticim gény antibiotickej rezistencie

Mgr. Jana Palkovioval?

ICEITEC Veterinarni univerzita Brno, CR;
2Ustav biologie a chorob volné Zijicich zvifat, Fakulta veterinarni hygieny a ekologie, Veterinarni
univerzita Brno, CR

Iva Sukkar?, Javier DelaFuente®, Adam Valeek'*®, Matej Medvecky*$, Ivana Jamborova?, Ibrahim
Bitar’, Minh-Duy Phan®, Alvaro San Millan®, Monika Dolejska??7:1°

ICEITEC Veterinarni univerzita Brno, CR

?Ustav biologie a chorob volng Zijicich zvifat, Fakulta veterinarni hygieny a ekologie, Veterinarni
univerzita Brno, CR

3Department of Microbiology, Hospital Universitario Ramon y Cajal, Madrid, Spanielsko

4Microbial Resistance and Drug Discovery, VIB-VUB Center for Structural Biology, VIB, Flanders
Institute for Biotechnology, Belgicko

SStructural Biology Brussels, Vrije Universiteit Brussel (VUB), Belgicko

6Ustav chemie, Pi{rodovédecka fakulta, Univerzita Hradec Kralové, CR

"Biomedicinské centrum, Lékaiska fakulta v Plzni, Univerzita Karlova, CR

8Australian Infectious Diseases Research Centre, School of Chemistry and Molecular Biosciences, The
University of Queensland, Brisbane, Australia

9Centro Nacional de Biotecnologia-CSIC, Madrid, Spanielsko

190ddéleni klinické mikrobiologie a imunologie, Ustav laboratorni mediciny, FN Brno, CR

Sirenie multirezistenych patogénnych baktérii je zvy¢ajne spojené s génmi kodovanymi na
plazmidoch. Plazmidy ale predstavuju pre hostitel'a energeticku zataz.

V stadii sme sa venovali fitness a zatazi, ktor sposobuju plazmidy typu IncF
svojmu prirodzenému hostitel'ovi E. coli ST131 H30Rx, aby sme sledovali koevolu¢né vztahy
tejto uspesnej celosvetovo rozsirenej patogénnej linie.

Vybralo sa 5 reprezentantov E. coli H30Rx r6zneho povodu, ktoré niesli plazmid typu IncF
kodujuci Sirokospektralnu beta-laktamazu CTX-M-15, ale aj rezistenciu k inym antibiotikam.
Plazmidy sa eliminovali pomocou plasmid curing metody zalozenej na inkompatibilite
s navrhnutym vektorom. Vykonalo sa celogenomové sekvenovanie pévodnych kmetiov a ich
bezplazmidovych variant. Fluorescenéne znafené povodné kmene s plazmidom
a zodpovedajuce neznacené bezplazmidové kmene bez chromozomalnych mutéacii boli
podrobené kompeticii a odmeral sa pomer kompetitorov pomocou prietokového cytometra.

Aj napriek tomu, Ze plazmidy pdvodnych kmenov niesli 4-5 r6znych toxin-antitoxin systémov,
kazdy bol uspesne eliminovany pomocou plasmid curing metédy pouzitim pMDP5 EC958.
Chromozomy bezplazmidovych kmenov obsahovali 0-5 mutacii. Relativny fitness sa
u3 kmeniov po odstraneni plazmidu nelisil, ale u2 povodnych kmeniov bol mierne no
signifikantne nizsi oproti kmenom bez plazmidu.

IncF plazmidy u svojho prirodzeného hostitel'a neprodukuju ziadnu alebo minimalnu zataz. To
vyzdvihuje uspe$nti koevoluciu E. coli ST131 H30Rx aich plazmidov zdruZenych
s rezistenciou k antibiotikaim podporujtcich celosvetové Sirenie tychto patogénov.

55 Obsah




NAZEV PRACE

AUTOR

titul, jméno pfijmeni, védecka
hodnost

PRACOVISTE AUTORA

Uplny nazev pracovisté

Spoluautofi
pfijmeni jméno, index pracovisté

Pracovisté spoluautord
index, nazev pracovisté

Genetic polymorphisms of a parasitic protist Giardia intestinalis associated with
metronidazole resistance

Bc. Aneta Perglerova

Ustav imunologie a mikrobiologie, 1. 1ékatska fakulta, Univerzita Karlova, Studnickova 7, Praha 2

Korenkova Vlasta (1), Ivana Zicklerova (2), Stejskal Frantisek (1,3,4), Nohynkova Eva (1), Tamova
Pavla (1)

(1) Ustav imunologie a mikrobiologie, 1. 1ékai'ska fakulta, Univerzita Karlova, Studni¢kova 7, Praha 2
(2) Oddéleni klinické mikrobiologie, Fakultni nemocnice Bulovka, Budinova 2, Praha 8

(3) Klinika infek¢nich nemoci, 2. LF UK a Fakultni nemocnice Bulovka, Budinova 2, Praha 8

(4) Infekeéni oddéleni Krajské nemocnice Liberec, Husova 10, Liberec

Metronidazole (MTZ) targets a spectrum of anaerobic pathogens ranging from bacteria to
eukaryotic parasites, including the protist Giardia intestinalis. Despite the long time and
widespread use of MTZ, understanding of giardiasis treatment failure (G-TF) is incomplete.
Most of the knowledge was gained on laboratory-generated resistant lines, as no clinically
resistant Giardia strains have been characterized in detail at the molecular level. In cooperation
with Bulovka University Hospital in Prague, we followed 68 giardiasis cases, of which 27%
(17/68) represented the G-TF. Genotyping revealed that Giardia from G-TF cases belonged to
the same genetic group (assemblage B) and was imported mainly from South Asia. To test the
hypothesis that resistance is genetically determined/associated with a transmissible genotype,
we examined genetic polymorphisms shared in Giardia from G-TF cases in a set of genes
involved in MTZ metabolism (NR1, NR2, GIFIHb). Additionally, we tested a gene dosage
effect as drug resistance co-variant/cause due to gene duplications or deletions of the GIFIHb
gene. Preliminary results from gPCR and dPCR confirmed increased GIFIHb copy numbers in
some isolates of particular sub-assemblage, but no link with G-TF has been seen. Although
MTZ resistance seems to be multifactorial, these are the first steps to understanding the genetic
background of Giardia from clinical samples from G-TF cases, not only laboratory-induced
lines.
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Vliv genu antibiotické resistence na fyziologické vlastnosti Salmonella enterica

Ing. Vaclav Peroutka

Vysoka skola chemicko-technologicka v Praze, Fakulta potravinaiské a biochemické technologie,
Ustav biochemie a mikrobiologie (320), Technicka 5, 166 28, Praha 6

Ing. Milada Solcova, Veronika Botkova, prof. Ing. Katefina Demnerova, CSc., Ing. Sabina Purkrtova,
Ph.D.

Vysoka skola chemicko-technologicka v Praze, Fakulta potravinafské a biochemické technologie,
Ustav biochemie a mikrobiologie (320), Technicka 5, 166 28, Praha 6

Vzhledem ke klinickym, potravinaiskym i ekonomickym implikacim je jednim z velmi
zavaznych problémi soucasnosti zvysujici se mira resistence bakterii k antibiotikim. Ke
vzniku, pfenosu a akumulaci gent antibiotické resistence (ARG) muize dochazet mimo jiné
i v prostiedi bakteriomu potravniho fetézce. Kromé samotné antibiotické resistence mohou
nékteré ARG ovliviiovat i jiné fyziologické vlastnosti svého nositele, napiiklad rychlost ristu,
¢i schopnost adaptace k vnéjsim vlivim. Pochopeni téchto mechanismt je stéZejni pro
porozumeéni Sifeni bakterii resistentnich k antibiotikim (ARB) i Sifeni samotnych ARG
v bakteriomu potravin a potravinovém fetézci. K mapovani bakterialniho genomu lze vyuzit
rizné sekvenacni techniky, pro celogenomové sekvenace za t¢elem detekce ARG jsou vyhodné
metody NGS. V ramci této prace byly pomoci nanoporové technologie sekvenovany genomy
zatim Ctyf vybranych kmenti Salmonella enterica, u nichz je znam profil fenotypové resistence
k vybranym antibiotikiim. VV genomech byla s vyuzitim riiznych nastroju (EPI2ME, ResFinder,
RGI aj.) provedena detekce ARG, jejichz ptitomnost byla dale srovnana s profilem fenotypové
resistence. U testovanych kmenti byla stanovena specifické ristova rychlost v peptonové vodé
pfi riznych pH. Cilem prace je stanovit korelaci mezi specifickou ristovou rychlosti
a resistenc¢nimi profily (genotypovymi i fenotypovymi).

Prdce je podporena Interni grantovou agenturou VSCHT (¢islo projektu: A2 FPBT 2022_012).
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Piiprava rekombinantniho lytického systému pro biotechnologie bakterie
Pseudomonas putida

Bc. Matus Pesta

Laboratof bioinZenyrstvi mikroorganismil, Ustav experimentalni biologie (Odd&leni mikrobiologie),
Prirodovédecka fakulta, Masarykova univerzita

Mgr. Martin Benesik, Ph.D., Mgr. Pavel Dvorak, Ph.D.

Laboratof bioinZenyrstvi mikroorganismii, Ustav experimentalni biologie (Oddéleni mikrobiologie),
Pfirodovédecka fakulta, Masarykova univerzita

Indukovand bunécna smrt a lyze bakterii nema potencial vyuziti vyhradné v antimikrobialni
terapii zdvaznych infekci. Stale vétsi vyznam ma také pro rozvoj modernich biotechnologii.
Zavadéni rekombinantnich lytickych systémi do "bunécnych tovaren" se zda byt efektivni
strategii, jak vyvinout udrzitelngjsi a levnéjsi biotechnologické zpracovani. Zde se nejcastéji
vyuziva bud’ pfi uvolfiovani intraceluldrnich produkti do prostiedi, nebo pii konstrukci
syntetickych mikrobialnich konsorcii.

Cilem tohoto projektu je pomoci racionalniho pfistupu pfipravit novy lyticky systém
v biotechnologickém "chassis" - Pseudomonas putida, ovéfit jeho funkcnost a efektivitu
uvolnovat reportérové proteiny do prostredi.

Pomoci nastroje PHASTER bylo v chromozomu P. putida KT2440 identifikovano 9 profagu,
z nichz byly 4 intaktni. V téchto Usecich byly pomoci riznych sekvenénich/strukturnich
bioinformatickych nastroji predikovany relevantni geny kodujici fagové lytické proteiny.
Z knihovny potencialnich sekvenci byl vybran lokus s oznacenim PP 2269, jehoz proteinova
sekvence vykazovala znacnou podobnost s manualné anotovanymi endolyziny. Kandidatni
lokus PP 2269 bude klonovan metodou USER cloning a rekombinantni kmeny budou
analyzovany biofyzikalnimi/biochemickymi technikami.

Vystupem této prace bude mimo jiné ovéteni, zda je pouziti profagovych sekvenci, prirozené
se vyskytujicich v organismu z4jmu, slibnou strategii pro indukovanou lyzi bunék

v mikrobialnich biotechnologiich.

Tato prace je podporena Grantovou agenturou Masarykovy univerzity (MUNI/C/0040/2022).
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Pripady plicnej aspergilozy spojenej s ochorenim COVID-19 u pacientov
hospitalizovanych v Ustrednej vojenskej nemocnici SNP RuZzomberok — FN

RNDr. Be. Jan Predny'®

! Mikrobiologicky iistav Lekdrskej fakulty Univerzity Komenského v Bratislave
8 Vysoka skola zdravotnictva a socidlnej prace sviitej Alzbety, Bratislava

Palcova, L.2%7, Lesnakova, A.37, Kozak, P.47, Liskova, A. >°

! Mikrobiologicky ustav Lekarskej fakulty Univerzity Komenského v Bratislave

2 Referdt vedy a vyskumu, Ustrednd vojenskd nemocnica SNP Ruzomberok — FN

3 Infektologickd klinika, Ustrednd vojenskd nemocnica SNP Ruzomberok — FN

4 Klinika anestezioldgie a intenzivnej mediciny, Ustrednd vojenskd nemocnica SNP Ruzomberok — FN
5 Oddelenie klinickej mikrobiologie, Fakultnd nemocnica Nitra

8 Vysoka skola zdravotnictva a socidlnej prace sviitej Alzbety, Bratislava

" Fakulta zdravotnictva, Katolicka univerzita v Ruzomberku

Vychodiska
Pacienti so syndromom akutnej respiracnej tiesne (ARDS) st v dosledku virusovej
infekcie Vv riziku vzniku sekundarnych komplikacii, medzi inymi aj vzniku invazivnej
aspergilozy.

Ciele

V naSej praci uvadzame opis pripadov invazivnej aspergilozy spojenej S Koro-
navirusovym ochorenim COVID-19, vratane ich priebehu, diagnostiky a lie¢by,
hospitalizovanych pacientov v Ustrednej vojenskej nemocnici SNP Ruzomberok — FN.
Metody: Retrospektivna analyza vSetkych pacientov s ARDS spojenych s ochorenim
COVID-19 prijatych na jednotku intenzivnej starostlivosti ndsho nemocni¢ného
zariadenia v obdobi rokov 2020 — 2021.

Vysledky
Invazivna plicna aspergil6za spojena s ochorenim COVID-19 bola zistena u Siestich
kriticky chorych pacientov so stredne tazkym az tazkym ARDS.

Zaver

Pri starostlivosti o pacientov s ARDS v dosledku ochorenia COVID-19 je potrebné
zahrnut’ do diferencidlnej diagnostiky aj moZnu invazivnu pl'icnu aspergilozu a vySetrit
ich vzorky komplexne na odhalenie pripadnej mykotickej koinfekcie.

KPacové slova: aspergiloza-JIS-kaspofungin-SARS-CoV-2-vorikonazol.
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Aktualni poznatKy o vyskytu véelich viréz v Ceské republice

RNDr. Jana Prodélalova, Ph.D.

Vyzkumny ustav veterinarniho 1ékafstvi, v.v.i.
Oddéleni infekenich chorob a preventivni mediciny

Eliska Cukanova?, Romana Moutelikova?, Jiti Danihlik?

! Vyzkumny astav veterindrniho lékafstvi, v.v.i.
2 Katedra biochemie, Piirodovédecka fakulta, Univerzita Palackého v Olomouci

24

ovlivitujici zdravi véely medonosné (Apis mellifera). Véelich vir6z bylo popsano do dnes$ni
doby nékolik desitek, pfiCemz mezi nejvice sledované patii virus deformovanych kiidel
(DWYV), virus ¢ernani mate¢nikti (BQCV), virus pytlickovitosti plodu (SBV), virus akutni
a chronické paralyzy (ABPV, CBPV). V této studii jsme se zaméfili na sledovani vyskytu
vcelich virti u Ceskych vcelait.

Vzorky byly ziskdny od vcelafti i€astnicich se obcansko-védniho projektu COLOSS:
Monitoring uspésnosti zimovani véelstev v roce 2021. Celkem byly ziskany vzorky
z 2-3 vcelstev od 46 chovatelll z 36 okresti CR.

U vsech testovanych vcelstev byla technikou reverzné transkripéni -polymerazové
fetézové reakce zjisSténa ptitomnost DWV a SBV, drtiva vétSina vzorkl (97,8 %) byla
také pozitivni na BQCV a z 81,9 % byl zastoupen 1 ABPV. Nejméné se vyskytujici byl
CBPV, ktery byl identifikovan jen v 26,1 % vcelstev. Viry byly pfitomny v riznych
kombinacich, pficemz ve vzorcich od 7 chovatelli byla zjisténa piitomnost vSech
sledovanych virti.

Vzhledem k bézné pfitomnosti veelich virt v tuzemckych véelstvech je pro uspésné
vCelafeni bez negativniho vlivu virdz potieba dodrzovat zasady prevence a 1éCby
varro6zy, spravné chovatelské praxe a pak i dbat na vybér stanovisté s dostatkem
potravnich zdrojt.

Vyzkum byl financovan projektem NAZV QK1910286.
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MoZnost’ vyuZitia Ramanovej spektroskopie pri identifikacii mikroorganizmov
Z telesnych tekutin

Mgr. Katarina Rebrosova

Mikrobiologicky ustav, Lékarska fakulta Masarykovy univerzity a Fakultni nemocnice u sv. Anny,
Pekarska 53, Brno 65691, CZ

Silvie Bernatova(2), Martin Siler(2), Ota Samek(2), Veronika Hola(1), Filip Rtizi¢ka(1)

1 Mikrobiologicky tstav, Lékarska fakulta Masarykovy univerzity a Fakultni nemocnice u sv. Anny,
Pekaiska 53, Brno 65691, CZ
2 Ustav pristrojové techniky, Akademie véd Ceské republiky, Kralovopolska 147, Brno 61264, CZ

Ramanova spektroskopia je vyznamnou metédou v mnohych oblastiach. Jej principom je
neelasticky rozptyl monochromatického svetla, ktory umoziuje nedestruktivne zrkadlenie
chemickych vézieb pritomnych vo vzorke. To mozno vyuzit’ aj pri identifikacii a charakterizacii
mikroorganizmov.

Ciel'om tejto Studie bolo zhodnotit’ moznost’ vyuzitia Ramanovej spektroskopie pri identifikacii
mikrobov sposobujucich infekcie moovych ciest a krvného riediska. Dalej bola skamana
moznost’ zachytavania jednotlivych mikrobialnych buniek priamo z telesnych tekutin (sérum,
mo¢) a ich naslednej charakterizacie.

Dohromady sme ziskali spektra zo 400 mikrobidlnych kmetiov (30 druhov, min. 10
spektier/kmen) podielajicich sa na infekciach mocovych ciest a krvného rieciska z kolonii na
MH agare (37 °C/24h). Na pilotné analyzy jednotlivych mikrobidlnych buniek z telesnych
tekutin bola pouzita kombinacia optickej pinzety a Ramanovej spektroskopie.

Ramanovské spektra mikroorganizmov ndm umoznili rozli§it medzi 30 analyzovanymi
druhmi. Pilotna $tadia jednotlivych buniek ukazala, ze st vidite'né rozdiely medzi spektrami
mikrobialnych buniek a pozadim (moc¢, sérum). Vysledky naznacuju, Ze je mozné rozliSovat’ aj
medzi jednotlivymi druhmi.

Vd’aka nedestruktivite a rychlym analyzam by Ramanova spektroskopia mohla mat’ velky
potencial v oblasti identifikicie a charakterizacie mikrébov. V buducnosti by tak mohla byt
zakladom priamej identifikacie patogénov priamo z l'udskych telesnych tekutin.

Praca bola podporend projektmi NU21-05-00341 (Ministerstvo zdravotnictvi CR)
a MUNI/A/1291/2021 (Masarykova univerzita).
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Optimalizacia hydrogélov pre 3D model chronickych polymikrobialnych
infekeii ran

Bc. Nikoleta Rosinova

Mikrobiologicky tstav Lékatské fakulty Masarykovy univerzity a Fakultni nemocnice u svaté Anny
v Brng, Pekatské 53, Brno, CR

RNDr. Katefina Snopkova, Ing. Veronika Hola, Ph.D.

Mikrobiologicky ustav Lékarské fakulty Masarykovy univerzity a Fakultni nemocnice u svaté Anny
v Brng, Pekatska 53, Brno, CR

Chronické rany sa vyznac¢uju dlhotrvajicim a netispesnym hojenim, pri¢om najtazsie pripady
koncia fyzickym odstranenim tkaniva alebo amputaciou. Tvorba biofilmu v rane je do velkej
miery zodpovednd za neuspech antimikrobidlnej liecby. Doteraz vSak neboli zaznamenané
ziadne vSeobecne spol'ahlivé in vitro modely biofilmu chronickych ran. Alginat a poloxamér
su Casto pouzivané materialy k 3D bioprintingu a ich vlastnosti, ako je poérovitost’, viskozita,
biokompatibilita a modifikovatel'nost’, mézu sluzit' ako zaklad pre vytvorenie novych 3D
polymikrobialnych in vitro modelov.

Tato praca pojedndva o pouziti hydrogélov ako zaklad pre vyskum in vitro mono-
a polymikrobialnych biofilmov. Pilotna ¢ast’ experimentu zahriiala optimalizaciu koncentracii
alginatu a poloxaméru a stanovenie aktualnych podmienok kultivacie. Hydrogélové matrice
boli nasledne kultivované s bakterialnymi izolatmi. Pouzit¢é kmene boli izolované od
pacientov s chronickymi ranami lieenych vo Fakultnej nemocnici u svétej Anny v Brne
a zahrnali koaguldza-negativne stafylokoky, Staphylococcus aureus, Enterococcus faecalis,
Klebsiella pneumoniae, Candida spp. Boli stanovené optimalne koncentracie jednotlivych
patogénov pre mono- a polymikrobialne gély.

Vysledky vyskumov potvrdzuju potencial hydrogélov pouzitych ako matrice pre vytvorenie
3D modelu in vitro polymikrobidlnych infekcii ran. Tento model predstavuje vyznamny
pokrok v pochopeni dynamiky polymikrobialnych biofilmov chronickych ranych infekcii
a bude pouzitelny pri d’alSom vyskume novych antimikrobialnych lie¢iv.

Tato prdca bola podporena grantom AZV (NU22-05-00110).
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Detekce, charakterizace a antimikrobialni citlivost Yersinia enterocolitica
Vv ruznych typech odpadnich vod

Ing. Nikola Roulova

Univerzita Pardubice, Katedra biologickych a biochemickych véd, Studentska 95, 532 10 Pardubice

Motkova Petral, Brozkova Iveta!, Pejchalova Marcela®

! Univerzita Pardubice, Katedra biologickych a biochemickych véd, Studentska 95, 532 10 Pardubice

Voda patii mezi nejvyznamnéj$i environmentalni zdroje patogenni bakterie Yersinia
enterocolitica.

Cilem této studie bylo zhodnotit vyskyt Y. enterocolitica v riznych typech odpadnich vod
a charakterizovat kmeny z hlediska biotypu, sérotypu a antimikrobialni citlivosti. Soucasné
byly navrzeny a porovnany kultivaéni postupy pro detekci Y. enterocolitica v odpadnich
vodach. Vyskyt Y. enterocolitica byl sledovan v 52 vzorcich odpadnich vod pochazejicich z 11
riznych zdrojt, které zahrnovaly méstské COV, nemocnice, jatka a kravin. Pro izolaci
Y. enterocolitica z odpadnich vod byly vyuzity dva hlavni pfistupy, liSici se primarné zptisobem
zpracovani vzorku odpadni vody.

Y. enterocolitica byla detekovana v 80,8 % vzorki odpadnich vod, pti¢emz hlavnimi zdroji byla
surova méstskd a jatecni odpadni voda. Naopak nejnizS§i zachyt byl zaznamenan
v nemocni¢nich odpadnich vodach. Kmeny Y. enterocolitica pochazejici z odpadnich vod
pattily vyluéné do biotypu 1A (98,5 %). Nejvyssi mira rezistence byla zjisténa pro ampicilin
(93,7 %) a amoxicilin-klavulanovou kyselinu (38,1 %). Dale byla zaznamenana rezistence vici
ciprofloxacinu a cefotaximu.

Y. enterocolitica se bézné vyskytuje v odpadnich vodach, nicméné prevalence se lisi
v zavislosti na puvodu odpadni vody. Piestoze Y. enterocolitica vykazuje vysokou
antimikrobialni citlivost, byly u kment z odpadnich vod zjistény i méné Casté rezistence.
Vzhledem ke slozitosti matrice, jakou odpadni voda je, vyzaduje detekce Y. enterocolitica
Vv odpadnich vodach vyuziti nejméné dvou riznych kultivacnich protokoli.
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Genomika multirezistentni Escherichia coli v kolonii racku: dynamika vyskytu
kmeni a vyména plazmidua

Mgr. Michaela Rtuzi¢kova

ICEITEC, Veterinarni univerzita Brno, Brno, Ceska republika
2Ustav biologie a chorob volné Zijicich zvifat, Fakulta veterinarni hygieny a ekologie, Veterinarni
univerzita Brno, Brno, Ceska republika

Kristina Negporoval, Jana Palkovicoval?, Simon Krej¢i?, Ivan Literak!2, Monika Dolejskal234

ICEITEC, Veterinarni univerzita Brno, Brno, Ceska republika

2Ustav biologie a chorob volné Zijicich zvitat, Fakulta veterindrni hygieny a ekologie, Veterinarni
univerzita Brno, Brno, Cesk4 republika

30ddéleni klinické mikrobiologie a imunologie, Ustav laboratorni mediciny, Fakultni nemocnice Brno,
Brno, Ceska republika

4Biomedicinské centrum, Univerzita Karlova, Plzefi, Ceska republika

Geny antimikrobialni rezistence se mezi bakteriemi $iti zejména konjugaci plazmidi. Na pfenos
rezistentnich bakterii ma vliv prostiedi, lidé, ale také volné Zijici zvifata, zejména migrujici
ptaci, ktefi jsou schopni je prenaset na velké vzdalenosti. Studie zkouma vyskyt Escherichia
coli rezistentni k cefalosporintim a §iteni plazmida nesoucich geny rezistence vV populaci racki
bélohlavych.

Béhem experimentu bylo pét nelétavych mlad’at umisténo na 10 tydnu do voliéry a vzorkovano
v pravidelném intervalu dvou tydnd. Byla provedena selektivni kultivace ziskanych kloakalnich
stérd na pude s cefotaximem, a vybrané rezistentni izolaty byly podrobeny celogenomovému
sekvenovani s cilem ziskat jejich genomicka data.

Data poukazuji na zmény v zastoupeni jednotlivych kmenti v¢etné jejich pfenosu mezi
jednotlivymi ptaky. V pocatku experimentu byla vétSina rackd kolonizovana sekvencnim
typem E. coli ST11893 s genem blacmy-2 pro AmpC beta-laktamazu na F plazmidu. Jeden izolat
nesl gen blactx-m-1 lokalizovany na epidemickém Incl1/ST3 plazmidu koédujicim gen pro
produkci kolicinu. V dalsich odbérech izolaty s F plazmidem postupné vymizely a plazmid
Incl1/ST3 se rozsifil do dalsich kment. Ke konci experimentu zacala mira kolonizace racki
rezistentnimi kmeny E. coli klesat.

Dle vysledku se rezistentni bakterie vyskytuji ve stievé racki po dostate¢né dlouhou dobu, aby
se mohly dale §itit do prostiedi. Mezi jedinci dochazi k vyméné rezistentnich kment, coz mize

vést K §ifeni plazmidua a piispét k uspé$nému Sifeni novych linii E. coli.

Tento vyzkum byl financovan projektem |GA VETUNI 204/2022/FVHE.
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Detekce antimikrobialnich a cytotoxickych vlastnosti polylaktidovych materiali

Mgr. Zuzana Rybkova, Ph.D.

Katedra biologie a ekologie, Pfirodovédecka fakulta, Ostravska univerzita, Chittussiho 10, 710 00
Ostrava, Ceska republika

Stachurova Terezal, Malachova Katefina?

Katedra biologie a ekologie, Pfirodovédecka fakulta, Ostravska univerzita, Chittussiho 10, 710 00
Ostrava, Ceska republika

Uvod

Materialy vyvijené pro vyuziti v mediciné by mély splitovat pozadavky na biokompatibilitu
a antimikrobialni vlastnosti. Testy antimikrobialni aktivity a in vitro testy cytotoxicity poskytuji
informace o biokompatibilité téchto materiald.

Cil

Hodnoceni cytotoxicity a antimikrobialnich vlastnosti, v¢etné vlivu na tvorbu biofilmu,
polylaktidovych materialt s modifikovanymi plnivy vermikulitem (VMT) a grafen oxidem
(GO) obsahujicich stiibro (Ag*, AgNPs), kationy HDP a HDTMA.

Metodika

Detekce antimikrobialnich u¢inkt kompozitti a degradac¢nich vyluht byla provedena diskovou
difuzni a mikrodiluéni metodou na kmenech Escherichia coli, Pseudomonas aeruginosa,
Streptococcus salivarius, Staphylococcus aureus a Candida albicans. K hodnoceni biofilmi
byly pouzity Christensenova metoda, testy motility a autoagregace, a mikroskopie. Cytotoxicky
efekt kompozitd a jejich vyluht na viabilitu bunék A549 byl hodnocen in vitro MTT testem.

Vysledky

Studium antimikrobidlni aktivity polylaktidovych kompozitd ukazalo, ze Ag* ionty, HDP
a HDTMA jsou z kompozitti uvoliiovany béhem degradace v zavislosti na délce intervalu a pH
postupné, zatimco AgNPs zistavaji navazany v polylaktidu a inhibuji tvorbu biofilmu.
Cytotoxicita nebyla prokazana u zadného z kompozitu.

Zavér
Antimikrobialnim hodnocenim a in vitro testy cytotoxicity byly ziskany informace potiebné

pro potencialni vyuziti novych materidlti v medicing.

Prdace byla podporena projektem ¢. CZ.02.1.01/0.0/0.0/17_049/0008441 Inovativni lécebné
metody pohybového aparatu v urazové chirurgii.
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Vyskyt hybridi patogennich E. coli 0111 v Ceské republice

Mgr. Bc. Klara Schlosserova

Narodni referenéni laboratof pro E. coli a’shigely (NRL/ECS), Centrum epidemiologie a mikrobiologie
(CEM), Statni zdravotni ustav Praha (SZU);
2. lékaiska fakulta UK Praha

doc. MUDr. Martina Bielaszewska, CSc., Mgr. Petra KlimeSova, MVDr. Johana Koti§, Julia
Kseni¢ova, Ing. Monika Marejkova, Ph.D., MVDr. Zuzana lleninova, Ph.D.

NRL ECS, CEM, SZU Praha;
2. lékaiska fakulta UK Praha

Shiga toxin-produkujici E. coli (STEC) vyvolava potencialné smrtelny hemolyticko-uremicky
syndrom (HUS). Enteroagregativni E. coli (EAEC) je Gspésny kolonizator stfeva a puvodce
dlouhotrvajicich prijmi. Podle vyhlasky o epidemiologické bd€losti 473/2008 Sb. jsou do NRL
ECS zasilany z celé CR izolaty TOP5 séroskupin E. coli (026, 0103, 0111, 0145, 0157)
k prikazu gent kodujicich faktory virulence.

V r. 2011 zasahla Némecko velka epidemie HUS. Pivodcem byl hybridni kmen E. coli 0104
rezultujici z fize virulen¢nich faktorit STEC a EAEC. Alarmujici prubéh epidemie inicioval
celosvétoveé monitoring vyskytu hybridnich patotypi E. coli. Cilem nasi studie byla
charakteristika kmenti O111 ze sbirky klinickych izolatd NRL/ECS (z let 1965-2021) a detekce
O111 hybrida.

Pritomnost genit STEC (Stxy, Stxz), EAEC (aggR, aaiC, aatA, aj.) a enteropatogennich E. coli
(eae) u izolata O111 byla detekovana pomoci PCR. Dle informaci z epidemiologickych Setfeni
byl zjistén podil importovanych infekci, vékové a genderové sloZeni pacienta.

Podil séroskupiny O111 z celkového poctu izolatd rocné neptesahl 11 %. Do studie bylo
zafazeno 16 izolatd STEC, 488 EPEC a 324 nonSTEC/nonEPEC; 3 byly importované. VétSina
pochazela od pacientl <5 let (chlapci vs. divky ca. 1:1). Data ukézala narist O111 EAEC v
poslednich 20 letech (podil az 89% v r. 2013) véetné novych kombinaci virulen¢nich faktort.
Celkem bylo detekovano 8 hybridi EPEC/EAEC, a zadny hybrid STEC/EAEC. Systematické
sledovani vyskytu O111 hybridu a jejich citlivosti k antibiotikim je dulezité vzhledem k jejich
vysokému patogennimu potencialu.
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Etiologie infekéni endokarditidy u operovanych pacienti na CKTCH v letech
2018-2019

MUDr. Alena Sivakova

Mikrobiologicky tstav FN u sv. Anny a LF MU

Rizicka Filip (1), Tejkalova Renata (1), Vanérkova Martina (2), Freiberger Tomas (2)

Y Mikrobiologicky tistav FN u sv. Anny a LF MU
2 Geneticka laboratot CKTCH Brno

Infekéni endokarditida (IE) je zanétlivé onemocnéni vnitini vystelky srdce, které je vyvolano
riznymi druhy mikroorganizmt. Pro empirickou lécbu je dilezité rozlisit mezi endokarditidou
nativnich chlopni (NVE) a endokarditidou na umélém materidlu (PVE). Lécba
antimikrobialnimi 1é¢ivy musi byt vzdy dlouhodoba, ¢asto v kombinaci s operaci, a pro jeji
uspesnost je dulezité stanoveni infekéniho agens.

Nasim cilem bylo porovnat vysledky identifikaci infek¢nich agens z operacniho materidlu
a primarnich hemokultivaci s literarnimi udaji.

Retrospektivné jsme dohledali vysledky vySetfeni operovanych pacientd pro IE. Vzorky
chlopni a umélého materidlu ziskaného peroperacné byly zpracovany kultivaéné a pomoci
sirokospektré PCR s naslednou sekvenaci 16S rDNA.

Celkem bylo dohledéano 69 ptipadii IE, 70 % ptipadi bylo na nativni chlopni, 30 % na umélém
materidlu (z toho 3 % pouze na zavedené elektrodé bez postizeni endokardu). Mezi
zachycenymi ptvodci byly nejcastéji identifikovany ve 42 % streptokoky, 31 % stafylokoky,
17 % enterokoky a v 11 % jiné agens. Ve dvou piipadech se podafilo zachytit bakterii
Tropheryma wipplei a v jednom piipadé bakterii Bartonella quintana.

V souladu s literaturou byly zjistény rozdily mezi zachycenymi agens u jednotlivych typu IE.
Zatimco mezi vzorky z NVE to byly streptokoky (48 %) a Staphylococcus aureus (19%),
u PVE to byly koagulaza negativni stafylokoky (33 %) se streptokoky (29 %). U obou typt IE
byly zastoupeny enterokoky (13 %, 29 %), avsak dal$i mén¢ ¢asté mikroby se vyskytovaly jen
u NVE.

Prdce byla podporena MUNI/A/1291/2021.
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Potential of Antarctic Pseudomonas spp. to inhibit clinical P. aeruginosa isolates

RNDr. Katefina Snopkoval?

(1) Institute for Microbiology, Faculty of Medicine, Masaryk University and St. Anne’s University
Hospital Brno, Czech Republic
(2) Department of Biology, Faculty of Medicine, Masaryk University, Brno, Czech Republic

Ing. Veronika Hol4, Ph.D.!

(1) Institute for Microbiology, Faculty of Medicine, Masaryk University and St. Anne’s University
Hospital Brno, Czech Republic

Pseudomonas aeruginosa is an opportunistic pathogen connected to high morbidity and
mortality of vulnerable patients. Beside ventilator-associated pneumonia and catheter-related
infections, burn and wound infections belong the most frequent pseudomonads” infection.
Those infections are difficult to cure due to inherited and acquired resistance of the microbe.
To combat multiresistant P. aeruginosa strains, new approaches has been considering.
Bacteriocins produced by cold-adapted pseudomonads represent one of the promising and not
yet explored source of new antimicrobials.

In our study we detected antagonistic activity of Antarctic Pseudomonas spp. towards clinical
isolates of P. aeruginosa. Totally, 36 of the Antarctic strains were screened against 93 of
P. aeruginosa exhibiting various antimicrobial profile, ability to form biofilm or production of
diverse virulence factors. About 1% of those interactions resulted in macroscopical inhibition
of the clinical isolate. The most promising results were obtained by P. prosekii CCM 8878 and
Pseudomonas sp. CCM 8880. Based on a character of inhibition zones we speculate that those
inhibitions were mediated by corpuscular bacteriocins. Inhibition spectrum of both strains
including multiresistant isolates and strong biofilm producers.

Our results confirm potential of bacteriocin produced by cold-adapted species in therapy of
P. aeruginosa infections, such as wound and burn infections.

The authors thank the infrastructure of the J. G. Mendel Czech Antarctic Station (LM2015078).
The work was supported by grant NU22-05-00110.
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Colonization of sink by multidrug-resistant microorganisms in intensive care
units

RNDr. Mgr. Jaroslava Sokolova, PhD., MPH

L Centre for Microbiology and Infection Prevention, Department of Laboratory Medicine, Faculty of
Health Care and Social Work, Trnava University, Trnava, Slovak Republic
2 Department of Hospital Hygiene and Epidemiology, University Hospital Trnava, Slovak Republic

Pazderka Lukasl3, Chebenovéa Vanesal?, Havrisko Martinal, Skvarkovéa Zuzana?

L Centre for Microbiology and Infection Prevention, Department of Laboratory Medicine, Faculty of
Health Care and Social Work, Trnava University, Trnava, Slovak Republic

2 Department of Hospital Hygiene and Epidemiology, University Hospital Trnava, Slovak Republic
3 Department of Clinical Microbiology, AnalytX s.r.0., Trnava

Introduction
In recent years there have been an increasing number of reports of contamination of hospital
sinks with multidrug-resistant bacetria.

Objectives

The aim of this study was to assess hospital sink colonization by vancomycin-resistant
Enterococci (VRE), multidrug-resistant (MDR) Pseudomonas aeruginosa (PSA) and MDR
Enterobacteriaceae (CPE) in the intensive care setting (ICUs)of University hospital Trnava.

Methodology

As part of the outbreak investigation, we performed microbiological examinations of the sink
drains and perlators in the patient area.A total of 67 paired enviromental samples were taken by
rotating and swiping a cotton-tipped swab (Amies Transport Medium, COPAN, IT) in March
2022. Samples were analyzed using chromogenic media (PAID, CARBA, VRE, bioMérieux,
FR), MALDI-TOF biotyper and immunochromtaographic assay (NG-Test Carba 5, NG
Biotech, FR).

Results

The most frequently detected was PSA (27; 40.3%), of which 10 were producers of VIM, IMP
and NDM carbapenemases. VRE was identified in 25 (37.3%) and CPE from 12 (17.9%)
samples, of which 10 samples were producers of NDM and KPC carbapenemases. There were
no difference in siphon vs. perlators colonization (62.5% vs. 62.9%; p = 0.976). Sinks at a
distance of 1 meter from the patient's bed were colonized significantly more frequently (1 m +
Imvs. 3m + 1m; p<0.001).

Conclusion
Sinks can be a persistent source of MDR bacteria in a hospital setting. Better design, material,
decontamination and placement of sink in ICU play an important role in infection prevention
and control.
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Adenoviry ve vodnim prostredi

Mgr. Katetina Sovova, Ph.D.

Vyzkumny ustav vodohospodaisky T. G. Masaryka, v.v.i., pobo¢ka Brno

Mgr. Petra Vagickova, Ph.D.!, RNDr. Hana Zvéfinova Mlejnkova, Ph.D.?, Ing. Vojtéch Valasek?

1 Vyzkumny ustav veterinarniho 1ékafstvi, v.v.i.
2 Vyzkumny ustav vodohospodéisky T. G. Masaryka, v.v.i.

Adenoviry (AdV) jsou ikosaedrické neobalené DNA viry, které mohou zpiisobovat onemocnéni
celé fady obratlovct, véetné clovéka. AdV nejcastéji zptisobuji nezdvazné infekce hornich cest
dychacich, o¢i a traviciho ustroji, ke kterym dochazi pti kontaktu s kontaminovanou vodou,
potravinami, aerosolem nebo kontaminovanymi pfedméty. Z patogennich sérotypi je pozornost
vénovana zejména AdV40/41, které jsou spojovany s gastroenteritidami u déti.

Cilem této prace bylo zhodnotit vyskyt adenovirti, véetné patogennich sérotypt 40/41, ve
vodnim prostfedi, zejména v povrchovych vodach urcenych k zavlazovani a odpadnich vodach
CR.

Vzorky vod byly analyzovany pomoci qPCR metody. Z dosud analyzovanych vzorki
povrchovych vod bylo 72 % vzorki s pozitivnim néalezem AdV, z nich patogenni sérotypy
40/41 byly zjistény u 75 %. U vzorkli odpadnich vod byly AdV nalezeny u 91 % vzorkt. Ze
vzorki odpadnich vod, které byly analyzovany na pfitomnost patogennich sérotypti 40/41, jich
bylo pozitivnich 87,5 %. Bylo potvrzeno, ze AdV piezivaji proces ¢isténi odpadnich vod, byly
nalezeny i v odtocich z COV.

Nase prvotni vysledky ukézaly, ze vodni prostiedi mlze byt vyznamnym zdrojem AdV.
Rizikové jsou zejména prisaky odpadnich vod do vod pitnych, uzitkovych a koupacich,
odpadni systémy a odpadni stoky.
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Vyuziti odpada v zemédélstvi, jejich rizika, benefity a vliv na piidni mikrobiotu

Ing. Hana Stiborové, Ph.D.

Vysoka skola chemicko-technologicka v Praze, Fakulta potravinaiské a biochemické technologie,
Ustav biochemie a mikrobiologie, Technicka 3, 166 28 Praha 6, Ceska republika

Hana Stiborova?!, Martina Kraémarova?, Eligka Alexova!, AneZka Kodatova!, Pavel Tlusto$?, Jifina
Szakova?, Ondiej Uhlik?, Katefina Demnerova®

1Vysoka $kola chemicko-technologickéd v Praze, Fakulta potravinaiské a biochemické technologie,
Ustav biochemie a mikrobiologie, Technicka 3, 166 28 Praha 6, Ceska republika

2Ceska zemédélska universita v Praze, Fakulta agrobiologie, potravinovych a piirodnich zdroji,
Katedra agroenvironmentalni chemie a vyzivy rostlin, Kamycka 129, Praha — Suchdol, 165 21, Ceska
republika

V dnesni dobé fesi zeméedéelstvi fadu vyzev, které tizce souvisi predevsim s pozadavky na vyssi
produktivitu plodin. Jednou z moznosti, jak zvysit produkci zeméde€lskych plodin je zlepSeni
vyzivy rostlin aplikaci vhodnych hnojiv, ktera dodéavaji do pidy nejen potiebné Ziviny, ale
zaroven pozitivng ovliviji fyzikalné-chemické vlastnosti ptdy.

Nejcastéji jsou pouzivana klasickd NPK hnojiva, ktera sice dodaji rychle rostlindm potiebné
ziviny, ale maji i své nevyhody. Naptiklad mezi aktualni problém patii nesob&stacnost Evropy
z hlediska nalezist' fosforu. V zemédélstvi se také vyuzivaji organicka hnojiva, naptiklad
stabilizované kaly a statkové hnoje, které predstavuji komplexni matrici s vysokym obsahem
zivin. Na druhé strané mohou obsahovat polutanty, patogenni mikroorganismy a geny
rezistence k antibiotikiim. VSechny tyto aspekty maji vliv na ptadni mikrobialni spole¢enstva.
V nasi studii jsme se zabyvali dlouhodobym vlivem aplikace organickych hnojiv a NPK na
¢tyfech rliznych stanovistich, které se lisily klimatologickymi podminkami i typem pudy. Vliv
hnojiv byl hodnocen z hlediska zmén fyzikalné-chemickych vlastnosti puid, zmén ve struktuie
a diverzité¢ pidnich a endofytnich mikroorganismi, vyskytu patogennich mikroorganismt
a gend rezistence k antibiotikim ve sledovanych piidach. Mezi dals$i moznosti zlepSeni kvality
pudy patii aplikace biocharu. Jeho vlastnosti, a tudiz i jeho vliv na zmény v pad¢, jsou
determinovany piedev§im vstupni surovinou, teplotou pyrolyzy a aplika¢ni davkou. Na dvou
typech piid byly béhem jednoho roku sledovany zmény v ptidnim ekosystému po ptidavku
riznych typi biocharu pfipravenych pii teplotach 350 °C a 500 °C. Vysledky ukézaly, ze
aplikace biocharu vyznamné ovlivnila pH pudy, koncentraci makro i mikroelementi i diverzitu
mikroorganismd.

Podékovani
Tyto vysledky byly ziskany za podpory Ceské grantové agentury projekty ¢. 16-07441S a ¢. 19-
02836S.
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Photoautotrophic removal of hydrogen sulfide from biogas using purple and
green sulfur bacteria

Mgr. Martin Struk

Department of Experimental Biology, Faculty of Science, Masaryk University in Brno, Czech Republic

Cristian A. Sepulveda-Mufioz ¢, lvan Kushkevych  and Raal Mufioz ¢

a Department of Experimental Biology, Faculty of Science, Masaryk University in Brno, Kamenice
735/5, 625 00 Brno, Czech Republic

b Institute of Sustainable Processes, Dr. Mergelina s/n, 47011 Valladolid, Spain

¢ Department of Chemical Engineering and Environmental Technology, School of Industrial
Engineering, University of Valladolid, Dr. Mergelina, s/n, 47011 Valladolid, Spain

In recent years, biogas production has become an important means of reducing carbon dioxide
emissions in the energy sectors. Desulfurization using anoxygenic photosynthetic process offers
an environmentally friendly alternative to physicochemical biogas pre-treatment, as well as
a minimized risk of O, and N, contamination. This work aimed to assess the performance of
Chlorobium limicola and Allochromatium vinosum during the batch treatment of biogas at
different light intensities (10 and 25 klx) and H.S concentration (1, 1.5 and 2 %). The effect of
different biogas loading rates 2.9 L d*, 5.8 L d* and 11.5 L d* on the desulfurization capacity
was determined during the long-term operation of C. limicola in the column photobioreactor
(2.3 L). The 25 klx light intensity negatively influenced the growth and decreased the removal
capacity of C. limicola and A. vinosum, while the lower 10 kIx intensity was more favourable.
Volumetric removal rates at increased H»S concentrations were higher in C. limicola
(2.9-5.3 mg L* d?') assays compared to the A. vinosum assays (2.4-4.6 mg L d?). The
photobioreactor completely removed H,S from the biogas stream in earlier stages of bioreactor
operation. The highest flow rate in final stage caused deterioration of metabolic activity and
desulfurization of C. limicola, resulting in the increased H,S content in treated biogas. Taken
together, these findings demonstrate the high tolerance of A. vinosum and C. limicola to H,S,
supporting their use for H,S removal from biogas.
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HelD mediated rifampicin resistance in Bacillus subtilis

Mgr. Petra Sudzinova, PhD

Institute of Microbiology of CAS, Prague 4, Czech Republic

Balgova Tamara 1, Vitovskéa Dragana 1, Hubalek Martin 2 and Krasny Libor 1

1 Institute of Microbiology of CAS, Prague 4, Czech Republic
2 Institute of Organic Chemistry and Biochemistry of the CAS, Prague 6, Czech Republic

Nowadays, antibiotic resistance is a serious global problem. Rifampicin is a clinically important
antibiotic used against various bacterial infections. Rifampicin binds to RNA polymerase
(RNAP) and blocks RNA strand growth beyond 2-3 nucleotides.

Recent studies reported that HelD, an interaction partner of RNAP, capable of dissociating
stalled RNAP complexes from DNA, contributes to rifampicin resistance in Actinobacteria but
not in Bacilli.

Here, we investigated whether HelD can affect rifampicin resistance in the Gram-positive
model organism Bacillus subtilis.

First, we performed an unbiased screen for proteins induced by the addition of sub-inhibitory
concentrations of rifampicin. Among these proteins, we identified HelD and, contrary to the
published results, showed that it increased the minimal inhibitory concentration (MIC) of
rifampicin against B. subtilis. Next, we mapped the PhelD promoter and showed that the
induction of HelD expression is at the transcriptional but not translational level.
Counterintuitively, transcription from PhelD was induced by rifampicin. Then we identified the
regions in the 5> UTR of the helD gene responsible for the regulation by rifampicin.

This allowed us to create a model of the regulation, which will be presented and discussed.

This work was supported by grant No. 22-12023S from the Czech Science Foundation.
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Gramnegativni bakterie rezistentni ke karbapenemiim a kolistinu v odpadnich
vodach

Mgr. Iva Sukkar, Ph.D.

Stiedoevropsky technologicky institut, Veterinrni univerzita Brno, Ceska republika

Lausova Jarmilal?, Valéek Adam34, Klvara Martin'?, Palkovicova Janal?, Chudgjova Katefina®®,
Nesporova Kristinal, Dolejska Monika-267

IStiedoevropsky technologicky institut, Veterinarni univerzita Brno, CR

2Ustav biologie a chorob volné Zijicich zvitat, FVHE, Veterinarni univerzita Brno, CR

3Microbial Resistance and Drug Discovery, VIB-VUB Center for Structural Biology, VIB, Flanders
Institute for Biotechnology, Belgie

4Structural Biology Brussels, Vrije Universiteit Brussel, Belgie

SKlinika mikrobiologie, Lékaiska fakulta a Fakultni nemocnice v Plzni, Univerzita Karlova, CR
5Biomedicinské centrum, Lékaiské fakulta a Fakultni nemocnice v Plzni, Univerzita Karlova, CR
’0ddgleni klinické mikrobiologie a imunologie, Ustav laboratorni mediciny, Fakultni nemocnice
Bohunice, CR

Vyskyt bakterii rezistentnich ke karbapenemim piedstavuje hrozbu jak pro humanni, tak
veterinarni medicinu. Cilem studie bylo charakterizovat soubor izolati gramnegativnich
bakterii z nemocni¢nich a méstskych odpadnich vod nesouci determinanty rezistence k témto
zasobnim antibiotikiim.

Kombinaci selektivni kultivace a PCR byl ziskan soubor 124 izolati nesouci geny blaces nebo
blavim. 1zolaty byly druhové identifikovany a byla u nich uréena produkce karbapenemaz
a citlivost k 24 antibiotikim. Vybrané izolaty byly celogenomové sekvenovany technologii
kratkych a dlouhych ¢teni (HiSeq, MinlON). Ziskana sekvenacni data byla analyzovana pro
obsah geni rezistence, plazmidl a dalsich genetickych determinant pomoci algoritmu BLAST
a CGE nastroju.

Beta-laktamazu GES produkovalo 121 kment riznych rodu (napt. Enterobacter, Escherichia,
Citrobacter, Klebsiella). Byla pozorovana predominance genu blages: (51 %, bez
karbapenemazové aktivity) a blacess (49 %, karbapenemazova aktivita) ve spojitosti s ColE2-
like plazmidy. Naopak karbapenemaza VIM-1 byla zachycena pouze u tfi kment Enterobacter
asburiae; dva z nich zaroven nesly gen rezistence ke kolistinu mcr. Gen blayiu-1 byl detekovan
u dvou izolatd na plazmidu replikonu F a u jednoho kmene na netypovatelném plazmidu, vzdy
jako soucast kazety integronu tiidy 1 spolu s geny kodujici rezistenci k aminoglykosidim,
kvartérnim amoniovym slouéeninam a sulfonamiddam.

Ve studii bylo pozorovano Sifeni multirezistentnich kmenti nesouci rezistenci k zasobnim
antibiotikiim cestou odpadnich vod.

Studie byla financovana projektem ¢. NU20.J-09-00040.
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National genomic surveillance of SARS-CoV-2 genomes using integrated system
called NarCoS

doc. RNDr. Tomas Szemes, PhD.

Comenius University Science Park, Bratislava, SR;
Faculty of Natural Sciences, Comenius University, Bratislava, SR;

Sladegek T., Sitar¢ik J.13°, Krampl W.24, Hekel R.2%4, Gaziova M.5, Bohmer M.1?, Kalitidkova A.2,
Staroniova E.2, Rusiidkova D.124, Sedlackova T.1, Budis J.13

L Comenius University Science Park, Bratislava, Slovakia

2 Public Health Authority of the Slovak Republic, Bratislava, Slovakia

3 Slovak Center of Scientific and Technical Information, Bratislava, Slovakia

4 Department of Molecular Biology, Faculty of Natural Sciences, Comenius University,
Bratislava, Slovakia

5> Department of Computer Science, Faculty of Mathematics, Physics and Informatics, Comenius
University, Bratislava, Slovakia

Introduction

After reports of rapid spread of novel coronavirus SARS-CoV-2 to almost all continents, the World
Health Organization announced SARS-CoV-2 pandemic in March 2020. Shotgun sequencing in January
2020 revealed the genome of SARS-CoV-2 allowed quick design of simple RT-PCR assays for
diagnostic use. In Slovakia, first cases of COVID-19 were reported as early as March 2020. Our group
had sequenced the first isolates using the WGS with then novel mutations. Rising number of mutations
in new clinical cases became a growing concern for scientists. With the arrival of Alpha variant in late
2020 with a substantial number of genome mutations, many countries started their genomic surveillance
programs. Such a genomic surveillance program has also started in Slovakia.

Goals

In March 2021, regular weekly genomic analysis of clinical cases of COVID-19 was initialized. In total,
seven sequencing laboratories, including ours, were involved in the sequencing. Original plan to
sequence 500 samples per week was increased to double and quadruple due to rising numbers of cases
in delta and omicron wave. Growing numbers of samples increased the strain on personnel involved in
processing and logistics and caused bottlenecks in reporting to GISAID. A novel integrated information
system had to be developed for sequencing management, analysis and automated reporting.

Methods

All six operational sequencing laboratories use Illumina sequencing and Illumina COVID Seq kit based
on ARTIC protocol. To deal with increasing amounts of processed samples and reliable metadata
handling, a novel integrated information system called NarCoS was developed. Sequencing planning,
automated analysis with a unified bioinformatics pipeline and batch reporting to relevant databases are
among functionalities. Real time updated dashboards with different data views are also part of the
system.

Results

Since February 2022 the NarCoS system is functional, serving all six sequencing laboratories in national
survey. As of 10 July 2022, more than 23 000 samples were processed in the system. Thanks to plate
definitions and automated planning of Illumina runs, the time from positive sample collection to
reporting to GISAID dropped by almost %. Real-time dashboard used by the government helps in
pandemic management. As of week starting, the novel variant of concern BA.5 represented more than
50% of all sequenced clinical samples associated with rapid rise in new cases.

Conclusion

Integration of genomics surveillance of SARS-CoV-2 in the NarCoS system allowed us to effectively
increase sequenced sample rates without increasing the human burden. Unified analysis ensured
consistent quality of reported results. The NarCoS system helped us to decrease the time to report in
GISAID, ENA and TESSY. Ongoing development focuses on improved performance of different
functionalities and integration of waste water monitoring.
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Nova legislativa EU pro diagnostické zdravotnické prostiedky

prof. RNDr. Omar Sery, Ph.D.

Ustav Zivogisné fyziologie a genetiky AV CR, v.v.i

Laboratof DNA diagnostiky, Ustav biochemie, Piirodovédecka fakulta, Masarykova univezita

Od 26.5.2022 vstoupilo v ucinnost nové nafizeni Evropského parlamentu a Rady (EU)
2017/746 o diagnostickych zdravotnickych prostiedich in vitro (VD). Vzhledem k pandemii
COVID-19 a k mnohym intervencim nejruznéjsich organizaci i samotnych vlad ¢lenskych zemi
EU, kdy se ukazala nemoznost plnéni tohoto nafizeni v planovaném case, bylo 25.1.2022
vydano natizeni Evropského parlamentu a Rady (EU) 2022/112, kterym se zménila néktera data
prechodnych ustanoveni. Piestoze se jedna o velmi zdvazné zmény ve fungovani nejen vyrobct,
dovozctl a distributorti, ale také uzivatelti zdravotnickych prostfedkl in vitro, kterymi jsou
predevsim klinické laboratofe, neni tomuto tématu vénovana témeét zadna pozornost a podstata
zcela zasadnich zmén neni vSeobecné zndma. Nové napiiklad nelze pouzivat in house metody
pro diagnostické pouziti v pfipadé, Ze je na trhu k dispozici CE certifikovany in vitro
diagnosticky zdravotnicky prostfedek. Podstatnym zplsobem se stézuje pouzivani in house
metod v ptipadé, Ze k dispozici na trhu neni pro danou diagnostiku dostupny IVD. Podminky
pouzivani in house metod budou v pfednasce popsany. Nova legislativa rusi dosavadni
klasifikaci IVD a pfinasi novou klasifikaci, ktera zcela méni zattid’ovani IVD do tiid A, B, C
a D. Pfednaska pfinese detailni rozklad nového zptisobu klasifikace [VD.

Piednaska bude informovat o dileZitych datech, ktera se tykaji pfechodného obdobi, které bude
souviset s moznosti pouzivani stavajicich IVD, které nebudou vyrobci registrovat dle nové
legislativy. Nova legislativa pfinasi také nové pojmy a diraz na klinickou stranku pouzitelnosti
IVD. Mezi nové pojmy patii napiiklad védecka platnost analytu, klinickd funkce, klinicky
dikaz a klinicky piinos.

Co tyto pojmy znamenaji a jakym zplisobem se promitnou nejen do vyzkumu a vyvoje IVD,
ale do navodu k pouziti a také do samotného pouziti IVD, bude také soucasti prednasky.
Pfednaska se samoziejmé dotkne vSeobecnych novych pravidel, naptiklad vysvétli pojem
oznameny subjekt (dfive notifikovana osoba) a jeho funkce. VSeobecny piehled novinek v IVD
bude diskutovan také na pozadi narocnosti v§ech zmén, nedostupnosti oznamenych subjektt
v celé EU, nemoznosti registrace novych IVD v nasledujicich letech, coz bude negativnim
dopadem nové legislativy nejen v oblasti administrativni, ale také finan¢ni a dotkne se kazdého
¢lanku v zivotnim cyklu IVD (vyrobce — dovozce — distributor — uzivatel), kdy kone¢na zvysena
finan¢ni zatéz celého nového systému se dotkne nakonec také samotného pacienta. S tim
souvisi skutecnost, Ze nova legislativa pfinasi s sebou také etické problémy, kterych si tvtrci
nového natizeni viibec nevsimli.

76 Obsah



https://www.sciencedirect.com/topics/immunology-and-microbiology/arcobacter
https://www.sciencedirect.com/topics/food-science/food-pathogen

NAZEV PRACE

AUTOR

titul, jméno pfijmeni, védecka
hodnost

PRACOVISTE AUTORA

Uplny nazev pracovisté

Spoluautofi
pfijmeni jméno, index pracovisté

Pracovisté spoluautort
index, nazev pracovisté

In vitro activity of olive oil extracts against planktonic cells and biofilm
formation of Arcobacter-like species

Ing. David Silha, Ph.D.

Department of Biological and Biochemical Sciences, Faculty of Chemical Technology, University of
Pardubice

Ing. Blanka Svecova, Ph.D.2, Mgr. Karolina Svarcova!

!Department of Biological and Biochemical Sciences, Faculty of Chemical Technology, University of
Pardubice
2Department of Analytical Chemistry, Faculty of Chemical Technology, University of Pardubice

Various species of the Arcobacter-like species are regarded as emerging food pathogens and
can be cause of human gastroenteric illness. Many strains also show significant resistance to
antibiotics. The effect of various aquaeous olive oil extracts on survival of Arcobacter-like
species was studied. Based on our results, a significant antimicrobial potential of extracts was
observed. Extra virgin olive oil showed the highest antimicrobial effect. The extract inhibited
most of the monitored strains after only 5 min of exposure. After this very short exposure,
viable cells decreased by up to 5 log CFU/mL. The only exception was the strain Al. lanthieri
LMG 28517, in which a decrease in viable cells of 2 log CFU/mL was observed after 5 min
of exposure, but after a total of 10 min of exposure the cells were already completely
devitalized. The lowest antimicrobial effect was observed in the olive pomace oil extract with
complete inhibition after 3-24 h of exposure. E.g. in the Al. lanthieri LMG 28517 strain, there
was almost no decrease in viable cells over 6 hours of exposure. The results also suggest that
aquaeous extracts contain substances that promote biofilm formation, especially at lower
concentration. On the contrary, the highest concentrations of oil extracts led to the suppression
of the ability to form a biofilm. The analysis of selected chemical compounds was also
performed for individual extracts. Results indicate that not all oils classified as ,,olive oil*“ had
similar bactericidal effects, bioactvity dependes e.g. on content of phenolic compounds.
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Rezistence ke kolistinu u Escherichia coli z lidi, masa a hospodai‘skych zvirat:
narodni surveillance plazmidy prenasené rezistence

PharmDr. Petra Sismoval?

Ustav biologie a chorob volné Zijicich zvifat, Fakulta veterinarni hygieny a ekologie, Veterinarni
Univerzita Brno, CR
2CEITEC —Stiedoevropsky technologicky institut, Brno, CR

Kolidentsev Nikital?, Zelendova Markétal2, Palkovic¢ova Janal?, Jakubt Vladislav®, Pomorska
Katarina®, Chytilova Ivana*, Zemli¢kova Helena®, Dolejsk4a Monika®?56

Ustav biologie a chorob volné Zijicich zvifat, Fakulta veterinarni hygieny a ekologie, Veterinarni
Univerzita Brno, CR

2CEITEC —Stiedoevropsky technologicky institut, Brno, CR

3Narodni referenéni laboratot pro ATB, Statni zdravotni Gstav, Praha, CR

“Statni veterinarni Gstav, Praha, CR

50ddgleni klinické mikrobiologie a imunologie, Ustav laboratorni mediciny, Fakultni nemocnice Brno, CR
®Biomedicinské centrum, Lékaiska fakulta v Plzni, Univerzita Karlova, Plzefi, CR

Uvod

Izolaty s plazmidové zprostiedkovanou rezistenci ke kolistinu kodovanou geny mcr byly
zdokumentovany po celém svéte v riiznych zdrojich. Cilem studie bylo zjistit vyskyt izolati
E. coli rezistentnich ke kolistinu s geny mcr u lidi, v mase a u hospodaiskych zvitat z Ceské
republiky v 2018-2021.

Metodika

Celkem bylo vySetfeno 231 izolatd s rezistenci ke kolistinu z pacientd a 659 primarnich vzorka
Cerstvého masa a stfev jateCnych zvifat. Izolaty byly kultivovany na plotné s kolistinem
3,5 mg/L a druhove identifikovany pomoci MALDI-TOF. Pfitomnost genu mcr byla zjistovana
pomoci PCR a pfenosnost mezi bakteriemi ovéfena konjugaci. Izolaty s genem mcr byly
testovany na citlivost k sadé antibiotik a podrobeny celogenomovému sekvenovani (WGS).

Vysledky

Gen mcr-1 byl nalezen u 44 (19 %) humannich a 112 (55 %, n=204) veterinarnich izolatd
E. coli s rezistenci ke kolistinu. Vy$si mira vyskytu mobilni kolistinové rezistence byla zjisténa
Vv importovaném dribezim (50 %) a hovézim mase (10 %). Analyza WGS dat odhalila
rozmanité sekvenéni typy véetné patogennich linii (ST69, ST131) a prokazala multirezistentni
profil zahrnujici i geny pro produkei Sirokospektrych beta-laktamaz. Gen mcr-1 se nachazel
prevazné na epidemickych plazmidech riznych inkompatibilnich skupin a pienasel se
procesem konjugace.

Zavér
Studie potvrdila pfitomnost E. coli s mcr-1 u lidi i zvifat. Pfestoze byla prevalence v humanni

sféfe nizs§i v porovnani s animalnimi izolaty, vyskyt E. coli rezistentni viiéi kolistinu predstavuje
mozné riziko pro vefejné zdravi.

Podporeno AZV CR NV18-09-00605 a IGA 218/2021/FVHE.
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Why there are two genetically distinct groups of syphilis-causing strains?

prof. David Smajs, M.D., Ph.D.

Department of Biology, Faculty of Medicine, Masaryk University, Kamenice 5, Building B06, 625 00
Brno, Czech Republic

Bosak Juraj®, Pospisilova Petra', Vrbova Eliska'

!Department of Biology, Faculty of Medicine, Masaryk University, Kamenice 5, Building B06, 625 00
Brno, Czech Republic

Genetic analyses of Treponema pallidum ssp. pallidum (TPA) reference strains and human
clinical isolates revealed that there are two genetically distinct groups of TPA, one group related
to the reference strain TPA Nichols (Nichols-like strains/isolates) and the second to the TPA
SS14 strain (SS14-like strains/isolates).

The aim of this work was to determine differences between SS14- and Nichols-like strains and
isolates in the patients' characteristics, and in vivo and in vitro growth rates.

The data on patients' characteristic were collected from international databases and in vitro and
in vivo growth rates were determined experimentally with cultivated rabbit cells and in
experimental rabbits, respectively.

Nichols-like samples appear to be more frequently isolated from older males and more
frequently from patients in the secondary syphilis stage. Moreover, Nichols-like samples are
more frequently isolated from single primary ulcers. The Nichols-like strains were shown to
grow faster both in rabbits and under in vitro conditions.

Analysis of genetic diversity between both groups of syphilis strains/isolates appears to be
consistent with geographical and population separation of syphilis-infected human societies
such as separation of American and European populations before Columbus' journeys. The
contemporary worldwide predominance of SS14-like strains is likely a result of higher fitness
cost for macrolide resistence in Nichols-like strains/isolates. While the Nichols-like strains
were shown to grow faster in rabbits and in vitro, there are no relevant data on different
generation times in humans as well as on the corresponding infection symptoms in humans.
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Gastrointestinalny mikrobiom a molekuly s nim asociované ako biomarkery
Gastrointestinal microbiome and molecules associated with it as biomarkers

doc. RNDr. Katarina Soltys, PhD.}?

! Department of Microbiology and Virology, Faculty of Natural Sciences in Bratislava, Comenius
University in Bratislava, Bratislava, Slovakia
2 Comenius University Science Park, Comenius University in Bratislava, Bratislava, Slovakia

Tomova A%, Svec, P.4% Bielik, V., Hlavaty, T.”, Kolenova, A.°

% Institute of Physiology, Faculty of Medicine, Comenius University in Bratislava, Bratislava, Slovakia

4 Transplantation Unit of the University Children's Hospital in Bratislava, Slovakia

5> Department of Pediatric Hematology and Oncology, Children’s Haematology and Oncology Clinic and
Faculty of Medicine, Comenius University in Bratislava, Slovakia

& Department of Biological and Medical Science, Faculty of Physical Education and Sport, Comenius
University in Bratislava, Bratislava, Slovakia

" Department of Internal Medicine, Faculty of Medicine, Division of Gastroenterology, Comenius
University in Bratislava and University hospital Bratislava, Bratislava, Slovakia

Crevna mikrobiota je najbohatSou komunitou mikroorganizmov obyvajucich Tudské telo.
Baktérie tvoria viac ako 90% z nich a hoci homeostaza ¢revnej mikrobioty je neviditeI'na,
dysbiéza moze spdsobovat’ nielen miernejsie zdravotné komplikacie, ale mat’ aj zdvaznejsie
nasledky na zdravie jednotlivcov. Ked’ze baktérie poskytuju hostitelovi mnoho benefi¢énych
ucinkov, funkéné poskodenie mdze byt asociované so zavaznymi ochoreniami vratane
rakoviny, zapalového ochorenia criev alebo poruchy autistického spektra. Pouzitie
sekvenacnych technologii a nasledna bioinformaticka a biostatisticka analyza, umoziuju ziskat’
informacie o zlozeni mikrobiéomu, ktoré su inak nedostupné. Ako st mikroorganizmy
asociované s 'udskym telom, ako na nich mézu vplyvat’ environmentalne faktory a ako mézu
sluzit’ ako biomarker su otazky, na ktoré za¢iname dostavat’ odpovede.

Vyskum bol financovany aj z APVV-17-0099.

Gut microbiota is the richest community of microorganisms inhabiting the human body.
Bacteria make up over 90% of them and eventhough gut microbiota homeostasis is invisible,
the dysbiosis can have either milder or more severe consequences on individuals health. Since
bacteria provide the host with many beneficial effects functional impairment can be associated
with serious diseases including cancer, inflammatory bowel disease or autism spectrum
disorder. Using sequencing technologies followed by bioinformatic and biostatistical analysis
can provide us with the information on microbiome composition that is not otherwise
obtainable. How microorganisms are associated with the human body, how they can be
influenced by environmental factors and how they can serve as a biomarker are questions to
which we begin to receive answers.

The research was funded also by APVV-17-0099.
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Celogenomova sekvenace v identifikaci a taxonomii bakterii

Mgr. Petra Spanélova

Ceska narodni sbirka typovych kultur, Statni zdravotni istav

Mgr. Renata Safrdnkova PhD 1., Prof. RNDr. Alexandr Nemec, PhD.?

1 Ceska narodni sbirka typovych kultur, Statni zdravotni Gistav
2 Laboratof bakteridlni genetiky, Statni zdravotni ustav

Sekvenovani nové generace nachéazi posledni dobou $iroké uplatnéni ve vSech oblastech
biologie. Pro bakteriologii ma vyznam zejména urcovani sekvenci jednotlivych celych
genomtl.

Celogenomova sekvenace umoziiuje mimo jiné urcit presnou polohu bakterialniho
kmene v evolu¢nim stromu ptislusného rodu a tim se stava kli¢ovym potvrzenim zavéra
v druhové identifikaci i ve vymezeni a popisu novych druht.

Zakladem pro sestaveni fylogenetického stromu jsou sekvence kddujici proteiny, které
jsou uspofadany do skupin ortolognich genil z riznych genomt. U nich se pak urcuje
pribuznost sekvenci pomoci metody maximalni vérohodnosti .

Aplikace zminéného postupu bude ilustrovana na nedavno publikovanych studiich: (i)
vyjasnéni taxonomické pozice izolati rodu Planococcus a Corynebacterium, (ii) revize
taxonomie Acinetobacter Iwofii s vyc¢lenénim nového druhu Acinetobacter
pseudolwofii a (iii) klasifikace fylogeneticky nové skupiny environmentalnich
acinetobacterti s nomeklaturnimi navrhy pro Acinetobacter terrae a Acinetobacter
terrestris.
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Nové moZnosti typizace nozokomialnich bakterii

Mgr. Tat'ana Stosové, Ph.D.

Ustav mikrobiologie LF UP a FN Olomouc

doc. MUDr. Vladislav Raclavsky, Ph.D.; Mgr. Rakesh Rao

Ustav mikrobiologie LF UP a FN Olomouc

Epidemiologicky dohled nad nemocni¢nimi ndkazami vcetné §ifeni rezistence k antimikrobnim
latkam je dnes obvykle zalozen na vyhodnocovani vyskytu konkrétnich bakterialnich druhi.
Pokud dojde k nepfiméfenému vzestupu zastoupeni jednoho druhu ve vzorcich z konkrétniho
oddéleni s ur¢itym charakteristickym antibiogramem, je namist¢ podezfeni na nozokomialni
Sifeni a je zah4jeno mistni Setfeni, které ma navrhnout zptisob prevence. Pokrocilejsi genetické
techniky, umoznujici odlisit rizné kmeny v ramci druhu, jsou u nas vyuZzivany jen vyjimecné
a prakticky vyhradné jednordazové retrospektivné na vétSich souborech dlouhodobé
shromazd’ovanych kultur.

Nasim cilem bylo vyvinuti rutinni typizaéni sluzby, vyuZivajici ekonomicky dostupnou
techniku a nabidli ji formou komer¢ni sluzby pro detekci mozné klonalni struktury populace
gramnegativnich fermentujicich a nefermentujicich ty¢inek, vykultivovanych od pacient.

Typizace je provadéna technikou McRAPD (&ti mek_rapid; Melting curve of Random
Amplified Polymorphic DNA).

Od poloviny unora provadime tento typ sledovani pro Fakultni nemocnici v Olomouci
a miZeme proto prezentovat prvni dlouhodobé vysledky. Dil¢i vysledky jsou reportovany
Vv tydennim cyklu pracovnikim Odd. nemocni¢ni hygieny a ur¢enym lékaiim jednotlivych
klinik/oddéleni. Report je v navaznosti na pondélni kultiva¢ni monitoring pacientti v intenzivni
péci typicky poskytovan elektronicky ve Ctvrtek rano, se zpozdénim cca max. 24 hod. po
poskytnuti klasického vysledku kultivace.

Typizujeme izolaty od pacientti lizkové péce 1. chirurgické kliniky (pfedevsim klasicka biisni
chirurgie), Odd. intenzivni péce chirurgickych oborG (IPCHO), Kliniky anesteziologie,
resuscitace a intenzivni mediciny (KARIM), JIP Novorozeneckého odd. (péce a novorozence
S nizkou porodni hmotnosti) a JIP Détské kliniky (intenzivni péce o déti bez rozdilu véku).
V pribéhu sledovani jsme pozorovali nejriznéjsi typy vyskytu nozokomialnich kloni — od
dlouhodobé perzistence konkrétniho klonu po celé obdobi sledovani, pres vyskyt vétsich shlukt
infekci/kolonizaci uréitym klonem, ktery poté vymizi, az po jednotliva sporadicka sdileni
urcitych bakteridlnich izolatl mezi dvéma az tfemi pacienty, které nepokracuji v ¢ase. Celkova
analyza ukazuje, Ze nejCastéji prenasenym zavaznym puvodcem infekci je Klebsiella
pneumoniae/variicola, nejvice dlouhodobé perzistujici je klon Burkholderia multivorans
Vv intenzivni péci o dospélé, specifickd situace u novorozencti ukazuje na castou kolonizaci
sdilenymi klony Escherichia coli.

Pro vybrané¢ situace budeme prezentovat klinickda data k pfipadim jednoznac¢ného
nozokomialniho S$ifeni konkrétnich klond. Blizsi informace o sluzbé jsou dostupné na
www.typingforlife.cz.
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Stenotrophomonas maltophilia v dobé covidové — kazuistika

MUDr. Renata Tejkalova

Mikrobiologicky tistav FN u sv. Anny a LF MU Brno

Sivakova Alena

Mikrobiologicky tstav FN u sv. Anny a LF MU Brno

S. maltophilia je aerobni, nefermentujici gramnegativni bakterie. Vyskytuje se predevsim
v nemocni¢nim prostiedi, kde Casto kolonizuje vlhké povrchy na kterych ulpiva a vytvaii
biofilm. Lze ji zachytit na rlznych trubicich, pouzivanych pfi mechanické ventilaci, na
mocovych katetrech ¢i endoskopech. Nélez z respiracnich nebo mocovych vzorki je mnohdy
obtizné interpretovat kvuli nizké patogenité, takze jeji zachyt nemusi nutné znamenat
probihajici infekci. U imunokompetentnich jedinct je S. maltophilia relativné neobvyklou
pfi¢inou infekci, u imunokompromitovanych byva piivodcem pneumonie, infekce mocovych
cest nebo infekce krevniho fecisté. Infekce jsou spojeny s vysokou morbiditou a mortalitou.
Mezi rizikové faktory patii infekce HIV, nadorova onemocnéni, cysticka fibréza, neutropenie,
mechanicka ventilace, centralni zilni katetry, nedavny chirurgicky zakrok, trauma, dlouhodoba
hospitalizace, pobyt na jednotkdch intenzivni péce, uziti Sirokospektralnich antibiotik.
S. maltophilia je ptirozené rezistentni k celé fad¢ antibiotik, véetné karbapenemti. Lékem volby
je kotrimoxazol.

Kazuistika popisuje uskali pfi 1écbé mladého muze, imunokompromitované¢ho tézkou
alkoholovou pankreatitidou a koronavirovou plicni infekci, komplikovanou bakterialni
superinfekci kmenem S. maltophilia.
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Katechin — modulator odpovede patogénnych kvasiniek na chemicky stres

doc. RNDr. Nora Téth Hervay, PhD.

Katedra mikrobiologie a virologie, Prirodovedecka fakulta, Univerzita Komenského v Bratislave

Daniel Elias, Yvetta Gbelska

!Katedra mikrobioldgie a viroldgie, Prirodovedeck4 fakulta, Univerzita Komenského v Bratislave

ZvySeny vyskyt invazivnych mykéz a problém rezistencie patogénnych kvasiniek voci
antifungalnym lieCivam vedie k hl'adaniu novych antimykotik. Do centra zaujmu vedeckého
vyskumu sa tak v poslednych rokoch dostavaji prirodné produkty. Prirodné alternativy
terapeutik su sl'ubné pre svoju nizku toxicitu a takmer Ziadne vedlajSie ucinky. Biologoické
aktivitu vykazuju napr. flavonoidy. Jednym z nich je katechin, u ktorého bol popisany mozny
synergicky Gc¢inok s antimikrobialnymi latkami. V praci sme sledovali uc¢inok katechinu na rast
a prezivanie kvasiniek Candida glabrata v pritomnosti azolovych antimykotik. Zamerali sme
sa na schopnost’ buniek inkubovanych V pritomnosti inhibitorov rastu tvorit' ROS. Citlivost
buniek na rézne chemické latky sme analyzovali kvapkovym testom a diskovou difuznou
metdédou. Tvorbu ROS sme zaznamenavali pouzitim sondy DCFDA. Metodu qRT-PCR sme
vyuzili na analyza vplyvu antimykotik na expresiu génov zahrnutych v odpovedi buniek na
oxidacny stres. Stanovenim efluxu rodaminu 6G z intaktnych buniek sme sledovali vplyv
katechinu na aktivitu efluxnej pumpy. Kvasinky C. glabrata inkubované v pritomnosti
katechinu v kombinacii s azolmi vykazovali zvySenu citlivost’ k antimykotikdm - dochadzalo
k inhibicii ich rastu. V bunkéch vystavenych ucinku katechinu sme zaznamenali zvySenu tvorbu
ROS. Pritomnost’ katechinu mala vplyv na funkciu efluxnej pumpy lokalizovanej v membrane
bunky. Ziskané vysledky potvrdili synergicky ucinok pouzitého katechinu a azolov.

Prdca vznikla za podpory grantov VEGA 1/0388/22 a APVV-19-0094.
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Jak ucinné zachyti obli¢ejové masky bakterie a jak viry?

RNDr. Ludmila Tvrzova, PhD.

Textilni zkuSebni ustav, Cejl 12, 602 00 Brno

Hrubanova Markéta, Nasadil Petr, Blahova Anna, Jarmi¢ova Pavla

Textilni zkuSebni ustav

Testovani obli¢ejovych rousek se dostalo do poptedi zajmu v souvislosti s pandemii Covid--19.
Samotné testovani i posouzeni shody jednorazovych rousek se fidi normou CSN EN 14683+
AC. K ovéfeni bakterialni filtracni G¢innosti (BFE) je pouZit aerosol s prumérnou velikosti
Castic 3+0,3 um (s rozmezim velikosti 7 - 0,65 um) nesouci testovaci kmen Staphylococcus
aureus. S ohledem na velikost bakterialnich bunék je ¢asto zpochybniovana filtraéni i¢innost
obli¢ejovych rousek vii€i vyrazné mensim virovym casticim. Proto zavedl Textilni zkuSebni
ustav doplnujici stanoveni virové filtra¢ni ucinnosti (VFE).

Jako testovaci kmen byl pro VFE vybran bakteriofag Phi-X 174. Je stabilni v aerosolu a mensi
nez virus SARS-CoV-2. Metodika vychazi z testovani BFE.

Sada obli¢ejovych rousek byla testovana metodou VFE a vysledky porovnany s hodnotami
BFE. Porovnany byly i poCty ¢astic na jednotlivych patrech kaskddového impaktoru. Testovani
S bakteriofagem probihd pii vyrazné vyssim poctu ¢astic mensich nez 1 um. Dle vysledki testh
hodnoty VFE vykazuji korelaci shodnotami BFE a v nékterych piipadech muze maska
doséhnout i lepsi filtra¢ni u€innosti pro malé Castice. Testovani potvrdilo, ze oblicejové rousky
efektivné zachycuji i ¢astice velikosti virt.
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Epidemiologie koi herpesvirozy na Pardubicku

Mgr. Zuzana Ulehlova

1. Vyzkumny tstav veterinarniho 1ékafstvi, v. v. i.
2. Veterinarni univerzita Brno

MVDr. L'ubomir Pojezdal, Ph.D. - 1
MVDr. Gabriela Zelenkova - 3
MVDr. Stanislava Reschova - 1

1. Vyzkumny ustav veterinarniho lékafstvi, v. v. 1.
3. Statni veterinarni sprava

Uvod

Po propuknuti infekce koi herpesvirézy (KHV), vysoce nakazlivého onemocnéni kapra
obecného a jeho barevné variety koi, bylo na Pardubicku mezi lety 2018-2020 utraceno pies
263 tun ryb.

Cil
Cilem prace bylo objasnéni fylogenetické piibuznosti vySetfovanych izolatdi z jednotlivych
ohnisek nakazy, definovat pfi¢inu vzniku infekce a zmapovat cestu jejiho Sifeni v dané lokalité.

Metodika

V molekularni ¢asti epidemiologie byla vysetfovana geneticka linie KHV metodou duplex PCR
a variabilita viru v genomovych oblastech Sphl-5, 9/5 a thymidine kinazy. Zjisténé informace
pak byly porovnany s vysledky konvencni epidemiologie, ktera byla provadéna ve spolupraci
se Statni veterinarni spravou.

Vysledky

Sekvence izolath odebranych v priibehu let 2018 a 2019 byly 100 % identické. Izolaty z roku
2020 naopak vykazovaly odlisnosti a pravdépodobné doslo k zavle€eni viru od 3 rtznych
zdroji. AZ na jednu vyjimku byly v8echny vySetfované izolaty CyHV3-U/I genotypu.

Zavér

S nejvétsi pravdépodobnosti doslo k zavleceni viru do rybnikaiské oblasti jiz v roce 2017, a to
prostfednictvim ndkupu infekéné latentnich ryb. U téch zfejmé doSlo k reaktivaci viru
v dasledku stresové reakce vyvolané jejich pfemisténim do jednoho z plidkovych vytaznika,
jenz vykazoval zhor$ené Zivotni podminky. KHV se v monitorované oblasti rozsifilo zejména
skrze zivé kontaminované ryby a rybarské nacini. Diky pfisnym mimofadnym veterinarnim
opatienim se v roce 2019 podatilo KHV v dané oblasti zcela vymytit. V roce 2020 pak bylo
KHYV na Pardubicko op&tovné zavle¢eno, a to z n€kolika riznych zdroji.

Podpora: Projekt MSMT CZ.02.1.01/0.0/0.0/16_019/0000869 PROFISH
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Testovani antimikrobialni citlivosti teplotné stabilizovanych endolysint

Mgr. Lukas Vacek

Oddéleni infekénich chorob a preventivni mediciny, Vyzkumny tstav veterinarniho 1ékafstvi, Brno, CZ

Mikrobiologicky ustav Lékarské fakulty Masarykovy univerzity a Fakultni nemocnice u sv. Anny
v Brné¢, Brno, CZ

Kobzova Sarka (1), Koutilova Michaela (1), Janda Lubomir (1)

(1) Oddéleni infekénich chorob a preventivni mediciny, Vyzkumny ustav veterinarniho lékatstvi, Brno,
Cz

Uvod

Endolysiny jsou peptidoglykanové hydrolazy, které hraji dulezitou roli pti replika¢nim cyklu
bakteriofagii. Endolysiny vykazuji silnou lytickou aktivitu zejména vu¢i grampozitivnim
bakteriim.

Cil
Vyvoj teplotné stabilizovanych endolysinil a jejich testovani antimikrobidlni citlivosti.

Metodika

Gen pro endolysin T1 optimalizovany pro heterologni expresi v E. coli byl vloZen do expresniho
vektoru pUbEx. Pomoci techniky seamless cloning byl gen upraven na celkem péti mistech.
Zvyseni termostability bylo ovéfeno pomoci thermal shift assay. Antimikrobialni aktivita
rekombinantnich enzymu byla testovana pomoci méteni ristovych kiivek po dobu 24 hodin na
meticilin rezistentnich kmenech Staphylococcus aureus (ST 22 a ST30).

Vysledky

Mutace RL, GP, a SI vedly ke zvySeni antimikrobidlniho ptisobeni ve srovnani s plivodni
variantou T1. U kmenu ST 22 byla koncentrace dostacujici ke snizeni poc¢ate¢niho mnozstvi
mikroorganismu 3,13 pg/mL (ptivodni varianta T1 6,25 pg/mL). U kmenu ST 30 se potiebna
koncentrace enzymu snizila z 12,5 (T1) na 6,25 pg/mL. Antimikrobalni efekt téchto novych
rekombinantnich endolysinti se dale prodlouzil az o ¢tyfi hodiny v porovnani s ptivodni
variantou T1.

Dalsi zavedené kombinace téchto mutaci jiz zfejme destabilizovaly strukturu endolysinu natolik,
ze antimikrobialni efekt byl nizsi, nez v ptipad€ pivodni varianty T1.

Zavér

Teplotni stabilizace struktury endolysind vede nejen ke stabilizaci struktury, ale i ke zvySeni
jejich antimikrobiualniho efektu.

Tato prace byla podporena grantem Ministrstva zdravotnictvi CR (NV19-05-00214).
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Vyskyt antibiotické rezistence v riznych typech vod

Ing. Vojtéch Valasek

Vyzkumny ustav vodohospodatsky T. G. Masaryka, Praha

RNDr. Hana Zvéfinova Mlejnkové, Ph.D.}, Mgr. Lucie Jasikova, Ph.D. !, Ivana Bendkova®

Vyzkumny Gstav vodohospodaisky T. G. Masaryka, Praha

Zvysujici se antibioticka rezistence (ABR) pfedstavuje jedno z hlavnich rizik ohrozeni lidského
zdravi. Zdrojem tohoto rizika je nadmérné nebo nevhodné pouzivani antibiotik v lékatské
a veterinarni praxi.

ABR se pres své mikrobidlni nositele dokaze Sifit vodnim prostiedim. Jednim
z nejvyznamnéjSich rezervoart antibiotické rezistence je mikrobiom odpadnich vod. Zdroje
zivin a zadouci fyzikalné-chemické podminky zde ptedstavuji vhodné prostiedi pro prezivani
a rist mikroorganismui.

V ramci této prace byla zkoumana antibiotickd rezistence, ve vzorcich riznych typli vod —
odpadnich, povrchovych a koupacich. Stanoveni antibiotické rezistence bylo provadéno
diskovou difizni metodou. Jedna se o kvalitativni metodu za Gcelem stanoveni citlivosti
bakteridlniho kmene Kk antibiotiku. V prvni etapé byla testovana ABR izolati kment
Escherichia coli na Ampicilin, Ceftazidin, Ciprofloxacin, Gentamicin, Imipenem a Tigecycline
a intestinalnich enterokok na Ampicilin, Vancomycin, Ciprofloxacin, Linezolid, Imipenem,
Tigecycline.

Na zaklad¢ prvotnich vysledki bylo zjisténo, ze zadny z analyzovanych kmend Escherichia
coli neni rezistentni va¢i Imipenemu a Tigecyclinu. U zbylych antibiotik byla prokazana
rezistence v rozmezi od 10 % do 45 %. Dle vysledkt analyzy, bylo prokazano, ze zadny
studovany kmen enterokokti nevykazuje rezistenci vii¢i vybranym antibiotikim. Rezistence
byla zjisténa pouze u 3 % vzorkt Ciprofloxacinu.

Dalsi etapa je zaméfena na screening vyskytu ABR kment bakterii v natocich na Cistirny
odpadnich vod s cilem zjisténi vyskytu ABR v CR.
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Termorezistencia vegetativnych baktérii izolovanych zo slovenskych remeselne
vyrabanych syrov: aplikiacia matematickych modelov

Heat-resistance of vegetative bacteria isolated from Slovakian artisanal cheeses:
application of mathematical models

prof. Ing. Cubomir Valik, PhD.

Ustav potravinarstva a vyzivy, Fakulta chemickej a potravinarskej technologie, Slovenska technické
univerzita v Bratislave

Veronika Lehotova, Karla Urgelova, Alzbeta Medved’ova

Ustav potravinarstva a vyzivy, Fakulta chemickej a potravinarskej technolédgie, Slovenska technicka
univerzita v Bratislave

Abstract

The heat-resistance of S. aureus 2064 isolated from artisanal Slovakian cheeses was studied in
the mild temperature range from 57 °C to 61 °C by capillary method. D-, 4p- and z-values were
estimated from the data using log-linear Bigelow and Weibull models in two-step and one-step
fitting procedure. The outputs obtained in this work are discussed in relation to microbiological
guality and safety of artisanal cheese produced in Slovakia and capabilities of relevant
vegetative bacteria to survive mild heat-treatments applied during stretching process. Some
Slovakian stretched cheeses are manufactured from raw milk that is why these data referred to
original isolates should be preferred within exposure assessment of S. aureus from this kind
cheese consumption.

Uvod
Vyznamnt ulohu v kvantitativnych mikrobiologickych analyzach smerujucich k hodnoteniu
expozicie patogénnym baktériam v potravinach zohravaja procesy, v ktorych dochadza

i.  k zvySovaniu ich po¢tov v dosledku rastu a rozmnozovania alebo rekontaminacie

ii.  alebo k ich znizovaniu v doésledku devitalizacie alebo abiotického prezivania.
Ak po identifikacii takychto kl'icovych miest/procesov pozname ich vplyv na spravanie sa
mikroorganizmov, resp. ich G¢innost, méZeme sa pomocou matematickych modelov posunat’
od ciel'ov bezpecnosti potravin definovanych na trovni konzumenta ku kritéridm kladenym na
vyrobcu (finalny vyrobok) ako aj na kI'i¢ové procesy vo vyrobe a napokon aj d’alej, na suroviny
vstupujuce do vyroby (Valik a kol. 2010).

Vysledky

Najdolezitejsie vystupy z primarneho modelovania letalitnych ¢iar S. aureus st ¢asy potrebné
na devitalizaciu 4 log KTJ/ml (tap). Na zaklade log-linearneho modelu podla Bigelowa
potreboval S. aureus na zniZenie poétu o 4 log poriadky pri teplotach 55 °C, 57 °C a 61 °C:
122 min, 72 min, resp. 37 min (tap ssoc = 122 min, tap s7°c = 72 mMin, tap 61 .c= 37 min). O nieco
nizsie hodnoty tsp ss .c = 112 min, tap s7.c = 59 Min, tap 61 «c = 35 min vyplynuli z aplikacie
Weibullovho modelu, ktory sa pri jednotlivych teplotach prisposoboval experimentalnym
hodnotam lepsie, t.j. s nepatrne niz§imi smerodajnymi odchylkami a vy$§imi hodnotami R2.

Zaver

Prispevok predstavuje moznosti vyuzitia modelov prediktivnej mikrobiologie pri
vyhodnocovani u¢innosti kl'icovych procesov pre kvalitu a bezpecnost potravin, vratane
tradi¢nych parenych syrov vyrabanych zo surového mlieka.

Podakovanie: Praca bola vypracovanda s podporou projektu VEGA 1/0515/21
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Monitoring of SARS-CoV-2 variants during the COVID-19 pandemic in
Slovakia

Ing. Veronika Vaiioval?

Institute of Virology, Biomedical Research Center of the Slovak Academy of Sciences,
Dubravska cesta 9, 845 05 Bratislava, Slovak Republic

BorSova Kristinal, Cabanové Viktorial, Tomasovi¢ David?, Slavikova Monika!, Nosek Jozef3,
Brejova Brotia“, Vinat Tom4as*, Klempa Boris!

1 Institute of Virology, Biomedical Research Center of the Slovak Academy of Sciences,
Dubravska cesta 9, 845 05 Bratislava, Slovak Republic

2 Department of Microbiology and Virology, Faculty of Natural Sciences, Comenius University
in Bratislava, Ilkovi¢ova 6, 842 15 Bratislava, Slovak Republic

3 Department of Biochemistry, Faculty of Natural Sciences, Comenius University in Bratislava,
Ilkovicova 6, 842 15 Bratislava, Slovak Republic

4 Faculty of Mathematics, Physics and Informatics, Comenius University in Bratislava, Mlynska
dolina, 842 48 Bratislava, Slovak Republic

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the human pathogen
responsible for the global COVID-19 pandemic, arrived in Slovakia in March 2020. As
the pandemic progressed, the genome of the SARS-CoV-2 has been continuously
changing. The new mutations, especially in the spike protein, gave origin to variants with
higher transmissibility and immune response escape ability. Thus, continuous sequencing
of SARS-CoV-2 proved to be a helpful tool for monitoring the pandemic's current state
and predicting the spread of new variants in the population.

This study aimed to monitor emerging SARS-CoV-2 variants and resulting pandemic
waves in Slovakia.

The SARS-CoV-2 sequences were prepared using a PCR amplicon-tiling protocol and
sequenced by a MinlON nanopore sequencer. We sequenced samples provided by the
Public Health Authority of the Slovak Republic, collected from January 2021 to February
2022.

Altogether, 6102 COVID-19 samples were sequenced, and 4416 sequences were uploaded
into the GISAID database. At the beginning of 2021, we monitored the onset of the second
wave, characterized by the Alpha variant (B.1.1.7). At the end of June 2021, the first cases
of Delta variant were detected. The proportion of Delta variant (B.1.617.2) rapidly became
almost 100% prevalent within a month. Omicron variant emerged at the end of 2021 and
started the fourth wave. Several other variants, such as Beta (B.1.351), Mu (B.1.621), or
C.36.3 were also found during the study.

The recent emergence of new Omicron sub-lineages underlines the importance of
continuous monitoring of SARS-CoV-2.
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In vitro formation of dual-species biofilms — establishment of experimental
settings for method leading to recognition of anti-biofilm acting compounds

RNDr. Pavlina Vavrova

Department of Biological a Medical Sciences, Faculty of Pharmacy in Hradec Kralové, Charles
University

Kone¢na Klara, Diepoltova Adéla, Jand’ourek Ondiej, Nachtigal Petr

Department of Biological a Medical Sciences, Faculty of Pharmacy in Hradec Kralové, Charles
University

Microorganisms, including multidrug-resistant ones, prefer a lifestyle in a complex community
called biofilm, which is mostly polymicrobial. This attribute provides them more protection
against hostile environmental factors.

The primary aim of our research is to reflect one of the pitfalls in anti-infective drug discovery
research: low correlation between results of the candidate compounds activity in vitro compared
to results from the clinical trials.

The dual-species biofilms consist of clinically relevant bacteria and fungi: Staphylococcus
aureus, Staphylococcus epidermidis, and Candida albicans are formed in different cultivation
media. To determine the optimal conditions for the formation of biofilms with the key attributes
responsible for resistance, the impact of the antimicrobial action of ciprofloxacin and
anidulafungin is evaluated. The approaches Alamar blue method, and visualization by
fluorescent microscopy are employed.

The key role of available nutrients present within different cultivation media, together with the
micromorphological differences, and the presence of typical attributes for true microbial
biofilms has been revealed.

The careful implementation of methodological approaches leading to dual-species biofilms
formation, with attributes responsible for the microbial resistance, is highly important for the
acquirement of relevant information about the action of promising anti-infective compounds.

The study was supported by the Czech Science Foundation project No. 20-19638Y, and the
Ministry of Health of the Czech Republic, grant nr. NU21-05-00482.
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Neurospora crassa — understanding the effect of azoles on the cell of the model
filamentous fungus

Ing. Jan Viglas

Institute of Biochemistry and Microbiology, Faculty of Chemical and Food Technology, Slovak
University of Technology in Bratislava, Radlinského 9, 81237, Bratislava, Slovakia

Petra Olejnikova

Institute of Biochemistry and Microbiology, Faculty of Chemical and Food Technology, Slovak
University of Technology in Bratislava, Radlinského 9, 81237, Bratislava, Slovakia

The mechanisms capable of securing adaptation to immediate presence of antifungals
recently emerged as a factor causing failure of clinical therapy of isolates evaluated as
susceptible in laboratory conditions.

The goal of our work was to analyse the response of model filamentous fungus
Neurospora crassa to antifungal azoles.

We analysed transcriptional response of N. crassa exposed to azoles by real-time PCR,
which we substantiated by determining the enzyme activity of glutathione-S-
transferase (connected with detoxification processes), and the level of chitin in the cell
wall of N. crassa.

Despite its natural susceptibility, N. crassa responds to azoles by increasing the
transcript of cyp51 gene encoding azole target site. The response also covers other
genes encoding ergosterol biosynthesis enzymes and proteins involved in plasma
membrane remodelling. Interestingly we observed: 1. increase in expression of gene
encoding CYP enzyme belonging to CYP65 clan (not present in yeast), 2. no
interaction between azoles and glutathione-S-transferase” except prochloraz — binds
out of active site, 3. increase in expression of gene encoding ABCC transporters
located at plasma membrane. The response to azoles was even broader — impacted the
level of chitin in the cell wall of the fungus.

In conclusion, our results showed that susceptible fungus N. crassa responds to the
presence of azoles in a complex manner encompassing cyp51 gene, genes for CYP
enzymes and changes in chitin level.

This work was supported by research projects No. APVV-19-0094 and VEGA-
1/0388/22.
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Mnohocetna 1ékova rezistence Staphylococcus aureus a jeji modulace piirodnimi
slouCeninami a jejich derivaty

doc. Ing. Jitka Viktorova, Ph.D.

Ustav biochemie a mikrobiologie, VSCHT Praha, Technicka 5, CZ 166 28 Praha, Ceska republika

Martina Hurtova®?, Daniela Brdova!, Bara Kiizkovska?, Katefina Holasova?, Lan Hoang?, Vladimir
Kien?, Katefina Valentova?, Jan Lipov*

1 Ustav biochemie a mikrobiologie, VSCHT Praha, Technicka 5, CZ 166 28 Praha, Cesk4 republika
2Mikrobiologicky tstav Akademie véd CR, Videfiska 1083, 142 20 Praha, Ceska republika

Rezistence k antibiotiktim je v soucasnosti vaznym zdravotnim problémem. Vzhledem k tomu,
ze objev novych antibiotik se jiz nejevi jako dostateény, nabyva na vyznamu adjuvantni
(kombinovana) terapie.

Tato prace je zaméfena na mechanismy meticilin-rezistentniho Staphylococcus aureus
(MRSA). Pritomnost geni rezistence k oxacilinu (mecA, blaz) a gentamicinu (aacA-aphD)
v klinickém izolatu MRSA byla ovéfena polymerazovou fetézovou reakci. Nasledné byla
testovana antimikrobialni aktivita flavonolignant.

Silybin A, 2,3-dehydrosilybin B/AB zcela zvratily rezistenci k testovanym antibiotikiim p#i
koncentracich 20uM nebo nizsich. Jak 2,3-dehydrosilybin B, tak AB snizily antibiotiky
indukovanou genovou expresi efluxnich pump. 2,3-Dehydrosilybin B také inhiboval akumulaci
a eflux ethidium bromidu u klinického izolatu, jehoz nadprodukce NorA a MdeA byla vyvolana
antibiotiky. Vétsina testovanych flavonolignant redukovala komunikaci mezi buiikami na bazi
tetrahydrofuran-boritanu (autoinduktor-2), anhydrosilychristin byl jedinou slou¢eninou, ktera
redukovala komunikaci zalozenou na acyl-homoserin laktonu (autoinduktor 1). S vyjimkou
isosilychristinu a anhydrosilychristinu, vSechny flavonolignany inhibovaly povrchovou
kolonizaci S. aureus, pfi¢emz nejaktivnéjsi byl 2,3-dehydrosilybin A. Nasledna halogenace
flavonolignanti tyto aktivity vyrazn€¢ zvySila. Vybrané flavonolignany, zejména
2,3-dehydrosilybin B jsou modulatory rezistence a mohou snizit virulenci bakterie, coz si
zaslouzi dalsi detailni vyzkum.

Projekt vznikl za financni podpory Grantové agentury Ceské republiky (21-00551S).

93 Obsah




NAZEV PRACE

AUTOR
titul, jméno pfijmeni, védecka
hodnost

PRACOVISTE AUTORA

Uplny nazev pracovisté

Spoluautofi
pfijmeni jméno, index pracovisté

Pracovisté spoluautord
index, nazev pracovisté

Metanogenni archea Vv prostiedi podzemnich zasobnikt plynu

doc. Mgr. Monika Vitézova, Ph.D.

Masarykova univerzita Piirodovédecka fakulta Ustav experimentalni biologie Oddé&leni mikrobiologie

Vitéz Tomas, HaniSakova Nikola, Molikova Anna, Buridnkova Iva

Oddéleni mikrobiologie UEB PfF MU

Uvod

Vzhledem k omezovani vyuzivani fosilnich zdroji uhliku roste vyznam alternativnich
technologii vyuzivajicich obnovitelné zdroje energie. Jednou ze slibnych technologii je
biometanizace (technologie Power to Methane) pro mikrobialni produkci biometanu z CO;
a Hz pomoci metanogennich archea. V tomto procesu mohou hrat strategickou roli podzemni
zasobniky plynu (PZP), které jsou pfirozenym prostfedim téchto mikroorganismu.

Cil

Cilem vyzkumu bylo popsat mikrobialni konsorcium v PZP, metabolismus vzniku metanu
a zjistit, zda je mozné prosttedi PZP vyuzit jako ptirodni bioreaktor za pfitomnosti pfirozen¢ se
vyskytujicich mikroorganismd.

Metodika

DNA z hlubinnych i povrchovych vzorkii vody ze tii PZP v Ceské republice byla sekvenovéna
pomoci [llumina MiSeq. Zaroven byly vzorky anaerobné kultivovany jak na vhodnych médiich,
tak pouze v ptitomnosti hornin z PZP a plyna Hz a CO; (80:20 %o;). Byly izolovany ¢isté
kultury a popsany jejich fyziologické a metabolické vlastnosti.

Vysledky

Sekvenacéni analyzy odhalily pfitomnost DNA rtiznych metanogennich zastupct archea i celé
fady bakterii. Metabolicky potencial a fyziologické vlastnosti byly studovany na izolovanych
c¢istych kulturach metanogenti. Byla zjiSténa pfitomnost Siroké skaly zastupcli metanogennich
archea a stanovena jejich hodnota MER (methane evolution rate).

Zavér

Vysledky této studie potvrdily pfitomnost a vysokou metanogenni aktivitu metanogennich
archea vPZP. Diky pfirozené piitomnosti téchto mikroorganismi maji PZP vysoky
biotechnologicky potencial pro vyrobu biometanu jako obnovitelného zdroje energie.
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Zménil se vyznam diferencidlni diagnostiky respira¢nich onemocnéni v dobé
pandemie onemocnéni COVID-19? Kazuistika.

MUDr. Jan Zavora

Klinicka mikrobiologie a ATB centrum, Ustav lékai'ské biochemie a laboratorni diagnostiky,
Vseobecna fakultni nemocnice v Praze

Ing. Gabriela Kroneislova, MUDr. Viaclava Adamkova, Ph.D.

Klinicka mikrobiologie a ATB centrum, Ustav lékai'ské biochemie a laboratorni diagnostiky,
Vseobecna fakultni nemocnice v Praze

V dobé pandemie onemocnéni COVID-19 byla diferencialni diagnostika Casto zahajovana
vySetfenim prukazu viru SARS-CoV-2. Hlavné u respiracnich infekci byl na tuto diagnézu
kladen velky diraz. Vybrali jsme dva klinické pfipady k ilustraci toho, ze preference jednoho
patogenniho agens vi¢i jinym neni vhodnym feSenim.

Oba pacienti byli pfijati na jednotku intenzivni péfe v respiraénim selhani. Byla provedena
vstupni laboratorni a klinicka vysetfeni véetné detekce SARS-CoV-2 v biologickém materialu.
Pies opakované negativni vysledky antigennich i RT-PCR testd byla pacientim podana
anti-COVID-19 terapie (isoprinosin, resp. favipiravir). Stav se nezlepSoval, a tak byla
provedena i vySetfeni dalSich respira¢nich patogent, pfi kterych byla u obou pacientt
prokazana infekce Pneumocystis jirovecii. Pii hledani pii¢iny imunosuprese byla
diagnostikovana infekce HIV ve fazi AIDS.

Spravna diferencidlni diagnostika je dilezitym nastrojem k vhodné 1écbe a vyléceni pacienta.
Je zasadni spravné diagnostikovat i méné Casté infekce a nespoléhat se nejpravdépodobnéjsi
moznost. Diky tomu by mohla byt detekce pravého ptivodce opozdéna nebo by mohl byt Gplné
prehlédnut, a to mize mit pro pacienta fatalni nasledky.
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Stidium lieivych latok na baze nizkomolekularneho chondroitin sulfatu
a sulfatovaného heteropolysacharidu fukoidanu a ich vyuzitie vimunoterapii

PharmDr. Jozef Zima

Katedra galenickej farmacie FaF UK v Bratislave

PhDr. Novakova Eva, KMV
doc. RNDr. Supolikova Miroslava, PhD. KMV

KMV, Katedra mikrobiologie a viroldgie PriF UK v Bratislave
KGF, Katedra galenickej farmacie FaF UK v Bratislave

Lie¢ba imunodeficiencie a ochoreni spajanych s imunodeficienciou (onkologické ochorenia,
chronické bakterialne a virusové ochorenia) predstavuje v sucasnosti komplexny problém, na
ktorom sa podielaju viaceré medicinske odbory. Preto sme sa zamerali v nasej $tadii na
farmakologické moznosti ovplyvnenia funkcnosti imunity prostrednictvom modulacie tvorby
signalnych proteinov aktivujicich makrofagy. Cielom naSich pilotnych experimentov je
Studium ucinkov lieCivych latok zo skupiny  glykozaminoglykanov a sulfatovanych
heteropolysacharidov v podmienkach in vitro. Vyskum je zamerany na protivirusovy,
antiproliferativny, protinadorovy a imunomodula¢ny G¢inok tychto latok. Podstata ucinkov
Studovanych lieCivych latok, nizkomolekularneho chondroitin sulfatu a sulfatovaného
heteropolysacharidu fukoidanu obsahujuceho fukézu a galaktozamin v molekule
v podmienakch in vivo je zvySenie tvorby makrofagového aktiva¢ného faktora (GCMAF).
Tvorba GcMAF proteinu moze byt prerusend Skodlivym pdsobenim endogénneho enzymu
N-acetyl-galaktozaminidazy (nagalazy), vytvaraného nadorovymi bunkami a bunkami
infikovanymi virusmi. Vysledkom pdsobenia nagalazy je imunodeficit veduci k chronickym
ochoreniam. Farmakologicka inhibicia aktivity nagalazy moze viest k odstraneniu
imunodeficientnych stavov sprevadzajucich onkologické a virusové ochorenia. Vyskum
vychadza z vysledkov §tudii ziskanych aplikaciou fukoidanu a chondroitin sulfatu ako hlavnych
zloziek peroralnej suspenzie OraMAF. Tieto pilotné vysledky moézu priniest nové
biomedicinske poznatky v ramci GeMAF imunoterapie.
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Vyuziti monitoringu viru SARS-CoV-2 v odpadnich vodach pro sledovani vyvoje
epidemie v CR

RNDr. Hana Zvéfinova Mlejnkova, Ph.D.

Vyzkumny ustav vodohospodatsky, T. G. Masaryka, vefejna vyzkumna instituce

Sovova Katefinal, Vagi¢kova Petra?, Valasek Vojtéch', Hrdy Jakub?, Krasna Magdaléna?, O&enagkova
Véral, Bencko Vladimir®, Tu¢ek Milan®, Busova Milena®, Juranova Eval

Wyzkumny tstav vodohospodaisky, T. G. Masaryka, v. v. i.
2Vyzkumny ustav veterinarniho lékai'stvi, v. v. i
31. Lékaiské fakulta Univerzity Karlovy, Ustav hygieny a epidemiologie

Epidemiologicky pristup k odpadnim vodam (WBE=Wastewater Based Epidemiology)
umoziuje neinvazivnim zptsobem ziskat epidemiologické informace o velké ¢asti populace.
Rozsiteni nového koronaviru SARS-CoV-2 vykazuje od roku 2020 cyklicky pribéh po sobé
nasledujicich vln Sifeni onemocnéni covid-19. Vzhledem k tomu, ze virovda RNA je
z infikovanych jedincti vylucovana také stolici a moci, nabizi se jeji systematicka detekce
v nétocich na ¢istirny odpadnich vod (COV) jako velmi efektivni p¥istup.

V ramci nasi studie probihal od dubna 2020 monitoring koronaviru SARS-CoV-2 v odpadnich
vodach z 66 ¢istiren odpadnich vod v CR. K detekci viru jsme vyvinuli a optimalizovali metodu
RT-gPCR, kterou jsme prokazovali ptitomnost specifickych usekii genomu viru
v 24hodinovych smésnych vzorcich odpadnich vod na natocich COV. Ziskana data byla
korelovana s poéty pozitivné testovanych osob napojenych na sledované COV. Vysledky
ukazaly velmi dobrou shodu, vysokou citlivost metody a dokazaly zachytit v§echny dosud
probéehlé viny epidemie.

Studie spolehlivé prokazala moznost vyuziti zvoleného pfistupu pro surveillance vyskytu
infek¢nich nemoci ve sledované populaci. Pro zodpovédné provadéni WBE monitoringu je
vSak treba dirazn¢ akceptovat rozdily mezi typy a tucely provadéného monitoringu,
charakterem odpadnich vod a specifiky odbérovych mist.
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Constructing a mutualistic Pseudomonas putida consortium for utilisation
of plant waste derived oligosaccharides

Mgr. Barbora Buryskova

Microbial Bioengineering Laboratory, Department of Experimental Biology (Section of Microbiology),
Faculty of Science, Masaryk University, Czech Republic

Mgr. Barbora Bienkova, PhD Student, 1
Mgr. Pavel Dvorék, Ph.D., 1

1, Microbial Bioengineering Laboratory, Department of Experimental Biology (Section of
Microbiology), Faculty of Science, Masaryk University, Czech Republic

Lignocellulosic biomass is gaining increased attention as a cheap and renewable carbon source
for sustainable biotechnologies. However, lignocellulose hydrolysis is an expensive and
imperfect process resulting in a mix of monosaccharides, oligosaccharides, and aromatic
compounds derived from lignin. The field of microbial bioengineering recruits genetically
modified bacteria to help with lignocellulose depolymerisation.

This study aims to prepare a Pseudomonas putida consortium metabolically engineered to
consume non-native substrates — xylobiose and cellobiose. We tested the expression of f-
xylosidase Xyl43A and B-glucosidase BgIC (both from Thermobifida fusca) under various
conditions in P. putida and confirmed their functionality in degrading xylobiose and cellobiose
to xylose and glucose, respectively. In addition, our data suggest that there are native
transporters for oligosaccharides in P. putida. Based on these findings, a synthetic mutualistic
consortium was constructed. The consortium consists of two strains: a glucose consuming strain
expressing xyl43A and a xylose consuming strain expressing bglC. This setup leads to a mutual
dependence of the two consortium strains via carbohydrate cross-feeding.

This study lays a foundation for the construction of a new bacterial platform for the production
of value-added chemicals from lignocellulosic biomass. The employed oligosaccharide
catabolism could not only enable more complete utilisation of lignocellulose-derived
carbohydrates but also bypass carbon catabolite repression — a big challenge for microbial
biotechnology.
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INSIGHT INTO THE MOBILOME OF STREPTOCOCCUS
ZOOEPIDEMICUS

Ing. Matou§ Cihak*?

Contipro a.s., Dolni Dobrou¢, Czech Republic

J. Jilkoval, Z. Cerny?, S. Chatzigeorgiou'?, J. Bobek?, V. Velebny!

! Contipro a.s., Dolni Dobrou¢, Czech Republic

2 First Faculty of Medicine, Institute of Immunology and Microbiology, Charles University, Prague,
Czech Republic

The genetic stability of microorganisms may be affected by the presence of mobile elements.
Transposons, plasmids, and phage clusters can move around the genome, changing their
number of copies or simply changing their location, potentially affecting the activity of
nearby genes.

Streptococcus zooepidemicus is currently the most exploited bacterium in microbial
production of hyaluronic acid. Although this microorganism is a frequent research object,
the complex mobilome of S. zooepidemicus during fermentation has not been extensively
studied. Because such research could clarify processes taking place inside a bacterial cell,
we focused on mobilome analysis in S. zooepidemicus.

We studied mobilome using sequencing techniques, bioinformatics analysis, and targeted
mutagenesis.

We identified one defective prophage of the Siphoviridae family, integrative conjugative
element, and various types of transposases occurring in one to fifteen copies. Using RNA-
seq, we found that most of the mobile elements are expressed during cultivation in a complex
medium. We have also prepared a mutant strain with a scarless deletion of the toxin-antitoxin
system in the phage cluster and verified it in fermentation experiments.

Mobilome analysis allowed us to gain knowledge about genome plasticity and concomitant
adaptability of phenotypic traits in S. zooepidemicus. It should be pointed out, that the
regulatory effect of mobilome on streptococci may occur at other levels, as evidenced by the
presence of toxin-antitoxin systems. Disclosure of these regulations is the aim of our further
research.
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Uloha génu CgERG6 v odpovedi na oxidaény stres u kvasiniek Candida glabrata

Mgr. Daniel Elias

Prirodovedecka fakulta UK, Mlynska dolina, Ilkovi¢ova ulica ¢. 6, 842 15 Bratislava 4

Téth Hervay Nora, Gbelska Yvetta®

! Prirodovedeck4 fakulta UK, Mlynska dolina, Ilkovicova ulica &. 6, 842 15 Bratislava 4

Kvasinka Candida glabrata je ¢asty fungalny patogén U imunokompromitovanych pacientov.
Vyznacuje sa vrodene znizenou citlivostou na azoly a mnohé stresové podmienky.
Predchadzajtice vyskumy ukazali, Ze kvasinka C. glabrata disponuje zvysenou toleranciou vo¢i
oxidacnému stresu.

Cielom predlozenej prace bolo analyzovat vplyv delécie génu CgERG6 na schopnost
kvasiniek C. glabrata odpovedat’ na oxidaény stres.

Metodou kvapkovych testov sme sledovali schopnost’ rastu kmenov Cgwt a Cgerg64
Vv pritomnosti latok vyvolavajacich oxidaény stres (menadion, diamid, H205). Fluorimetricky a
luminiscenéne sme stanovili mnozstvo ROS a pomer medzi GSH/GSSG u oboch kmeiiov.
Metodou qRT-PCR sme analyzovali vplyv delécie génu CgERG6 a pritomnosti H>O2 na
expresiu génov zapojenych do odpovede buniek kvasiniek na oxidaény stres a transkripénych
faktorov regulujucich tito odpoved.

Zistili sme, Ze delécia génu CgERG6 ovplyviiuje citlivost’ kvasiniek C. glabrata na latky
vyvolavajuce oxida¢ny stres, vedie k zvysenej tvorbe ROS a taktieZ k zmenam v expresii génov

zapojenych v odpovedi na oxidacny stres.

Ziskané vysledky poukazuju, ze gén ERG6 je dolezity pre spravnu odpoved kvasiniek C.
glabrata voci oxidaénému stresu.

Vzniklo s podporou VEGA 1/0388/22, APVV-19-0094 a UK/155/2022.
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Identification of residues involved in posttranslational modification of RTX toxins
of Gram-negative pathogens

Bc. Michaela Grobaréikoval

Ynstitute of Microbiology of the Czech Academy of Sciences, Prague, Czech Republic

Adriana Osickova?, Jiri Cerny?, Sarka Knoblochova?, David Jurnecka!, Radim Osicka?, Peter Sebo! and
Jiri Masin®

Ynstitute of Microbiology of the Czech Academy of Sciences, Prague, Czech Republic
2Institute of Biotechnology of the Czech Academy of Sciences, BIOCEV Research Center, Vestec, Czech
Republic

Both adenylate cyclase toxin (CyaA) and a-hemolysin (HIyA) are members of repeats in toxins
(RTX) that play key roles in the virulence of Bordetella pertussis and Escherichia coli,
respectively. CyaA translocates a unique AC enzyme into the cytosol of phagocytes and
undermines their bactericidal functions by unregulated conversion of ATP to cAMP. CyaA and
HIyA also permeabilize the cell membrane of eukaryotic cells by forming cation-selective
pores. Both toxins bind preferentially to cells expressing B2 integrins but can also interact with
a variety of cells that do not express integrins. Both toxins are activated from protoxin form by
posttranslational acylation mediated by a specific acyltransferase. CyaA is activated by the
acyltransferase CyaC, and HIyA is activated by the acyltransferase HlyC. This lipidation occurs
at two lysine residues, Lys860 and Lys983 in CyaA and Lys564 and Lys690 in the HIyA
molecule. Using chimeric CyaA/HIyA molecules, we identified sequences essential for
acyltransferase-mediated acylation of CyaA and HIyA. Using site-directed mutagenesis, we
also identified residues of the acylated domain involved in recognition by acyltransferase and
thus in lipidation of RTX toxins. We showed that substitution of the Tyr990 and Arg991 in
CyaA and Tyr697 and Arg698 in HIyA reduced the acyltransferase-mediated acylation of
Lys983 in CyaA and Lys690 in HIyA. We showed that these substitutions reduced the cytotoxic
and cytolytic capacity of both toxins on model sheep erythrocytes and on the human
macrophage cell line THP-1. Using AlphaFold prediction, based on homologous modeling of
CyaC with the known crystal structure of ApxIC, we are trying to identify residues involved in
direct interaction between acyltransferase and toxin.
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A novel group of initiator proteins for phage DNA replication

RNDr. Nora Halgasova, PhD.

Department of Genomics and Biotechnology, Institute of Molecular Biology, Slovak Academy of
Sciences, Dubravska cesta 21, 845 51 Bratislava, Slovakia

Javorova Réachel, Bocanova Lucia, Bukovska Gabriela

Department of Genomics and Biotechnology, Institute of Molecular Biology, Slovak Academy of
Sciences, Dubravska cesta 21, 845 51 Bratislava, Slovakia

Bacteriophage phiBP is a virulent mutant phage, which is able to cause lysis of the lysogenic
strain Paenibacillus polymyxa. phiBP genome consists of 47,973 bp long dsDNA.
Bioinformatics analysis of the genome revealed 71 putative ORFs including a gene cluster
coding for potential replication proteins. The genes ROBP, HLBP and BCBP encode putative
replisome organizer with function in initiation of phage DNA replication, helicase loader from
the Dnal family, and beta clamp of DNA polymerase, respectively. This work was focused on
the characterization of the initiator protein ROBP. Bioinformatics analysis of the ROBP
sequence data showed, that this protein belongs to a family of so far uncharacterized initiator
proteins. We cloned the ROBP gene into the pET expression system and isolated recombinant
protein gpRO-HC, 346 aa in length, with a His-Tag sequence on the C-terminus. Monitoring of
the gpRO-HC ATPase activity demonstrated that the protein was active in ATP hydrolysis,
although the ATPase activity reached only low values, which were approximately the same
regardless of the presence or absence of DNA. The oligomerization of gpRO-HC was analyzed
using FPLC gel filtration on the Superdex 200 Increase column. Elution profile indicated that
the protein formed higher oligomers, most probably dodecamers.

In conclusion, this work provides first information about the new group of initiation proteins,
which trigger DNA replication in phages infecting low GC gram-positive bacteria.

This work was supported by VEGA grants 2/0139/18 and 2/0079/22 from Slovak Academy of
Sciences.
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Contrasting effect of elemental sulfur, compost, and combined amendment on
soil microbial activities

Mgr. Jiti Holétko, Ph.D.

Ustav agrochemie, ptidoznalstvi, mikrobiologie a vyzivy rostlin, Agronomicka fakulta Mendelova
univerzita v Brné, Zemé&délska 1, 613 00 Brno

Hammerschmiedt, Tereza'; Kintl, Antonin'?; Latal, Oldfich!; Brtnicky, Martin®

Ustav agrochemie, ptidoznalstvi, mikrobiologie a vyZivy rostlin, Agronomické fakulta Mendelova
univerzita v Brng, Zemédélska 1, 613 00 Brno, Ceska republika
2Zemé&d&lsky vyzkum, spol. s r.0., Zahradni 400/1, 664 41 Troubsko, Ceska republika

Elemental sulfur (S°) promotes plant tolerance to stresses, its insolubility prevents its leaching
from soil. S° is oxidized by bacteria - genus Thiobacillus and Betaproteobacteria.
Co-application of S° and organic amendment into soil could increase S° solubility, enhance
oxidation, and reduce ammonia nitrogen emission.

The effect of elemental sulfur, compost and their combinations on the soil microbial activities
(and other properties) was evaluated in trials with various crops.

There were 4 differrent variants tested: control, compost, compost + S° S° Winter rapeseed
(Brassica napus L. var. napus) was tested for 11 month in field experimtn and lettuce (Lactuca
sativa L. var. Capitata) was grown for 6 weeks in pot trial.

All three amendments (compost, compost + S° S°) significantly decreased N-acetyl-B-D-
glucosaminidase activity (compared to control soil). Compost + S° and S° induced soil basal
respiration in lettuce-planted soil, in contrast, respiration was reduced by all three additives in
rapeseed trial. However, elemental sulfur had the weakest repressive impact. The activity of
urease was stimulated by S° alone in both experiments.

The contrasting effect of elemental sulfur and elemental sulfur co-applied with compost on the
microbial activity of amended soil was demonstrated. Elemental sulfur-derived enhancement
of soil aerobic microbe and nitrifier activity was affected by soil conditions and type of used
testcrop.

The work was supported by the project of Technology Agency of the Czech Republic
TH04030142.
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The FIM and FhaB adhesins play a crucial role in nasal cavity infection and
Bordetella pertussis transmission in a novel mouse catarrhal infection model

RNDr. Jana Holubova, Ph.D.

Institute of Microbiology AS CR, v.v.i., Academy of Sciences of the Czech Republic, 142 20 Prague 4,
Czech Republic

Ondiej Stanék and Peter Sebo

Institute of Microbiology AS CR, v.v.i., Academy of Sciences of the Czech Republic, 142 20 Prague 4,
Czech Republic

Pulmonary infections caused by Bordetella pertussis used to be the prime cause of
infant mortality in the pre-vaccine era and mouse models of pertussis pneumonia served
in characterization of B. pertussis virulence mechanisms. However, the biologically
most relevant catarrhal disease stage and B. pertussis transmission has not been
adequately reproduced in adult mice due to limited proliferation of the human-adapted
pathogen on murine nasopharyngeal mucosa. We used immunodeficient C57BL/6J
MyD88 KO mice to achieve B. pertussis proliferation to human-like high counts of 108
viable bacteria per nasal cavity to elicit rhinosinusitis accompanied by robust shedding
and transmission of B. pertussis bacteria to adult co-housed MyD88 KO mice.
Experiments with a comprehensive set of B. pertussis mutants revealed that pertussis
toxin, adenylate cyclase toxin-hemolysin, the T3SS effector BteA/BopC and several
other known virulence factors were dispensable for nasal cavity infection and
B. pertussis transmission in the immunocompromised MyD88 KO mice. In contrast,
mutants lacking the filamentous hemagglutinin (FhaB) or fimbriae (Fim) adhesins
infected the nasal cavity poorly, shed at low levels and failed to productively infect
co-housed MyD88 KO or C57BL/6J mice. FhaB and fimbriae thus appear to play
a critical role in B. pertussis transmission. The here-described novel murine model of
B. pertussis-induced nasal catarrh opens the way to genetic dissection of host
mechanisms involved in B. pertussis shedding and to validation of key bacterial
transmission factors that ought to be targeted by future pertussis vaccines.
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Development of nanobody based nanocarrier system to cross blood-brain barrier
and contain neuroinvasive viruses

MVDr. Jana HruSkovicova

Laboratory of Biomedical Microbiology and Immunology, University of Veterinary Medicine and
Pharmacy in Kosice, Kosice, Slovakia

Bhide Katarina *, Mochnacéova Evelina !, Zuzana Kasi¢ova?, Bhide Mangesh %2, Kulkarni Amod 3

! aboratory of Biomedical Microbiology and Immunology, University of Veterinary Medicine and
Pharmacy in Kosice, Kosice, Slovakia,
3Institute of Neuroimmunology, Slovak Academy of Sciences, v.v.i. , Bratislava, Slovakia.

West Nile virus (WNV) and tick-borne encephalitis virus (TBEV) can cause febrile illness to
severe encephalitis with permanent neurological disorders. Before entering the CNS, WNV and
TBEV invade the human brain microvascular endothelial cells (BMEC) and traverse the blood-
brain barrier (BBB). In this study, nanobodies (NBs) were developed against the receptor
binding sites (RBS) of WNV and TBEV’s domain 1l (DII1) of envelope protein to block virus-
BMEC interaction and subsequent invasion. Leukocytes of lama immunized with DII1 of WNV
and TBEV, were used to generate NB-E. coli library and phage display was performed to obtain
NB displaying phage library. Biopanning was performed using synthetic analogs of RBS
(WN\/G290-K307 \\N\/V3TL-R388) o (TBEV/S30-KO TBEVASITRS®) finstad of entire antigen. The
eluted phages were used to generate soluble NBs from E. coli SHuffle system. Out of 192 Nbs,
3 NBs blocked DIII-BMEC interaction on immunoassays, and 1 NB (W10) neutralized WNV-
like particles in Luciferase assay (EC50 1.4 nM). Further, W10 was non-cytotoxic on hBMEC
(82% viablity - XTT assay) and hemocompatible on sheep RBCs. Likewise, 5 ligand blocking
NBs were assessed to neutralize TBEV in VNT assay. To enhace the BBB traversal, virus
blocking NBs are conjugated with either nanogold/polymeric nanoparticle/dendrimer using
NHS chemisty or chemical coating. Ability of conjugated NBs to cross BBB in vitro, antiviral
activity and safety pharmacology will be discussed in our presentation.

The work is supported by APVV-18-0259, EURONANOMED2021-105 and VEGA 2/0128/21.
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ChlP-seq analysis for the leading mycobacterial transcriptional factors: CarD,
RbpA and a novel transcriptional regulator; CrsL.

Mgr. Jitka Jitrat Matéjckova, Ph.D.

Laboratory of Microbial Genetics and Gene Expression, Institute of Microbiology, Academy of
Sciences of the Czech Republic

Shoman Mahmoud*, Vatikova Hausnerova Viola*, Kumar Dilip* and Hnilicova Jarmila*

* Laboratory of Microbial Genetics and Gene Expression, Institute of Microbiology, Academy of
Sciences of the Czech Republic

The mycobacterial transcriptional machinery comprises two global transcription regulators
binds to RNAP- CarD, RbpA. Both CarD and RbpA stabilize the open complex during
transcription and are important for the sensitivity of RNAP to rifampicin; the first-line drug
against tuberculosis. We discovered a new transcription factor that binds to CarD-RNAP
complex and named it CrsL. Our data shows that CrsL regulates CarD level in the stationary
phase and reveals a new mechanism of transcriptional regulation in mycobacteria.

We performed Chromatin Immunoprecipitation followed by next-generation sequencing
(ChlP-seq) for CarD and RbpA transcriptional regulators in Mycobacterium smegmatis. In
addition, we did this experiment for CrsL to see if it associates with the same promoters as
CarD/RbpA.

Furthermore, we developed a webpage for visualizing our ChlP-seq data in addition to other
sequencing data (RNA-seq) which we previously published. This webpage will be useful to
visualize the expression profile of different genes compared to the presence of CarD/RbpA at
these genes within M. smegmatis genome. Therefore, it will provide novel insights into the
control of mycobacterial transcriptional regulation in order to develop new specific anti-
tuberculosis drugs.
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Biocleaning of historical painting from XVI1II Century — a yeast enzymatic
approach

Mgr. Zuzana Kisova, PhD.

Institute of Molecular Biology, Slovak Academy of Sciences, v.v.i., Dubravska cesta 21, 845 51
Bratislava, Slovakia

Jelena Pavlovi¢ !, Maria Bu¢kova %, Andrea Puskarova !, Domenico Pangallo !, Lucia Krakova !, Alena
Opélkova Siskova 2%, Angela Kleinova 2, Lucia Sef¢ikova 4, Zuzana Machatova *

! Institute of Molecular Biology, Slovak Academy of Sciences, v.v.i., Diibravska cesta 21, 845 51 Bratislava,
Slovakia

2 Polymer Institute of Slovak Academy of Sciences, v.v.i., Dubravska cesta 9, 945 41 Bratislava, Slovakia
3 Institute of Materials and Machine Mechanics, Slovak Academy of Sciences, v.v.i., Diibravska cesta 9, 845
13 Bratislava, Slovakia

4 Academy of Fine Arts and Design in Bratislava, Hviezdoslavovo ndmestie 18, 814 37 Bratislava, Slovakia

Biocleaning of cultural heritage items has become a novel alternative to the traditional approaches.
It is mainly performed by using living microorganisms, whereby enzymatic treatment also can be
used for the safeguarding of artworks. To find an enzymatic alternative for the removal of an oil-
based overpainting, we focused on the characterization and use of Sporidiobolus metaroseus
yeast’s Extracellular Enzymatic Mixture (EEM). In order to produce and extract EEM protein
content, a historical yeast was selected based on a previously detected lipolytic activity and grown
on the medium supplemented with linseed oil. Protein contents of EEM were visualized by SDS-
PAGE. The concentration of EEM was assessed by fluorimetric tool, and enzymatic activity
demonstrated by p-NPP spectrophotometric lipase assay. While by adding different metal ions
(Cd, Zn, Cr and Cu) in Reasoner’s 2A (R2A) broth, growth of S. metaroseus was suppressed, at
the same time, Fe and Pb ions only influenced the quantity and activity of EEM. Lastly, diverse
delivery systems (agar-agar, tylose and klucel G) alone or in a combination with EEM were
evaluated on the historical painting surface. Following colorimetric measurements and FT-IR
analysis, results demonstrated that the most effective biocleaning alternative to remove oil-based
overpainting from valuable historical painting surfaces were the combination of tylose-EEM and
klucel G-EEM.

Acknowledgements

We acknowledge the project APVV-19-0059 “Stainsaway - colored stains on historical papers:
biological and chemical characterization coupled with removal solutions”, which financed this
study.
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Zachytavani ionti kovii z odpadnich vod biologickou imobilizaci

Ing. Kvéta Korycanova, Ph.D.

Univerzita Pardubice, Fakulta chemicko-technologicka, Katedra biologickych a biochemickych véd

Ing. Jiti Palar¢ik, Ph.D.

Univerzita Pardubice, Fakulta chemicko-technologicka, Ustav environmentélniho a chemického
inzenyrstvi

V disledku primyslové ¢innosti roste znecisténi povrchovych vod a stava se jednim
z nejvétsich problémi soucasné doby. Cetné organické a anorganické slou¢eniny jsou piimo
vypoustény do vodnich tokil a jejich znecisténim se zhorSuje kvalita vodnich ekosystému
i ekosystému v jejich okoli.

Cilem této studie bylo najit a otestovat vhodné typy mikroorganismu pro optimalni fungovani
reaktorového systému s nazvem LITHIM. Ten je urcen k biologické imobilizaci tézkych kova
Vv prumyslovych odpadnich vodach a jeho principem je vyuziti metabolickych produkti
mikroorganismi jako srazeciho c¢inidla.

Systém se sklada ze tii kolonovych modult se specifickymi funkcemi. Prvni modul obsahuje
bakterialni biofilm Bacillus subtilis na vhodném poréznim nosi¢i a slouzi k vytvofeni
optimalnich podminek pro rust bakterii Desulfobacter hydrogenophilus a Desulfovibrio
vulgaris v druhém modulu. Tyto siran redukujici bakterie produkuji sulfidy, které se vyuzivaji
ve tfetim modulu ke sraZeni toxickych prvka (t€zkych kovit) z odpadnich vod.

Byly provedeny experimenty s modelovymi odpadnimi vodami uméle kontaminovanymi
tézkymi kovy. Vstupni koncentrace kovovych ionti byly: 46,16 mg/l Pb**, 50,82 mg/l Zn**
a 42,73 mg/l Ni?*. U¢innost odstranéni t&zkych kovi se pohybovala v rozmezi 91 — 97 %.

Princip této technologie bude mozné vyuzit v oblasti nizkonakladového ¢isténi odpadnich vod
znecisténych kovovymi ionty, jako jsou vody z téZby rud, zpracovani kovii nebo staré
ekologické zatéze.
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Endophytic actinobacteria isolated from maize grown in soil polluted with
micropollutants

Ing. Lucie Kotrbova

Institute of Soil Biology, Biology Centre of the Czech Academy of Sciences, Na Sadkach 7, 370 05,
Ceské Budgjovice, Czech Republic

Faculty of Science, University of South Bohemia in Ceské Budgjovice, BraniSovska 1645/31a, 370 05,
Ceské Budgjovice, Czech Republic
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Ynstitute of Soil Biology, Biology Centre of the Czech Academy of Sciences, Na Sadkach 7, 370 05,
Ceské Budgjovice, Czech Republic

2L_aboratory of Environmental Chemistry, Faculty of Fishery and Protection of Waters, University of
South Bohemia, 389 25, Vodnany, Czech Republic

3Department of Soil Science and Soil Protection, Faculty of Agrobiology and Food and Natural
Resources, Czech University of Life Science, 165 00, Praha, Czech Republic

Introduction

Wastewater treatment plant (WWTP) products (reclaimed wastewater and sludge) are reused
for irrigation of agricultural soil and for fertilization of fields. Since WWTP products are known
to be contaminated with micropollutants (drug residues, pesticides, daily-care products,
microplastics) the vegetable grown on such soils is discussed as a source of antibiotic resistant
microorganisms, that can directly enter the human gastrointestinal tract. However, contrary to
possible risks, endophytic bacteria are speculated as one of the factors contributing to
dissipation of micropollutants.

Aim
We aimed to isolate endophytic actinobacteria from vegetable grown in soil polluted with
micropollutants and explore their antibiotic susceptibility (AS) profiles in vitro.

Methods

Endophytic and rhizosphere actinobacteria were isolated from roots of maize grown in plot-
scale experiment performed in wastewater treatment plant Hrd&jovice near Ceské Budg&jovice
(soil amended with sludge, composted sludge, or irrigated with reclaimed wastewater). Disk
diffusion method were used for AS testing.

Results

During optimization of surface sterilization protocol, we isolated 18 endophytic actinobacteria
and, in addition, 15 actinobacteria, whose origin, either as rhizosphere or endophytic bacteria,
cannot be determined. We identified 18 different morphotypes. AS results will be discussed.

Conclusion
Isolates will be further tested for biodegradation of selected micropollutant.
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Novel Rothia species associated with Antarctic birds

Ing. Mgr. Vendula Koublova

Department of Experimental Biology, Czech Collection of Microorganisms, Faculty of Science,
Masaryk University

Koudelkové Sylval, Kralova Stanislava® 2, Sedlaéek Ivo!, Svec Pavel

! Department of Experimental Biology, Czech Collection of Microorganisms, Faculty of Science,
Masaryk University

2 Division of Microbial Ecology, Centre for Microbiology and Environmental Systems Science,
University of Vienna, Vienna, Austria

Our long-term study focuses on the culturable bacteria associated with Antarctic birds. The
samples studied were collected in the Antarctic Peninsula region. Among the strains isolated
from penguin oral cavity swabs and various bird faeces samples, we identified two groups of
presumably novel Rothia spp.

An initial genotypic screening of the strains was performed by repetitive element-based PCR
(rep-PCR) using (GTG)s and REP primers. Selected strains representing the resulting clusters
were initially identified based on the 16S rRNA gene sequence and subsequently characterised
by whole genome sequencing to compare them with already known Rothia species. For this
purpose, the whole genome relatedness index (OGRI) was determined using average nucleotide
identity and digital DNA-DNA hybridisation calculations. Key biochemical features were
characterised along with fatty acid methyl ester composition.

Rep-PCR screening followed by 16S rRNA gene sequencing revealed two groups of isolates
belonging to the genus Rothia. The closest matches to 16S rRNA genes of known Rothia species
were 98.64-99.19% and 97.51-97.78% for the two groups, respectively, while 98.65% is the
generally accepted threshold for delineating new bacterial species. The novelty of analysed
isolates was also confirmed by the low OGRI values between the compared genomes, and the
phenotype test results were also in agreement with the genomic findings. Based on the data
obtained, we conclude that the two groups of strains represent novel species within the genus
Rothia.

This work was supported by project LM2015078.
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Nabidka Ceské sbirky mikroorganismii

Ing. Sylva Koudelkova, Ph.D.

Ustav experimentalni biologie, Ceska sbirka mikroorganismil, P¥irodovédecka fakulta, Masarykova
univerzita, Kamenice 5, 625 00 Brno, Ceska republika

Ceska sbirka mikroorganismi (CCM) ma statut narodni sbirky pro dodavani referenénich kultur
mikroorganismi. Jiz témér 60 let spolupracuje s ceskymi a zahrani¢nimi institucemi, vysokymi
$kolami a vyzkumnymi, diagnostickymi a primyslovymi laboratofemi. Jako jedind ma v CR
statut mezinarodniho mista pro ukladani patentovych kultur dle Budapest'ské smlouvy. Nabizi
spolehlivé ulozeni kultur zdkaznika s garanci zachovani optimélnich podminek skladovani.
Svoji troven doklada od roku 2006 certifikatem jakosti ISO 9001:2015. V roce 2019 se stala
ucastnikem Néarodniho projektu konzervace a vyuzivani genetickych zdroji.

CCM uchovava vice jak 3 400 kment bakterii, 800 kmenti vlaknitych hub a 35 stafylokokovych
bakteriofagi s Sirokym spektrum uziti. Pracovisté nabizi typové a referencni kultury, produkéni
kmeny a kultury degradujici substraty. Nabizi 190 kontrolnich kment Kk ovéfovani
diagnostickych testd, kontrol sterilizacnich procest, stanoveni citlivosti k antimikrobialnim
latkam, kontrolu kvality kultivaénich médii, bunéénych ptipravki apod. Bakterialni kmeny jsou
dodavany v lyofilizované formé ve sklenéné ampuli nebo ve formé Zelatinovych disku, které
jsou vyuzivany hlavné pro rutinni potiebu. Vybranych 8 referencnich kment je nabizeno ve
formée diski s definovanou hodnotou CFU. Dle pozadavki rozsifuje svoji nabidku. Zkusenosti
S kultivaci bakterii a vldknitych hub uplatiiuje pfi vyuce studentd MU, v poradenstvi oboru
taxonomie a pfi identifikaci fenotypovymi, genetickymi a chemo-taxonomickymi metodami.

Vzniklo za financni podpory z hospodarské ¢innosti Ceské sbirky mikroorganismii.

14 Obsah




NAZEV PRACE

AUTOR

titul, jméno pfijmeni, védecka
hodnost

PRACOVISTE AUTORA

Uplny nazev pracovisté

Spoluautofi
pfijmeni jméno, index pracovisté

Pracovisté spoluautort
index, nazev pracovisté

Biodiverzita mikroskopickych hub osidlujicich horniny ostrova Jamese Rosse

Ing. Monika Laichmanové, Ph.D.

Ustav experimentalni biologie, Ceska sbirka mikroorganismi, Pi{rodovédecka fakulta, Masarykova
univerzita

Antarktida pfedstavuje unikétni prostfedi vhodné pro studium extremotolerantnich
mikroorganismill, mezi n¢z patii také melanizované mikroskopické houby osidlujici
horniny (RIF, z angl. rock-inhabiting fungi). Schopnost RIF piezit v extrémnich
podminkach je dana jejich morfologicko-fyziologickymi vlastnostmi, mezi néz patii
tvorba mikrokolonii, vysoky obsah melaninu v burnikdch ¢i schopnost meristematického

o

rustu.

V ramci mikrobiologického vyzkumu Antarktidy bylo z ulomka skal odebranych
behem polarnich expedic 2018 — 2020 na odlednéné casti ostrova Jamese Rosse
izolovano 54 kmenti RIF, které byly charakterizovany pomoci morfologickych znaki
a analyzy sekvenci mezerniki v genech pro ribozomalni DNA (ITS).

Vysledky ukazaly, ze vétSina izolatd nalezela do tiidy Dothideomycetes, kde bylo 41
kmenti zafazeno do Celedi Teratosphaeriaceae a Extremaceae z fadu Mycosphaerellales.
Dalsi izolaty z tfidy Dothideomycetes byly pfibuzné druhim z fadt Cladosporiales
(4 kmeny), Dothideales (2) a Pleosporales (1). Zbyvajici izolaty byly zafazeny do fadu
Chaetothyriales (4) ttidy Eurotiomycetes a do fadu Lichenostigmatales (2) tiidy
Arthoniomycetes. Vice jak polovinu studovanych izolati bylo mozné na zékladé
morfologickych znakl a vysoké podobnosti sekvenci ITS s referencnimi sekvencemi
spolehlivé identifikovat na uroven rodu (21) ¢i druhu (7).

Vysledky této studie ukazuji, Ze melanizované mikroskopické houby osidlujici horniny
Jamese Rosse jsou polyfyletickou skupinou organismit s dominanci v t¥idé
Dothideomycetes, pticemz velka Cast izolatd pravdépodobné piedstavuje doposud
nepopsané druhy ¢i rody.
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Escherichia coli rezistentni k Sirokospektrym cefalosporiniim v odpadnich
vodach: sledovani cest pienosu s vyuzitim celogenomového sekvenovani

Mgr. Jarmila Laugoval-2

IStredoevropsky technologicky institut, Veterinarni univerzita Brno, Brno, Ceska Republika
2Ustav biologie a chorob volné Zijicich zvitat, Fakulta veterinarni hygieny a ekologie, Veterinarni
univerzita Brno, Brno, Ceska Republika
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univerzita Brno, Brno, Ceska Republika
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“Biomedicinské centrum, Lékaiska fakulta v Plzni, Univerzita Karlova, Plzefi, Ceska Republika
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Brno Ceska Republika

NaduZivani antibiotik v nemocnicich a komunit¢ vede k narlGstu bakterii rezistentnich
k antibiotikim (ARB). Odpadni vody zpracované v &istirnach odpadnich vod (COV)
predstavuji vyznamné zdroje ARB pro zivotni prostfedi. Cilem této studie bylo prozkoumat
cesty $ifeni E. coli z nemocnic od pacientd, ptes odpadni vody do povrchovych vod.

Selektivni kultivaci na pidé s cefotaximem bylo ve dvou terminech a ze dvou lokalit ziskano
celkem 411 izolata E. coli z pacientt (n=82), nemocni¢ni odpadni vody (n=74), ptitoku (n=95)
a odtoku (n=106) COV a feky nad (n=23) a pod (n=31) COV. U viech izolatii byla stanovena
citlivost k 24 antibiotikiim, vySetfena produkce Sirokospektré beta-laktamazy (ESBL)
a provedeno celogenomové sekvenovani.

V¢étSina izolath vykazovala multirezistentni fenotyp (60 %) a vSechny izolaty byly rezistentni k
beta-laktamovym antibiotikim. Produkce ESBL byla detekovana u vétSiny izolatd (94 %)
a byla kodovana zejména geny blaCTx.M.l, blaCTx.M.14, blaCTx.M.ls a blaCTx.M.27. Dale byla
pozorovana rezistence k tetracyklinu (53 %) kodovana zejména genem tet(A), k ciprofloxacinu
(43 %) kdédovana genem aac(6')-1b-cr a gentamycinu (28 %) kddovana genem aac(3)-11a . Bylo
identifikovano 76 raznych sekven¢nich typu (ST), ale vyznamné dominovali extraintestinalni
patogenni linie ST131 (n=81), ST38 (n=61), ST69 (n=39) a ST10 (n=33) nejen u pacient, ale
i v odpadni vodé a fece pod COV.

Vysledky této studie ukazuji na vyznam nemocni¢nich a komunalnich odpadnich vod v $ifeni
rezistentni a patogenni E. coli do Zivotniho prostiedi.

Financovano z NU20J-09-00040 a 210/2022/FVHE.
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Ekologicka izolace polyhydroxyalkanoati z extrémofilnich bakterii

Ing. Ivana Novackova

Ustav chemie potravin a biotechnologii, Fafulta chemicka, Vysoké uéeni technické v Brné

Koufilova Xenie!, Mrazova Katefina?, Sedlaéek Petr!, Obru¢a Stanislav!

! Fakulta chemicka, Vysoké uceni technické v Brné
2 Ustav piistrojové techniky akademie véd CR, Brno

Polyhydroxyalkanoaty (PHA) pfedstavuji biodegradabilni alternativu k tradi¢nim
petrochemickym plastim. Zatimco lidé vyuzivaji vyhodnych mechanickych vlastnosti téchto
material, mikroorganismy schopné jejich akumulace maji zvySenou robusnost a tim i odolnost
vici fade€ stresorti. Produkce PHA miize proto predstavovat jeden z adaptivnich mechnismi
extrémofilll na jejich pfirozené prostiedi.

Pro experimenty byly vybrany dva extrémofilni kmeny, a to halofilni bakterie Halomonas
halophila (CCM 3662) a termofilni Schlegelella thermodepolymerans (DSM 15344).
Biotechnologicka vyroba PHA s vyuzitim extremofili v ramci konceptu prumyslové
biotechnologie nové generace (NGIB) piinasi do celého procesu fadu vyhod s ohledem na
pozadavky na sterilitu, kultivaci a také specifické moznosti procesu izolace PHA.

Cistota vyizolovaného materidlu byly stanovovana pomoci plynové chromatografie s FID
detekci a infraCervené spektroskopie s Fourierovou transformaci. Za ucelem dalsi
charakterizace materialu byla vyuzita vyluCovaci chromatografie s detektorem rozptylu svétla
a elektronova mikroskopie.

Kombinace hypotonického Soku, zvySené teploty a detergentu SDS po optimalizaci
jednotlivych parametri izola¢niho procesu vedly u obou etrémofilnich producenti k zisku PHB
s Cistotou vyssi nez 90 hm. %.

Unikatni vlastnosti vybranych extrémofilt lze tedy efektivné vyuzit pii ekologické a zaroven
ekonomicky proveditelné izolaci PHA vysoké Ccistoty s moznosti nasledné recyklace
zbytkového SDS.
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Novel Pseudomonas species isolated from Antarctica

Mgr. Dana Novéakova, Ph.D.!

!Department of Experimental Biology, Czech Collection of Microorganisms, Faculty of Science,
Masaryk University, Kamenice 5, 625 00 Brno, Czech Republic

Vendula Koublova?, Karel Sedlai? 3, Pavel Svec?, Eva Staiikoval, Ivo Sedlagek®

2Department of Biomedical Engineering, Faculty of Electrical Engineering and Communication, Brno
University of Technology, Technicka 12, 616 00 Brno, Czech Republic

3Department of Informatics, Ludwig-Maximilians-Universitit Miinchen, Amalienstrae 17, 803 33
Munich, Germany

The genus Pseudomonas includes more than 290 validly named species inhabiting
a variety of niches, including the inhospitable environment of Antarctica. This
taxonomic study deals with investigation of four Pseudomonas strains isolated during
research of the soil microbial diversity of James Ross Island. Initial genotypic screening
of the environmental isolates was done using repetitive element sequence-based PCR
fingerprinting with REP primers (REP-PCR). Selected strains were further
characterised by sequencing of the 16S rRNA, rpoD, rpoB and gyrB genes and whole
genome analysis. Phenotype was determined using conventional and commercial tests
(APIZYM, API NE 20, Biolog kit) and susceptibility to antibiotics was tested using the
disc diffusion method. The initial REP-PCR separated strains P25637, P2562, P2498
and P2647 isolated from stone fragments from all other isolates and reference
Pseudomonas strains. Sequencing of the 16S rRNA gene revealed Pseudomonas
graminis DSM 113637 as their closest phylogenetic relative (99.7% similarity), which
was also confirmed by sequence analysis of the rpoD, rpoB and gyrB genes.
Subsequent comparison of the genome sequences of P2653™ and P. graminis DSM
113637 revealed low values for both average nucleotide identity (92.1%) and digital
DNA-DNA hybridisation (46.6%) calculations. All obtained results indicate that four
isolates from Antarctica are representatives of a new Pseudomonas species.

This work was supported by project LM2015078.
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Effect of warming on microbial biomass and enzymatic activity in tundra soil
in Greenland

Mgr. Alzbéta Novotna, Ph.D.

Institute of Microbiology of the CAS, Videtiska 1083, 142 20 Prague 4 - Kr¢

Tosadori Gabriele, 1; Algora Camelia, 1; Votiskova Jana, 1

1, Institute of Microbiology of the CAS, Videtiska 1083, 142 20 Prague 4 - Kr¢

Arctic tundra soils contain large stocks of organic matter, which is decomposed
primarily via extracellular hydrolytic enzymes produced by soil microorganisms.
However, climate change and increase of air temperatures in polar regions may result
in higher rates of organic matter decomposition due to increased microbial activity.
Currently, there is a limited knowledge of microbial biochemical processes in Arctic
tundra soils which have been exposed to long-term warming. Our study investigates the
9-years-lasting warming effect on microbial biomass and potential soil enzymatic
activity at two soil depths (0 - 3.5 cm and 3.5 - 7 cm) on Disko Island, Greenland.
Climate change at the experimental site is simulated using open-top chambers and snow
fences. Fungal and bacterial biomass was quantified using gPCR and ergosterol
isolation. Potential activities of extracellular enzymes involved in degradation of
various carbon, nitrogen and phosphorus compounds were measured using fluorometric
and spectrophotometric assays. Data analysis revealed significantly greater fungal and
bacterial biomass in the upper soil compared to the lower soil layer. The ergosterol
content was significantly higher in the upper soil level as well. We observed trends
showing higher activity of some enzymes, e.g. acid phosphatase and a-glucosidase, in
soil exposed to long-term warming. Despite widely known negative influence of global
warming in Arctic region, our study provides pioneering data of long-term soil warming
experiment from so far not examined areas as Greenland.

19 Obsah




NAZEV PRACE

AUTOR

titul, jméno pfijmeni, védecka
hodnost

PRACOVISTE AUTORA

uplny ndzev pracovisté

Spoluautofi
pfijmeni jméno, index pracovisté

Pracovisté spoluautord
index, nazev pracovisté

Lytic properties of SLT domain from bacteriophage BFK20 tail protein

Mgr. Kristina Papayova

Institute of Molecular Biology SAS, Dubravska cesta 21, 845 51 Bratislava, SR

Lucia Bocanova?!, Maria Kajsikova!, Gabriela Bukovska?

nstitute of Molecular Biology SAS, Duibravska cesta 21, 845 51 Bratislava, SR

The primary function of the phage tail is the formation of the stable phage-host connection to
enable transfer of phage DNA into the host cell. In adverse conditions the efficiency of
infection is increased by partial peptidoglycan degradation caused by hydrolytic activity of
phage tail proteins. Major tail protein of phage BFK20 — gp15 contains two protein domains:
TMP (tape measure protein) and SLT (soluble lytic transglycosylase) domain. TMP domain
determines the length of phage tail. SLT domains are involved in bacterial cell wall
remodelation.

The aim of this study is to assess the lytic activity of recombinant proteins derived from gp15
which contain variable length of regions adjacent to the SLT domain. Using vector pET28a*
we have prepared six various constructs with SLT domain. Corresponding proteins were
overexpressed in E. coli and purified by nickel-ion affinity chromatography. We tested the
Iytic activities of proteins using fluorescently labeled peptidoglycan substrate and Lysoyzme
activity Kkit.

The individual recombinant proteins were expressed with variable level of expression. The
proteins SLTO1, SLT02 and SLTO5 were expressed in soluble form and with high yield. The
proteins, SLT03, SLT04 and SLT06 were weakly expressed and with non sufficient purity.
The lytic activity was determined for proteins SLT01 and SLTO05.

In conclusion, we prepared recombinant SLT proteins derived from gp15 and we confirmed
their lytic activities. The adjacent regions to the SLT domain could be responsible for the
different properties of the individual recombinant proteins.
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Targeted metagenomics sequencing (MinlON) of the microbial community
in a salt-contaminated twelfth century granite-built chapel

MSc. Jelena Pavlovié

Institute of Molecular Biology, Slovak Academy of Sciences, v.v.i., Dubravska cesta 21, 845 51,
Bratislava, Slovakia

Pilar Bosch-Roig?, Magdalena Ruskova?, Matej Plany!, Domenico Pangallo®, Patricia Sanmartin®

Hnstitute of Molecular Biology, Slovak Academy of Sciences v.v.i., Diibravska cesta 21, 845 51,
Bratislava, Slovakia

2 Instituto Universitario de Restauracion del Patrimonio, Universitat Politécnica de Valéncia, 46022,
Valencia, Spain

8 CRETUS, Universidade de Santiago de Compostela, Santiago de Compostela, Spain

The presence of the irregular damp dark staining on a salt-contaminated twelfth century granite-
built Cristo Chapel of The Santa Maria de Conxo Monastery complex was associated with
a non-homogeneous distribution of salts and microbial communities. Targeted metagenomics
of microbes inhabiting damp stains and environments with salts was utilized to identify and
characterize the microbial community in several spots of the chapel. The total DNA was
isolated from five stone samples from the monastery (IC3, IC4, IC6, IC7, IC9) and two soil
samples from the outdoor surrounding (ICS1, ICS2), and amplified by specific PCR reactions.
The archaeal and bacterial 16S rDNA, ITS, nirK (nitrite reductase), dsr (dissimilatory sulfite
reductase), and soxB (sulfite oxidase) functional genes were amplified. Amplicons were used
for library preparation using the transposome-based method and sequenced by Nanopore long-
amplicon sequencing (MinlON). Basecalling of the raw sequencing data was performed in real-
time by MinKNOW software while demultiplexing and taxonomic classification were done
using EPI2ME. After 48 h of two sequencing runs, a total of 3,537,353 reads (first run) and
9,480,778 reads (second run) were obtained, with a total yield of 3.8 and 12.2 Gbases,
respectively. The achieved results showed a complete microbiota on the stonework of the Cristo
Chapel comprising denitrifying, sulphate-reducing, and sulphate-oxidizing archaea
(Haloterrigena, Haloferax, Halorhabdus, Natronobacterium) and bacteria (Pseudomonas,
Nostoc, Halogeometricum), as well as fungi (Laccaria, Wickerhamomyces).

Acknowledgments:
The authors acknowledge the project VEGA 2/099/2021 which financed this study.
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Antibiofilm activity of poly(g-caprolactone) nanocapsules loaded with essential
oils for protection and disinfection whitewood and sandstone

Mgr. Magdaléna Ruskova

Institute of Molecular Biology, Slovak Academy of Sciences, Dubravska cesta 21, 845 51 Bratislava,
Slovakia

Monika Hofbauerova®® Andrea Puskarova?, Maria Buckova?, Adriana Annusoval3, Domenico
Pangallo?

Unstitute of Physics, Slovak Academy of Sciences, Dubravska cesta 9, 845 11 Bratislava, Slovakia
2Institute of Molecular Biology, Slovak Academy of Sciences, Dubravska cesta 21, 845 51 Bratislava,
Slovakia

3Center for Advanced Material Application, Slovak Academy of Sciences, Diibravska cesta 9, 845 11
Bratislava, Slovakia

The stone and wood materials commonly undergo biodegradation. Essential oils (EOs) are
suitable candidates for their protection and disinfection without the use of aggressive and toxic
substances.

This study was undertaken to determine the antibiofilm activities of oregano and thyme EOs
encapsulated in poly(e-caprolactone) nanocapsules (NCs) against 4 typical microbial agents
responsible for biodeterioration (Pleurotus eryngii, Purpureocillium lilacinum (fungal strains)
and Pseudomonas vancouverensis, Flavobacterium sp. (bacterial strains)).

The overnight cultures were diluted to the final concentration of 2x10° CFU/mL (bacteria)
and 2 x10° spores/mL (fungi). 100uL of microbial suspension was added to the microtiter
plate. Dilutions of EO-NCs for bacteria were performed in media to the final concentration of
0.5 t0 0.125 mg/mL and for fungi of 0.125 to 0.03 mg/mL. The bacterial plate was incubated
for 24 h at 26°C. The fungal plate was incubated for 48 h at 26 °C. MTT assay was used for
the quantification of bacterial biofilm measured at 540 nm. Quantification of fungal biofilm
was performed by crystal violet assay. The results were read at 570 nm.

The data of antibiofilm activity against all tested microorganisms revealed the biofilm
inhibiting potential EO-NCs in the lowest tested concentrations.

This study demonstrates the ability of EO-NCs to reduce bacterial and fungal biofilm growth
and could be an ecological alternative for the protection and disinfection of building materials.

This study was funded by VEGA project no. 0082.
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Biosyntéza unikatnich PHA kopolymerii termofilnimi bakteriemi rodu
Aneurinibacillus

Ing. Veronika Rehakova

Ustav chemie potravin a biotechnologii, Fakulta chemicka, Vysoké uéeni technické v Brné

Ing. Iva Pernicové, Ph.D.?
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1 Ustav chemie potravin a biotechnologii, Fakulta chemicka, Vysoké uéeni technické v Brné

Kontaminace petrochemickymi plasty je jednim ze stale nartstajicich problémt dnesni doby.
Jistou ulevu nabizi vyuziti bakterialnich bioplasti, tzv. polyhydroxyalkanoati (PHA). PHA
jsou vhodnou alternativou k béznym plastiim, ale navic jsou biodegradabilni a biokompatibilni.
Nejbeéznéjsim PHA je poly(3-hydroxybutyrat), ktery je pomérné tuhy a kiehky. Nicméné
nékteré bakterie jsou schopny zaclenovat i dal§i monomery do fetézce PHA, coz vede
ke zlepSeni mechanickych a fyzikalnich vlastnosti materialu.

Konkurenceschopnost PHA 1ze také zvysit vyuzitim extremofilnich producentd. Pomoci
originalniho izola¢niho postupu byly ziskany nové termofilni bakterie produkujici PHA, které¢
byly na zaklad¢é 16S rRNA zafazeny k rodu Aneurinibacillus. Cilem této studie bylo otestovat
jejich produkéni rozmanitost. Pro produkci PHA kopolymert byly vyuZzity specifické
prekurzory (y-valerolakton, y-hexalakton, &-valerolakton), které byly vyuZivany samostatné
(4 g/) ¢i v kombinaci s glycerolem (4+4 g/l).

Bakterie prokazaly unikatni schopnost inkorporace celé fady zajimavych PHA monomert
do struktury PHA. Patii mezi né napf. 4-hydroxyvalerat (produkce az do 69,3 % z celkového
obsahu PHA), 4-hydroxyhexanoat (az 31,9 %) a 5-hydroxyvalerat (az 47,1 %). Dale bylo
zjisténo, Ze jsou produkované kopolymery ve srovnani s P(3HB) mén¢ krystalické, a mohou
tak vykazovat unikatni mechanické vlastnosti. Termofilni bakterie rodu Aneurinibacillus tak
mohou byt povazovany za slibné producenty zajimavych PHA kopolymert a jejich potencial
bude nadale zkouman.

23 Obsah




NAZEV PRACE

AUTOR
titul, jméno prijmeni, védecka
hodnost

PRACOVISTE AUTORA

uplny ndzev pracovisté

Spoluautofi
pfijmeni jméno, index pracovisté

Pracovisté spoluautort
index, nazev pracovisté

Enterobacter notothenii sp. nov. from the fish intestine

prof. RNDr. Ivo Sedlacek, CSc.

Ceska sbirka mikroorganismii, Masarykova univerzita, Brno

Pavel Svec, Roman Pantiiéek, Stanislava Kralové, Eva Stafikové, Pavel Jurajda, Odre;j Sedo

Ustav experimentalni biologie, PfF, Masarykova univerzita, Brno
Ustav biologie obratlovcd, AV CR, Brno
Ceitec, PiF, Masarykova univerzita, Brno

The bacterial flora of the gut contents of four Antarctic marine fish species Notothenia coriiceps,
Trematomus bernacchii, Trematomus hansoni, and Trematomus newnesi has been investigated and
members of the Enterobacter cloacae complex were studied in detail. In total, a set of 19 isolated
strains was characterized by rep-PCR, automated ribotyping, extended phenotyping, MALDI-TOF
MS, and fatty acids characterization. Based on preliminary identification, the 16S and gyrB
sequencing supplemented with the whole genome sequencing of representatives were performed.
Obtained results showed that the predominant bacterial species of Enterobacter cloacae complex
represents the novel free-living species inhabiting the fish intestine (family Nototheniidae) and the
new name Enterobacter notothenii sp. nov. was proposed.
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75 let od zaloZeni Ceské narodni sbirky typovych kultur (CNCTC), historie
a soucasnost

Mgr. Renata Safrankové, Ph.D.

Ceska narodni sbirka typovych kultur, Statni zdravotni tstav

Mgr. Petra Spanéloval

1Ceska narodni sbirka typovych kultur, Statni zdravotni tstav

V letosnim roce uplyne 75 let od zaloZeni Ceské narodni sbirky typovych kultur (CNCTC),
ktera ptisobi v ramci Centra epidemiologie a mikrobiologie ve Statnim zdravotnim ustavu
v Praze.

CNCTC byla oficialn¢ ustanovena v r. 1947 jako centralni sbirka lokalnich souborti kultur
spravovanych jednotlivymi narodnimi referen¢nimi laboratofemi, navazala na tradici sbirky
kultur, zaloZené v SZU na konci 20. let.

Prvnim kuratorem byl doc. Juraj Strauss, za jehoz ptusobeni byly do sbirky zafazeny typové
kmeny ziskané ze zahrani¢nich sbirek, zavedena jednotnd dokumentace a evidence kultur
a byly uplatnény moderni metody konzervace kmeni (lyofilizace).

Dal3im kuratorem sbirky se stal dr. Jiii Sourek, ktery vedl sbirku pies 40 let a vyznamné ji
rozsifil az na 5000 kmenti.

Pod jeho vedenim byla sbirka uz s akronymem CNCTC registrovana ve Svétové federaci
sbirek kultur (WFCC) a v Evropské organizaci sbirek kultur — European Culture Collections
Organisation (ECCO).

Od roku 1999 vedla sbirku doc. MUDr. Helena Zemli¢kova, Ph. D., sbirka ziskala statut
Nérodni referencni laboratofe (NRL), byla provedena rozsahla revize sbirky (biochemické
metody).

V roce 2014 sbirka predana Mgr. R. Safrankové, Ph.D., pokradujici revize sbirky pomoci
modernich metod (MALDI-TOF MS, sekvena¢ni analyza 16S rRNA, WGS..)
Souhrn ¢innosti/aktivit CNCTC:

o dlouhodobé uchovavani kultur v¢etné distribuce (prode;j)

e pfiprava okruhu EHK — Bakteriologicka diagnostika

e lyofilizace kultur na zakazku

e revizni a publikac¢ni ¢innost
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What is the relationship between Synechocystis energy storage compounds?

Mgr. Zuzana Sedrlova

Fakulta chemickd, Vysoké uceni technické v Brné

Drinka Jakub?!, Obru¢a Stanislav!

1 Fakulta chemickd, Vysoké uceni technické v Brn¢

Cyanobacteria are ecologically important phototrophic bacteria capable of oxygenic
photosynthesis. Cyanobacteria synthetize many interesting metabolites such as glycogen,
lipids, carotenoids or polyhydroxyalkanoates (PHA). Glycogen is the most common energy
storage molecule in cyanobacteria followed by PHA, which serve primarily as carbon and
energy source and occur in form of intracellular granules. PHA probably don’t serve only as
an energy source, but might help cyanobacteria to survive stress conditions, since increased
PHA synthesis was observed during the cultivation under stress conditions. PHA are
biodegradable, biocompatibile with similar properties as petrochemical plastics.

It has been reported that more than 70 % of carbon in PHA comes from glycogen, this turn-
over happens during darkness period. In this work we kept an eye on these two compounds in
two cyanobacetrial strains from Synechosyctis family. PHA levels were analysed via GC-FID,
glycogen levels via HPLC. It showed that not only darkness but also cultivation conditions
affect the levels of both storage compounds. In the tube multicultivator where the gas
exchange is more effective, the levels of compounds behaved as expected, on the other hand
during cultivation in Erlenmayer flasks the trend wasn’t observed. Better understanding of
metabolism of these energy storage compound could help to improve PHA production in
cyanobacteria.

Funding
This study was funded by GA1929651L, Zuzana Sedrlova is Brno Ph.D. Talent Scholarship
Holder — Funded by the Brno City Municipality.
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Evaluation of repetitive element sequence-based PCR fingerprinting,
MALDI-TOF mass spectrometry and 16S rRNA gene sequencing for screening
of non-fermenting Gram-negative bacteria isolated from Antarctica.

doc. RNDr. Pavel Svec, Ph.D.

Department of Experimental Biology, Czech Collection of Microorganisms, Faculty of Science,
Masaryk University

Hyzova Blanka®, Koublova Vendula?, Sedo Ondrej?, Sedlagek Ivo!

1Department of Experimental Biology, Czech Collection of Microorganisms, Faculty of Science,
Masaryk University
2Proteomics Core Facility, Central European Institute of Technology, Masaryk University

Introduction

The Antarctic environment is colonised by a great diversity of bacteria. Their reliable
identification is the first step towards understanding their diversity, ecological role and
potential use in biotechnology.

Objective

To evaluate repetitive element sequence-based PCR fingerprinting (rep-PCR), MALDI-TOF
MS and 16S rRNA gene sequencing for screening of non-fermenting Gram-negative bacteria
isolated from the Antarctic environment.

Methods

A total of 152 bacterial strains were characterised by rep-PCR fingerprinting using the primers
REP and ERIC. Further analysis was performed with MALDI-TOF MS using an
Ultraflextreme instrument (Bruker Daltonics). A group of 28 strains representing different
rep-PCR clusters was characterised by sequencing of the 16S rRNA gene.

Results

Rep-PCR with the primer REP grouped 42 strains into 18 clusters, while the primer ERIC
grouped 54 strains into 22 clusters. The remaining strains had unique fingerprints. MALDI-
TOF MS identified 24 strains to the species level and 43 to the genus level. Further application
of 16S rRNA gene sequencing enabled the identification of a total of 95 strains, that could be
assigned to the genera Sphingomonas, Brevundimonas, Pedobacter, Pseudomonas,
Flavobacterium, Psychrobacter, Halpernia, Chryseobacterium and Massilia. Of these strains,
13 could be reliably identified to species level.

Conclusions
The combination of rep-PCR, MALDI-TOF MS and 16S rRNA gene sequencing is suitable
for the taxonomic characterisation of non-fermenting Gram-negative bacteria from Antarctica.
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Polariza¢ni mikroskopie pouZita ke studiu perifytonu (mikrobiomu)
vlaknitych ras

RNDr. Zden&k Zizka, DrSc.

Mikrobiologicky tstav Akademie véd CR, v.v.i., Praha

Mikrobiomy patii mezi velmi dilezid spoleCenstva organismll rostoucich jak v pfirodnich
podminkach, tak i na technickych zafizenich, ale i uvnitf zivocichi véetné ¢lovéka. V této
praci byla ke studiu perifytonu rostoucimu na vlaknitych fasach pouzita polarizacni
mikroskopie, popf. simultanné i S nékterymi optickymi technikami zvySujicimi kontrast
obrazu v mikroskopu. Cilem prace bylo nalézt dvojlomné struktury ve vlaknitych fasach
a zejména v organismech tvoricich perifyton (sinice, zelené fasy a rozsivky). Material
obsahujici vldknité fasy S perifytonem na povrchu byl sbiran v obcich Sykofice a Zbecno
(ChKO Kifivoklatsko). Objekty byly studovany v polarizaénim mikroskopu LOMO MIN-8
Sankt Petersburg a v laboratornim mikroskopu Carl Zeiss Jena typu NfpK vybaveném
zékladnim te€lesem InPh 160 stemnym polem nebo barevnym fazovym kontrastem
a digitalnim fotoapardtem DSLR Nikon D 70. Ve vsech ptipadech vykazovaly bunééné stény
hostitelskych fas (rody Cladophora, Vaucheria a Oedogonium) velmi silny dvojlom. Naproti
tomu stény sinic rodd Chamaesiphon a Pleurocapsa se vyznacovaly slab§im dvojlomem
a témét bez dvojlomu byly schranky rozsivek rodt Eunotia a Synedra. Obzvlasteé silny
dvojlom vykazoval perifyton na fase rodu Oedogonium tvoieny sinicemi rodu Pleurocapsa
a rozsivkami rodti Eunotia a Synedra ulozenymi v mohutné vrstvé slizu obsahujici dvojlomné
krystaly. Polarizacni mikroskopie nam dovoluje nejen stanovit dvojlom pozorovanych
struktur, ale i ¢asteCné usuzovat na jejich chemické slozeni, popt. pravidelné uspotfadani
¢astic, tzv. tvarovy dvojlom.
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Nové MLST schéma pro Enterococcus faecium vychazejici z dat ziskanych
celogenomovym sekvenovanim

Mgr. Mat¢j Bezdicek, Ph.D.

Interni hematologicky a onkologicka klinika, Fakultni nemocnice Brno, Brno, Ceska republika

Nykrynova Markétal,3, Dufkova Kristynal,2, Hanslikova Janal, Lengerova Martinal,2

!Interni hematologicky a onkologicka klinika, Fakultni nemocnice Brno, Brno, Ceska republika

2 Interni hematologicky a onkologicka klinika, Lékatska fakulta, Masarykova univerzita, Brno, Ceské
republika

3 Ustav biomedicinského inzenyrstvi, Fakulta elektrotechniky a komunikaénich technologii, Vysoké
uéeni technické v Brng&, Brno, Ceska republika

Enterococcus faecium je vyznamnym oportunnim patogenem zpusobujicim nozokomialni
infekce. Nese prirozené nizkou citlivost na Siroké spektrum antibiotik a také dochazi
k rychlému $ifeni vankomycin a linezolid rezistentnich kment. Jednim ze zptisobu, jak sledovat
a kontrolovat $ifeni multirezistentnich klont je molekularni typizace. Soucasné E. faecium
MLST schéma ovSem neodpovidd datim ziskanym z WGS, proto bylo cilem této studie
navrhnout nové MLST schéma.

V této studii bylo pomoci WGS typizovano 79 VRE izolovanych ve FN Brno. Pro validaci
schématu bylo pouzito dalsich 50 genomi z vefejné databaze. Variabilni tiseky pro nové MLST
schéma byly vyhledany kombinaci programu Seqsphere+ a algoritmu vyuzivajiciho pro hledani
variabilnich tuseku entropii slov.

Bylo nalezeno 38 kandidatnich useka pfitomnych ve vSech testovanych genomech. Pro vSechny
jejich existujici kombinace byly vytvoreny fylogenetické stromy, které byly porovnany
s clustery ziskanymi WGS typizaci. Kombinace 8 tseki o délce 400-700 bp nejptesnéji
reflektujici vysledky WGS byla pouzita pro nové MLST schéma. Pomoci néj bylo 129
testovanych kmenii rozdéleno do 16 ST, oproti 6 ST puivodniho schématu.

I ptes rychly rozvoj celogenomového sekvenovani, MLST zlstava zlatym standardem typizace
umoznujici sledovani epidemiologické situace a Sifeni vyznamnych klont na lokalni i svétové
urovni. V této studii jsme navrhli a validovali nové MLST schéma pro E. faecium, které vychazi

z celogenomovych dat a odrazi tak skute¢nou genetickou podobnost testovanych kmend.

Tato studie byla podporena granty FNBr,65269705 a NV19-09-00430.
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Signaling events evoked by domain I11 of envelop glycoprotein of tick-borne
encephalitis virus (TBEV) in human brain microvascular endothelial cells

RNDr. Katarina Bhide, PhD.

Laboratory of Biomedical Microbiology and Immunology, University of Veterinary Medicine and
Pharmacy in Kosice, Kosice, Slovakia

Evelina Mochnagova?, Zuzana Tkagova!, Patricia Petrouskova!, Amod Kulkarnil?, Mangesh
Bhide!2

!l aboratory of Biomedical Microbiology and Immunology, The University of Veterinary Medicine
and Pharmacy in Kosice, Kosice, Slovakia, Institute of Neuroimmunology, Slovak Academy of
Sciences, v.v.i., Bratislava, Slovakia

Introduction

Tick-borne encephalitis virus causes flu like symptoms and serious meningoencephalitis. The
attachment of a virion, mediated by domain Il (DIIl) of glycoprotein E, to the cells of
a neurovascular unit, initiates a series of events that help viral entry in to the CNS.

Aim
To uncover the post-attachment events elicited in BMEC by DIII.

Method

Fragment encoding DIl was PCR amplified (Hypr strain) and ligated into pQE-30 plasmid.
DIl was overexpressed in E.coli. Primacy human BMECs were infected with recombinant
DIll, mRNA was isolated and cDNA libraries for RNA-seq were prepared using QuantSeq3’
mRNA-Seq Library Prep (Lexogen, Austria) and sequenced on Illumina NextSeq to
a minimal depth 8 million reads per sample. STAR aligner was used to process Fastq files,
aligned to reference genome (GRCh38) and generate gene counts. Differential gene
expression analysis was carried out by R package edgeR. Results were validated with gRT-
PCR.

Results

Analysis revealed significant alteration in expression of the genes involved in TAM receptor
pathway and tight-junction integrity. Genes related to pro-inflammatory cytokines and
chemokines, cell-adhesion molecules, and matrix metalloprotease (mainly ADAM17) were
also evoked. TLR2 and MyD88 pathway was significantly activated. The dysregulation of
IFN and IFN-induced genes was also observed.

Conclusion
Results suggest that the virus contact to the cell surface emanates a series of events in BMECs
that may help in translocation of virus across BBB.

Study is supported by APVV-18-0259 and VEGA1/0105/19.
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Biofilms of MRSA strains with over-expressed the norA gene remain sensitive to
the photodynamic inactivation

Mgr. Katarina Bilska

Comenius University in Bratislava, Faculty of Natural Sciences, Department of Microbiology and
Virology, Ilkovicova 6, 84215, Bratislava, Slovakia

Nitin Chandra teja Dadi?, Helena Bujddkova*

1 Comenius University in Bratislava, Faculty of Natural Sciences, Department of Microbiology and
Virology, Ilkovicova 6, 84215, Bratislava, Slovakia.

Staphylococcus aureus relates to a multi-resistant phenomenon and can form strong
biofilms, commonly connected with medical devices. Treatment of biofilm formed by
methicillin-resistant S. aureus (MRSA) is difficult. Photodynamic inactivation (PDI)
seems to be promised approach for the eradication of biofilms.

The study analyzed the effectiveness of PDI on MRSA strains with active efflux pumps
and the expression of the norA gene during PDI.

Resistance of MRSA strains on oxacillin was assessed by the microdilution method
(EUCAST 2021). The activity of efflux pumps was evaluated by the ethidium bromide
agar screening method and the expression of the norA gene was confirmed by RT-PCR.
The effectiveness of PDI was tested using 24h biofilm of MRSA on polyurethane
membranes modified with a layered saponite functionalized with photosensitizer
phloxine B (PhB) (0.05 mmol) and evaluated by counting CFU/mL. The control sample
was polyurethane membranes without modification. One of the samples with PhB was
irradiated with a green laser for 2 min.

Results show resistance of isolates S61, L12, and L18 to oxacillin (MIC>64 mg/L),
while the strain CCM3953 is sensitive. Results show significantly over-expression of
efflux pump NorA in strains S61 and L12. Membranes with PhB, in combination with
PDI, a4 x log10 reduction achieved.

This approach crucially inhibits the number of CFU in biofilms, even though efflux
pump norA is over-expressed during PDI. Significantly increased expression of the
efflux pump NorA does not affect the effectiveness of PDI.
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Vyskyt MSSA/MRSA na sliznici nosu u studentii pfed zapocetim klinické vyuky
a Vv prostredi l1ékarské fakulty

Mgr. Kristyna Brodikova

Ustav veifejného zdravi - Lékatska fakulta, Masarykova univerzita

MUDr. Bohdana Rezkov4, Ph.D.!, doc. MVDr. Renata Karpiskova, Ph.D.!

Ustav vefejného zdravi - Lékatska fakulta, Masarykova univerzita

Staphylococcus aureus se bézné vyskytuje u lidi, zvifat, v potravinach i v prostiedi. Jeho
dlouhodobé kolonizace nosni sliznice se uvadi u 20-30% dospélych osob. Problematické je
nosicstvi zejména u zdravotnikl, ktefi se tak stavaji potencialnim zdrojem infekce pro své
pacienty. Zaroven jsou zdravotnici vice exponovani rezistentnim kmeniim. Obdobng, i kdyz
v mensi mife, plati tato rizika i pro studenty lékatskych fakult.

Cilem prace bylo zjistit vyskyt MSSA/MRSA na sliznici nosu u studentll mediciny 3. ro¢niku
a v prostfedi univerzitniho kampusu a porovnat charakteristiky ziskanych kmenti.

Stéry z nosni dutiny a prostiedi byly pomnozeny v bujonu a vyockovany na média B-P
a ChromaticTM MRSA agar. Soucasné byl u studenti odebran i otisk palce a ukazovaku na
medium B-P. Suspektni kolonie byly identifikovany metodou PCR (Martineau et al. 1996).
U izolatt S. aureus byla sledovana schopnost produkce enterotoxind, exfoliativnich toxinti (ETA
a ETB), TSST-1, Pantonova-Valentinova leukocidinu a rezistence k antibiotikiim.

Celkem bylo odebrano 104 stéru a otiskll od studentti a 132 stérd z prostfedi kampusu. Nalez
S. aureus na sliznici nosu byl zjistén u 47 osob (45,2 %) a otisku u 11 osob (10,6 %). Z prostiedi
bylo ziskano 107 (81,1 %) kmentt MSSA. Rezistence k meticilinu nebyla zjisténa u zadného ze
ziskanych kment od studentil, naopak z prostfedi se podatilo zachytit dva kmeny MRSA (viko
odpadniho kose a madlo dvefi).

U studentl byla prevalence vyskytu S. aureus vyssi, nez se bézn¢ udava pro dosp€lou populaci.

V prostiedi se vyskytovala mista (kliky dvefi toalet a koridoru fakulty, viko odpadkového kose),
ktera byla osidlena ¢astéji nez jina.

Podporeno projektem MUNI/A/1402/2021
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MozZnosti vyuZitia rodu Lactobacillus v cielenej terapii

Daniel Diabelko

Mikrobiologicky stav LF MU a FN u sv. Anny v Brné

Rizi¢ka Filip®, Hol4 Veronika?

Mikrobiologicky tstav LF MU a FN u sv. Anny v Brng!

V stcasnej dobe stale vzrastajucej rezistencie, ktora obmedzuje, az znemoznuje adekvatnu
lieCbu pacienta za¢inaji nadobudat’ antimikrobialne latky na vyzname. Idealnym kandidatom,
ktory produkuje antimikrobialne latky je rod Lactobacillus. Ich bakteriociny maju preukazany
uc¢inok na G+ aj G- baktérie. Z tohto dévodu boli pre nas vhodnym kandidatom na otestovanie
vyuzitel'nosti ich antimikrobialnych vlastnosti pre cielenu terapiu.

Nas ciel’ bol otestovat’ sériu ré6znych kmenov rodu Lactobacillus a zistit’, ¢i maja inhibi¢ny
ucéinok proti Streptococcus mutans a Porphyromonas gingivalis.

Pripravili sme si tekuté kultary z kmeniov rodu Lactobacillus, sktorych sme nasledne
opakovanym zmrazovanim a prefiltrovanim na zaver pripravili lyzaty. Tie sme aplikovali do
jamiek vyrazenych do tuhej pody, na ktorti sme nainokulovali S. mutans alebo P. gingivalis.
Vysledky sme hodnotili podl'a priemeru inhibi¢nej zony.

Pozorovali sme, ze niektoré kmene rodu Lactobacillus maju pomerne vyznamny inhibi¢ny
ucinok. Pri kmenoch, ktoré mali najvacsie inhibi¢né zony proti S. mutans, sme pozorovali nizsi
inhibi¢ny u¢inok na P. gingivalis a vice versa. Toto zistenie podporilo myslienku cielene;j
antimikrobialnej terapie, ktora by sa dala korigovat’ podl'a zvoleného kmena Lactobacillus.

Do buducna by sme chceli pokracovat’s projektom a rozsirit’ ho o d’alSie rody G+ aj G- baktérii
a zaradit’ medzi nich aj rezistentné kmene.

Podporené NU22-05-00110 a MUNI/A/1291/2021.
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INOVATIVNE PRISTUPY VO VYUKE LEKARSKEJ MIKROBIOLOGIE
U STUDENTOV VSEOBECNEHO A ZUBNEHO LEKARSTVA

Mgr. HANA DIBALOVA, PhD.

MIKROBIOLOGICKY USTAV, LEKARSKA FAKULTA UNIVERZITA KOMENSKEHO V
BRATISLAVE A UNIVERZITNA NEMOCNICA BRATISLAVA

Spolo¢nost’ 21. storoCia sa vyznamne odliSuje od predchadzajucich spolo¢nosti vo viacerych
aspektoch, ktoré formuji poziadavky na budtcich lekarov: potrebu logicky triedit’ neustale
pribudajuce nové informdcie, kriticky zvazovat informécie zo zverejnenych kazuistik
a klinickych studii, sledovat’ pokroky v diagnostickych technikach a terapeutickych pristupoch.
Je nevyhnutné, aby na tieto zmeny reagovala aj didaktika lekarskej mikrobiologie a umoznila
Studentom rozvoj prislusnych zru¢nosti. Na zaklade zozbieranych informdcii o Castych
chybach, nejasnostiach a fatalnych diagnostickych omyloch $tudentov sme sa rozhodli
pripravit’ Studijni pomdcku vo forme interaktivnych otazok s odpoved’ami vratane kratkych
a vystiznych vysvetleni v zmysle ,,preco 4&no* a ,,preco nie“. Pomdcka by mala podobu webove;j
aplikacie spustanej z CD nosica. Interaktivna pomdcka si kladie za ciel’ hravou a nentitenou
formou poukazovat’ na dolezité rozdiely a logické suvislosti medzi mikrobidlnymi patogénmi,
infekénym procesom, ktory vyvolavaja, limitmi v diagnostike a upozornit’ na dovody zlyhania
nespravne zvolenej antimikrobnej terapie. Subor navrhovanych precvicovacich otdzok
poskytne Studentom spétna vdzbu, ako dobre danej téme rozumeju a v neposlednom rade ich
podpori, aby sami sebe kladli otazky. V pripade zaznamenaného uspechu u testovacej vzorky
Studentov, uvazujeme nad mobilnou aplikaciou, ktora by bola po aktivacii Studentom
neobmedzene Kk dispozicii nezavisle na Case a mieste (cestovanie, ¢akanie na vyuku a podobne).

Praca vznikla s podporou projektu KEGA 002UK-4/2022.
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Priprava fagovych koktailov zacielenych na uropatogénne kmene
Escherichia coli

doc. RNDr. Hana Drahovska, PhD.

Univerzita Komenského v Bratislave, Prirodovedecka fakulta, Katedra molekularnej biologie, Mlynska
dolina, Ilkovi¢ova 6, 842 15 Bratislava, Slovenska republika

Markuskova Barbora?, Andrezal Michal®

'Univerzita Komenského v Bratislave, Prirodovedecka fakulta, Katedra molekularnej biolégie,
Mlynska dolina, Ilkovi¢ova 6, 842 15 Bratislava, Slovenska republika

2Univerzita Komenského v Bratislave, Vedecky park, Mlynské dolina, Ilkovi¢ova 6, 842 15 Bratislava,
Slovenska republika

Infekcie mocového traktu st jedny z najcastejSie sa vyskytujucich infekénych ochoreni. Vel'mi
Castym povodcom st uropatogénne kmene Escherichia coli (UPEC), ktoré su zodpovedné za
80% vsetkych pripadov. Infekcie s bezne lieCené antibiotikami, ale problémom je narastajici
vyskyt rezistentnych baktérii. Jednou z alternativnych moznosti liecby je fagova terapia. Pre
zvysenie hostitel'ského spektra a pre znizenie pravdepodobnosti vzniku fag-rezistentnych
kmenov baktérii sa pri terapii najcastejSie vyuzivaju koktaily zlozené z viacerych fagov.

Ciel'om predkladanej prace bola izolacia a charakterizacia bakteriofagov infikujicich kmene
UPEC a testovanie ich u¢innosti v tekutej kultare a v biofilme.

Bakteriofagy sme izolovali z odpadovej vody. Hostitel'ka Specificitu fagov sme stanovili na
paneli 80 klinickych kmenov E. coli. Fagové aj bakteridlne genémy sme charakterizovali
pomocou next-gen sekvenovania.

Izolovali sme 17 bakteriofagov, ktoré boli zaradené do celadi Myoviridae, Siphoviridae,
Drexlerviridae, Autographiviridae a Podoviridae. Zistili sme, ze az 81% kmenov bolo citlivych
na infekciu aspon jednym fagom, pricom fagy infikovali predovsetkym kmene fyloskupiny B2
fagov potvrdil dobra G¢innost’ voci $tyrom z piatich testovanych kmenov v tekutom LB médiu
aj v médiu umelého mocu. Podobne sme pozorovali inhibiény efekt koktailu na tvorbu
biofilmu, ale pri jeho degradacii nebola G¢innost’ taka vyrazna.

Ziskané poznatky bude mozné vyuzit pri priprave koktailov na fagovi terapiu UTTI.
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Pregenomicka RNA ako novy biomarker virusovej hepatitidy B

RNDr. Martina DUBINOVA?

IMikrobiologicky tstav, Lekérska fakulta, Univerzita Komenského a Univerzitnd nemocnica,
Bratislava

Marek Straka!, Jan Predny?, Eva Struharfianska?, Martina Pe¢imonova?, Andrea Vere$pejova?, Patricia
Denisa Lendartova®, Marian Oltman*, Toma§ Koller®, Stanislav Stuchlik?, Adriana Liptakova?, Pavol
Kristian®

2Katedra molekularnej bioldgie, Prirodovedecka fakulta, Univerzita Komenského, Bratislava
3Klinika infektoldgie a cestovnej mediciny, Lekarska fakulta Univerzity Pavla Jozefa Safarika a
Univerzitnej nemocnice L. Pasteura, Kosice

“Hepatologicka ambulacia, LAMA MEDICAL CARE s.r.0., Bratislava

5V. Interna klinika, Lekarska fakulta, Univerzita Komenského a Univerzitna nemocnica, Bratislava

Uvod

Virusova hepatitida B je zadvazné, Casto chronicky prebiehajtiice ochorenie. Indikécie na liecbu
chronickej hepatitidy B ako aj jej pripadné ukoncenie sa opieraju markery, ktoré sa vsak javia
ako nedostato¢né. Hepatocyty infikované HBV produkuju rézne druhy HBV RNA, vratane
pregenomickej RNA (pgRNA). Castice obsahujice HBV RNA su pritomné v plazme
u infikovanych jedincov a kvantifikacia tejto pgRNA moéze byt klinicky uzito¢na
V manazmente pacientov s chronickou hepatitidou B.

Ciel
Ciel'om prace bola kvantifikacia pgRNA u pacientov s chronickou hepatitidou B.

Metodika

Vzorky plazmy od pacientov s CHB boli odoberané na Klinike infektologie a cestovnej
mediciny Univerzitnej nemocnice Louisa Pasteura v KoSiciach. Do $tudie bolo zapojenych
43 pacientov. Kvantita pgRNA bola stanovena metodou Real-time PCR s vyuZitim vlastného
kalibratora vytvoreného in house metodikou.

Vysledky

HBV RNA bola stanovena vo vzorkach u 5 pacientov nasledovne: 5,26 logiokopii pgRNA/mL
plazmy; 6,83 logioképii pgRNA/mL plazmy; 6,24 logiokopii pgRNA/mL plazmy;
7,92 logioképii pgRNA/mL plazmy a 6,11 logiokopii pgRNA/mL plazmy. Pri zvy$nych
38 vzorkach plazmy sa nepodarilo hladinu pgRNA metédou RT-PCR detegovat’. Korelacia
medzi HBV DNA a HBV pgRNA nebola signifikantna (r = 0,212; p = 0,893).

Zaver

PgRNA ako novy biomarker nie je mozné posudzovat’ samostatne, ale vzdy v suvislosti
s vysledkami ostatnych sérologickych a molekulovogenetickych markerov a charakteristikou
pacienta. HBV pgRNA na Slovensku doposial’ nebola vySetrovand a ziskané vysledky st prvé
svojho druhu.

Praca bola podporena grantom APVV-18-0171.
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PAW (plasma activated water) a jeji potencidlni vyuziti v eliminaci patogennich
bakterii

Jan Flodr

Mikrobiologicky ustav LF MU a FN u sv. Anny v Brné

prof. MUDr. Filip Razi¢ka Ph.D,
doc. Mgr. Pavel Stahel Ph.D.

Mikrobiologicky tistav LF MU a FN u sv. Anny v Brné,
Ustav fyzikalni elektroniky — aplikovana plazmochemie - PfF MU

Vyuziti Plazmou aktivované vody (PAW = Plasma activated water) bylo doposud velmi
omezené zdidvodu nemoznosti vyroby jejiho velkého mnozstvi. S novou technologii
kombinace dvou fyzikdlnich jevli, hydrodynamické kavitace a vyboje nizkoteplotniho
plazmatu, 1ze nyni vyrobit i vétsi, v praxi pouzitelné objemy od 1000 | do 100 000 | za hodinu.
Dalsi vyhodou, kromé velkého vyrobeného objemu, je i cena samotné vyroby. Diky obsahu
reaktivnich forem kysliku — hlavné peroxidi, je jeji mozné uplatnéni Vv odstranéni napf.
patogennich bakterii z vody.

Cilem prace je ovéfeni uéinnosti PAW na vybranych bakterialnich kmenech z banky nebo
multirezistentnich kmenech pfimo izolovanych z nemocni¢niho prostiedi.

Kazdy jednotlivy Cerstvy kmen byl jednu hodinu pii pokojové teploté inkubovan v roztoku
PAW a v ptivodni vstupni kohoutkové nebo deionizované vod¢, ze které byla samotna PAW
vyrobena. Jednotlivé roztoky byly poté za pomoci fedici desitkové fady naneseny kapkovou
metodou na agarové plotny a inkubovany 24 hodin pii teploté 37 °C. Poté byly na plotnach
spocteny CFU (=colony forming units) a navzajem porovnany plotny testované a kontrolni.

Vzhledem k ¢asové dependentnimu snizovani koncentrace reaktivnich forem kysliku v PAW
byla zkoumana uéinnost PAW v den jeji vyroby a dale ¢tvrty den poté. Vysledky zatim
odpovidaji pfedpokladiim, Ze se Casove snizuje i G¢innost aplikované PAW.

V jednotlivych opakovanich se ovéfila u€innost PAW na vybranych bakterialnich kmenech
s velmi uspokojivymi vysledky.
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T cell response to SARS-CoV-2 in Slovak households contact with COVID-19
patients

Mgr. Martina Havrisko, PhD.

Centre for Microbiology and Infection Prevention, Department of Laboratory Medicine, Faculty of
Health Care and Social Work, Trnava University, Trnava, Slovak Republic

Sokolova Jaroslava 2, Blazickova Stanislava %, Prnova Janka !, Majdan Marek 2, BraZinova Alexandra
4

1 Centre for Microbiology and Infection Prevention, Department of Laboratory Medicine, Faculty of
Health Care and Social Work, Trnava University, Trnava, Slovak Republic

2 Department of Hospital Hygiene and Epidemiology, University Hospital Trnava, Slovak Republic

3 Department of Public Health, Faculty of Health Care and Social Work, Trnava University, Trnava,
Slovak Republic

4 Department of Epidemiology, Faculty of Medicine, Comenius University, Bratislava, Slovak Republic

Introduction

The SARS-CoV-2 infection leads to the activation of innate immunity and dendritic cells, which
results in virus-specific T and B cells. T cells play a central role in the response and defense
against SARS-CoV-2.

Objectives
Assessment of the secondary attack rate (SAR) within Slovak households and determine the
antibody levels and T-lymphocytes response.

Methods

The study conducted 206 participants (47% of men and 53% of women) divided into 4 groups:
vaccinated with COVID-19 (N=51), vaccinated without COVID-19 (N=53), not vaccinated
with COVID-19 (N=52), not vaccinated without COVID-19 (N=50). T cell response was
detected using the T-SPOT.COVID test (Oxford Immunotec). The antibody immune response
was detected by the ECLIA method (Roche).

Results

Overall 35% (N=73) participants have negative T-lymphocytes response. Nonreactivity in
T-SPOT.COVID was not significantly associated with vaccine status, overcoming COVID-19,
age, gender or comorbidities in the participants. In the group of not vaccinated without
COVID-19, T-SPOT.COVID reactivity was 5% (N=11) probably due to cross-reactions with
seasonal coronoaviruses or close contact with COVID-19 positive persons.

Conclusion

Assesment of T-cell responses may improve population-based estimations of SARS-CoV-2
infections. The examination of cellular immunity is a complementary method that have
application in sero-epidemiological surveys.

The project was supported by the APVV grant no. PP-COVID-20-0102.
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Multirezistentné kmene Escherichia coli izolované od pacientov z Univerzitnej
nemocnice Bratislava

Mgr. Zuzana Hubendkovéa, PhD.

Mikrobiologicky ustav LFUK a UNB

MUDr. Jan Koren, PhD.

Mikrobiologicky tstav LFUK a UNB

Uvod

Alarmujucim problémom globalného vyznamu v sucasnosti je neustale narastajuci pocet
multirezistentnych (MDR) kmetiov ako napr. Escherichia coli najmé v zdravotnickych
zariadeniach.

Ciel

Ciel'om prace bolo urcit’ po¢et MDR E. coli podl'a veku, zastipenia v roznych klinickych
materialoch, podl'a hospitalizacie pacientov v UNB, v obdobi rokov 2017-2019 ako aj stanovit’
ich citlivost’ na 22 vybranych antimikrobialnych latok.

Metodika

Testované vzorky odobraté od pacientov boli biochemickymi testami druhovo identifikované
ako kmene E. coli, u ktorych bol nasledne fenotypovymi metédami stanoveny typ produkovanej
B-laktamazy a tiez ich citlivost’ na antibiotika.

Vysledky

Z celkového po¢tu 371 MDR nozokomialnych E. coli, sa infekcia vyskytla u 335 (90,3 %)
pacientov a 36 (9,7 %) nosi¢ov bolo nimi kolonizovanych. 364 (98 %) E. coli produkovalo
B-laktamazu typu ESBL a zvy$nych 7 (2 %) AmpC B-laktamazu. Najviac kmeniov sa potvrdilo
238 vzoriek (64,2 %). Najviac infekcii/kolonizacii bolo zistenych u 201 (54,2 %) pacientov
hospitalizovanych na 1. internej klinike (Nemocnica Staré Mesto). Najvyssia miera rezistencie
bola na ampicilin/sulbaktam (76,8 %), cefuroxim (98,8 %), cefotaxim (98,2 %), ceftazidim
(78,9 %), cefepim (83,4 %), ciprofloxacin (93,7 %),tetracyklin (64,7 %) a kotrimoxazol (75,5 %).

Zaver

Podrla frekvencie MDR E. coli v mog¢i sa potvrdilo, Ze je u pacientov najcastej$im povodcom
uroinfekcii. Vyssi pokrocily vek je vyznamnym rizikovym faktorom pre vznik nozokomialne;j
infekcie a vysoka rezistencia na uvedené antibiotika poukazuje na ich pfili§ casté empirické
podavanie v Klinickej praxi.
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Antimicrobial potencial of the phage endolysin EN572-5 against multidrug
resistant S. agalactiae

RNDr. Maria Kajsikova, PhD.

Institute of Molecular Biology SAS

Bukovska Gabriela!

L Institute of Molecular Biology SAS

Streptococcus agalactiae (group B Streptococcus, GBS) is an opportunistic pathogen
responsible for life threatening infections in neonates and in immunocompromised adults. The
increasing antibiotic resistance is major problem in the treatment of GBS infections, and
therefore phage-encoded endolysins have a great potential in eliminating this pathogen.
Endolysins digest the peptidoglycan resulting in the release of progeny virions from the host
bacteria. Purified endolysins can be used exogenously as antimicrobials. The aim of this work
was to characterize in vitro the new endolysin EN572-5, as the potential biocontrol agent
against S.agalactiae resistant to antibiotics. In silico analysis of EN572-5 showed that it consists
of two catalytic domains (amidase_5, glucosaminidase) and cell wall binding domain (Cpl_7).
The lytic activity of the endolysin was determined by measuring the decreases in the optical
density of the cell suspension and by cell viability determination after the addition of endolysin.
The lytic activity was determined to be optimal at pH 7. The thermostability test showed that
EN572-5 retained its activity after a 30 min incubation at 4°C up to 37°C. The protein remained
its activivity even after 18 weeks of storage at 4°C. The spectrum of lytic activity was tested
against 26 streptococal human isolates with different serotype and sequence type and all isolates
were susceptible to endolysin. In conclusion, our results indicated that endolysin EN572-5 can
be considered as a candidate for a new antimicrobial agent to control S. agalactiae infections.
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Photodynamic inactivation of Galleria mellonella larvae co-infected with Candida
albicans and Staphylococcus aureus

Mgr. Samuel Kendra

Comenius University in Bratislava, Faculty of Natural Sciences, Department of Microbiology and
Virology, Ilkovicova 6, Bratislava 842 15, Slovakia

Stefanek Mattis, Dadi Nitin Chandra Teja!, Bujdakova Helenal

Comenius University in Bratislava, Faculty of Natural Sciences, Department of Microbiology and
Virology, Ilkovic¢ova 6, Bratislava 842 15, Slovakia

The complexity of mixed-species infections has been a serious medical problem.

This work studied the antimicrobial effect of photodynamic inactivation (PDI) in combination
with photosensitizer methylene blue (MB) and quorum sensing molecule farnesol (FAR), using
an in vivo model - Galleria mellonella larvae (GML) co-infected with Staphylococcus aureus
and Candida albicans.

In the first step, in vivo toxicity of MB, FAR and the effect of red light was evaluated.
Afterward, GML were inoculated with different doses of pathogens to monitor the survival of
single-species infection and the co-infection of both C. albicans SC5314 and S. aureus
CCM3953. The survival of GML was determined and compared between infected/co-infected
groups and the groups of individuals treated with either MB, MB irradiated with a red laser
(PDI), or with the combination of MB-FAR and PDI.

The cytotoxicity of either MB, FAR, or red light in vivo has not been demonstrated. The optimal
inocula for C. albicans and S. aureus were determined for 2.5x1075 and 1x1076 cells/larva,
respectively. In co-infection, 5x1074 and 6x1075 cells/larva were tested for C. albicans and
S. aureus, respectively. The highest therapeutic effect was achieved in the group of GML
infected with S. aureus alone after PDI in combination with 0.5 mM MB and 150 uM FAR with
a 50% difference in survival between treated and untreated GML.

Co-infected GML did not respond well to the therapy, so this technique needs to be optimized
to achieve improvement in the therapeutic effect.
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Karbapeném-rezistentné Klebsiella pneumoniae - KRKP kmene a charakteristika
ich sekvencnych typov

MUD:r. Jan Koren, PhD.

Mikrobiologicky ustav Lekarskej fakulty Univerzity Komenského a Univerzitnej nemocnice Bratislava,
Slovensko

Hubenékova ZuzanaV), Zaborska MagdalénaV, Liptakova AdrianaY), Andrezal Michal?, Drahovska
Hana?, Maliar Tibor®

YUMikrobiologicky ustav Lekarskej fakulty Univerzity Komenského a Univerzitnej nemocnice
Bratislava, Slovensko

JKatedra molekuldrnej bioldgie Prirodovedeckej fakulty Univerzity Komenského v Bratislave,
Slovensko

9Katedra biotechnoldgii Fakulty prirodnych vied Univerzity sv. Cyrila a Metoda v Trnave, Slovensko

Uvod
KRKP predstavuje nalichava hrozbu pre verejné zdravotnictvo a podla WHO je kl'i¢ovou
prioritou pri hl'adani novych rieseni.

Ciel

Nasim zaujmom bolo zistit’ viskyt KRKP patogénov vo vybranych zdravotnickych zariadeniach:
NSM, SGN a NR — UNB. Stanovovali sme sekvencné typy — ST, ich B-laktaméazovu aktivitu, ako
aj antimikrobialnu rezistenciu.

Metody
Kmene boli izolované od pacientov z UNB. Detekcia mechanizmov rezistencie bola vykonana
na zaklade kritérii EUCAST. Nasledne kmene podstupili cgMLST a testovanie citlivosti.

Vysledky

Zo stboru 42 KRKP kmetiov, 28 (66,7%) pochadzalo z NSM, 11 (26,2%) zo SGN a 3 (7,1%)
z NR. V NSM bolo 26 (61,9%) ST11, po 1 (2,4%) ST258 a ST340, z ktorych ST11 bol na
1. internej klinike 22-krat (52,4%). Pocet ST258 v SGN bol 6 (14,3%) a 3 (7,1%) ST584,
najCastejsie 4-krat (9,5%) sa potvrdil ST258 na Geriatrickej klinike. Kmene z NR boli 2 (4,8%)
ST584 a1 (2,8%) ST258. Zo suboru ST11, 24 (57,1%) kmenov produkovalo NDM-1 a SHV-
11, kym 21 (50%) tvorilo CTX-M-15. Nasledujuci ST258 u 7 (16,7%) a ST584 u 5 (11,9%)
boli zdrojom KPC-2. Sedem (16,7%) ST258 produkovalo SHV-12, 5 (11,9%) ST584 bolo
pozitivnych na SHV-168 a CTX-M-15. Antimikrobialna rezistencia bola nasledovna: kolistin
2,4%, eravacyklin 7,1%, cefiderokol 9,7%, tigecyklin 16,7% a meropeném 69%.

Zaver

V naSich zdravotnickych zariadeniach sa vyskytuju epidemiologicky pribuzné KRKP kmene
srovnakym ST11 (NDM-1) v NSM, alebo ST258 iST584 (KPC-2,) vSGN aNR. Tieto
patogény su nositel'mi génov kodujucich zhodné determinanty rezistencie, s ¢im stvisi aj ich
profil antimikrobialnej rezistencie.
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Rostlinné extrakty ovliviiujici virulenci u rezistentnich bakteii

Ing. Bara Kiizkovska

Ustav biochemie a mikrobiologie, Fakulta potravinaiské a biochemické technologie, Vysoka $kola
chemickotechnologicka v Praze, Technickd 3, 166 28 Praha 6

Kristyna Klementova !, Daniela Brdova?, Lan Hoang !, Nikoletta Szemerédi ?, Gabriella Spengler?, Jitka
Viktorova! a Jan Lipov "

! Ustav biochemie a mikrobiologie, Fakulta potravinafské a biochemické technologie, Vysoka $kola
chemickotechnologicka v Praze, Technicka 3, 166 28 Praha 6, lipovj@vscht.cz

2 Ustav medicinalni mikrobiologie, Zdravotni centrum Alberta Szent-Gyérgyi a Fakulta mediciny,
Univerzita Szeged, Semmelweis utca 6, 6725 Szeged, Hungary

Bakterialni rezistence je V soucasnosti vyznamnym problémem, ktery nejsme schopni fesit
novymi antibiotickymi slou¢eninami. Pomoci by mohla kombinovana terapie, ktera by
vyuzivala netoxické molekuly schopné inhibovat mechanismy rezistence nebo snizovat
bakterialni virulenci. V této praci testujeme ethanolové extrakty evropskych bylin se
zamé&fenim na snizeni virulence u nosokomialnich bakterii fazenych do skupiny ESKAPE, které
jsou schopny odolavat baktericidnimu pisobeni antibiotik. Nejprve byla testovana toxicita
extrakti pomoci mikrodiluéni metody. V netoxickych koncentracich byla nasledné sledovana
schopnost inhibice efluxnich pump ethidiumbromidovou metodou a snizeni tvorby
bakterialnich biofilmii. Pro monitorovani bakterialni komunikace (quorum sensing) byly
vyuzity kmeny Vibrio campbellii, které exprimovaly luciferasovy gen v odpovédi na quorum.
Z celkového poctu 52 rostlinnych extraktli bylo vybrano Sest, které byly schopny u rezistentnich
bakterii vyvolat opétovnou citlivost na vybrana antibiotika. Extrakty, které vyznamné snizovaly
virulenci nosokomialnich bakterii, byly pfipraveny z kvétt hefmanku (Matricaria chamomilla)
a kvétl Cerného bezu (Sambucus nigra). NaSe data ukazuji, ze tyto extrakty mohou mit
potencial pro vyuziti v adjuvantni terapii v kombinaci s antibiotiky.

Financni podporu této praci poskytla Grantova agentura CR (projekt ¢. GA21-00551S).
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Inovacia uéebnych textov a online siiborov z lekarskej mikrobiologie

doc. MUDr. Adriana Liptakova, PhD, MPH

Mikrobiologicky ustav LF UK Bratislava Slovensko

Roky 2020-2021, tzv. "pandemické roky", zmenili systém vzdelavania na lekarskych fakultach.
Studenti sa vzdelavali distanénou formou a bolo potrebné "velmi promptne reagovat’ a zmenit’
vzdelavanie z readlneho priestoru na obrazovku pocitata. Vdaka naSej webovej stranke
www.lekarskamikrobiologia.eu a kolegom, ktori pripravili u¢ebny material a zdiel’ali ho cez
MS TEAMS, sme dokazali studentom ponuknut’ virtudlne prednasky a cvicenia. Pocas troch
semestrov sme identifikovali, ¢o nam vo vyuke najviac chybalo a tieto témy d’alej rozvijame:

1. Atlas lekéarskej mikrobioldgie, ktory bude Studentom poskytovat’ obrazové informacie
o diagnostike pdvodcov infekénych ochoreni u pacientov, ¢o je vzh'adom na naro¢nost’ odboru
mikrobioldgia vel'mi uzito¢né pre urCenie spravnej diagndzy a nasledny manazment pacienta.
Priprava stboru obrdzkov pre prednasky z lekarskej a klinickej mikrobiologie. Napriek
pandémii COVID-19 predpokladame po jej odzneni obnovenie prezencnej teoretickej vyucby
Studentov lekarskych fakult. Priprava suboru obrazkov, ktory bude zahinat mikroskopické
preparaty vyhotovené priamo z odobratého klinického materialu ako aj z Cistych kultar r6znych
druhov mikroorganizmov, fotografie vykultivovanych mikroorganizmov na rdznych
kultivaénych médiach, obrazky jednotlivych biochemickych testov pouzivanych pri
identifikacii mikroorganizmov a ich citlivosti na antimikrobialne latky typickych aj menej
castych mikroorganizmov, ktory bude usporiadany do Strukturovaného atlasu a ktory bude
sluzit’ ako doplnujici Studijny material k textu ucebnice Lekarska mikrobiologia.

2. Audiokniha - realizacia projektu bude pozostavat’ z pripravy audioknihy, ¢o je zvukovy
zaznam, reprodukcia textu. V naSom pripade sa bude jednat’ o reprodukciu knihy Lekarska
mikrobioldgia. Stcasny trend u mladych l'udi smeruje ku vyuzivaniu podcastovych aplikacii,
audiokniha im umozni vzdelavanie bez ohl'adu na miesto a cas.

3. Aplikacia technoldgii na simulaéni vyuku na praktickych cviceniach. Vyuka lekarskej
mikrobioldgie je z pohl'adu Studentov zat'azena zdanlivou odlukou tedrie od praxe, nakol'ko aj
praktické cvic¢enia z mikrobioldgie demonstrujt in vitro diagnostiku s objasinovanim principov
diagnostickych testov na teoretickej baze Technoldogie na simulaénti vyuku maji podobu
realneho pacienta a je mozné naprogramovat’ ich tak, aby prejavovali klinické prejavy, typické
pre dané ochorenie, resp. stav a zdroven umoznuju vykonat fyzické vySetrenie tak ako sa
jednalo o zZivého ¢loveka. Umoznuju aj odbery biologického materialu, vratane invazivnych
technik, preto st idealne na vyuku klinickej mikrobiologie buducich lekarov.
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In silico analysis of AmpC beta-lactamase blaec

Mgr. Patrik Mlynarcik, Ph.D.

Department of Microbiology, Faculty of Medicine and Dentistry, Palacky University Olomouc

Schmidt Jifi%, Kolai Milan'?®

2Department of Biotechnology, Faculty of Science, Palacky University Olomouc
!Department of Microbiology, Faculty of Medicine and Dentistry, Palacky University Olomouc and
SUniversity Hospital Olomouc

Introduction

Recent years have witnessed an increased prevalence of intrinsic and acquired beta-lactamase-
producing bacteria. To date, 54 different AmpC beta-lactamases have been described in
bacteria.

Objective

The present study was concerned with (1) searching for beta-lactamases in various bacterial
genera, (2) in silico analysis of AmpC beta-lactamase type EC, and (3) designing primers to
detect these genes.

Methodology

The presence of beta-lactamase genes among bacteria was detected using the Beta-Lactamase
DataBase (BLDB), Geneious software and BLAST. A total of 2281 genes encoding AmpC
enzymes EC described in the BLDB database were analysed using the bioinformatics
software Geneious Prime.

Results

Search in the databases showed that a wide range of class C beta-lactamases had been
described in bacteria. Of the 54 AmpC beta-lactamases described so far, this group of
enzymes has been identified in 35 different bacterial genera. Further analysis of beta-
lactamases in the genus Escherichia confirmed the presence of a total of 35 different types of
beta-lactamases. Three primers were designed to detect 2218 variants of the blagc gene. After
comparing the amino acid sequences, a phylogenetic tree was created.

Conclusion

This study indicates that the proposed primers should detect 100% of all described blaec genes
and monitor their spread if the chromosomally encoded blagc can translocate onto plasmids
shortly.

Funding
This research was funded by JG_2019 005 and IGA_LF 2022 018.

45 Obsah




NAZEV PRACE

AUTOR

titul, jméno pfijmeni, védecka
hodnost

PRACOVISTE AUTORA

Uplny nazev pracovisté

Spoluautofi
pfijmeni jméno, index pracovisté

Pracovisté spoluautord
index, nazev pracovisté

Identification of novel therapeutic anti-Borrelia peptides with the help of
combinatorial phage display

MYVDr. Evelina Mochnac¢ova, PhD.

Laboratory of Biomedical Mikrobiology and Immunology

Patricia Petrouskova!, Amod Kulkarni®?, Katarina Bhide?, Jana Hruskovicova! and Mangesh Bhide'2

! Laboratory of Biomedical Microbiology and Immunology, University of Veterinary Medicine and
Pharmacy in KoSice, Kosice, Slovakia
2 Institute of Neuroimmunology, Slovak Academy of Sciences, v.v.i., Bratislava, Slovakia

The current treatment of neuroborreliosis (caused by Borrelia garinii; BG) with conventional
antibiotics is demanding and long-lasting. Antimicrobial peptides (AMP) obtained from phage
display can be promising therapeutic agents alternative to conventional antibiotics. The small
size of AMP allows them to enter into immune-privileged tissues e.g. CNS. The aim of this
study was to identify novel cyclic AMP interacting with outer phospholipid membrane of BG.
BG was immobilized on ELISA plate well and incubated with combinatorial phage library
(Ph.D.-C7C). Bound phages were collected by elution with phospholipase D and amplified.
After 3 round of biopanning 30 clones were isolated, individually amplified, purified and DNA
was isolated. Fragments coding peptides were PCR amplified and sequenced. Sequences were
evaluated in silico in terms of AMP probability, net charge, and hydrophilicity by Antimicrobial
Peptide Scanner and PepCalc. Also, the dot blot evaluation of interaction of individual phage
clones with BG was performed. As a result, 14 clones were annotated as AMP, 13 clones
possessed positive net charge and 6 were predicted as good water-soluble. Nine clones showed
strong binding aktivity with BG in dot blot. Based on consensus of bioinformatic prediction
and dot blot, 9 candidates were recombinantly produced in E. coli Shuffle. Borrelia-cidal effect
of AMP was assessed after their cocultivation with BG. 4 peptides showed strong borreliacidal
activity.

This work was supported by APVV-18-0259 and VEGA1/0105/19, 1/0348/22.
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Standadization and optimalization of in-house ELISA method for detection of
IgG antibodies against enteroviruses

RNDr. Michaela Pospisilova

Enterovirus Laboratory, Institute of Microbiology, Faculty of Medicine, Slovak Medical University,
Limbova 12, Bratislava

Borsanyiova Maria!, Simkova Vanesa!, Benkoova Brigita, Mihale Jakub?, Kissova Renata?,
Pastuchova Katarina®, Shubhada Bopegamage*

‘Enterovirus Laboratory, Institute of Microbiology, Faculty of Medicine, Slovak Medical University
2Laboratory of virology and diagnostics of viral hepatitis, Institute of Microbiology, Faculty of
Medicine, Slovak Medical University

3Department of Medical Microbiology, Regional Authority of Public Health Banska Bystrica
“National Reference Center for Polio, Department of Medical Microbiology, Public Health Office of
the Slovak Republic

Large number of enterovirus (EV) serotypes circulate in the human population causing various
diseases. Virus neutralization test (VNT) is the commonly used method for detection of EV
antibodies in patients. Only a few commercial antibody detection kits are available. Aim of
the study was to standardize and optimize the ELISA method using peptide KTL-510.

Coating
96-well round-bottom plates coated with peptide KTL-510 (5pg/ml) were incubated at 8°C
overnight. Plates were blocked for 30 min at room temperature using PBS with 0,1% BSA.

Testing

Diluted patients’sera were added to coated plates, incubated for 36°C for 1h. Horseradish
peroxidase-labeled polyclonal rabbit anti-human 1gG antibody (dilution 1:6000) was added
for 1h at 36°C. Between each step, the plates were washed three times with PBS containing
Tween 20. UP-buffer (urea-peroxide, sodium citrate, sodium acetate trihydrate) with TMB
was used as the substrate. Reaction was stopped after 30 min with sulfuric acid and results
were read at A450 wavelength in the ELISA reader.

Cut off value

69 negative patient sera (tested previously by VNT or commercial kits) were used with
dilutions (1:100 to 1:10000). Absorbance and standard deviation values of sera diluted at
1:1000 were used for calculation of the cut-off value, which was 1,099. We included more
sera and evaluated positivity or negativity of the tested sera based on this cut-off value.

In conclusion this method can be used in the laboratory, for screening of EV antibodies in
large populations, and as a supporting test instead of the time and money consuming VNT.
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Characterization of a novel lectin from pathogenic fungus Microsporum canis

Mgr. Martina Rievajova

Ustav biochemie, Pfirodovédecka fakulta, Masarykova univerzita, Brno, Ceské republika

Lenka Malinovska'?, Hana Bereziidkova®, Michaela Wimmerova®:23

Né4rodni centrum pro vyzkum biomolekul, Piirodovédecka fakulta, Masarykova univerzita, Brno,
Ceska republika

2Stredoevropsky technologicky institut, Masarykova univerzita, Brno, Cesky republika

3Ustav biochemie, Pfirodovédecka fakulta, Masarykova univerzita, Brno, Ceska republika

Microsporum canis is a pathogenic fungus that infects the upper layers of skin and creates
inflamed lesions often associated with itchiness, scaling, and hair loss. Its primary hosts are
cats and dogs, but it can also infect humans through contact with an infected animal. The
infection is often recurring, and the rate of treatment failure is relatively high due to the
growing resistance of the pathogen. Adhesion of fungal pathogens in the early stages of
infection can be mediated by lectins through the interaction of these saccharide binding
proteins with surface glycans of the host cells.

This work is focused on characterization of lectin from M. canis — Microsporum canis lectin
(MCL) as it might be involved in the adhesion of the pathogen, which makes it a potential
target for antiadhesion therapy.

The characterization of MCL is greatly hindered by problems with solubility and instability
of the protein. However, we managed to obtain basic information about the secondary
structure of the protein by circular dichroism and information about thermal stability by nano
differential scanning fluorimetry. Also, several potential saccharide inhibitors have been
tested by hemagglutination inhibition assay. From the results we can conclude that this
thermally stable lectin is specific for L-fucose and its derivates are potential inhibitory agents.

The future resesearch will be focused on optimization of production of the recombinant
protein, its characteriziation and search for multivalent inhibitors of this lectin with potential
role in prevention and therapy.
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Effect of Limosilactobacillus reuteri L26 Biocenol™ and its exopolysaccharide
on the antiviral immune molecules.

RNDr. Petra Schusterova, PhD.

Department of microbiology and immunology, University of veterinary medicine and pharmacy in
Kosice

Csank Tomas!, Mudrofiova Dagmar’, Hajdu¢kova Vanda®, Nemcova Radomira’, Viléek Stefan?,
Pefnazziova Katarina®, Cingelova Marui¢akova Ivana®, Pivka Sotial, Pistl Juraj!

1Department of microbiology and immunology, University of veterinary medicine and pharmacy in
Kosice

2Department of epizootiology, parasitology and protection of one health, University of veterinary
medicine and pharmacy in KoSice

Introduction

The exopolysaccharide (EPS) of Limosilactobacillus reuteri L26 Biocenol™ is a high
molecular weight D-glucan polysaccharide with (1->3) and (1->6) glycosidic linkages. We
showed immunoregulatory and antimicrobial effects of this purified EPS in an earlier in vitro
study on enterocyte-like cells with respect to a bacterial infection.

Aim of the study
The aim of this study was to evaluate the influence of the L. reuteri L26 and its EPS on
rotavirus-induced immune molecules in IPEC-J2 cells.

Methods

For our in vitro experiment, we used porcine epithelial jejunal IPEC-J2 cells and porcine
rotavirus A strain OSU6 for a homologous infection. IPEC-J2 cells were stimulated by
L.reuteri L26 or its EPS in the final concentration 1.6 x 10° CFU/ml or 1 mg/ml, respectively.
After five hours of stimulation, cells were also infected with activated RVA OSU6 at MOI 2.
Production of selected immune molecules (NF-xB, IFN-A3, IL-6, IL-10, TGF-B) was
evaluated at the mRNA level.

Results

The most important result of our experiment is that treatments with alive L.reuteri L26 or its
EPS significantly decreased RVA-induced gene expression of IFN-A3 (P<0.05) and the ,,SOS*
cytokine interleukin 6 (P<0.01). In addition, EPS treatment results in increased 1L-10 mRNA
level in infected cells. We also found that continuous stimulation of IPEC-J2 cells with
L.reuteri L26 or its EPS has no effect on virus replication.

Conclusion
In summary, we assume the immunoregulatory potential of both alive L.reuteri L26 and its
purified EPS during rotavirus infection.

Acknowledgments
This work was supported by followed projects: APVV-15-0415, OPENMED
ITMS2014+:313011V455; VEGA 1/0354/21.
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Cobas® Liat® System v diagnostike SARS-CoV-2 a chripky

Marek Straka®

1) Mikrobiologicky ustav, Lekarska fakulta, Univerzita Komenského a Univerzitnad nemocnica,
Bratislava, SK

M. Dubinova (1), M. Koren (2), S. Kinova (2), L. Slobodnikova (1), A. Liptakova (1)

1) Mikrobiologicky ustav, Lekarska fakulta, Univerzita Komenského a Univerzitna nemocnica,
Bratislava, SK
2) I. Interna klinika, Lekarska fakulta, Univerzita Komenského a Univerzitnd nemocnica, Bratislava, SK

K najvyznamnej$im virusom vyvoldvajucim akutne respiracné ochorenia patria, uz tradi¢ne,
virus chripky a SARS-CoV-2. Z epidemiologického a terapeutického hladiska je preto
potrebna ich rychla aspolahliva diagnostika. Cobas® Liat® System je schopny
diagnostikovat’' COVID-19 a chripku spolahlivo a za kratky ¢as. Tato praca bola zamerana na
diagnostiku SARS-CoV-2 a chripky u pacientov na centralnom nemocni¢nom prijme.

Diagnostika prebichala od decembra 2021 do februara 2022, ¢ize v obdobi vysokého vyskytu
akutnych respira¢nych ochoreni. Od pacientov z centralneho prijmu I. Internej kliniky LF UK
a UNB bolo odobratych 1046 vzoriek nazofaryngeadlneho vyteru. Detekcia SARS-Cov-2
a chripky prebiehala z 1 vzorky prostrednictvom cobas® SARS-Cov-2 & Influenza A/B
Assay v pristroji cobas® Liat® System, reverznou transkripciou virusovej RNA a jej
naslednou amplifikaciou.

SARS-CoV-2 bol detegovany v 135 (12,9 %) vzorkach, pri¢om najvyssi zachyt bol v mesiaci

februar 2022, a to 86 (20,9 %) pozitivnych vzoriek. Chripka typu A bola diagnostikovana
v 2 (0,19 %) vzorkach. Chripka typu B zistena nebola. Zastipenie pozitivne testovanych
muzov na SARS-Cov-2 bolo 68 (50,4 %) a zien 67 (49,6 %). Vekovy priemer pozitivne
testovanych osob bol 61 rokov.

Diagnostika SARS-CoV-2 a chripky pomocou cobas® Liat® System je rychla a jednoducha
metdda, ktora na centralnych prijmoch tstavnych zdravotnickych zariadeni vyrazne
zefektivnila tridz pacientov a minimalizovala riziko nozokomialneho prenosu respira¢nych
infekcii v nemocnici.

Tato praca bola podporena grantom Kega 002UK-4/2022.
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Testovanie magnetickych ¢astic na baze oxidov Zeleza potiahnutych roznymi
ligandami na izolaciu virusovej RNA

MVDr. Zlatana Sulinova PhD.

Katedra epizootoldgie, parazitologie a ochrany spolo¢ného zdravia
Univerzita veterinarskeho lekarstva a farmacie v Kosiciach, Komenského 73, 041 81 Kosice, SR
email: zlatana.sulinova@uvlf.sk
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Univerzita Pavla Jozefa Safarika v Kogiciach, Park Angelinum 9, 040 01 Kosice, SR

3 Katedra anorganickej chémie, Prirodovedecka fakulta,

Univerzita Pavla Jozefa Safarika v Kosiciach, Moyzesova 11, 040 01 KoSice, SR

Uvod
Magneticka separacia nukleovych kyselin sa ¢asto pouziva na izolaciu RNA/DNA z klinického
materialu.

Ciel’
Overit kvalitu magnetickych nanocastic potiahnutych r6znymi ligandami na izoldciu virusove;j
RNA metodou RT-gPCR.

Metodika
Na testovanie bolo vyuzitych 11 magnetickych partikiil na baze oxidov Zeleza potiahnutych
roznymi ligandami xylanu. RNA virusu hepatitidy E (HEV) bola izolovana z klinickej vzorky
komerénym kitom, v ktorom boli postupne nahradené magnetické partikuly novo pripravenymi
partikulami. Vyizolovana RNA bola pouzita v RT-gPCR teste na detekciu HEV s meranim
hodnot Ct.

Vysledky

Kym ¢istota vyizolovanej RNA bola vysoka (A260/280>2), jej koncentracia zna¢ne varirovala.
Koncentracia RNA korelovala s hodnotami Ct, ktoré sa pohybovali v rozmedzi Ct=19,68-
22,88, ¢o indikovalo az 8-nasobne znizenie vytazku amplifikovanej RNA oproti komerénému
kitu (Ct= 19,85). Ziaden typ zo sledovanych magnetickych partikiil nebol signifikantne lepsi
ako partikuly z komeréného kitu. Porovnatel'né hodnoty Ct s partikulami z komeréného kitu
dosiahli iba magnetické partikuly bez ligandu alebo partikuly potiahnité s 3-(merkapto-
propyDtrimetoxysilanom.

Zaver

V praci boli navrhnuté nové nanokompozity pre zvysenie naviazania RNA/DNA, ktoré doteraz
neboli Studované. Z testovanych magnetickych partikal boli pri izolacii RNA porovnatelné
s partikulami v komerénom kite len dva typy nanocastic.

Prdaca bola podporena operacnym programom NANOVIR - kéd ITMS2014+ projektu:
313011AUWTY a projektom VEGA 1/0429/20.
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Association of the Gut Microbiota with Sex-Based Changes in Patients
Undergoing Bone Marrow Transplantation

Mgr. Sara Sardzikova®
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and Faculty of Medicine, Comenius University in Bratislava, Slovakia

3 Department of Biological and Medical Science, Faculty of Physical Education and Sport, Comenius
University in Bratislava, Bratislava, Slovakia

4 Institute of Molecular Biology, Slovak Academy of Sciences, Bratislava, Slovakia

5 The Concern Foundation Laboratories at The Lautenberg Center for Immunology and Cancer
Research, Israel-Canada Medical Research Institute, Faculty of Medicine, The Hebrew University,
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& Comenius University Science Park, Comenius University in Bratislava, Bratislava, Slovakia

Leukaemia is the most common childhood cancer including mainly acute lymphoblastic
leukaemia (ALL) and acute myeloid leukaemia (AML). Sex-based changes in the gut
microbiota (GM) can play an important role in both. This study aimed to determine the
association of the GM composition by sex and related intestinal microbiota in patients
undergoing bone marrow transplantation (BMT). The samples of patients, collected at the
Transplantation Unit at University hospital in Bratislava (T; n=12; 4females: ALL; 8males:
4 ALL, 4 AML, 1-19 years old) were compared with healthy controls (CTRL; n=14;
8females; 6males). Faecal samples were collected before BMT and 16S rRNA gene shotgun
paired-end sequencing on Illumina platform was performed. For bacterial taxa identification
SILVA database was used. We have detected that all patients had lower abundance of SCFA-
producing bacteria (class Clostridia) compared to healthy controls. The most significant
dysbiosis was reported in males with AML, then in females with ALL, and finally in males
with ALL. Furthermore, there was a greater abundance of opportunistic pathogenic bacteria,
such as Enterococcus sp. (5 species in males with AML; 6 species in females with ALL) or
Streptococcus sp., associated with complications in females with ALL and male patients with
AML. In conclusion, we can consider gut microbiota composition of male ALL patients more
favourable for commensal microbiota and condition regime before transplantation having
higher impact on gut microbiota dysbiosis in females with ALL and males with AML.
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Candida parapsilosis isolated from central venous catheter and hemoculture
from the same patient: A multicomponent analysis

Mgr. Matu$ Stefanek

Comenius University in Bratislava, Faculty of Natural Sciences, Dept. of Microbiology and Virology,
Bratislava, Slovakia

Maria Luisa Jorddo?, Martina Garajova®, Helena Bujdakova!

1Comenius University in Bratislava, Faculty of Natural Sciences, Dept. of Microbiology and
Virology, Bratislava, Slovakia

2National Institute of Health Doutor Ricardo Jorge, Lisbon, Portugal

3Slovak Academy of Science, Institute of Animal Biochemistry and Genetics, Bratislava, Slovakia

In the recent decade, Candida parapsilosis is still an ever-more occurring pathogenic yeast
and is one of the most prevalent non-albicans Candida species. The most frequent resistance
mechanism confers upregulation of the efflux and the ERG11genes or mutations in genes of
the ergosterol pathway.

The objective was to determine the differences between two clinical isolates of the same
patient isolated from hemoculture (C. parapsilosis HC) and central venous catheter (C.
parapsilosis CVC). Isolates were resistant to fluconazole (FLC) determined by E-test and by
the microdilution method. For biofilm activity, crystal violet and XTT reduction assay were
performed. Changes in gene expression (ERG6, ERG9, ERG11, CDR1, MDR1, LIP2) were
assessed using the 224¢4 method. The lipid composition was determined by thin-layer
chromatography, high-performance liquid chromatography, and gas chromatography.

Both HC and CVC manifested low biofilm and metabolic activity. Changes in gene expression
were observed in the ERG11 (0.44 and 0.72-fold), the ERG6 (1.2 and 0.7-fold), and the MDR1
(0.28 and 0.78-fold) genes in HC and CVC isolates, respectively. No major changes were
observed in lipid composition, but small differences were shown in the ratio of two major
sterols: ergosterol vs. lanosterol. However, isolates differentiated in kinetic of growth
suggesting different metabolism.

It is proposed that no important differences between isolates were manifested in studied
parameters, except the kinetic of growth. This could reflect a side of isolation, suggesting
much faster dissemination of HC isolate.
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Detekcia antimikrobialnej citlivosti klinickych izolatov Clostridium difficile
u hospitalizovanych pacientov

Mgr. Annaméria Toporova !
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2.Centrum klinického a predklinického vyskumu MEDIPARK, Lekarska fakulta, Univerzita Pavla
Jozefa Safarika v Kogiciach, Trieda SNP 1, 040 11, Kosice, Slovensko

3.Klinika infektologie a cestovnej mediciny, Univerzitna nemocnica Louisa Pasteura v Kosiciach,
Rastislavova 43, 040 01, KosSice, Slovensko

Uvod

Clostridioides difficile (CD) je najrozsirenej$im pévodcom hnaéky spojenej so zdravotnou
starostlivostou. Uzivanie antibiotik sa povazuje za jeden z rizikovych faktorov pre vznik
infekcie Clostridioides difficile (CDI).

Ciele prace
Ciel'om tejto $tadie bolo potvrdit’ pritomnost’ baktérie CD a testovat’ antimikrobialnu citlivost
u hospitalizovanych pacientov v UNLP v Kosiciach, FN v Nitre a v Univerzitnej nemocnici
v Bratislave.

Metodika

CDI bola diagnostikovana na zaklade vySetrenia stolice rychlotestom CD pre enzym GDH
a toxin A/B. Antimikrobialna citlivost’ bola stanovena diskovou difiznou metodou pomocou
automatického analyzatora inhibicnych zon BACMED 6iG2. Pri vSetkych izolatoch bola
stanovend antimikrobialna citlivost’ na 6 antimikrobidlnych latok (metronidazol, vankomycin,
teicoplanin, tigecyklin, doxycyklin, rifampicin).

Vysledky

Do stadie bolo zaradenych 103 stolic (37 z UNLP KE, 44 z FN NR a22 z UN BA) s pozitivnym
vysledkom rychlotestu, pozitivnou kultivaciou a identifikaciou CD pomocou MALDI TOF.
Rezistencia na rifampicin bola potvrdena u 65 izolatov (24 UNLP KE, 26 FN NR a 15 UN BA).
Dvaizolaty (1 UNLP KE, 1 FN NR) boli rezistentné na metronidazol. Rezitencia na vankomycin
bola potvrdena u 11 izolatov (2 UNLP KE, 7 FN NR, 2 UN BA). Jeden izolat (UNLP KE) bol
rezistentny na doxycyklin a 3 izolaty ( 1 UNLP KE, 2 FN NR) na teicoplanin.

Zaver

Miera rezistencie CD voci antimikrobialnym latkam rychlo rastie na celom svete. V naSej
stadii dominovali rifampicin a vankomycin ako antimikrobialne latky s najvysSou
rezistenciou. Pochopenie mechanizmov rezistencie CD je jednou z kIi¢ovych otazok
v stratégii prevencie CDI.
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Photodynamic inactivation and its effect on the eradication of mixed biofilms

Mgr. Jarmila Vargova

!Comenius University in Bratislava, Faculty of Natural Sciences, Department of Microbiology and
Virology, Ilkovicova 6, 842 15 Bratislava

prof. RNDr. Helena Bujdéakova, CSc.

1Comenius University in Bratislava, Faculty of Natural Sciences, Department of Microbiology and
Virology, Ilkovic¢ova 6, 842 15 Bratislava

Candida albicans and Staphylococcus aureus are a part of the human microbiome. However,
they can also cause serious diseases associated with biofilm formation. Moreover, they are
frequently resistant to conventional drugs. Therefore, searching for alternative methods
of biofilm eradication, such as photodynamic inactivation (PDI) is highly topical.

The subject of this study was to optimize conditions of PDI of the 48-h single-species and dual
biofilms formed by C. albicans and S. aureus to achieve maximal PDI in the presence
of methylene blue (MB). Different concentrations of MB (0.25 mM; 0.5 mM, and 1 mM) and
periods of pre-incubation with MB (2-h; 4-h, and 16-h) were tested. Biofilms were irradiated
with a red laser (190 mW / cm?, A 660 nm) for 1 min. The effectiveness of PDI was determined
by the number of CFU/mL. The ratio of MB and leuco-MB in tested conditions was estimated
by UV-Vis spectroscopy.

PDI minimally affected the single-species biofilm of C. albicans, but 0.25 mM MB was highly
effective against the S. aureus biofilm with reduction in biofilm cell's survival of 3.4-logo
(2-h); 2.5-logio (4-h); 2.1-logio (16-h). In dual biofilms, reduction after PDI was lower;
0.3-10g10; 2,5-10g10; and 2.8-log1.UV-Vis analysis showed an increased ratio of leuco-MB
form in correlation with a longer period of incubation. This activity was observed, especially
in the case of yeast.

The conversion of MB to leuco-MB could contribute the overall lower efficacy of PDI
of yeasts. The optimal conditions for PDI testing were estimatid to 4-h pre-incubation period
and 0.25 mM MB.
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Testovani na COVID-19 pro Cesky olympijsky tym pied ZOH 2022 v Pekingu

MUDr. Jaroslav Vétvicka

Centrum zdravotnického zabezpec€eni sportovni reprezentace, z.s.

MUDr. Zuzana Semerakova®, RNDr. Helena Jifincova, CSc.?, MUDr. Martina Mare$ova®

1 SPADIA LAB, a.s.; 2 Statni zdravotni ustav; 3 Hygienicka stanice hl. mésta Prahy

Organizacni vybor ZOH pozadoval pfedlozeni 2 negativnich PCR testd v obdobi pied
odletem na OH. Cesky olympijsky vybor na zékladé zkusenosti z testovani pred OH Tokio
2020 ve spolupraci se svym Expertnim tymem zpfisnil tento pozadavek o provedeni tfetiho
PCR testu v den odletu a uchovani vSech vzorkt ve Statnim zdravotnim tstavu pro piipadnou
pozdgjsi kontrolu. V ptfipadé€ ndlezu pozitivniho testu bylo nutné provést pét za sebou
jdoucich negativnich PCR testi. To piedpokladalo organiza¢né a logisticky pomeérné
naroc¢nou akci. Veskeré tuzemské vzorky byly zpracovavany v dedikovanych laboratotich
SPADIA LAB, a.s. v obdobi 14.1. 2022 — 15.2.2022 v Praze a Ostravé.

Ze 315 testovanych osob bylo nalezeno 42 osob s pozitivnim PCR testem, coz znamenalo
incidenci 13,33%. U téchto osob bylo provadéno testovani s ur¢enim hodnoty CT kazdy den
stejnou metodikou, cozZ umoznilo az na malé vyjimky ti¢ast vSech nominovanych. Tyto osoby
byly uvolnovany v hrani¢nich piipadech k odletim po dohodé s Hygienickou stanici HMP,
SZU a laboratoti SPADIA LAB.

Timto zptsobem bylo dosazeno relativné bezpe¢ného a nekomplikovaného pfesunu na ZOH
do Pekingu. Cesky olympijsky tym byl hodnocen mezi tymy S nejniz§im po¢tem hrani¢nich
a pozitivnich nalezi pii kontrolach pfi pfiletu na letisti v Pekingu.
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Mycoplasma hominis a Ureaplasma urealyticum v genitalnim ustroji Zen
podstupujicich asistovanou reprodukci

RNDr. Markéta Vydrzalova, Ph.D.

Katedra biologickych a biochemickych véd, Fakulta chemicko-technologickd, Univerzita Pardubice

Hampl Radek,
Brozkova Iveta, Motkova Petra

Centrum asistované reprodukce SANUS
Katedra biologickych a biochemickych véd, Univerzita Pardubice

Druhy Mycoplasma hominis a Ureaplasma urealyticum jsou davany do souvislosti se
zanétlivym onemocnénim genitalniho ustroji zen. Podileji se na infekénich onemocnénich
jako je bakterialni vagin6za a endometritida. U téhotnych Zen mohou byt pii¢inou
predcasného porodu. Oba mikroorganismy maji vyznamny vliv na reprodukéni schopnosti
infikovanych jedinct.

Cilem této studie bylo zjistit frekvenci vyskytu Mycoplasma hominis a Ureaplasma
urealyticum v genitalnim Gstroji Zen podstupujicich asistovanou reprodukci. Mikroorganismy
byly prokazovany kultiva¢ni metodou a metodou PCR. Soucasné s kultivacnim vySetfenim
byly vzorky wvyhodnoceny mikroskopicky po obarveni dle Giemsa-Romanowski.
Mikroorganismy poSevni sliznice vyskytujici se spole¢né s Mycoplasma hominis
a Ureaplasma urealyticum byly uré¢eny metodou MALDI-TOF MS.

Vysetieno bylo 49 Zen navstévujicich Centrum asistované reprodukce SANUS. Celkem bylo
Mycoplasma hominis prokazano u 1 Zzeny (2,0 %) a Ureaplasma urealyticum u 6 zen (12,2 %).
Ve vzorcich se tyto druhy vyskytovaly spole¢né s laktobacily, Gardnerella vaginalis, Candida
albicans a Staphylococcus spp. Mikroskopicky byly vzorky s pozitivnim nalezem
mykoplasmat a ureaplasmat zatazeny do MOP 1.

Slozeni poSevni mikroflory je dilezitym faktorem, ktery miize vyznamné ovlivnit schopnost
zeny otéhotnét.
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Imunomodulaéné terapia autovakcinami u deti s chronickymi a recidivujucimi
infekciami respiracného systému

RNDr. Magdaléna Zaborska, PhD

Mikrobiologicky ustav Lekarskej fakulty Univerzity Komenského a Univerzitnej nemocnice v
Bratislave, Sasinkova 4, 811 08 Bratislava, e-mail: magda.zaborska@fmed.uniba.sk

Jan Koren , Adriana Liptakova

Mikrobiologicky tstav Lekarskej fakulty Univerzity Komenského a Univerzitnej nemocnice v
Bratislave, Sasinkova 4, 811 08 Bratislava, e-mail: magda.zaborska@fmed.uniba.sk

Uvod: K najéastejsim ochoreniam u deti patria infekcie dychacich ciest. Vi&inou ide o akiitne
ochorenie nosohltanu, ktoré sa vSak méze skomplikovat’ rozsirenim infekcie do stredného ucha,
prinosovych dutin, hrtanu a priedusiek, pripadne do pl'ic. V prvych mesiacoch Zivota je diet’a chranené
proti mikroorganizmom transplacentdrne prenesenymi IgG2 protildtkami od matky. Néasledne si
postupne si vytvara vlastnti imunitu. Prvou liniou imunitného systému hornych dychacich organov je
tzv. Waldayerov prstenec tvoreny lymfoepitelovym tkanivom hltana. V nosohltane st to lymfoidné
bunky adenoidov, ktoré maju za tlohu zachytdvat’ mikroorganizmy, vytvaraji IgA a IgM protilatky
a pamitové bunky.(4,5) Ich nedostatok moéze potom viest ktzv. ,recidivujucim respiraénym
infekciam* prejavujucimi sa ako zapal dychacich ciest a im pridruzenych oblasti ako napriklad farynx,
dutina stredného ucha a pod. Tento stav moze tieZ zhorSovat’ Castokrat empirické podavanie antibiotik
¢o moze viest’ k recidivam ochorenia, pripadne k alergickym zapalom dychacich ciest (6).

Podiel'a sa na tom napriklad nerovnovaha cytokinovej produkcie Thl a Th2 lymfocytov. T4 potom
mdze viest' k zniZeniu tvorby interferonov a tym napriklad aj k zniZeniu protivirusovej ochrany
organizmu. V&c¢Sina zapalov potom moéze byt zhorSend bakteridlnou superinfekciou, kde ako
najCastejsie patogény st udavané - S. pneumoniae , H. influenzae a M. catarrhalis (5).

V poslednych 20 — 30 rokoch sa vSak zacina v Coraz vacSom meradle vyuZivat' na terapiu chronickych
alebo recidivujucich infekcii aj podporna, tzv. imunomodula¢na lie¢ba, ktord vytvara predpoklad na
stabilizaciu a zlepSenie stavu pacienta (2,8,3 ).

Material a metédy: V naSom laboratériu pre vyrobu autovakcin na Mikrobiologickom tustave LF
UK v Bratislave sme v rokoch 2017 — 2021 vyhotovili v prepocte 30 bakterialnych autovakcin pre
deti s chronickymi respiraénymi infekciami vo veku od 3 do 15 rokov .

Vysledky: Zizolovanych bolo 38 bakterialnych kmetiov : S. aureus 20 ( 52,7%), M. catarrhalis 9
(23,6%) S.pneumoniae 6 (15,8%) , H.influenzae 3 (7,9%). U4 pacientov bola autovakcina
vyhotovena z 2 bakterialnych druhov. ZlepSeny stav sme zaznamenali u 11 deti, ¢iastocne zlepSeny
u 15 deti a nezlepSeny u 4 deti.

Zaver: Bakteridlne imunomodulatory sice nenahradzaju antibiotikd, ale sa uplatituju aktivaciou
prirodzenych obrannych mechanizmov organizmu. Ich Géinok je vSak pomal$i. Maximalny efekt
mobzeme ocakavat’ asi 2—3 mesiace od ich nasadenia. (1,2 ) nasej praci by sme cheeli poukazat' na
vyznam vyuzitia autovakcin ako imunomodulacne]j terapie pri chronickych a recidivujicich
infekciach respira¢ného systému u deti.

Literatira
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Metagenomicka analyza mikrobiomu bryndze a charakterizacia baktérii
mlie¢neho kvasenia izolovanych z bryndze

Mgr. Michal Andrezal

Univerzita Komenského v Bratislave, Prirodovedecka fakulta, Katedra molekularnej biologie, Mlynska
dolina, Ilkovi¢ova 6, 842 15 Bratislava, Slovenska republika

2Reskova Zuzana, 2Tomas Kuchta, Drahovska Hana

Univerzita Komenského v Bratislave, Prirodovedecka fakulta, Katedra molekularnej bioldgie, Mlynska
dolina, Ilkovi¢ova 6, 842 15 Bratislava, Slovenska republika

2Vyskumny Ustav potravinarsky, Narodné polnohospodarske a potravinarske centrum, Priemyselna 4,
821 08 Bratislava, Slovenska republika

Uvod

Bryndza je tradi¢ny Slovensky mékky syr vyrdbany prevazne z ov€ieho mlieka. V sucasnosti
nie su dostupné Specifické Startovacie kultiry pre vyrobu bryndze a Castokrat sa pouzivaju
komercné Startovacie kultlry, o ma negativny vplyv na finlne organoleptické vlastnosti.

Ciel’

Ciel'om predkladanej prace bola charakterizacia mikrobiému vzoriek bryndze a charakterizacia
kmenov, potencionalne vyuziteI'nych ako Startovacie kultiry Specificky urcenych pre vyrobu
bryndze.

Metodika

Bakterialne kmene sme analyzovali pomocou celogenomového sekvenovania a pri
metagenomickych $tudiach sme vyuzili amplikénové sekvenovanie V3 a V4 variabilnych
oblasti 16S rRNA génu.

Vysledky

Analyzovali sme mikrobiom zo vzoriek srvatky. Vo vzorke S8 bola najviac zastipena Celad’
Enterobacteriaceae (42%), zastipena rodom Escherichia, druhou bola ¢el'ad’ Streptococcaceae
(41%) arody Streptococcus a Lactococcus. V tejto vzorke sme taktiez detekovali Celade
Bacillaceae a Moraxelaceae. Vo vzorke S9 boli najviac zastupené baktérie Cel'ade
Streptococcaceae (53%) arod Lactococcus a cel'ad’ Lactobacillaceae. Celogenémovo sme
analyzovali 24 kmefiov uréenych pre Startovacie kultary, patriacich do rodov Lactobacillus,
Leuconostoc a Lactococcus. Analyza neodhalila pritomnost’ toxickych génov, ktoré by mohli
mat negativny vplyv na findlne organoleptické vlastnosti produktu.

Zaver

Na zaklade sekvenovania 16S génu sme charakterizovali bakterialne zastapenie v dvoch
vzorkach bryndze. Taktiez sa nam podarilo charakterizovat’ kandidatne kmene pre vyuzitie
Vv Specifickych Startovacich kulturach pre vyrobu bryndze.
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Detection of Capocytophaga spp. in dogs — direct PCR versus standard culture
procedure

Mgr. Miroslava Baranc¢ekova, Ph.D.

Institute of Infectious Diseases and Microbiology, Faculty of Veterinary Medicine, VETUNI Brno

Cizek, Alois, prof. MVDr. CSc.; Pompova, Alena, MVDr.

Institute of Infectious Diseases and Microbiology / Small Animals Clinic, Faculty of Veterinary
Medicine, VETUNI Brno

Capnocytophaga are Gram-negative commensal bacteria found in oral flora of mammals,
including dogs. They are considered an opportunistic pathogen, and some species pose a risk to
human health from bites.

The study aims to compare the effectiveness of two diagnostic methods, PCR and standard
bacteriological cultivation combined with MALDI TOF MS, in identification of
Capnocytophaga species in dogs.

Samples were taken in the form of a pair of swabs taken from the gums and teeth of dogs. These
were stored in Amies transport medium. DNA was isolated using NucleoSpin®Tissue Kit
(Roche). Isolated DNA was used as a PCR template, in order to identify the presence of the
Capnocytophaga species found in dogs. The second smear was used for cultivation of the
bacteria on Heart infusion agar (Difco) supplemented by gentamicin. The agar plates were than
incubated in atmosphere enriched with CO; (5-10 %) for 2-5 days at 37°C. Bacterial colonies
were than identified using MALDI TOF MS.

Samples from different breeds of dogs were collected and tested. Opportunely pathogenic
species C. canimorsus was found in 53 % samples by direct PCR and in 26,5 % samples by
culture procedure. C. cynodegmi was found in 61,5 % samples by direct PCR and in 75,9 %
samples by culture procedure.

Direct PCR appears to be more effective in identifying oral colonization of dogs by
C. canimorsus, while both methods appear to be equally effective in identifying C. cynodegmi
colonization. However, the culture procedure is necessary for the definitive typing of virulent
types of C. canimorsus.
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Gentamicinova rezistence Staphylococcus aureus a jeji modulace

Ing. Daniela Brdova
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chemicko-technologicka v Praze, Technicka 3, 166 28 Praha
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2 Ustav biochemie a mikrobiologie, Fakulta potravinaiské a biochemické technologie, Vysoké §kola
chemicko-technologicka v Praze, Technicka 3, 166 28 Praha

Bakterialni antibiotickd rezistence je jednou z hrozeb pro vefejné zdravi 21. stoleti.
V soucasnosti pouzivana antibiotika jiz nejsou ¢inna pti 1é¢be béznych infekénich onemocnéni
zplisobenych multi-rezistentnimi patogeny. Navzdory intenzivnimu vyzkumu nebyla po
desetileti vyvinuta nova tfida antibiotik. Kombinovand terapie (kombinace stavajiciho
antibiotika s neantibiotickym adjuvantem) je dnes velmi slibnou strategii v boji proti
antibiotické rezistenci.

Tato prace je zaméfena na mechanismus gentamicinové rezistence u methicilin-rezistentniho
Staphylococcus aureus (MRSA), ktery je podle Svétové zdravotnické organizace uveden jako
,Vysoce prioritni‘ pro objevovani, vyzkum a vyvoj novych antibiotik. Primery specifické pro
gen udé€lujici rezistenci na gentamicin (gen aacA-aphD kddujici bifunkéni protein AAC/APH)
byly navrzeny pomoci Primer-BLAST. Pfitomnost tohoto genu v klinickém izolatu
multi-rezistentniho S. aureus (kmen NEM 449) byla ovéfena polymerazovou fetézovou reakci.
Nasledné byla testovana antimikrobialni aktivita 17 steroidnich derivatl, které samy o sob¢
nemaji antibakterialni ani toxické ucinky.

Cilem této studie bylo najit takové derivaty, které mohou zvratit rezistentni fenotyp S. aureus
v piitomnosti gentamicinu. Steroidni derivaty 4, 32 a 69 byly schopny plné revertovat rezistenci
na gentamicin v koncentraci 48 uM. Tyto vysledky ukazuji, Ze steroidni derivaty 4, 32 a 69
jsou modulatory stafylokokové gentamicinové rezistence, a mély by byt dale testovany pro
moznost jejich vyuziti v kombinované terapii.

Tato studie byla provedena za financni podpory Grantové agentury Ceské republiky, cislo
projektu: 21-00551S.
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One-step growth curve analysis of Tribe¢ virus in mouse fibroblasts
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Department of Microbiology and imunology; University of Veterinary Medicine and Pharmacy in
Kosice, Komenského 73, 041 81 Kosice

Katarina Pefiazziova, Petra Schusterova, Ivana Cingel'ova Maruséakova, Sona Pivka, Juraj Pistl

Department of Microbiology and imunology; University of Veterinary Medicine and Pharmacy in
Kosice, Komenského 73, 041 81 KosSice

Introduction

Tribe¢ virus (TRBV) is a non-enveloped, dsRNA tick-borne orbivirus (Orbivirus, Reoviridae).
Seropositive human serum samples suggests its zoonotic potential. There is limited information
about the replication kinetics of tick-borne orbiviruses.

Aim of the study
The aim was to analyse the replication of a TRBV isolate in mouse fibroblasts (L-929 cell line)
by one-step growth curve.

Methods

Virus replication was analysed in cultivation medium and cells harvested in different hours post
infection (hpi). Newly synthesized intracellular virus RNA was quantified by gPCR during the
first 8 hpi developed based on hydrolzyation probes and in vitro transcribed virus RNA. The
growth of intra- and extracellular virus progeny was measured by plaque formation test.

Results

TRBV RNA in the infected cells was detected as early as 2 hpi. The mean copy number of the
intracellular virus RNA gradually increased from 6.58x10° (2 hpi) to 1.47x10° (8 hpi).
Infectious virus progeny first appeard in the cellular fraction 6 hpi. In this time point, the virus
reached 3.75x10* PFU/ml and continuously increased 5-fold during the first 24 hpi, where it
reached 1.98x10° PFU/mI. In the following time period the virus amount dropped 2-fold to
1.5x10* PFU/ml. First extracellular virus progeny was detected 8 hpi at 1.5x10' PFU/ml and
reached its maximum at 48 hpi with 6.5x10° PFU/ml. After this sampling time the virus amount
dropped to 9.25x10% PFU/m.

Conclusion
Comparative studies of the replication Kinetics of tick-borne orbiviruses in human, rodent and
ixodid cell lines are in progress.
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Degradation of tyramine by potential monoamine oxidase from Geotrichum
candidum
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Department of Cell and Molecular Biology of Drug, Faculty of Pharmacy, Comenius University
Bratislava, Kalin¢iakova 8, 832 32 Bratislava
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Department of Food Technology, Institute of Food Science and Nutrition
Faculty of Chemical and Food Technology, Slovak University of Technology in Bratislava,
Radlinského 9, 812 37 Bratislava

Geotrichum candidum is an ascomycete yeast involved in the ripening of the cheese by its
lipolytic and proteolytic activity and contributes to their specific organoleptic properties.
Cheese ripening is often accompanied by the accumulation of biogenic amines, especially
tyramine, as a consequence of the metabolism of microorganisms.

Three strains of Geotrichum candidum (G, I, CCM 8228 - two isolates from Cottage cheese and
lump cheese and the collection strain) were able to degrade tyramine upon co-cultivation with
Lactococcus lactis. The aim was to confirm the presence of the monoamine oxidase gene and
its role in tyramine degradation.

Analysis of the G. candidum CLIB 918 (ATCC 204307) genome available in the NCBI database
revealed the presence of the GECAO01s04594g gene encoding a potential flavin-dependent
monoamine oxidase and 4 other copper-containing amine oxidase genes. Subsequently, a strain
of G. candium G, which showed a significant ability to degrade tyramine was cultured. The
expression level of the GECA01s04594g gene was determined in medium without and with
added tyramine at time intervals of 24, 48, 72, 96 and 168 h. The oxidation products of tyramine
in the culture medium, mainly the content of phenyllactic acid and 4-hydroxyphenylacetic acid,
were also determined by HPLC.

The presence of the potential monoamine oxidase gene was detected by PCR in all three strains
of G. candidum. During the first three days, there was a two-fold increase in GECA01s04594¢
gene expression in samples cultured in the presence of tyramine compared to the control
growing in tyramine-free medium. In addition, the concentration of 4-hydroxyphenylacetic acid
as the end product of tyramine oxidation increased continuously in the culture medium.

The G. candidum G strain has potential as a production strain that can degrade tyramine from
the environment. The GECA01s04594g gene, which encodes a potential flavin-dependent
amino oxidase and whose expression has increased significantly in the presence of tyramine, is
responsible for this degradation.

This work was supported by the Scientific Grant Agency MSVVaS SR- VEGA 1/0527/21
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Human breast milk — an attractive source of potential probiotic strains belonging
to Lactobacillaceae family
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Background

The probiotic microflora is an important element of breast milk, including bacteria of the family
Lactobacillaceae. These bacteria exert a multidirectional, health-promoting effect on the body
of a child who consumes breast milk.

Goals
The aim of this study was to isolate and identify potential probiotic bacteria belonging to family
Lactobacillaceae.

Methods

Human breast milk was derived from healthy women according to the Decision 06/2018 of
Ethics Committee for Biomedical Research, Faculty of Pharmacy, Comenius University in
Bratislava. Isolates were identified using MALDI-TOF. Basic phenotypic properties of isolates
were determined together with metabolic production using HPLC method connected to UV and
RI detection. The antimicrobial activity of isolates was determined using the dual-culture
overlay diffusion method. Finally, the analysis of probiotic properties was realised.

Results

We identified 5 lactobacilli isolates as Lacticaseibacillus rhamnosus. All of them were Gram
positive rods, catalase negative, non-hemolytic and they do not produced CO,. We proved lactic
and phenyllactic acid production in all isolates, but the production of histamine and tyramine
was not detected. Analysed isolates were able to inhibit the growth of four indicator bacteria
(S. aureus, L. monocytogenes, E. coli aP. aeruginosa), a microscopic filamentous fungus
A. flavus and a yeast C. albicans. The analysis of probiotic properties including hydrophobicity,
autoaggregation, hydrolysis of bile salts and surviving in stomach-like and intestine-like
cultivation conditions, suggested the strain 3L7 as the most perspective probiotic candidate,
however it did not show satisfactory resistance to acidic environment and bile salts.

Conclusion
Human breast milk represents important source of unique potential probiotic bacteria of the
family Lactobacillaceae.

The present work was supported by the Grant from The Ministry of Education, Science,
Research and Sport of the Slovak Republic, VEGA 1/0527/21 and by Grant of Faculty of
Pharmacy FAF/38/2022.
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Pévodcovia otitid u psov bakterialniho povodu

MVDr. Vanda Hajduckova, PhD.

Univerzita veterinarskeho lekarstva a farmacie v KoSiciach,
Katedra mikrobiologie a imunologie

Lacova Ivana !, Ko$¢ova Jana?, Pilip&inec Emil ?

1Univerzita veterinarskeho lekarstva a farmacie v Kosiciach
Katedra mikrobioldgie a imunologie

Otitida je zapal koZe uSnice a vonkajSicho zvukovodu a patri medzi najcastejSie
diagnostikované ochorenia u psov. Ich vznik je podmieneny viacerymi faktormi ako su
priméarne, predispozi¢né a udrziavacie priciny.

Cielom prace bola izolacia a identifikacia povodcov otitit u psov a testovanie citlivosti na
antibiotikd u vsetkych izolovanych baktérii.

Celkovo bolo odobratych 60 vzoriek, ktoré boli vySetrené v mikrobiologickom laboratoriu a
identifikacia izolatov bola vykonana kultiva¢ne, mikroskopicky a biochemicky. U vsetkych
izolatov bola stanovena citlivost na antibiotikd diskovo-difuznou metédou podla Kirby-
Bauera. Z antibiotik boli pouzité amoxicilin/kyselina klavulanova 30ug, enrofloxacin Smj.,
ciprofloxacin 5pug , moxifloxacin 5 pg, kyselina nalidixova 30 pg, polymyxin B 100mj.,
cefoxitin 30 pg, cefotaxim 30ug a gentamicin 10ug, ktoré sa vyuzivaja v klinickej praxi.

Z celkového poctu vySetrenych vzoriek bolo 48 s pozitivnym nélezom patogénnej alebo
oportunistickej mikrobioty. Najviac zastapenym druhom bol Staphylococcus pseudintermedius
(50%). NajvySiu rezistenciu sme zaznamenali na kyselinu nalidixovl, polymyxin B,
amoxicilin/klavulanat a enrofloxacin.

Kultivacné vysetrenie a stanovenie citlivosti na antibiotika je pri identifikacii povodcu a
naslednej terapii nevyhnutné, hlavne z dovodu prevencie pred vznikom chronickej alebo
rekurentnej otitidy. Dal§im délezitym aspektom je spomalenie narastajiicej rezistencie baktérii
na beZne pouzivané antibiotika vo veterinarnej medicine.

Tato praca vznikla za podpory projektu KEGA 007UVLF-4/2021.

65 Obsah




NAZEV PRACE

AUTOR

titul, jméno pfijmeni, védecka
hodnost

PRACOVISTE AUTORA

Uplny nazev pracovisté

Spoluautofi
pfijmeni jméno, index pracovisté

Pracovisté spoluautord
index, nazev pracovisté

Organ-specific endosymbiotic microbiome of tick Ixodes ricinus

Mgr. Richard Hodosi

Department of Microbiology and Virology, Faculty of Natural Sciences, Comenius University in
Bratislava

Sardzikova Séra’, Kazimirova Maria?, Derdikova Markéta?, Soltys Katarina®®

!Department of Microbiology and Virology, Faculty of Natural Sciences, Comenius University in
Bratislava

2Institute of Zoology, Slovak Academy of Sciences

3Comenius University Science Park, Comenius University in Bratislava

The Ixodes ricinus tick harbours a complex microbiome comprised of a large variety of
microorganisms, including viruses, endosymbiotic and pathogenic bacteria, fungi and protozoa.
Some of these microorganisms may play role in the tick's nutritional adaptation, reproduction
and defence against stress.

Our research aimed to identify the composition and activity of endosymbiotic bacteria and fungi
in individual tick organs in association with tick feeding.

Total RNA was isolated from individual organs (gut, salivary glands, ovaries and synganglion).
Subsequently, prepared paired-end libraries were sequenced on the Illumina NextSeg550
platform and obtained data were analyzed with the use of bioinformatics tools.

The composition and quantity of both bacterial and fungal communities changed depending on
tissue type and blood-feeding. Microbial transcripts were detected in all analyzed tissues, which
indicates microbial activity. Over 300 bacterial genera were detected. The most prevalent
bacteria in the ovaries was Candidatus Midichloria mitochondrii, and its frequency was not
affected by feeding. Typical for synganglion of unfed individuals were Delftia, Gordonia,
Rickettsia, and Streptococcus. The bacterial abundance within the synganglion increased after
72h of feeding, whereas in the gut and salivary glands an opposite outcome has been observed.
The most common fungal genera of the tick were Malassezia, Saccharomyces, Botrytis,
Tetrapisispora, and Ustilago.

We have identified the presence of bacteria and fungi in the individual organs of the tick
. ricinus suggesting either its endosymbiotic or environmental origin reflecting the process of
feeding.
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Vliv extraktu avokadového oleje na piezivani ,,Arcobacter-like* species

Ing. Leona Hofmeisterova

Katedra biologickych a biochemickych véd, Fakulta chemicko-technologicka, Univerzita Pardubice

Ing. David Silha, Ph.D.; prof. Mgr. Roman Kand’ar, Ph.D.

Katedra biologickych a biochemickych véd, Fakulta chemicko-technologickd, Univerzita Pardubice

Arcobacter-like species jsou Gram-negativni spiralovité sto¢ené bakterie patiici do nedavno
navrzené &eledi Arcobacteraceae. Casto jsou izolovany z odpadnich i pitnych vod, potravin
nebo mekkysa. Neékteré druhy jsou povazovany za vyznamné zoonotické stifevni patogeny
uzvitat ilidi. Diky schopnosti tvorit biofilmy odolavaji arkobaktery pisobeni
antimikrobidlnich latek.

Cilem této studie bylo testovat in vitro Gc¢inek exktraktu avokadového oleje na piezivani
a tvorbu biofilmu. Pro vybrané kmeny byly naméteny ristové kiivky v prostiedi extraktu oleje
pomoci piistroje RTS-1C. Hodnoty minimalnich inhibi¢nich koncentraci (MIC) byly stanoveny
bujonovou mikrodiluéni metodou a tvorba biofilmu v prostfedi riznych koncentraci extraktu
byla hodnocena upravenou Christensenovou metodou.

Kmeny Arcobarter spp. byly schopny rtstu zejména pii koncentracich niz§ich nez 50 %. Pfi
krat$i dob€ expozice bunky piezivaly, av§ak k exponenciadlnimu nartstu pocti bunék dochazelo
az po vice nez 65 hodinach. Vétsina kmenu byla inhibovana koncentraci 90 %, vyjimkou byl
kmen A. thereius LMG 24488, pro ktery byla stanovena hodnota MIC 45 %. Tvorby biofilmu
byly schopny vsechny testované kmeny jiz po 24 hodinach expozice. Obecné byla nejvyssi
tvorba biofilmu nameétena pii nizSich koncentracich extraktu oleje (0,09-0,35 %). Kmen
A. defluvii LMG 25694 byl hodnocen jako kmen s nejvyssi produkci biofilmu. Nejméné
biofilmu ve vSech testovanych koncentraci produkoval naopak kmen A. cryaerophilus
CCM 7050. Vysledky ukazuji, ze avokadovy olej ma antimikrobialni G¢inky a lze jim ovlivnit
rust i prezivani Arcobacter spp.
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Priprava rybich peliet s obsahom probiotik a nasledné sledovanie
farmaceutickych parametrov a prezivatel’nosti probiotického kmena
Lactobacillus plantarum R2 Biocenol™

PharmDr. Natalia Chomova

Katedra mikrobioldgie a imunologie
Univerzita veterinarského lekarstva a farmacie v KoSiciach

Franc A, Feckaninova A.2Nemcova R. 3, Kos¢ova J. 3, KisSova, Z. 3, Popelka P. 4, Mudrotiova D. 3

Ustav farmaceutické technologie, Masarykova univerzita, Brno, Ceska republika

2Katedra farmaceutickej technoldgie, farmakognézie a botaniky, UVLF, Kosice, Slovensko
3Katedra mikrobioldgie a imunologie, UVLF, Kosice, Slovensko

“Katedra hygieny, technoldgie a zdravotnej bezpe¢nosti potravin, UVLF, Kosice, Slovensko

Uvod
Z dovodu intenzifikacie chovu ryb a Sirenia antimikrobidlnej rezistencie medzi zvieratami, ale aj
Pud’'mi, je nevyhnutné nachadzat’ nové alternativy v terapii a profylaxii choréb.

Ciel
Tento experiment bol zamerany na vyvoj probiotického pripravku, sledovanie vlastnosti peliet
podl'a Eurépskeho liekopisu a stanovenie miery preZivatelnosti probiotik.

Metodika

Na pripravu probiotickych peliet bol zvoleny kmeti Lactobacillus plantarum R2 Biocenol™ (CCM
8674). Pelety boli pripravené naadsorbovanim huminovych latok v koncentracii 0,6 % a nasledne
obalené probiotickou kultarou (10° KTJ/ml). Po vysuseni boli uskladnené pri 4 °C, 25 °C a 40 °C
a uchovavané v atmosférach - vzduch, CO,, dusik, hélium.

Vysledky

Prezivatelnost’ probiotik bola hodnotena hned’ po priprave a nasledne po 1, 2, 3 a 6 mesiacoch.
Z vysledkov mozno konStatovat’, Ze nebol zaznamenany vyrazny rozdiel v prezivatel'nosti medzi
jednotlivymi atmosférami. Signifikantné zmeny boli pozorované medzi jednotlivymi teplotami
uchovavania. Najvyssie poéty KTJ boli dlhodobo zaznamenané pri chladnickovej teplote. Pri teplote
40 °C bol uz po mesiaci skladovania zaevidovany vyrazny pokles poctov vo vsetkych atmosférach.

Zaver

Na zaklade ziskanych vysledkov mozeme konStatovat’, ze obalovanie rybich peliet probiotikami
nemeni jeho kvalitativne ani liekopisné charakteristiky a je optimalne ho skladovat’ pri teplote 4 °C
bez potreby pridavku inej atmosféry. Tieto vystupy su kIi€ové pre nasledné podavanie
probiotickych peliet in vivo a ich vyuZitie vo farmovych chovoch ryb.

Vyskum bol realizovany v ramci projektu na zaklade zmluvy ¢. APVV-19-0234.
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Probiotic and adherence features of a novel Lactobacillus isolates

RNDr. Anna Kamlarova, PhD.

Centrum klinického a predklinického vyskumu MEDIPARK, Lekarska fakulta UPJS v Kosiciach

Stofilova Jana® , Kvakova Monika?, Gul'a§ova Zuzana®

! Centrum klinického a predklinického vyskumu MEDIPARK, Lekarska fakulta UPJS v Kogiciach

Lactobacilli are commensal inhabitants of human and animal gastrointestinal tract, as well as
the human mouth and vagina. They are important part of food industry (fermented and diary
products) and human health as the most commonly used probiotics for many years.

Probiotics are microorganisms and their compartments that have beneficial effects on the health
and well-being of the host. The main effects of probiotics are inhibition of harmful microbes,
stimulation of immune system, improve of intestinal barrier function and its protection against
pathogens.

The aim of this work was characterization of probiotic and adherence features of 13 novel
Lactobacillus isolates from human (8) and traditional homemade fermented sauerkraut (5).

The isolates were assigned to eight Lactobacillus species by 16S rDNA sequencing
(L. fermentum, L. plantarum, L. salivarius, L. rhamnosus, L. crispatus, L. reuteri, L. buchnerii
and L. brevis). Antagonistic effect against enterotoxigenic (It+, st+), and uropathogenic E. coli
(O1:K1:H7) was tested by agar diffusion method, and survival in simulated gastrointestinal
conditions (low pH and bile content - solo or in combination) were tested by cultivation
strategies. The adhesion capabilities of lactobacilli to human epithelial cells were analysed in
two in vitro intestinal models composed of differentiated Caco-2 cells, and co-culture of Caco-
2 and mucin-producing cells HT29-MTX, respectively.

Many of the analyzed isolates showed interesting results and they have promising probiotic
potential so they were chosen for subsequent tests.

This work was supported by the Operational Program Integrated Infrastructure Within the Project:
Demand-Driven Research for the Sustainable and Innovative Food, Drive4SIFood 313011V336, co-
financed by the European Regional Development Fund and grant VEGA 1/0393/20.
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Antibiofilmova aktivita pomiferinu na biofilm tvoriaci Staphylococcus aureus.

RNDr. Jan Kiraly, PhD.

Univerzita veterinaiského lekarstva v KoSiciach,
Katedra mikrobiologie a imunologie

Hajduckova Vanda!, Ko$¢ova Jana!, Pilip&inec Emil®

1 Univerzita veterinaiského lekarstva v Kosiciach,
Katedra mikrobioldgie a imunologie

Baktérie Staphylococcus aureus vyvoldvaji mnohé ochorenia I'udi a zvierat. Liecbu
komplikuje vyskyt multirezistentnych kmenov a kmefov schopnych formovat biofilm.
Zabranenie tvorby a eradikacia biofilmu su dolezité z hl'adiska prevencie a ziskania kontroly
nad infekciou. Znizeny ucinok antibiotik vedie k usiliu n4jst’ spdsoby zabranenia vzniku
biofilmu. Pomiferin je prenylovany izoflavonoid izolovany z plodov maklury oranzovej
(Maclura pomifera), u ktorého bol sledovany antibakterialny aj antibiofilmovy ucinok a preto
je potencialnym kandidatom na terapeutické pouzitie.

Cielom prace bolo stanovit’ mieru expresie génov zapojenych do procesu tvorby biofilmu
u S. aures v pritomnosti pomiferinu relativnou kvantifikaciou pomocou real-time PCR.

Referen¢ny biofilm tvoriaci kmeii S. aureus CCM 4223 bol inkubovany s pomiferinom
v koncentracii 1; 0,5; 0,25 a 0,125 uM. Relativne hladiny mRNA sa uréili po 24 hodinove;j
kultivéacii normalizovanim hodnoty Cq vybranych génov (icaA, icaD, icaB, icaC, agrA, srtA,
fnbA, fnbB) na priemernu hodnotu Cq referen¢ného génu pomocou analyzy hodnoty 2 -ACq.

Vyrazne znizena uroven expresie bola zaznamenana pri koncentraciach 0,25 a 0,125 pM
u génov icaADBC (>1,33x) a srtA (>1,35x%).

Sledovany antibiofilmovy G¢inok pomiferinu bol vysledkom zniZenej expresie génov operéonu
icaADBC, ktorych produkty st nevyhnutné pre tvorbu biofilmu a génu srtA kodujaceho
sortdzu A, ktorej nadmerna expresia zvysuje virulenciu grampozitivnych baktérii. Vysledky
poukazujil na mozné vyuzitie pomiferinu proti biofilmovym infekciam.

Prdca vznikla za podpory projektu KEGA 007UVLF-4/2021.
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Hodnotenie cytokinového profilu v IPEC-J2 bunkovej linii po aplikacii réznych
sérovarov Salmonella enterica

MVDr. Zuzana KisSova

Univerzita veterinarskeho lekarstva a farmacie v KoSiciach
Katedra mikrobiologie a imunologie

prof. MVDr. Cudmila Tkacikova, PhD.
prof. MVDr. Emil Pilip¢inec, PhD.

Univerzita veterinarskeho lekarstva a farmacie v KoSiciach
Katedra mikrobiologie a imunologie

Uvod

Vyhodou pouzivania IPEC-J2 in vitro modelu gastro-intestinalneho traktu (GIT) je vysoka
podobnost’ medzi bunkami l'udi a oSipanych a tym jednoduchost’ v extrapolacii vysledkov
in vitro na in vivo. Zastupcovia rodu Salmonella sa vyskytuju celosvetovo a predstavuju
povodcov salmonelozy nielen T'udi ale aj zvierat. Faktory virulencie umoziuju salmonelam
kolonizovat epitel hostitel'a cez rozne molekularne mechanizmy. KlI'a¢ovu sucast’ infekcie tvori
zépal, kedy hostitel'ské bunky v ¢reve indukuju produkciu ré6znych prozéapalovych cytokinov
ako odpoved’ na aktivaciu PAMPs.

Ciele prace
Ciel'om bolo stadium cytokinového profilu IPEC-J2 buniek po infekcii r6znymi sérovarmi
S. enterica hodnotenim génovej expresie vybranych cytokinov.

Metodika

Ako experimentalny model sme pouzili IPEC-J2 bunkovt liniu. Expresiu cytokinového profilu
buniek po infekcii r6znymi sérovarmi S. enterica (Salmonella enterica subsp. enterica sérovar
Enteritidis 167/3, PT46; Salmonella Typhimurium CCM 7205; Salmonella Diisseldorf SA31)
sme hodnotili pomocou gPCR.

Vysledky

Vyznamny imunostimulaény potencidl sme zistili u kmena PT46, ktory signifikantne
(p<0,0001) zvysil expresiu hladiny génov kodujucich prozapalové polarizaéné cytokiny
T-buniek (IL-12p35, TNF-a, IL-8) v porovnani s kontrolnou skupinou. Hladiny génovej
expresie mMRNA pre molekuly TNF-a a IL-8 boli taktieZ signifikantne (p<0,0001) zvySené
v pripade oSetrenia buniek kmefiom SA31.

Zaver
Vystupy z tohto §tadia sluzia pre vyber patogénu z druhov S. enterica pre vytvorenie modelu
zapalu prasacich intestinalnych epitelialnych buniek pre d’alsie ex vivo ucely.
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Studium redukce biogennich amint bakterii Lacticaseibacillus casei

Mgr. Lucie Klementova

Univerzita Tomase Bati ve Zling, Fakulta technologické, Ustav inZenyrstvi ochrany Zivotniho prostiedi

Stépan Benes?, Dagmar Babkova?, Khatantuul Purevdorj? a Leona Buiikova?

2 Univerzita Tomase Bati ve Zling, Fakulta technologické, Ustav inzenyrstvi ochrany Zivotniho
prostiedi

Kvalita a bezpecnost potravin mize byt ovlivnéna zvysSenou piitomnosti biogennich aminti
(BA). V lidském téle dochazi k jejich redukci pomoci detoxifika¢niho systému, avsak v piipadé
genetické disfunkce téchto enzymt, vlivem inhibitord nebo nadmérnym ptijmem BA, mutze
dojit k nadmérnému hromadéni v lidském téle a nasledné mohou mit negativni vliv
na konzumenta. Z pohledu vyskytu BA rizikovymi potravinami jsou fermentované produkty
zdivodu pfitomnosti mikroorganismi. Jednou zmoznych strategii je aplikace
mikroorganismd, které vlastni enzymy schopné tyto aminy rozkladat. Cilem bylo ovéfit
degradaéni schopnost studovaného bakterialniho kmene Lacticaseibacillus casei CCDM 198
béhem jeho kultivace v zavislosti na vybranych parametrech (pH, teplota, pfidavek cysteinu)
Vv bujonu. Degradaci bylo podrobeno 5 nejéastéji se vyskytujicich BA v potravinach (tyramin,
putrescin, histamin, kadaverin a fenylethylamin). Mnozstvi jednotlivych amind bylo
Vv jednotlivych ¢asech odbéru stanovovano metodou HPLC-DAD. Nejvétsi degradaéni
schopnost v bujonu byla zjisténa pii koncentraci BA 0,2 g/l, v polovi¢nim Zzivném médiu, pti
teploté 30 °C a pH 6,2, kdy doslo k ubytku putrescinu (az o 61 %), kadaverinu (az o 57 %)
a histaminu (az o 51 %). Bylo tedy dokazano, ze testovany kmen mize byt potencionalné
vyuzit pro redukci BA a zvyseni bezpecnosti fermentovanych produktu.
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Vyvoj diagnostického UP-single-PCR testu na detekciu virusu hepatitidy E
S vyuZzitim univerzalnych primerov

RNDr. BoZena Kocikova, PhD.

Katedra epizootologie, parazitologie a ochrany spolo¢ného zdravia, Univerzita veterinarskeho lekarstva
a farmacie v KoSiciach, Komenského 73, 041 81 Kosice, SR, bozena.kocikova@uvlf.sk

Sulinova Zlatana, Pavlova Alica, Jackova Anna, Viléek Stefan

Katedra epizootolodgie, parazitologie a ochrany spolo¢ného zdravia
Univerzita veterinarskeho lekarstva a farmacie v KoSiciach, Komenského 73, 041 81 KosSice, SR

Uvod

Virus hepatitidy E (HEV) predstavuje celosvetovo najcastejsiu pri¢inu hepatitidy. Hoci bol
za poslednych 10 rokov v krajinach EU zaznamenany nérast hepatitidy E, ktorej povodca bol
potvrdeny u l'udi, ale aj u o$ipanych a diviakov, kvalitné laboratorne testy na rychlu a citliva
diagnostiku doposial’ chybaju.

Ciel
Vyvoj a optimalizicia laboratorneho UP-single-PCR testu (UP-S-PCR) na detekciu HEV
S vyuzitim chimerickych a univerzalnych primerov.

Material a metody

V modifikovanej 2-krokovej metode UP-S-PCR boli v 1. kroku vyuzité chimerické primery
(ChP), zlozené z dvoch sekvencii: univerzalny primer (UP) + $pecificka ORF1 ¢ast’ primeru
HEV. V 2. kroku amplifika¢ného testu bol vyuzity iba jeden UP, ktory hybridizoval na
sekvenciu univerzalného primeru v ChP. Metéda UP-S-PCR bola optimalizovana na HEV
pozitivnej Klinickej vzorke.

Vysledky

Z dvoch dvojic ChP s rozdielnymi ¢ast'ami sekvencii $pecifickej asti primerov bola na zaklade
predbeznych experimentov vybrana vhodna dvojica ChP. V d’alsej optimalizacii testu boli
zistené najvhodnejsie koncentracie ChP (50 nM) v 1. kroku a UP (300 nM) v 2. kroku UP-S-
PCR. Porovnavacie experimenty s klasickou PCR s vyuzitim virus $pecifickych primerov
naznacili, Ze novovyvijany UP-S-PCR test bol citlive;jsi.

Zaver
Nasledujtice experimenty budi zamerané na testovanie Specificity a reproducibility vyvinutého
testu, ako aj na zavedenie vnutornej kontroly v systéme UP-multiplex-PCR (UP-M-PCR).

Praca bola podporena projektmi VEGA 1/0429/2 a Operacnym programom OPENMED, kod
ITMS2014+: 313010V455.
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Antibakterialna aktivita éterickych olejov voci bakterialnym patogénom ryb

doc. MVDr. Jana Kosc¢ova, PhD.

Katedra mikrobiologie a imunologie
Univerzita veterinarskeho lekarstva a farmacie v KoSiciach

Hajduckova Vanda!, Wolaschka Tomas?, Fec¢kaninova Adridna?

1K atedra mikrobioldgie a imunolégie
2Katedra farmaceutickej technoldgie, farmakognozie a botaniky
Univerzita veterindrskeho lekarstva a farmacie v KoSiciach

Eterické oleje (EO) predstavuju alternativu antibiotikam (ATB), ktoré sa pouzivaju na liecbu
bakteridlnych ochoreni ryb. Obsahuju biologicky aktivne latky, najma terpény a terpenoidy
(fenoly), ktoré posobia antimikrobialne. Cielom prace bolo stanovit’ antibakterialne ucinky
oreganového a tymianového EO voéi patogénom ryb (Aeromonas salmonicida subsp.
Salmonicida - AS a Yersinia ruckeri — YR) in vitro. Na kvalitativne stanovenie sme pouzili
diskovo-difiznu metodu (DDM), vysledky boli vyhodnotené ako priemery nameranych
inhibi¢nych z6n v mm a nasledne, na kvantitativne stanovenie MIC (minimdlnej inhibi¢ne;j
koncentracie) sme pouzili modifikovani mikrodilu¢ni metédu podl’a Standardov CLSI (2018),
so zostupnymi koncentraciami EO od 50 % do 0,1 %. MIC bola stanovena ako posledna jamka
Vv kazdom rade bez viditeI'ného rastu baktérii a vyhodnotena percentualne. Vsetky merania boli
vykonané triplicitne a vysledky boli porovnavané s pozitivnou kontrolou. DDM poukazala na
silnejsiu antibakterialnu aktivitu oreganového EO voci obom testovanym patogénom, AS aj YR
(64 = 1.2 mm; 60 = 1.4 mm) V porovnani s tymianovym EO (38 £ 2.4 mm; 42 £ 1.6 mm).
V ramci stanovenia MIC boli najlepsie vysledky ziskané opit’ s oreganovym EO, pricom
hodnoty MIC sa pohybovali v rozpati od 0,1 % do 50 % voc¢i AS a od 0,2 % do 50 % voci YR.
V pripade tymianového EO, hodnoty MIC boli vyssie a pohybovali sa v rozpéti od 0,78 % do
50 % voci obom patogénom. EO mézu byt pouzité ako naturalna alternativa ATB, st vSak
potrebné aj d’alsie in vivo Stadie, potvrdzujace ich Gé¢inky.

Praca vznikla s podporou projektu VEGA 1/0731/21.
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Comparison of the PCR reactions for the detection of genes involved in reuterin
synthesis in Limosilactobacillus reuteri strains

MVDr. Marian Mad’ar, PhD.

Department of microbiology and imunology, University of veterinary medicine and pharmacy in
Kosice, Komenského 73, 04181 KoSice

MVDr. Jana Kaéirova 1, MVDr. Miriam Sondorova 1, MVDr. Natalia Surin Hudakova 1, MVDr. Eva
Stykova, PhD. 2

1, Department of microbiology and imunology, University of veterinary medicine and pharmacy in
Kosice, Komenského 73, 04181 Kosice

2, Clinic of horses, University of veterinary medicine and pharmacy in Ko$ice, Komenského 73, 04181
Kosice

Introduction

Reuterin is a substance produced by lactic acid bacteria in process of glycerol fermentation that
shows antibacterial, antifungal, antiprotozoal and antiviral properties. The biosynthesis of
reuterin involves the conversion of glycerol catalyzed by enzyme glycerol dehydratase (GDH).

Aim

The ability of reuterin synthesis is considered to be one of the probiotic properties, therefore
the aim of the study was to detect the genes encoding GDH in Limosilactobacillus reuteri
strains.

Methods

We compared 5 PCR reactions amplifying the GDH genes using primers GD1, GD2, GD3,
GD4 and GD5. Primers GD3 and GD4 were designed by us. We tested 5 our strains and
L. reuteri DSM 17938 was used as a positive control. All PCR products were sequenced and
then analyzed.

Results

The most suitable PCR was using the designed GD3 primers, amplifying a 300 bp product that
was present in all tested strains. Similarly, using GD1 primers the products were recorded in
5 strains. The 500 bp products were present in 2 of our strains and the positive control, however
the size of other 2 strains was 1081 bp.The PCR using GD5 primers amplified a 225 bp product
in only 2 of 6 strains, but not in the positive control. The product using our GD4 primers was
recovered in only 1 sample, but there was no product using GD2 primers.

Conclusion

The most suitable PCR reactions for detection of GDH genes were the ones using primers GD3
and GD1. Primers GD4 and GD5 seem to be less suitable and we do not recommend them for
the verification of GDH genes. GD2 primers proved to be inappropriate.

Acknowledgement
This research was supported by projects: VEGA 1/0788/19 and VEGA 1/0372/22
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Identifikace iFasy Prototheca spp. pomoci multiplexni qPCR a testovani citlivosti
Prototheca bovis k amfotericinu B, nystatinu a flukonazolu

Mgr. Monika Moravkova, Ph.D.

Vyzkumny ustav veterinarniho lékafstvi, v.v.i.

Romana Ba¢ov4!, Monika Beinhauerova!, Marcela Klime$ova?, Riizena Seydlov4?, lvana
Kucharovi¢ova®

Vyzkumny Gstav veterinarniho lékaistvi, v.v.i.
2Vyzkumny Ustav mlékarensky, s.r.o.,
3Statni veterinarni ustav Jihlava

Uvod

Zastupci fasy rodu Prototheca zpisobuji pfedev§im mastitidni onemocnéni skotu, ojedinéle
byly zanamenany pfipady prototékové infekce i u dalSich zvitat ¢i lidi. Z epidemiologického
hlediska je dulezita piesna identifikace daného druhu. Ackoliv prototékova mastitida krav je
V tuto chvili nelécitelné onemocnéni, vzhledem k moznému pienosu na ¢loveka je potteba znat
citlivost k potencialnim antifungalnim latkam.

Cil
Cilem studie byla pfesna identifikace suspektnich izolati Prototheca spp. pochézejicich
Z bazénovych vzorki kravského mléka a otestovani citlivosti k antifungalnim latkam.

Metodika

Suspektni izolaty Prototheca spp. z bazénovych vzorki mléka z Ceské republiky byly
identifikovany multiplexnim systémem qPCR pro detekci vybranych druhu prototék (P. bovis,
P. blaschkeae, P. ciferrii a P. wickerhamii). Citlivost k vybranym antifungalnim latkam byla
testovana u 15 vybranych izolatd P. bovis pomoci mikrodilu¢ni metody pro testovani citlivosti
k antifungalnim latkam u kvasinek (EUCAST v 7.3.2.1.).

Vysledky

Celkem bylo analyzovano 45 izolati, z nichz 41 bylo identifikovano jako P. bovis, zbylé izolaty
byly identifikovany jako P. blaschkeae a P. ciferrii. U vybranych izolati byla stanovena
minimalni inhibiéni koncentrace k amfotericinu B, nystatinu a flukonazolu.

Zavér
V bazénovych vzorcich mléka v CR se nejéast&ji vyskytuje P.bovis, mén& Gasto pak

P. blaschkeae a P. ciferrii. Nejvyssi citlivost byla pozorovana k amfotericinu B, naopak
nejvyssi rezistence byla pozorovana u flukonazolu.

Vysledek vznikl v ramci institucionalni podpory MZE-RO0518 a grantu QK1910092.
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Dekontaminacia Escherichia coli na povrchu vybranych semien nizkoteplotnou
plazmou generovanou difuznym koplaniarnym povrchovym bariérovym vybojom

Ing. Silvia Mosovska, PhD.
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potravinarskej technologie, Slovenska technicka univerzita v Bratislave
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0Oddelenie vyzivy a hodnotenia kvality potravin, Ustav potravinarstva a vyzivy, Fakulta chemickej a
potravinarskej technoldgie, Slovenska technicka univerzita v Bratislave

bKatedra experimentilnej fyziky, Fakulta matematiky, fyziky a informatiky Univerzity Komenského v
Bratislave

Uvod

Kontaminacia potravin patogénnymi mikroorganizmami a ich toxinmy moéze predstavovat
potencialne zdravotné riziko pre spotrebitel’a (Akanele a kol., 2016). Viaceré obmedzenia doteraz
pouzivanych dekontaminénych postupov motivovali k rozvoju alternativnych technologii
(Mandal a kol., 2018), medzi ktoré patri aj nizkoteplotna plazma (NTP). NTP je netepelna
technologia, ktora umoznuje mikrobialnu inaktivaciu na povrchu potravin (Hertwig a kol., 2015).

Ciel

Stidium devitalizaéniho Gginku NTP generovanej difiznym koplaniarnym povrchovym
bariérovym vybojom (DCSBD) v atmosfére vzduchu pri atmosférickom tlaku na E. coli
inokulovanu na povrch sojovych bobov, SoSovice a mungo fazule.

Metodika

Zdroj NP: DCSBD (efektivna hriibka aktivnej plazmy nad povrchom vybojky bola 0,3 — 0,5 mm,
prikon zdroja bol 400 W) generovany v atmosfére vzduchu pri atmosférickom tlaku; ¢as
posobenia plazmy na povrch vzoriek bol 0, 1, 2, 3, 4 resp. 5 min.

Stanovenie devitalizacniho 0¢inku NTP: plathova zried'ovacia metoda stanovenia poctu
koléniotvornych jednotiek KTJ; vysledné pocty KTJ sa vyjadrili v KTJ/g vzorky; zavislost
zmeny poctu mikroorganizmov od ¢asu pdsobenia nizkoteplotnej plazmy bola opisand log
linearnym a Weibullovym modelom.

Analyza potencialnych zmien vplyvom NTP u oSetreného materidlu: Fourrierova infracervena
spektroskopia s metodou zoslabeného odrazu (single ATR-FTIR).

Vysledky

Najvyraznejsi pokles poctu mikroorganizmov po aplikacii NTP bol zaznamenany pri vzorke
SoSovice. Decimalny ¢as, za ktory poklesla poc¢iatocna koncentracia E. coli (6,94 KTJ/g) o0 90%
dosiahol 1.04 s. Po vystaveni vzorky plazme po dobu 5 min bolo pozorované znizenie poctu
E. coli 0 4,58 log KTJ/g. Na povrchu vsetkych vzoriek doslo k miernym zmenam S$truktary
proteinov a Skrobu (SoSovica a sdja) a to najma pri pouziti vysSicho expozi¢ného ¢asu (5 min).

Zaver

Ziskané vysledky preukazali u¢innost DCSBD na dekontaminaciu E. coli na povrchu vybranych
semien.

Literatura: u autora

Podakovanie: Praca bola vypracovand s podporou projektov VEGA 1/0515/21 a VEGA
1/0688/22
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Geny kédujici metabolizaci prebiotik a jejich vyskyt v rezistentnich
a patogennich enterobakteriich

Mgr. Tomas Nohejl*?

ICEITEC Veterinarni univerzita Brno, CR
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Geny fos odpovédné za metabolizaci bézné uzivanych prebiotik, fruktooligosacharidt
s kratkym fetézcem, byly neddvno detekovany na chromozomech patogennich bakterii
a zaroven na plazmidech sdruzenych s rezistenci k antibiotikim. Metabolismus prebiotik by
mohl byt klicovym faktorem v adaptaci bakterii odolnych vii¢i antimikrobialnim latkam.

Cilem je urcit vyskyt a geneticky kontext genti fos ve spojitosti s geny antibiotické rezistence
(ARG).

Byl proveden PCR screening genu fosT ve vice nez 11 000 izolatech rezistentnich na
antibiotika ziskanych v letech 2005 az 2019 z lidi, potravinovych, doméacich i volné Zijicich
zvitat a prostiedi, z Evropy, Severni a Jizni Ameriky, Afriky a Australie. Celogenomové
sekvenovani (WGS) umoznilo objasnit strukturu a geneticky kontext gend fos
u reprezentativnich izolatt.

Ziskali jsme 307 izolatti s genem fosT, coz odpovida asi 2,8 % vSech testovanych izolatu.
Z 237 reprezentativnich izolath podrobenych WGS vykazovalo 162 chromozomalni
a 75 plazmidové umisténi gend fos. Plazmidové umisténi zahrnovalo plazmidy
inkompatibilnich skupin IncHI1 (n=27), IncF (n=26), IncK2 (n=14), Incl1 (n=4) a IncY (n=4).
Vyskyt genu fos spolu s ARG byl nalezen na plazmidech IncHI1 (multirezistence), IncK2
(blarem-14), Incll (sul2, tet(A)) a IncY fagim podobnych plazmidech (aadA5, dfrAl7, sul2
a tet(A)).

Studie demonstruje nové nalezené zdroje izolatlh nesouci ARG spolu s geny kodujicimi
metabolismus cukri béZzné vyuzivanych jako prebiotika. Nase zjisténi naznacuji moznou
koselekci a mobilizaci geni na plazmidech, coz predstavuje dalsi potencialni riziko Sifeni
rezistence.
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Je volne Zijica zver rezervoarom virusu hepatitidy E?

MVDr. Alica Pavlova

Katedra epizootologie, parazitologie a ochrany spolo¢ného zdravia, Univerzita veterinarskeho lekarstva
a farmdacie v Kosiciach, Komenského 73, 041 81 Kosice, Slovenska republika
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!Katedra epizootoldgie, parazitologie a ochrany spoloéného zdravia, Univerzita veterinarskeho
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Klinika vtékov, exotickych a volne Zijicich zvierat, Univerzita veterinarskeho lekarstva a farmacie v
Kosiciach, Komenského 73, 041 81 Kosice, Slovenska republika

Uvod

Virus hepatitidy E (HEV) patriaci do ¢el'ade Hepeviridae ma osem genotypov, z ktorych HEV-
3 a HEV-4 maju zoonoticky charakter, vyskytuju sa u domacich osipanych, diviakov, inej vol'ne
zijucej zveri a u l'udi. V sucasnosti je pozorovany narast klinickych pripadov virusovej
hepatitidy E v humannej populécii.

Ciel
Vyskum bol zamerany na detekciu a genetickt charakterizaciu HEV v populécii vol'ne Zijlcej
zveri na Slovensku.

Metodika

Na detekciu virusu bolo pouzitych 259 vzoriek diviaka lesného a 99 vzoriek inych druhov
volne zijucej zveri z 31 pol'ovnych revirov. RNA bola izolovana RNA Fibrous Tissue Kitom
(Qiagen) automatickym analyzatorom nukleovych kyselin QlAcube (Qiagen). Pritomnost’
HEV bola detegovana pomocou one-step real-time RT-PCR. Pozitivne vzorky boli nasledne
analyzované nested RT-PCR. Dvadsat’piat’ PCR produktov bolo osekvenovanych a nasledne
fylogeneticky analyzovanych programom MEGAG.

Vysledky

RNA virusu bola detegovana v 39 (15,06 %) vzorkach diviaka lesného a v Ziadnej vzorke inych
druhov. Fylogenetickou analyzou bolo zistené, Ze vSetky HEV sekvencie patria do
zoonotického genotypu HEV-3, kladu HEV-3abchij a boli geograficky klastrované podla
revirov. Vzajomna nukleotidova podobnost HEV sekvencii bola v rozmedzi 77,6 % az 100 %.

Zaver

Z doterajsicho vyskumu vyplyva, ze diviaky mozu predstavovat’ jeden z hlavnych rezervoarov
HEV na Slovensku, ¢o sa zatial' nepotvrdilo u inych druhov volne zijicej zveri. Stadiu
planujeme rozsirit’ o vac¢si pocet vySetrenych vzoriek.

Prdaca bola podporena projektmi VEGA 1/0429/20 a OP OPENMED, kod ITMS2014+:
313011V455.
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Detection and genetic characterisation of West Nile virus and Usutu virus strains
obtained from mosquitoes captured in eastern Slovakia
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Introduction

West Nile virus (WNV) and Usutu virus (USUV) belong to the genus Flavivirus (Flaviviridae).
Under natural conditions, WNV and USUV are maintained in nature through biological
transmission between birds (amplification hosts) and mosquitoes (vectors).

Aim

The detection and genetic characterisation of mosquito-borne flaviviruses - West Nile virus
(WNV) and Usutu virus (USUV) from mosquitoes captured in eastern Slovakia.

Material and methods

Altogether, 397 mosquito pools (n=8465) were used for flaviviruses detection. The pools were
tested through panflavi and hemi-nested PCR [1; 2]. Specific Real-Time PCR subsequently
verified positive pools for WNV [3] and USUV [4]. A 599 bp PCR product [1] was used for
partial sequencing. For sequencing of USUV, primers published in Bakonyi et al. 2004 were used.

Results

In total, we detected 2 USUV (153.C/19; E203/19) and 1 WNV (170.C/19) strains in pools
containing female mosquitoes from the Culex pipiens complex captured in Drienovska wetland
(DW) and Kosice (KE). Both strains from DW were analysed by partial sequencing, 153.C/19
was assigned to European lineage 2 (EU2) and 170.C/19 to WNV lineage 2. The partially
sequenced genome of strain E203/19 from KE, which also belongs to EU2, starts at nt
(nucleotide) 1573 and ends at nt 10293. All strains were compared with closely related strains
from Europe and Africa at the nt or aa (amino acid) level. The similarity ranged from 84.1 to
100%. In strain E203/19, 3 unique aa substitutions were detected in NS2A and NS3 proteins.

Conclusion

Our study confirmed the circulation of WNV and USUV in mosquitoes captured in urban and
suburban locations in eastern Slovakia. We detected three strains of WNV and USUV. All
strains were closely related to pathogenic strains isolated in Europe.

References

Scaramozzino et al. 2001, J. of clinical microbiology, vol. 39(5), p. 1922-1927.
Csank et al. 2016, Arch. of virology, vol. 161(6), p. 1679-1683.
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Funding: This research was funded by the Slovak Research and Development Agency, grant numbers
APVV-19-0440; project implementation: “Open scientific community for modern interdisciplinary
research in medicine (OPENMED)”, ITMS2014+: 313011V455 supported by the Operational
Programme Integrated Infrastructure, funded by the ERDF; COST CA 17 108.

80 Obsah




NAZEV PRACE

AUTOR
titul, jméno pfijmeni, védecka
hodnost

PRACOVISTE AUTORA

Uplny nazev pracovisté
Spoluautofi
pfijmeni jméno, index pracovisté

Pracovisté spoluautord
index, nazev pracovisté

Detekcia a izolacia arbovirusov prenasanych klie§t’ami na Slovensku
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Uvod

Klieste predstavuju jedny z najddlezitejsich vektorov arbovirusov ohrozujucich zdravie I'udi,
domacich a volne Zzijucich zvierat. Na uzemi Slovenskej republiky (SR) boli doposial
detegované 4 kliestami prenaSané arbovirusy: virus kliestovej encefalitidy (TBEV), Tribec¢
virus (TRBV), Lipovnik virus (LIPV) a virus Uukuniemi (UUKV).

Ciel

Detekcia a izolécia arbovirusov z odchytenych kliestov.

Metodika

Zbery kliest'ov boli realizované v roku 2019, a to vlajkovanim a z odchytenych vtakov. Celkovo
bolo otestovanych 217 poolov kliestov (vegetacia, n=1132; z odchytenych vtakov, n=144).
Detekcia virusov bola vykonana konven¢nou, hemi-nested PCR a RT-gPCR [1,3,4,5,6].
Homogenaty z pozitivnych poolov boli pouzité na izolaciu virusov na bunkovej linii Vero E6.

Vysledky

Celkovo boli detegované 2 kmene UUKV (56.C/19, 68.C/19) a 2 kmene TRBV (248.C/19,
283.C/19) v pooloch s kliestami druhu Ixodes ricinus. VSetky kmene boli tispesne izolované
aj na bunkovej linii Vero E6. Kmene UUKYV boli detegované v kliest'och z vegetacie, kmene
TRBYV boli detegované v kliest'och odobratych z vtakov (Prunella modularis, Turdus merula).
Vsetky pooly boli negativne na pritomnost TBEV a LIPV.

Zaver

V nasej praci boli detegované 2 kmene UUKV a 2 kmene TRBYV, ¢o naznacuje ich aktivny
transmisny cyklus na vybranych tzemiach. Existuje predpoklad, ze TRBV modze byt
povodcom encefalitid neznamej etiologie. Prave neSpecifické priznaky znacne stazuji
diferencidlnu diagnostiku arbovirusovych infekcii. Na Slovensku bolo medzi rokmi
2016 — 2018 z celkového poctu virusovych CNS infekcii 40% diagnostikovanych ako blizsie
neur¢ena virusova infekcia [2]. Detekcia virusov v kliestoch moze odhalit’ zvysenu aktivitu
arbovirusov, ¢o je nevyhnutné pri zavaddzani u¢innych kontrolnych a preventivnych opatreni.

This research was funded by the Slovak Research and Development Agency, grant numbers APVV-19-0440; project
implementation: “Open scientific community for modern interdisciplinary research in medicine (OPENMED)”,
ITMS2014+: 313011V455 supported by the Operational Programme Integrated Infrastructure, funded by the
ERDF; COST CA 17 108.
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Vliv vybranych protektivnich kultur a jejich metabolit s antimikrobialnimi
ucinky na produkci tyraminu u kmeni izolovanych z fermentovanych potravin

Ing. Khatantuul Purevdorj, Ph.D.

Univerzita Tomase Bati ve Zlin&, Fakulta technologicka, Ustav inZenyrstvi ochrany Zivotniho prostedi

Buiikova Leona', Klementova Lucie!, Dlabajova Andrea?, Buiika Frantisek?,

'Univerzita Tomége Bati ve Zling, Fakulta technologicka, Ustav inZenyrstvi ochrany Zivotniho
prostiedi,
2Univerzita obrany, Fakulta vojenského leadershipu, Katedra logistiky

Tyramin je povazovan za jeden z nejtoxi¢téjSich biogennich amini a je bézné produkovan
bakteriemi mlé¢ného kvaseni ve fermentovanych potravinach. Cilem této studie bylo zkoumani
vlivu vybranych nisin produkujicich kment Lactococcus lactis subsp. lactis a jejich
bezbunéénych supernatantt (CFS) na tyrozindekarboxylazovou aktivitu u bakterii izolovanych
z fermentovanych potravin. Nejprve byl zkouman antimikrobialni ucinek CFS z kmend
Lactococcus lactis na testované kmeny laktobacili pomoci jamkové difizni metody. Na
zaklad¢ ziskanych vysledku bylo vybrano Sest protektivnich kment. Vliv téchto kment a jejich
ptislusnych CFS na tyrosindekarboxylazovou aktivitu u testovanych kmend Lactobacillus
a Lactiplantibacillus byl sledovan v MRS bujoénu obohaceném 0 L-tyrosin. Vyprodukovana
mnoZzstvi tyraminu byla monitorovana pomoci HPLC-UV.

Tvorba tyraminu nebyla detekovana u vSech testovanych kment Lactobacillus
a Lactiplantibacillus v ptitomnosti 2 protektivnich kment (Lc. lactis subsp. lactis CCDM 71
a CCDM 702) a jejich CFS. Navic zbytek zkoumanych protektivnich kmenti (CCDM 670,
CCDM 686, CCDM 689 a CCDM 731) a jejich CFS vyznamné snizily produkci tyraminu
(P < 0,05) u 4 ze 6 testovanych tyramin-produkujicich kment. Vysledky této prace naznacuji,
ze nisin-produkujici kmeny a jejich CFS by mohly slouzit jako nastroj pro zajisténi kontrolnich
opatieni, ktera zabrani vysoké kumulaci tyraminu ve fermentovanych potravinach.
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Vplyv topickej aplikacie Weissella cibaria na koZzni mikrobiotu koni
postihnutych dermatitidou sponky

MVDr. Eva Stykova, PhD.?

'Klinika koni, Univerzita veterinarskeho lekarstva a farmacie v Kosiciach, Komenského 73, 041 81
Kosice, Slovenska republika

Nemcova Radomira?, Valocky Igor?, Ka¢irovéa Jana?

2Katedra mikrobioldgie a imunoldgie, Univerzita veterinarskeho lekdrstva a farmacie v Kogiciach,
Komenského 73, 041 81 Kosice, Slovenska republika

Dermatitida sponky (podlom) je multifaktoridlne ochorenie sposobené zmieSanymi
stafylokoko-fungalnymi infekciami so zmenou ekosystému koze. Ciel'om prace bolo overenie
u¢inku kmena Weissella cibaria Biocenol™ 4/8D37 CCM 9015 stabilizovaného na alginite
na koznti mikrobiotu modelovych pacientov s dermatitidou. Do experimentu bolo zaradenych
12 kobyl norika muranskeho s podlomami na panvovych konéatinach. Siestim kobylam bol
pocas 14 dni topicky aplikovany kmefi W. cibaria na alginitovom nosici a 6 kobylam samotny
nosi¢. Vzorky koznych sterov boli analyzované amplikonovym sekvenovanim. Vysledky
preukazali, Ze kment W. cibaria ovplyvnil rodové zastipenie mikrobioty koZe koncatin
postihnutych dermatitidou. Pocas aplikacie W. cibaria doslo k % poklesu potencionalnych
agensov ochorenia z rodov Staphylococcus, Streptococcus a Corynebacterium oproti stavu
pred zaciatkom aplikacie. Rod Staphylococcus predstavoval pred zaciatkom aplikacie
W. cibaria 18,18%, na 14. defi 2,43% a po 7 dioch od ukonéenia aplikacie klesol az pod 1%.
Rod Streptococcus tvoril pred zaciatkom aplikacie W. cibaria 14,68 % a na 14. defi klesol na
1,32%, rod Corynebacterium tvoril pred zaciatkom aplikacie W. cibaria 13,25% a na 14. den
tvoril 6,24%. Rod Weissella pred aplikaciou nebol vo vzorkach detegovany. Pocas aplikacie
tvoril 75 — 80% mikrobioty ziskanej z koznych sterov a 7 dni od ukonéenia aplikacie
predstavoval 10% mikrobioty. Kmefi W. cibaria mal pozitivny vplyv na klinicky obraz
dermatitidy pocas topickej aplikacie a zabranoval recidivam ochorenia 6 mesiacov po jej
ukonceni.

Tato praca bola podporovand Agenturou na podporu vyskumu a vyvoja ¢. APVV-16-
0203 a VEGA 1/0372/22.
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GNOTOBIOTIC PIGLET MODEL OF SALMONELLOSIS

doc. Ing. Bc. Igor Splichal, CSc.

Laboratory of Gnotobiology, Institute of Microbology of the Czech Acad Sci, Novy Hradek

Alla Splichalova !, lvan Rychlik 2, Zdislava Kindlova !, Eva Vlkova 3

! Laboratory of Gnotobiology, Institute of Microbology of the Czech Acad Sci, Novy Hradek

2 Department of Microbiology and Antimicrobial Resistance, Veterinary Research Institute Brno,
Brno

3 Department of Microbiology, Nutrition and Dietetics, Czech University of Life Sciences Prague,
Prague

Introduction

Salmonella enterica serovar Typhimurium causes self-limiting gastroenteritis (salmonellosis)
in previously healthy patients. In contrast, it can induce life-threatening illnesses in
immunocompromised individuals such as young infants and elders. Its LT2 strain (LT2) is
avirulent for conventional piglets with balanced microbiota.

Aim
Summary of our experience with the gnotobiotic piglet model of salmonellosis.

Methods
Clinical signs, cultivation methods, histology, immunofluorescence, Real-Time PCR, ELISA,
XMAP (Luminex).

Results

Infection with LT2 induced fever, anorexia, sleepiness, and diarrhea, and it was lethal for one-
week-old germ-free piglets. Changes in the intestinal histology, expression of tight junction
proteins claudin-1 and occludin, and excessive local and systemic levels of cytokines
HMGBL1, IL-8, IL-10, and TNF-a. documented the detrimental effect of LT2 in these
immunocompromised piglets. The virulence of LT2 depended on the truncation of its
lipopolysaccharide.

Conclusion

The gnotobiotic piglet is a suitable animal model for salmonellosis in weakened individuals.
It allows studies for verifying probiotic safety and modulation of colonization resistance
induced by defined microbiota.

This work was supported by the grant 21-15621S of the Czech Science Foundation.
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IMMUNOCOMPROMISED HOST, SYNTHETIC MICROBIOTA, AND
COLONIZATION RESISTANCE

MUDr. Alla Splichalové, Ph.D.

Laboratory of Gnotobiology, Institute of Microbology of the Czech Acad Sci, Novy Hradek

Igor Splichal %, Kristyna Horvathové 2, Eva Vlkova 2

! Laboratory of Gnotobiology, Institute of Microbology of the Czech Acad Sci, Novy Hradek
2 Department of Microbiology, Nutrition and Dietetics, Czech University of Life Sciences Prague,
Prague

Introduction

Gnotobiotic animals are suitable animal models for studying host-microbiota and microbiota-
microbiota interferences. Hysterectomy-derived colostrum-deprived germ-free (GF) piglets
are a translational model of immunocompromised hosts, e.g., Cesarean section-born infants
and elders. A synthetic microbiota (SM) with defined properties is a promising way to support
the health of immunologically weakened individuals.

Aim

Verifying surviving one-day-old hysterectomy-derived colostrum-deprived GF piglets
associated with a defined SM composed of pig commensal bacteria and increased colonization
resistance of one-week-old piglets with the SM against infection with Salmonella
Typhimurium (STM).

Methods

Association of GF piglets with the SM. Evaluation of the clinical signs of the piglets and
protective role of the SM against STM infection (cultivation methods), histopathology, Real-
Time PCR, ELISA, and XMAP technology (Luminex).

Results

The SM-associated STM-infected piglets showed milder clinical signs of salmonellosis (fever,
diarrhea, anorexia, sleepiness) than the STM-infected piglets without the SM. The
colonization of the gastrointestinal tract with the SM prevented STM translocation and sepsis
within 24 hrs after the infection.

Conclusion
Using SM can be a way of increasing colonization resistance in immunologically weakened
individuals and their resistance to enteric infections.

This work was supported by the grant 21-15621S of the Czech Science Foundation.
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Detection of beta-lactamases in bacteria of animal origin

Mgr. Veronika Zd’arska*

1Department of Microbiology, Faculty of Medicine and Dentistry, Palacky University Olomouc

Chudobovéa Hana?, Prochazkova Petra®, Hricova Kristyna®, Mezerova Kristyna!, Bardoti Jan®, Kolat
Milan'4, Dolejska Monika®, Sukkar lva®, Mlynar&ik Patrik®

!Department of Microbiology, Faculty of Medicine and Dentistry, Palacky University Olomouc;
2Laboratory of Growth Regulators, Faculty of Science, Palacky University; 3State Veterinary Institute
Olomouc; “University Hospital Olomouc; *CEITEC VETUNI Brno, University of Veterinary
Sciences Brno

Introduction

The emergence of beta-lactam resistance in bacteria is a serious public health concern mainly
due to the production of a large spectrum of beta-lactamases, which ultimately limits human
therapeutic possibilities.

Objective
This study aimed to (1) design primers to detect a wide range of beta-lactamase genes and (2) to
detect the presence of beta-lactam resistance and determine the genes involved in this process.

Methodology

So far, a total of 123 strains of enterobacteria and gram-negative non-fermenting bacteria
resistant to cefotaxime, ceftazidime or meropenem, which came from chicken farms in
Moravia, were examined. PCR amplification using specific primer pairs and whole-genome
sequencing (WGS) was used to screen and characterise f-lactamase genes. Sequence analysis
was performed using the Resfinder database and Geneious Prime bioinformatics software.

Results

In this study, we attempted to design 76 specific primers to specifically detect 3193 different
beta-lactamase genes, representing 99.7% of analysed beta-lactamase subtypes and more than
80.9% of the total number of enzymes described so far and are suitable for detection and
epidemiological analysis of a wide range of clinically essential beta-lactamase genes in bacteria.
Of the 123 isolates of bacteria resistant to cefotaxime, ceftazidime or meropenem analysed
contained various AmpC variants, broad-spectrum and extended-spectrum beta-lactamases
and oxacillinases. The presence of carbapenemases was also detected. Further, new beta-
lactamase variants were found. Moreover, putative genes encoding new so far unknown beta-
lactamase genes were found.

Conclusion

This study points to various beta-lactamase resistance genes in selected bacteria of animal
origin. The current epidemiology of beta-lactamase-producing bacteria in veterinary medicine
is not yet fully understood. Data on the presence and distribution of these genes are lacking,
S0 continuous monitoring is essential.

Funding
This research was funded by JG_2019 005 and IGA_LF 2022 018.

Keywords
beta-lactamase, antibiotic resistance, bacteria, PCR, primer
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