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Uplatnenie vysledkov projektu

Vysledky projektu posluZia ako zaklad pre dalSie Studie vztahov medzi Strukturou a funkciou
ryanodinového receptora, délezitych pre porozumenie vapnikom indukovanym arytmiam pri
srdcovych ochoreniach, akymi su katecholaminergna polymorfna komorova tachykardia ale aj
zlyhavanie srdca.

CHARAKTERISTIKA VYSLEDKOV

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

Navrhli sme dva peptidy, zodpovedajluce sekvenciam ryanodinového receptora (RyR) z N-
terminalnej a centralnej Casti tohto proteinu, oblasti s vysokym vyskytom mutacii
spésobujucich stresom vyvolané arytmie typu CPVT, a charakterizovali sme ich interakciu s
izolovanymi RyR za diastolickych podmienok. V sulade s predpokladmi oba peptidy zvySovali
aktivitu RyR, €o sa prejavilo zvySenim pravdepodobnosti otvorenia. V pripade N-terminalneho
peptidu vSak prevazoval neoakavany ucinok na lipidické membrany. Podstatu tohto nového
ucinku bolo mozné na zaklade merani cirkularneho dichroizmu, nizkouhlového rozptylu,
transmisnej elektronej mikroskopie a bioinformatickych analyz pripisat jeho helikalnej
Strukture, profilu jeho hydrofobicity a priestorovému usporiadaniu pozitivne nabitych,
hydrofébnych a polarnych aminokyselin v helixe. N-terminalny peptid javi podobnost s
antimikrobialnymi peptidmi, ale odliSuje sa od peptidov odvodenych z p6r tvoriaceho helixu
idnovych kanalov. Centralny peptid vykazoval silny aktivacny ucinok (tridsatnasobné zvysenie
pravdepodobnosti otvorenia, zdanliva afinita ~20 uM) a jeho interakcia s RyR sa ukazala ako
vhodny model naru$enia funkcie RyR pri poSkodeni myokardu. Na porozumenie vztahu
medzi diastolickou aktivaciou RyR a vapnikovou signalizaciu v bunke sme vyvinuli simulaéné
prostredie.

Modulacia aktivity RyR centralnym doménovym peptidom preukazala prispevok alosterického
vplyvu peptidu na otvaranie RyR kanala k dysregulacii funkcie kanala. Preukazali sme, Ze
alostericka aktivacia RyR po&as diastoly vedie ku vzniku arytmogénnych vin a teda sa méze
podieflat’ na patogenéze srdcovych arytmii.

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

We have designed two peptides corresponding to specific sequences of the ryanodine
receptor (RyR) from the N-terminal and central part of this protein with frequent occurrence of
mutations causing stress-induced arrhythmias of the CPVT type. We have characterized their
interaction with the isolated RyRs under diastolic conditions. Both peptides, in line with our
suppositions, increased RyR activity, leading to an increased RyR open probability. In the
case of the N-terminal peptide, however, unexpected effect on the stability of lipid bilayers
prevailed. Based on measurements of circular dichroism, small angle light scattering,
transmission electron microscopy and bioinformatic analyses, the destabilizing effect of the
peptide on lipid bilayers could be attributed to its helical structure, its hydrophobicity profile,
and the spatial arrangement of positively charged, polar and hydrophobic amino acids in the
helix. The N-terminal peptide shows similarity with the antimicrobial peptides but differs from
the peptides derived from the pore-forming segments of ion channels. The central peptide
displayed a strong activating effect on the RyR under diastolic conditions (30-fold increase in
open probability, apparent affinity of ~20 uM). Its interaction with the RyR represents a
plausible model of RyR dysfunction in the injured myocardium. To understand the relationship
between diastolic RyR activity and calcium signalling we developed a simulation environment.

Modulation of RyR activity by the central domain peptide provided evidence for involvement of
the allosteric effect of the peptide on RyR opening in dysregulation of the channel function.
We have shown that allosteric activation of the RyR during the diastole leads to formation of
calcium waves and thus may participate in the pathogenesis of cardiac arrhythmias.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu

Ing. Alexandra Zahradnikova, DrSc.

V Bratislave 29. 10. 2012 V Bratislave 30. 10. 2012
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