O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U001826

Jep>kaBHUH peecTpauiliHUI HOMeP: 0116U002208

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 06-03-2019

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3Ba eramy: TecryBaHHs CTBOPEHUX €H3MMATHYHUX Ta GIOCEHCOPHUX METO/IB aHai3y KpeaTHHiHy Ha

peaJIbHUX KJIiHIYHUX 3pa3Kax 6i0JIOTiYHUX PiguH
IToyaToK eramy: 01.2018
3akiHyeHHs eTamy: 12.2018

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTYT GiosoTii KIiTHHY

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 25255758

Micue3HaxoaKeHHS: ByJI. [IparomaHoBa, 6yx. 14 /16, m. JIbBiB, JIbBiBCbKa 0671., 79005, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380322612108, 380322728508, 380322740363

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. IpH.): 788.183




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHSI HOBUX 6i0CEHCOPHUX Ta €H3UMAaTUYHUX METO/IiB BUBHAYEHHSI BMICTy KpeaTUHiHy sk 6iomapkepa

(PYHKLiOHAJIBHOTO CTaHy HAUPOK Ta KOHTPOJIIO [IPOLECy reMOoiali3y.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of new biosensor and enzymatic methods for determination of the content of creatinine as a
biomarker of kidney function and control process of hemodialysis.

Pedepar yKpaiHCBKOIO:

OO6'eKT HOCTIIKEeHHs: peKOMOIiHAHTHI (pepMeHTU 6i0aHaTITUYHOrO 3HaYeHHSI, 6i0CeHCOPHUY aHai3, eH3UMATUYHU
aHaJi3, KpeaTuHiH, 6i0s0TivHI 3pa3ku. MeTa po60TU: ONTHUMI3allis 6i0CEHCOPHOro Ta €H3UMATUIHOTO METOTiB
aHasi3y KpeaTHHiHYy Ha peajbHUX KIIIHIYHUX 3pa3Kax 6i0JI0TiYHUX piiUH 1J1s1 OLiHKY (PYHKIIOHATIBHOTO CTaHy HUPOK
Ta e(peKTUBHOCTI remogianidy. Metonu nociimkeHHs: 6ioximMiuni, xpomartorpadiyHi, 6ioesekTpoximiuHi Ta
€H3MMOJIOTUHI MeToY, Nifxoau 6inKoBoi Ximii Ta ananiTHYHOI 6ioTexHosorii. Y pe3ysbTati npoBeneHoi podoTu: 3a
BrKopucTanHs KJII Ta cnekTpogryopOMETPUYHOrO METOAY MOHITOPUHTY ITPOAYKTY €H3MMAaTUYHOI peakiii (HoHiB
aMOHII0) IPOBEEHO ONTHMI3allil0 ONHOYACHOIO aHali3y KPEaTHHIHY Ta aMiaKy B CUPOBATKax KpoBi nmoguHu. Ha
ocHoBi KIII Ta HaHo4acTuHOK Zn(HE)S /Cu CKOHCTPYIOBaHO aMIIepOMETPUYHUI 6i0CEHCOP [JIs1 KiJIbKiCHOT'O
BU3HAUEHHS KpeaTrHiHy. CTBOPEHUII 6i0CEHCOP XapaKTepU3yeThCsl BUCOKOIO CEJIEKTUBHICTIO Ta YyTJIUBICTIO [0
KpeaTtuHiny (90,8 + 2,8 A?M-1?m-2). JliniiiHU# niana3oH 6ioceHcopa crocTepiraeTscs B gianasoHi Big 0,03 MM 1o 3,5
MM i3 HI>KHBOIO MEK€I0 BUBHAUYEHHS KpeaTnHiny 20 MKM. 3a BUKOpUCTaHHS albTEPHATUBHOI AMOHIN-4yTIMBOI
XEMOCEHCOPHOI MEMOPaAHM - Ha OCHOBI €JIEKTPOOCaPKEHOro nosianininy ([TAHi) y kommnekci i3 Hagionom -
CKOHCTPYJOBaHO iHIIMI 6i0CEHCOP i3 BUILOI0 YYTIUBICTIO IO KpeaTuHiny (424 + 20 A?M-1?m-2). JIiHiliHU# #iana3oH
6ioceHcopa crioctepiraetscs B Mekax Big 0,015 MM 1o 0,9 MM i3 HUKHBOIO ME>KEI0 BU3HAUEHHS KpeaTrHiny - 12
MKM. Po3pobieni 6iocencopu Ha ocHOBi pekom6biHanTHOI K/II ycrinHo anpo6oBaHo [ij1s1 OHOYACHOTO aHali3y
KpeaTUHiHy Ta aMOHil0 B peaJIbHUX 3pa3Kax CUPOBATOK KPOBi. [IOpiBH/ILHUI aHAi3 pe3yJIbTaTiB BU3HAYEHHS
KpeaTuHiHy B 3pa3Kax CUPOBATKU KPOBi MallieHTiB i3 NOPYyLIEHOK (YHKLi€I0 HAPOK [0 Ta MiCJIsl IPOBEIEHHS
IpoLenypu remozianisy po3pobieHumMy 6i0CeHCOPHUM Ha €H3UMAaTUIHO-(PIyOPOMETPUYHUM METOJaMU [T0Ka3aB
BHUCOKUI piBeHb KopeJislii aHamiTnyHux nanux (R = 0,998), mjo cBigunuTh nMpo HaAilHICTb i TOYHICTD
3aIPOINOHOBAHUX MifgxoAiB. CTBOPEHO J1a00paTOPHUM IPOTOTUI 6i0aHANITUYHOTO HAOOPY AJ1s1 €H3UMATU4HO-
(JIyOpUMeTpUYHOrO aHali3y KpeaTHUHIHY Ta aMOHIIO B 6i0JIOTYHUX pifMHAX JIIOAUHY, ONTUMI30BaHO CKJaf,

KOMIIOHEHTIB HabOopy Ta OIpalboBaHO [HCTPYKIil0 BUKOPUCTAHHS HAbOPYy.

Pedepar aHIJ1iiCBKOIO:

The object of research: recombinant enzymes of bioanalytical significance, biosensor analysis, enzymatic analysis,
creatinine, biological samples. The aim of investigations: optimization of biosensor and enzymatic methods of
creatinine analysis on real clinical samples of biological fluids for assessing the functional state of the kidneys and
the effectiveness of hemodialysis.Methods: biochemical, chromatographic, bioelectrochemical and enzimological
methods, approaches of protein chemistry and analytical biotechnology. The results of the work: By the use of CDI
and spectrofluorimetric method for monitoring the product of the enzymatic reaction (ammonium ions),
optimization of simultaneous analysis of creatinine and ammonia in human blood serum was performed. The
optimization parameters were concentrations of CDI, o-phthaldehyde, EDTA, the type of buffer system, the
method of preparation of samples for analysis. An amperometric biosensor for quantitative determination of
creatinine was constructed on the basis of CDI and Zn(Hg)S/Cu nanoparticles. The created biosensor is
characterized by a high selectivity and sensitivity to creatinine (90.8 + 2.8 A ? M-1? m-2). The linear range of the
biosensor is observed in the range from 0.03 mM to 3.5 mM with a low limit of determination for creatinine 20 ?M.
Another biosensor with a higher sensitivity to creatinine (424 + 20 A ? M-1? m-2) was constructed by the use of an



alternative ammonium-sensitive chemosensory membrane - electrodeposited polyaniline (PAN) in a complex with
Nafion. The linear range of the biosensor is observed from 0.015 mM to 0.9 mM with a low limit of determination
for creatinine 12 ?M. The developed biosensors, based on recombinant CDI, have been successfully tested for
simultaneous analysis of creatinine and ammonium in real samples of blood serum. A comparative analysis of the
results of creatinine determination in serum samples of patients with impaired renal function before and after the
hemodialysis procedure by the use of biosensor and enzymatic-fluorimetric methods showed a high level of
correlation of analytical data (R = 0.998), which evidences the reliability and accuracy of the proposed approaches.
A laboratory prototype of the bioanalytical kit for enzymatic-fluorimetric analysis of creatinine and ammonia in
biological human fluids was created, the composition of the components was optimized and the Manual for the use
of the kit was proposed.

Inpexc YIK: 577.21:576.314;576.52;577.352, 543.94+547.495.9+577.152.35
Koau TemaTHYHHUX PYOPHK: 34.15.37

KepiBHHUKH po6OTH

Bsacue IlpizBuuie Im's I10-0aThKOBI: Fonuap Muxaiino Bacunbosuy
HaykoBuii CTymIiHb: 1. 6. H.

BueHe 3BaHHSI: npodecop

InenTudikarop ORCID ID:

JoparkoBa inHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: CTBOpEHHS HOBUX Gi0CEHCOPHMX Ta €H3UMATUYHUX METO/|iB BU3HAYEHHS BMICTY

KpeaTUHiHy sK 6ioMapkepa (QyHKIIOHAJIBHOTO CTaHY HUPOK Ta KOHTPOJIIO IIPOLIECY reMOoiaisy

Ha3zpa HTII aursiiicbKo0: Development of new biosensor and enzymatic methods for determination of the

content of creatinine as a biomarker of kidney function and control process of hemodialysis.
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:
FaJIy3b 3aCTOCYBAHHSI: [I0C/Ii)KEHHS Ta PO3POOKU B ray3i IPMPOAHUYMX Ta TEXHIYHUX HAyK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:
Onuc HTII: BioananitryHi MeTogu Ha OCHOBI pepMEHTIB Ta TeHETUYHO MOANGDIKOBAHUX KIIITUH
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjs:
BnposagskeHHs1 HTII: He snpoBamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: -
3aKiHYeHHs eTamy:
Crno>KuBavi NpoAyKILii: -
IlepcrieKTHBHI PUHKH: -
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTtkoBa iHdpopmanist:

IX. Bi6siorpadiuHuii onuc

Cnucok craTtell crliBpobiTHUKIB Bifiny aHaniTU4HOI 6ioTexHosorii IHcTuTyTy 6iosorii kinitnau HAH Vkpainu 3a 2018
pp.: 1.Kavetskyy T., Smutok O., Gonchar M., Sausa O., Kukhazh Y., Svajdlenkova H., Petkova T., Boev V., Ilcheva V.
Ureasil-based polymer matrices as sensitive layers for the construction of amperometric biosensors / In book:
Advanced Nanotechnologies for Detection and Defence against CBRN Agents (NATO Science for Peace and
Security Series B Physics and Biophysics). - Chapter 30. - Springer, 2018. - P. 309-316. 2.Stasyuk N., Gayda G.,
Zakalskiy A., Zakalska O., Errachid A., Gonchar M. Highly selective apo-arginase based method for sensitive
enzymatic assay of manganese (II) and cobalt (II) ions / Spectrochim. Acta Part A: Molecular and Biomolecular



Spectroscopy. - 2018. - V.193. - P. 349-356. 3.Zakalskiy A., Stasyuk N., Gonchar M. Creatinine Deiminase:
Characterization, Using in Enzymatic Creatinine Assay, and Production of the Enzyme // Current Protein &
Peptide Science (available online from 13 Nov 2018): http: / /www.eurekaselect.com /167349 /article; DOI:

10.2174 /1389203720666181114111731. 4.Smutok O., Karkovska M., Prokopiv T., Kavetskyy T., Sibirnyj W., Gonchar M.
D?lactate?selective amperometric biosensor based on the mitochondrial fraction of Ogataea polymorpha
recombinant cells // Yeast (available online from 6 Dec 2018)

https:/ /onlinelibrary.wiley.com/doi/abs/10.1002 /yea.3372; DOI: https:/ /doi.org /10.1002 /yea.3372. 5.CmyToK O.
B., Kapkoscbka M. I, [Ipokonis T. M., l'ondap M.B. Ontumisaniist CMHTe3y Ta po3po6Ka cXxeMu OYUCTKU D-
JIAaKTaT:IIUTOXPOM C OKCUIIOPeNyKTa3u peKoMbOiHaHTHOTO mTama Ipixkmkis Ogataea (Hansenula) polymorpha "tr6" /
Biosoriyni Ctygii (Studia Biologica). - 2018. - Bumn.12, N21. - C. 5-16. 6.CmyTok O., Kapkoscbka M., Cractok H., 'oHuap
M. BuginenHs, o4MCTKa, CTabili3alig Ta XxapakTepucTyuka ¢paBouuToxpomMy b2 i3 kiaiTun HagnpoayueHTta Ogataea
polymorpha "trl" (gcrl catX CYB2) / Bichuk JIbBiBcbKOrO yHiBepcurety. Cepis 6iosnoriyna. - 2018. - Bun.77. - C. 3-15.
[Tarent Ykpainu A201702216 "®ryopuMeTpUyHUN €H3UMAaTUYHO-XiMIYHUI METOM, OJHOYACHOTO BU3HAUEHHSI BMICTY
L-aprininy Ta L-uutpysiny B kposi" / Cractok H.€., l'aiiga I'.3., ®aropa JI.P., Cubipuuit A.A., F'onyap M.B.; MIIK
GOIN21 (2006.1) GOIN 33 /52 (2006.01). [Tomano 09.03.2017. Omy6:1. 10.09.2018, 61071. N217.
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