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Annotation:

Ticks differ from other hemaptophagous parasites in that blood digestion occurs
intracellularly. The tick gut serves mainly as a storage organ for the blood, since its contents
lack extracellular peptidases. Hemoglobin digestion in ticks is a critical process for two main
reasons: (1) Blood-meal digestion provides primary energy resources for tick development
and egg production; (2) Hemoglobin fragmentation results in formation of peptides with
potent antimicrobial activity. The hemoglobin digestion in ticks is still poorly understood at
molecular level, although the main role in this process has been attributed to the cysteine and
aspartic peptidases.

Prohladuji, Ze svoji doktorskou rigor6zni praci jsem vypracoval samostatné pouze s pouZitim
prament a literatury uvedenych v seznamu citované literatury.

Prohlasuji, Ze v souladu s § 47b zdkona ¢. 111/1998 Sb. V platném znéni souhlasim se
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databaze STAG provozované JihoCeskou univerzitou v Ceskych Budgjovicich na jejich

internetovych strankach.
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Abstract

Background: Ticks are vectors for a variety of viral, bacterial and parasitic diseases in human and
domestic animals. To survive and reproduce ticks feed on host blood, yet our understanding of the
intestinal proteolytic machinery used to derive absorbable nutrients from the blood meal is poor.
Intestinal digestive processes are limiting factors for pathogen transmission since the tick gut
presents the primary site of infection. Moreover, digestive enzymes may find practical application
as anti-tick vaccine targets.

Results: Using the hard tick, Ixodes ricinus, we performed a functional activity scan of the peptidase
complement in gut tissue extracts that demonstrated the presence of five types of peptidases of
the cysteine and aspartic classes. We followed up with genetic screens of gut-derived cDNA to
identify and clone genes encoding the cysteine peptidases cathepsins B, L and C, an asparaginyl
endopeptidase (legumain), and the aspartic peptidase, cathepsin D. By RT-PCR, expression of
asparaginyl endopeptidase and cathepsins B and D was restricted to gut tissue and to those
developmental stages feeding on blood.

Conclusion: Overall, our results demonstrate the presence of a network of cysteine and aspartic
peptidases that conceivably operates to digest host blood proteins in a concerted manner.
Significantly, the peptidase components of this digestive network are orthologous to those
described in other parasites, including nematodes and flatworms. Accordingly, the present data and
those available for other tick species support the notion of an evolutionary conservation of a
cysteine/aspartic peptidase system for digestion that includes ticks, but differs from that of insects
relying on serine peptidases.
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Abstrakt:

Pozadi: Klistata jsou vyznamnymi pienaSeCi plvodcl fady virdlnich, bakteridlnich i
parazitarnich onemocnéni u lidi a domécich zvifat. Jelikoz stfevo ptredstavuje primarni misto
infekce, stfevni proteolytické procesy jsou limitujicim faktorem pro pfenos patogeni. Traveni
fyziologickych procesti u klistat, naSe soucasné védomosti o stfevnich proteolytickych
pochodech a ziskavani energie z krevnich bilkovin jsou pomérné malé.

Tréavici enzymy predstavuji potencionalni kandidaty pro vyvoj anti-klistécich vakcin.

Vysledky: Funkéné-aktivitnim skenem stfevni tkané klistéte Ixodes ricinus se ndm podatilo
identifikovat pfitomnost 5-ti typl protedz, patiicich do cysteinovych a aspartatovych tiid.
Néaslednym genetickym skrininkem stfevni ¢cDNA jsme identifikovali geny kodujici
cysteinové protedzy katepsin B, L a C, asparaginylovou endopeptidazu (legumain) a
aspartatovou peptiddzu katepsin D. Pomoci RT-PCR jsme zjistili, Ze exprese asparaginylové
endopeptidazy, katepsinu B a katepsinu L je omezena pouze na stfevo a krevsajici vyvojova
stadia.

Zavér: NaSe vysledky demonstruji ptitomnost komplexu cysteinovych a aspartatovych
proteaz, které se podili na trdveni proteinl z hostitelské krve. Peptiddzy, podilejici se na
travicim procesu u klist’at, jsou ortology enzymut znamych u krevsajicich nematod a motolic.
Srovnanim ndmi ziskanych dat a dat dostupnych z jinych klistécich druht je podporovana
myslenka evoluéné konzervovaného travictho systému kliStat. Tento se znacné lisi od
travicich procesti hmyzu zéavislych predevsim na serinovych proteazach.



