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Uplatnenie vysledkov projektu

Vzhladom na aktualnost témy, ktora sa zaobera rieSenim a vyskumom molekularnych
mechanizmov ochoreni srdca, a ziskanych pozitivnych vysledkov v ramci APVV projektu
0628, nam bol udeleny VEGA projekt, ktory priamo nadvazuje na danu problematiku.

CHARAKTERISTIKA VYSLEDKOV

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

Uréili sme $truktaru N-terminalnej ¢asti ludského ryanodinového receptora. Struktura

S nizkym rozliSenim bola ur€ena metdédou nizkouhlového rozptylu. Atbmova Struktura bola
uréend difrakciou RTG Ziarenia s rozlidenim 2,39 A a kone&nym krystalografickym indexom
0,226. Model Struktury obsahuje 606 aminokyselinovych zvySkov, pozostava z troch domeén,
ktoré navzajom interaguju prostrednictvom centralnej skrutkovice polarnymi, nabojovymi

a hydrofébnymi vézbami. Struktura jednoznaéne dokazala, Ze na zabezpedenie jej integrity
nie su potrebné chloridové iény, ¢im vyvratila publikované tvrdenia inych autorov. Analyzou
Struktury bolo mozné odhadnut pravdepodobny vplyv viacerych mutéacii na funkciu RyR2.
Pripravili sme Styri z tychto mutacii a detailne sme charakterizovali ich Gu¢inok. Dokovanim
hRyR2 do kryo-EM map otvorenej a zatvorenej formy RyR1 sme zistili, ze konformacné
zmeny hRyR2 dosahuju priblizne 3 A, &o mé za nasledok pohyb lemu centrainej dutiny.

Elektrofyziologickymi metédami sme charakterizovali u€inok peptidu z centralnej oblasti RyR,
implikovanej v etiopatologii CPVT arytmii, na pravdepodobnosf otvorenia RyR. Ukazali sme,
Ze mechanizmus jeho uc€inku je zalozeny na zvySeni stability H-modu RyR, charakteristického
vysokou pravdepodobnostou otvorenia.

Analyzou aktivity ryanodinovych receptorov in situ na zaklade frekvencie vapnikovych
zableskov v srdcovych myocytoch a in vitro na zaklade pravdepodobnosti otvorenia RyR2 v
planarnych lipidickych membranach sme blizSie $pecifikovali mechanizmus interakcie RyR2
s i6nmi horCika na aktivatnom vazbovom mieste RyR2 a ucinku vazby hore¢natych idnov na
otvaranie RyR2.

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

We have determined the structure of the N-teminal region of the human ryanodine receptor.
Low-resolution structure was determined by small angle X/ray scatternig. Atomic structure
was determined by X/ray crystallography with resolution 2.39 A and final crystallographic R-
factor of 0.226. The model of the structure contains 606 amino acid residues. It is composed
of three domains that interact via the central helix by polar, charge and hydrophobic
interactions. The structure clearly demonstrated that chloride ions are not necessary for its
integrity, thus disproving published claims of other authors. Analysis of the structure allowed
estimation of the likely effect of numerous mutations on RyR2 function. FOur mutations were
prepared and their effect was analyzed. By docking hRyR2 into cryo-EM maps of open and
closed RyR1 we have found that conformational changes in hRyR2 reach approx. 3 A,
resulting in the movement of the central rim.

The effect of a central peptide, mutation-prone region implicated in CPVT arrhythmias, on
RyR activity was analyzed. Mechanism of its effect was found to be based on stabilizing the
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highly active H-mode of RyR gating.

In situ analysis of calcium spark frequency and in vitro analysis of RyR open probability
allowed us to determine the mechanism of RyR2 interaction with magnesium ions and the
effect of their binding on RyR2 opening.
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