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affinities of prostate-specific antigen to lectins: SPR and microarray approaches.
Proteomics, 16 (24), 3096-3104.

Uplatnenie vysledkov projektu

Vyuzitie vysokovykonnej analytickej platformy zalozenej na lektiny vyuzivajucich microarray
bio€ipov v diagnostike biomarkerov, biomedicinskom vyskume, v biolégii, glykomike a
biotechnoldgii, ako aj vyuZitie dalSich na lektinoch zaloZenych analytickych platform
vyvinutych v ramci projektu (bunkové microarray bio€ipy, LFA biosenzory) na tieto ucely.

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

Hlavna pozornost bola sustredena na vyvoj, konstrukciu a pouzitie biocipov a biosenzorov
na afinithom principe, pri¢om ako biorozpoznavajuci element pre glykoprofilovanie
biomarkerov boli pouZzité lektiny. Vyvijané bio€ipy a biosenzory vyuZivali najma optické
platformy, a taktiez elektrochemické. V prvom rade to bola vysokovykonna technika
proteinovych microarray bioCipov a povrchova plazménova rezonancia (SPR), ako aj
ultracitlivé elektrochemické biosenzory na baze elektrochemickej impedancnej
spektrometrie (EIS). Pozornost bola venovana aj hodnoteniu pouzitefnosti technik pre
Studium a charakterizaciu interakcii glykoproteinovych biomarkerov s lektinmi. Sledovanie
aberantnej glykozylacie sluzi ako efektivny nastroj pre zlepSenie diagnostiky mnohych
ochoreni a informacie o charaktere tychto interakcii su dolezité pre selekciu lektinov ako
perspektivnych bioreceptorov pre glykoprofilovanie biomarkerov pomocou bioCipov a
biosenzorov. Vlastnosti vyvinutych systémov sa sledovali na modelovych a realnych
biologickych vzorkach a vyvinuté biolipy a biosenzory sa aplikovali pri merani
glykozylaénych zmien réznych typov biologickych a klinickych vzoriek. V pripade
pacientskych vzoriek to boli séra, tkaniva a izolované glykoproteiny ziskané od pacientov s
prevazne onkologickymi ochoreniami (rakovina hrubého &reva, rakovina prostaty a dalSie).
Overila sa vyhodnost koncepcie lektinovych microarray bio€ipov umozfujucich simultanne
meranie velkého mnozstva vzoriek a analyzu glykanovych biomarkerov. V ramci projektu
bola taktiez vébec prvykrat navrhnuta koncepcia LFA (lateral flow assay) lektinového
biosenzora na sledovanie zmien glykozylacie biomarkerov a tato bola overena pre
glykoprofilaciu biomarkera rakoviny prostaty, PSA. Vyvinuty biosenzor moze sluzit ako PoC
(point-of-care) zariadenie. Dal$ou oblastou bolo sledovanie glykanovych biomarkerov
ochoreni suvisiacich s vrodenymi chybami glykozylacie nazyvanymi Congenital Disorders of
Glycosylation (CDG), ktoré zahffiaju Siroké spektrum zdedenych ochoreni a patria k
zriedkavym chorobam. Tu sme pouzili lektiny vyuZivajuce proteinové microarray bio€ipy a
vysledky sme korelovali s meranim hmotnostnou spektrometriou. Zistili sme, Ze microarray
bioCipy by mohli byt velmi efektivnymi aj pri skriningu CDG ochoreni. Pripravené bolo
taktiez vdbec prvé bunkové microarray vyuzivajuce lektiny, ktoré bolo pouzité na
glykoprofilovanie cicav¢ich folikularnych buniek a ma potencial pre dalSie pouzitie v
biologickom &i medicinskom vyskume. Publikované vysledky, ktoré boli aj prezentované na
mnozstve medzinarodnych vedeckych podujati, maju vefmi dobry citacny ohlas a otvaraju
moznosti Sirokého vyuzitia lektinovych a glykanovych bioCipov a biosenzorov v diagnostike
biomarkerov, biomedicinskom vyskume, v biolégii, glykomike a biotechnolégii. RieSenia
projektu sa zuc€astnilo mnozstvo PhD Studentov ako aj diplomantov. Poc¢as rieSenia projektu
bola venovana adekvatna pozornost popularizatnym aktivitam a rieSenie projektu
napomohlo k predlozeniu novych tématicky suvisiacich projektov v ramci narodnych aj
eurdpskych (H2020) vyskumnych programov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
The main focus was on the development, construction and application of biochips and
biosensors on an affinity principle, with lectins being used as the bio-recognizing element for
biomarkers glycoprofiling. The developed biochips and biosensors used mainly optical
platforms, and also electrochemical. First, it was a high-throughput technique of protein
microarray biochips and surface plasmon resonance (SPR), as well as ultra-sensitive
electrochemical impedance spectrometry (EIS) biosensors. Attention was also paid to
assessing the applicability of the studied techniques and characterization of interactions of
glycoprotein biomarkers with lectins. Monitoring aberrant glycosylation serves as an
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effective tool for improving the diagnosis of many diseases and information on the nature of
these interactions is important for the selection of lectins as prospective bioreceptors for
glycoprofiling of biomarkers using biochips and biosensors. The properties of the developed
systems were studied on model and real biological samples, and the developed biochips
and biosensors were applied to measure glycosylation changes of various types of
biological and clinical samples. For patient samples, these were sera, tissues, and isolated
glycoproteins derived from patients with predominantly oncological diseases (colon cancer,
prostate cancer, and others). The advantage of the concept of lectin microarray biochips has
been verified, allowing simultaneous measurement of large numbers of samples and
analysis of glycan biomarkers. The project also proposed for the first time the LFA (Lateral
Flow Assay) concept of a lectin biosensor to monitor biomarker glycosylation changes, and
this was verified for the prostate cancer biomarker, PSA. The developed biosensor can
serve as a PoC (point-of-care) device. Another area was the monitoring of glycan
biomarkers of diseases called Congenital Disorders of Glycosylation (CDG), which include a
wide range of inherited diseases and are rare diseases. Here we used lectin-based protein
microarray biochips and the results were correlated with mass spectrometry. We have found
that microarray biochips could also be very effective in screening CDG diseases. Also the
first ever lectin-based cell microarray was used to glycoprofile mammalian follicular cells and
has the potential for further use in biological and medical research. The published results,
which were also presented in a number of international scientific events, have a very good
citation response and open up the possibilities of wide use of lectin and glycan biochips and
biosensors in biomarker diagnostics, biomedical research, biology, glycomics and
biotechnology. A number of PhD students as well as graduate students participated in the
project. The significant attention was paid to the dissemination and communication activities
and the project implementation helped to the submission of new thematically related
projects within the national and European (H2020) research programs.
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