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V ¢om vidite 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
0139, nam boli udelené dva VEGA projekty a jeden APVV-LPP projekt, ktoré priamo
nadvazuju na danu problematiku.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Pripravili sme N-terminalne rekombinantné RyR2 fragmenty 1-606, 1-247, 409-606, 391-606, fragmenty vo fuzii

s tioredoxinom, Trx.RyR2(384-606) a Trx.RyR2(409-606) a s Nus-proteinom, Nus.RyR2(1-606) a Nus.RyR2(409-606).
Gélovou filtraciou sa potvrdila pritomnost vysokého podielu monomérnej bielkoviny u fragmentov 1-606, Trx.RyR2(384-
606) a 409-606. CD-spektra v UV-oblasti potvrdili pritomnost elementov sekundarnych Struktdr v sulade s
bioinformatickou predikciou, ¢o poukazuje na nativny folding N-terminalnych fragmentov. Trypsin a chymotrypsin pri
riadenej proteolyze $pecificky Stiepili RyR2 (1-606) na dva (trypsin) a Styri (chymotrypsin) fragmenty. N-terminalne
sekvenovanie trypsinovych fragmentov ukazalo Stiepne miesta, ktoré zodpovedaji doménam MIR a RIH (aa. 259-606)
a RIH (aa. 384-606), predikované databazou PFAM. Za ucelom &tudia interakcii medzi N-termindlnou a centralnou
oblastou sme pripravili monomérny fragment z centralnej oblasti RyR2 (aa. 2044-2225). VSetky monomérne fragmenty
su pouZité na ich charakterizaciu a krystalizacné experimenty.

Elektrofyziologickymi metdédami sme sledovali vztahy medzi a¢inkom ATP, cytozolického a luminalneho vapnika,
mechanizmus narusenia RyR2 pri srdcovych ochoreniach vyvolavajucich arytmie a u€inok N—terminalneho
doménového peptidu na aktivitu RyR2. Vysledky sme interpretovali pomocou modelu vratkovania RyR zohladfiujuceho
vazbu Ca®* a Mg2+ idnov na RyR2 a ich alosterické ovplyvnenie otvarania kanala. Vysledky experimentov a simulacii
poukazuju na nezastupitelnd ulohu Mg2+ idnov v mechanizme aktivacie vapnikovych zableskov a luminalneho vapnika
pri zmenach vratkovania R)éR vyvolanych fyziologickou (ATP) alebo patologickou modulaciou RyR2 (CPVT mutacie,
zlyhanie srdca). Uginok Mg®* a luminalneho Ca*" je sprostredkovany alosterickou interakciou medzi vézbou tychto idnov
a otvorenim kanala.

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

We have prepared N-terminal recombinant RyR2 fragments 1-606, 1-247, 409-606, 391-606 as well as fragments in
fusion with thioredoxin, Trx.RyR2(384-606) and Trx.RyR2(409-606), and with Nus-protein, Nus.RyR2(1-606) and
Nus.RyR2(409-606). Gel filtration confirmed the presence of a large fraction of the monomeric form for fragments 1-606,
Trx.RyR2(384-606) and 409-606. CD spectra in UV region confirmed the presence of secondary structure elements in
accordance with the bioinformatics prediction, reflecting a native folding of N-terminal fragments. Trypsin and
chymotrypsin in directed proteolysis cleaved RyR2 (1-606) specifically into two (trypsin) and four (chymotrypsin)
fragments. N-terminal sequencing of the trypsin fragments has shown the cleavage sites which correspond to the MIR
and RIH domains (aa. 259-606), and to the RIH domain (aa. 384-606), predicted by the PFAM database. To study
interactions between the N-terminal and the central domain we prepared the RyR2 fragment 2044-2225 in monomeric
form. All monomeric proteins have been used for their characterization and crystallization.

The synergy between ATP, cytosolic Ca** and luminal Ca*, the mechanisms of RyR2 dysfunction in the cardiac
diseases evoking arrhythmias, and the effect of an N-terminal domain peptide on RyR2 activity were studied using
electrophysiological methods. The results were interpreted using a RyR gating model that accounts for binding of ca®
and Mg2+ to the channel and their allosteric effect on channel opening. The results of experiments and simulations point
to a unique role of Mg2+ ions in the mechanism of calcium spark activation and of luminal Ca®* in the gating changes that
accompang physiological (ATP) or pathological (CPVT, heart failure) modulation of RyR2. The effect of both, Mg“* and
luminal Ca“" is mediated by allosteric interaction between binding of these ions and opening of the channel.
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