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Moznosti vyuZitia lektinovych a glykanovych biosenzorov v glykomike a diagnostike
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CHARAKTERISTIKA VYSLEDKOV
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Boli sme schopni pripravit viaceré velmi citlivé lektinové biosenzory, pricom niektoré z nich
boli vyuZzité v analyze realnych vzoriek — vzoriek sér zdravych ludi, ako i ludi trpiacich
reumatoidnou artritidou a systémovou sklerézou. Okrem toho lektinovymi biosenzormi boli
analyzované aj intaktné bunky leukemickych mysich linii. Niektoré z tychto biosenzorov stale
patria k najcitlivejSim popisanym biosenzorom na analyzu glykoproteinov popisanych v
literature s detek&nymi limitmi v aM (10-18 M) koncentraénom rozsahu a biosenzory boli
porovnané s dalSimi bioanalytickymi technikami vyuzivanymi lektiny. Glykanovy biosenzor
skonstruovany s kontrolou imobilizacie v nanoSkale je zatial najcitlivejSim glykanovym
biosenzorom popisanym v literature s detekénym limitom v aM koncentratnom rozsahu s
moznostou vyuZitia pri detekcii rozli€nych typov chripkovych virusov ako H3N2, &i H7N7,
ktoré mbzu byt potencialne nebezpelné aj pre ¢loveka. V pripade biobatérii boli pripravené
r6zne nanokompozity, €i uz s pritomnostou spojiva ako polylaktid, €i chitozan (enzymové
biobatérie), alebo bez neho (mikrobialne bioanddy). Pri priprave mikrobialnych bioanéd bola
na ich konstrukciu vyuzita Siroka paleta uhlikatych nanoCastic, akymi boli jednostenné-,
viacstenné- uhlikové nanorurky, sférické uhlikaté nanocastice, ale i ploskostenné uhlikové
nanoCastice a grafén. Posledné vysledky s integraciou enzymu bilirubinoxidazy s oxidom
grafénu (GO) su velmi sfubné a kvéli cenovej nenaroCnosti GO takto pripravene biokatody
moéZzu sluzit na pripravu vysoko efektivnych, miniaturizovatefnych a lacnych biopalivovych
¢lankov. Tento vyskum sa stretol s vysoko pozitivnym ohlasom vedeckej komunity.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
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We were able to prepare several ultrasensitive lectin biosensors and some of them were
applied in analysis of real samples - samples from healthy individuals and patients suffering
from rheumatoid arthritis and systemic sclerosis. Besides, lectin biosensors were employed
for analysis of intact leukemic mice cell lines. Some of developed lectin biosensors are among
the most sensitive biosensors for analysis of glycoproteins described in the literature with
limit of detection down to aM concentration level (10-18 M) and biosensors were succesfully
validated by other bioanalytical methods based on lectins. The glycan biosensor constructed
with immobilisation process controlled at nanoscale is the most sensitive glycan biosensor
described so far with detection limit down to aM concentration level with possibility to apply it
for detection of various influenza viruses such as H3N2 and H7N7, which can be potentially
infectious for humans. In case of biobatteries, various nanocomposites with or without added
"glue" such as polylactide, chitosan (enzyme biobatteries) were constructed. Microbial
bioanodes were prepared without any glue, but a wide range of nanomaterials such as single-
, multi-walled carbon nanotubes, spherical carbon nanopatrticles, but planar carbon
nanoparticles and graphene were applied, as well. The latest results showing integration of
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the enzyme bilirubin oxidase and graphene oxide (GO) are very promising especially due to
cost-effective process of GO preparation and such biocathodes can be applied for preparation

of effective, miniaturisable and cheap biofuel cells. This research was widely acknowledged
by the scientific community.
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V Bratislave 25. 01. 2016 V Bratislave 25. 01. 2016
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