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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii o6csr pinaHcyBaHHs 3a 3BiTHMIH etam: 200 THC. TPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka 6a30BUX BapiaHTIB i aJIrOPUTMIB BUKOPUCTAHHSI ONTUYHUX GiOCEHCOPIB M1JIsI eKCIIPECHOTO KOHTPOJII0 TeHOTOKCUYHOCTI

00'€KTIiB HOBKiIA

Ha3sBa po6oTH (aHrJ1)

Development of basic variants and algorithms using optical biosensors for express control genotoxicity of environmental objects

Pedepar (ykp)

OG’eKT HOCTiIKEHHsI — iHCTpyMEHTAJbHUN aHAITUYHUN 3aci6 - 6i0CEHCOp 3 BUKOPUCTAaHHSIM TeHeTUYHO-MOANU(]IKOBAaHUX
6aKTepiaZbHUX KIITUH, IO HECYTb B OJHOMY i TOMy X ONEPOHi pedepeHTHi (cuctema pemnapatii) Ta iHOUKATOPHI (KOILy0di
(yryopuCLieHTHI 6iNKM) réHM 1J1s1 €eKCIPECHOTO BU3HAYEHHS PiBHSI F€HOTOKCHMYHOCTI psify XiMiuHMX (PaKTOpiB AOBKiLIL. Meta
JIOCTIiIKEHHS — CTBOPEHHS ONTHUMaJIbHUX, IPOCTUX BapiaHTiB 6ioceHopiB SOS-TUIy HA OCHOBI ONTUYHUX BOJIOKOH, 1O 3[JaTHi 10
€KCIIDECHOTO BMU3HAYEHHSI TE€HOTOKCUYHOCTI OKPEMHUX CIIOJMYK Ta HAHOYAaCTUHOK. MeTOAM MOOCTiIXEHHS - BUSIBJIEHHS
TeHOTOKCUYHOCTI CIIOJIYK 3 BUKOPUCTAHHSAM 6ioceHcopa 3 BOyZoBaHUM 00'eiHaHHAM cuctemu SOS, JTHK-yIIKOAYI0OYMM ar€HTOM,
Ta 3 KOMIIOHEHTOM peLeNnTopa 3 CHUCTeMOoIo OGiomoMiHeclieHIii. 3HayeHHs Ofep>KaHUX Ppe3yJsbTaTiB IOJArae y TOMY, IO
3aMpoNoHOBaHO Ipoctuil SOS-TUIy 6i0CEHCOP HAa OCHOBI BOJIOKOHHOI ONTUKH, IIO Tpalie B OudepeHLialbHOMY PeXUMI i
JI03BOJISIE KOHTPOJIIOBAaTH T€HOTOKCHYHICTb OO'€KTiB HAaBKOJIMUIHBOTO CEpeoBULIA XiMiuHOiI Ipuponau. 3mifiCHEHO KOHKpETHe
KOHCTPYIOBAaHHSI OIITPOAHOro 6ioceHcopa Jjisi KOHTPOJII0 F€HOTOKCUYHOCTI 00'€KTIB JOBKILIL XiMi4HOI npupoau. Po3pobiaenuit
6ioceHcop OyB BUIPOOYBaHUI IIPXM BU3HAYEHHi T€HOTOKCUYHOCTI €TaJIOHHMX PEYOBHUH, SK: €TaHOJ, OUMETWICYabdary i
miTominuH C. [lokazaHO, IO HAHOGINBII JOCTYIHUM U e(PEeKTUBHUM CIOCOO0M (PyHKIiOHaMi3auii MOBEpXHi MepeTBOpIOBaya
(onTpopy) € IpsiMa MOro B3aeMOJist 3 pepepeHTHUMU KIITUHAMU, PO3MilleHUMHU B 1esodaHoBil miiBLi. [103UTHBHI pe3yabTaTi
TaKOX OyJIo ozep>XaHO MpH (yHKUiOHAM3alil TpaHCAIOLEepHOI NOBepXHi pedepeHTHUMN KIIITUHAMU 32 JOMOMOTO0 30JIb-TeJlb-
TexHosorii. [€HOTOKCUYHICTb TakKuxX HaHOYACTOK siK: AgO, ZnO, CuO, CdO, TiO2 ta CeO2 3apeecTpoBaHa Npu iX KOHLEHTpaLii,
noynHaiouu 3 1,0 MKr/mi1, i migBumyBascs npu 36inbpmenHi ii 7o 10 MKr /M. Pe3ysnbTaTi, OTpUMaHi HaM# J0Ope Y3TOKYIOThCS 3
THM, IO OyJM MOKasaHi iHmuMU aBTOpamu Jjisi reHoTokcmyHocTi CuO, AgO, CeO Tta TiO2 Ha OCHOBI BUKOPHUCTaHHS IESKUX

pisHux migxopiB. OTpuMaHi AaHi BKa3yloTh Ha 3HAUYHUH 6i0s0TiYHMI epeKT HaHOYaCTOK 3 po3mipom Biz, 50 HM 110 100 HM.
Pedepar (aHra)

The object. instrumental analytical tool - biosensor using genetically modified bacterial cells carrying in one operon the referent
(reparation system) and indicative (encoding fluorescent proteins) genes for express determination of the level of genotoxicity of
a number of chemical environmental factors. The purpose of the work is development of the optimal, simple variants of SOS-
type biosenors based on optical fibers capable for expressive determination of the genotoxicity of individual compounds and
nanoparticles. Research methods is the detection of genotoxicity of compounds using a biosensor with an integrated SOS
system, a DNA damaging agent, and a receptor component with a bioluminescence system. Proposed simple SOS-type biosensor
based on optic fiber operating in differential mode, which allows controlling the genotoxicity of environmental objects that are
chemicals by its nature. A construction of an optocycler biosensor was carried out to control the genotoxicity of environmental
objects which are chemicals by its nature.The developed biosensor has been tested in determining the genotoxicity of referent
substances such as: ethanol, dimethyl sulfate and mitomycin C. It is shown that the most accessible and efficient way of
functionalizing the surface of the transducer (optrod) is its direct interaction with referent cells located in a cellophane film.
Positive results were also obtained by functionalizing the transducer surface with referent cells using sol-gel technology. The
genotoxicity of such nanoparticles as AgO, ZnO, CuO, CdO, TiO2 and CeO2 is registered at concentrations starting from 1.0 ug /
ml and increased with enlargment of concentrations to 10 pg / ml. We obtained the results which are in good agreement with
data shown by other authors for genotoxicity of CuO, AgO, CeO and TiO2 based on the use of several different approaches. The
obtained data indicates a significant biological effect of nanoparticles with the size from 50 nm to 100 nm.The
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Kopgu Temarnunux pyopuk HTI: 76.01
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykii (ykp): HaykoBa koH1enis «Po3po6Ka aaropuTmiB BUKOPUCTaHHS 6a30BUX BapiaHTiB ONTUYHUX 6i0CEHCOpiB

17151 KOHTP
Hassa npoaykuii (anr): Scientific concept "Development of algorithms for the use of basic variants of optical biosensors fo
OuikyBaHi pe3yJbTaTH: MeTOIMYHI peKOMeHJalli

T'anyss 3acrocyBanH4: bio6eanexka

Onuc npoaykuii (ykp): Pesysnbrat HIIP BripoBaziKeHHi Y HaBya/bHY IIporpamy Ha Kadepi MoseKyJsipHoi 6iosorii Mikpobiosorii
Ta 6i06e3MneKy Npy BUKJIAJAHHI JUCHUILIIHYU «biobe3neka (BUKOPUCTaHHS 6i0TEXHOJIOrI)» y nigrorosui ¢axisuis OC «bakanaBp»

3a crienjanbHicTIO 162 «BioTexHosorii Ta 6ioiHkeHepis» Ta gucuuning «biobe3nexka»

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpEeHHSI IPMHIMIIOBO HOBOI IIPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOLIO) AJIs

3abe3reyeHHs eKCIIOPTHOrO NOTEHIIiay Ta 3aMillleHHIO iIMIIOPTY
Cragis 3aBepmenocti HTII: 3git mo HAJIKP

Buposaz>xkenns: HTII: He BipoBamkeHO

Crpoxku Brnposagskenns: 03.201612.2018

Bupo6uuk npoaykuii: HYBill Ykpainu

Cnos>kuBavi NpoAyKuii: By3u YKpaiHu

IlepcneKTHBHI pHHKH: YKpaiHu

IlpaBa inTesIEKTyaIbHOI BjIacHOCTI: B YKpaiHi

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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