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Konstrukce biosenzorii pro diagnostiku galektin-dependent-
nich nadoru
Construction of biosensors for diagnostics of
galectin-dependent cancers

V ramci prace budou vyvinuty prototypy glyko-
biosenzorti na bazi grafenu kovalentné funkcio-
nalizované selektivnimi sacharidovymi ligandy.
Galektiny-1 a -3 jsou zastupci rodiny lektind,
které hraji vyznamnou roli v kancerogenezi, ristu
a proliferaci nadord, angiogenezi nadorové tkané
a tvorbé metastaz. Pfi mnoha typech rakoviny
jsou hladiny galektinti v krevnim séru znacné
zvySené, a proto jsou v téchto pfipadech galek-
tiny perspektivnim cilem pro diagnostiku one-
mocnéni. Pro strukturni charakterizaci ptiprave-
nych biosenzorovych prototypt budou vyhodno-
covany vysledky a vypovidaci hodnota nékolika
pokrocilych metod, zvlasté Ramanovy spektros-
kopie, hmotové spektrometrie, rentgenové foto-
elektronové spektroskopie a chemoselektivniho
znaceni. Bude analyzovana moznost detekce bio-
logického signalu — specifické vazby na galektin
- ve vodivostnim/rezistivnim nebo tranzistoro-
vém uspotadani. Vysledné biosenzory by nasly
uplatnéni mj. pfi analyze krevniho séra pacienti
pro prognoézu a diagnostiku nadorovych onemoc-
néni s nadprodukeci galektind, jako je kolorektalni
rakovina.

In the scope of this work, biosensor prototypes based on
graphene will be developed that are covalently functio-
nalized by selective carbohydrate ligands. Galectins-1
and -3 are representatives of lectin family that play a
major role in cancerogenesis, growth and proliferation
of tumors, angiogenesis of cancer tissue, and metastatic
formation. In many cancer types, galectin levels in
blood serum are considerably increased; therefore, in
these cases galectins are a prospective target for cancer
diagnosis. For the aim of structural characterization of
prepared biosenzor prototypes, the results and explana-
tory power of several advanced methods will be evalu-
ated, especially of Raman spectroscopy, mass spectro-
metry, X-ray photoelectron spectroscopy, and chemos-
elective labeling. The possibility of detection of biolo-
gical signal — specific bond to galectin — in conducti-
vity/resistivity or transistor setup will be analyzed. The
resulting biosensors would find use, e.g., in the analysis
of blood serum of patients for prognosis and diagnosis
of cancer diseases connected with galectin overprodu-
ction, such as colorectal cancer.
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