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Uplatnenie vysledkov projektu

Tento projekt pomohol objasnit doteraz nezname neuroendokrinné prepojenia nevyhnutné
pre regulaciu aktivity ¢reva, slinnych zliaz a vnutornych pohlavnych organov. Tieto organy
su velmi délezité rezervoare nebezpecnych patogénov (virus kliestovej encefalitidy,
spirochéty z rodu Borrelia a iné). Uvedené neuroendokrinné systémy neboli doteraz zname
a opisané u inych druhov Zivo&ichov a pravdepodobne predstavuju unikatnu adaptaciu na
ektoparaziticky sposob Zivota kliestov. Stadium reguldcie aktivity slinnych Zliaz a éreva je
nevyhnutné pre pochopenie zlozitych procesov pri cicani a traveni krvi, po¢as ktorych
prebieha aj prenos patogénov do hostitela. Objasnenie vyvinu a fyziolégie pohlavnych
organov klieStov prinesie zasadné a doteraz neobjasnené poznatky o regulacii oplodnenia a
dalSich procesov potrebnych pre uspesnu reprodukciu tychto ektoparazitov. Tieto vysledky
poskytuju moznosti na cielené zastavenie primu potravy a prenosu patogénov a tiez pre
zablokovanie reprodukcie kliestov. Vhodny vyber neuropeptidov a ich receptorov, ktoré
reguluju cicanie krvi, travenie alebo reprodukciu poskytuje moznosti pre produkciu ucinnej
vakciny, ktora mbze zastavit uvedené fyziologické pochody a prenos patogénov.

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

V tomto projekte sme sa zamerali na 5 skupin neuropeptidov, ktoré su pritomné v inervacii a
endokrinnych bunkach vnutornych organov klieStov. Pouzili sme imunohistochemické
farbenia a in situ hybridizacie (ISH) s DNA prébami na detekciu tychto neuropeptidov v
neuronoch inervujucich slinné zfazy, ¢revo a gonady. Tiez sme objavili nové endokrinné
bunky na povrchu Creva a oviduktov tychto ektoparazitov. Tieto organy su dolezZité pre
rozmnozenie a prenos patogénov. Pomocou uvedenych metdd a kvantitativnej real-time
PCR (gqRT-PCR) sme dokazali, Ze neuropeptidy sa produkuju a vyluéuju z nervovych
zakonCeni a endokrinnych buniek poc€as cicania alebo kratko po ukon&eni prijmu potravy
kliestov. V tomto Case sme zistili aj zvySenu expresiu receptorov pre neuropeptidy v
slinnych zZfazach a Creve kliestov, Co naznacuje, ze su dolezité pri regulacii ich aktivity.
Molukularne metddy sme pouZili na klonovanie vSetkych potencialnych receptorov pre tieto
neuropeptidy a v in vitro systéme s CHO bunkami sme charakterizovali a overili ich
funkénost. Na zaklade tychto vysledkov sme predpokladali, Ze neuroendokrinna signalizacia
Specifickych neuropeptidov a ich receptorov reguluje aktivitu slinnych Zliaz a &reva a
umozfiuje prenos patogénov do krvného obehu hostitela. Preto sme v dalSom kroku pouzili
RNA interferenciu (RNAI) na potlaCenie expresie neuropeptidov a ich receptorov. Nase
pokusy ukazali, ze potlaenie expresie neuropeptidov alebo ich receptorov pomocou RNAI
negativne ovplyviuje aktivitu slinnych Zliaz, ¢reva a gonad, ¢o sa prejavilo pomalSim
cicanim Krvi, nizSou hmotnostou, vySSou mortalitou a oomedzenym kladenim vajicok. Pri
niektorych pokusoch sme pozorovali aj obomedzeny prenos patogénov. Tieto vysledky
naznacuju, ze objasnenie signalnych drah neuropeptidov a ich receptorov by mohlo pomoct
pri vyvoji vakcin proti prenosu patogénov z kliedtov na hostitelov.

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

In this project we focused on 5 neuropeptide families which are produced in innervation and
endocrine cells of various internal organs of ticks. Initially we used immunohistochemical
staining and in situ hybridization (ISH) with DNA probes for detection of these neuropeptides
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in neurons innervating the salivary glands, gut and gonads. We also observed novel
endocrine cells on surfce of the gut and oviducts. These orgns are important for
multiplication and transmission of pathogens. Using these techniques and quantitative real-
time PCR (qRT-PCR) we showed that neuropeptides are produced and released from nerve
endings and endocrine cells during or shortly after tick blood feeding. This time period is
associated with increased expression of neuropeptide receptors in the salivary glands and
gut of ticks. These results indicate that neuropeptide-receptor signalling is important for
regulation of the salivary gland a gut activity. We used molecular cloning for identification of
all potential receptors and in vitro system with CHO cells for their functional characterization.
Based on these resutls we hypothesised that neuroendocrine signalling of specific
neuropeptides and their receptors controls activity of the salivary glands and gut, and
mediates pathogen transmission to the bloodstream of the host. The following step was
utilization of RNA interference (RNAI) for supression neuropeptide/receptor expression.
These expriments showed that RNAi-induced supression of neuropeptides and their
receptors had adverse effects on activity of the salivary glands, gut and gonads. We
observed the following phenotypes in RNAI ticks: delayed blood-feeding, lower weight,
higher mortality and limited oviposition. In some cases we also observed supressed
pathogen transmission. These results indicate that functional analysis of neuropeptide-
receptor signalling may lead to successful development of vaccines that supress pathogen
transmission from ticks to their hosts.
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