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e jiz od 60. let je pozornost zamérena na studium patogennich stafylokokl a jejich bakteriofag(
* 80. |éta — studium polyvalentniho stafylokokového bakteriofaga - fagova terapie

* 90. |éta — pracovisté se zaméfrilo na aplikaci molekularnich pristupd ve studiu stafylokokd



Zameéreni vyzkumné prace laboratore
Staphylococcus aureus a jeho bakteriofagy

Staphylococcus aureus
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e Staphylococcus aureus je nejvyznamnéjsim patogenem ze vsech druhi rodu Staphylococcus

e jeho kmeny podléhaji rychlé evoluci diky horizontdlnimu prenosu genU virulence a rezistence

v

e infekce jsou obtizné Iécitelné —vétsSina kmenu vykazuje multirezistenci k antibiotikiim



Klinicky vyznam stafylokoku

Plivodce mnoha zavaznych onemocnéni

Zanétliva a invazivni onemocnéni
e folikulitida. furunkl e pseudomembranozni enterokolitida
e bakteriemie

e karbunkl

. _ e endokarditida
* Impetigo e pneumonie
e puerperalni mastitida » stafylokokova osteomyelitida
* septicka artritida e pourazové a pooperacni infekce
Toxikozy

e otravy z potravy kontaminované stafylokokovymi enterotoxiny
e syndrom toxického Soku

* syndrom oparené klze

* nekrozou doprovazené pneumonie a kozni infekce



Zameéreni vyzkumné prace laboratore

Srovnavaci genomika a proteomika stafylokokovych bakteriofagu.
Vyzkum je zaméren na analyzu genomu mirnych a virulentnich bakteriofagli pomoci
fyzikdlniho mapovani a sekvencni analyzy, vyhleddvani genl a specifickych sekvenci DNA
pomoci metod PCR a pouziti genomickych nastroju ke studiu moduldrni struktury a evoluce
fagovych genomu. Pfi proteomickych studiich zamérenych na analyzu struktury fagovych
Castic laborator spolupracuje s laboratoremi CEITEC MU Centralni laborator - Proteomika,

ologie a Kryo-elektronova mikroskopie a tomografie.
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Structure and genome release of Twort-like Myoviridae
phage with a double-layered baseplate

Masaryk University, 611 37 Brno, Czech Republ
Edited by Wolfgang Baumeister, Max Planck Institute of Biochemistry, Martinsried, Germany, and approved June 21, 2016 (received for review April 12, 2016)

Bacteriophages from the fami Myoviridae use double-layered mpnd proteins constitute the narrow tip of the cone and three
contractile tails to infect bacteria. Contraction of the tail sheath { h !
enables the tail tube to penetrate through the bacterial cell wall and
serve as a channel for the transport of the phage genome into the
cytoplasm. However, the mechanisms controlling the tail contraction
and genome release of phages with “double-layered” baseplates
were unknown. We used ayo-electron microscopy to show that
the binding of the Twort-like phage phi812 to the Staphylococcus
aureus cell wall requires a 210° rotation of the heterohexameric re-
Leptor-birlding and tripod protein complexes within baseplate
about an axis perpendicular to the sixfold axis of the tail. This rota-
tion reorients the receptor-bin proteins to point away from the
phage head, and also results in disruption of the interaction of the btein complex of phigi2
tripod proteins h the tail sheath, hence triggering its contraction. . n, three of which form a bow I ure in the
Howeuer, the tall sheath contraction of Myoviridne phages Is not  copeer of the receptor-tripod complex base, a peripheral domain
sufficient to induce genome ejection. We show that the end of the Iy from the central domain
812 double-stranded DNA genome is bound to one protein sub- - ble at lower electron d;m
unit from a connector complex that also forms an interface between sod complex. ind L"u
the phage head and tail. The sheath contraction induces confor- P mp b

al et of S il N .

Novacek a koI., 2016 PNAS




GTA — gene transfer agent
Rhodobacter capsulatus

bhazalni desticka




Zameéreni vyzkumné prace laboratore

Vyuziti polyvalentnich fagti pro fagovou terapii.
Vyzkum je zaméren na studium lytickych vlastnosti V|rulentn|ch bakterlofagu které se
prirozené vyznacuji Sirokym rozmezim hostitell na kmenech rodu Staphylococcus. Soucasti
tohoto vyzkumu je studium genetického zakladu polyvalence a objasnéni pficin necitlivosti
nékterych kmenl k témto fagdm. V laboratofi byla pfipravena fada mutant s rozSirenym
spektrem hostitelll, které maji perspektivni uplatnéni pti pripravé fagovych preparatl pro
|écbu stafylokokovych infekci. Pozornost je vénovana také vyuziti fagovych lytickych enzymd
jako enzybiotik. Laborator je soucasti mezinarodniho tymu Expert Round Table on
Acceptance and Re |mplementat|on of Bacterlophage Therapy. o
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Role of SH3b binding domain in a natural deletion mutant
of Kayvirus endolysin LysF1 with a broad range of lytic

activity
Martin Benesik a kol., 2017, Virus Genes

Virus Genes @ CrossMark
DOI 10.1007/s11262-017-1507-2
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Role of SH3b binding domain in a natural deletion mutant
of Kayvirus endolysin LysF1 with a broad range of lytic activity

Martin Benesik! - Jiff Novicek? - Lubomir Janda® - Radka Dopitova®?® -
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Received: 25 May 2017/ Accepted: 17 August 2017
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Abstract The spontaneous host-range mutants 812F1 and ~ the CHAP domain alone was decreased. The results of a
K1/420 are derived from polyvalent phage 812 that is  co-sedimentation assay of SH3b domain showed that it was
almost identical to phage K, belonging to family My-  able to bind to three types of purified staphylococcal pep-
oviridae and genus Kayvirus. Phage K1/420 is used for the  tidoglycan 11.2, 11.3, and 11.8 that differ in their peptide



Zamereni vyzkumné prace laboratore

Vyvoj a aplikace genotypizacnich metod pro molekularni diagnostiku a srovnavaci
genomiku patogennich stafylokokdi.

Vyzkum v této oblasti je zaméren na analyzu genomu kmenU Staphylococcus aureus a dalSich
druht stafylokokt s cilem vyhleddni specifickych gent a sekvenci DNA, které lze vyuzit pro
identifikaci stafylokokovych druht a typizaci kmenu. Analyzovany jsou predevsim geny, které
zodpovidaji za virulenci kmenl a rezistence k antimikrobidlnim latkam, zejména
antibiotikim. Novym trendem ve vyzkumu je analyza dynamiky mobilnich genetickych
elementu, zejména profagl kazet, SCCmec a plazmidl a objasnéni jejich role pri evoluci
bakteridlnich kmenU. Laborator provadi rutinni identifikaci kmen0 S. aureus prostfednictvim
jednolokusové spa-typizace a multilokusové sekvencni typizace (MLST).
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Zamereni vyzkumné prace laboratore

Molekularni biologie toxinogennich kment Staphylococcus aureus.

Cilem tohoto studia je identifikace genli a mobilnich genetickych elementl, které kéduji
stafylokokové toxiny a enzymy, napr. hemolyziny, nukleazy, enterotoxiny, exfoliativni toxiny,
TSST-1, PVL aj.), které jsou pfic¢inou zavaznych onemocnéni u lidi a zvirat.

Pozornost je vénovana studiu molekularnich mechanismU vzniku toxicity a divergence u
stafylokokovych kmenu. Novym trendem je zavedeni modernich diagnostickych metod
detekce bakteridlnich toxinl a enzym( s vyuzitim MALDI-TOF MS systému. V této oblasti
laboratof spolupracuje s Narodni referenéni laboratofi pro stafylokoky SZU v
Praze a Vyzkumnou skupinou Proteomika CEITEC.



http://www.szu.cz/narodni-referencni-laborator-pro-stafylokoky
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Plasmidy a bakteriofagy
kéduijici exfoliativni toxiny

International Journal of Medical Microbiology 307 (2017) 291-296

Contents lists available at ScienceDirect
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Two highly divergent lineages of exfoliative toxin B-encoding plasmids @G e
revealed in impetigo strains of Staphylococcus aureus

Tibor Botka®, Vladislava Riizickova™*, Karla Svobodovd®, Roman Pantii¢ek?, Petr Petr4s®,
Darina Cejkova®, Jifi Doskat”

DepurﬂnmlufEx}xrmmnﬂ Biology, Faculty of Science, Mumrﬁ:l_ﬁuwrmy Kaﬂﬂnkﬂz 611 37 Bmo, Czech Republic

™ National institute of Public Health, National Reference L v for Staphylococci, Srobirova 48, 100 42 Prague, Czech Republic

¢ Veterinary Research Institute, Hudcova 70, 621 00 Brmo, Czech republic
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PETB459
45676 bp

ARTICLEINFO ABSTRACT
Keywords: Exfoliative toxin B (ETB) encoded by some large plasmids plays a crucial role in epidermolytic diseases caused by g2
Staphylococcus aureus Staphylococcus aurens. We have found as yet unknown types of eth gene-positive plasmids isolated from a set of n
Exfoliative toxin B impetigo strains implicated in outbreaks of pemphigus neonatorum in Czech maternity hospitals. Plasmids from R
ETB plasmids. the strains of clonal complex CC121 were related to archetypal plasmid pETBry.. Sharing a 33-kb core sequence W pererer
:;H:ms Impetign including virulence genes for ETB, EDIN C, and lantibiotics, they were assigned to a stand-alone lineage, named W cerecos : -
yiogeny pETByvs-based plasmids. Differing from each other in the content of variable DNA regions, they formed four M orF Ppromotor I terminitor [ll 6 + ¢ [ IS element  transpozon

Mapa ETB plasmidu



Zamereni vyzkumné prace laboratore

Studium horizontalniho pfenosu genti v ramci rodu Staphylococcus.

Vyznamnou slozkou genomu vétsiny stafylokokovych kmen( je rfada variabilnich genetickych
elementdl (plazmidy, transpozony, profagy, genomické ostrovy a kazety SCC), které se snadno
prenaseji horizontalné mezi jednotlivymi kmeny i druhy a podileji se na jejich rychlé evoluci.
Rada t&chto elementll nese geny pro tvorbu toxind a determinant antibiotikové rezistence. V
ramci tohoto vyzkumu jsou tyto elementy a jimi nesené geny identifikovany a presné
charakterizovany. Pro horizontalni prenos téchto genli mezi kmeny S. aureus jsou vyuzivany
mirné bakteriofagy, které se vyznacuji schopnosti transdukce. Pozornost je proto vénovana
téZ analyze transdukujicich bakteriofagli a studiu jejich schopnosti zabalovat do svych virion(
rizné geny a genomové elementy.
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Studium horizontalniho prenosu gent
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Efficient plasmid transduction to Staphylococcus aureus
strains insensitive to the lytic action of transducing
phage

bacterial
DNA

Transductants

e . . e wn . R4z20 1) Py =
Ivana Maslariovaf, Sabina St¥ibn4, Jifi Do§kaf and Roman Pantucek? w220 1o P 20010 AN2ZOATIGO rore o sanis

Department of Experimental Biology, Faculty of Science, Masaryk University, Kotlarska 2, CZ-611 37 Brno,

Czech Republic RNA220 (USA-HOUMR-liks) 27, caD, blaZ 1578 s sensitive
RN4220 (pISA-HOUMR k) 27; caD, biaZ B.5n100 RN4220 ATag0 nane non-sensilive 0s
“C ding auther: Dy of Experi al Eiology, Faculty of Science, Masaryk University, Kotlifskd 2, CZ-511 37 Brmo, Czech Republic. BB/ eRUUME e el =Nl . LA
Tel: +420 54949-7973; E-mail: iva maslanova@gmail com
One sentence summary: The plasmid transduction mediated by both propagated and induced bacteriophages ds efficiently into Staphyl
P N RN4220 (pT181) 2 ] RN4220 ATagd sensitive
aureus strains insensitive to the lytic action of transducing phage. RN4220 (pT181) 029 a4 tetic 1x108 E2 11%10% .

Editer: Mark Enright RM4Z20 (pT181) - Ed1 non-sensitie
tivana MaSlafiovd, http:/forcid.org/DD00-0002-2597-2848

tRoman Pantifek, http:foreid.org/00D00-0002-3950-675X

1SP8 [53¢] (pT181) induced 453 4.4 K - RN220 ATagO non-sensitie
1SP8 [53+] (pT181) induced 53 44, 101K 10 41 7x107 non-sensitie 9722
ISP8 [53+] (pT181) indued $53 44, fetk 1x100 E42 112107 non-sensitive 8517
ISP8 [53+] (pT181) indueed $53 44 fetk 1x100 MRL D&E8 Ex109 non-sensitive 9.3
1SP8 [33+] (pT181) induced 53 44, etk txtge 20 13x10¢ non.sensitive 7.24

ABSTRACT 15P8 8311 i 181) inced 483 PP i WAL orizss 13107 ronsaasitis oz

- - . . . - s . . . E42(pE29) induced $E42 20; caD, biaZ RN4220 ATagQ nong: non-sensitive 5
The transduction mediated by bacteriophages is considered to be one of the primary driving forces in horizental gene E42(pE20) DouceddE 4o 125210 ror.zenziive 218
. N : N Y N N P N - a — — E—

transfer in staphylococci, which is crucial to their adaptation and successful evolution. For a transduction to be effective, it

is generally accepted that the recipient strain should be susceptible to the transducing phage. In this study, we demonstrate

that the plasmid DNAs are effectively transduced into the recipient Staphylococcus aureus strains in spite of their

insensitivity to the lytic action of the transducing phage, provided that these phages adsorb effectively to the bacterial cells. A- C .

The tetracycline and penicillinase plasmids were transduced to insensitive laboratory and clinical strains by bacteriophages RN4220TET

y e ; v v bag ISP[53+]TET NRL 06/768 NRL 07/235

$29, $52A and ¢80 as well as by prophage $53 and naturally occurring prophages induced from donor lysogenic strains.
Comparable frequencies of transduction were achieved in both phage-sensitive and phage-insensitive recipient strains. We
have demonstrated that such mechanisms as the restriction of DNA and lysogenic immunity which are responsible for
insensitivity of cells to phages may not be a barrier to the transfer, maintenance and effective spread of plasmids to a wider
range of potential recipients in the staphylococcal population.

Keywords: Staphylococcus aureus; horizontal gene transfer; antimicrobial drug resistance; bacteriophage; plasmid
transduction 8

E29P(pE29) NRLoO7/235 E42  D.
am E42P(pE29)
20 kbp ¢

Maslanova a kol., 2016, FEMS ect i e
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Zamereni vyzkumné prace laboratore

Molekularni taxonomie rodu Staphylococcus.

Vzhledem k dulezitosti presné, rychlé a spolehlivé identifikace druhl, posuzovani jejich
klinického vyznamu, se laborator vénuje molekularni taxonomii. Vysledky téchto studii maji
znacny vyznam pro stanoveni biodiverzity uvnitf skupiny grampozitivnich kokd a z
praktického hlediska ukazuji na moznosti aplikovanych genetickych metod pro identifikaci
novych potencialné patogennich bakteridlnich druhd. Aplikace metod molekularni
taxonomie umoznila ve spolupraci s Ceskou sbirkou mikroorganisma (CCM) popis nékolika
novych druhl grampozitivnich kokd s nizkym obsahem G+C z rod( Staphylococcus,
Macrococcus a Enterococcus.
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Staphylococcus edaphicus sp. nov., Isolated in Antarctica,
Harbors the mecC Gene and Genomic Islands with a
Suspected Role in Adaptation to Extreme Environments
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Aquitalea pelogenes sp. nov., isolated from
Hymenobacter lapidarius sp. nov. and Hymenobacter glacialis sp. mineral peloid
nov., isolated from rocks in Antarctica
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Obdobi reseni
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2017

2015-2015

2017

Cislo projektu Investor

Ministerstvo
zdravotmicti CR,
AZY - Program na
podporu
zdravotnickeého
aplikovaného
vyzkumu a vyvoje
na léta 2015-2022
MU, Pedpora
studentskych
projekta na MU,
MUNIADBTTI2016 Kategorie A -
Grantove projekty
specifickeho
vyzkumu

NT16-29916A

Ministerstvo
zemédélstvi CR.
Komplexni

Q2J1510216 udrzitelné
systemy v
zemédeélstvi 2014
- 2013 "KUS"

Masarykova
MUNI/FR/1451/2016 univerzita, Fond
rozvoje MU

WyuZiti bakteriofaga v 1€€bé nozokomidlnich infekei spojenych s
multirezistenci €i tvorbou biofilmu

Podpora vyzkumné €innosti studentl molekulari biclogie a genetiky

Fagova terapie infekei vyvolanych Staphylococcus aureus v chovech
hospodafskych zvifat

Pokrofilé metody editace bakteridlnich genomi pro Praktikum z
genového inZenyrstyi




Spoluprace

 Ceska sbirka mikroorganismt (CCM)

e CEITEC Masarykova univerzita

* Biologicky ustav Lékarské fakulty MU

« Narodni referenéni laboratof pro stafylokoky, SZU v Praze
 Ustav lékarské mikrobiologie 2. LF UK a FN Motol

 Ustav mikrobiologie Lékatské fakulty UP Olomouc

* Vyzkumny ustav veterinarniho |ékarstvi, oddéleni bakteriologie

» Katedra genetiky, Prirodovédecké fakulty Univerzity Komenského
e Mikrobiolocky ustav LF MU a FN U Svaté Anny v Brné

« Ustav analytické chemie AV CR

* Biofyzikalni ustav AV CR

« Ustav chemie potravin a biotechnologii, Fakulta chemicka VUT v Brné
e MB Pharmas.r.o.

EBERHARD KARLS
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TUBINGEN

ZAHRANICNI

Univerzita v Tubingenu, Némecko

Univerzita v Groningenu, Holandsko university of
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Vzdélavaci aktivity zajistované laboratofi

PREDNASKY CVICENI

Bi4020 Molekularni biologie Bi4035 Praktikum z molekularni biologie
Bi7120 Molekularni biologie prokaryot Bi7311 Praktikum z mol. biologie prokaryot
Bi7140 Molekularni biologie viru Bi8312 Praktikum z molekularni biologie virt
Bi8090 Genové inZzenyrstvi Bi8313 Praktikum z genového inzenyrstvi
Bi5000 Bioinformatika | — nukleové kyseliny Bi9061 Bioinformatika - cviCeni

Bi8360 Molekularni diagnostika mikroorganismu

Bi6400 Metody molekularni biologie

Vedeni disertacnich, diplomovych a bakalarskych praci



Kontakty a webové stranky laboratore:

MASARYKOVA UNIVERZITA

PRIRODOVEDECKA FAKULTA

USTAV EXPERIMENTALNI BIOLOGIE

LABORATOR MOLEKULARNI DIAGNOSTIKY MIKROORGANISMU

m Historie Lide Publikace Vyzkum Vyuka Kontakt

Uvod
O nas
Laboratof molekularni diagnostiky mikroorganisma (LMDM)

molekulami biologie Ustavu experimentalni biologie PFF MU.

Labaratof molekulami diagnostiky mikroorganismii je jednou ze Sesti laboratoii zaélenénych do Oddéleni genetiky a

Piehled nabizenych témat praci pro
doktorské studium v laboratofi
molekulirni diagnostiky
mikroorganismi na rok 2013/2014.

K nahlédnuti zde ‘w

Nage vyzkumné projekty jsou zaméfeny na molekuldmi diagnostiku a genomiku patogennich a klinicky wznamnych
bakteriglnich kmeni druhii rodu Staphylococcus a studium molekulamni biologie bakteriofagii. Cilem projekti je wyvoj
novych diagnostickych metod pro molekuldmi epidemiologii a taxonomii. studium interakci bakteriofag-hostitel.
studium horizontélntho pfenosu bakteridlnich geni prostfednictim bakteriofagli a charakterizace polyvalentnich
stafylokaokowyjch bakteriofagl s potencionalnim vyuZitim ve fagové terapii.

V' laboratofi se kona pravidelna teoreticka i prakticka vyuka molekulami biclogie prokaryot, vird a genowého inZenyrstvi
studentii Pfirodovédecké fakulty MU v Brmé v ramci akreditovanych bakalafskych, magisterskych a doktorskych
programd. Laboratof je Zkolicim pracovidtdm doktorského studia v oborech Molekularni a buné&éna bioclogie a
Mikrobiclogie.
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il Konference

Probéhne:

23. - 25.4.2013 - Bacteriophages:
Theoretical and Practical Aspects of Their
Application in Medicine, Veterinary and
Food (Ujjanovsk, Ruska federace) URL

9.-13.6. 2013 - 12th Symposium on
Bacterial Genetics and Ecoloay (Liubliana.

www.sci.muni.cz/Imdm/

https://www.facebook.com/LMDM.Brno
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