S PD[;PORLI

VYSKUMU AVYVOIA

Formular ZK - Zaverecna karta projektu

Riesitel’: Ing. Rudolf Toman, DrSc.

Eviden¢né Cislo projektu: APVT-51-032804

Nazov projektu: Mapovanie proteinov Coxiella burnetii proteomickymi technikami. Vyvoj proteinovych mikro¢ipov pre rychlu

a citliva diagnostiku Q horucky.

Na ktorych pracoviskach bol
projekt rieSeny:

Laboratorium diagnostiky a prevencie rickettsiovych a chlamydiovych nakaz, Virologicky tustav,
SAV, Bratislava

Trencianska Univerzita Alexandra Dubéeka, Fakulta priemyselnych technoldgii, Piichov

Ktoré zahrani¢né pracoviska
spolupracovali pri rieSeni
(nazov, $tat):

Bundeswehr Institute of Microbiology, Munich, Germany

Ustav molekularni patologie, Fakulta vojenskych zdravotnickych vied, Univerzita obrany, Hradec
Kralové, Ceska republika

Udelené patenty alebo podané
patentové prihlasky, vynalezy
alebo uzitkové vzory
vychadzajice z vysledkov
projektu:

Publikacie (knihy, ¢lanky,
prednasky, spravy a pod.)
zhriiujuce vysledky projektu
(uved’te i publikacie prijaté
do tlace alebo pripravované):

Uvddzajte maximdlne pit’
najvyznamnejSich publikdcii.

R. Toman, L. Skultety, R. Thnatko: Glycomics and proteomics in detection and functional
analysis of Coxiella burnetii, Ann. NY Acad. Sci., podané.

K. Palkovicova, R. Thnatko, P. Vadovic, E. Betinova, L. Skultety, D. Frangoulidis, R. Toman:
A monoclonal antibody specific for virenose in a lipopolysaccharide of Coxiella burnetii, Clin.
Microbiol. Infect., podané.

L. Hernychova, R. Toman, F. Ciampor, M. Hubalek, J. Vackova, A. Macela, L. Skultety:
Detection and identification of Coxiella burnetii biomarkers by MALDI-TOF MS and LC-MS/MS
analyses, Anal. Chem., podané.

U. Yildiz, I. Capek, D. Berek, Y. Sarov, LW. Rangelow: Inverse microemulsion
copolymerization of butyl acrylate and acrylamide: kinetics, colloidal parameters and some
model applications. Polym. Int. 56, 364-370 (2007).

M. Weis, K. Gmucova, V. Nadazdy, I. Capek, A. Satka, M. Kopanii, E. Majkova: Quantized
double- layer charging of iron oxide nanoparticles on a-Si:H controlled by charged defects in a-
Si:H, Electroanalysis 19, 1323-1326 (2007).

V ¢om vidite uplatnenie
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Vyvinul sa novy, vel'mi citlivy a $pecificky detekény systém, ktory umozni rychlu, citlivil a presna
detekciu virulentnej formy C. burnetii a je v su¢asnosti unikatny v celosvetovom meritku.
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Charakteristika vysledkov
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Rychla a spolahliva detekcia a identifikacia vysoko infek¢nej baktérie Coxiella burnetii, ktora je etiologickym agensom
Q horucky, je prioritnym vyskumnym problémom globalneho charakteru. Vyvinuli sme a Standardizovali nova metodu
jednoduchej arychlej detekcie infekéného agensu technikami hmotnostnej spektrometrie. Ukazali sme, Ze nami
vyvinuta metodologia predstavuje ucinny nastroj pre rychlu a presnu diferencialnu detekciu C. burnetii izolatov a je
predpoklad, ze sa vyuzije aj vo fyloproteomickych aplikaciach. St¢asne je dolezitym prvkom pri budovani narodného
zdravotnickeho a bezpe¢nostného systému v oblasti infekénych nakaz.

Pripravila sa Specificka monoklonova protilatka (mAb) voci unikatnemu biomarkeru C. burnetii, ktorym je sacharid
viren6za. MAb umoziuje rychlu, citlivii a presnt detekciu virulentnej formy baktérie. Vysledky v imunoblote ukézali,
ze s mAb mozno uskutoCnit aj diferencidciu individualnych izolatov/variantov C. burnetii. Vyvinuli sme
a Standardizovali metodu ELISA s mAb pre detekciu viruletnych C. burnetii izolatov a jej vysoka citlivost’ a Specificita
davaju vel'ké predpoklady pre jej Sirokt aplikaciu v praxi v celosvetovom meritku.

Pripravili sa a charakterizovali vodorozpustné magnetické kvapaliny oxidu Zeleza vo vodnych a nevodnych reakénych
prostrediach. Dalej sa optimalizovali reakéné podmienky pripravy koloidne vo vode rozpustnych nanocastic Fe, Co, Ag
vyberom reakénej teploty, typu stabilizatora, redu¢ného CcCinidla a ostatnych reakénych podmienok. Priprava
experimentalnych nanosenzorov (nanocipov) modifikaciou koloidne stabilnych nanocastic Fe imuoreaktivnymi
proteinmi z C. burnetii je v poCiato¢nych §tadiach rieSenia.

Ukézalo sa, ze niektoré stanovené ciele projektu presahuju ramec trojrocnej doby rieSenia projektu. Tyka sa to hlavne
vyvoja proteinovych mikro-, pripadne nanoCipov pre diagnostiku Q horucky (C. burnetii). Tuto problematiku bude
potrebné riesit’ v novom, prednostne na tieto ciele zameranom projekte. Na druhej strane riesitelia vyvinuli dve nové,
originalne metddy vysoko Specifickej, rychlej a citlivej detekcie infekéného agensu C. burnetii, ktoré predstavuju
rieSenie celosvetového vyznamu. Predpoklada sa, Ze v blizkej buducnosti pride k realizacii vysledkov rieSenia v praxi v
podobe marketingovych a komercnych vystupov.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

Rapid and reliable detection and identification of the highly infectious bacterium Coxiella burnetii, the etiological
agent of Q fever, is of utmost importance at the global level. We have developed and standardized a new method of
simple and rapid detection of the infectious agent using the mass spectrometry techniques. It has been shown that the
methodology we have developed is a powerful tool for the rapid and precise differential detection of the C. burnetii
isolates and there are strong indications that the methodology will be also applied in phyloproteomic applications.
Moreover, it constitutes an important resource for building up homeland security with prospects of improving the
public health system in the way to deal better with the infectious disease.

A monoclonal antibody (mAb) has been generated against a unique biomarker of C. burnetii that is a saccharide
virenose. MAb enables rapid, sensitive and precise detection of virulent form of the bacterium. The results in
immunoblot have shown that the mAb is also suitable for differentiation of the individual isolates/variants of C.
burnetii. We have developed and standardized the ELISA method with the mAb for detection of the virulent C. burnetii
isolates. Its high sensitivity and specificity give very good prospects for its wide application at the international level.
We have prepared and characterized water-soluble iron oxide magnetic liquids in aqueous and nonaqueous reaction
environments. Further, we have optimized the reaction conditions for the preparation of collodially water-soluble Fe,
Co and Ag nanoparticles by the selection of reaction temperature, stabilisator type, reduction agent, and other reaction
conditions. The preparation of experimental nanosensors (nanochips) by the modification of collodially stable Fe
nanoparticles with the immunoreactive proteins of C. burnetii is in the initial stages of development.

It has become evident that some of the tasks given in the project exceed the time frame of three-year duration of the
project. This concerns mainly the development of protein micro- and nano-chips for diagnosing Q fever (C. burnetii).
This topic will have to be investigated in a new specifically targeted research project. On the other hand, the project
participants have developed two new and original methods of highly specific, rapid and sensitive detection of the
infectious agent C. burnetii that represent a solution of international importance. It is assumed that the results obtained
in this project will find practical applications in both marketing and commercial spheres.
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