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Uplatnenie vysledkov projektu

Vysledky tohto projektu su dolezité hlavne pre pochopenie zakladnych bunkovych procesov
v sporulujucich baktériach ako Bacillus subtilis a Clostridium difficile. Pochopenie
Studovanych bunkovych dejov ako bunkové delenie, diferenciacia buniek a programovana
bunkova smrt na molekularnej urovni ma aj potencial vyuzitia na pripravu novych lie€iv proti
patogénym baktériam ako Bacillus anthracis, Bacillus cereus, Clostridium difficile a dalSie.
Samotny Studovany modelovy organizmus, Bacillus subtilis, je uz v sucasnosti zakladom
systémov na vyrobu novych lahko skladovatelnych a pouzitelnych vakcin a nami Studované
spérové obalové proteiny maju velky potencial vyuzitia v modernych nano-biotechnoldgiach.

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

Detailné pochopenie bunkovych procesov v modelovom mikroorganizme Bacillus subtilis na
molekularnej drovni si vyzaduje poznanie vztahu Struktura - funkcia pre vSetky proteiny a
ich komplexy. V ramci tohto projektu sa nam podarilo dosiahnut’ niekolko vynimocnych
vysledkov.

Pravdepodobne najkontraverznej$ie otazky tykajuce sa bunkového delenia modelového
organizmu sa tykaju mechanizmov, ktoré zabezpecia spravnu polohu deliacej prepazky, v
strede bunky pocas vegetativneho rastu ale bliZzSie k jednému z pdlov bunky poc¢as
sporulacie. NajdélezitejSie dosiahnuté vysledky projektu sa tykaju mechanizmov ako bunka
najde miesto delenia poCas sporulacie. Ur€ili sme presné miesto deliacej prepazky a jej
presnost’ mikroskopickymi a Statistickymi metédami. Ur€ili sme, Ze sporulacna deliaca
prepazka sa tvori blizko 1/6 dizky bunky od jedného z pélov a to s velkou presnostou. Tiez
sme urcili, Ze proteiny SpollE, RefZ a MinCD zohravaju najdélezitejSiu ulohu v tejto presnej
lokalizacii sporulacného septa. Nase vysledky podporuju myslienku, ze tvorba asymetrickej
deliacej prepazky je velfmi presny a vysoko kontrolovany proces a regulovany zatial
neznadmym mechanizmom.

Dalsie dolezité vysledky sa dosiahli v oblasti skladania spérového obalu. Spéry Bacillus
subtilis ako priklady vynimo¢ne rezistentnych a latentnych buniek su obalené hrubou
proteinovou vrstvou, tiez nazyvanym spérovy obal. Viac ako 80 proteinov vytvara Styri rézne
obalové vrstvy, zakladnu vrstvu, vnutorny obal, vonkajsi obal a kdra. Urcili sme, Zze mnohé
tieto obalové proteiny samo interaguju a tiez sme zistili mnohé nové interakcie, ktoré sme
podrobnejSie analyzovali. NajddOlezitejSie kontakty su tvorené morfogenetickymi proteinmi
CotE, CotY a CotZ. Podrobna charakterizacia tychto protein-protein kontaktov je zakladom
na pochopenie ulohy jednotlivych proteinov v morfogenéze obalu spéry.

Celkovo mozno skonstatovat, Ze ciele tohto projektu zakladného vyskumu boli spinené a v
mnohych Castiach znaéne rozSirené. Dosiahnutie cielov projektu vyZzadovalo modifikaciu
mnohych experimentov, respektive sa museli navrhnat dal3ie alternativne rieSenia.
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Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov 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 important results of the project obtianed are related to mechanisms how cell finds
the site of septation during sporulation. Probably one of the most controversial questions
about the cell division of Bacillus subtilis, concerns the mechanism that ensures correct
division septum placement — at mid-cell during vegetative growth but closer to one end
during sporulation. We determined the positioning of the asymmetric septum and its
accuracy by statistical analysis of the site of septation. We determined that the sporulation
septum forms approximately 1/6 of a cell length from one of the cell poles with high
precision and that SpollE, RefZ and MinCD have a crucial role in precisely localizing the
sporulation septum. Our results strongly support the idea that asymmetric septum formation
is a very precise and highly controlled process regulated by a still unknown mechanism.
The other important results were reached in the field of spore coat assembly. Bacillus
subtilis spores, representatives of an exceptionally resistant dormant cell type, are encircled
by a thick proteinaceous layer called the spore coat. More than 80 proteins assemble into
four distinct coat layers: a basement layer, an inner coat, an outer coat and a crust. We
determined self-interactions for many coat proteins and numerous novel interactions we
have identified and further characterized. The most interesting contacts are those made with
the morphogenetic proteins CotE, CotY and CotZ; these could serve as a basis for
understanding the specific roles of particular proteins in spore coat morphogenesis.

Taken together, the aims of this basic science project were fulfilled and largely extended.
However, to reach the aims required many modifications in experimental approaches and/or
alternative routes were accommodated.
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