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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hanosumu i HaHOMeZiaTOpH: MOIIYK, CUHTE3, XapaKTePUCTHUKA Ta BUKOPHCTAHHSI 117151 6i0CEHCOPHOTro Ta

€H3MMAaTUYHOT'O aHaJIi3y HA OCHOBI MiKDOOHMX OKCUAOPENYKTa3

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Nanozymes and nanomediators: screening, synthesis, characterization, the use in Biosensorics and enzymatic
analysis based on microbial oxidoreductases

Pedepar yKpaiHCBKOIO:

CKOHCTPYIOBAHO HOBI TiOpHHI €H3MO-HaHO3MMHI €JIeKTPOIY Ha OCHOBI MIKpOOHUX OKCHUIA3 (aJIKOT0JIbOKCUAA3a
Ogataea polymorpha; nakkasa Trametes gibbosa; aprininokcugaza Amanita phalloides, metunaminookcugasa O.
polymorpha, rimoko3ookcugasa Penicillium vitale) Ta H3 CuCe. [IpoBefeHo TakoX Moau@ikalilo noBepxHi pobounx
€JIEKTPO/iB TOHKMM MIAPOM ITOPUCTOTO 30J10Ta. JJocimKeHo 6ioaHaMiTUYHI XapaKTEePUCTUKY €H3UM-HaHO3UMHUX
€JIEKTPOJiB, CTBOPEHUX Ha OCHOBI WITYy4HUX [10 pi3HOI Npupoyu Ta MIKpPOOHUX OKCUAA3. BUsIBIIEHO, 1110 y BUIIALIKY
BMKOPHMCTAaHHS ajIKorosbokcngasu (AO) Ta rimoko3ookengasu (I'O), noegHanux i3 H3 Ha 0CHOBI 30J10Ta,
CIIOCTEPIralThCs HalKpalli onepaliiiHi napameTpy BiANOBiIHNUX 6i0HAHO3UMHUX €JIeKTPOiB. [IpoBeleHO CKPUHIHT
Kap6onosux matepiainis: rpadeny (I'®) ta HanoTpy6oK (HT) Ha niceBno-I10 akTuBHicTh. [Tokazano, I'G Ta HT
nposiBysitoTh BUllly [1O-akTuBHICTB - B 1,3 Ta 1,6 pasa y nopiBHsHHI 3 reminom (I'M). Kap6oHoBi maTepiany, sk
NePCHEKTUBHI MaTPUKCH 17151 iMMOOGisi3alii mTyyHNX eH3UMiB, OyJ10 MoeAHaHo 3 rekcanianodeparuumu (HCF)-
mimeTtukamu [10 (Fe /Cu-HCF Tta Fe-HCF), mo no3sosnsio nigsumutu [10-akTUBHICT HAHOKOMITO3UTIB. Ha OCHOBI
oTpumanux Kap6on-uanosumuux komnosuris (HT-Fe /Cu-HCF ta HT-Fe-HCF), HCF-remiHOBUX MIMETUKIB
(Cu/Fe-HCF-T'M i Fe-HCF-I'M) ta HCF-nanosumis (Fe /Cu-HCF) cKoHCTpy1OBaHO aMIIEpPOMETPUYHI CEHCOPU J1JIS
aHanisy ['inporen nepokcuny. CTBOpEHO aMIIepOMETPUYHI 6GiOHAHOCEHCOPHU 117151 aHali3y IJII0K03U Ha ocHOBI 'O Ta
HCF-HT. YytnusicTs 6ioHaHo3uMHOTrO enekrpony I'O /Fe /Cu-HCF /HT /T'E e naiiBumoto (380 A-M-1-m-2).
[TpoBeieHO CKPUHIHT 5 TUIIB NOTEHLINHNX HaHOMe liaTopiB Ha ocHoBi HCF-HY (Pt-HCF, Au-HCF, Pd-HCF, Pt /Ce-
HCF, Ag-HCF) ta metano-ri6pugnux HY (CuCe, Co/Pt/Pd, Ni/Pt/Pd, Pt /Fe). [lokazaHo, 1110 BOHU €
[IepCIIeKTUBHUMU SIK HAHOMEZiaTOpH, OCKIJIBKY CIIPUSIIOTH MTOKPAIIEHHIO eJIEKTPOHHOTO 0OMIHY MK [TOBEPXHEIO
po604Ooro eeKTpoAy Ta EH3UMY (SIK MozeJii Oysu oOpaHi j1akkasa Ta (py1aBoLUTOXpoM b2 1151 aHani3y KaTexosy Ta

JIaKTary, BiAOBigHO).

Pedepar aHIJIiHCBKOIO:

New hybrid enzyme-nanozyme electrodes based on microbial oxidases (alcohol oxidase Ogataea polymorpha;
laccase Trametes gibbosa; arginine oxidase Amanita phalloides, methylamino oxidase O. polymorpha, glucose
oxidase Penicillium vitale) and CuCe NZs have been constructed. The surface of the working electrodes was also
modified with a thin layer of porous gold. The bioanalytical characteristics of enzyme-nanozyme electrodes based
on the artificial peroxidases of different nature and microbial oxidases have been studied. It was found that in the
case of the usage of alcohol oxidase (AO) and glucose oxidase (GO), combined with NZs and porous gold, the best
operational parameters of the corresponding bionanozyme electrodes were observed. The carbon materials:
graphene (GF) and nanotubes (NT) were screened for their pseudo-PO activity. It was shown that GF and NT
shows higher pseudo PO activity in 1.3 and 1.6 fold compared to hemin (GM). Carbon materials, as promising
matrixes for the immobilization of artificial enzymes, were combined with hexacyanoferrate mimetics of PO
(Fe/Cu-HCF and Fe-HCF), which lead to increase the PO activity of nanocomposites. Based on the obtained
carbon-nanozyme composites (NT-Fe /Cu-HCF and NT-Fe-HCF), HCF-hemin mimetics (Cu/Fe-HCF-GM and Fe-
HCF-GM) and HCF-nanozymes (Fe /Cu-HCF) an amperometric sensors for the analysis of hydrogen peroxide were
constructed. Amperometric bionanosensors for glucose analysis based on GO and HCF-NT have been developed.
The sensitivity of the bionanzyme electrode based on GO /Fe /Cu-HCF/NT /GE is the highest (380 A - M-1- m-2).



The screening of 5 types of potential nanomediators based on HCF-NPs (Pt-HCF, Au-HCF, Pd-HCF, Pt /Ce-HCF,
Ag-HCF) and metal-hybrid NPs (CuCe, Co/Pt/Pd, Ni/Pt/Pd, Pt /Fe) was conducted. It was shown that the
synthesized NPs to be promising as nanomediators, as they help to improve the electronic exchange between the
surface of the working electrode and the enzyme (laccase and flavocytochrome b2.

Inpexc YIK: 577.15.004.14, 573.6.086.83:577.15

Koau TemaTHYHHUX PYOPHK: 62.39.51

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I10-6aTbKOBI: l'onyap Muxaiino Bacuibosuy
HaykoBH# CTyHiHB: 1. 6. H.

BueHe 3BaHHSI: mpodecop

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:

VIII. HaykoBa (HayKoBO-TexHi4Ha) npoayKuis (HTII)

IX. Bi6siorpadiuHuii onuc

1. Demkiv O, Stasyuk N., Serkiz R., Gayda G., Nisnevitch M., Gonchar M. Peroxidase-like metal-based nanozymes:
synthesis, catalytic properties, and analytical application // Appl. Sci. - 2021. - 11, 777 (14 p.).
https://doi.org/10.3390 /app11020777. (IF=2.474). Q2.

2. Gayda G.Z., Demkiv O.M., Gurianov Y., Serkiz R.Y., Klepach H.M., Gonchar M.V, Nisnevitch M. “Green” Prussian
Blue Analogues as Peroxidase Mimetics for Amperometric Sensing and Biosensing // Biosensors. - 2021. - V. 11,
193. https:/ /doi.org/10.3390 /bios11060193 (IF=5.519). QL.

3. Klepach H.M., Zakalskiy A.E., Zakalska O.M., Gayda G.Z., Smutok O.V., Gonchar M.V. Alcohol Oxidase from the
Methylotrophic Yeast Ogataea polymorpha: Isolation, Purification, and Bioanalytical Application // Methods Mol.
Biol. In Book: Flavins and Flavoproteins. — 2021. - 2280. - P. 231-248. ISSN 1064-3745 and 1940-6029 (el. version);
ISBN 978-1-0716-1286-6 (eBook).

4. Smutok O., Kavetskyy T., Prokopiv T., Serkiz R., Wojnarowska-Nowak R., Sausa O., Novak L., Berek D., Melman A.,
Gonchar M. New micro/nanocomposite with peroxidase-like activity in construction of oxidases based
amperometric biosensors for ethanol and glucose analysis // Anal. Chim. Acta. - 2021. - V. 1143. - P. 201-209. (IF =
5.990). https:/ /doi.org /10.1016 /j.aca.2020.11.052. QL.

5. Smutok O., Kavetskyy T., Gonchar M., Katz E. Microbial L- and D-Lactate Selective Oxidoreductases as a Very
Prospective but Still Uncommon Tool in Commercial Biosensors // ChemElectroChem. - 2021. - V. 8, P. 1-8.
doi.org/10.1002 /celc.202101149 (IF=4.590). Q1.

6. Smutok O., Dmytruk K., Kavetskyy T., Sibirny A., Gonchar M. Flavocytochrome b2 of the Methylotrophic Yeast
Ogataea polymorpha: Construction of Overproducers, Purification, and Bioanalytical Application // Methods Mol.
Biol. In Book: Flavins and Flavoproteins. - 2021. - 2280. - P. 249-260. ISSN 1064-3745: and 1940-6029 (el. version);
ISBN 978-1-0716-1286-6 (eBook).

7. Stasyuk N., Gayda G., Demkiv O., Darmohray L., Gonchar M., Nisnevitch M. Amperometric biosensors for L-
arginine determination based on L-arginine oxidase and peroxidase-like nanozymes // Appl. Sci. - 2021. -11(15),
7024 https: / /doi.org/10.3390 /appl1157024 (IF = 2.679) Q2.



8. Stasyuk N.Ye., Gayda G.Z., Zakalskiy A.E., Fayura L.R., Zakalska O.M., Sibirny A.A., Nisnevitch M., Gonchar M.V.
Amperometric biosensors for L-arginine and creatinine assay based on recombinant deiminases and ammonium-
sensitive Cu/Zn(Hg) S nanoparticles // Talanta. - 2022. - V. 238, 122996,

https://doi.org/10.1016 /j.talanta.2021.12299; available online 22 October 2021 (IF=6.057). Q1.

9. Demkiv O., Stasyuk N., Gayda G., Gonchar M. Highly sensitive amperometric sensor based on laccase-mimicking
metal-based hybrid nanozymes for adrenaline analysis in pharmaceuticals // Catalysts. — 2021. - V.11 (12), 1510.
https:/ /doi.org/10.3390 /catall1121510. (IF=4.146). Q2.

10. Stasyuk N., Gayda G., Kavetskyy T., Gonchar M. Nanozymes with reductase-like activities: electrochemical and
antioxidant properties // RSC Advances. - 2021 (accepted). (IF=3.361). Q1

11. TTaTenT YKpaiHu Ha KOPUCHY MOJ€eJb «OKCUIAa3HO-HAHO3MMHUM METOL, aHaJIi3y TJII0OKO3U Ta €TaHOJIy 3

BUKOPUCTAHHAM HAHO3UMY 4K IJ.ITy‘-IHOi TMEpOKCUaa3m».

X. 3aKJII0YHI BiZOMOCTI

KepiBHUK IOPUAUYHOI 0COOH CubipHuii AuApifi AHIPiOBIY
m. 6. H., 03.00.07, 03.00.11

IlepeJtik 0Cci0O-BHKOHABILiB
IBam Mapist ®epnopisHa

l'aiina l'anyna 3ydapisaa

(k. x. H.)

l'onyap Muxaitno BacuiaboBuy
(1. 6. H., 03.00.04)

['opeya Mapis BacumniBHa
(cT.1abopaHT)

HemkiB Onbra MuxamiiBHa
(k. 6. H., 03.00.07)

3akanbcbka OkcaHa MupociaBiBHA

(cT.1abopanT)

3aKanbChKul AHIpIiN €BCTax0BUY
(x. 6. 1., 03.00.04)

[IpokomiB TeTrTssHa MapkisiHiBHA
(k. 6. H., 03.00.07)

Cepkis Poman fIpocnaBoBud
CripuHb XpucTtuHa PomaHniBHa

Craciok Harasig €BrediBHa

(k. x. H.)

BignosimasbHuii 3a Hi,ILI‘OTOBKy [Tpokomnis TersiHa MapkisiHiBHa
00JIiKOBUX JOKYMEHTIB

Tenepon +38 (067) 966-41-12

PeecTpartop



KepiBuuk Bigginy YKpIHTEI wo e

( \ h

BiZIOBiaIbHUM 3a peecTpaliio HayKOBOi gosi o E‘Og\p E‘ﬂ\ﬂi_."_"l‘i
| s:\ D\L‘! ) E *H
misbHOCTI |




