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Charakteristika vysledkov

| Evidenc¢né ¢islo: APVT-51-024904 |

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

Cielom projektu navédzujiiceho na APVT51-024904 bolo prispiet k pochopeniu molekulovych mechanizmov membranovych procesov
spojenych s bioenergetickymi a transportnymi dejmi, s prenosom humoralnych, environmentalnych a patogénnych signalov organizmov. Cielom
prvej Casti projektu bolo prispiet’ k pochopeniu molekulovych mechanizmov transformacie energie u Mb. thermautotrophicus. Druha ¢ast’ projektu
bola zamerana na objasnenie mechanizmov, ktorymi je udrziavand homeostdza membran v eukaryotickych bunkéach. Studovali sme homeostatické
mechanizmy u kvasiniek v podmienkach narusenia biogenézy sterolov environmentdlnymi faktormi, resp. S$pecifickymi antisterolovymi
antimykotikami, s cielom lepsie pochopit’ adaptaéné mechanizmy umoziiujuce kvasinkam prezit’ takéto zasahy. Zaroven sme sledovali ulohu lipid
transferovych proteinov a lipid degradujicich enzymov v udrziavani optimalneho zloZenia biologickych membran. V tretej Casti projektu sme
Studovali ulohu interakcie hormoénov a neurotransmiterov s membranovymi receptormi v procesoch, ktoré maji vzt'ah k produkénym vlastnostiam
a welfaru hydiny. Stvrta ast’ projektu sa venovala venovand CD molekuldm bunkovych membran krvnych buniek a spermii hovidzieho dobytka.
Daldi okruh problémov $tudovanych v tejto &asti bol zamerany na pochopenie mechanizmu G&innosti prirodzenych antioxidantov v procese
regeneracie oxidativne poskodenych membranovych systémov vnutornych organov zivocichov vratane ¢loveka. Dosiahli sme viacero unikatnych
vysledkov. Vyizolovali sme a charakterizovali amilorid, DNP a DCCD rezistentné mutanty u Methanoarchaea so zmenami v bioenergetickych
funkciach a vyznamne sme prispeli k porozumeniu molekulovych mechanizmov transformacie energie u tychto mikroorganizmov. Identifikovali
sme zmeny v denzite receptorov na postsynaptickych membranach dopaminergickych neurénov suvisiace s roznymi formami normalneho a
abnormalneho spravania hydiny a prispeli k identifikacii drah podielajucich sa na regulacii spravania. Monoklonové protilatky pripravené v ramci
projektu umoznili charakterizovat’ niektoré biochemické vlastnosti antigénu V na membranach erytrocytov, identifikovat’ epitop na l'ahkom retazci
hovédzieho imunoglobulinu a dokazat’ komplement regulaéni funkciu molekuly CD46 hovédzieho dobytka. Preukdzali sme, ze vodny extrakt
niektorych rastlin — napriklad Aspalathus linearis — ma silny hepatoprotektivny uéinok a potentne podporuje aj regeneraciu intoxikovaného
tkaniva pecene. Mdze byt vyuzity ako terapeuticky adjuvant roznych hepatopatii. Vysledky tohto projektu boli zverejnené formou 19 publikacii
v doméacich a zahraniénych vedeckych casopisoch a prezentované formou 73 prednasok a plagatovych vyvesiek na domdcich a zahraniénych
konferenciach. Ziskané vysledky vytvorili zakladiiu pre holisticky pohlad na mechanizmy membranovo viazanych procesov, ale aj na ich
uplatnenie v praxi — v prevencii strat spojenych so zivo¢iSnou produkciou. RieSenie projektu vyznamne prispelo aj k vychove odbornikov
zameranych na moderné trendy membranologie. Na rieSeni projektu sa podiel’ali 4 diplomanti a 10 doktorandov.

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

The aim of the project built upon the former APVTS51-024904 project was to contribute to the understanding of molecular membrane
mechanisms associated with bioenergetic and transport processes, transmission of humoral, environmental and pathogical signals. The aim of the
first part of the project was to contribute to the understanding of molecular mechanisms of energy transfromation in Mb. therautotrophicus. The
second part of the project was focused on elucidation of membrane homeostasis mechanisms in eucaryotic cells. We have studied homeostatic
mechanisms in yeast under the conditions of sterol biogenesis disturbed by environmental factors or specific antisterol antimycotics with the aim to
understand better the adaptation mechanisms enabling yeast to survive such treatments. In addition, we have examined the role of lipid transfer
proteins and lipid degrading enzymes in formation and maintenance of optimal membrane lipid composition. In the third part of the project we
have studied an interaction of hormones and neurotransmitters with their membrane receptors in the processes related to performance traits and
welfare of poultry. The fourth part of the project was devoted to the study of the cell membrane CD molecules of blood cells and spermatozoa. The
last group of problems studied in this part of the project was focused at understanding of the mechanism of the natural antioxidants effectiveness in
the process of regeneration of the internal organs membrane systems of animals including man, damaged by oxidation. Several unique results were
achieved: We isolated and characterized amilorid, DNP and DCCD resistant mutants of Methanoarchaea with changes in bioenergetic functions,
and contributed to the understanding of molecular mechanisms of energy transformation in these cells. We have identified the changes in the
density of receptors on postsynaptic membranes related to various forms of normal and abnormal behaviour in poultry and contributed to the
identification of pathways taking part in control of behaviour. Monoclonal antibodies prepared during the project enabled us to characterize some
biochemical properties of V antigen on erythrocyte membrane, to identify the epitope on the light chain of bovine immunoglobulin and to prove
the complement regulation function of the bovine CD46 molecule. It was shown that aqueous extract of some plants — e.g. Aspalathus linearis —
has a strong hepatoprotective effect and a supportive influence on regeneration processes of intoxicated liver tissue. It can be used as a therapeutic
adjuvant in a treatment of different hepatopathies. The results were published as the 19 research articles in international scientific journals, and
presented as 73 lectures and posters at national and international scientific conferences. The results obtained on the basis of a holistic approach
toward the mechanisms of membrane associated processes but also their application in practice — in prevention of a losses in animal production.
The project also significantly contributed to the education of young scientists oriented at modern trends of membranology. Moreover 4
undergraduate 10 PhD students were involved in this project.
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