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Na ktorych pracoviskach
bol projekt rieSeny:

Ustav zooldgie, SAV

Ustav experimentalnej endokrinologie, SAV

Ustav molekularnej fyziolégie a genetiky, SAV

Ustav lekarskej chémie, biochémie a klinickej biochémie, LFUK
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podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

Publikacie (knihy, €lanky,
prednéasky, spravy a pod.)
zhriujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pét
najvyznamnejsich
publikacii.
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V ¢om vidite uplatnenie
vysledkov projektu:

NaSe vysledky su vyznamnym prispevkom k objasneniu funkcie a mechanizmu ucinkov
neuropeptidov a ich receptorov hmyzu. TieZ sme prispeli k objasneniu regulacie prenosu
bioaktivnych latok a patogénov zo slinnych Zliaz klieStov do hostitela.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Pouzili sme metddy molekularnej bioldgie na identifikaciu génov kédujucich vSetky zname neuropeptidy a
ich receptory zo skupiny GPCR u modelovych druhov motylov Bombyx mori a Manduca sexta. Pomocou
imunohistochémie a in situ hybridizacie sme podrobne opisali expresiu va¢siny neuropeptidov v nervovych a
endokrinnych organoch tychto druhov. In situ hybridizacie a RT-PCR sme pouZili na detekciu expresie
vSetkych znamych receptorov pre neuropeptidy u B. mori. Podrobna analyza expresie tychto receptorov v
réznych organoch priniesla nové a velmi zaujimavé poznatky o ich funkcii po€as vyvinu B. mori.
Vylu€ovanie neuropeptidov z CNS a Inka buniek B. mori a M. sexta sme sledovali imunohistochemickymi
technikami a kvantitativnou enzymovou imunoanalyzou. Na Studium funkcie neuropeptidov a ich receptorov
pri zvliekani sme pouzili metédy molekularnej biologie, elektrofyziologické techniky a v priebehu poslednych
dvoch rokov aj bakulovirusovy expresny systém. Elektrofyziologickymi metédami sme zistili, Ze zmesi
viacerych neuropeptidov vylu€enych z réznych typov neurdnov reguluju jednotlivé €asti zvliekania.

Ako prvi sme imunohistochemickymi metédami opisali viaceré doteraz nezname centralne a periférne
neurény, neurosekreéné organy a endokrinné bunky kliestov. Jednym z najzaujimavejSich vysledkov je
velmi zlozita a Specificka inervacia slinnych Zliaz niekolkymi neurénmi zo synganglia (mozgu). Pomocou
hmotovej spektrometrie (MALDI-TOF) a molekularnych metéd sme identifikovali z tychto neurénov dva
neuropeptidy (myoinhibi¢ny peptid a SIFamid) a ich gény u klieSta Ixodes scapularis. Z uvedenych
vysledkov vyplyva, ze produkcia réznych aktivnych latok a prenos patogénov zo slinnych Zliaz poCas sania
klieStov na hostitelovi je regulovana Specifickymi neuropeptidmi z centralnych neurénov.

VytyCené ciele sme splnili a navySe sme dosiahli aj daldie zaujimave vysledky, ktoré sa priamo tykaju
tohto projektu a prispievaju k objasneniu novych funkcii bioaktivnych latok a ich receptorov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

We used molecular biology techniques to identify genes encoding all known neuropeptides and their
receptors from GPCR family in moth model species Bombyx mori and Manduca sexta. Immunohisto-
chemistry and in situ hybridizations were used for detailed description of neuropeptide expression in nervous
and endocrine organs of these species. In situ hybridization and RT-PCR were utilized to detect expression
of all known neuropeptide receptors in B. mori. Detailed analysis of receptor expression in various organs led
to novel and interesting findings regarding their function during development of B. mori, We used
immunohistochemistry and quantitative enzyme immunoassays to detect neuropeptide release from the CNS
and Inka cells of B. mori and M. sexta. To determine function of neuropeptides and their receptors in
ecdysis, we used molecular biology and electrophysiology techniques, and also the baculovirus expression
system during the last two years. Electrophysiology techniques revealed that a mixture of several
neuropeptides released from different types of neurons control each behavioral phase of ecdysis.

Using immunohistochemical techniques we discovered multiple central and peripheral neurons,
neurosecretory organs and endocrine cells of ticks. The most intriguing discovery is elaborate and specific
innervation of salivary glands by several neurons from the synganglion (brain). The mass spectrometry
(MALDI-TOF) and molecular methods were used to identify two neuropeptides (myoinhibitory peptide and
SIFamide) and their genes expressed in these neurons in the tick /xodes scapularis. Our results indicate that
production of various active compounds and transmission of pathogens from salivary glands during blood
feeding of ticks on the host is regulated by specific neuropeptides from central neurons.

We accomplished all specific aims and obtained additional interesting results complementing this project.
This project revealed important novel functions of bioactive molecules and their receptors.
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