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Uplatnenie vysledkov projektu

Vysledky rieSenia projektu su vyuzitelné na biotechnologicku pripravu konidii Trichoderma
spp., ktoré su nepostradatelnou zlozkou biologickej ochrany polnohospodarsky vyznamnych
plodin pred fytopatogénmi. V pedagogickom procese pri vzdelavani Studentov magisterského
a doktorandského Studia na Fakulte chemickej a potravinarskej technologie STU v Bratislave.

CHARAKTERISTIKA VYSLEDKOV

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

V priebehu rieSenia projektu sme charakterizovali viacero aspektov Ca2+-homeostazy a
signalizacii vo vztahu k vyvoju a diferenciacii vlaknitych hub z rodu Trichoderma. Ukazalo sa,
ze k zasadnym zmenam Ca2+-transportu, akumulacie a distribucii Ca2+ v hyfach hub
dochadza pocas konidiacie spustenej réznymi extracelularnymi podnetmi. Uz kratkodoba
expozicia vzdusného mycélia Trichoderma atroviride na svetlo stimulovala expresiu génov
kédujucich cytoplazmové Ca2+-kanaly (CCH1 a MID1) a mitochondrialnu Ca2+ permeazu
(MCU). Sucasne, tvorba a dozrievanie konidii stimulované svetlom viedlo k do€asnému
vzrastu mnozstva Ca2+ viazaného na povrchové Struktury hyf a k zvySeniu Ca2+-vazbovej
kapacity a Ca2+-afinity bunkovych stien, kym v neskoSich fazach konidiacie sa pozorovala
redistribucia Ca2+ v povrchovych Struktarach hyf. Autoradiografickou analyzou povrchove;j
kultary T. atroviride rastucej na péde s 45Ca2+ a fluorescenénou mikroskopiou s
chlortetracyklinom sa zistilo, Ze majoritny podiel Ca2+ sa v priebehu konidiacie spustenej
svetlom uklada priamo v konidiach a v reprodukénych Struktirach hyf. Odpoved hub,
uskuto€nena prostrednictvom zmien Ca2+-homeostazy, na konidiaciu vyvolanu inym
podnetom ako svetlom, napr. mechanickym poskodenim, bola rozdielna. Tieto pozorovania
indikuju, Zze zmeny v Ca2+ homeostaze su dblezitou sucastou vzniku a dozrievania konidii
hdb z rodu Trichoderma. Bola vypracovana metdda na detekciu metabolickej aktivity konidii
pomocou 13C-NMR metddy, ktora umozni Studovat mechanizmy dihodobého prezivania
konidii.

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

During the project several aspects of Ca2+-homeostasis and Ca2+-signalling in relation to
development and differentiation of filamentous fungi from Trichoderma genus have been
characterized. The results has shown that conidiation triggered by different extracellular
stimuli lead to the underlying changes in transport, accumulation and distribution of Ca2+
ions. Short-time light exposure of the aerial mycelium of Trichoderma atroviride stimulated
the expression of genes enconding cytoplasmic Ca2+-channels (CCH1 a MID1) and
mitochondrial calcium uniporter (MCU). At the same time, the formation and maturation of
conidia induced by the light lead to the temporary increase of Ca2+ amount bound to the
hyphal cell-surface structures and to the increase of Ca2+-affinity of cell walls, while the Ca2+
redistribution in the hyphal cell-surface structures was observed during the later phases of
conidiation. Autoradiographic analysis of the surface culture of T. atroviride grown on the
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medium suplemented with 45Ca2+, and fluorescence microscopy using chlortetracycline have
revealed that the major fraction of Ca2+ is deposited in the conidia and hyphal reproductive
structures during the conidiation induced by the light. Fungal response mediated via changes
in Ca2+ homeostasis to the conidiation stimulus other than light, such as mechanical injury of
mycelia, was different. These observations indicate that changes in Ca2+ homeostasis are
part of the conidia formation and conidia maturation in fungi of the genus Trichoderma. A
method for detection of metabolic activity in conidia using the 13C-NMR spectroscopy was
designed to enable to study the mechanisms of long-time survival of conidia.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
doc. Ing. Martin Simkovi¢, PhD. prof. Ing. Jan $ajbidor, DrSc.

V Bratislave 28. 04. 2017 V Bratislave 28. 04. 2017

" podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemcu
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