O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0826U001154
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 21-04-2026

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CmeTiox Muxano IletpoBuy

2. Mykhailo P. Smetiukh

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi CHIELiajIbHOCTI: 162

Ha3zBa HayKoBOIi cIeniaIbHOCTI: BiotexHonorii Ta 6ioitxeHepis

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa porpama 3i creniaJbHOCTi: BiorexHosorii

JlaTa 3axHcCTy:

CnenianpHICTB 32 OCBiTO0: QGapmaris
Micue po6oTu 3400yBayva:

Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi CleliaJai3oBaHOi BYE€HOI pazu). PhD 13073

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micuesnaxo,zm(eﬂnﬂz npocnekT bepecreiicekuii, Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii
MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoO KeHHS: npocnekT Bepecreiicbkuii, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koy TeMaTHYHHX PYOPHK: 62

Tema guceprauii:
1. BiOTE€XHOJIOTIYHUN aJITOPUTM CKPUHIHTY PEYOBUH 3 aKTUBHICTIO TPOTU KOPOHABIpyCiB

2. Biotechnological algorithm for screening substances with activity against coronaviruses

Pedepar:

1. Incepranist npucBsYeHa Po3poo1i 6i0TEXHOJIOTIYHOrO aITOPUTMY [JIs1 IIBUJKOI ifeHTAdiKalii Ta palioHaJIbHOTO
BiIOOPY NEepPCIEeKTUBHUX CIIOJYK i3 IPOTMKOPOHABIPYCHOIO aKTUBHICTIO B yMOBax 6e31epepBHOi eBosmoLii SARS-
CoV-2. AKTyasIbHICTb LOCIIII>KEHHS 3yMOBJIEHA TI0SIBOI0 HOBUX BapiaHTIB BipyCy 3 MiJIBUIIEHOIO TPAHCMiCUBHICTIO,
YaCTKOBMM YHUKHEHHSM IMYHHOI BiAiTIOBifi Ta IOTEHLITHOIO PE3UCTEHTHICTIO 1O HAsIBHUX NPOTUBIPYCHUX
[Ipernaparis, a TAKOX BUCOKOIO BapTiCTIO i TPMBAJICTIO MACIITAOHOTO NOKJIiHIYHOTO CKPHHIHTY. 3alIPOIIOHOBAHO
iHTerpoBaHu ajJrOpUTM CKPUHIHTY, 10 [ToeHYe in silico mopemoBanHs, o1jinky ADME-napametpis i in vitro
IOCIIiIPKEHHS TUTOTOKCUYHOCTI Ta IIPOTUBIPYCHOI aKTUBHOCTI 3 BUKOPUCTAHHSIM KIITUHHUX CUCTEM. Takum migxiz,
3abe3rnedyye CUCTEMAaTUYHY ileHTH(iKallil0 NepCNeKTUBHUX KaHAUIATIB i BOAHOYAC MifBUIye €(PEKTUBHICTD
BUKOPUCTAHHS PECYPCiB. AJITOPUTM iHTErpye pe3yIbTaTh KOMITIOTEPHOTO IIPOrHO3yBaHHS, (PapMaKOKiHETUYHUX

OIIiHOK i eKcllepyuMeHTaJIbHO]I Baslifalii, 1o migBuiye HaAiiHICTb BilOOPY CIOJYK i 3MEHIIye KiIbKiCTh KaHIUATIB,



sKi OTPebyI0Th MOaIBIIOro TeCcTyBaHH. OTpUMaHi pe3yabTaTi GOPMYIOTh METOIOJIOTIYHY OCHOBY [1JIsI
niaBuIeHHS e(EeKTUBHOCTI NOKJIIHIYHMX JOCIIiIKEeHb i ITOJIeTIIeHHs IIepeXxoy [0 KIIiHIYHUX BUIIPOOyBaHb. Y poOOTi
CTBOPEHO TEOPETUYHO OOI'PYHTOBAHUI Ta €KCIIEPMMEHTAJIbHO IiATBEPIKEHUH ajJlfOPUTM CKPUHIHTY, 10 BKJIIOYaE
0e3IeYHy CUCTEMY «KJITUHA-BipyC—CIIOJIyKa», MOJIEKYJISPHE MOJIE/IIOBAHHS B3a€MO/Iii CIIOJYK i3 MillleHsIMHY,
nporuo3ysanHa ADME-rapameTpiB, a TaKOX €KCIIEPUMEHTAJIbHY OLIHKY LIUTOTOKCUYHOCTI, IPOTUBIPYCHOI
aKTUBHOCTI Ta iHJEKCiB cesleKTUBHOCTI. Po3po6seHo mifxiz, fo npiopuTusalii KaHAUAATiB HA OCHOBI CYKYIIHOCTI
KPUTEPIIB 1J1s1 NiATPUMKU IPUMHATTS pillleHb. Briepiie 3arpornoHOBaHO KOMIIJIEKCHUM MOETAaTHUMN
6i0TEXHOJIOTIYHU aJITOPUTM, IO IHTETPye MOJIEKYJIIPHUAN NOKIHT, aHaii3 ADME, in vitro gocmiigkeHHs Ta
eJIEeMEHTHU MOJIeJIIOBaHHS KJIiHIYHOI e peKTUBHOCTI B €AMHY cucTeMy. Lle 3a6e3nedye paHHIO esliMiHaLlilo
MaJIONEePCNEKTUBHUX KaHIUAATIB i ONTHUMIi3allilo JOKIIIHIYHUX MIPOLIECiB. 3alIpOIIOHOBAaHA CTPATeETis MpiopUTH3aLii
ifBUIIy€e TOYHICTD BiIOOPY LUIJISIXOM MO€HAHHS IOKa3HUKIB apiHHOCTI 3B’13yBaHHS, IUTOTOKCUYHOCTI Ta
IIPOTUBIPYCHOI aKTUBHOCTI, 3MEHIIYI0YM PU3UK XMOHOI iHTepnpeTalii pe3ysbTarTiB. EKCIieprMeHTaIbHO
IiATBEpAKEHA y3TOKeHICTh MK pesysbTaTamu in silico Ta in vitro cBifuUTh PO NPaKTUYHY NPULATHICTb HiIX0Y
Ta MOXKJIMBICTb MOT0 ajjanTallii 0 HOBUX BapiaHTIB BipyCy i MOJIEKYJIIPHUX MilleHeN. [IpakTuyHe 3HaueHHs po6oTH
IOJISITAa€ Y BIIPOBA/IKEHHI CUCTEMU CKPUHIHTY Ta MPiOpUTH3aLii, Ka 03BOJIE€ 3MEHIINUTY 0OCST
€KCIIepUMEHTAJIbHUX IOCIIiI>)KeHb, MiIBULIUTY CEJIeKTUBHICTD BiOOPY, ONTUMI3yBaT BUKOPHUCTAHHS PECYPCiB i
3a0€31e4YUTH FHY4KiCTh CKPUHIHIOBUX NpoLenyp. Pe3ysbTaTi BIpOBaJKEHO B HAYKOBY [isIJIbHICTD, 1a60paTOpHY
IIPaKTHKY, OCBITHI/ ITPOLIEC i TPOMUCJIOBICTb, 30KpEMa B MEIMYHMX HAaYKOBUX YCTAaHOBAX, J1ab0PaTOpisiX
rPOMAJICBKOTrO 3J0POB’sl, OCBITHIX IIpOrpamMax i 6i0TeXHOJIOTYHMX KOMIIaHisX. ¥ nguceprauii TaKoxX pO3IiIsiHyTO
6ioJI0Ti10 KOPOHABIPYCiB, €KCIIEPUMEHTaIbHI METOIU, CTBOPEHHSI MOZIEJIbHOI BipyCHOI CCTEMHU, OL[iHKY
KaHAUJATHUX CIIOJIYK, IHTerpaliio eKCliepuMEeHTaIbHUX JAHUX Y MOJeJli KJIiHiYHOi e(pEKTUBHOCTI Ta PO3POOKY
QJITOPUTMY IIPUMHATTS PillIEHb i3 BUKOPUCTAHHAM €KCIIEPTHUX OLiHOK i METOAIB MAIIMHHOIO HaBYaHHS. YCi
Pe3yJIbTaTy OTPUMAHO aBTOPOM CaMOCTINHO, BKJIIOYAIOYX PO3POOKY AU3aHY NOCIiIKEeHHS, TPOBEIeHHS

€KCIIEPUMEHTIB, aHaJIi3 TaHUX i CTBOPEHHS aJITOPUTMY.

2. The dissertation is devoted to the development of a biotechnological algorithm for the rapid identification and
rational selection of promising anti-coronavirus compounds under the continuous evolution of SARS-CoV-2. The
relevance of the study is driven by the emergence of new viral variants with increased transmissibility, partial
immune evasion, and potential resistance to existing antiviral drugs, as well as the high cost and duration of large-
scale preclinical screening. An integrated screening algorithm is proposed, combining in silico modeling, ADME
evaluation, and in vitro studies of cytotoxicity and antiviral activity using cell-based systems. This approach
enables systematic identification of promising candidates while improving resource efficiency. The algorithm
integrates computational predictions, pharmacokinetic assessments, and experimental validation, increasing the
reliability of compound selection and reducing the number of candidates requiring further testing. The results
provide a methodological basis for improving preclinical research efficiency and facilitating progression to clinical
studies. The study resulted in a theoretically substantiated and experimentally validated screening algorithm,
including a safe “cell-virus—compound” system, molecular modeling of compound-target interactions, ADME
prediction, and experimental evaluation of cytotoxicity, antiviral activity, and selectivity indices. A criteria-based
prioritization approach was developed to support decision-making. For the first time, a comprehensive stepwise
biotechnological algorithm integrating molecular docking, ADME analysis, in vitro testing, and elements of clinical
efficacy modeling into a unified system has been proposed. This enables early elimination of low-potential
candidates and optimization of preclinical workflows. The proposed prioritization strategy improves selection
accuracy by combining binding affinity, cytotoxicity, and antiviral activity, reducing the risk of misinterpretation.
Experimental confirmation of consistency between in silico and in vitro results demonstrates the applicability of
the approach and its adaptability to new viral variants and targets. The practical significance lies in implementing a
screening and prioritization system that reduces experimental workload, improves selectivity, optimizes resource
use, and enhances flexibility of screening procedures. The results have been implemented in research, laboratory
practice, education, and industry, including medical research institutions, public health laboratories, academic
programs, and biotechnology companies. The dissertation also covers coronavirus biology, experimental



methodologies, development of a model viral system, evaluation of candidate compounds, integration of
experimental data into clinical modeling, and creation of a decision-making algorithm using expert assessment and
machine learning. All results were obtained independently by the author, including study design, experimental
work, data analysis, and algorithm development.
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BiamoBimaibHUH 32 MiZTOTOBKY Cmeriox Muxaiino IlerpoBuy
00JIiIKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaTOJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




