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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.

Pedepat yKpaiHCBKOIO:

OCHOBHMMU 3aBAAHHSIMU NTOTOYHOTO eTary HIIP 6ys0 onTumisallis npenapaTuBHOTO BUAiIEHHS
KkpeaTuHinaeiminaszu (K1) i3 kyiTMH peKOMOIHAaHTHOTO WTamMa-NIPOLyLIeHTa, cTabinisalis pepmeHTa, HOro
iMMoO6inizallis Ha MIKpOeJIeKTPOAax Ta HAHOKOMIIO3UTHUX HOCISIX, CTBOPEHHSI 1TaOOPATOPHOTO IPOTOTUITY
bioceHcopa Ha KPeaTHHIH Ta OIPalloBaHHS HOBOTO €H3NMAaTUYHOIO MeTO/ly aHasli3y KpeaTHHIHy 32 BUKOPUCTaHHS
pexkombinanTHOi K/II. OnpanboBaHo ONTUMasbHY CXEMY [IPENapaTUBHOIO BUIieHHs Ta ounieHHs (His)6-
TeroBaHoi pekom6iHaHTHOI K]II 3 kitituH mrama-nponyuenTta Escherichia coli BL21 i3 BUKOpUCTaHHSIM METajlo-
a¢pinHoi xpomarorpadii Ha Ni-NTA-araposi. JJocyizkeHo cTabinpHiCTh oTpuMaHux npenapartis KII Ta
IIPOTECTOBAHO Pi3Hi Mizxonu A crabinizauii pepmenTa. [lokazaHo, o0 pepMeHT CTabiIbHUN YIIPOJOBXK THXKHS
npu 5 °C B 0,05 M dpocdataomy 6ydepi, pH 7,5 (OB). [Ipenapatu pepmeHTa MOXKHA 36epiratu 6€3 3Ha4YHOi BTpaTu
aKTMBHOCTI He MeH1e 4 micauis npu -20 °C 'y @b 3 gopatkom 20 % riileposy abo y BUMJISL CyCeHsil y IbOMY X
oydepi nnpu 70 % HacuveHHs cyib(aToOM aMOHIl0, a0 X y iodinizoBaHiil popmi B IPUCYTHOCTI TPErasosu K
crabinizaTopa. MeTO1OM €J1€KTPOXiMiYHOTIO OCafI’KeHHS 3/1iliCHeHO CUHTe3 ribpunHux Cu-BMiCHUX HAHOYACTUHOK
Ha NoBePxHi rpaditosoro enekrpoza. [IpoBeeHo JOCHiIKeHHS CTPYKTYPHUX, (Pi3MKO-XiMIYHUX Ta KaTaJTiTUYHUX
BJIACTUBOCTEN OJ€P’KaHMX HAHOYACTUHOK Ta JOCIIIIKEHO €JIEKTPOXIMIYHY aKTUBHICTb CKOHCTPYMOBaHOI
XEMOCEHCOPHOi MeMbOpaHu /10 i0HiB amoHito. EnextpodoperrnyHo romorenHuii npemnapar KJII 3 muromoro
akTUBHICTIO 10 MKMOJIb-xB?1-Mr?1 6iIKa BUKOPUCTAHO [J151 CTBOPEHHSI HOBOTO aMIIEPOMETPUYHOr0 6ioceHcopa Ha
OCHOBI aMOHI-YyT/IMBOi XEMOCEHCOPHOI MEMOPAHU Ha OCHOBI €JIEKTPOOCAIKEHUX riopuaHux Cu-BMiCHUX
HAaHOYaCTUHOK. [IpoBenieHO TecTyBaHHS pi3HUX METO/iB KOBaJIeHTHOI iMMoO6inizauii K/ Ha moBepxHi esiekTpona Ta
BUOPaHO HaMOIMIbII ONTUMAIBHUI MiJXi], 32 BUKOPUCTaHHS (POpMyBaHHS Ha NoBepxHi Cu-BMiCHUX HAHOYACTUHOK
MOHOIIAPY ?-ME€PKANTOreKCaleKaHoi KUCI0TH, KapOOKCUIIbHY IPYIy KO KOHAEHCYIOTh 3 aMiHOTPyIOolo 6inka N-
TiIpOKCUCYKUMHIMIiZ-Kap6oiiMigHUM MeTogoM. CKOHCTPYOBaHUI 6i0CEHCOP XapaKTepU3y€ETbCS MINPOKUM
IianazoHoM JiHiiHocTi (0,02 - 7 MM), IuBUKOIO BifnoBiaAio Ha aHamiT (1 XB.), 3a[10BiJIbHOIO CTA0INIBHICTIO IpU
36epiranHi (50% 36epeskeHHs BUXiJHOTO CUTHAJTY Micsst 14 1HIB) Ta BUCOKOIO CEJIeKTUBHICTIO 10 KPeaTHUHIHY.
Omnpanb0BaHO BUCOKOYYTJIMBUN METO]], €H3UMATUYHOTO aHaJIi3y KpeaTUHiHy 32 BUKOPUCTAHHS peKoMbiHaHTHOI K]II
3 CrIeKTpPOOTOMETPUYHOIO Ta PIYyOPUMETPUYHOIO AETEKLI€I0 IPOLYKTY peakiii (ioHiB aMOHiI0) 3 TOPOTOBOIO
yyTIUBiCTIO 6s113pKO 6 UM Ta 0,2 pM, BignosinHo. Ony6sikoBaHo 19 crateil (9 - y 3apy6iKHUX XypHanax, 6 - y
BITUM3HSIHUX 4aCONMCAX, 2 PO3[iaKu B iHO3eMHill MOHOrpadii Ta 2 - y BiTYM3HsHil KHU31), 13 Te3 gonosineil. [Togano
IO IPYKY 4 CTaTTi B MDKHApOAHI BUAAHHA Ta 1 maTeHT YKpaiHu Ha BUHaxig. 9 crareit - y Scopus. CyMapHUI iMIIaKT-
daxTop ny6usikauii - 21,7.

Pedepar aHIJ1iHCBKOIO:

The main tasks of the current stage of research were optimization of the preparation of creatinine deiminase (CDI)
from recombinant producer's cells, stabilization of the enzyme, its immobilization on microelectrodes and
nanocomposite carriers, creation of a laboratory prototype of biosensor selective for creatinine, and elaboration of
a new enzymatic method for creatinine assay using recombinant CDI. An optimal scheme for isolation and
purification of (His)6-tagged recombinant CDI from the Escherichia coli BL21 transformant cells using metal
affinity chromatography on Ni-NTA agarose has been worked out. The stability of the isolated CDI preparations



has been studied and various approaches for stabilizing the enzyme have been tested. It was shown that the
enzyme is stable over a week at 5 °C in 0.05 M phosphate buffer, pH 7.5 (PB). The enzyme preparations can be
stored without significant loss of activity for at least 4 months at -20 ° C in PB with the addition of 20% glycerol or
as a suspension in the same buffer at 70% saturation with ammonium sulfate, or in the freeze-dried form in the
presence of trehalose as a stabilizer. By the method of electrochemical deposition, hybrid Cu-containing
nanoparticles were synthesized on the surface of a graphite electrode. The study of structural, physico-chemical
and catalytic properties of the obtained nanoparticles has been carried out and the electrochemical activity of the
constructed ammonium-selective chemosensing membrane has been investigated. Electrophoretically
homogeneous preparation of CDI with a specific activity of 10 ?mol - min-1- mg-1 protein was used to create a new
amperometric biosensor based on an ammonium-slective chemosensing membrane, prepared by electrochemical
deposition of hybrid Cu-containing nanoparticles on the electrode. Different methods of physical and covalent
immobilization of CDI on the electrode surface have been tested, and the most optimal approach has been chosen.
It includes the formation of a monolayer of ?-mercaptohexadecanoic acid on the surface of Cu-containing
nanoparticles, condensation of carboxyl groups with amino groups of the protein by the N-hydroxysuccinimide-
carbodiimide method. The designed biosensor is characterized by a wide range of linearity (0.02 - 7 mM), fast
response to the analyte (1 min.), satisfactory storage stability (50% preservation of the original signal after 14 days)
and a high selectivity to creatinine. Using recombinant CDI, a highly sensitive method for the enzymatic assay of
creatinine has been developed, based on spectrophotometric and fluorometric detection of the reaction product
(ammonium ions), with a threshold sensitivity of about 6 uM and 0.2 pM, respectively. There were published 19
articles (9 - in international journals, 6 - in Ukrainian journals, 2 chapters in international monograph and 2 - in the
Ukrainian book), and 13 abstaracts. 4 articles were submitted for publication in international editions and 1
Ukrainian patent for invention has been preparted. 9 articles are in Scopus. Total Impact Factor of publications is
21,7.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: OnpaijioBaHHs eH3UMATUYHOTO Ta 6i0CEHCOPHOTO METO/iB BUBHAYEHHS BMICTY
KpeaTUHiHy B 6i0JIOTiYHUX PilHaX HA OCHOBI peKOMOIHAHTHOI KpeaTUHIHI€iMiHA3M Ta CTBOPEHHS JIA0OPATOPHOTO

IIPOTOTHUITY aMIIEPOMETPUYHOTO GioceHcopa.

Hazpa HTII aHrsi#icbKoI0: Development of enzymatic and biosensor methods for determination of
creatinine content in biological fluids on the basis of recombinant creatinine deiminase and creation of a

laboratory prototype of amperometric biosensor
HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:
l'asmy3b 3acTOCYBaHHS: [locifKeHHs Ta PO3POOKHU B rajysi IPUPOAHMYMX Ta TEXHIYHUX HAyK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:
Omnuc HTII: Bioananituyni MmeToau Ha OCHOBI peKOMOIHAHTHUX (HDEPMEHTIB
ConiaibHO-eKOHOMIYHA cnpsimoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: -
3aKiHYeHHs eTamy:
Crno>kuBavi NpoAyKuii: HAHY
IlepcneKTHBHI PUHKH. YkpaiHa
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS.
IToTeH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):

HJonaTkoBa iHdopmaris:
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KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
IBam M.O.

lanpa I'.3.

JemkiB O.M.

3akanbcbka O.M.

3akanbCpKuil A.€.

Kyns6a B.1.

[TpokomiB T.M.

Cepkis P.41.

CmyTtok O.B.

Craciok H.€E.

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

CubipHuit AHIpiit AHIPIAOBUY
1. 6. 1., 03.00.07, 03.00.11




