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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 31.27.23, 34.57.23, 34.05.25
Tema gucepranii:

1. Po3po6ka 6ioceHcopHuX MIaTGOPM Ta 6a30BUX AITOPUTMIB aHai3y [J1s1 EKCIIPECHOI 1iarHOCTUKYU PaKy IpygHOi

3a71034 B yMOBaXx in vitro

2. Development of biosensor platforms and basic analysis algorithms for express diagnostics of breast cancer in

vitro

Pedepar:

1. B gucepTauii onucaHo po3pooKy METOAMKY BU3HAUYEHHS MOJliaMiHiB B Ky/bTypi KiliTuH jinii MCF-7 Ta B cupoBarii
KPOBi XBOPUX Ha paK IPyJHOI 3aJ103U i BUBYEHHS 6i0JIOTYHMX BJIACTUBOCTEN MOJIiaMiHiB, SIK IOTEHIiTHUX MapKepiB
Paky rpynHoi 3a103u. OKpiM TOro, OPiBHSIHO [eKilbKa TUIiB 6i0CEHCOPHUX IPUCTPOIB, B IKUX BUKOPUCTAHU
pi3HMI HifXxig 0o ceHcubinizanii YyTIMBOI MOBEPXHI TPAHCAIOCEPA, a TAKOXK IIOPIBHSIHO [EKiJIbKA TUIIB
TPaHCIOCEPHOI IIOBEPXHi 1715 BUBHAUYEHHHS HA4yT/IMBiOi 6ioceHcopHoi iaTdopmu. [ CTBOPEHHS
eeKTUBHOi 6ioceHCOpHOi MyaTdopmu 6yJI0 IOPIBHSIHO JEKijIbKa alrOpUTMIB aHasli3y 3 BUKOPUCTaHHSIM
6ioceHcopa, abu BU3HAYUTHU HAN4yTIMBIINY Ta HallepeKkTuBHIiMMI. Cepel; yCciX BUKOPMCTAaHUX aJITOPUTMIB aHali3y
HaliBuIy e(eKTUBHICTb [10Ka3aB MPSIMUI AJIFOPUTM aHAai3y, 3a SIKOTO crienndiyHi aHTUTINIA Ta oJiamiHg Oyn

iMMoOOGinizoBaHi 6e3nocepeHbO Ha [I0BEPXHI TpaHcAIocepa 6e3 nonaTkoBoi moaudikanii. HactynHum etanom crajo



BM3HAYEHHS MeXXel 4yTJIMBOCTI 6i0CeHcopa 3 IPSIMUM aJITOPUTMOM aHaslidy. [liana3oH 4yTIMBOCTi HOBOCTBOPEHOTO
6ioceHcopa 3HaxonuThcs B Mexkax 5-1000 Hr/mi. EdexTuBHiCTh aHaMi3y nokpauuiaacs micist mopudikarii
IIOBEPXHI TPaHCAIOCEPA NONATKOBUMHU PEYOBUHAMH, 110 JO3BOJINJIO 30iJIbIINTY YyTJIMBICTh IIOBEPXHI TPaHCIOCEDA,
30pi€HTYBaTU aHTUTIJIA cielu(piYHNMUY [0 NOJIiaMiHIB isIHKaMy Ta 3a06JI0KyBaTH Hecrienn@idHi Miclis 3B'3yBaHHS.
Hapani 6ys10 nopiBHSAHO e(eKTHBHICTh HOBOCTBOPEHOI METOAMKY 6i0CEHCOPHOTO aHali3y 3 6i0CeHCOPOM Ha OCHOBI
doromominecLieH1Iii okcuay IIMHKY. bioceHcop Ha OCHOBI sIBUIIA IOBEPXHEBOTO I1JIa3MOHHOTO PE30HAHCY BUSIBUBCS
KpalllM y iHIMKaLii 1oJ1aMiHiB y MOZEJIbHAX PO34YMHAX Ta KyJIbTYPi KIJIITHH JIiHil paKy IpyIHOI 321031 JII0LVHA
MCF-7 Ha 14-30% nopiBHSIHO 3 6i0CEHCOPOM Ha OCHOBi OTOOMiHECLIeHLIii OKCUY UIMHKY. OKpiM TOro,
TpacIiocep Ha OCHOBI 30J10Ta 31aTeH y 1,5-2 pa3u Kpalie BU3HayaTH [0JliaMiHu B KyJIbTYPi KJITUH i MOZEIbHUX
pozumnHax. Ha ocraHHbOMY eTari gocifykeHb 6yJI0 BCTaHOBJIEHO, 110 3CYB PE30HAHCHOI'O KyTa B KOHTPOJIbHUX
CHPOBATKax KPOBi He NepeBullyBaB MexX y 5 -10 Hr /MJl, a y 3pa3Kax KpOBi XBOPUX Ha Pak I'PyHOI 371031
KOHILIEHTPaLisx roJiamiHiB nepebysasa B mianasosi Big 20 7o 100 Hr /M, o nepesuiye ¢isionoridxi piBHi. 3a
OTPUMaHUMU pe3yabTaTaMu po3pobJieHUl 6i0CEHCOPHUI METOZ, I03BOJISI€ BUSIBUTH SIK HU3bKI, TaK i BUCOKI
KOHILIeHTpauii nosiaminiB. HoBocTBopeHa 6ioceHcopHa n1aTGopMa MOXKe BUSIBJISITH I10JliaMiHM B PO34KHIi Ta B
KyJIbTYPi KJIiTHH in vitro B HAHOMOJISIPHUX KOHLEHTPAllisIX, 4 TAaKOXK B CUPOBATLi KPOBI, 110 POOUTS i aKTyasbHOIO Ta

MEPCIEKTUBHOIO [Jid IOJa/bIIOr0 B4OCKOHAJIEHHA i BUKOPUCTaHHS.

2. The Thesis describes the development of a method for the determination of polyamines in the culture of MCF-7
cells and in the blood serum of patients with breast cancer and study of the biological properties of polyamines as
potential markers of breast cancer. To compare the efficiency of newly created biosensor platform, several types
of biosensor devices were used, in which a different approach for sensitizing the surface of the transducer was
applied. Several types of transducers with different surface coatings have also been used to determine an effective
platform for polyamine determination. At the beginning of research to create an effective biosensor platform, it
was decided to compare the effectiveness of several algorithms of to determine the most sensitive and effective
approach. Among all the used analysis algorithms, the highest efficiency was shown by the "direct" approach, in
which specific antibodies and polyamines were immobilized directly on the surface of the transducer. The next
step was to determine the limits of the biosensor sensitivity with a direct analysis algorithm. The biosensor
sensitivity range was 5-1000 ng/ml. The efficiency of the assay improved after modification of the transducer
surface with additional substances, which made it possible to increase the sensitivity of the transducer surface,
orient antibodies to polyamine-specific sites, and block non-specific binding sites. The efficiency of the biosensor
analysis method based on the SPR effect was compared with a biosensor based on photoluminescence of zinc
oxide. The biosensor based on the effect of surface plasmon resonance turned out to be the best in the
determination of polamines in model solutions and cell culture of the human breast cancer cell line MCF-7 by 14-
30% in comparison with the biosensor based on photoluminescence of zinc oxide. In addition, a gold-based
transducer is able to detect polyamines in cell culture and model solutions 1.5-2 times better. The correspondence
of the displacement of the resonance angle of the biosensor to the concentration of polyamines in the analysis of
blood serum samples from patients with breast cancer was studied. The concentration of polyamines in the
control blood serum did not exceed the limits of 5-10 ng/ml, and in the blood samples of patients with breast
cancer, the concentration of polyamines was in the range of 20-100 ng/ml, which exceeds physiological levels.
Based on the results obtained, a biosensor method has been developed that can detect both low and high
concentrations of polyamines. The new biosensor platform can determine the presence and concentration of
polyamines in solution and in cell culture in vitro at nanomolar concentrations, as well as in blood serum, which

makes it relevant and promising for further improvement and use.
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