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Vysledky rieSenia projektu mozu byt uplatnené pri realizacii programov ochrany biodiverzity
zivoCichov, pri tvorbe génovej banky zivociSnych genetickych zdrojov, v laboratériach
zaoberajucich sa tvorbou embryi in vitro z kryokonzervovanych vaji€ok (gamét) ZivoCichov.
Okrem toho, poznatky z projektu mézu byt vyuzité pri vyuke Studentov univerzit
polnhohospodarskeho a biologického smeru.

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

Vysledkom realizacie projektu je rozpracovana metodika kryokonzervacie oocytov
hovadzieho dobytka, ktora zabezpecila stabilné parametre kvality oocytov po rozmrazeni.
Bola pouzita technika vitrifikacie — priamym ponorenim do tekutého dusika na vitrifikanom
nosici pozostavajucom z elektron-mikroskopickej sietky upevnenej na drziaku. AvSak
vyvojovy potencial embryi, ziskanych z takychto oocytov je eSte stale nizSi v porovnani s
embryami ziskanymi z Eerstvych oocytov. Preto sme v danom projekte zvolili za ulohu
otestovat' dve rézne latky s antioxidaCnym u€inkom na zvySovanie viability a vyvojového
potencialu vitrifikovanych oocytov (glutation a astaxantin) a na zlepSenie kryotolerancie
blastocyst ziskanych z vitrifikovanych oocytov (astaxantin). V procese realizacie projektu sa
nam podarilo pouzitim antioxidantov pocas kratkej doby (3 hod) regeneracie oocytov po
rozmrazeni, neutralizovat negativny vplyv vitrifikacie (v désledku kryopoSkodeni) a zlepsit
parametre viability oocytov na uroven Cerstvej kontroly. Okrem toho, po vitrifikacii a
rozmrazeniblastocyst ziskanych z vitrifikovanych oocytov sme pouzitim antioxidantu
astaxantinu ziskali embrya odolné voc&i zmrazovaniu a svojou kvalitou porovnatelné s
blastocystami pochadzajucimiz €erstvych oocytov.

Detailnou analyzou distribucie viacerych tetraspaninov (CD9, CD81, CD151, CD82 a CD63)
na ovarialnych tkanivach krav, na in vitro maturovanych ocytoch, ziskanych z ¢erstvych
ovarii ako aj na vitrifikovanych oocytoch, sme vytvorili zaklad pre porovnavaciu analyzu s
kryokonzervovanymi oocytmia z nich produkovanymi embryami. Dal$ia detekcia vybranych
tetraspaninov (CD9, CD81, CD63), vyuzivanych aj na identifikaciu a charakterizaciu
extracelularnych vezikul (EV), ich reakény vzor, zaznamenany na 4-8 bunkovych embryach
naznacuju, Ze tetraspaniny moézu byt sucastou EV produkovanych embryom. EV su
povazované za délezité mediatory komunikacie medzi embryom a matkou po¢as
preimplantaného vyvoja embryi cicavcov, preto data ziskané poc€as rieSenia projektu budu
podkladom pre dalSie detailné Studie s ciefom prispiet’ k pochopeniu vplyvu kryokonzervacie
na kvalitu a vyvojovy potencial embryi.

Dosiahnuté vysledky svedcia o schopnostirieSitelského kolektivu ziskavat' in vitro embrya,
vhodné pre dlhodobé skladovanie v génovej banke, ktoré po rozmrazenibudu mat lepSiu
prezivatelnost a vyvojovu schopnost, o zodpoveda stanovenym cielom daného projektu.

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

The result of the implementation of the project is an elaborated methodology for
cryopreservation of bovine oocytes, which ensured stable quality parameters of oocytes
after thawing. This vitrification technique was consisted in direct immersion into liquid
nitrogen of a vitrification carrier composed of an electron-microscopic mesh grids fixed on a
holder. However, the developmental potential of embryos obtained from such oocytes is still
lower compared to embryos obtained from fresh oocytes. Therefore, in this project, we
chose to test two different substances with an antioxidant effect for increasing the viability
and developmental potential of vitrified oocytes (both glutathione and astaxanthin) and for
improving the cryotolerance of blastocysts obtained from vitrified oocytes (astaxanthin). In
the process of implementing the project, we succeed to neutralize the negative impact of
vitrification (due to cryodamage) and improve oocyte viability parameters to the level of a
fresh control by using antioxidants during a short period (3 hours) of regeneration of oocytes
after thawing. In addition, after vitrification and warming of blastocysts obtained from vitrified
oocytes, using the antioxidant astaxanthin, we obtained embryos resistant to freezing
procedure and comparable in quality to blastocysts derived from fresh oocytes.

Detailed analysis of the distribution of several tetraspanins (CD9, CD81, CD151, CD82 and
CD63) on bovine ovarian tissues, in vitro matured oocytes obtained from fresh ovaries, as
well as on vitrified oocytes, provided a basis for comparative analysis with cryopreserved
oocytes and embryos produced from them. Further detection of selected tetraspanins (CD9,
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CD81, CD63), commonly used to identify and characterize extracellular vesicles (EVs), and
their reaction pattern recorded on 4-8 cell embryos may suggest that tetraspanins may be
part of embryo-produced EVs. EVs are considered to be important mediators of embryo-
maternal communication during the preimplantation development of mammalian embryos.
Therefore, the data obtained during the project, will provide the basis for further detailed
studies to contribute to the understanding of the impact of cryopreservation on embryo
quality and developmental potential.

The achieved results evidence to the ability of the research team to obtain in vitro embryos,
suitable for long-term storage in the gene bank, which after thawing will have sufficient
survivability and development ability, which corresponds to the stated goals of the given
project.
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