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vysledkov tohto projektu:

Projekt mal charakter zakladného vyskumu a jeho hlavnym ciel'om bolo vybudovanie teoretickej
bazy pre neskorsi mozny aplikovany vyskum v oblasti elicitacii protektivnych reakcii v rastlinnych
bunkach stresovymi faktormi prostredia, ako aj biologickej aktivity Specifickych
oligosacharidovych struktuar, hlavne pri reguléacii predlZovacieho rastu a diferenciacie buniek.
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Charakteristika vysledkov

| Evidenc¢né ¢islo: APVT-51-013304 |

Sthrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Specifické  oligosacharidové  Struktiry  pochadzajice z rastlinnych  bunkovych  stien,
galaktoglukomananové oligosacharidy (GGMOs), posobia pri regulacii rastovych, vyvinovych a
protektivnych procesov a reakcii rastlinnych buniek. Zistili sme, Ze GGMOs posobia ako kompetitivni
antagonisti auxinu v procesoch predlZovacieho rastu epikotylov Pisum sativum a hypokotylov Vigna
radiata, ako aj v procesoch diferenciacie mezofylovych buniek Zinnia elegans na trachealne elementy,
pricom ich antiauxinovy ucinok je zavisly od pritomnosti boénych galaktézovych jednotiek. GGMOs
vyvolavaju inhibiciu auxinom indukovaného predlZovacieho rastu, ktora je pravdepodobne vysledkom
pociatocnych procesov hrubnutia bunkovej steny katalyzovanych peroxidazou. Vyznamnu ulohu pocas
rastu a expanzie buniek hra i xyloglukinendotransglykozylaza, o ktorej sme zistili, Ze sa jej aktivita
zvySuje v pritomnosti GGMOs v Case najsilnejSej inhibicie rastu vyvolanej uvedenymi oligosacharidmi.
Tieto dva enzymy st zodpovedné za zmeny fyzikalnych vlastnosti bunkovej steny a jej
reStrukturalizaciu v Case zastavenia rastu a zaciatku bunkovej diferenciacie. GGMOs prostrednictvom
bunkového delenia zvySuju v xylogenickej bunkovej kultire cinie hustotu Zivych buniek a pozitivne
ovplyviiuji aj formovanie metaxylému podobnych trachealnych elementov. Ovplyviuju i predlZovaci
rast semindlneho korena, indukciu a predlZovaci rast adventivnych a lateralnych korenov Vigna radiata,
Karwinskia humboldtiana a Thlaspi arvense kultivovanych v podmienkach in vivo a in vitro. Ich uc¢inok
v tomto pripade zavisi od koncentracie GGMOs a pritomnosti urcitého typu auxinu. Zistili sme aj
protektivne ucinky GGMOs voc¢i posobeniu abiotického faktora (kadmia) na rast korenov rastlin a na
rozklad chlorofylu, ¢im sa potvrdilo ich posobenie nielen voci biotickym faktorom prostredia.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

Specific oligosaccharides of plant cell wall origin — galactoglucomannan oligosaccharides (GGMOs) are
active factors in growth and developmental regulation, protective processes and plant cell reactions. A
competitive antagonism against auxin of GGMOs is assumed in the elongation growth of Pisum sativum
epicotyls, Vigna radiata hypocotyls, as well as in differentiation process of Zinnia elegans mesophyll cells
into tracheary elements. The antiauxin effect of GGMOs is dependent on the presence of galactose side
chains. GGMOs can inhibit elongation growth induced by auxin, and this inhibition is probably
associated with the beginning of cell wall rigidification catalysed by peroxidases.
Xyloglucanendotransglycosylase has also important function during cell growth or expansion and its
activity increased in the presence of GGMOs during the strongest growth inhibition induced by
oligosaccharides tested. These two enzymes are responsible for the modification of cell wall physical
characteristics and cell wall restructuralisation during growth cessation and cell differentiation.
GGMOs increased cell density by division of cells in Zinnia xylogenic culture and positively influenced
metaxylem-like tracheary element formation. GGMOs also influenced the elongation growth of seminal
roots, induction and elongation growth of adventitious and lateral roots in Vigna radiata, Karwinskia
humboldtiana and Thlaspi arvense cultivated in vivo and in vitro. Their effect is dependent on GGMOs
concentration and presence of certain type of auxin. GGMOs as well protect plants against abiotic
factor — cadmium - affecting plant root growth and chlorophyll degradation. This result supports the
assumption that GGMOs may protect plants not only against biotic environmental factors.
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