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Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
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Projekt mal charakter zakladného vyskumu a nebolo v fiom planované podat’ patentovu
prihlasku, vynalezy alebo uzitkové vzory.

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace
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Uplatnenie vysledkov projektu

V sulade s planom sa nas projekt venoval zakladnému vyskumu metabolizmu vinnych
musiek drozofil (Drosophila melanogaster). NaSe vysledky vyznamne prispeli k objasneniu
novych metabolickych regulacii musiek. Vzhladom na ¢asté vyuzitie drozofil v zakladnom i
aplikovanom vyskume ma nas objav dosah na rézne oblasti bioldgie, ktoré vyuzivaju tento
model. Rozvoj poznania environmentalnych i neuroendokrinnych regulacii metabolizmu je
délezity predovSetkym pre zakladny vyskum. Ma vSak implikacie i pre biomedicinu, najma
vzhladom na celosvetovo rozSirené vyuzitie musiek v modelovani ludskych metabolickych
ochoreni, ako je napriklad obezita, cukrovka, a rézne metabolické ochorenia spdsobené
hormonalnou nerovnovahou. Pochopenie metabolickych regulacii environmentalnymi
faktormi je tiez délezité pre modelovanie dopadu klimatickych zmien na prezivanie a
geografické rozSirenie hmyzu. V neposlednom rade ma vyskum neuroendokrinnych
metabolickych regulacii dopad na vyvoj novych insekticidov zameranych na blokovanie
esencialnych signalnych drah hmyzu.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)
Drozofila oby€ajna je mimoriadne popularnym modelom pre r6zne oblasti zakladného i
aplikovaného vyskumu v bioldgii. Poskytuje mnoho vyhod, ako napriklad mala velkost,
nenarocnost na chov, kratky cyklus a velké mnoZstvo potomstva. NajvyznamnejSou
vyhodou su v8ak najma unikatne moznosti génového inzinierstva, ktoré tento model
poskytuje. V naSom projekte sme vyuzili tieto vyhody drozofil na Studium metabolickych
regulacii. KedzZe zakladné metabolické procesy su vysoko evoluéne konzervované, mnohé z
poznatkov ziskanych na drozofilach maju vyznam i pre pochopenie analogickych procesov u
inych organizmov, vratane ¢loveka. Z tohto dévodu sa drozofily €asto pouzivaju nielen pre
Studium metabolizmu, ale i pre vyskum jeho poruch veducich k réznym fudskym ochoreniam
- od obezity a cukrovky az po metabolicky syndrom.
Ako je dokumentované v zozname publikacii, nas projekt viedol k objasneniu metabolickych
regulacii na niekolkych urovniach, od vplyvu environmentalnych faktorov az po objav
novych neuroendokrinnych regulacii. V sulade s hlavnymi cielmi projektu, k najdélezitejSim
vysledkom projektu patri charakterizacia nového katabolického regulatora, horménu lon
transport peptide (ITP). Zamerali sme sa predovSetkym na ulohy tohto peptidu v regulécii
prijmu a vydaja energie a v katabolizme tukovych a glykogénovych rezerv. Dokazali sme, Ze
ITP u musiek pésobi velmi podobne ako u ¢loveka hormén glukagoén. TP totiz zvySuje
mnozstvo glukdzy, znizuje tukové a glykogénové zasoby, zniZzuje chut do jedla i rychlost
travenia a zvySuje rychlost metabolizmu. Zistili sme, Ze k cielovym tkanivam tohto horménu
patri tiez Zlaza nazyvana corpora cardiaca. ITP reguluje sekréciu endokrinného faktoru
zvaného Adipokineticky hormon, ktory vSak nezodpoveda za lipolytické ucinky ITP. Skumali
sme tiez potencialne tkanivovo-Specifické ulohy ITP génu, vratane tkanivovo-Specifickych
uloh jeho izoforiem a receptora. Nase vysledky ukazali, Ze ITP je mimoriadne pleiotropnym
horménom a interaguje so tiez so signalnymi drahami inych horménov. ITP, podobne ako
mnohé iné hormony riadiace metabolizmus, reaguje velmi citlivo na environmentalne
impulzy. Metabolizmus drozofil totiz zavisi vo velkej miere od vonkajSieho prostredia,
vratane podmienok, ktorym boli musky vystavené eSte pocas ich skorého vyvinu.
Environmentalne faktory ovplyviiuju metabolické procesy nielen priamo (kratkodobo), ale
tiez cez rdzne dlhodobé vplyvy a adaptacie, ktoré su sprostredkované okrem iného i
réznymi endokrinnymi faktormi. Na$ projekt prispel i k objasneniu tychto regulacii, teda k
objasneniu vztahov medzi podmienkami prostredia, endokrinnymi faktormi a energetickym
Formular ZK, strana 2/3



metabolizmom.

Projekt splnil stanovené ciele, viedol k 6 publikaciam v reSpektovanych zahrani¢nych
Casopisoch (impakt faktory od 3,1 do 7,7) z reSpektovanych vydavatelstiev. Publikovali sme
tiez niekofko dalSich prac v nekarentovanych ¢asopisoch a zbornikoch. Projekt tiez viedol k
niekolkym vyvolanym projektom &leniek a €lenov rieSitel'ského kolektivu, vratane troch
dalsich APVV projektov, ERC preklenovacieho grantu a Velkého projekt pre excelentnych
vyskumnikov (z Planu obnovy a odolnosti). Vdaka tomuto APVV projektu sme mohli v
nasich laboratdriach Skolit 22 Studentiek a Studentov (bakalarskeho, magisterského a
doktorandského stupria) a zuc€astnit sa 18 popularizacnych aktivit.

Suhrnne sidovolime povedat, Ze projekt spinil stanovené vedeckeé ciele, prispel k rozvoju
zakladného vyskumu metabolizmu na vinnych muskach, k vzdelavaniu Studentov a
Studentiek a k rozvoju povedomia o vyzname zakladného vyskumu na modelovych
organizmoch.

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

The fruit fly Drosophila melanogaster is an extremely popular model for various areas of
basic and applied research in biology. It offers many advantages, such as small size, ease
of cultivation, short life cycle, and high offspring numbers. However, the most significant
advantage of this model is the vast array of genetic engineering methods it provides. In our
project, we utilized these advantages of flies to study the control of energy homeostasis.
Since fundamental metabolic processes are highly evolutionarily conserved, many insights
gained from studies on fruit flies are also important for understanding similar processes in
other organisms, including humans. For this reason, fruit flies are frequently used not only to
study metabolism but also to investigate metabolic disorders that lead to various human
diseases—ranging from obesity and diabetes to metabolic syndrome.

As documented in the list of publications, our project has led to the elucidation of metabolic
regulations at several levels, from the influence of environmental factors to the discovery of
new hormonal regulations in flies. Aligned with the main objectives of the project, one of our
key achievements is the characterization of a novel catabolic regulator, the hormone lon
Transport Peptide (ITP). Our research primarily focused on the role of this peptide in energy
intake and expenditure, as well as in the catabolism of fat and glycogen reserves. Our
findings indicate that ITP functions similarly to the hormone glucagon in humans.
Specifically, ITP elevates glucose levels, reduces fat and glycogen stores, suppresses
appetite, slows digestion, and boosts metabolic rate. We identified the corpora cardiaca as
one of the primary target tissues for TP, where it regulates the secretion of the endocrine
factor Adipokinetic Hormone. However, this does not account for ITP's lipolytic effects. We
further explored tissue-specific roles of the ITP gene and its receptor, revealing that TP is
an exceptionally pleiotropic hormone and interacts with the signaling pathways of other
hormones. Like many metabolic hormones, TP is highly responsive to environmental
stimuli. The metabolism of fruit flies is significantly influenced by environmental conditions,
including those experienced during early development. Our project also shed light on how
environmental factors, directly and indirectly, modulate metabolism through long-term
impacts and adaptations, likely mediated by various endocrine factors. This research has
enhanced our understanding of the intricate relationships between environmental conditions,
endocrine factors, and energy metabolism in fruit flies.

The project successfully achieved its objectives, resulting in six publications in esteemed
international journals (with impact factors ranging from 3.1 to 7.7) from reputable publishers.
It also yielded numerous other publications in both domestic and international journals and
conference proceedings. Additionally, the project catalyzed several follow-up initiatives by
research team members, including three SRDA projects, an ERC Bridging Grant, and the
Large Projects for Excellent Researchers (supported by the Recovery and Resilience Plan).
Thanks to this SRDA project, we were able to train 22 students across bachelor’s, master’s,
and doctoral levels in our laboratories and execute 18 outreach activities.

In summary, the project successfully metits scientific objectives, enhancing our
understanding of metabolic regulation in the fruit fly model. It also made significant
contributions to the education of students and emerging researchers while simultaneously
increasing public awareness of the importance of basic research using model organisms.
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