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Pedepar:

1. lara po60Ta € pUCBSIYEHOIO MOIIYKY i po3po01i JIiKiB IPOTH IBOX Ay>Ke Pi3HUX y 6araThbOx acrieKTax, OgHaK
NO/IiGHUX Y 3HAYHOMY BILIMBI Ha JIIOJICTBO, BipyciB - Bipycy Enmreiitna-bapp (BEB) i SARS-CoV-2. 3 pi3HuX npu4uH
Ta IONPY 3HAYHI 3yCUJJISL, XBOPOOU CIIPUYMHEH] 060Ma LIMMU BipycaMu A0Ci 371€6i1b1I0ro NifAfaoThes Iuie
CAMIITOMAaTUYHOMY JIIKyBaHHIO. B pOJIi METOIOJIOTIYHOI OCHOBH AucepTalii 0yB BUOpAaHUI CTPYKTYPO OPi€HTOBaHMM
nu3arit yikiB (COILJI) sik HaN6inbII Cy9acHUH Minxif, [0 3apeKOMeHyBaB ce6e KOMIIPOMiICHMM MK IIBUTIKICTIO,
3aTpaTramu pecypciB i HafilHicTI0. be3nocepenHbo 3aCTOCOBaHMMU OYyJIM BipTyallbHUI CKPUHIHT, CUMYJISLLsS
MOJIEKYJISIPHOI AMHAMIKHU Y Pi3HUX Bapiallisx, 06paxyHOK BiJIbHOI eHeprii 38’13yBaHHs MeTogamu MM /PBSA ta

MM /GBSA, a Takoxx nopiBHsIbHUN aHani3. Hinsamu g 3actocyBanHs COJLJI 6yau BUOpaHi aHTUANONTOTUYHUIN
6inox BHRF1 Ta BipycHui1 reHoM s Bipycy Enmreiina-bapp i penentopss’sizyiounii omeH (RBD) S-riikonpoTeiny



st SARS-CoV-2. KoKHa i3 3a3Ha4€HUX LiJIbOBUX MAKPOMOJIEKYJI € KJIII0YOBOIO [J1s1 JKUTTEiSJIbHOCTI BillIOBiHOTO
naroreny. [11sxoM 3aCTOCYBaHH4 iTepaliiHOrO NiAXOAY, SKUI ONMUPABCS HA CUMYJIALII0 MOJIEKYJISIPHOI IUHAMIKU
JliraHl-peLenTOPHOrO KOMILJIEKCY OyJ1d CTBOPEHI psifi MOJIEKYJI 3IaTHUX HallifleHo 3B’s13yBaTuch 3 BHRF1 (EBAI) Ta
JHK-nocninoBHicTIO, gKa Binnosigae reny EBNA1 (HASDI, HASDI-G2). B nBox napa’seyibHAX PO3PaxyHKOBUX
eKCIIepuMeHTax O6yJI0 MoKa3aHo 31aTHicTh EBAI o caMOCTifHOTO BiIHOBJIEHHS IIOJIOXKEHHS B Mexkax BH3-
3B’13y1040i kuueHi BHRF1 — ocHOBHOI QyHKI[iOHa/IbHO aKTMBHOI YaCTHHU 1bOTO BipONPOTEiHy. 3arajiom B AEeB'sITH
CHAMYJISILIISIX MOJIEKYJIIPHOI IMHAMIKU TaKoX 6yJio migTBepapkeHo cesnektuBHicTs HASDI, HASDI-G2. Byso
[IOKa3aHo, 10 aHi MoJiiHTepKaIsITOpU BOJIOAIIOTh 30ATHICTIO O CUKBEHC-CIe(piuHOro 3B'13yBaHHS. Y BUIALIKY
HASDI-G2 nopnaTtkoBo 6yJI0 OBELEHO, 110 CTYIIiHb CEJIEKTUBHOCTI € LOCTATHIM /J1s1 IUCKpUMiHalii
IIOCJIiIOBHOCTE, SIKi BiIPi3HSIOTHCS OJJHI€I0 HYKJIEOTHUIHOIO 1apoo. Ocob6amBOCTi MOJeKy IsipHoi 6iosorii SARS-
CoV-2 e mocrnipgxeHumu Habarato MeHule nopisHsAHO 3 BEB. Tox, Ha neplomy eTari, 3 METOIO PO3yMiHHS
IIBUAKOCTI IPUCTOCYBAJIbHUX 3MiH 10 (AKTOPiB IO3UTUBHOTO Bifioopy 6yJI0 MPOBEIEHO KOMIJIEKCHUI aHaJIi3 3MiHU
BapiaHTHOIO CKJIQJy NTaTOTE€HY Mif, BILIMBOM MAacOBOi BakUuuHauji y Iuaii, Hime4yuunHi ta Ykpaini. BusHadeno, mo
reTeporeHHICTb MOMYJIALil IaTOreHy 103BOJIsIE IOMYy IPUCTOCOBYBAaTUCh HAZ3BUYANHO WBUAKO. ONIMPalodnCh Ha
OTpMMaHi JjaHi, 6yJ10 IpoBeJeHe AOCiIKEHHS 3 MIOMYKYy KOHCEPBATUBHOI KUILIEH] PO3TAlIOBAHOI B MEXKaX PEL,eNTOp
3B's3y1090r0 omeHy SARS-CoV-2 y BapianTis Yxanb, P.11 Knacrep 5. Ii 6ys10 inentudikosano B mexxax hACE2-
3B'S13yI040] JiNISIHKY 1jbOro Jomeny. IlnsxoM 3acTOCYBaHHS iTepaliiiHOTO MigXomy, SKUI ONUPaBCs Ha CUMYJISLI0
MOJIEKYJISIPHOI IMHAMIKH JliraHJ-peLieNTOPHOr0 KOMILJIEKCY, 6yJ1a po3pobyieHa Majia MoJieKyJa 3/1aTHa 10
cTabinpHOi B3aemozii 3 RBD B 30Hi BinkpuToi KuieHi BapianTiB YxaHb, OMikpoH, Jlespta Ta Knacrep 5. Jani 6y1o
IiATBEPAKEHO BiANOBITHMMY CUMYJISILIHHMMY ekcriepruMmeHTaMuy. ONyparduch Ha HalpallboBaHi AaHi, 6yso
IIPOBEJEHO I0JATKOBE JOCJIIPKEHHS i3 3aCTOCYBaHHSIM KJIACUYHOTO BipTyaJlbHOTO CKPUHIHTY 6i0J1i0oTeKN
3aTBepKeHnx FDA J1ikapCbKUX CIIOJIYK [JIs1 [IOLIYKY PEYOBYH, ITIOTEHLIMHO 3[aTHUX 00 B3aeMoii 3 RBD y minsgHui
BiIKpUTOrO MOKeTY. [Tics TppOX NOCIiZOBHYUX €TaliB OLiHKY i BifICiBy, 30KpeMa i3 3aCTOCYBaHHSIM CUMYJIALi
MOJIEKYJISIPHOI AMHAMKU Pi3HOI TPUBAJIOCTi, aHTUAHPOTeH KeTOapoJyTaMis, OyB ineHTH(IKOBaHUI SIK CIIOJIYKa,
37aTHA 10 cTabinbHOI B3aemogii 3 RBD y itoro hACE2-38'a3y104iil AingHI.

2. This work is devoted to the search and development of drugs against two very different in many aspects, but
similar in their significant impact on humanity, viruses - Epstein-Barr virus (EBV) and SARS-CoV-2. For various
reasons and despite significant efforts, diseases caused by both of these viruses are still mostly amenable to
symptomatic treatment only. As the methodological basis of the PhD thesis, structure-based drug design (SBDD)
was chosen as the most modern approach, which has proven to be a compromise between speed, resource
consumption and reliability. Virtual screening, molecular dynamics simulation in various variations, calculation of
the binding free energy by the MM /PBSA and MM /GBSA methods, as well as comparative analysis were directly
applied. The targets for the application of SBDD were the antiapoptotic protein BHRF1 and the viral genome for
Epstein-Barr virus and the receptor binding domain (RBD) of the S-glycoprotein for SARS-CoV-2. Each of these
target macromolecules is key to the vital activity of the corresponding pathogen. By using an iterative approach
based on the simulation of molecular dynamics of the ligand-receptor complex, a number of molecules capable of
specifically binding to BHRF1 (EBAI) and a DNA sequence corresponding to the EBNA1 gene (HASDI, HASDI-G2)
were created. In two parallel computational experiments, the ability of EBAI to independently restore the position
within the BH3-binding pocket of BHRF1 - the main functionally active part of this viroprotein was shown. In total,
in nine molecular dynamics simulations, the selectivity of HASDI, HASDI-G2 was also confirmed. It was shown that
these polyintercalators have the ability to sequence-specific binding. In the case of HASDI-G2, it was additionally
proven that the degree of selectivity is sufficient to discriminate sequences that differ by one nucleotide pair. The
features of the molecular biology of SARS-CoV-2 are much less studied compared to EBV. Therefore, at the first
stage, in order to understand the speed of adaptive changes to positive selection factors, a comprehensive analysis
of the change in the variant composition of the pathogen under the influence of mass vaccination in India,
Germany and Ukraine was carried out. It was determined that the heterogeneity of the pathogen population allows
it to adapt extremely quickly. Based on the data obtained, a study was conducted to search for a conserved pocket
located within the receptor binding domain of SARS-CoV-2 in the Wuhan, P.1 and Cluster 5 variants. It was



identified within the hACE2-binding region of this domain. Using an iterative approach based on molecular
dynamics simulation of the ligand-receptor complex, a small molecule capable of stable interaction with the RBD
in the open pocket region of the Wuhan, Omicron, Delta and Cluster 5 variants was designed. The data were
confirmed by appropriate simulation experiments. Based on the developed data, an additional study was
conducted using classical virtual screening of a library of FDA-approved drug compounds to search for substances
potentially capable of interacting with the RBD in the open pocket region. After three consecutive evaluation and
screening steps, including the use of molecular dynamics simulations of different durations, the antiandrogen
ketodarolutamide was identified as a compound capable of stable interaction with the RBD in its hACE2-binding
site.
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