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Nazov pracoviska, na ktorom bol projekt rieSeny

Ustav zoolégie SAV

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

1) Gwangju Institute of Science and Technology, Korea, Prof. Young-Joon Kim a jeho
kolektiv; funkéna analyza neuropeptidu AstC a jeho uloha pri produkcii juvenilného hormonu
a reprodukcii musky D. melanogaster. Priprava publikacie, ktora bola publikovana v
prestiznom vedeckom ¢asopise Proceedings of the National Academy of Sciences.

2) Tokyo University, Japonsko, Dr. Shinji Nagata; funkéna analyza neuropeptidov a
charakterizacia receptorov u priadky morusovej, spolo€na publikacia PloS one,

3) Aichi Gakuin University, Japonsko, prof. Akira Mizoguchi; priprava protilatok proti
vybranym neuropeptidom. Priprava publikacie, ktora bola zadana do ¢asopisu Cell and
Tissue Research.

4) University of California, Riverside, USA, Dr. N. Yamanaka; identifikacia a charakterizacia
receptorov pre neuropeptidy v priadke morusovej a drozofile.

5) Florida International University, USA, Prof. F. Noriega a jeho kolektiv; meranie hladin
juvenilného horménu v modelovych druhoch hmyzu. Priprava publikacie, ktora bola
publikovana v prestiznom vedeckom €asopise Proceedings of the National Academy of
Sciences.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhrnujuce
vysledky projektu — uved'te aj publikacie prijaté do tlace

1) Cizmar, D., Roller, L., Pillerova, M., Slama, K., & Zitfan, D. (2019). Multiple
neuropeptides produced by sex-specific neurons control activity of the male accessory
glands and gonoducts in the silkkworm Bombyx mori. Scientific reports, 9(1), 1-13.

2) Daubnerova, |, Roller, L., Satake, H., Zhang, C., Kim,Y. J., & Zitfhan, D. (2021).
Identification and function of ETH receptor networks in the silkworm Bombyx mori. Scientific
reports, 11(1), 1-23.

3) Zhang, C., Daubnerova, |., Jang, Y. H., Kondo, S., Zitfian, D., & Kim, Y. J. (2021). The
neuropeptide allatostatin C from clock-associated DN1p neurons generates the circadian
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rhythm for oogenesis. Proceedings of the National Academy of Sciences, 118(4).

4) Nouzova, M., Edwards, M. J., Michalkova, V., Ramirez, C. E., Ruiz, M., Areiza, M.,
DeGennaro, M., Fernandez-Lima, F., Feyereisen, R., Jindra, M. & Noriega, F. G. (2021).
Epoxidation of juvenile hormone was a key innovation improving insect reproductive fitness.
Proceedings of the National Academy of Sciences, 118(45).

5) Matsumoto, S., Kutsuna, N., Daubnerova, I., Roller, L., Zitian, D., Nagasawa, H., &
Nagata, S. (2019). Enteroendocrine peptides regulate feeding behavior via controlling
intestinal contraction of the silkworm Bombyx mori. PloS one, 14(7), €0219050.

Uplatnenie vysledkov projektu

Vysledky Studia neuropeptidov a ich receptorov nevyhnutnych pre vyvin a reprodukciu maju
teoreticky aj prakticky vyznam. Zakladné mechanizmy pésobenia tychto signalnych molekul
su podobné u vSetkych Zivo€ichov vratane Cloveka. Nase vysledky ziskané na modelovych
druhoch hmyzu prispievaju k objasneniu ucinku neuropeptidov na bunkovej a molekulovej
urovni a preto je mozné ich publikovanie v kvalitnych zahrani€énych karentovanych
Casopisoch (Proc Natl Acad Sci USA, Sci Rep, PLOS One). Endokrinny systém hmyzu je
intenzivne skumany aj ako potencialny ciel pre zastavenie vyvinu prenasacov patogénov a
hmyzich Skodcov. Tento projekt prispel k objasneniu Zivotne délezitych mechanizmov
regulacie vyvinu a rozmnozovania hmyzu. Ziskané poznatky mézu sluzit ako podklad pre
vyvoj biotechnoldgii, ktoré maju za ciel zastavit’ alebo zmenit vyvin hmyzu.

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

V projekte sme Studovali expresiu a funkciu signalnych molekul ovplyvriujucich €innost
reprodukénych organov a endokrinnych zliaz modelovych druhov hmyzu. U priadky
moru$ovej Bombyx mori sme identifikovali Specifické receptory neuropeptidov v jednotlivych
Castiach reprodukénej sustavy a v primozgovej zlaze. Niektoré z tychto receptorov (GPCR)
sme charakterizovali, pri€om sme objavili nové receptory pre neuropeptidy. Analyzou
expresie vybranych receptorov sme odhalili cielové bunky a organy poukazujuce na nové
funkcie. Opisali sme tiez bunky produkujuce ligandy pre receptory identifikované v
reprodukénych organoch a primozgovej zlaze. Ziskali sme nové udaje o distribucii a
funkciach peptidov v bunkach produkujucich receptory pre ekdyziotropné hormdny a o
produkénych neurénoch a endokrinnych bunkach viacerych malo znamych peptidov (napr.
Ast-CC). Elektrofyziologickymi meraniami kontrakcii na izolovanych reprodukénych
organoch sme ukazali, ze Styri rézne neuropeptidy produkované v pohlavne $Specifickych
neurénoch MAN9 stimuluju alebo inhibuju ich €innost a tym sa podiefaju na transporte
semennych tekutin po€as kopulacie. U musky D. melanogaster sme objasnili signalnu drahu
neuropeptidu Ast-C pri diurnalnej regulacii oogenézy, pricom nase vysledky naznacuju ze
Ast-C je funkénym ekvivalentom somatostatinu stavovcov. Pomocou komarov s potlacenou
expresiou klfu€ovych enzymov v syntéze juvenilného hormoénu v primozgovej Zlaze sme
ukazali, Ze epoxidacia metyl farnezoatu je klu€ovou inovaciou poskytujucou hmyzu
reprodukénu vyhodu. Tieto vysledky su délezité pre pochopenie molekulovych
mechanizmov regulécie vyvinu a rozmnozovania, ktoré vyZzaduju zloziti neuroendokrinnu
komunikaciu medzi periférnymi orgadnmi a CNS.

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

This project investigated the expression and function of signalling molecules in the
regulation of reproductive organs and endocrine glands in model insect species. In the
silkmoth Bombyx mori, we identified specific neuropeptide receptors in certain parts of the
reproductive system and in the endocrine glands corpora allata (CA). We have
characterised some of these G-protein-coupled receptors and discovered new receptors for
neuropeptides. We performed expression analyses of the receptors that revealed target
cells and organs, suggesting novel roles for the neuropeptides studied. We also described
cells producing ligands for receptors found in the reproductive organs and CA. Our
comprehensive approach provided new data on the distribution and functions of peptides in
cells producing ecdysisi triggering hormone receptors, as well as in neurons and endocrine
cells producing little-known neuropeptides (e.g. Ast- CC). Conraction bioassay in vitro
showed that four different neuropeptides produced in the neurons innervating reproductive
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organs (MAN9) stimulate or inhibit the activity of isolated reproductive organs and in this
way regulate the movements of seminal fluid during copulation. In the fly D. melanogaster,
we have elucidated the signalling pathway of the neuropeptide Ast-C in the diurnal
regulation of oogenesis. Our results suggest that Ast-C is the functional counterpart of
vertebrate somatostatin. Using transgenic mosquitoes with suppressed expression of
specific enzymes in the synthesis of juvenile hormone in CA, we have shown that the
epoxidation of methyl farnesoate is a key innovation that provides the insect with a
reproductive advantage. Our results are important for understanding the molecular
mechanisms underlying the regulation of development and reproduction, which require
complex neuroendocrine communication between peripheral organs and the CNS.
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