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Vytvorenie funkéného modelu prietokovej meracej cely pre biosenzorické aplikacie
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Charakteristika vysledkov

| Evidencné ¢islo: APVT-20-P01705 |

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

Hlavnym cielom projektu bol vyvoj biosenzorov na baze DNA aptamérov a Specifickych protilatok na rychlu detekciu
bunkovych prionov. Vyvinuli sme niekolko typov biosenzorov na baze DNA aptamérov a monoklonalnych protilatok
umoziujucich detekovat priény s vysokou citlivostou. Na konstrukciu biosenzorov sme pouzili jeden druh aptaméra a
Styri druhy protilatok. Porovnali sme citlivost detekcie priénov pomocou DNA aptamérov a monoklonalnych protilatok a
ukazali sme, Ze bola porovnatelna pre obidva typy senzorov. AvSak v pripade DNA aptamérov sa nam podarilo najst
podmienky na regeneraciu senzora, kym pre protilatky to bolo problematické. Biosenzory na baze DNA aptamérov su
vdaka svojej stabilite a nizkej cene podstatne vyhodnejSie ako protilatky. Okrem p6vodne planovaného ciela vyuZit na
kontrukciu biosenzorov dendriméry, sme vyuzili aj uhlikové nanotrubky. Optimalizovali sme podmienky pripravy vrstiev z
uhlikovych nanotrubiek v zmesi s elektrochemickymi indikatormi a avidinom pomocou elektropolymerizacie. Nasli sme
optimélne podmienky zloZenia pufru pre detekciu prionov a ukazali sme, ze na takito detekciu je nevyhnutna vyssia
ionova sila (137 mM NaCl). Citlivost detekcie bola lepsia pri pouziti pufra obsahujiceho detergent Tween 20. Uspesne
sme aplikovali nanoCastice na zlepSenie citlivosti biosenzora. Pomocou zlatych nanocastic konjugovanych s protilatkou
voCi pribnom sme dosiahli citlivost urenia bunkovych pridénov s detekénym limitom 0.1 nM. Vyvinuté biosenzory sme
otestovali vrealnej vzorke - krvnom sére. Vyvinuli sme Specidlny softvér, umoznujici ucinné vyuZitie vektorového
analyzatora na podrobné Studium povrchovych vlastnosti biovrstiev. Vykonané Studie umoznili zhodnotit prispevok
povrchovej viskozity na zmeny frekvencie oscilacii piezokrystalu. Vyznamnou bola spolupraca s firmou MYLAB, s.r.o.
Vdaka tejto spolupraci sme vyvinuli prototyp meracej prietokovej cely a skon$truovali aparatiru na meranie amplitudovo-
frekvenCnych charakteristik kremenného krystalu. Vyvinuli sme softvér na komunikaciu PC s aparatirou, umoziujuci zber
a analyzu dat. Ziskané vysleky mézu byt vyuZité pre konstrukciu biosenzorov pre diagnostické Ucely v medicine. Ciele
projektu sme splinili.

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

The main project objective consisted in development of biosensors based on DNA aptamers and antibodies for fast
detection of prions. We developed several types of biosensors based on DNA aptamers and monoclonal antibodies, that
allowed to detect cellular prions with high sensitivity and selectivity. For construction of biosensors we used one DNA
aptamer and four types of monoclonal antibodies. We compared the sensitivity of detection of prions by DNA aptamers
and antibodies and showed that it was comparable for both systems. However, in the case of DNA aptamers it was
possible to regenerate the senzor, while for biosensors based on antibodies the regeneration was difficult. Thus, the
biosensors based on DNA aptamers, thanks to their stability and low cost are more preferable in comparison with
antibodies. In addition to original proposal according to which we planned to use dendrimers for construction biosensors,
we used also carbon nanotubes for this purpose. We have optimized the conditions for preparation of carbon nanotube
layers in a mixture with electrochemical indicators and avidin by means of electropolymerisation. We have found optimal
composition of buffer for detection prions and showed that a higher ionic strength (137 mM NaCl) is required. The
sensitivity of detection was improved when detergent Tween 20 was present in a buffer. By means of gold nanoparticles
conjugated with antibodies we achieved increased sensitivity of detection prions with detection limit of 0.1 nM. The
developed biosensors were tested in real samples — in a blood serum. We have developed special software, that allowed
us to use vector analyser for detailed study of surface properties of biolayers. The studies performed allowed us to
estimate the contribution of surface viscosity into the changes of oscillation frequency of piezocrystal. The collaboration
with MYLAB, Ltd - the project participant, was significant. Thanks to this collaboration we developed prototype of flow cell
and electronic apparatus for measuring amplitude-frequency characteristics of the quartz crystal. We developed software
that allowed to collect and analysed the data. The obtained results can be used for development biosensors for
diagnostic purposes in medicine. The project objectives has been fulfiled.
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