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01. Pseudomonas sp. as a producer of maltohexaose producing amylases
M. Blahova (1), H. Hronska (1), M. Rosenberg (1)

(1) Institute of Biotechnology, Faculty of Chemical and Food Technology, Slovak University
of Technology, Bratislava, SK

Maltohexaose producing amylases (G6 — amylases) are responsible for cleaving starch and
other related o-1,4 glucans into maltohexaose. Maltohexaose is a maltooligosacharide and
together with other types of maltooligosaccharides are considered as functional
oligosaccharides consisting of 3 to 10 a-D-glucose monomers linked by a-1,4-glycosidic
linkages. In recent years they have attracted a lot of attention thanks to their unique properties
and wide range of applications e.g., in food industry, pharmaceutical or cosmetic. To reduce
the cost and increase the availability of maltooligosaccharides, it is effective to perform
enzymatic synthesis instead of the classical chemical approach, involving maltooligosaccharide
producing amylases MPAses. For this purpose, it is necessary to know the detailed properties
of these enzymes. Although genetic engineering is nowadays the main approach to obtain
industrially suitable enzymes, searching for novel wild-type producers and their natural genes
is still an indispensable strategy to obtain new MPAses with powerful properties.

The aim of this study was the screening of novel potential producers of MPAses within the
genus Pseudomonas sp. with consecutive optimization of the cultivation conditions of the
selected strain on the production of MPAses. The optimization was performed under the
different submerged cultivation conditions. The selection was performed by the evaluation of
the content of maltooligosaccharides in the reaction mixture of the enzyme reaction, which was
triggered by a crude enzyme preparation of MPAses obtained from the culture medium. The
content of maltooligosaccharides in the reaction mixture was determined by HPLC. As a result
of this work, one tested strain of the genus Pseudomonas sp. showed higher G6-amylase
activity, giving 27% of maltohexaose after 48 hours of maltodextrine hydrolysis under our
experimental conditions with no significant production of other maltooligosaccharides. Further
experiments are still needed for more detailed characterization.

Acknowledgement: This study was supported by grant APVV-16-0314.
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02. Jak uchovat audiovizualni materialy pro dalSi generace?
T. Brany$ova (1), M. Kraémarova (1), M. Durovi¢ (2), K. Demnerova (1), H. Stiborova (1)

(1) Ustav biochemie a mikrobiologie, Fakulta potravinaiské a biochemické technologie,
Vysoka skola chemicko-technologické, Praha, CZ

(2) Ustav chemické technologie restaurovani pamatek, Fakulta chemické technologie, Vysoka
Skola chemicko-technologické, Praha, CZ

Kulturni pamatky vcetn€¢ audiovizudlnich materiali bézné podléhaji biodeterioraci, a to
predevsim pisobenim mikromycet. Jednim z faktort, ktery vyznamné ovlivituje biodeterioraci
materidlti, je vyskyt mikroorganismi v ovzduSi. V nasi studii jsme proto identifikovali
mikroskopické houby pfitomné jak na audiovizualnich materialech, tak i v ovzdusi. Pro nase
gely bylo provedeno vzorkovani ve &tyfech depozitaiich Ceské republiky. Z materialti byly
odebrany stéry polyuretanovymi stérovymi houbic¢kami a vzduch byl odebran aeroskopem.
Z odebranych vzorki byla izolovana metagenomicka DNA a pomoci specifickych primert pro
ITS gen a dvou krokové PCR byly piipraveny amplikony pro sekvenovani metodou Illumina
MiSeq. Sekvenovani bylo provedeno na Univerzité Fairbanks, Aljaska. Obdrzené sekvence
byly nésledné zpracovany pomoci balicku DADA2 v programovacim jazyce R. Nejprve byly
odstranény primery a poté bylo pfifazeno taxonomické zatazeni. Nasledné statistické analyzy
byly také provedeny v R. Byl zjiStén signifikantni vliv lokalit a typu archivalie, tedy zda se
jedna o filmovou pasku, fotograficky pozitiv ¢i negativ, na slozeni mikrobialnich populaci. Déle
bylo zjisténo, ze témét polovina druhd identifikovanych v ovzdusi se nachéazi také na
materidlech. Ve vSech lokalitach pfevladal kmen Ascomycota a jeho tfidy Eurotiomycetes a
Dothideomycetes, a to jak v ovzdusi, tak i na materidlech. Dalsim krokem bude vzorkovani
v dalsich archivech Ceské republiky a ziroven rozsahlej§i analyza vzduchu, ktera bude
zahrnovat nejen vyhodnoceni kontaminace z metagenomické DNA, ale také z RNA, aby byla
zjiSténa piitomnost metabolicky aktivnich mikroorganismi. Navic budeme porovnavat tyto dveé
molekularné-biologické metody s tradi¢nimi kultivaénimi metodami, kde se budeme snazit

-----

by méla pomoci k vyvoji vhodné dezinfekéni metody, ktera tak bude specificky cilena.

Tato prace vznikla za finanéni podpory Ministerstva kultury Ceské republiky grant &.
DG18P020VV062.
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03. Charakterizacia bakteridlnych izolatov rezistentnych voc¢i antibiotikim
zo stolice domacich zvierat a ich majitelov

K. Cverenkérova (1), M. Krahulcova (1), A. Dobiasova (1), L. Birosova (1)

(1) Oddelenie vyzivy a hodnotenia kvality potravin, Ustav potravinarstva a vyzivy, Fakulta
chemickej a potravinarskej technologie, Slovenska technicka univerzita, Bratislava, SK

Uvod: Crevna mikrobiota je dolezitou su¢astou Fudského aj Zivo¢isneho &revného traktu.
Okrem prospeSnych mikroorganizmov sa v nej mézu vyskytovat’ mikroorganizmy odolné
voc¢i antibiotikdm. Ciel'om prispevku bolo charakterizovat’ 141 izolatov koliformnych baktérii
rezistentnych voci antibiotikdm zo stolice psov, maciek a majitel'ov z hl'adiska citlivosti na
vybrané antibiotika, tvorby biofilmu a produkcie efluxnych pimp. Dalej bola analyzovana
pritomnost’ génov rezistencie blatem, blashv a blaoxa.

Metodika: Citlivost’ izolatov koliformnych baktérii na vybrané antibiotikd sme stanovili
makrodiluénou metédou. Tvorbu biofilmu sme sledovali pomocou kolorimetrickej metody
s krystalovou violetou. Nadmerna expresia efluxnych pump bola detegovana cartwheelovou
metodou s etidium bromidom. Gény rezistencie boli amplifikované PCR a detegované gélovou
elektroforézou.

Vysledky: Vsetky izolaty koliformnych baktérii boli rezistentné voci ampicilinu, pricom u 130
izolatov Escherichia coli sa jedna o ziskany typ rezistencie. Druhy najvyssi pocet rezistentnych
izolatov bol voci tetracyklinu (32,6 %), izolaty patrili hlavne k druhu E. coli a Klebsiella
pneumoniae. Vsetky izolaty boli citlivé na meropenem. Nadmerna expresia efluxnych pump
modze byt pri¢inou multirezistencie baktérii voci viacerym antibiotikdm. Pritomnost’ tohto
mechanizmu rezistencie sa nepotvrdila u ziadneho izolatu. Tvorba biofilmu poskytuje
baktériam ochranu pred neziadicimi vplyvmi z prostredia. Najviac izolatov patrilo k strednym
(55,3 %) asilnym producentom biofilmu (41,1 %). Z vybranych génov rezistencie sa
pritomnost’ génu blarem potvrdila u 2 izolatov K. pneumoniae. Gén blasny sa vyskytoval u 4
izolatov K. pneumoniae. Izolaty s génmi rezistencie pochadzali zo vzorky stolice 52 ro¢nej Zeny
diagnostikovej s diabetom 2. typu, u ktorej sa preukazala pritomnost’ koliformov rezistentnym
voci viacerym antibiotikam.

Zaver: Miera rezistencie skimanych izolatov voci antibiotikdm sa pohybovala od 100 % u
ampicilinu po 2,1 % u ciprofloxacinu. Multirezistencia vo¢i min. 3 antibiotikdm z r6znych tried
sa vyskytovala u 19,2 % izolatov, ktoré pochadzali od 2 os6b. VzhI'adom na povod izolatov
z ¢revne] mikrobioty sa U nich potvrdila silnd schopnost’ tvorit’ biofilm. Pritomnost’ génov
kodujtcich betalaktamazy bola zriedkava, u 2,91 % testovanych izolatov.

12



04. Study of the influence of native acyltransferases of Yarrowia lipolytica on
its ability to accumulate 3-acetyl-1,2-diacylglycerols

J. Hambalko (1), K. Kovécsova (1), M. Carnecky (1), P. Gajdos (1), M. Certik (1)

(1) Institute of Biotechnology, Faculty of Chemical and Food Technology STU, Bratislava,
Slovakia

3-acetyl-1,2-diacylglycerols (AcDAG) are unique group of storage lipids which contain acetate
on the sn-3 position of glycerol instead of long-chain fatty acyl. These molecules were found
in several plant and animal species. They are formed from diacylglycerols by the action of
diacylglycerol acetyltransferase (DACT). Since AcDAG have special physical and biological
properties compared to common triacylglycerols (TAG), their potential applications are very
wide. They could be used as emulsifiers, lubricants and plasticizers as well as food supplements.
The most appealing use of AcDAG is for direct application as biofuel without prior
derivatization.

Yarrowia lipolytica is an oleaginous yeast of great interest due to availability of genetic
engineering tools which permits production of “tailor-made” lipids by engineered yeast cells.
In this work 3 new recombinant strains of Y. lipolytica with different native acyltransferases
(LRO1, DGA1 and DGAZ2) were constructed. Strains JIMY 1882 (Q4 pTEF-LRO1-URA3ex),
JMY1884 (Q4 pTEF-DGA2-URA3ex) and JIMY 1892 (Q4 pTEF-DGA1-URA3ex) were used as
the hosts. All host strains were transformed with 8UAS-pTEF-EeDACT-LEU2ex expression
cassette (EeDACT gene coding DACT in Euonymus europeaus) to study influence of each
individual TAG producing acyltransferase on AcCDAG accumulation. Recombinant strains of
Y. lipolytica were grown on media with two different carbon sources. Intracellular lipids were
extracted, purified and analyzed using GC-/FID/MS and TLC methods.

Comparisons of the effect of individual acyltransferases synthesizing TAG on AcDAG
production showed a competitive relationship between acyltransferases and acetyltransferase
EeDACT with respect to enzyme localization and substrate availability. Regardless of the
growth conditions, YL55 (JMY1882 pTEF-EeDAcT-LEU2ex) accumulated maximal levels of
AcDAG in intracellular lipids (14,3% on glucose medium and 19,3% on waste oil medium).
LROL1 has lower activity towards TAG formation compared to DGA1 and DGA2. Moreover,
LROL1 is not strictly localized on the endoplasmic reticulum while EeDACT is. Thus, LRO1 is
the most promising acyltransferase for redirection of metabolism to AcDAG production instead
of TAGin Y. lipolytica.

The work was supported by grants APVV-17-0262 and VEGA 1-0323-19.
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05. Yarrowia lipolytica: a miraculous oil-degrading yeast
N. Hanisakova (1), M. Vitézova (1)

(1) Section of Microbiology, Department of Experimental Biology, Faculty of Science,
Masaryk University, Brno, CZ

The overproduction of food in these days is connected with one major problem we have to face.
And that is food waste. According to statistic, it is produced over 88 million of tons of kitchen
and restaurant waste in EU. It is about 173 kg per person. The most food waste is produced in
households, about 53 % of produced food waste, another 19 % origins in food processing. The
remaining part is composed of food waste from restaurants facilities, primary food production
and retail shops and markets. One of the options of food waste processing is to use it in biogas
reactors. But the food waste is always combined with different input substrates, as it contains
high lipid content and low pH, which can inhibit the microorganisms responsible for the
fermentation processes, so it is demanded to look for alternative solutions.

The yeast Yarrowia lipolytica is eukaryotic microorganism, which is recognised for its lipid-
degrading abilities. Its potential application for fat-waste wastewater from olive mill was
already explored. However, for the purpose of investigation degradation of fats present in the
cooking food-waste, better understanding of degradation of individual fats is required to
determine the versatility of this yeast.

Using OxiTop Control device to measure biological oxygen demand, respiration of the yeast
during degradation was measured with different types of substrate. In the experiments were
applied not only different oils, but also oils with different level of heat processing.

The Yarrowia lipolytica was capable of degradation of all used oils, without noticeable
influence of degradation level. With higher fat concentration, the inhibition did not occur until
21 % v/v (rapeseed and sunflower oil) and it only led to prolongation of lag phase. Yarrowia
lipolytica proved as potential microorganism usable in the waste management as lipid degrader.
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06. Construction of a simple synthetic bacterial consortium with division of
labour

S. Juracka (1), P. Dvotak (1)

(1) Laboratof bioinzenyrstvi mikroorganismt, Ustav experimentalni biologie (Oddgleni
mikrobiologie), Prirodovédecka fakulta, Masarykova univerzita, Brno, CZ

A microbial consortium is a coexistence of two and more microorganisms, which are somehow
interacting together. This life strategy is common in nature. Living in the community, organisms
can leave an energetically demanding life of generalist and specialize. This is marked as a
division of labour. In recent years, there is a rapidly growing interest in microbial consortia in
biotechnology and synthetic biology, because the division of labour often provides higher yields
of target bioproducts and cells are more stress-resistant compared to single cell approach.

The aim of this study is to create a simple microbial consortium consisting of two recombinant
strains of the biotechnologically attractive bacterium Pseudomonas putida. Through the
division of labour, the consortium will be able to use polymeric carboxymethyl cellulose
(CMC), which simulates waste plant cellulose, as a carbon source to generate a target product.
The first strain will produce cellulolytic enzymes that will be released into its environment
through induced programmed cell lysis. The second strain will grow on monomeric and
oligomeric sugars released from the hydrolysed CMC and form a desired product.

To prevent basal expression of the lytic protein gene, the activity of its promoter will be
controlled by an innovative digitization module. This module will ensure the expression of the
gene for a toxic lytic protein only in the presence of a specific inducer.

The assembly of recombinant strains is mainly achieved by a conjugation-based method called
triparental mating and by heterologous expression of genes from standardized SEVA plasmids.
The genome editing of the P. putida chassis strains is performed by the Tn7 transposon system.
Cell cultures are analysed by using a plate reader and flow cytometry.

After the consortium construction, we plan to compare the efficiency of the synthetic
community in formation of a bioproduct from CMC with a genetically engineered generalist

strain that will combine all the necessary functions. Such a comparison will prove or disprove
the benefit of the division of labour in our model system.

Project is sponsored by Grant Agency of Masaryk University (MUNI/C/1811/2020)
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07. Polyklonova protilitka anti-CR3-RP zniZuje hydrofobicitu bunkového
povrchu patogénnej kvasinky Candida albicans a inhibuje tvorbu biofilmu

S. Kendra (1), J. Dekkerova (1), H. Bujdakova (1)

(1) Univerzita Komenského v Bratislave, Prirodovedecka fakulta, Katedra mikrobioldgie a
viroldgie, Mlynska dolina, Ilkovi¢ova 6, 84215 Bratislava, SK

Z dovodu zvysujucej sa antifungalnej rezistencie v klinickej praxi sa pozornost’ vedcov v
stCasnosti upiera na hladanic alternativnych sposobov lie¢by kvasinkovych infekecii.
Polyklonové protilatka (Ab) anti-CR3-RP sa viaze na povrchovy kvasinkovy antigén CR3-RP,
¢im brani adherencii kvasinkovych buniek s hostitel'skymi bunkami a zamedzuje tvorbe
biofilmu. PredloZzeny vyskum bol zamerany na schopnost Ab ovplyviiovat' hydrofébne
vlastnosti buniek a inhibovat’ tvorbu biofilmu kvasinky Candida albicans rezistentnej voci
konvenénym antifungalnym latkam (ATF).

Schopnost’ kvasiniek tvorit’ biofilm v pritomnosti vybranych ATF a anti-CR3-RP Ab (pridanej
po¢as adherentnej fazy) bola stanovend pomocou XTT redukénej metody. Struktira
kvasinkového biofilmu s/bez Ab bola pozorovana technikami svetelnej a fluorescencéne;j
mikroskopie. Celkova hydrofobicita bunkového povrchu (CSH) bola merana pre planktonické
bunky pomocou dvojfazovej separacnej metdédy (n-oktdnovy test) a prepocitand na
percentualny podiel hydrofébnych buniek v planktonickej kultare po oSetreni/bez oSetrenia Ab.
Zmeny v expresii génov asociovanych s CSH (CSH1) a tvorbou biofilmu (ALS1, ALS3, ALS9,
BCR1) v 48 hodinovom biofilme vytvorenom s/bez pritomnosti Ab boli determinované
metodou kvantitativnej Real-Time PCR.

Protilatka anti-CR3-RP inhibovala tvorbu biofilmu §tandardného kmena C. albicans SC5314 o
45 % a klinického izolatu C. albicans CCY29-3-164 rezistentného na flukonazol a kaspofungin
0 34 % oproti kontrole. ZniZzena schopnost’ kvasinky tvorit’ biofilm po inkubécii s Ab bola
nasledne potvrdena aj snimkami svetelnej a fluorescencnej mikroskopie. N-oktanovym testom
bol preukazany aj vplyv Ab na CSH (pokles hydrofobnych buniek v planktonickej populacii C.
albicans SC5314 0 45 % a C. albicans CCY29-3-164 0 39 %). Napokon, pomocou metody
Real-Time PCR bolo potvrdené znizenie relativnej expresie vSetkych piatich sledovanych
génov v biofilme po oSetreni Ab v porovnani s kontrolou bez Ab, kym t¢inok Ab na gén CSH1
sa preukazal ako najvyraznejsi (100nasobné zniZenie expresie).

Schopnost” anti-CR3-RP Ab ovplyviiovat’ hydrofobne vlastnosti buniek, a tym prispievat’ k

inhibicii tvorby biofilmu sa javi ako vel'mi sl'ubnd. Pre detailnejSie pochopenie mechanizmu
pdOsobenia Ab je vSak nevyhnutny d’alsi vyskum.

Této praca bola podporena projektom VEGA 1/0537/19 a Slovenskou agentirou na podporu
vyskumu a vyvoja na zaklade zmluvy ¢. APVV-15-0347.
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08. Methanothermobacter — prastary mikroorganismus v moderni
biotechnologii

A. Kohoutova (1), N. Hanisakova (1), M. Vitézova (1)

(1) Oddéleni mikrobiologie, Ustav experimentalni biologie, Pfirodovédecka fakulta,
Masarykova univerzita, Brno, CZ

V soucasnosti nase spolecnost ¢eli mnoha ekologickym i socioekonomickym problémim. U
fady znich se jedna o dusledky kazdodenni antropogenni aktivity. ZvySovani podilu
sklenikovych plynt v atmosféte nebo snizujici se zasoby fosilnich paliv mezi n¢ bezpochyby
patii. Tato tiziva situace si zadd vyvoj novych a k zivotnimu prostiedi Setrnych zptisobu
ziskavani energie.

Technologie Power-to-Methane je navrzena k transformaci prebytki elektiiny z obnovitelnych
zdrojl elektrolyzou vody za vzniku vodiku. Ten je spolu s oxidem uhli¢itym z antropogennich
zdrojii vyuzit k produkci metanu. Kritickym bodem technologie je proces metanizace
zprosttedkovany metanogennimi mikroorganismy. Ty jsou nezbytné pro spravny chod celé
technologie a zaroven silné nachylné ke zménam vnéjsiho prostifedi. Cilem prace je proto
detailni popis ¢lena této skupiny mikroorganismi, zastupce domény Archaea,
Methanothermobacter sp.

Jiz na zacatku vyzkumu jsme provedli sekvenaci DNA izolatu z podzemniho zasobniku plynu
nasledn¢ identifikovaného jako Methanothermobacter thermoautotrophicus. Fyziologickou
charakterizaci izolatu provadime za pomoci fady nekonvenénich metod. Z téchto dat ziskavame
zakladni mikrobiologické konstanty, jako je specificka rychlost ristu (1) nebo konstanty vazané
k produkci metanu (MER, methane evolution rate) a vody (WER, water evolution rate). Krom
fyziologické charakteristiky bude mikroorganismus posuzovan i z pohledu biotechnologického
vyuziti. Prace zahrnuje také morfologickou charakterizaci.

Na zékladé dosavadnich experimentl se podafilo zjistit, ze specificka ristova rychlost tohoto
mikroorganismu dosahuje nejvyssich hodnot pfi kultivacni teploté 65 °C, avsak z hlediska

wewvr

Tato prezentace ma za ukol uvést posluchace do problematiky propojeni metanogenti a moderni
biotechnologie, nastinit koncept a cile vyzkumu, pfedstavit novou nekonvenc¢ni techniku pro
nepiimé stanoveni metabolické aktivity metanogentl a interpretovat dosavadni vysledky.
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09. Posouzeni ucinkii antimikrobidlnich enzymu na biofilm klinicky
vyznamnych druhii mikroorganismii

M. Koufilova (1, 2), L. Vacek (1, 2) L. Janda (1)

(1) Oddéleni infekénich chorob a preventivni mediciny, Vyzkumny tustav veterinarniho
1ékarstvi, v. v. 1., Brno, CZ

(2) Mikrobiologicky ustav Fakultni nemocnice u sv. Anny v Brn¢ a Lékarské fakulty
Masarykovy Univerzity, Brno, CZ

Se stale nartistajici mirou antimikrobidlni rezistence patogennich mikroorganismu se zvysuje
potieba rozsitit spektrum latek s antimikrobidlnim u¢inkem vyuzitelnych v terapii zavaznych
infekci. Jednim z moznych pfistupli, je vyuziti antimikrobidlnich enzymil (enzybiotik).
Vyhodou téchto proteint s antibakterialnim ucinkem je jejich vysoka specificita a aktivita
I proti rezistentnim druhtim patogent. Patogeny se Casto, zvlasté v piipadé chronickych infekci,
nachazi ve formée biofilmu, coz je spolecenstvi mikroorganismi chranénych pted vnéjsimi vlivy
vrstvou extraceluldrni hmoty. Tato forma existence patogent predstavuje zdvaznou komplikaci
pii lécbe. Cilem této prace je priprava a testovani vybranych antimikrobidlnich enzymi
(endolysin a ESP protedza).

Z dosavadnich vysledkl je zfejmé, Ze zavedeni mutaci ma stabilizujici efekt na strukturu
endolysinu, ktera byla potvrzena kontinualnim méfenim ristovych parametri bakteridlni
kultury na kmenech Staphylococcus aureus. Zavedeni jiz jedné mutace prodlouzilo dobu u¢inku
rekombinantniho endolysinu pfiblizné tfikrat, a to ze ¢tyi hodin na dvanact. Tato data tedy
naznacuji, ze by se takovyto enzym mohl uplatnit v 1é¢b¢ infekci S. aureus, ktery je jednim
Z nejcastéjsich huménnich patogend.

Tato prace byla podpofena grantem Ministrstva zdravotnictvi CR (NV19-05-00214).
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10. Vyskyt a identifikacia baktérii rezistentnych voci antibiotikam v ¢revnej
mikrobiote domacich zvierat a ich majitel’ov

M. Krahulcova (1), K. Cverenkarova (1), A. DobiaSova (1), L. BiroSova (1)
(1) Ustav potravinarstva a vyzivy, Slovenska Technicka Univerzita v Bratislave, SK

Uvod: Rozsirujuca sa rezistencia vodi antibiotikdm sa povazuje za jednu z najvacsich hrozieb
sucasnosti. Antibiotikd, ktoré si vyuzivané v huméannej medicine, su blizke triedam antibiotik
aplikovanych vo veterinarnej praxe. Baktérie prebyvajuce v ¢revnom trakte moézu predstavovat’
rezervoar génov rezistencie. Cielom tejto prace bolo zistit' a porovnat’ vyskyt koliformnych
baktérii rezistentnych voci vybranym antibiotikam v ¢revnej mikrobiote domacich zvierat a ich
majitel'ov, s oh'adom na ich prirodzenu pritomnost’ v ¢revnom prostredi.

Metodika: Monitoring bol vykonany na 18 vzorkach stolice (majitel’; pes; macka). Pritomnost’
celkovych a rezistentnych koliformnych baktérii sa zistovala pomocou Chromocalt Coliform
agaru (37 ° C, 24 hod). Koncentracie antibiotik aplikovanych pri monitoringu zodpovedali
europskym normam (EUCAST, 2020). Antibiotika vybrané na detekciu rezistentnych izolatov
boli ampicilin; gentamicin; ciprofloxacin; chloramfenikol; tetracyklin. V pripade tetracyklinu
bola pouzitd koncentracia zodpovedajiica americkym Standardom (CLSI, 2020). Baktérie
vyrastené na miskach s pridavkom antibiotika boli nasledne identifikované pomocou MALDI-
TOF hmotnostnej spektrometrie. Ako matrica bola pouzitd kyselina a-kyano-4-
hydroxyskoricova.

Vysledky: Pocet celkovych koliformnych baktérii sa pohyboval od 4,74 do 7,48 log KTJ/g vo
vzorkach odobratych od majitel'ov a v rozmedzi 3,60 - 7,77 log KTJ/g u vzoriek odobratych od
psov amaciek. Vyssia prevalencia tychto baktérii bola pozorovana u stolice majitel'ov.
Najvyssia miera rezistencie bola zaznamenana v pripade ampicilinu a gentamicinu, pricom
vyskyt rezistencie voci jednotlivym antibiotikdm véc¢Sinou koreloval medzi majitel'om
a zvieratom. Pomocou hmotnostnej spektrometrie sme identifikovali 141 kmenov
koliformnych baktérii rezistentnych voci antibiotikam: Escherichia coli (92,2 %), Klebsiella
pneumoniae (4,3 %), Enterobacter aerogenes (2,1 %), Enterobacter cloacae (1,4 %).

Zaver: Vysledky poukazuji na vztah medzi vyskytom baktérii rezistentnych na antibiotika u

domadcich zvierat a ich majitel'ov, ako aj na moznost’ Sirenia rezistentnych baktérii medzi
domécimi zvieratami a ich majitel'mi.
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11. Antimicrobial activity of nanofibers enriched by essential oils against
Cutibacterium acnes and Staphylococcus epidermidis

D. Langova (1), R. Pavelkova (1), I. Marova (1)

(1) Faculty of Chemistry, Brno University of Technology, Brno, CZ.

Cutibacterium acnes and Staphylococcus epidermidis have been recognized as inflammation
bacteria triggering acne. There are many cosmetics products containing lavender and mint
substances available on market, promising anti-inflamatory skin effect. The present study was
conducted to assess antimicrobial activity of functionalized nanofibers against pus-forming
bacteria causing acne. Nanofibers are promising material in wound healing with property of
releasing of active compounds to the wound. The same approach could be used in acne
treatment. In this work, nanofibers enriched by Mentha piperita and Lavandula angustifolia
essential oils were prepared to find the most suitable combination to maintain the antimicrobial
activity of essential oils.

Enriched nanofibers and chosen essential oils were tested for antimicrobial activity by broth
dilution method and method of agar diffusion. The results of both methods showed the
inhibitory effect of essential oils against both microorganisms tested. PHB and gelatine
nanofibers were prepared with different amount of essential oils added. The PHB nanofibers
were find not suitable for this purpose. In the case of the gelatine nanofibers antimicrobial
activity was observed with both chosen essential oils.

Our results showed that the gelatine is the most suitable material for preparing the nanofibers
enriched by essential oils as a potential product for acne treatment.

This work was supported by the project Nr. FCH-S-21-7483 of the Faculty of Chemistry BUT.
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12. Mikrobiologické benefity polyamidovych nanovlikennych materiali v
medicinskych aplikacich

S. Lencova (1), K. Zdenikova (1), H. Stiborova (1), K. Demnerova (1)
(1) Ustav biochemie a mikrobiologie, Vysoka $kola chemicko-technologicka v Praze, CZ

Nanovlakenné materidly jsou pro své unikatni vlastnosti vyuzivany v mnoha odvétvich,
medicinu nevyjimaje. Polyamid (PA) je diky své mechanické a biologické odolnosti vhodnym
polymerem pro vyrobu takovych nanomateriali. Pro jejich medicinské aplikace, jako jsou
trvalé ndhrady tkdni a organt nebo kryti koznich poranéni, je stéZejni mikrobiologicka
bezpecnost.

Interakce mezi PA nanomaterialy a klinicky vyznamnymi mikroorganismy ale dosud nebyly
detailné¢ studovany. Cilem prace proto bylo zhodnoceni vlivu PA nanomateridlll liSicich se
morfologii a funkcionalizaci na 1) zadrznost bakteridlnich bun¢k, ii) inhibici ristu bakterii a iii)
tvorbu biofilmu. Byly testovany jak nefunkcionalizované, tak 1 funkcionalizované
nanomateridly s chlorhexidinem (CHX) a dusi¢nanem stiibrnym (AgNO3). Jako modelovy
mikroorganismus byl zvolen Staphylococcus aureus CCM 4517. Pii filtraci bakterialni
suspenze doslo k zachytu bunék (3,3-6,8 10g10KTJI/ml ~ 96,7-100,0 %) vSemi testovanymi PA
nanomateridly; plo$na hustota byla vyhodnocena jako hlavni morfologicky parametr ovliviiujici
retenci (p < 0,01). Nefunkcionalizovany PA nevykazoval antibakterialni vlastnosti; vSechny
funkcionalizované PA rust bakterialnich bun¢k potlaéily (p< 0,05); PA CHX 4 hm% byl
vyhodnocen jako nejucinnéjsi z testovanych nanomateridlti. Na zavér byl sledovan vliv PA
nanomateridlll na tvorbu bakteridlniho biofilmu. Primér vldken byl stanoven jako klicovy
parametr ovliviiujici tvorbu biofilmu na nefunkcionalizovanych nanomaterialech (p < 0,01);
dale byly potvrzeny korelace mezi prichodnosti vzduchu, primérem vldken a plosSnou hustotou
(p = 0,05). Vsechny funkcionalizované PA snizily nebo zcela potlacily tvorbu biofilmu (p <
0,01). PA 0,1 hm% AgNO3 poskytoval obdobné vysledky jako nefunkcionalizovany PA 8% 2
g/m?, z &ehoz Ize usuzovat, Ze pti vhodné kombinaci morfologickych parametri nanomateriali
muZe byt dosaZeno stejné inhibice tvorby biofilmu jako pii vyuZiti nizkych koncentraci
antimikrobialnich latek. PA nanomaterialy, pfedev§im funkcionalizované, tak byly
vyhodnoceny jako vhodné pro medicinské aplikace.

Do budoucna by bylo vhodné dale studovat vliv morfologie na interakce s mikroorganismy a
umoznit tak vyrobu nanomateriald snizujicich rizika ndkaz z kontaminovanych zdravotnickych
pomtcek.
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13. Vyuziti Ramanovy spektroskopie pro identifikaci mikroorganismu
zpusobujicich infekce krevniho recisté

J. Masek (1), K. Rebrosova (1), M. Siler (2), O. Samek (2), F. Ruzicka (1)

(1) Mikrobiologicky ustav Lekarské fakulty Masarykovy univerzity a Fakultni nemocnice u
Svaté Anny v Brn¢, Pekatska 53, Brno, CR 5 )
(2) Ustav pfistrojové techniky, Akademie véd Ceské republiky, Kralovopolska 147, Brno, CR

Ramanova spektroskopie je metoda vibracni spektroskopie, zalozend na neelastickém rozptylu
monochromatického svételného paprsku pii pruichodu zkoumanou latkou. Ziskané spektrum
poskytuje neinvazivné informace o molekularni skladbé zkoumanych latek. V této praci byly
zkoumany moznosti vyuziti této metody na vykultivovanych koloniich mikroorganisma
zpusobujicich infekce krevniho feciste.

Testovano bylo 124 kmenil mikroorganisml nalezicich do 10 rodd. Po kultivaci 24 hodin pfi
37 °C na Muller-Hinton agaru byla ziskana charakteristickd ramanovska spektra, takzvany
,nfingerprint“. M¢feni probihalo na komer¢nim spektrometru (Renishaw inVia Raman
Spectrometer, Renishaw plc., Wotton-under-Edge, UK) s vinovou délkou laseru 785 nm a
dobou méfeni spektra 10 sekund. Pro odfiltrovani pozadi byla pouzita metoda Rolling-Circle
Filter (RCF), pro analyzu se bylo vyuzito metod strojového uceni Nearest Neighbour
Classification (KNN) a Support Vector Machine (SVM).

Celkova piesnost klasifikace byla s pouzitim RCF 88,89 %, s vyuzitim kNN 88,71 %. Objevily
se problematické kmeny, zejména produkce nékterych pigmenti mohla zhorsit kvalitu dat kvili
fluorescenénim vlastnostem. U nékterych druhti mohl hrat roli i niz§i pocet naméfenych kmend
¢1 vétsi vnitrodruhova variabilita.

Ramanova spektroskopie skytd potencial byt vyznamnou technikou v diagnostice infekci
krevniho tecisté. Ziskanim dostate¢né velké knihovny spekter a optimalizaci metody se mtize
jednat o rychlou a spolehlivou metodu se Sirokym vyuZitim v rdmci mikrobiologie.

Prace byla podpofena granty MUNI/IGA/1093/2020, MUNI/A/1486/2020 a NU21-05-0034.
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14. Modeling sorption isotherm of a dry yogurt dairy product, qurut

K. Nayab (1), L. Valik (1)

(1) Department of Nutrition and Food Quality Assessment, Institute of Food Science and
Nutrition, Faculty of Chemical and Food Technology, the Slovak University of Technology in
Bratislava, Radlinského 9, 812 37, Bratislava, Slovakia

Abstract

Sorption isotherm of various foods has been studied widely and used to predict and improve
the shelf life of food products. Milk and dairy products are some of the essential food matrices
globally. Qurut, a regional dairy product made by air drying of concentrated salted yogurt, is
primarily used in the Central Asia and the Middle East regions but is relatively new to the
Western World. The current research aims to study the moisture sorption behavior of this
product.

A static gravimetric method was used to determine adsorption and desorption isotherms of the
qurut at laboratory temperature of 25 °C. Samples were put on the top of various saturated
solutions (with water activity levels of 0.11 to 0.97) in closed jars. After reaching the
equilibrium conditions, their moisture content levels were analyzed using a moisture analyzer
and plotted in an x-y diagram against water activity levels of the saturated solutions. Later,
experimental data were fitted to various mathematical models using the least square method.

Obtained results show that the moisture content of the studied sample, qurut, is correlated
exponentially to the water activity level. The Hailwood model fitted the experimental data the
best, while Peleg and GAB models also fitted the experimental data satisfactorily. On the other
hand, the hysteresis effect was also observed between adsorption and desorption isotherms for
qurut samples.

Keywords: dairy product, qurut, sorption isotherm, GAB, Hailwood, hysteresis.
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15. Screening of potential hexosaminidases producers
E. Ondrejkova (1), H. Hronska (1), M. Blahova (1), M. Rosenberg (1)

(1) Institute of Biotechnology, Faculty of Chemical and Food Technology, Slovak University
of Technology in Bratislava, Bratislava, SK

B-N-acetylhexosaminidases occur in almost every living organism and they play key roles in
lot of essential life processes. Study of hexosaminidases is important mainly due to their
function in human body, such as cell signalization, cancer development, inflammatory
processes and many others, where their malfunction can cause serious disorders. Apart from
that, p-N-acetylhexosaminidases can be used as an effective tool to produce different types of
glycosides. Among of all microbial sources, fungal B-N-acetylhexosaminidases possess the
biggest biosynthetic potential.

We focused on screening of various fungi from our collection to discover new potential
producers of B-N-acetylhexosaminidases, that may have interesting properties. We tested
several strains from genera Penicillium, Talaromyces and Aspergillus for hexosaminidase
activity. The strains with the highest activity were selected and cultivated. Secretion of
hexosaminidases into media is typically a biphasic process. The highest level of specific activity
was achieved after 8-13 days of cultivation which strongly depends on the genus and species
of fungi. After the cultivation, extracellular hexosaminidases were isolated and purified, so we
were able to determine and compare their substrate specificity towards chromogenic and
fluorogenic glycosides.

In this lecture, examples will be presented which illustrate how the substrate specificity and
other properties of hexosaminidases depend on the microbial source of these enzymes.

Acknowledgement: This work was supported by grant APVV-16-0314.
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16. Plavodci zoonotickych onemocnéni v ZOO Brno
P. Pittermannova (1), L. Cernikova (2), A. Zakovska (3, 4), P. Vana (3), E. Bartova (1)

(1) Ustav biologie a chorob volné Zijicich zvitat, Fakulta veterinarni hygieny a ekologie,
Veterinarni univerzita Brno, CZ
(2) Oddg¢leni virologie a serologie, Statni veterinarni ustav Praha, CZ

(3) Ustav experimentalni biologie, P¥irodovédecka fakulta, Masarykova univerzita, Brno
(4) Katedra biologie, Pedagogicka fakulta, Masarykova univerzita, Brno

Volné¢ zijici savci a klist'ata hraji dilezitou roli pfi udrzovani a Sifeni zoondz v ptirodé, ale i u
zvitat zijicich v zajeti. Cilem prace bylo zjistit seroprevalenci Borrelia burgdorferi s.l., Coxiella
burnetii a Francisella tularensis u volné zijicich hlodavcii odchycenych v aredlu ZOO Brno a
zaroven u posbiranych klistat detekovat B. burgdorferi s.l. a Rickettsia sp. V roce 2018 bylo v
Z00 Brno odchyceno 58 hlodavcl a posbirano 166 klistat. Vyplachy srdci hlodavet byly
pouzity k serologickému vysetieni pomoci enzymové imunoanalyzy (ELISA). Z klistat byla
izolovana DNA s naslednou detekci patogenti pomoci PCR. Protilatky proti B. burgdorferi s.1.
byly detekovany u 6 (4,9 %) jedincu, protilatky proti C. burnetii u 5 (4,1 %) jedinci; protilatky
proti F. tularensis nebyly detekovany. V pfipad¢ klistat byla Rickettsia sp. detekovana u 5
(7,1 %) vzorka a B. burgdorferi s.l. u 11 (15,7 %) vzorku. Vysledky této studie ukazuji, ze je
tieba pocitat s tim, ze ZOO muze piedstavovat rizikové prostfedi pro pfenos zoonotickych

infekci.

Kontakt: Telefon: +420 721188335, E-mail: pittermannovap@vfu.cz, (P. Pittermannova)
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17. Fagova rezistence druhu Staphylococcus aureus
A. Sivékova (1), F. Razicka (1), R. Panttcek (2), K. Oremova (2), M. Dvotackova (1)

(1) Mikrobiologicky tstav Lékaiské fakulty Masarykovy univerzity a Fakultni nemocnice u
svaté¢ Anny v Brné, CZ
(2) Ustav experimentalni biologie, Pfirodovédecka fakulta Masarykovy univerzity, CZ

Bakterie Staphylococcus aureus patii mezi Casté patogeny zpusobujici hnisavé a respiracni
infekce. Jejich terapii komplikuje nartstajici antibiotickd rezistence proti bézné pouzivanym
preparatim. Jako terapie stafylokokovych infekci se proto kromé antibiotik nabizi i fagova
terapie. Tato 1écba ma vyhodu vtom, ze bakteriofagy specificky napadaji pouze dany
bakteridlni druh, takZe nemaji nezadouci u€inky na lidské buniky ani neni¢i pfirozenou
mikrofloru. Laboratorné se navic snadno mnozi, takze je lze ziskat ve velkém mnozstvi. Mezi
bakteriofagy napadajici stafylokoky patii 3 celedi fadu Caudovirales: Podoviridae,
Siphoviridae a Myoviridae. Jejich uziti v klinické praxi je vSak zatim omezené. Stejné jako
lidské bunky si i buniky bakteridlni vyvinuly za 1éta své koexistence mechanizmy virové
rezistence. Opakované nebo dlouhodobé terapeutické vyuziti fagh muze vést ke vzniku
bakteridlnich variant odolnych vii¢i fagim, coz by mohlo branit pfiznivym vysledkiim 1é¢by.

Infekce bakterii bakteriofdgy probihd v 5 fazich: adsorpce, penetrace do buiky, replikace,
kompletace novych viriont a lyza buitky. Mechanizmy rezistence byly popsany pouze pro faze
adsorpce, replikace a kompletace novych viriont. Jsou to piedev§im mutace povrchovych
molekul bakterii, napt. delece gent pro receptory fagh. Dale restrikéné-modifikacni systémy a
CRISPR/Cas systémy, které §tépenim virové DNA pied fazi replikace brani pomnozeni
bakteriofaga. Nakonec jsou to mechanismy abortivni infekce, které vedou ke smrti infikované
bunky ptfed dokonéenim reprodukénino cyklu faga. Preparaty vyuzivané k 1é¢bé
stafylokokovych onemocnéni se snazi predejit vzniku rezistence tvorbou koktejli slozenych
z vice druhti bakteriofagu.

V naSem pokusu jsme vystavili kultury v exponencidlni fazi rGstu kmenti S. aureus zran
plsobeni bakteriofaga 812K1-420 a sledovali vyvoj ristové kiivky po 20 hod nepfetrzité
kultivace. Nékteré z kmeni po pocatecni fazi, kdy byly vici fagu citlivé obnovily po cca 13
hodinach kultivace svilij rtst. Pii vyockovani z média kolonie téchto kmenl ztratily své
hemolytické vlastnosti a zvysila se mukozita jejich kolonii. Pti MALDI-TOF identifikaci se
pak snizilo skoére identifikace téchto kmend. V soucasné dobé provadime celogenomové
sekvenovani kmenti za ucelem detekce typu rezistence.

Pod&kovani: Prace byla podpofena grantem Ministerstva zdravotnictvi CR (NU21J-05-00035).
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18. Degradation pathways of D-limonene in bacteria Rhodococcus sp.
D. Silharova (1), H. Hronska (1), K. Kaniakova (1), M. Rosenberg (1)

(1) Institute of Biotechnology, Faculty of Chemical and Food Technology, Slovak University
of Technology, Bratislava SK

Limonene is one of the most common terpenes in the nature. This cyclic monoterpene is the
main constituent of citrus oil, an agro-industrial by-product of citric fruit juice processing. Its
safety profile and unique structure make this monoterpene an attractive substrate for preparation
of old and new bioactive compounds. The advantages related to this bioprocess include the high
regio- and stereoselectivity of microbial enzymes, mild reaction conditions, zero toxic waste
and the generation of “natural” products with synthetic potential in cosmetic, agricultural,
pharmaceutical and food industries.

In this study we investigated microbial enzymes produced by bacteria of the genus
Rhodococcus which are involved in biotransformations of some essential terpenes. The first
investigated reaction was the biotransformation of D-limonene to trans-carveol catalysed by
cumene dioxygenase. This can be used in cascade reactions for production of attractive
carvolactones with subsequent use in pharmacy or thermoplastics technology. The second
investigated pathway is biotranformation of limonene-1,2-epoxide to limonene-1,2-diol by
limonene-1,2-epoxidhydrolase.

In our lecture, we focused on screening of bacterial strains from our collection to discover new
potential producents of enzymes, that could catalyze biotransformation of limonene or
metabolites from degradation pathways of limonene.

Acknowledgement: This work was supported by the Scientific Grant Agency of the Ministry
of Education of the Slovak Republic and the Academy of Sciences, registration number
2/0130/20.
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19. Moduléacia efluxnych transportérov Candida albicans a Candida auris po
pouziti fotodynamickej inaktivacie

M. Stefanek (1), L. Cernakova (1), J. Dekkerova (1), H. Bujdakova (1)

(1) Katedra mikrobiologie a virologie, Prirodovedecka fakulta, Univerzita Komenského
v Bratislave

Biofilmy tvorené kvasinkami predstavuju zavazny problém pre zdravotnu starostlivost
a zdravie pacientov, ked’Ze st Casto asociované s pouzitim implantatov ¢i roznych protetickych
nahrad. V poslednych rokoch predstavuje zvySeny vyskyt kvasinky Candida auris vyzvu
Vv lie¢be tohto vysoko rezistentného, ¢astokrat multirezistentného patogénu. Candida albicans
je podobne vyznamna kvasinka predstavujuca problém pri liecbe, najmd ak manifestuje
zvySenu odolnost’ voc¢i antifungdlnym latkam. Na liecbu takychto problémovych infekcii
a infekcii asociovanych s biofilmom je mozné pouzit’ fotodynamicku inaktivaciu (PDI). PDI
efektivne inhibuje Siroku Skalu mikroorganizmov od baktérii, cez kvasinky az po protozoa
a rezistencia voci antimikrobialnym latkam, zda sa, nema ziadny vplyv na jej u¢innost’.

PDI v kombinacii s metylénovou modrou (MB) bola pouzita v eradikacii 24 h biofilmov
tvorenych tromi klinickymi izolatmi C. auris in vitro; jednym standardnym kmenom a jednym
klinickym izolatom C. albicans. Pouzité koncentracie MB (250uM, 1mM) boli kombinované
s &ervenym laserom (A=660 nm, 190 mW/cm?) v réznych dizkach oZarovania. Na konfirmaciu
a vizualizaciu u€inku PDI sa pouzila konfokalna laserovd skenova mikroskopia (CLSM)
a skenové elektronova mikroskopia (SEM). Zmeny v expresii génov koédujucich vyznamné
efluxné transportéry (CDR1, CDR2, MDR1) po PDI boli zistované pomocou izolacie RNA a
nasledne;j real-time qPCR.

Inhibi¢ny uc€inok PDI bol dosiahnuty vo vSetkych testovanych kmenoch, s najvyraznejSim
ucinkom v skupine oZarovanej 300 sekund. V tejto skupine bol dosiahnuty inhibi¢ny G€inok
viac ako 90 % (C. auris) a70 % (C. albicans) oproti kontrole, ktorti predstavoval 24 h
neoziareny biofilm bez MB. CLSM a SEM dalej vizualne potvrdili destruktivny G¢inok PDI
na bunky biofilmu. Pouzitim qPCR sme taktiez odhalili vyrazné zmeny v expresii génov
efluxnych transportérov, hlavne MDR1, po aplikacii PDI u C. auris, kde v jednej skupine doslo
k 71krat zvySenej expresii oproti kontrolnej vzorke. Podobné zmeny vsak neboli pri C. albicans
pozorované.

PDI sa javi ako ucinna technika v boji proti biofilmom tvorenych rezistentnymi kmenmi C.
auris aj C. albicans v kombinacii s MB. gPCR odhadila zmeny v génovej expresii, avsak
K vyraznym zmenam doslo iba pri C. auris. Objasnenie tohto javu bude predmetom d’al$ieho
skimania.
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20. Infekcia sposobena Clostridioides difficile v ¢ase pandémie COVID-19

A. Toporova (1), K. Curova (1), M. Krtitova (4), I. Ambro (2), A. Kamlarova (2),
M. Novotny (3), L. Siegfried (1)

(1) Ustav lekarskej a klinickej mikrobiologie, Lekarska fakulta UPJS v Kogiciach, Kosice, SK
(2) Ustav lékai'ské mikrobiologie, Fakultna nemocnica v Motole, Praha, CZ

(3) Ustav experimentalnej mediciny, Lekarska fakulta, Univerzita Pavla Jozefa Safarika v
Kosiciach, Kosice, SK

(4) Klinika infektologie a cestovnej mediciny, Univerzitna nemocnica Louisa Pasteura v
Kosiciach, Kosice, SK

Takmer vsetky aspekty mediciny boli zmenené v dosledku mimoriadnej situdcie v suvislosti
s pandémiou ochorenia COVID-19 sposobeného koronavirusom SARS-CoV-2. V désledku
zmien mikrobiomov v suvislosti s COVID-19 a ¢astej expozicie antibiotikami mdze ochorenie
skomplikovat’ infekcia Clostridioides difficile (CDI). Etiologicky agens CDI je anaerdbna
sporulujuca baktéria C. difficile (CD). Pri¢inou vysokej incidencie a zavaznych foriem CDI je
vyskyt rychlo Siriacich sa hypervirulentnych kmenov RT 027, 176, 106, 078, 017, ktoré
produkuju toxiny (toxin A, toxin B, pripadne aj binarny toxin).

Cielom nasej prace bolo potvrdit’ pritomnost” CD od pacientov, ktori boli hospitalizovani
v UNLP v Kosiciach v obdobi prebichajicej pandémie COVID-19, po¢as mesiacov december
2020 az februar 2021. U pacientov bola CDI diagnostikovanad na zaklade vySetrenia stolice
rychlotestom CD pre enzym GDH a toxin A/B. Do §tadie boli zahrnuté GDH pozitivne a toxin
pozitivne/negativne stolice. Pozitivny vysledok kultivacie bol zaznamenany pri 28 pacientoch
(12 s ochorenim COVID-19 a 16 bez etiologie COVID-19). Molekularnou analyzou kmetov
sme stanovili gény pre produkciou toxinov a ribotypy CD. Multiplexnou PCR boli u izolatov
CD detekované 3 toxiny (toxin A, toxin B a binarny toxin). Toxin A a toxin B boli potvrdené
pri 27 izolatoch (12 COVID-19 a 15 non-COVID-19) a binarny toxin pri 13 izolatoch CD (5
COVID-19 a8 non-COVID-19). Kapilarnou elektroforézou boli uréené ribotypy (RT).
V nasom analyzovanom subore pacientov s potvrdenim ochorenim COVID-19 a CDI
dominoval RT 176 (n=6), ktory patri medzi hypervirulentné RT. Dal§imi potvrdenymi
ribotypmi boli RT 001 (n=6), RT 010 (n=1). V stubore pacientov bez etiologie COVID-19
dominoval takisto RT 176 (n=8). Potvrdené boli aj RT 001 (n=4), RT 020 (n=1), RT 014 (n=2).
Vysledky tejto prace st velmi cenné, nakol’ko poukazuju na potrebu zavedenia Specifickych
protiepidemickych opatreni v UNLP v KosSiciach s ciel'om zabranit’ Sireniu hypervirulentnych
ribotypov CD na jednotlivych oddeleniach. U pacientov is COVID-19 je vzhladom na
hospitalizaciu a antimikrobidlnu liecbu riziko infekcie hypervirulentnymi kmefimi CD vel'mi
vysoké, preto je dolezité pokracovat v zbere a analyze CD a zaroven ucinnymi opatreniami
predchadzat’ vzniku d’alSich infekcii.

Tento vyskum bol realizovany s podporou projektov TRANSFEC 2019/34-UPJS-6 a VVGS-2019-
1300.
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21. Metabolic redesign of the yeast Yarrowia lipolytica for effective
production of erucic acid

V. Urbanikova (1), M. Vicenova (1), P. Gajdos (1), M. Certik (1)

(1) Institute of Biotechnology, Faculty of Chemical and Food Technology of Slovak University
of Technology, Bratislava, SK

Erucic acid (cis-docosa-13-enoic acid; C22:1A13, EA) is an important renewable feedstock in
plastic, cosmetic, nylon and lubricant industries. Yarrowia lipolytica, a model oleaginous yeast
with a wide range of biotechnological uses, is being established as promising platform for EA
production.

Two strains of Yarrowia lipolytica were constructed by insertion FAE1 gene (responsible for
EA production) from Thlaspi arvense under control of synthetic promoter 8UAS-pTEF. Strains
YL53 (Q4 Amfe pTEF-DGA1-URA3ex 8UAS-pTEF-FAE1-LEU2ex) and YL62 (Q4 pTEF-
DGAL1-URA3ex BUAS-pTEF-FAE1-LEUZ2ex) were derived from strains Q4 Amfel and Q4,
respectively. The Q4 strain is not able to accumulate lipids in cells due to the deletion of all
four acyltransferases. To restore lipid accumulation, the DGA1 gene was reintroduced into these
strains under control of TEF1 promoter. These strains were cultivated 72 hours in MedA+
medium together with YL15 strain (Q4 pTEF-DGA1-URA3ex pTEF-FAE1-LEUZ2ex). After
isolation, purification and transesterification of fatty acids, the samples were analyzed by GC.

The aim of this experiment was to study the effect of different promoters and deletion of the
gene MFE1 on production of EA. The MFEL gene catalyzes the second and third step of -
oxidation and thus, the cells are not able to complete S-oxidation. Monitoring the effect of
MFEL gene deletion revealed that the yields of EA in YL53 (45.0 mg/g DCW (dry cell weight),
13.0 % of TFA (total fatty acids)) and YL62 (45.3 mg/g DCW, 10.4 % of TFA) were almost
the same. However, YL53 strain with 9.0 g DCW/L and 34.6 % TFA/DCW differed from YL62
(12.2 g DCWIL, 42.9 % TFA/DCW) by poorer growth and lower lipid accumulation. It was
confirmed that YL62 strain with the FAE1 gene under control of the stronger 8UAS-pTEF
produced significantly higher amount of EA compared to YL15 with the EA yield of 6.2 mg/g
DCW (1.4 % of TFA). In general, the YL62 strain was proved to be the most efficient producer
of EA.

The work was supported by grant APVV-17-0262.
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22. Dlouhodobé antimikrobidlni piisobeni enzybiotika LYSSTAPH-S na
methicilin rezistentni kmeny Staphylococcus aureus zpisobujicich chronické
ranné infekce

L. Vacek (1,2), S. Kobzova (1), R. Cmelik (3), R. Pantii¢ek (4), L. Janda (1)

(1) Oddéleni infekénich chorob a preventivni mediciny, Vyzkumny ustav veterinarniho
1ékatstvi, v. v. 1.Brno, CZ

(2) Mikrobiologicky ustav Fakultni nemocnice u sv. Anny v B¢ a Lékaiské fakulty
Masarykovy Univerzity, Brno, CZ

(3) Ustav analytické chemie, Akademie véd Ceské republiky, v.v.i., Brno, CZ

(4) Ustav experimentalni biologie, P¥irodovédecka fakulta, Masarykova Univerzita, Brno, CZ

Antimikrobidlni terapie hraje diilezitou roli z 1é¢b¢ infekénich onemocnéni dulezitou roli jiz
témer celé stoleti. Stile se zvySujici antimikrobidlni rezistence patogennich bakterii vede
k hledani cest, jak tento znepokojivy trend zvratit. V této praci byl zkouman rekombinantné
pfipraveny a modifikovany protistafylokokovy enzym odvozeny od lysostaphinu
(LYSSTAPH-S), jehoz cilové misto antimikrobidlniho ptsobeni lezi v bakterialni bunécné
sténé. Vsechny testované kmeny methicilin rezistentnich kment Staphylococcus aureus
vykazovaly citlivost k tomuto enzymu, a to i v koncentracich mensich nez 1 pg/ml. Déle byla
ovéfena jeho dlouhodoba stabilita, kdy se tento enzym ukézal efektivni v pribchu tii dni
kontinudlniho méfeni. Nase data tedy naznacuji, ze by se takovyto enzym mohl uplatnit v 1¢¢bé
chronickych rannych infekci, kde je S. aureus jednim z nej€astéjSich patogenti.

Tato prace byla podpoiena grantem Ministrstva zdravotnictvi CR (NV19-05-00214).

Kli¢ova slova: enzymova terapie, enzybiotika, lysostaphin, LYSSTAPH-S, MRSA
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23. Potential use of non-Saccharomyces yeasts for production of beers with
reduced ethanol content

P. Vastik (1), L. Kadle¢ik (1), V. Katkova (1), P. Sulo (2), K. Furdikova (1), L. Spanik (1), D.
Smogrovicova (1)

(1) Slovak University of Technology in Bratislava, Faculty of Chemical and Food
Technology, Bratislava Slovakia
(2) Comenius University in Bratislava, Faculty of Natural Sciences, Bratislava, Slovakia

Non-Saccharomyces yeasts have long been considered responsible for microbial-related
problems during beer production. Thanks to numerous reports describing the potential of so-
called non-conventional yeasts which introduce desirable flavours to beer during fermentation,
their role in the brewing has been revised.

The aim of this work was to study application of several non-Saccharomyces yeasts potentially
suitable for production of beer with reduced ethanol content (<1.2 % (v/v)). Production of such
beer is driven by the increasing demand for non/low alcoholic products by consumers, but it is
challenging due to insufficient sensory profile and decreased microbiological stability of the
final product. Strains of Schizosaccharomyces pombe, Lachancea fermentati, Pichia angusta
and Saccharomycodes ludwigii were characterized in terms of their ability to ferment different
sources of saccharides (glucose, sucrose, maltose) by carbohydrate fermentation tests in glass
tubes with inverted Durham tubes. Wort (10.42 °P) was inoculated with studied yeast strains
(1x106 cells/ml); fermentation proceeded in 500 ml banks closed with Miiller trap for 7 days at
12 °C. After fermentation, young beers were matured for 21 days at 4 °C. Beer samples were
then analysed using DMA 4500M density meter with Alcolyzer, Haze QC Turbidity and pH
beverage measuring modules. Organic acids, glycerol, glucose, and maltose were analysed by
high performance liquid chromatography with diode array and refractive index detectors
(HPLC-DAD-RID). Volatile organic compounds were analysed by two-dimensional gas
chromatography connected to high resolution time of flight mass spectrometry with previous
solid phase microextraction of volatiles from headspace (HS-SPME-GCxGC-HRTOF-MS).
Results of analyses confirmed the suitability of all used yeast strains to produce non/low-
alcoholic beers. The main parameter of interest was ethanol concentration, which ranged in
prepared beers from 0.14 % (v/v) (beer fermented with P. angusta) to 0.76% (v/v) (beer
fermented with L. fermentati). It is necessary to perform pilot plant scale-ups of the most
interesting yeasts and evaluate sensory and organoleptic quality of beers using a trained taste
panel.

Work was supported by VEGA 1/0063/18, APVV-15-0333 and ITMS 26240220084.
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24. Neurospora crassa — the relationship between plasma membrane
composition and the ability to tolerate stress conditions

J. Viglas (1), P. Olejnikova (1)

(1) Institute of Biochemistry and Microbiology, Faculty of Chemical and Food Technology,
Slovak University of Technology, Bratislava, SVK

Corresponding author: Jan Viglas, jan.viglas@stuba.sk

The fungi-specific sterol, ergosterol, is an essential constituent of the fungal plasma membrane.
It maintains physical properties of the membrane and is a part of lipid rafts, where integral
membrane proteins are located. This made ergosterol/its biosynthetic enzymes target for
antifungal drugs.

In this study, we compared the phenotype of knockout mutants of filamentous fungus
Neurospora crassa in ergosterol biosynthesis enzymes ERG4, ERG5, ABC transporter CDR4
and transcription factors CCG8, ACU15 (possible regulators of ergosterol biosynthesis) to the
wild type in the presence of agents (plate diffusion) causing osmotic stress — NaCl, KCI, LiCl,
sorbitol; oxidative stress — H.O2, menadione; plasma membrane stress — SDS, Tween 80, Triton
X-100; cell wall stress — congo red, caspofungin; endoplazmatic reticulum stress — tunicamycin
and chemical stress — 4-NQO — mutagen, amphotericin B — binds to ergosterol; fluconazole,
voriconazole, prochloraz, ravuconazole — inhibit ergosterol biosynthesis. To determine
convergence or divergence of stress response to same class of antifungals at molecular level we
analysed transcription levels of corresponding genes in wild type N. crassa under azole stress
by RT-gPCR.

Stress agents affected mainly the growth of erg5 deletion mutant. The pronounced effect was
observed by chemical and plasma membrane stressors. Similar trend was also detected in erg4
knockout mutant. The absence of efflux pump CDR4 strongly impacted the susceptibility of N.
crassa to azoles, which is also the case of ccg8 deletion. CCG8 seem to be involved in stress
response more generally as its deletion showed impaired growth in the presence of most
stressors. Deletion of acul5 slightly affected the susceptibility to azoles. At the molecular level,
the response to azoles had common features such as increased expression of gene encoding
azole target CYP51, but the expression of cdr4, ccg8 and acul5 differed between imidazole
(prochloraz) and triazoles.

Plasma membrane composition can impact susceptibility to stress agents. However, the same

group of stressors such as azole compounds may not equate the same response at the molecular
level.

This work was supported by the Scientific Grant Agency VEGA, research project No. VEGA-
1/0697/18.
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P 01. Cryptic plasmids of the Lactiplantibacillus plantarum LS/07 probiotic
co-determine its membrane-associated proteome and secreted proteome
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(1) Institute of Experimental Medicine, Faculty of Medicine, Pavol Jozef Safarik University in
Kosice, KoSice, SK

(2) MEDIREX GROUP ACADEMY, Trnava, SK

(3) Institute of Molecular Biology, Slovak academy of Sciences, Bratislava, SK

(4) Institute of Chemistry, Slovak academy of Sciences, Bratislava, SK

Lactiplantibacillus plantarum is a versatile Gram-positive bacterial species that is found in
environment, gut microbiome and fermented food. Apart from that, L. plantarum is generally
recognized as safe and often used in multi-strain probiotic preparations and functional food.
According to the current knowledge, various strains of L. plantarum harbor low-copy plasmids
that are thought be cryptic (they do not contribute to the strain's phenotype). Our isolate
Lactiplantibacillus plantarum LS/07 has been proven to possess various beneficial effects in
preclinical testing. Recently, its genome and plasmids have been sequenced and fully annotated.
We have shown that plasmids encode several proteins that could potentially influence strain's
phenotype. Aim of this study was to evaluate, whether these genes are expressed, and
corresponding proteins delivered to the membrane or found in extracellular fraction of the
bacterial culture. We have developed defined cultivation medium to effectively study surface
and secreted proteomics. After overnight cultivation, medium containing secreted proteins and
extracellular vesicles was precipitated using trichloroacetic acid. Precipitated proteins were
solubilized and digested by trypsin. Resulting peptides were purified on custom-made microtip
C18 SPE. For LC-MS analysis, the peptides were vacuum dried and analyzed by nanoseparation
C18 column attached to UltiMate 3000 RSLCnano system. Spectral datasets were collected by
Orbitrap Elite mass spectrometer. Obtained data were processed by MaxQuant with built-in
Andromeda search engine. Our results confirmed that strain's plasmid-encoded KxYKxGKxW
signal peptide domain-containing protein, S8 family serine peptidase, isopeptide-forming
domain-containing fimbrial protein and S41 family serine peptidase genes are expressed, and
proteins are delivered to the membrane or secreted. Based on our findings we propose that
cryptic plasmids may still be determinants of the various probiotic effects among different
strains of L. plantarum.

This work was created with the support of the VEGA 1/0519/18 grant and the Operational
Program Integrated Infrastructure for the project: Center for Biomedical Research -
BIOMEDIRES - Il. stage, ITMS: 313011W428, co-financed by the European Regional
Development Fund.
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P 02. Production of polyhydroxyalkanoates and alginate by plant growth
promoting rhizobacteria Azotobacter vinelandii

D. Cernayova (xccernayova@vutbr.cz) (1), E. Slaninova (1), P. Sedlagek (1), S. Obru¢a (1)
(1) Faculty of Chemistry, Brno University of Technology, Brno, CZ

The genus Azotobacter belongs to the group of nitrifying PGPR (plant-growth promoting
rhizobacteria), which can improve the quality of the soil without the use of conventional
fertilizers by its nitrification, production of precursors for plant’s hormones, siderophores etc.
Regularly, PGPR applicated into the soil, may have a short-time effect, so it should be
applicated several times. However, the encapsulation of the bacteria into the gel carriers (such
as alginate gel) can solve the problems and leads to long-term effect, when bacteria is slowly
released from the gel into the soil.

Azotobacter vinelandii belongs to the PGPR group and produces alginate as an extracellular
polysaccharide, which can be modified and used for its own encapsulation. Apart from the
production of gel-forming polymers, Azotobacter is able to produce polyhydroxyalkanoates
(PHA). These storage polymers are accumulated by some bacteria in the form of intracellular
granules to provide the bacteria not only energy and carbon source, but also protection against
diverse stress factors. We suppose that enhanced stress robustness will improve the survival of
PGPR in the soil for a longer period.

We had studied five strains of Azotobacter vinelandii (DSM 85, 87, 576, 720, 13 529) and
compared them in the level of PHA and alginate production for 7 days of cultivation. As the
biosynthesis of both polymers compete for a carbon source, the production of PHB starts in the
first days of cultivation, whereas the amount of alginate (on which we are mainly focused)
increases in the cultivation process later. The highest amount of produced alginate is on the
fifth day of cultivation by strains 87, 576 and 720. Each strain has differences in the alginate
quality according to the results of their molecular weight by SEC-MALS and gelation
experiments with CaClz (5% wi/v). Strain 720 has the highest PHA accumulation in the fifth
day of cultivation as determined by GC—FID.
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P 03. Produkcia mutovanej rekombinantnej Taq DNA polymerazy

J. Dlapova (1), E. Struharnanska (1), K. Hrinova (1), Z. Levarski (2), S. Stuchlik (1), J. Turia
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Bratislave, Bratislava, SK; dlapova2@uniba.sk
(2)Vedecky park, Univerzita Komenského v Bratislave, Bratislava, SK

DNA polymerazy si schopné amplifikovat’ akékol'vek Specifické, primermi ohranic¢ené, useky
DNA v polymerazovej retazovej reakcii (PCR). Nasli vyuzitie v zdkladnom vyskume,
priemysle a biotechnoldgii. DNA polymerazy su taktiez sucastou laboratornej diagnostiky,
ktora vyuziva kvantitativnu RT-PCR. V praci sme sa zamerali na produkciu Taqg DNA
polymerazy. Vysoka termostabilita Taq polymerazy zabezpeCuje jej robustné vyuZitie
Vv technikach molekularnej bioldgie, biotechnologii ako aj v Kklinickej diagnostike
a sekvenovani. Pri transformacii do buniek E. coli bol pouzity vektor pTZ18R, do ktorého bol
vlozeny synteticky gén pre Taq DNA polymerédzu, obsahujici navrhnuté cold-senstive mutacie
a mutacie pre toleranciu inhibitorov.

Nasim ciel'om bola produkcia a optimalizacia expresie rekombinantnej Taq DNA polymerazy
v E. coli. Expresia v Erlenmayerovych bankach v expresnych systémoch E. coli BL21(DE3),
BL21(DE3)pLysS, C43(DE3), C41(DE3) a Lemo021(DE3) s plazmidom pTZ18R nestcim
mutovanil Taq DNA polymerazu neprebiehala ani pri réznych podmienkach expresie. Preto
d’alsim cielom bola priprava nového konstruktu vo vektore plexpres404. Amplifikaciu
cielovych génov sme uskutoénili pomocou In-Fusion®HD Cloning Kit (Takara) PCR s ciel'om
vytvorit' dva konstrukty liSiace sa umiestnenim His-tagu na N a C konci mutovanej Tag DNA
polymerazy. V prvom kroku sme optimalizovali amplifikaciu cielového génu a vektora
Vv dostatocnom mnozZstve a kvalite pre vyuzitie pri homologickej rekombinacii. Zhotovenym
konstruktom sme uspe$ne transformovali bunkové kmene E. cloni 10G a Stellar™ a
identifikovali cielovy transformant z narastenych kolonii. Dalsim krokom bude transformécia
konstruktu do produkénych kmenov E. coli, a produkcia mutovanej Taqg DNA polymerazy.
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P 04. Prvni pripad infekce popalené plochy patogenem Wohlfahrtiimonas
chitiniclastica

M. Hladik (1), B. Lipovy (1,2), Y. Kaloudova (1), M. Hanslianova (3), 1. Vitkova (3), T.
Deissova (4), T. Svoboda (5), Z. Kala (5), P. Brychta (5), P. Botilova Linhartova (4)

(1) Klinika popalenin a plastické chirurgie Fakultni nemocnice Brno a Lé¢karské fakulty
Masarykovy Univerzity, Brno, CZ

(2) CEITEC, Vysoké uceni technické v Brné, Brno, CZ

(3) Odde¢leni klinické mikrobiologie, Nemocnice Vyskov, Brno, CZ

(4) RECETOX, Piirodovédecka fakulta, Masarykova univerzita, Brno, CZ

(5) Chirurgicka klinika Fakultni nemocnice Brno a Lékaiské fakulty Masarykovy Univerzity,
Brno, CZ

Management infek¢nich komplikaci je jednim zkliCovych aspektii terapie pacientl
S popalenim. Stale castéji seobjevuji nové patogeny zpusobujici infekce, cozvede ke
komplikované volbé antimikrobialni strategie s limitovanymi terapeutickymi moznostmi.
Prezentujeme unikatni piipad sv€tové prvni izolace Wohlfahrtiimonas chitiniclastica z
popalené plochy spojené s myiazou u bezdomovce s minoritnim popalenim.

Nalezy gramnegativni bakterie W. chitiniclastica byly reportovany nejéastéji u pacientli ze
subtropické nebo tropické oblasti, a to u celé fady infekénich komplikaci. Tato aerobni bakterie
byla mj. nalezena u parazitickych much, jejich larvy u lidi jsou pfi¢inou nekontrolované
myidzy, je obycejné asociovana s nizkym zivotnim standardem a chronickymi ranami.
Vzhledem k tomu, ze se jedna o velmi vzacnou infekci, ktera navic u pacienta nebyla izolovana,
neni etablovan standardizovany antimikrobialni protokol. Kmen W. chitiniclastica izolovany z
rany byl dobie citlivy ke vSem 10 testovanym antibiotikiim, vcetné v terapii uzitého
amoxicillin/klavulanatu.

Kli¢ova slova: Wohlfahrtiimonas chitiniclastica, burn-wound infection, myiasis
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P 05. Testovanie ucinku bioaktivnych liatok asociovanych s mySim
gamaherpesvirusom na proliferaciu vybranych bunkovych linii v
podmienkach statickej a dynamickej kultivacie.

R. Hodosi (1), I. Romerova Ortizova (1), E. Novéakova (1 ,2), M. Supolikova (1)

(1) Katedra mikrobiologie a virolégie, Prirodovedeckd fakulta Univerzity Komenského,
Bratislava, SR;
(2) Biomedicinske centrum, Virologicky ustav, Slovenské akadémia vied, Bratislava, SR;

Bioaktivne latky MHGF-68, podobné rastovym faktorom asociované s mySim herpetickym
virusom 68 (MHV-68), boli objavené vramci experimentdlneho vyskumu na nasom
pracovisku. MHGF-68 boli pripravené infikovanim buniek BHK-21 o multiplicite infekcie Ml
0,01 za nepermisivnych podmienok pre replikaciu virusu MHV-68 (pri teplote 41 °C). Ich
biologickd aktivita sa prejavuje zmenou morfolodgie buniek — navodenim transformovaného
fenotypu unenadorovych buniek, resp. potlatenim fenotypu nadorovych buniek.
Pomocou FPLC chromatografie s napliou Sephadex G-15 boli MHGF-68 separované na
jednotlivé frakcie s biologickymi aktivitami. Cielom naSich experimentov bolo testovanie
ucinku frakcii MHGF-68/1 a MHGF-68/4 na proliferaciu nenadorovych buniek NIH 3T3
a nddorovych buniek H2 kultivovanych v statickom prostredi a v dynamickom prostredi
zariadenia LiveFlow (In-vitro Technologies). LiveFlow je pokro¢ily modularny systém, ktory
je vhodny na testovanie lieciv a bioaktivnych latok na bunkovych kultirach. Zariadenie vyuziva
na kultivdciu buniek odnimatelné komorky (tzv. LiveBox), ktoré su svojimi vnutornymi
rozmermi porovnatelné s kultivaénymi platni¢kami. Tento systém je schopny simulovat
podmienky in vivo zabezpecenim kontinualneho toku kultivaéného média s moznost'ou presnej
kontroly davkovania Studovanej latky. Bunky sme kultivovali v statickom aj dynamickom
prostredi v kultivaénom médiu DMEM so 7 % obsahom fetalneho bovinneho séra pri teplote
37 °C s5 % CO; v &asovych intervaloch 24, 48 a 72 hodin. Uginok frakcii MHGF-68 na
proliferaciu buniek sme vyhodnocovali pomocou MTT testu. V pripade frakcie MHGF-68/1
sme zaznamenali pokles proliferdcie po statickej kultivacii u oboch bunkovych linii. Po
kultivacii buniek v pristroji LiveFlow s frakciou MHGF-68/1 sme v porovnani s kontrolou
nezaznamenali vyrazné zmeny. V pripade frakcie MHGF-68/4 sme nepozorovali zmeny
v proliferacii buniek kultivovanych staticky a bunky kultivované v dynamickom prostredi
vykazovali signifikantne zniZenie proliferacie v ¢asovom intervale 48 hodin. Ziskané vysledky
naznacili, ze typ prostredia, v ktorom prebieha kultivacia buniek, ma vplyv na aktivitu
jednotlivych frakcii MHGF-68. Tieto vysledky boli potvrdené aj kvalitativnymi zmenami na
urovni bunkového cytoskeletu pouzitim konfokéalnej mikroskopie.
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P 06. Porphyrins and metalloporphyrins as potent inhibitors of the entry
process of tick-borne encephalitis virus

J. Holoubek (1,2), L. Eyer (1,3), I. Huvarova (1), D. Rizek (1,3)

(1) Laboratory of Emerging Viral Infections, Veterinary Research Institute, Brno, CZ

(2) Department of Experimental Biology, Faculty of Science, Masaryk University, Brno, CZ
(3) Laboratory of Arbovirology, Institute of Parasitology, The Czech Academy of Sciences,
Ceske Budejovice, CZ

Tick-borne encephalitis virus (TBEV) is an emerging human pathogen that causes potentially
fatal disease with no specific treatment. Although TBEV vaccines are available, immunity
requires boosting, and vaccination is less effective in the young and elderly. Upwards of 10,000
TBEV cases per year worldwide are reported, with an increasing trend in recent years.

Porphyrins are a large class of natural and synthetic organic heterocyclic molecules that can
bear a metal atom in the centre of their tetrapyrrole structure. It is known that some of these
molecules are potent inhibitors of viral infection due to multiple mechanisms of antiviral action.

As evident from our in vitro results, porphyrins show different degrees of antiviral potency and
cytotoxicity profiles based on their chemical structures, particularly on the presence of various
side chains attached to the structurally conserved planar tetrapyrrole ring. The most active
compounds showed EC50 values in low nanomolar concentrations with low cytotoxicities for
the tested cell lines.

To elucidate the mechanisms of action against TBEV, we performed a series of virological
assays. Based on our results, the main mechanism is blocking the adsorption of the virus to the
membrane of the host cell through incorporating in between viral membrane lipid molecules.
Although, a decrease in temperature and the associated increase of membrane rigidity can
eliminate the inhibition activity of some porphyrins. On the other hand, we have found that
porphyrins can also inhibit viral infection after virus entry to the host cell. The first possibility
is interacting with viral RNA because some porphyrins are able to bind and stabilize guanine
quadruplexes (G4). Another mechanism would be the formation of intracellular vesicles
trapping assembled viral particles to make the cell unable to release the virions, which we
observed in higher doses of some tested compounds. Further molecular and biophysical analysis
will be required.

Thus, porphyrins are very promising molecules with multiple mechanisms of action.
Exploration of these mechanisms is essential to deeper understand their antiviral actions to lead
to the future development of novel, well-characterized antivirals.

Research project No. 20-20229S of the Czech Science Foundation is greatly acknowledged.
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P 07. KonStrukcia vektorov na heterologicku expresiu mutovanej M-MuLV
v expresnom systéme E. coli

K. Hrinova (1), J. Dlapova (1), E. Struharianska (1), Z. Levarski (2), S. Stuchlik (1), J. Turnia
1.2)

(1) Univerzita Komenského v Bratislave, Prirodovedecka fakulta, Katedra molekularne;j
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(2) Univerzita Komenského v Bratislave, Vedecky park, Ilkovicova 8, 841 04 Bratislava,
Slovenska republika

hrinoval0@uniba.sk

Reverzné transkriptazy su dolezité enzymy retrovirusov, ktoré konvertujii jednovlaknovii RNA
do dvojvlaknovej DNA. V molekuldrnej biologii a biotechnologii sa pouzivaji na kvantitativnu
RT-polymerazovu retazovi reakciu, microarray analyzy, generovanie cDNA kniznic na
klonovanie amnohé dalsie. M-MuLV (Moloney Murine Leukemia Virus) reverzna
transkriptaza obsahovala navrhnuté bodové mutacie, ktoré zabezpecuju vysoka termostabilitu,
procesivitu, fidelitu a substratova afinitu. Cielom naSej prace bolo produkovat’ mutovanu
rekombinantnia M-MuLV reverznu transkriptazu v expresnom systéme E. coli a vytvorit’ nové
konstrukty vhodné na expresiu. V prvej faze sme sa zamerali na amplifikaciu génu pomocou
PCR pre mutovanu M-MuLV reverznu transkriptdzu z pdvodného komeréne dodaného pUCS57
plazmidu. Ked’Ze sme neboli schopni vybrat’ také dve restriktazy, ktorymi by sa ndm podarilo
vystiepitt M-MuLV z pUCS57 a vlozit’ v dobrej orientacii do vektorov pET21a/ pJexpress404
(neobsahuju sekvencie pre vyuzitie dvojice rovnakych restriktaz), museli sme takéto sekvencie
vlozit’ pomocou primerov na oba konce génu zaujmu. Navrhli sme viacero sad primerov tak,
aby His-Tag bol na C- alebo N-terminalnom konci. Tymto by sme zistili, kde je v nasom
pripade vhodnejSie pouzitie tagu, ¢1 uz kvoli jednoduchsej purifikécii alebo neovplyvitovani
aktivity. Po amplifikacii M-MuLV sme tento inzert ligovali s vektorom pJexpress404
a transformovali do buniek E. cloni 10G. Transformanty sme si overili izolaciu, Stiepenim
a PCR. Podarilo sa nam vytvorit’ cielovy konstukt vektora pJexpress404 s M-MuLV reverznou
transkriptazou a s his-tagom na C-konci. V d’alsej Casti prace sa zameriame na tvorbu zvy$nych
konstruktov a ich naslednt produkciu v expresnom systéme E. coli.
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P 08. Vyuziti lignocelul6zovych materiali k produkci polyhydroxyalkanoati
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Hromadéni vedlejSich produkti potravinaiského primyslu piedstavuje ¢im dal vétsi
ekologickou zatéz. Proto se neustale hledaji rizna uplatnéni pro lignocelulé6zové materidly,
které predstavuji vedlejsi produkty, od vyroby biopaliv, ptes tvorbu riznych typi chemikalii,
az po produkci polyhydroxyalkanoatti (PHA). PHA zastupuji biokompatibilni a biodegradabilni
plasty produkované ve formé intracelularnich granuli fadou prokaryotickych mikroorganismul.
Lignocelulozovy material se sklada z celuldézy, hemicelulozy a ligninu. Pomoci chemickych
a biochemickych postupti lze tento material rozrusit a ziskat z néj frakce, které jsou dale
vyuzitelné pro syntézu latek s vysokou piidanou hodnotou. Chemickou a nasledné
enzymatickou hydrolyzou lze dosahnout rozlozeni celuldzy a hemicelulézy na monosacharidy,
jeznasledné slouzi jako zdroj uhliku pro bakterie, které jsou schopny tyto monosacharidy vyuzit
k produkci PHA. Vyuziti lignocelulozy jako substratu pro tvorbu PHA je jedna z moznosti,
diky které Ize snizit naklady na produkci tohoto bioplastu.

Zabyvali jsme se analyzou slozeni pSeni¢nych otrub a pivovarnického mlata.
Spektrofotometricky s pomoci ¢inidla DNS (dinitrosalycilové kyseliny) a vysokoucinné
kapalinové chromatografie s refraktometrickych detektorem (HPLC-RI) byla stanovena
koncentrace redukujicich sacharidii v hydrolyzatech z otrub a mlata. Na téchto hydrolyzatech
jsme nasledné kultivovali 6 vybranych bakterialnich kment (Schlegelella thermodepolymerans
DSM 15344, Schlegelella thermodepolymerans DSM 15264, Tepidimonas taiwanensis LMG
22826, Halomonas halophila CCM 3662, Halomonas organivorans CCM 7142T
a Burkholderia sacchari DSM 17165), a pomoci plynové chromatografie s plamenovym
ionizacnim detektorem jsme stanovili obsah PHA. Nejlepsimi producenty PHA byly bakterie
rodu Halomonas, které produkovaly PHA az do 68 % suché hmoty buriky.
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P 09. Systém indukcie kryptickych génovych klastrov v chromozome
Streptomyces kédujucich sekundarne metabolity

R. Javorovéa* (1), R. Novékova (1), J. Kormanec (1)

(1) Oddelenie genomiky a biotechnolégii, Ustav molekularnej biologie Slovenskej akadémie
vied, Bratislava, SK;
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Z hladiska vyuzitia v humannej medicine baktérie z rodu Streptomyces produkuju velké
mnozstvo biologicky aktivnych latok. Pomocou modernych technologii zaloZzenych na
principoch molekularnej a syntetickej biologie moézeme aktivovat’ novo objavené kryptické
gény v gendmoch baktérii Streptomyces a zvysit' produkciu ich sekundarnych metabolitov.
Ciel'om predlozenej prace bola aktivécia silentného aktinorodinového génového klastra (act) u
kmena Streptomyces lividans TK24 pomocou integracie jedného z najsilnej$ich promotorov
kasOp* pred regulacny gén actll-4 act klastra.

Homologickou rekombinéaciou pripravené¢ho plazmidu pAMR24A-[Jactll s chromozémom
streptomycét S. lividans TK24 a Streptomyces coelicolor M145 a metédou bezmarkerove;j
delécie génu a stabilnej integracie konsStruktu do chromozomu Streptomyces sa selektovali
mutantné kolonie s vloZzenym kasOp* promotorom pred gén actll-4.

Na overenie stratégie aktivacie silentného aktinorodinového génového klastra sa tispeSnost’
pripravy mutantnych kmenov S. lividans, kasOp::actll-4 a S. coelicolor, kasOp::actll-4
potvrdila PCR metddou a sekvenaciou. Fenotypovou analyzou mutantnych kmenov sa
identifikovala  produkcia  Cerveného  pigmentu, ktory zodpovedd  antibiotiku
undecylprodigiozinu. Z predchadzajacich Stadii vyplyva, Ze nadprodukcia antibiotika
aktinorodinu vyvolava produkciu iného antibiotika undecylprodigiozinu.

V tejto praci sa Gspesne verifikovala integracia promotora kasOp* do genoému S. lividans TK24,
zatial’ ¢o nadprodukcia antibiotika aktinorodinu sa nepreukazala. Jedna z moznosti je orientacia
génu actlll vopatnom smere voci génu pre apramycinova rezistenciu, kedy sa RNA
polymeraza pri transkripcii nezastavi a tym sa vytvori antisense RNA blokujlca translaciu
mRNA biosyntetického génu actlll. Dal§im postupom bude priprava plazmidového vektora so
silnym terminatorom, ktory zabrani vytvoreniu moznej antisense RNA.

Predlozena praca bola finan¢ne podporena Agentirou na podporu vyskumu a vyvoja (APVV-
19-0009).
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Uvod: Prvé odhady biodiverzity v Ustnej dutine psov sa spoliehali na pouzitie tradi¢nych
kultiva¢nych metod. V sticasnosti st na presnejsie urcenie zlozenia mikrobiémov k dispozicii
sofistikované technologie ako sekvenovanie novej generacie. Mikrobiom zubného plaku je
spajany s periodontalnym ochorenim a ma najvyssiu bakterialnu diverzitu v rdmci Gstnej dutiny.
Vzhl'adom na to sme sa v tejto Studii zamerali na analyzu mikrobidému zubného plaku psov.

Metodika: Vzorky supragingivalneho zubného plaku boli odobrané od piatich psov
S klinickymi priznakmi periodontalnych ochoreni. Po extrakcii DNA z kazdej vzorky sa oblast’
V3-V4 génu 16S rRNA amplifikovala a sekvenovala prostrednictvom platformy Illumina
MiSeq.

Vysledky: Vo vzorkach boli identifikované baktérie patriace do 10 bakteridlnych kmetov,
konkrétne Actinobacteria, Bacteroidetes, Elusimicrobia, Epsilonbacteraeota, Firmicutes,
Fusobacteria, Chloroflexi, Patescibacteria, Proteobacteria a Synergistetes. Vo vsetkych
vzorkach dominoval kmen Bacteroidetes, pricom najvys§ie zastipenie mal rod
Porphyromonas. Kmen Actinobacteria predstavoval podstatnii ¢ast’” mikrobiomu vo vzorke
Cislo 2, zatial ¢o vo vSetkych ostatnych vzorkach tvoril tento kmeni iba mala cast.
Reprezentativnym zastupcom kmena Actinobacteria bol rod Corynebacterium.

Zaver: Sekvenovanim novej generacie bolo v zubnych plakoch psov odhalené rozmanité
bakterialne spolocenstvo, vratane t'azko kultivovate'nych baktérii. Amplikonové sekvenovanie
nam poskytlo aj informécie o relativnom zloZeni bakteridlnych biofilmov. Vo vySetrovanych
vzorkach bol najviac zastipeny rod Porphyromonas, ktory je spajany s periodontdlnym
ochorenim Tudi aj psov. Vo vSetkych vzorkach boli pritomné aj rody Campylobacter,
Fusobacterium a Fretibacterium spajané s periodontalnym ochorenim Tudi. Ich tloha pri
periodontalnom ochoreni psov vSak nie je presne definovana.

Pod’akovanie: Téato publikacia vznikla vd’aka podpore vedeckej grantovej agentury VEGA ¢.
1/0788/19.
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Introduction. Bacterial cell division is studied mostly in two model organisms, the gram-
positive Bacillus subtilis and the gram-negative Escherichia coli. In these model organisms
during binary fission, the division takes place in the mid-cell of the parent cell, resulting in
formation of two genetically identical daughter cells. The major bacterial cell division protein
FtsZ forms an annular shape, called the Z-ring. This ring acts as a scaffold for assembly of other
division proteins, with which it forms a functional protein complex — the divisome. This
complex is responsible for the invagination and constriction of inner and outer cytoplasmic
membranes and for the synthesis of peptidoglycan at the division site. In poor living conditions,
some bacteria, like B. subtilis, employ effective protective mechanism for survival, the
formation of endospores. During sporulation, the dividing septum does not form in the middle
of the cell but asymmetrically, close to one of the cell poles. Asymmetric division gives rise to
two daughter cells of unequal size and distinct developmental fates. In addition to division
proteins which are involved in formation of vegetative septum, formation of asymmetric septum
also requires sporulation specific protein SpollE. Our task is to characterize particular division
proteins taking part in this process, analyze their mutual interactions, and accordingly deduce
their function in asymmetric septum formation.

Methods. We have used various methods to identify and verify interactions between selected
division proteins. For the detection of protein-protein interactions we initially used bacterial
two hybrid analysis (BACTH). Bacterial two-hybrid system requires the co-expression of the
proteins of interest as fusions with the T25 and T18 fragments of adenylate cyclase in an E. coli
BTH101 strain. After plasmid co-transformation, colonies were spotted onto selective plates
containing IPTG and X-Gal. A blue color indicates a positive interaction between each pair of
fusion proteins. To verify the identified BACTH interactions, we used pull down assay. Proteins
to be tested for interaction were fused to His-tag and S-tag, expressed in E. coli strain BL21
(D3), and extracts were applied onto a Ni Sepharose HP column. This allows His-tagged
proteins to be affinity purified on a Ni?* column and an interacting S-tagged protein can then
be pulled down. Eluted proteins were probed with antibodies against S-tag and His-tag. In case
of interaction, S-tagged protein was detected in elution fraction together with the His-tagged
protein.

Results. We searched for protein-protein interactions between proteins taking part in the
formation of sporulation septum. We focused on main player of asymmetric division,
sporulation specific protein SpollE. In BACTH system we detected its interactions with
sporulation specific DNA binding protein RefZ and division proteins EzrA and MinJ. We also
identified their mutual interactions. We verified some of these interactions by pull down
method.

Conclusion. The results obtained will be used in further studies of asymmetric cell division,

specifically in elucidation of mechanisms ensuring the correct localization of sporulation
septum.
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Fecal microbiota transplant (FMT) is the process of transplantation of fecal bacteria from a
healthy individual into a recipient. FMT helps restoration and recolonization of the dysbiotic
gut microbiota by introducing healthy microbiota. Disruption and dysbiosis of the gut
microbiota are associated with the occurrence of many diseases (obesity, diabetes, IBD). FMT
is successfully used to treatment Clostridioides difficile infection and also seems to could be
one of the option for the treatment or maintenance of remission in chronic diseases as ulcerative
colitis (UC). UC is characterized by chronic and recurrent inflammatory condition of the
colonic mucosa manifested by long-lasting inflammation and ulcerative lesions on mucosa
leading to bleeding in colon and rectum. The aim of our experiment was to research the effect
of fresh FMT from healthy man to changes of the gut microbiota of colitis patient using in vitro
model SHIME®. We compared and detected differences in composition of the SHIME-
stabilized colitic microbiota before and after FMT (two dose). Four sample from SHIME
reactors were collected — before FMT, and three after FMT application. Total microbial DNA
was extracted from SHIME and FMT samples and analyzed using quantitative and qualitative
molecular analyses by real-time gPCR, PCR-DGGE and 16S metagenomic sequencing NGS
(IMlumina MiSeq). We observed significant increase in abundance of total bacteria and bacteria
phylum Bacteroidetes in all samples after FMT application compared to sample before FMT
by gPCR analyse. Results of DGGE and NGS analyses showed changes in Firmicutes —
Bacteroidetes ratio, acquirement of new species after FMT and increased amounts of bacteria
from families Lachnospiraceae, Oscillospiraceae (Ruminococcaceae), Bifidobacteriaceae.
Our results confirm that FMT caused both qualitative and quantitative changes in colitic
microbiota simulated in vitro.

This work was supported by grants APVV-16-0176 and VVGS- 2020-1506.
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Correspondent author: Magdaléna Kapustova; magdalena.kapustova@savba.sk

Biofilm provides the barrier to even small molecule antimicrobial agents affording suitable
support for colonization and development of highly organized communities. Essential oils
(EOs) are volatile phytocomplexes extracted from aromatic plants. Due to their multi-
component nature, the antimicrobial mechanism of EOs is multitarget and up to now, there is
no evidence of the occurrence of EOs resistance. Nanoencapsulation of EOs represents efficient
approach to increase their physical stability, water-solubility and improving bioavailability.
Poly(e-caprolactone) (PCL) is biodegradable and biocompatible polymer for the development
of nanocapsules (NCs).

The overnight cultures (S. aureus, E. coli, C. albicans) were diluted to final concentration on
2x106 CFU/mL. 100 pL of microbial suspension was added to the microtiter plate. This plate
was incubated for 90 minutes at 37 °C. After incubation, the supernatant was removed and the
well was rinsed 2 times with sterile PBS. Subsequently, the media and concentration of EO or
EO-NCs were added. The final volume of each well was 200 pL. This plate was incubated for
24 h at 37 °C. After incubation, the supernatant was removed and the well was rinsed 2 times
with sterile PBS. For measurement of the optical density was used MTT assay and optical
density was measured at 540 nm.

The data of antibiofilm activity against S. aureus, E. coli, and C. albicans revealed the biofilm
inhibiting potential Th-NCs, Or-NCs. The results show that Th-NCs and Or-NCs had the
antibiofilm effect already at a low concentration of 0.03 mg/mL.

Th-NCs and Or-NCs were more effective against all tested strains than pure EOs This study
demonstrates the ability of PCL nanocapsules loaded with thyme and oregano EOs to reduce
microbial and biofilm growth and could be an ecological alternative in the development of new
antimicrobial strategies.
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Members of the genus Rickettsia are small, obligate intracellular, Gram-negative bacteria that
are distributed throughout the world. The infection can be transmitted through arthropod bites
and can cause health problems to the animals and humans, because it is widespread ,,tick-borne
diseases‘ zoonoses. The aim of the study was to detect Rickettsia sp. in ticks from South Africa.
Ticks were collected during the years 2012-2019 in six provinces of South Africa including
Limpopo, Mpumalanga, Free State, Northern Cape, North West, and Gauteng Province. Ticks
were taken from dead animals (most often because of a collision with a car). In total, 2003 ticks
(154 females, 778 males, 454 nymphs, and 617 larvae) were collected and divided into 854
samples. The DNA from ticks was isolated by NucleoSpin Tissue kit to detect Rickettsia sp. by
single PCR.

The DNA of Rickettsia sp. was detected in 144 samples (17 %) including 18% females, 13%
males, 26 % nymphs (26%), and 18% larvae. The highest prevalence of Rickettsia sp. was in
Free state Province (50%) and in ticks collected in spring (22%) and autumn (19%). Positive
samples will be sent for sequencing for accurate identification.

The results of this study bring new knowledge about the prevalence of this pathogen in ticks in
six provinces of South Africa and will be the basis for more extensive research in South Africa.

Contact address: Phone: +420 608 728 070, E-mail: kasparkova.nicola@seznam.cz, (N.
Kasparkova)
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P 15. Charakterizacia rastu Geotrichum candidum s aplikaénym potencialom
pre vyrobu mlie¢nych produktov
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Uvod: Geotrichum candidum (GC) je mikroskopicka huba, ktora ma velky potencial pre
vyuzitie v mliekarenskom priemysle a moze sa zicastnovat’ zrenia roznych syrov. Vd’aka svojej
proteolytickej a lipolytickej aktivite mdze prispievat’ k tvorbe zlicenin, ktoré mozu pozitivne
ovplyvnit’ senzorickd kvalitu syrov. Vyznam a potencidl pouzitia ur¢ité¢ho druhu alebo kmena
pri produkcii syrov zavisi od Specifickych vlastnosti tejto mikrobidlnej kultary
a od konkrétnych poziadaviek na kone¢ny produkt.

Metodika: V praci boli pouzité tri izolaty druhu GC a zbierkovy kmen CBS 557.83. Sledovali
sme ich rast pri teplotach od 6 do 25 °C na syntetickom syrovom agare, ktoré malo priemerna
hodnotu ay = 0,960 +£0,002. Rastové odozvy boli z prediktivno-mikrobiologického hl'adiska
vyhodnotené pomocou primarneho Baranyiho modelu a sekundarneho kardinalneho modelu.

Vysledky: Udaje z primarneho modelu poukézali na to, Ze pri postupnom zvysSovani teploty
na 25 °C, sa zvySovala aj rastova rychlost’ GC, a taktieZ sa skracovala aj lag fdza. Vypocitané
hodnoty optimalnej teploty sekundarnym kardinalnym modelom sa pohybovali od 21,2
do 24,9 °C a optimalna radialna rastova rychlost od 0,127 do 0,268 mm/h, v zavislosti
od jednotlivych sktimanych kultar GC. Z hodnét vypocitanych Statistickych valida¢nych
parametrov mézeme konStatovat’, Ze kardinalny model bol schopny spol'ahlivo opisat’ odozvy
GC aj na dynamicky meniacu sa teplotu prostredia. V suvislosti so znehodnotenim potravin
mikroskopickymi hubami su ddlezité tidaje o Case, ktory je potrebny na dosiahnutie viditeI'nej
(zvy€ajne 3 mm) kolonie vzhl'adom na Specifické podmienky prostredia. Vzhl'adom na
priemerny cas, kedy by kultiry GC dokazali vytvorit’ viditeInt koloniu pri 6 °C (16,8 1,7 d),
mozno usudit’, Ze kontaminacia produktov pocas vyroby, v ktorych sa pritomnost’ GC povazuje
za neziaducu (napr. tvaroh, cottage cheese) by viedla k ich znehodnoteniu este pred uplynutim
doby ur€enej na ich spotrebu, a to aj napriek pozadovanému chladeniu. Tieto vysledky
potvrdzuju vyznam indikatorovej funkcie tejto hygienicky relevantnej mikroskopickej huby.

Zaver: Kvantitativny opis rastu roznych izolatov a kmenov druhu GC je pre mliekarensku prax
mimoriadne dolezity a to najma z hl'adiska nastavenia spravnych podmienok pocas vyrobného
procesu, poas procesu zrenia syrov, a taktiez pre zabezpeCenie kvality a hygienickej
bezpecnosti findlnych vyrobkov.

Pod’akovanie: Praca bola podporena grantom VEGA 1/0532/18 a APVV-19-0031.
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Human cytomegalovirus (HCMV, HHV-5) is the leading viral cause of congenital birth defects,
is responsible for morbidity and mortality in immunosuppressed individuals, compared to any
other herpes viruses, encodes viral proteins, mainly at the right end of the long genome
component (ULb’), that may modulate the host immune response, including a tumour necrosis
factor receptor homologue - UL144. The HCMV UL144 shows the highest amino acid sequence
homology to HVEM (TNFRSF14), followed by other members of the TNFR superfamily.
However, the engagement of human receptor CD160 by UL 144 has not been determined in NK
cells. The relationship of CD160 to HVEM and its viral ortholog UL144 (encoded by HCMV
or RnCMV) are nowadays being extensively studied because of their specific properties in
immune modulation.

In our study, we focused on biological preparation and characterization of human CD160 and
UL144 protein (encoded by Human and Rhesus CMV) expressed by using the BV-Sf9
suspension expression system. Recombinant protein isolations were followed by purification
strategies, primarily, affinity and size-exclusion chromatography methods. HCMV UL144, the
viral mimic of HVEM, does not bind CD160, which is most probably due to altered N-linked
or O-linked glycosylation or other posttranslational changes. Mutant of UL144, lacking several
glycosylation sites, was generated and we have determined whether its binding to CD160 was
impacted. We have measured the binding kinetics (by using Biacore SPR assay) for the
dgUL144-CD160 (Kp 217 uM) and HVEM-CD160 (Kp 166 puM) molecular complexes.
Additionally, we have performed the crystallization condition screening for UL144
(native/deglyco/RhCMV construct) alone or in complex with human CD160. The preliminary
crystallization conditions were found and will be further optimized and tested for X-ray
diffraction.

This study was supported by the Slovak Research and Development Agency (APVV-19-0376).
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P 17. Infekcie sposobené meticilin rezistentnymi kmenmi Staphylococcus
aureus vo vybranych centrach starostlivosti o seniorov

K. Melnikov (1), A. Hojova (1), A. Kaiglova (1)
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Meticilin rezistentny Staphylococcus aureus (MRSA) predstavuje globalnu hrozbu pre verejné
zdravie v dosledku jeho rezistencie na takmer vSetky -laktamové antibiotika. Nakol'ko st starsi
I'udia vystaveni vac¢siemu riziku infekcie, spdsobuje MRSA v domovoch dochodcov zavazné
problémy.

Hlavnym cielom bolo zistit’ mieru vyskytu MRSA v skupine seniorov trvalo umiestnenych vo
vybranych centrach socialnych sluzieb (CSS) v Zilinskom kraji a nasledné porovnanie
vysledkov s predoSlou §tudiou zameranou na sledovanie vyskytu MRSA v skupine seniorov v
Trnavskom kraji.

Testovany subor tvorilo 150 klientov z troch CSS pre seniorov v Zilinskom kraji (49 muzov a
101 zien) a 92 klientov zo Styroch CSS pre seniorov v Trnavskom kraji (70 zien a 22 muzov).
Vysledky studie sme porovnavali s kontrolnou skupinou, ktort predstavovali Studenti FZaSP
Trnavskej univerzity (10 muzov a 122 zien). VSetky odobraté vzorky boli spracované pomocou
Standardnych metdd urcenych na izol4ciu a identifikaciu S. aureus (kultivacia, mikroskopicky
a biochemicky dokaz). Pri dokaze MRSA sme ako fenotypovi metodu pouzili diskovy difizny
test s cefoxitinom. Genotypovou metdodou sme zist'ovali pritomnost’ Specifického useku mecA
génu pomocou PCR.

V Zilinskom kraji sme S. aureus identifikovali v 66 (44 %) pripadoch z celkového poétu 150,
z toho bolo 14 (21,21 %) pozitivnych nosicov MRSA a zvysnych 52 (78,79 %) vzoriek bolo
vyhodnotenych ako MSSA. V Trnavskom kraji sa S. aureus vyskytoval v 57 (62 %) pripadoch
z celkového poctu 92, z toho bolo identifikovanych 15 (26,32 %) pozitivnych nosi¢ov kmena
MRSA, zvysnych 42 vzoriek (73,68 %) bolo vyhodnotenych ako MSSA. V kontrolnej skupine
boli ako MRSA identifikované len 2 izolaty (4,4 %), pricom v skupine seniorov ich bolo 29
(23,58 %). V skupine seniorov bola Sanca vyskytu MRSA 6,63 x vysSia v porovnani s
kontrolnou skupinou (23,58 % vs. 4,4 %; OR- 6,63, Cl 95 %).

Pri porovnani vyskytu MRSA medzi skupinami seniorov sme nezistili Statisticky vyznamny
rozdiel. Pri porovnani vyskytu MRSA medzi kontrolnou skupinou a skupinou seniorov sme
zistili Statisticky vyznamny rozdiel vo vyskyte MRSA (p = 0,0024). Na zaklade preukazanych
vysledkov povazujeme preventivne opatrenia spojené s monitorovanim vyskytu MRSA,
dekolonizaciu a izol4ciu pozitivnych nosi¢ov za mimoriadne vyznamné v boji proti Sireniu
MRSA infekeii.
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exolytickou aktivitou voci vaginalnym streptokokom.
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Bakterialny kmen Streptococcus agalactiae skupiny B (GBS) patri medzi fakultativne
anaerobne baktérie schopné pri premnozeni sposobit’ zdvazné ochorenia u deti, seniorov,
imunodeficientnych jedincov a tehotnych Zien. Pre zvySujicu sa prevalenciu bakteridlnej
rezistencie voci antibiotikam sa v sucasnosti hl'adaju nové antimikrobidlne systémy, ucinné pri
liecbe bakterialnych infekcii. Moznym rieSenim tohto problému je prave aplikacia endolyzinov
Z bakteriofagov v huménnej a veterinarnej terapii. V praci sme sa zamerali na pripravu a
charakterizaciu rekombinantného endolyzinu EN534-C. Gén peg 1392 pre endolyzin EN534
bol izolovany z profaga humanneho izolatu S. agalactiae KMB-534. In silico pristupmi sme
identifikovali moduldrnu Struktiru endolyzinu, pozostavajiucu z dvoch katalyticky aktivnych
domén (MurNAc-LAA a CHAP) a jednej védzbovej domény (LysM). Pomocou
bioinformatickych softvérov sme pripravili 3D model EN534 a predikovali vizbové miesta pre
dvojmocné kationy (Ca®*, Zn?*). Endolyzin EN534-C sme nadprodukovali v expresnom
systéme Escherichia coli a pomocou afinitnej chromatografie sme ziskali lyticky aktivny
rekombinantny endolyzin EN534-C. Pomocou difiznej a optickej metody sme potvrdili jeho
vysoku exolyticku aktivitu voc¢i vybranym zdstupcom streptokokov GBS v pritomnosti
dvojmocnych kationov vapnika. Nase dosiahnuté vysledky preduréuju pouzitie EN534-C ako
potencialny bioagens pre praktické vyuzitie v humannej a veterinarnej terapii.

Predlozend praca bola financovana z projektov VEGA 2/0139/18 Stidium replikaénych
proteinov modelovych bakteriofagov v systéme bakteriofag — hostitel a APVV-16-0168
Priprava bakteriofdgov na terapiu vaginalnych a mocovych infekeii.
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P 19. Antimicrobial effect of isothiocyanates formed by enzymatic hydrolysis
of glucosinolates as their precursors

Z. Polozsanyi* (1), H. Galadova (1), M. Kalindk (2), M. Simkovi¢ (1)

(1) Institute of Biochemistry and Microbiology, Faculty of Chemical and Food Technology,
Slovak University of Technology, Bratislava, SK

(2) Central Laboratories, Faculty of Chemical and Food Technology, Slovak University of
Technology, Bratislava, SK
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Isothiocyanates (ITCs) are highly reactive electrophiles formed after hydrolysis of their
glucosinolate precursors by myrosinase. Glucosinolates (GLSs) are S-glucosides characterised
by high structural variability. Together with myrosinase (thioglucosidase) they form the
glucosinolate-myrosinase system. This system is characteristic for the Brassicaceae family,
which is used mainly for generating biologically active defence compounds after cell and tissue
damage, caused by aphids, herbivory insects or pathogen microorganisms. The spectrum of the
defence compounds is determined by the conditions during the hydrolysis (e.g., presence of
Fe?* ions, pH) and the variability of the glucosinolate aglycone. The main interest is focused on
ITCs, which has antimicrobial properties, anticancerogenic effects and promotes
chemoprotective effects.

The work consists of several goals. One of the key points was isolation of GLSs, glucoraphanin
and sinalbin, from plant Cardaria draba, using various chromatographic techniques
simultaneously with analytical methods (Zic-HILIC and 1H-NMR spectroscopy) for
identification and quantification. Another essential step was the preparation of active
myrosinase from the swollen seeds of Lepidium sativum.

The main goal was the monitoring of the antimicrobial effect of ITCs formed in situ by
myrosinase hydrolysis of GLSs, on bacterial and yeast models using microdilution method. We
estimated the 1Cso for the commercially available ITCs, which enabled us to design the reaction
condition for generation the ITCs. It turned out, that ITC sulforaphane (derived from
glucoraphanin) showed similar inhibition of bacterial and yeast growth against control (ICso ~
0,2 mmol/L), however bacterial cells were more sensitive compared to yeasts. Unlike
sulforaphane, allyl-1TC (derived from sinigrin) did not affect the growth of the tested microbial
models in concentration range to 1 mmol/L. We also found, that despite that sinalbin undergoes
hydrolysis, the resulting ITC is unstable, and releases the thiocyanate ion to form corresponding
alcohol.

Funding
This study was supported by the Slovak Research and Development Agency grant APVV-16-
0439 and by project ITMS 26230120006.
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Pacienti s termickym traumatem reprezentuji vysoce rizikovou skupinu z pohledu rozvoje
infek¢nich komplikaci vcetn€¢ infekci zplsobenych oportunnimi patogeny. Kazdodenni
konfrontace s celou fadou patogenit zpusobuje, Zze infekéni komplikace dnes piedstavuji
dominantni podil na mortalit¢ téchto pacienti. Infek¢éni komplikace se mohou u popalenych
pacientt projevit prakticky v jakémkoliv kompartmentu, piesto jde nejéastéji o ranné infekce.
Obecné zplisobuji houby infekéni komplikace u popalenych pacientti ve 20-44 % ptipada
Vv zavislosti na typu a geografické lokalizaci popaleninového centra. Skute¢na incidence
fungélnich infek¢nich komplikaci v§ak mtze byt daleko vyssi. Za touto skutecnosti stoji fakt,
7e tfada z infekei neni spravné diagnostikovéana, chybi jednozna¢né klinicka symptomatologie
pro mykotickou rannou infekci ¢i kolonizaci.

V kazuistice prezentujeme piipad 20let¢tho muze, ktery béhem autonehody utrpél hluboké
popaleniny v rozsahu 88 % TBSA (celkového rozsahu téla). Anamnesticky u pacienta
vyznamna ortotopickd transplantace jater pro primarni biliarni cirh6zu. Z tohoto diivodu byl
pacient na chronické imunosupresivni terapii inhibitory kalcineurinu a glukokortikoidy.
Vzhledem k hloubce popaleni na predloktich bilateralng, kde vyznamné obnazeny a ¢astecné
zni¢eny dilezité skupiny pifedloketnich svalii rozhodnuto o pouziti dvouvrstevné dermalni
nahrady. Cilem bylo minimalizovat funk¢ni poskozeni hornich koncetin a zachovat co nejvétsi
hybnost. V druhé dobé dermalni nahrada kryta tenkymi dermo-epidermalnimi
autotransplantaty. Na pravém piedlokti nicméné zahy dochédzi k postupnému odhojovani
kozniho §tépu. To bylo zplisobeno kombinovanou mykotickou kolonizaci kmeny Trichoderma
longibrachiatum a Aspergillus fischeri (prvni hlaSeny pfipad). Po nasazeni systémoveé
antifungalni terapie a opakovaném mechanickém a hydrochirurgickém debridementu jiz
dermdlni nidhrada uspé$né zatransplantovana koznim autotransplantitem, ktery se ptihojuje
V plném rozsahu.

V etiologii mykotickych infekci u pacientii s termickym traumatem jasné¢ dominuje Candida
albicans. Infekéni komplikace zplisobené vldknitymi houbami nejsou tak ¢asté, nicméné svym
invazivnim potencidlem mohou zplsobit zavazné komplikace. NejCastéji se setkdvame s
ptipady Aspergillus spp. a Fusarium spp., naopak vyskyt zygomycet je pomérné raritni.
Trichoderma spp. reprezentuje skupinu celosvétoveé rozsifenych vlaknitych hub, které
zpusobuji infekce u Cloveéka jen velmi vzacné. Donedévna byly zastupci Trichoderma spp.
povazovany za nepatogenni pro ¢lovéka, nicméné T. longibrachiatum a T. citrinoviride se dnes
stdvaji emergentni patogeny zejména u imunokompromitovanych jedinci. U popalenych
pacienti do této chvile nebyly zaznamendny zadné infekéni komplikace zpisobené T.
longibrachiatum.
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P 21. Detection of pathogens in human body fluids by Raman spectroscopy
K. Rebrosova (1), S. Bernatova (2), M. Siler (2), O. Samek (2), F. Rzicka (1)

(1) Department of Microbiology, Faculty of Medicine and St. Anne’s Faculty Hospital, Brno,
Cz,
(2) Institute of Scientific Instruments, Czech Academy of Sciences, Brno, CZ

Keywords: Raman spectroscopy, body fluids diagnostics

Introduction: Raman spectroscopy is a method of molecular vibrational spectroscopy based
on inelastic scattering of monochromatic light (Raman scattering). It allows non-destructive
analyses of various substances from simple molecules to characterization of molecular
composition of complex biological systems. These spectroscopic fingerprints have broad
spectrum of applications including identification and characterization of microbial cells. The
aim of this study was to explore the possibility to detect pathogens in human bodily fluids by
Raman spectroscopy.

Materials and methods: Characteristic Raman fingerprints were obtained from human body
fluids (urine, serum and cerebrospinal fluid) and spiked bacteria in body fluids using a Raman
spectrophotometer (Renishaw Invia Raman Spectrometer Renishaw plc., Wotton-under-Edge,
United Kingdom, laser wavelength set to 785 nm, exposure time used for spectral acquisition
was 15 seconds). Furthermore, we employed Raman tweezers to acquire Raman spectra directly
from microorganisms spiked into human urine and serum.

Results: Our measurements suggest that Raman spectroscopy may allow detection of microbes
directly in human body fluids and differentiate among various microbes in body fluids. This is
enhanced by Raman tweezers. This pilot study suggests that there are differences among
bacterial species in Raman spectra of single cells, which may allow their direct identification
from a clinical sample in the future.

Conclusions: Raman spectroscopy is a powerful tool, which can have numerous applications
in microbiology. It has a potential to become a reliable diagnostic tool in the future. Plus, Raman
tweezers—allowing single cell analyses—might significantly accelerate the diagnostic process
by means of direct identification of microorganisms present in liquid human samples.

The work was supported by grants MUNI/IGA/1093/2020, MUNI/A/1486/2020 (Grant Agency
of Masaryk University) and AZV NU20-05-00166 (Czech Health Research Council).
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P 22. Strevni nosi¢stvi enterobakterii nesoucich gen mcr-9 s inducibilni
kolistinovou rezistenci

E. Smélikova (1), M. Brajerova (1), P. Dievinek (1), O. Ny¢ (1), M. Kratova (1), J. Tkadlec
1)

(1) Ustav 1ékaiské mikrobiologie, 2. 1ékatska fakulta Karlovy Univerzity a Fakultni nemocnice
v Motole

Uvod: Vyskyt genit mer kédujicich rezistenci ke kolistinu piedstavuje globalni
riziko pro jejich potencial horizontalniho Sifeni. Izolaty nesouci gen mcr-9 jsou vétSinou ke
kolistinu  citlivé, ale nebezpeci spoc¢iva v mozné inducibilité kolistinové rezistence.  Cilem
studie bylo stanovit prevalenci stfevniho nosicstvi enterobakterii nesoucich gen mcr-9 u
hospitalizovanych pacienti a ziskané izolaty podrobn¢ charakterizovat.

Metodika: Rektalni vytéry od pacientii hospitalizovanych ve Fakultni nemocnici v Motole
mezi lety 2019 az 2020 byly kultivovany v pomnozovacim médiu EE broth (Mossel, Oxoid).
Pomnozené kultury byly testovany na piitomnost genu mcr-9 pomoci gPCR a pozitivni
pomnozené kultury byly inokulovany na chromogenni Brilliance UTI Clarity agar (Oxoid).
U izolatd spadajicich ~ mezi Enterobacteriaceae s ovéfenym  nosic¢stvim genu mcr-9 byla
stanovena minimalni inhibi¢ni koncentrace (MIC) kolistinu a jinych antimikrobidlnich latek

pomoci mikrodilu¢ni metody. Inducibilita kolistinové rezistence byla testovana
u izolatd nesoucich gen mcr-9 ke kolistinu citlivych pomoci kultivace pii nizkych davkach
kolistinu nasledovana stanovenim MIC. Izolaty nesoucti gen mcr-9 byly

charakterizovany celogenomovou sekvenaci (WGS).

Vysledky: Celkem bylo vysetfeno 854 rektalnich vytéra, z nichz 24 (2,8 %) bylo pozitivnich
na pfitomnost genu mcr-9. Kultivacné bylo
zachyceno devét bakterialnich izolata (Enterobacter spp., n=6; Citrobacter freundii,
n=2; Escherichia coli, n=1), z nichz osm bylo ke kolistinu citlivych (<1 mg/l) a jeden
rezistentni >16 mg/1). P&t izolatu citlivych ke kolistinu (62,5 %)
vykazovalo inducibilitu kolistinové rezistence. Ziskané izolaty byly citlivé k vétsiné rutinné
pouzivanych antibiotik kromé nékterych beta-laktamti. WGS analyza ukézala u dvou izolatt
stejny sekvenc¢ni typ a n€kolik druhi plazmidt.

Zavér: Prevalence enterobakterii nesoucich gen mcr-9 u hospitalizovanych pacientd neni
zanedbatelna (2,8 %). Ackoliv  vétSina izolatd byla citliva ke kolistinu, riziko muze
predstavovat inducibilni kolistinova rezistence pozorovana u vice nez poloviny izolatd.
Podékovani: Tato studie byla podpoiena grantem Ministerstva zdravotnictvi ¢. NV 18-09-
00254.
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P 23. Pyocin production by urinary catheter-related Pseudomonas
aeruginosa

K. Snopkova (1), K. Dufkova (1), P. Klimesova (1), V. Hola (1)
(1) Mikrobiologicky ustav, Lékatska fakulta Masarykovy univerzity, Brno, CZ

Urinary tract infections belong to the common nosocomial infections. Bacteriocin production
is considered as a putative virulence factor in these infections but studies focusing on
Pseudomonas aeruginosa are not available. In this study, we detected bacteriocin genes and
their co-association with virulence factors in a set of 135 P. aeruginosa strains originated from
catheter-associated urinary tract infections. The bacteriocinogeny reached 96.3 % with an
average of 3.6 genes per strain. The most frequently detected pyocin genes were those encoded
pyocins S4 (76.3 %), R (69.6 %), and S2 (67.4 %). A statistically significant co-occurrence and
a negative relationship were observed between several pyocin types. Additionally, several
pyocins exhibited associations with biofilm formation, production of pyochelin, pyocyanin,
antibiotic-degrading enzymes, overall strain susceptibility and resistance, and motility of the
strain. Co-occurrence of the pyocins S2 and S4 (p<<0.0001; Z = 13.15), both utilizing the
ferripyoverdine receptor FpvAl, was found but no relation to pyoverdine production was
detected. A negative association (p = 0.0047; Z=-2.83) was observed between pyochelin and
pyocin S5 utilizing the ferripyochelin receptor FptA. Inhibition assays resulted in 52.1 %
inhibition which was equally distributed between soluble and particle types of antimicrobials.
In conclusion, pyocin determinants appear to be important characteristics of CAUTI-related P.
aeruginosa isolates and could contribute to their urovirulence.
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P 24. Molekularna detekcia periodontopatickych baktérii Treponema
denticola a Porphyromonas gulae v dentalnom biofilme psov

M. Sondorova (1) *, J. Kacirova (1), M. Josaiova (1), A. Mad’ari (2), M. Mad’ar (1)

(1) Katedra mikrobiologie a imunologie, Univerzita veterinarskeho lekarstva a farmacie
v Kosiciach, Kosice, SK;

(2) Univerzitna veterinarna nemocnica, Univerzita veterinarskeho lekarstva a farmacie v
Kosiciach, Kosice, SK

miriam.sondorova@gmail.com

Uvod: Periodontalne ochorenie sa manifestuje od intenzivnej bolestivosti az po stratu zubov.
U psov ma vysoku prevalenciu a jeho vyskyt vyznamne stupa s vekom. Povrch zubov poskytuje
priestor pre adherenciu a tvorbu dentdlneho plaku oznaCovaného aj ako dentalny biofilm.
Akumulacia dentdlneho biofilmu a hlavne baktérie nachddzajice sa v dentdlnom biofilme st
uplatiiované v rozvoji peridontalneho ochorenia.

Metodika: Vzorky dentalneho biofilmu sa odoberali od 7mich psov s periodontalnym
ochorenim. Pomocou PCR a $pecifickych primerov, konkrétne flaB2 gén pre druhy Treponema
vratane Treponema denticola a 16 S rRNA gén pre Porphyromonas gulae, boli vzorky
podrobené analyze na pritomnost’ periodontopatickych baktérii. Metédou Sangerovho
sekvenovania sa ziskali sekvencie sledovanych baktérii a potvrdili sa genotypizaciou.

Vysledky: Treponema spp. bola pritomnéa v 5 vzorkach psieho dentalneho biofilmu. Medzi
identifikované druhy Treponema patrili Treponema putidum a Treponema denticola.
Treponema putidum sa vyskytovala v 3 vzorkach a Treponema denticola v 2 vzorkach.
Porphyromonas gulae bol pritomny vo vSetkych vzorkach dentalnych biofilmov.

Zaver: Periodontopatické baktériec v psom dentalnom biofilme ako Treponema denticola a
Porphyromonas gulae st patogénne baktérie so zoonotickym potencialom. Treponema putidum
a Treponema denticola su spajané s periodontalnymi ochoreniami l'udi, priCom maju podobné
faktory virulencie. Na zaklade zaznamenaného vyskytu Treponema putidum u psov
S periodontalnym ochorenim v tejto Studii predpokladdme, Zze mdze podobne ako u l'udi, hrat’
vyznamnu Glohu pri rozvoji ochorenia. VE&asna diagnostika tychto periodontopatickych baktérii
pomocou PCR metdody moze predist’ k progresivnemu rozvoju tohto ochorenia a to nie len u
psov, ale aj u ich majitel'ov, ked’Ze je tu potencidlna moznost’ prenosu tychto baktérii.

Pod’akovanie: Tato praca bola podporena grantom VEGA 1/0788/19.
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P 25. Detekcia Tannerella forsythia vo vzorkach dentalnych biofilmov Pudi a
psov pomocou PCR
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miriam.sondorova@gmail.com

Uvod: Tannerella forsythia (predtym Bacteroides forsythus) patri medzi baktérie Gerveného
komplexu, ktory zahifia najvyznamnej$ie patogény periodontalnych ochoreni I'udi. Tannerella
forsythia sa Casto vyskytuje u I'udi s periodontitidou. Mdze byt pritomna aj v oralnej dutine
spolocenskych zvierat, pricom castejSie sa vyskytuje u psov a maciek s periodontdlnym
ochorenim.

Metodika: Pre ucel detekcie Tannerella forsythia bol subgingivalny dentalny biofilm ziskany
od 7 psov a 3 Tudi s klinickymi priznakmi periodontalneho ochorenia. Celkova DNA bola
izolovana fenol-chloroformovou extrakciou. Pritomnost Tannerella forsythia sa sledovala
pomocou PCR reakcie zameranej na Specifickt detekciu fragmentu 16S rRNA génu s vyuzitim
primerov, forward 5'-GCG TAT GTA ACC TGC CCG CA-3' a reverse 5'-TGC TTC AGT
GTC AGT TAT ACC T-3'. Produkty amplifikacie boli sekvenované Sangerovou metodou
a sekvencie boli analyzované za i¢elom overenia a identifikacie Tannerella forsythia.

Vysledky: Tannerella forsythia bola zachytena u 7/7 psov a 3/3 I'udi. Sangerovo sekvenovanie
a BLATSn analyza potvrdili pritomnost’ fragmentu 16S rRNA génu. Sekvencie ziskané od I'udi
sa navzajom zhodovali, rovnako aj sekvencie ziskané od psov. AvSak porovnanie sekvencii
Tannerella forsythia o velkosti 620 bp od l'udi a od psov preukazalo odlisnost v 10
nukleotidoch.

Zaver: Podarilo sa nam preukazat’, ze PCR reakcia na detekciu Tannerella forsythia je vhodna
na pouzitie nie len u l'udi, ale aj u psov. Sekvenovanim sa potvrdila Specifickost PCR reakcie.
Zistili sme, ze su isté odliSnosti medzi I'udskymi a psimi Tannerella forsythia, ¢o v d’alsom
skimani pomocou genotypizacie mdZze poslizit’ na sledovanie mozného prenosu zo psov na
ludi.

Pod’akovanie: Tato publikacia vznikla vd’aka podpore vedeckej grantovej agentiry VEGA ¢.
1/0788/19.

58



P 26. MozZnosti zvySeni produkce PHA u cyanobakterii
Z. Sedrlova (1), E. Slaninova (1), 1. Fritz (2), C. Daffert (2), S. Obru¢a (1)

(1) Fakulta chemicka, Vysoké uéeni technické, Brno Purkyfiova 464/118, 612 00 Brno, CZ
(2) University for Natural Resources and Life Sciences, IFA-Tulln, Konrad Lorenz Str. 20,
3430 Tulln, A

Cyanobakterie (sinice) jsou prokaryotické autotrofni organismy disponujici oxygenni
fotosyntézou. Sinice produkujici Sirokou Skalu sekundarnich metaboliti jako jsou rtzné
biologicky aktivni latky, glykogen ¢&i polyhydroxyalkanoaty (PHA). Oproti heterotrofnim
bakteriim sinice nevyzaduji organicky zdroj uhliku, jelikoz pro syntézu PHA vyzaduji pouze
CO; a svétlo. PHA u sinic zaujima primarné roli zasobni latky, kdy se vyskytuje v podobé
intracelularnich granuli. Pravdépodobné pomaha sinicim také ptezivat stresové podminky, kdy
dochézi k intenzivni tvorbé polymeru. PHA, jsou mikrobialni biopolymery, které se v bunikdch
nachazi v podobé¢ intracelularnich granuli. Fyzikdlné-chemické vlastnosti PHA jsou srovnatelné
s petrochemickymi plasty, na rozdil od nich jsou vSak PHA zcela biodegradabilni. Produkce
PHA je finan¢n¢ ndro¢n4, ke snizeni vyrobni ceny pfispiva vyuziti odpadnich produktd jako
vstupniho materialu, ktery slouzi jako zdroj energie a uhliku pro heterotrofni bakterie. Tato
prace piedstavuje stresové podminky, které vedly k nejvys$$im ziskanym vynosim PHA
Vv cyanobakterialni kultufe dvou zastupct rodu Synechocystis. V praci byla vyuzita kultivace
Vv trubicovém multikultivatoru spolecné s kultivaci v Erlenmayerovych batikach. Za ptitomnosti
stejnych prekurzorit PHA o stejné koncentraci bylo kultivaci v multikultivatoru dosazeno 1,6x
vyssiho vynosu PHA v porovnani s kultivaci v baiikach. Nejvyssi hodnota tak dosahla 25 %
obsahu PHA v cyanobakterialni biomase. Pii kultivaci PCC 6803 s prekurzorem pro 4HB byl
ziskan kopolymer 3HB:4HB slozeny z 56 % 4HB a 44 % 3HB. Celkovy obsah PHA v kultuie
byl vyrazné nizsi a stejné tak i mnozstvi biomasy, jelikoz samotny prekurzor y-butyrolakton je
mirn¢ toxicky.

Tato prace byla finanén& podpotena projekty GA19- 19-29651L Ceské grantové agentury
(GACR) a Austrian Science Fund (FWF), project | 4082-B25. Zuzana Sedrlova je Stipendista
programu Brno Ph.D. Talent — financuje statutarni mésto Brno.
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P 27. Nové mozZnosti ochrany proti kliSatim
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Korespondujici autor: H. Nejezchlebova, helanej@sci.muni.cz

Uvod: Mezi hematofagnimi ¢lenovei, ktefi ohrozuji zdravi obyvatel v CR, zaujima klistd
obecné (Ixodes ricinus L.) prvni misto. Podle dat z r. 2019 je CR zemi s nejvy$§im absolutnim
poc¢tem hlasenych piipadia klistové encefalitidy v EU. Kromé toho, ze k. obecné je hlavnim
prenaSeCem virového pivodce této encefalitidy u nas, je také hlavnim prenaseCem bakterii
Borrelia burgdorferi sensu lato — ptavodct lymeské borreliozy. Prumérné je hlaseno 781
piipadi klistové encefalitidy v CR za rok, v piipads borreliozy je to 4179 piipadi (statistika za
posledni 3 roky dle udaji Statniho zdravotniho Ustavu). Dale kliStata prendSeji 1 jiné
medicinsky vyznamné mikroorganismy. Je tedy tfeba se pted klist'aty chranit, napft. s vyuzitim
repelenti.

Metodika: Byly provedeny in vitro testy repelentni ucinnosti esencialnich oleji z rostlin
kurkuma dlouhd a kurkuma Zlutokotfenna (zazvorovité). Testy byly provedeny na nymfach
klistéte obecného. Ty byly pro ucely experimentu odchyceny ve volné ptirodé. Nymfy jsou

S 4

minut od aplikace olejli na testovaci aparaturu.

VysledKky: Pti pouziti koncentrace 0,5 mg/cm? jsme prokazali vy$si repelentni Géinek u k.
Zlutokofenné (repelentni uéinek> 80 %), pii koncentraci 0,8 mg/cm?u k. dlouhé (repelentni
ucinek> 80 %). Koncentrace produktu tedy signifikantné ptisobi na pocty odpuzenych klistat
rozdiln€ u k. dlouhé a k. Zlutokofenné (Anova, p=0,005).

vvvvvv

pii koncentracich 0,005 a 0,01 mg/cm? neni optimalni, i kdyz testy byly provedeny
bezprostiedné po naneseni testovanych latek. Proto byla testovana koncentrace navysena na 0,5
a 0,8 mg/cm? a test probéhl az v ¢ase 120-150 min. po naneseni produktu, nebot’ u repelentt je
pozadovan dlouhodobéjsi repelentni Uc¢inek. Pfi danych koncentracich je lze povaZovat za
nadéjné kandidaty na repelenty. Jedna se o dalsi studii, kterd mapuje moznosti vyuziti
ptirodnich latek jako odpuzovach klistat a pfinasi nadé&ji pro jejich praktické uplatnéni.

Podpofieno ze Specifického vyzkumu MUNI/A/1403/2020.
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P 28. Latky inhibujuce virus SARS-CoV-2
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(2) Ustav chemie a biochemie, Mendelova univerzita v Brng, CZ

(3) Parazitologicky tstav, Biologické centrum AV CR, v. v. i., Ceské Budejovice, CZ

(*) Korespondencny autor

Uvod: Virus SARS-CoV-2 (azky akutny respiraény syndrom) spdsobujuci ochorenie Covid-
19 bol potvrdeny u viac ako 160 miliénov l'udi a sposobil umrtie u viac ako 3 300 000 z nich.
Tento novy koronavirus bol po prvy krat identifikovany v decembri 2019 vo Wuhane v Cine,
pandémia bola vyhldsend 11 marca 2020. V stcasnosti prebichaju snahy o identifikaciu
moznych inhibitorov voc¢i Sars-Cov-2. Tieto snahy je moZzné rozdelit’ na 2 okruhy: 1, latky,
ktoré su uz v Klinickej praxi a vyuzivaju sa na lie¢bu inych ochoreni a 2, experimentalne latky,
ktoré su vyuzivané vo vyskume. Aktudlne sa v liecbe vyuZzivaju hlavne protilatkové terapie
(monoklonalne protilatky, hyperiminne séra) a remdesivir.

Metodika: Na Vero bune¢nej kultire sme potvrdili inhibi¢ny ucinok diphyllinu, cleistanthinu
B, efavirenzu, tipranaviru a dasabuviru pomocou plakovej titracie virusu a fluorescenénej
mikroskopie. Cytotoxicky G¢inok latok na bune¢nu kultaru bol charakterizované pomocou Cell
Counting Kit-8 (CCK-8).

Vysledky: Antivirusova aktivita dasabuviru, tipranaviru a efavirenzu bola preukazna v 50 uM
koncentracii in vitro na Vero bune¢nej kulture. S konfirmaciu za pouzitia fluorescencne;j
mikroskopie. Najslab$i inhibi¢ny u¢inok bol pozorovany v pripade tipranaviru, naopak
najsilnejsi inhibi¢ny uc¢inok sme pozorovali u dasabuviru. V pripade diphyllinu a cleistanthinu
B sme pozorovali robustnejSiu inhibi¢ni aktivitu, preto boli tieto latky detailnejSie
charakterizované za pouzitia ECso (poloviénd maximalna efektivna koncentracia) 1,92 a 6,51
uM. Dasabuvir, tipranavir, diphyllin a cleistanthin B neboli toxické do 100 uM koncentracie,
efavirenz v 100 uM vykazoval toxicky ti¢inok na buneé¢nu kulturu.

Zaver: Uspesne sme identifikovali 5 inhibitorov SARS-COV-2, ztoho 3 sa pouzivajl
Vv klinickej praxi na liecbu virusovych ochoreni hepatitidy typu C (HCV) a virusu l'udskej
imunodeficiencie (HIV): (dasabuvir-HCV; efavirenz a tipranavir — HIV). Mechanizmus u¢inku
voci SARS-CoV-2 je u tychto latok neznamy. V pripade diphyllinu a cleistanthinu B sa jedna
o inhibitory V-Atpazy, o znamena inhibiciu pH-zavislej fuzie virusovych proteinov
s povrchom endozomélnej membrany. Tieto latky brania okysleniu vnutorného prostredia
endozomu a tym ucinne inhibuju replikaciu Sirokého spektra virusov.
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P 29. Rozdiel uc¢inku rifampicinu na staticky a dynamicky kultivovany
biofilm

M. Valtrova (1), D. Kleknerova (1), Z. Kelar Tucekova (2), F. Ruzicka (1)

(1) Mikrobiologicky ustav Lekarské fakulty Masarykovy univerzity a Fakultni nemocnice u
svatc? Anny v Brn¢, Pekatska 53, Brno, CR

(2) Ustav fyzikalnej elektroniky, Pfirodovédecka fakulta, Masarykova univerzita, Kotlarska 2,
Brno, CR

Prevladajucim spdsobom zivota mikroorganizmov je ich stzitie vo forme biofilmu. Ide o
pomerne zlozitu Struktaru buniek, ukotvenych v extraceluldrnej polymérnej matrix (EPM),
ktora tvori vacsinu Struktury a vd’aka ktorej je biofilm prichyteny k povrchu. Vyskyt baktérii
vo forme biofilmu byva prospesny, napr. ako sucast’ mikrobiému sliznic, kde slizi ako ochrana
pred patogénmi alebo v pripade priemyslovych aplikacii (Cistenie odpadnych vod). Vacsinou
vSak baktérie schopné tvorit’ biofilm predstavuja vel'ky problém, najma pri liecbe bakteridlnych
infekcii. Biofilmové infekcie si zodpovedné za najmenej dve tretiny vsetkych infekcii
a vykazuju silni rezistenciu ku klasickej antibiotickej lie¢be Dal§im problémom je kolonizacia
zdravotnickych pomdcok a zariadeni zavedenych priamo do T'udského tela, ako su kibové
nahrady, umelé srdcové chlopne, katétre, kanyly apod.

Schopnost’ tvorit' biofilm méa mnozstvo bakteridlnych druhov. Jednym znich je i
Staphylococcus aureus, ktory je pdévodcom hnisavych abscesov a spdsobuje zavazné
komplikécie pri infekciach krvného riecCiska veduce az k systémovym ochoreniam ako je
osteomyelitida alebo endokarditida.

Pre priblizenie sa podmienkam rastu bakteridlneho biofilmu sa tato praca zamerala na
porovnanie ucinku rifampicinu na biofilm kultivovany za roéznych podmienok. V ramci
dynamickej kultivacie iSlo o metddu prietokovej komorky. Vyhodou je moznost’ priameho
mikroskopického pozorovania tvorby biofilmu a lahka kontrola a ovladanie podmienok
kultivacie. U statickej kultivacie bola vyuZzitd metoda kultivacie na mikrotitracnej dosticke.
Vdaka kvantifikacii biofilmu vytvoreného na povrchu diskov mohol byt porovnany ucinok
poOsobenia rifampicinu na biofilm S. aureus kultivovany staticky aj dynamicky. Bolo zistené,
7ze v pripade posobenia rifampicinu s koncentraciou 1,25 mg/ml je ubytok biofilmu
kultivovaného v prietokove] komorke priblizne vyssi nez v pripade statickej kultivacie na
dosticke. Pri vyssej koncentracii rifampicinu (5 a 2,5 mg/ml) nebol zaznamenany vyraznejsi
rozdiel v ubytku biofilmu medzi statickou a dynamickou kultivaciou.

Pod’akovanie: Tato praca vznikla vd’aka grantovej podpore Ministerstva zdravotnictvi CR
AZV NUZ20-05-00166 a Grantovej agentiry Masarykovej univerzity (GAMU)
MUNI/A/1486/2020.
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