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Uplatnenie vysledkov projektu

Vysledky projektu vyznamnou mierou prispeli k spoznaniu funkcie jediného rastlinného
kalpainu DEFECTIVE KERNEL 1 v reguléacii rastu a vyvinu rastlin. Projekt prispel k
impelemntacii modernych metdd a technoldgii v oblasti molekularnej bioldgie rastlin a
biotechnoldgii na Slovensku. Techniky intragénnej mutagnézy, ktoré sme aplikovali, mézu
byt pouzité pri genetickych analyzach dalSich membranovych proteinov. Protokoly
heterologickej expresie a purifikacie DEK1 domén mézu byt uplatnené pri optimalizacii
produkcie dalSich komplikovanych proteinov. Pocas rieSenia projektu sa vytvorila platforma
pre rozSirenie medzinarodnej spoluprace v oblasti experimentalnej biolégie rastlin a
Strukturnej biolégie.

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

Tento projekt bol zamerany na objasnenie molekularnej funkcie jediného rastlinného
kalpainu, v membrane-ukotveného DEFECTIVE KERNEL 1. DEK1 je esencialnym
regulatorom bunkovej identity a morfogenézy rastlin. Vyuzitim pristupov reverznej genetiky
a bunkovej biologie sme dokazali polarnu distribuciu DEK1 proteinu v membranach
susediacich buniek. Deaktivacia kalpainovej proteazy pritom nema vplyv na tuto polarnu
lokalizaciu. Akumulacia DEK1 v membranach zavisi od stavu diferenciacie jednotlivych
buniek. Je zaujimavé, Ze DEK1 lokalizuje v membranach buniek mladych samcich
pohlavnych organov (anteridia), avSak v zrelych anteridiach je detegovatelny len v
spermatozoidoch. Ukazali sme, Ze LamininG-podobna doména DEK1 zohrava délezitu
funkciu pri pletivovo-Specifickej regulacii DEK1 proteinu nezavisle od aktivity jeho
kalpainovej proteazy. Dlha centralna slu¢ka DEK1 transmembranovej domény je dbleziti pre
asociaciu DEK1 s cytoplazmatickou membranou. Identifikovali sme viacero potencialnych
substratov DEK1 a regulacnych drah ovplyvnenych zmenou aktivity DEK1. Prikladom je
regulon APB-CLAVATA-CLE, ktory zohrava délezitu funkciu pri kontrole meristémov rastlin.
Sekvenovanie gendmu charofytickej riasy Mesostigma viride a nasledné bioinformatické
analyzy prispeli k poznaniu evuéného pdvodu v membrane-ukotvenych kalpainov v
eukaryotoch. Optimalizovali sme protokoly pre heterologicku expresiu a purifkaciu DEK1
domén, ¢o nam umoznuje pokracovat' v dalSich biofyzikalnych analyzach na ceste k
odhaleniu jeho Struktury. Projekt bol klu€ovy pre vychovu Studentov a mladych vedeckych
pracovnikov v oblasti experimentalnej bioldgie rastlin a biotechnoldgii.

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

This project focused on molecular function of the unique membrane-anchored plant calpain
protease DEFECTIVE KERNEL1 (DEK1). DEK1 is a major regulator of cell fate control and
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morphogenesis in plants. Using reverse genetics and translational phusions, we showed
polar distribution of DEK1 in the membranes facing cell-to-cell contacts. This polar
distribution is not dependent on the intact calpain active site. Cellular abundance of DEK1
vary depending on the differentiation status of cells. Interesingly, the DEK1 localizes in the
plasma membranes of young male reproductive organs (antheridia), however it disappears
from the membranes in mature atheridia and the strong signal is detected only in
spermatozoids. The DEK1 LamininG-like domain plays important role in tissue-specific
regulation of DEK1, independent of the calpain activity. The Loop domain is critical for
membrane-association of DEK1. We identified number of putative DEK1 calpain substares
and DEK1-deregulated pathways in the model plant Physcomitrium patens. One of the
DEK1-affected regulon is APB-CLAVATA-CLE with important functions in plant stem cell
control. The Mesostigma viride genome sequencing together with additional bioinformatic
analyses contributed to our understanding of the evolutionary history of membrane-
anchored calpains in eukaryots. We developed protocols for heterologous expression and
purification of DEK1 domains, which allows us to pursue with further biophysical analyses of
the protein towards its structure determination. The project played instrumental role in
recruiting and educating students and young research scientists as well as popularizing
plant science among broader audience.
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