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Uplatnenie vysledkov projektu

Vysledky tohto projektu su délezité hlavne pre pochopenie zakladnych bunkovych procesov
v sporulujucich baktériach ako Bacillus subtilis a Clostridium difficile. Pochopenie
Studovanych bunkovych dejov ako bunkové delenie a diferenciacia buniek na molekularnej
urovni ma aj potencial vyuZzitia na pripravu novych lieiv proti patogénym baktériam ako
Bacillus anthracis, Bacillus cereus, Clostridium difficile a dalSie. Samotny Studovany
modelovy organizmus, Bacillus subtilis, je uz v su€asnosti zakladom

systémov na vyrobu novych lahko skladovatelnych a pouzitelnych vakcin a nami Studované
sporove obalové proteiny maju velky potencial vyuzitia v modernych nano-biotechnolégiach.
V rdmci projektu sa nam podarilo pripravit’ spory, ktoré su potencialnymi oralnymi vakcinami
proti SARS-CoV-2 a tento pristup by malo byt pouzitelny na pripravu novych vakcin aj proti
inym patogénom.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Podrobné, molekularne pochopenie Zivotnych procesov v modelovom mikroorganizme
Bacillus subtilis vyzaduje skumanie vztahu Struktura - funkcia pre v8etky proteiny aich
komplexy v bunke. Boli sme uspesni hlavne v dosiahnuti niekolkych jedine¢nych vysledkov.
NajdélezitejSie bolo, ze sme identifikovali vazbovych partnerov SpollE a poskytli dékazy o
ich Casopriestorovej suhre po€as procesu tvorby asymetrického septa. Ukazali sme, Ze
SpollE mdze interagovat’ s negativnymi regulatormi bunkového delenia, RefZ, Mind a EzrA.
PodrobnejSie analyzy potom odhalili, Ze membranova ¢ast SpollE je potrebna na jej
interakciu s membranovymi proteinmi Mind a EzrA. Predpokladame, ze v sporulujicich
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bunkach B. subtilis sa komplex SpollE-RefZ tvori prechodne, len v Ease, ked sa uréuje
miesto polarneho delenia. Charakterizovali sme ¢asopriestorovu lokalizaciu tychto proteinov
pocCas skorych Stadii sporulacie. Pozorovali sme, Ze RefZ sa ko-lokalizoval so SpollE v
polarnom septe, kde RefZ tvoril ohniska prednostne zo strany septa s materskou bunkou.
Mind potom interaguje so SpollE zo strany prespory a EzrA sa lokalizuje spolu so SpollE v
membrane septa. Vyber miesta sporulaéného septa v presne uréenej asymetrickej polohe je
nevyhnutny pre diferenciaciu buniek, sporulaciu. Coskoro po vstupe bunky do sporulacie a
predtym, ako sa zacne vytvarat sporulacné septum, chromozémy vyrazne zmenia svoju
morfologiu a vytvoria axialny filament. Asymetricka prepazka potom rozpoli toto axialny
filament na presnom mieste, aby sa zabezpecilo spravne zachytenie chromozémov v
prespore. KedZze RefZ sa Specificky viaze na DNA a ako sme tu ukazali, interaguje so
SpollE, navrhli sme model v ktorom prechodny komplex SpollE-RefZ-DNA méze diktovat
polohu FtsZ-prstenca na tomto spravnom mieste septacie vzhladom na chromozém.
Predpokladame, Ze meracie zariadenie, ktoré bunka pouziva na najdenie miesta
asymetrického delenia, je samotny nukleoid.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

A detailed, molecular understanding of the life processes in model microorganism Bacillus
subtilis requires an investigation of the structure - function relationship for all proteins and its
complexes in the cell. We were successful by reaching a few unique results in frame of this
project. The most crucial was that we identified binding partners of SpollE and provided
evidence about their spatio-temportal interplay during the process of asymmetric septum
formation. We showed that SpollE can interact with the negative regulators of cell division,
RefZ, Mind, and EzrA. More detailed analyses then revealed that the membrane part of
SpollE is required for its interaction with the membrane proteins Mind and EzrA. We
hypothesize that in sporulating B. subtilis cells the SpollE-RefZ complex forms transiently,
only during the time when the polar division site is being determined. We characterized the
spatio-temporal localization of these proteins during the early stages of sporulation. We
observed that RefZ co-localized with SpollE at the polar septum, where RefZ formed foci
preferentially from the mother cell side of the septum. MinJ then appeared to interact with
SpollE from the forespore side and EzrA co-localized with SpollE in the septum membrane.
The selection of the sporulation septum site at a precisely determined asymmetric position is
essential for cell differentiation, sporulation. Soon after the cell enters sporulation and before
the sporulation septum begins to form, the chromosomes significantly change their
morphology and form an axial filament. The asymmetric septum then bisects this axial
filament at the precise site to ensure correct chromosome trapping in the forespore. As RefZ
specifically binds to DNA and, as we showed here, interacts with SpollE, we suggest that
the transient SpollE-RefZ-DNA complex may dictate the position of the Z-ring at this proper
septation site relative to the chromosome. We hypothesize that the measuring device that is
used by the cell to find the asymmetric septum site is the nucleoid itself.
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