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Charakteristika vysledkov
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Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:
ATP-zavislé¢ protedzy hraju doleziti ulohu v odpovedi na stresové podmienky, patogenicite, bunkovej
diferenciacii, medzibunkovej komunikacii, pri homeostdze a biogenéze organel. Pre ATP-zavislé protedzy
(Clp, FtsH, HslUV) sa predpoklada, ze substrat po naviazani na ATP-azovy subkomplex resp. doménu je
rozbaleny, transportovany do proteolytického subkomplexu resp. domény a tam postiepeny. Casova zavislost’
tvorby Stiepnych produktov oboch endogénnych substitov Lon proteazou ndm umoznila detailne
charakterizovat’ spdsob degradacie tychto bielkovin. Analyza vniknutych petidov ukéazala, Ze k poc¢iato¢nému
Stiepeniu dochadza na povrchu foldovanych endogénnych substratov v oblasti hydrofébnych aminokyselin
obklopenych nabitymi aminokyselinami. NaSe vysledky ukazuju, ze Lon vyuziva pre fiu Specificky
mechanizmus degradéacie substratov. Ak substraty Lon predstavuji podjednotky komplexov tieto st pred
degradéciou chranené pokial’ sa nachadzaju vo funkénom komplexe. Zistili sme, Ze jednotlivé domény Lon
proteazy su esencialne ako pre aktivitu, tak aj pre stabilizaciu multimérnej Struktiry. Podielali sme sa na
§tadiu vizby Iudskej Lon proteazy (hLon) na mt DNA. Stadia ukazali, Ze hLon sa viaZze na G-bohaté oblasti
koédujice mitochondridlne bielkoviny prednostne na LSP. Pozorovali sme inhibiciu Lon protedzy
proteazomovymi inhibitormi MG132, clasto-lactacystin B-lactone. Zhodné vysledky ale boli pomerne skoro
publikované v zahrani¢i, apreto sme ich nemohli vyuzit my. Experimenty s LonA protedzou z B.
stearothermophilus ukézali, ze napriek tomu, Ze ide o termofilnu Lon protedzu je tato proteaza nestabilna.
Vytvara prednostne diméry, ktoré multimerizuj a pri vysSej koncentraécii sa tvoria agregaty. Pripravili sme
tiez kryStaly proteolytickej domény hLon.

Na podnet vydavatel'a Research Signpost, India, sme pripravili knizku ,,ATP-dependent proteases. Knizka je
detailnym prehl'adom o ATP zévislych protedzach (Lon, Clp, FtsH, HslUV) s kapitolami venovanymi aj
mitochondridlnym mebranovym protedzam a proteazam v chloroplastoch.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

ATP-dependent proteases play an important role in response to stress, pathogenity, cell differentiation, quorum
sensing and in homeostasis and biogenesis of organelles. Mechanism that employ ATP-dependent proteases
(Clp, FtsH, HslUV) for degradation suppose the binding of the substrate to the ATP-ase sub-complex
(domain), unfolding and translocation to the proteolytic cavity and degradation. Time course of peptide
cleavage products resulting from the degradation of the endogenous substrates by the Lon protease unable us
to characterize the Lon protein degradation process. The degradation initially occurs on a surface of folded
proteins within the hydrophobic amino acids surrounded by charged amino acids. Our results demonstrate that
the Lon protease employs unique mechanism of degradation of endogenous substrates. Once the substrates are
subunits of the complexes they are protected against degradation forming the functional protein. Structural
domains of Lon are essential not only for the ATPase and proteolytic activity of the protease but also for
stabilization of its multimer structure. We participated on the binding studies of hLon to the mtDNA. Lon
protease was shown to bind G-rich domains in mitochondrial protein coding region of mtDNA, preferentially
to LSP. We found that proteasome inhibitors MG132, clasto-lactacystin B-lactone inhibits also Lon mediated
degradation. Similar results were unfortunately soon published by other research group. Experiments
with LonA protease from B. stearothermophilus have shown that this thermopile protease is pretty unstable
forming preferentially dimers and later mutimers even agregates at higher concentration. We also prepare the
crystals of protease domain of the human Lon.

Based on initiative of publisher Research Signpost, India, we have edited the book ,,ATP-dependent
proteases. The book is detail review about the ATP-dependent proteases (Lon, Clp, FtsH, HslUV) including
chapters about the mitochondrial membrane proteases and chloroplast proteases.
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