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Uplatnenie vysledkov projektu

Zistili sme, Ze adhézia borélie na endotelové bunky hematoencefalickej bariéry je
sprostredkovana proteinom OspA u neuroinvazivneho kmena Borrelia garinii SKT-7.1. Urcili
sme presnu doménovu sekvenciu a zodpovedné aminokyseliny, ktoré tuto interakciu
spbsobuju. Blokovanim tejto sekvencie sa zabezpedi strata schopnosti adhézie borélie na
endotelové bunky hematoencefalickej bariéry, ktora je sprostredkovana receptorom CD40.
Borélia by teda neprechadzala do mozgu, ale ostavala v krvi, kde je vysoka koncentracia
komplementovych proteinov. Neuroboreliéza je tazko lie€itelnym ochorenim najma z doévodu,
Ze antibiotika nie su ucinné proti boréliam ukryvajucim sa centralnom nervovom systéme.
Preto je funkéna doména OspA, ktora je zodpovedna za interkciu s CD40, podla nasich
vysledkov vhodnym kandidatom pre vyvoj vakciny proti neuroboreliéze. Okrem toho sme
zistili, Ze francisela sa translokuje cez hematoencefalicku bariéru pomocou adhézie proteinov
PilE4 na receptor ICAM-1, pricom variacia len dvoch aminokyselin spésobuje stratu afinity
PilE4 na ICAM-1. Rovnako ako v pripade OspA, aj PilE4 sa teda javi ako potencialne vhodny
kandidat pre dalsi vyskum, najma ako kandidat pre vakcinu proti neuroinvazivnej forme
tularémie. Okrem toho sme prispeli k poznaniu patogenézy borélie a francisely v krvnom
rieCisti a objasnili sme mechanizmus komplementovej rezistencie tychto patogénov na
zaklade komplement-viazucich a mimikujucich proteinov. Identifikované proteiny mézu byt
pouzité v prospech pripravy vakcin vo&i neuro- a neneuroinvazivnych kmerov borélii

a francisel.

CHARAKTERISTIKA VYSLEDKOV

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

Viacero patogénov vyuziva komplement regula¢né proteiny (KRP) na preZitie v krvi. Prvym
cielom projektu bola detekcia proteinov Borrelia a Francisella viazucich sa na KRP. Bolo
testovanych 17 kmenov borélii a 6 kmerov francisely a ich schopnost interagovat s KRP: C1
inhibitor, C4Bp, vitronektin (VTN), faktor H a faktor I, a mimikovat KRP: CD35, CD46 a CD59.
Zistili sme, Ze 4 kmene francisely su schopné viazat C1inh, dva kmene maju afinitu k VTN

a dva zdielaju homologny motiv k CD59. 11 kmenov borélii viazalo Clinh, 13 kmenov bolo
schopnych viazat C4Bp, 9 kmenhov preukazalo afinitu k VTN a 11 kmenov na svoj povrch
viaze faktor H. Homolégne motivy boli najdené u 3 kmenov pre CD46 a Siestich kmenov pre
CD59. Nasledne bola ¢ast tychto bakterialnych proteinov identifikovana, konkrétne 6
proteinov s afinitou k C4Bp, 5 proteinov s afinitou k faktoru H a jeden protein s afinitou k VTN,
ako aj 2 proteiny francisely interagujuce s VTN. V tretej €asti sme analyzovali bakterialne

a hostitel'ské ligandy, ktoré sprostredkuju adhéziu Borrelia a Francisella na mozgové
mikrovaskularne endotelové bunky (MMEB). Zistili sme, Ze za tuto adhéziu je zodpovedna
druha doména CD40 a OspA protein u borélie, pri€om aminokyseliny liganda 149, 165,172,
187 a 192 su pre tato vazbu klucové. U francisely su PilE4 a OmpA adhezinmi pre receptor
ICAM-1 na povrchu MMEB a len doména Ig-like C2-type 1 sprostredkuje tuto adhéziu.

V poslednej Easti projektu sme zistili, Ze OspA, PilE4 a OmpA ovplyviuju signalne drahy
bunky a spdsobuju remodelaciu cytoskeletdnu potrebnu na translokaciu patogéna cez
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hematoencefalicku bariéru (HEB). Taktiez sme experimentalne potvrdili, Ze blokovanim CD40
a ICAM-1 sme schopny zabranit’ translokacii borélie a francisely cez HEB.

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

Numerous pathogens exploit complement regulatory proteins (CRP) to block complement
attack and survive in the blood. The first aim of the study was to detect proteins of Borrelia
and Francisella, which bind or mimic CRPs like C1 inhibitor, C4BP, Vitronectin (VTN), factor
H, factor I, CD35, CD46 and CD59. Among 17 Borrelia and 6 Francisella strains, we found
that 4 strains of Francisella bound C1inh on their surface, two strains bound VTN and two
shares homologous motif of CD59. 11 strains of Borrelia bound C1linh, while 13 strains bound
to C4Bp, nine strains have affinity to VTN and 11 strains bound factor H on their surface.
CD46 homologous motif was found in three borrelial strains and CD59 homologous motif in
six strains. We were able to identify some of CRP binding or mimicking proteins. 6 C4BP
binding proteins, five factor H binding proteins and three VTN binding proteins were identified
and deeply characterized. In the third part, we analyzed bacterial and host proteins
responsible for the adhesion of Borrelia and Francisella to brain microvascular endothelial
cells (BMEC). We found that the second domain of CD40 and five amino acids OspA
(149,165,172,187 and 192) are crucial for this adhesion. In case of Francisella, PilE4 and
OmpA are adhesins that interact with ICAM-1 of BMEC, and Ig-like C2-type 1 domain of
ICAM-1 is important in the ligand-receptor interaction. In the last part of the project, we found
that OspA, PilE4 and OmpA modulate the signalling pathways in BMEC, which cause
remodulation of the cytoskeleton necessary for the translocation of pathogen across the blood
brain barrier (BBB). We also showed experimentally that by blocking CD40 and ICAM-1
translocation of the Borrelia and Francisella across BBB can be hindered.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
doc. MVDr. Mangesh Bhide, PhD. prof. MVDr. Emil Pilip€iniec, PhD.
V Ko&ciach 15.10. 2014 V Kosiciach 15. 10. 2014

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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