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Anotation:

The main aim of this study is the biochemical characterization of a carrier protein from the
ornate sheep tick Dermacentor marginatus, hemelipoglycoprotein, with emphasis on its size in
native conditions, its glycosylation and identification of its modifying glycans, and examining its
carbohydrate-binding specificity.
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Abstract

Background

Tick carrier proteins are able to bind, transport, and store host-blood heme, and thus they
function also as antioxidants. Nevertheless, the role of carrier proteins in ticks is not fully
understood. Some of them are found also in tick males which do not feed on hosts to such an extent
such as females (there are differences in male feeding in different tick species) and thus they are not
dealing with such an excess of heme; some of the carrier proteins were found in salivary glands
where the processing of blood and thus release of heme does not occur. Besides, the carrier proteins
bind relatively low amounts of heme (in one case only two molecules of heme per protein)
compared to their sizes (above 200 kDa).

The main aim of this study is the biochemical characterization of a carrier protein from the
ornate sheep tick Dermacentor marginatus, hemelipoglycoprotein, with emphasis on its size in
native conditions, its glycosylation and identification of its modifying glycans, and examining its

carbohydrate-binding specificity.

Results

Hemelipoglycoprotein from D. marginatus plasma was purified in native state by
immunoprecipitation and denatured using electroelution from SDS-PAGE separated plasma. The
protein (290 kDa) contains two subunits with molecular weights 100 and 95 kDa. It is glycosylated
by high-mannose and complex N-glycans HexNAc,Hex,, HexNAc,Hex;,, HexNAc,Hex;, and
HexNAcsHexs. The purified protein is able to agglutinate red blood cells and has galactose- and
mannose-binding specificity. The protein is recognized by antibodies directed against plasma
proteins with hemagglutination activity and against fibrinogen-related lectin Dorin M from the tick
Ornithodoros moubata.

It forms high-molecular weight complexes with putative fibrinogen-related proteins and other
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unknown proteins under native conditions in tick plasma. Feeding does not increase its amounts in
male plasma. The hemelipoglycoprotein was detected also in hemocytes, salivary glands, and gut.

In salivary glands, the protein was present in both glycosylated and nonglycosylated forms.

Conclusion

A 290 kDa hemelipoglycoprotein from the tick Dermacentor marginatus, was characterized.
The protein has two subunits with 95 and 100 kDa, and bears high-mannose and complex N-linked
glycans. In hemolymph, it is present in complexes with putative fibrinogen-related proteins. This,
together with its carbohydrate-binding activity, suggests its possible involvement in tick innate
immunity. In fed female salivary glands, it was found also in a form corresponding to the

deglycosylated protein.



Abstrakt

Uvod

Klistéci transportni proteiny jsou schopny vazat, prenasSet a skladovat hem pochazejici z krve
hostitele a mohou také fungovat jako antioxidanty. Pfesto ale neni jejich funkce pfesné znama.

Neékteré z transportnich proteinii klistat byly nalezeny také u samcti, ktefi saji mensi objem a
nemusi tedy zpracovavat tak velké mnozstvi hostitelské krve jako samice; nckteré z nich byly
nalezeny ve slinnych zldzach, kde se krev ani uvolnény hem nezpracovavd. Mimo to, tyto
transportni proteiny i ptes svou velikost (vice nez 200 kDa) vazi relativné malé mnozstvi hemu.

Hlavnim cilem této prace je biochemickd charakterizace transportniho proteinu,
hemlipoglykoproteinu, z klistéte Dermacentor marginatus s dirazem na jeho nativni velikost,

glykosylaci, identifikaci modifikujicich glykani a vazebnou specifitu pro sacharidy.

Vysledky

Hemlipoglykoprotein z plasmy D. marginatus byl purifikovan v nativnim stavu
imunoprecipitaci a v denaturovaném stavu elektroeluci z proteinii plasmy rozdélenych na SDS-
PAGE. Protein (290 kDa) obsahuje dvé podjednotky s molekulovou velikosti 100 a 95 kDa a je
glykosylovan vysoce manosylovanymi a komplexnimi N-glykany HexNAc,Hexo, HexXNAc,Hexio,
HexNAc;Hex;, a HexNAcsHexs.

Purifikovany protein je schopen aglutinovat cervené krvinky a spcificky vaze galaktéozu a
mandzu. Protein je rozpozndvan protiladtkami proti plasmovym proteinim s hemaglutinaéni
aktivitou a proti lektinu Dorinu M z klistdka Ornithodoros moubata s doménou podobnou
fibrinogenu.

Tento protein tvoii v nativnich podminkach vysokomolekuldrni komplexy s pravdépodobnymi
proteiny FREP a dal§imi nezndmymi proteiny.

Sani nezvysuje mnozstvi HLGP v plasmé samci. Hemlipoglykoprotein byl detekovan také v
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hemocytech, slinnych zlazach a ve stfevé. Ve slinnych zlazach byl protein pfitomen v
guykosylované a neglykosylované formé.

Zavér

290 kDa velky hemlipoglykoprotein z klistéte Dermacentor marginatus byl charakterizovan.
Protein ma dvé€ podjednotky velké 95 a 100 kDa a nese vysoce manosylované a komplexni N-
glykany. V hemolymf€ je pfitomen v komplexech s proteiny rozpoznavanymi anti-FREP
protilatkami. Tato skutec¢nost spolu se schopnosti hemlipoglykoproteinu véazat sacharidy naznacuje
zapojeni tohoto proteinu v procesech pfirozené imunity. Ve slinnych zlazach nasatych samic byl

hemlipoglykoprotein nalezen také ve formé odpovidajici deglykosylovanému proteinu
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