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Pedepar/anoTamis:

1. Cobonescokuit M.C. «Po3pobka BUCOKOUYTIIMBOI 6i0CEHCOPHOi CHCTEMU Ha OCHOBI IOCUJIEHOTO HAHOYaCTUHKaMU
30J10Ta [IOBEPXHEBOTO IJIa3MOHHOI0 Pe30HaHCy 11 aHanizy JHK-mapkepa XpoHi4HOI Miel0ifHOI IedKeMii» —
KeasnigikaniiiHa HayKkoBa npalisl Ha [paBax pykonucy. JlucepTralis Ha 3000yTTsl HAyKOBOTO CTyIEeHs KAaHIUaTa
6iosioriyHuX HayK (mokTopa dinocodii) 3a cnenianpHicTio 091 Biosorist Ta 6ioximiss — [HCTUTYT MOJIEKYISIPHO]
6iozorii i renetuxky HAH Yxpainu, Kuis, 2026. Y naniit po60Ti mpeficTaBieHa HOBIiTHS ribpuan3aliiiiHa 6ioceHcopHa
CHCTeMa Ha OCHOBI CIIEKTPOMETPii TOBEPXHEBOrO IJ1Ia3MOHHOr0 pe3oHaHcy (I1I1TP) 3 BUKOPUCTaHHSIM KOJIOIAHUX
HaHOYACTUHOK 30710Ta (HY3) 07151 cenppiv-geTexii reHeTUYHOro MapKepa XpoHiYHOi MiesnoinHoi aeiikemii (XMJI) -
oJliroHykieoTuaa riopunHoro rena BCR-ABLI. B ocHOBI QpyHKIiOHYyBaHHS po3p006sieHOi 6i0CEHCOPHOI cCUCTEMU



MIOKJIaJIEHO BIEpLIE 3alIPOIIOHOBAaHUI MifXif, 040 3acTocyBaHHSI HU3 y riopuausaliliHoMy CeHBiu-aHali3i
Mapkepa XMJI, a XapaKTepUCTUKU BifIIOBiTHOrO 6i0CEJIEKTUBHOTO €JIEMEHTA 3rafiaHoi CCTeMU [J03BOJISIOTh 0T
ajanTaljio 1o 6araTboXx iCHyIOUnx (PisUYHUX METO/iB IepETBOPEHHS CUTHAJIIB y 610CEHCOPULIi, TAKUX SIK
CIIEKTPOMETPIisl TIOBEPXHEBOTO 1JIA3MOHHOT'O PE30HAHCY, eJIeKTpoiMIlelaHCHa criekTpockortist (EIC),
BOJIBTAMIIEPOMETPIsl, TOLO. MeTolo AucepTaLiiiHoi po60oTH OyJsia po3pobKa Ta ONTUMI3allis Ti6puAn3aLiiiHol
6ioceHCcopHOI cucTeMu Ha ocHOBI criekTpomeTpii I[P y noennanyi 3 HY3 ta cenpapiu-aHanizom nis
BHACOKOYYTJIMBOI T4 CEJIEKTUBHOI IETEKLI OJIIrOHYKIEOTUHOI nocaimoBHoCTi reHa BCR-ABLL. Anasiz HayKoBOi
JliTepaTypy BUSBUB, 1J0 BAXKJIUBICTb AOCIiI>)K€Hb, CIIPSIMOBAaHUX Ha IIBUJKY Ta EKOHOMIUHY NETEKIIil0 TeHETUYHUX
MapkepiB XMJI nosisirae B TOMy, 110 11€ 3aXBOPIOBAHHS MiAA€ThCS TEPAIlii Ta JIIKyBaHHIO JIUIIE B CBOIN
6e3CcUMITOMHI (asi, KoM Oro HEMO>XJIMBO 1iarHOCTYBATU KOJAHUMU IHITMMU METOAAMU KpiM JleTeKuii
nyxauHHOi JIHK B opranismi. Hapasi npoBigHUM MeTOL0M TaKoi AeTeKLii € KijIbKiCHa I10JiMepa3Ha JIaHLIIOroBa
peaxuis (I1JIP), sxa ycmimHo BIPOBaKEHA B MEIUIIMHI 3aBASKU CBOIM BUHATKOBIN YyTJIMBOCTI Ta MEXI
IeTekTyBaHHs. Hapasi Bimomi Bunagku [1JIP-geTtekuii reHeTUYHUX MapKepiB 3aXBOPIOBaHb 6e3 6ioIcii KiCTKOBOTro
MO3KY 3aBJISIKM HaIHU3bKill MeXi feTekTyBaHH4 [1JIP, sika 103BoJIsIe BUBHAYEHHS TAKUX MapKepiB y M1a3Mi KpoBi B
KoHUeHTpauii 10 100 M. Taki mapkepu BiTHOCSTH [0 BiIbHOI LUPKymow04uoi [JHK, sgKa BUXOAUTL Y KPOBOTIK ITPU
PYVHYBaHHI ypa’keHNX 3aXBOPIOBAaHHSM KJIITHH Ta € MePUIKM i3 IiarHOCTUYHUX KPUTEPIiB, SIKi 3'IBJISIOTHCS [IpU
naToreHesi 6yZib-s1IKOro 3aXBOpIOBaHHS. JliarHOCTUKA 6€3CMMIITOMHHUX 3aXBOPIOBAaHb MOJKJIMBA B IIPOLIECI CKPUHIHTY
— PeryJsipHOro KJIiHiYHOTO aHasi3y OpraHi3My Ha HasIBHICTb OJIHOTO 41 6araTbox 3axBopioBaHb. Heposikom ITJIP y
it cpepi 3acTocyBaHHS € ii 3a/1€KHICTD Bifl 0IHOPa30BUx peareHTiB — JJHK-npaiimepiB Ta pepMeHTIB - 10 YacTo
POOUTH BiANOBIAHUI aHai3 3aHAJTO KOMITOBHUM JJ1s1 IPOBEIEHHS PETyJIIPHOIO CKPUHIHTY 6€3CUMIITOMHUX
3aXBOPIOBaHb, TakKUX sIK XMJI. Y po60Ti 06IpyHTOBaHO BUGIp 6i0CEHCOPHUX METO/IB AETEKLI SIK ONITUMAaIbHUX [1JIs1
cKpuHiHry XMJI i3 Oorsisly Ha MOKJIMBICTh 6araTopa3oBOr0 BUKOPUCTAHHS B CKJIaTi 6i0CEHCOPHOTO aHali3y JesKuX
6ioMOJIeKyJI, [0 Ma€ 3HAYHO 37EIIEeBUTH [[iarHOCTHKY LIbOT0O 3aXBOPIOBaHHSL. [IpyuHLNI PyHKLIOHYBaHHS
po3pobieHoi 6ioceHCOPHOi cucTemu 6a3yeThbesl Ha pePpakTOMETPUYHIN feTeKil apiHHNX B3aeMOiN MK
6iomosexynamu: riopuausaunisg Mmix JHK-MimeHH!o 3i ckiany gociigxysaHoro 3paska ta JJHK-30H10M, nonepesHbo
iMMOG1/1i30BaHMM Ha 4yTJIMBil IOBEPXHI ceHCOpHOro eneMeHTa. [1TP-6ioceHcop 6e3 3aCTOCYBaHHSI HAHOYACTUHOK,
CUTHAJI SIKOTO MPSIMO 3aJIEXXUTH Bif 3MiHU MMOKa3HMKA 3aJI0MJIEHHS cepenoBuina JJHK-30H7iB mpu ribpuamaaiiii 3
Humu JHK-Mimeneit, 6yB po3pob6sienuit MauumuHuM Ta iH. y 2016 p. BiH no3Boisie npoBeneHHs A0 50 IOBTOPHUX
BUMIpIOBaHb Ha OJHOMY 11 TOMY X 610C€JIEKTUBHOMY €JIEMEHTI, 110 BiJIOBiTHMM YMHOM 3[eLIeBlLIye COOiBapPTiCTh
KOKHOTO 3 BUMIipIOBaHb. BakyinBUM HemoJikoM 1poro 6ioceHcopa € #oro mexxa getekryBaHHs — 50 HM npotu 16
¢M B I1JIP. [laHa po6oTa npeacTaBiis€e pO3BUTOK 6Hi0CEHCOPHUX TE€XHOJIOTiH, HallpaBJeHUX Ha JIETeKIlil0 MapKepiB
XMJ1 y 3Ha4YHO HIDKYMX KOHLEHTpalisix. [0JI0BHUM pe3yJIbTaTOM Liiei poOOTH € 3HMKEHHS MeXi AeTeKkTyBaHHs [1I1P-
6ioceHcopa 6inbi Hix B 600 pasis. Jlocartu 1boro BAAIOCs 3aBAsKU 3alIPOIIOHOBAHOMY HOBOMY MiZIXOJly, B OCHOBI
SKOTO JIEXXUTb IIOCUJIEHHS HAHOYACTMHKAMU 30JI0Ta ITIOBEPXHEBOTO INIA3MOHHOTO PE30HAHCY 11 aHani3y JJHK-
MapKepa XpoHi4YHoi MiesoigHoi selikeMii. lle Bkiovyae ontyumisaliito npouecis immo6inisanii THK Ha uyyTiuBii
nosepxHi I1I1P, CTBOpeHHSI HOBUX METOAMK CUMHTe3Y i 6iodyHKuioHanizauii HU3, BuBuenns B3aemopii HU3 3
4YyTaAMBOIO NoBepxHeo [1I1P 3 yTBOpEHHSIM HAHOPO3MIPHUX CEHJIBiY-CTPYKTYP, KOXKHA 3 4KUX BKitodae JTHK-30H7 i3
yyTauBoi nosepxHi [P, IHK-mMimeHs 3 nocuigkyBaHoro 3paska Ta JHK-3on7, pyHKIiOHani30BaHNH KOJIOIIHOIO

HAHOYaCTMHKOIO 30J10Ta.

2. Sobolevskyi M.S. Development of a highly sensitive biosensor system based on gold nanoparticles-enhanced
surface plasmon resonance for the analysis of a DNA marker of chronic myeloid leukemia. - Qualification scientific
work in the form of a manuscript. Dissertation for the degree of Doctor of Philosophy in specialty 091 Biology and
Biochemistry - Institute of Molecular Biology and Genetics of the National Academy of Sciences of Ukraine, Kyiv,
2026. This work presents a novel hybridization SPR-biosensor system based on surface plasmon resonance (SPR)
spectrometry with the use of colloidal gold nanoparticles (AuNPs) for sandwich detection of a genetic marker of
chronic myeloid leukemia (CML) - an oligonucleotide of the hybrid gene BCR-ABL1. The functioning of the
developed biosensor system is based on the first proposed approach to the application of AuNPs in hybridization
sandwich assays for detection of marker of CML, and the characteristics of the corresponding bioselective element



of the system allow its adaptation to many existing physical biosensor signal conversion methods, such as surface
plasmon resonance (SPR) spectrometry, electrical impedance spectroscopy (EIS), voltammetry etc. The aim of the
dissertation was to develop and optimize a hybridization biosensor system based on SPR spectrometry in
conjunction with colloidal AuNPs and sandwich analysis for highly sensitive and selective detection of the
oligonucleotide sequence of the BCR-ABLI1 gene. The analysis of the scientific literature revealed that the
importance of research aimed at rapid and cost-effective detection of genetic markers of CML lies in the fact that
this disease is amenable to therapy and treatment only in its asymptomatic phase, when it cannot be diagnosed by
any other methods except for the detection of tumor DNA in the body. Currently, the leading method of such
detection is quantitative polymerase chain reaction (PCR), which has been successfully implemented in medicine
due to its exceptional sensitivity and detection limit. Currently, there are known cases of PCR detection of genetic
markers of diseases without bone marrow biopsy due to the ultra-low detection limit of PCR, which allows the
determination of such markers in blood plasma at a concentration of up to 100 fM. Such markers are referred to as
free circulating DNA, which enters the bloodstream when diseased cells are destroyed and is the first diagnostic
criterion that appears in the pathogenesis of any disease. Diagnostics of asymptomatic diseases is possible in the
process of screening - regular clinical analysis of the body for the presence of one or more diseases. The
disadvantage of PCR in this area of application is its dependence on disposable reagents - DNA primers and
enzymes - which often makes the corresponding analysis too expensive for regular screening of asymptomatic
diseases, such as CML. The work justifies the choice of biosensor detection methods as optimal for CML screening
due to the repeated use of biomolecules in the composition of biosensors for detection of certain biomolecules,
which should significantly reduce the cost of diagnosing the corresponding disease. The principle of operation of
the developed biosensor system is based on refractometric detection of affinity interactions between
biomolecules: hybridization between the DNA target from the composition of the sample under study and the DNA
probe, previously immobilized on the sensitive surface of the sensor element. A SPR biosensor, whose signal
directly depends on the change in the refractive index of the medium of DNA probes upon hybridization of DNA
targets with them, was developed by Matyshyn et al. in 2016. It allows for up to 50 repeated measurements on the
same bioselective element, which accordingly reduces the cost of each measurement. An important disadvantage
of this biosensor is its detection limit - 50 nM versus 16 fM in PCR. This work presents the development of
biosensor technologies aimed at detecting CML markers at much lower concentrations. The main result of this
work is the reduction of the detection limit of the SPR biosensor by more than 600 times. This was achieved
thanks to the proposed new approach, which is based on the enhancement of surface plasmon resonance with
gold nanoparticles for the analysis of a DNA marker of chronic myeloid leukemia. This included optimizing the
processes of DNA immobilization on the SPR sensitive surface, development of new methods of synthesis and
biofunctionalization of AuNPs and studying of interaction of AuNPs with the SPR sensitive surface to form
nanosized sandwich structures, each of which includes a DNA probe from the SPR sensitive surface, a DNA target
from the sample under study, and a DNA probe functionalized with a colloidal gold nanoparticle.
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https:/ /sis.nipo.gov.ua /uk/search /detail /1923454 /

BrnpoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0126U003404 0120U104529 0120U105250 0118U005170 01170002879
01230100964 0124U002066

VI. BizomocTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Conpatkin OnekcaHnp OsekciiioBu4

2. Oleksandr O. Soldatkin

KBasidikamis: 1. 6. u., crapmmit HaykoBuii cniBpo6ithuk, 03.00.20

InenTudgikarop ORCID ID: 0000-0003-2362-5487

JopaTrkoBa inHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL OCOOM: [HCTUTYT MOJIEKYJIAPHOI 6i010Tii i reHeTnku HanionasnbHoi

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417101



Micue3HaxoaKeHHS: ByJI. AKaziemika 3a6osiotHoro, Kui, 03143, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

VII. BizomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Kypauu IBan Kupunosuy

2. Ivan Kurdysh

KBasigikamis: 1.6.1., npodecop, 03.00.07, 03.00.20
Imentudikarop ORCID ID: He zacrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI OCOOH: IHCTUTYT MiKpOGioorii i Bipycosorii im. JI. K. 3a6osotHoro

HanjonasnpHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05417087

Micuesﬂaxo,rm(ennﬂ: ByJI. AKaziemika 3a6osiotTHoro, Kui, 03143, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiiHHS: Haujonanbha akazemis HayK YKpainu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. [Toepunok Hatasnig JleoHiniBHa

2. Nataliya Poyedinok

KBasidikamis: 1. 6. 1., crapmumit HayKoBuii ciiBpo6iTHYK, 03.00.20
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npocnekT Bepecreiicbkuii, Kuis, 03056, Ykpaina
dopma ByracHoOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Penensentu



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Kamry6a Bosiogumup IBaHoBUY

2. Volodymyr 1. Kashuba

KBasidikamis: 1. 6. 1., npodecop, unen-kop. HAH Vkpaiau, 03.00.03
Imentudikarop ORCID ID: 0009-0000-2850-0443

HoparkoBa iHpopmawisi: Scopus ID:34770221200

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT MOJIEKYIAPHOI 6ioJ0Tii i reHeTrky HalioHasbHOi

akazeMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417101

MicneSHaXO;DKeHHﬂ: ByJI. AKaziemika 3a6osiotHoro, Kuis, 03143, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. AuToHeHKo CBiT/1aHa BacusiBHa

2. Svitlana V. Antonenko

KBasigikamis: . 6. 1., 03.00.22
Inentudikatop ORCID ID: 0000-0003-0212-3779
JonmaTkoBa iHdopmarist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT MOJIEKYJIPHOI Gioorii i renetrkn HauionanbHoi

akazeMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417101

MicneSHaxo,erCHHﬂ: ByJI. AKaziemika 3a6osiotHoro, Kui, 03143, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: HanjjonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Tenerees ['eHHaziift [IMUTPOBUY
rOJIOBH pajgu

Bnacue IlpizBuie Im's [10-6aTbKOBI Tenerees 'enHazii JImurposuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUH 32 MiATOTOBKY Kpynceka LB.
00JIIKOBHX JOKYMEHTIB

Peecrpa'rop Opuenko TersiHa AHaToJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




