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Uplatnenie vysledkov projektu

Projekt mal charakter zakladného vyskumu, takZe uplatnenie je dominantne v identifikacii

novych problémov na rieSenie - nepozname faktory determinujice variabilitu DNazove;j

aktivity v plazme, nevieme, ktora z DNaz je za akych podmienok zodpovedna za

odstranenie extracelularnej DNA v réznych modeloch choréb asociovanych s uvolnenim

DNA z buniek, nepozname fragmentaciu extracelularnej DNA jej imunogenicitu v tychto
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modeloch. Toto su otazky, ktorym sa chceme venovat v naslednom grantovom projekte.
Priame uplatnenie je ale aj v lepSom pochopeni patogenézy sepsy, peCenového zlyhavania,
ale aj metabolického syndromu, ¢o méze v daldom skumani viest k novym hypotézam o
terapeutickych cieloch.

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

Predkladany projekt mal nasledujuce 3 zakladné ciele, ktoré sme v ramci projektu stihli
naplnit.

Ciel 1: Popisat interindividualnu a intraindividualnu variabilitu DNazovej aktivity v plazme
[udi i experimentalnych zvierat

Realizovali sme dve prierezové studie. Jedna bola realizovana na mysSiach a bola unikatna
svojim jednoduchym, ale zriedkavymi dizajnom. Zistili sme, Ze my3i €asto vyuZivané v
animalnych experimentoch maju mimoriadne vysoku interindividualnu variabilitu
extracelularnej DNA i DNazovej aktivity. Z analyzovanych faktorov v§ak len pohlavie
ovplyviovalo plazmaticku DNazovu aktivitu. U fudi sme realizovali najvacsiu klinicku studiu
zameranu na ecDNA a DNazovu aktivitu u mladych zdravych probandov. Hoci
extracelularna DNA suvisela ako s hematokritom, tak aj s mnozstvom neutrofilov, nasli sme
aj mimoriadne zaujimavu vazbu na skére metabolického syndromu. Ciel na zaklade
ziskanych vysledkov povazujeme za splineny.

Ciel 2: Otestovat mozny vplyv modelovanych choréb na DNazovu aktivitu a overit vyznam
variability endogénnej DNazovej aktivity na patogenézu sepsy, hepatorenalneho zlyhavania
a metabolického syndromu v animalnych experimentoch

Podla planu sme realizovali experimenty s indukciou modelov prislusnych choréb, pri¢om
variabilitu v ramci modelov sme testovali v asociacii s DNazovou aktivitou na zaciatku
pokusu. Nasli sme mimoriadne zaujimaveé zistenie, ze pri peCenovom zlyhani endogénna
DNazova aktivita ovplyvriuje dokonca aj preZivanie mysi. Vysoka DNazova aktivita je pritom
asociovana s lepSim prezivanim. Podobné vysledky sme ale nenasli pri modeli sepsy alebo
metabolického syndromu. To méze suvisiet s odliSnostami ochrany extracelularnej DNA.
DNA uvolnena z hepatocytov pri ich poSkodeni je zrejme citliva voci nukledzam, nie je
chranena vo vezikulach, resp. mitochondriach. Napriek tomu, Ze mechanizmus zodpovedny
za rozdiely nemame dokazany, povazujeme ciel za spineny.

Ciel 3: V naslednom intervenénom animalnom experimente zvysit DNazovu aktivitu
pomocou génovej terapie a sledovat vplyv na ecDNA a prejavy indukovanych choréb

V animalnom experimente sme aplikovali expresny plazmid hydrodynamickou
intravendznou injekciou. Napriek vysokym davkam ale bol efekt na DNazovu aktivitu velmi
variabilny a detegovatelny len u niektorych zvierat. V klinicky relevantnom modeli cekalne;j
ligacie a punkcie sme nedosiahli tymto pristupom o&akavany pokles extracelularnej DNA a
teda ani benefit na urovni septického skoére. Predpokladame, Zze to mdze byt spdsobené
potrebou kombinovat DNazu 1 a DNazu 113. Aj ciel 3 povaZzujeme za splneny.

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

The submitted project had the following 3 basic goals, which we managed to fulfill within the
project.

Objective 1: To describe the interindividual and intraindividual variability of DNase activity in
the plasma of humans and experimental animals

We performed two cross-sectional studies. One was realized on mice and was unique with
its simple but rare design. We found that mice often used in animal experiments have
extremely high interindividual variability in both, extracellular DNA and DNase activity. Of the
factors analyzed only sex affected plasma DNase activity. In humans, we performed the
largest clinical study focused on ecDNA and DNase activity in young healthy subjects.
Although extracellular DNA was to be associated with both, hematocrit and neutrophil
counts, we also found an extremely interesting link to the metabolic syndrome score. Based
on the obtained results, we consider the goal to be fulfilled.

Objective 2: To test the possible influence of modeled diseases on DNase activity and to
verify the significance of the variability of endogenous DNase activity on the pathogenesis of
sepsis, hepatorenal failure and metabolic syndrome in animal experiments

According to the plan, we performed experiments with the induction of models of the
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respective diseases, while we tested the variability within the models in association with
DNase activity at the beginning of the experiment. We found an extremely interesting result
that in hepatic failure, endogenous DNase activity affects even mouse survival. High DNase
activity is associated with better survival. However, we did not find similar results in the
models of sepsis or metabolic syndrome. This may be related to differences in the protection
of extracellular DNA. DNA released from hepatocytes during their damage is probably
sensitive to nucleases, it is not protected in vesicles or mitochondria. Although the
mechanism responsible for the differences is not proven, we consider the goal to be met.
Objective 3: To increase DNase activity using gene therapy in a subsequent interventional
animal experiment and to monitor the effect on ecDNA and the manifestations of induced
diseases

In an animal experiment, we applied the expression plasmid using hydrodynamic
intravenous injection. However, despite high doses, the effect on DNase activity was very
variable and detectable only in some animals. In a clinically relevant model of cecal ligation
and puncture, we did not achieve the expected decrease in extracellular DNA and thus no
benefit at the level of the septic score with this approach. We hypothesize that this may be
due to the need to combine DNase 1 and DNase 113. We also consider goal 3 to be met.
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