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Pedepar:

1. TIpepcraBieHa po6oTa MpUCBIYEHA KOMILJIEKCHOMY JOCTIIKEHHIO CTPYKTYPHUX, (i3MKO-XiMiYHUX Ta
KaTaJiTUYHUX BJIACTUBOCTEY HAHO3MMIB y IIO€IHAHHI iX 3 MIKDOOHUMHU €H3MMaMH, a TAaKOXK BUBUEHHIO 6i0J10Ti4HOi
Ta TOKCUYHOI 1ii (in vivo) HAHO3MMHUX KOMIIO3UTIB Ha KJIITHHU APiXIKiB Ogataea (Hansenula) polymorpha.
OcHOBHY yBary B po00Ti 30cepe/I)KeHO Ha KOH'Iorallii HaHoMaTepiasiB 3 MIKpOOHMMU €H3UMaMU Ta CTBOPEHHIO Ha iX

OCHOBi HOBHUX 6i0(X€MO)CEHCOPIB Ta TECT-HAOOPIB 17151 BU3HAUYEHHS BMICTYy IPAKTUYHO BXKJIMBUX aHAJIITIB, 30KpEMA,



KpeaTuHiny, L-apridiny, L-s1akTaTy, IJ1I0K03H, €TaHOJIy Ta METUIaMiHy. OTPUMaHO €KCIIEPUMEHTAJIbHI [aHi, SIKi
BIIEPILE B HAYKOBIl IPAKTHULLi JOBOASATb MOXKJIUBICTb 3aMiHU IPUPOJHOTO €H3UMY — KaTajla3u ITYYHUMU
«KaTa3uMaMW», sIKi IIOBHICTIO BiJHOBJIIOIOTb 31aTHICTh MYTAaHTHUX 0€3KaTala3HUX KIIITUH METUIOTPODHUX
IPLKIDKIB POCTU HA METaHOJIi. MOJIEKYJIIPHO-TEHETUYHUI aHAJli3 Ta CEKBEHYBAHHS JIOKYCY T€EHOMY IITAMy
npixaxis O. polymorpha C-105 BusiBUB [1Bi MyTallii y TeHi KaTasa3u: 3amiHa a30TUCTOi 0CHOBU LUTO3UHY (C) y 895
I10JIOKEHHI KO/IyI040i [T0CiIOBHOCTI Ha a30TUCTY ocHOBY TUMIH (T) Ta gesnenisa Cy nonosxxkenHi 896. Taka
KoMOiHallisl Befie 10 3CyBYy PaMKU 34UTYBaHHS i yTBOPEHHS CTON-KOAOHY TGA, 0 CIpUYMHIOE Y KJIiTUHAX mTamy C-
105 npoaykuito HepyHKLUiOHAIBHOTO, HETIOBHOTO MTPOTeiHy. Yieplle oKa3aHo Pi3Hy LUTOTOKCUYHY Ail0
CHHTE30BaHMX HAaHO3UMIB Ha KJIiTUHU ApiXIXKiB O. polymorpha. Yiepiie po3po6seHo HOBUI €eH3UMaTUIHUI METO]
Ha OCHOBI annoeH3uMy apriHazu I Ta 2,3-6yTaHIiOHMOHOOKCUMY /11 CEJIEKTMBHOIO Ta yJIbTPadyTIUBOrO
BU3HA4YEHHS BMICTY MOHIB Mn2+ Ta Co2+. Yriepiue BUKOPUCTAHO MTO€IHAHHA KaTaJiTUMHUX HAHOMaTepiasis Ta
BUCOKOOYMILIEHUX TIPENapaTiB €H3UMIB KJlacy rifgpoJsias: apriHasu I, kpeaTyHingeimMinasy, apriningeiMminasy npu
dopmMyBaHHi 6i0ceIeKTUBHUX €JIeMEHTIB aMIIepOMeTPUYHMX 6ioceHCcopiB Ha L-apriniH Ta KpeaTuHiH. Ynepiue 3a
BMKOPHMCTaHHSI HAHOMIMETHKIB [IEPOKCUA3U i NPUPOJHOI aJIKOr0JIbOKCHA3U CTBOPEHO HOBI €H3MMO-HAaHO3UMHI

METO/IY aHAJIi3y €TaHOJIYy.

2. The presented work is devoted to a comprehensive study of the structural, physicochemical, and catalytic
properties of nanozymes in combination with microbial enzymes, as well as to the study of the biological and toxic
effects (in vivo) of nanozyme composites on Ogataea (Hansenula) polymorpha yeast cells. The main focus of the
work is directed at the conjugation of nanomaterials with microbial enzymes and on their basis the creation of new
bio(chemo)sensors and test kits for determining the content of practically important analytes, in particular,
creatinine, L-arginine, glucose L-lactate, ethanol, and methyl amine. Experimental data were obtained which, for
the first time in the world, prove the possibility of replacing the natural enzyme catalase with artificial "catazyme",
which restores the ability of mutant non-catalase yeast cells to grow on methanol. Molecular-genetic analysis and
sequencing of the genome locus of the yeast strain O. polymorpha C-105 revealed two mutations in the catalase
gene: replacement of nitrogenous base of cytosine (C) at the 895 position of the coding sequence by thymine (T)
and deletion of C at the 896 position; this combination leads to a shift in the reading frame and the formation of
the stop codon TGA, which causes the production of non-functional, incomplete catalase protein in the strain C-
105. The different cytotoxic effect of synthesized nanozymes on the yeast O. polymorpha cells was shown for the
first time. For the first time, a combination of catalytic nanomaterials and highly purified preparations of enzymes
of hydrolases, in particular, arginase I, creatinine deaminase, and arginine deaminase was used in the formation of
bioselective elements of amperometric biosensors selective for L-arginine and creatinine. New enzyme-nanozyme
methods for ethanol analysis were created for the first time using nanomimetics of peroxidase and natural alcohol
oxidase.
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BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. IBanuug Bonogumup OJekciiioBuy

2. Volodymyr O. Ivanytsia

KBasidikanis: 1. 6. 1., npodecop, wien-kop. HAH Vkpaiuu

InenTudikarop ORCHID ID: 0000-0001-5325-3800

HoparkoBa indopmamnist:

IloBHe HaﬁMeHYBaHHﬂ IOPUIHUYHOL 0C00H: OjiechKuil HallioHabHU# yHiBEpCUTET iMeHi 1. 1. MeyHuKoBa
Kopg 3a €IPIIOY: 02071091

Micue3HaxoaKeHHS: ByJI. [IBOpsiHCBKa, 6Y7. 2, Omeca, 65082, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Conpatkin Onekcangp OsekciioBuy

2. Oleksandr O. Soldatkin

KBasigikamis: 1. 6. 1., crapmmit HayKoBUii CHIBPOGITHUK
InenTudirkarop ORCHID ID: 0000-0003-2362-5487
JonmaTkoBa iHdopmais:

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI O0COOH: [HCTUTYT MOJIEKYJIAPHOI Giosorii i renetrkn HaujonanbHoi

akageMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJI. AKazemika 3a6osotHoOro, 6yz. 150, Kuis, 03143, Vkpaina
dopma B1aCHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: Haujonanbna akaziemist HayK Ykpainu

InenTudikarop ROR:



CeKTop HayKH: AkafemivyHui1

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Croiika Poctucnas CredpaHoBUY

2. Rostyslav S. Stoika

KBasidikanis: 1. 6. 1., npodecop, wien-kop. HAH Vkpainu
Imentudikarop ORCHID ID: 0000-0001-5719-2187

JoparkoBa indopmamnist:

ITIoBHe HaﬁMeHYBaHHﬂ IOpI/I,I[I/I‘{HOi 0Co0M: IHcTuTyT 6ionorii kaiTuau HanjonanbHoi akagemii HayK
YKpainu

Kopg 3a €IPIIOY: 25255758

Micue3HaxoaKeHHS: ByJI. [IparomaHoBa, 6yx. 14 /16, JIbBiB, 79005, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: Haujonanbha akazemis HayK YKpainu
InenTudikarop ROR:

CeKTop HayKH: AkafeMivHuil

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. ®egoposuy [apis BacuniBHa

2. Dariya V. Fedorovych

KBasidikamis: 1. 6. 1., npodecop

InenTudikarop ORCHID ID: 0000-0001-6956-3109

JoparkoBa indopmamist:

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ILH‘IHO'l' 0COOM: IHcTUTYT 6iosorii KNiTUHYM HanjionanpHOi akagemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 25255758

Micue3HaxoaKeHHS: ByJI. [IparomaHoBa, 6yx. 14 /16, JIbBiB, 79005, VKpaiHna
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ HanjionanbHa akageMisd HayK YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: AkaneMivHui

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Imutpyk KocTssHTrH Bacunbosuy

2. Kostyantyn V. Dmytruk

KBasidikamis: 1. 6. u., crapmmit HayKoBuii CHiBPOGITHUK



I,T.LeHTI/I(l)iKaTOp ORCHID ID: 0000-0003-3661-8913

JoparkoBa iHdpopmamnist:

IloBHe HaiMeHYBaHHSI OPHUAHUYHOI 0COOH: IHCTUTYT iosorii kKniTnHN HaijionanbHoi akamemii Hayk
Ykpainu

Kopg, 3a €IPIIOY: 25255758

Micue3HaxoaKeHHS: ByJI. [IparomaHoBa, 6yz. 14 /16, JIbBiB, 79005, YKpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

CeKTop HayKH: AkafeMivHuit

VIII. 3aKkJIl04Hi BiZoMOCTi

Biacue IlpisBume Im's ITo- Cubipuuii AHAPiit AHPiHOBYY
0aTbKOBi r0JIOBH paju

Biacue IlpisBume Im's ITo- Croiika Poctucnas CredanoBud
0aTHKOBi r'OJIOBYIOYOTr0 Ha

3acigaHHi

BiznoeigansHHU 3a MiATOTOBKY ®intok Harania CrenaniBna (0938607841, nataliyafiniuk@gmail.com)
00JIIKOBHX JOKYMEHTIB

PeecTparop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 32 PeECTpalLilo HayKoBoi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




