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V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
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Tema guceprauii:
1. 11 C60 GYJIEPEHA HA GYHKUIOHATIbBHO-AKTHBHI BIJIKW KOPOHABIPYCIB TA KJIITUH-MILIEHEI.

2. EFFECT OF C60 FULLERENE ON THE FUNCTIONALLY ACTIVE PROTEINS OF CORONAVIRUSES AND TARGET
CELLS.

Pedepar/aHoTanis:

1. Bnepue ouineHo aito C60 ¢ynepeHa Ha PyHKLIOHATbHO-AaKTHBHI 0iJIKM KOPOHABIPYCiB Ta KIiTUH-MillleHeN 3a
BHUKOpPHUCTaHHJ in silico MeToziB (MOJIeKy ISIpHUI LOKIHT, MOJIEKYJIIpHA JUHAMIKa, BUBHAYEHHSI eHeprii JUuHaMiyHuX
CHCTEM), @ TAKOX [IPOTECTOBAHO aHTUKOPOHaBipycHy Aito C60 PynepeHa y MOoAeIbHUX CUCTEMAX in ovo Ta in vitro.
3a BUKOPUCTaHHS MOJEIbHUX PO3PaxXyHKiB BCTAHOBJIEHO TIOTEHLINHUI cailT 38’13yBaHHs Mix 3CLpro (3-
XiMOTPUIICUH-TIOZi6HA IpPOTeas3a; 6epe aKTUBHY Y4acTh y CIIPUYMHEHI MyTallill HECTPYKTYPHUX OiJIKiB) 6i7TKOM
KopoHagipyciB i C60 dynepeHoM. [TokazaHo, mo C60 ¢ynepeH 3uaTHUI 3a610KyBaTU B3AEMOJI0 KaTayliTUYHO]
nianu Cysl145 i His41 3CLpro 6inka 3 6yib-sIKUMU iHITMMU MOJIEKYJIIPHUMU CTPYKTypaMH, a BifjTak - IPUTHIYyBaTU

(yHKIiOHaIbHY aKTMBHICTb KOPOHABIPYCiB IISIXOM MOPYLIEHHS BiITIOBIAHUX CTafiil LUKILY iX perlikanii



2. For the first time, the action of C60 fullerene on functionally active proteins of coronaviruses and target cells
was evaluated using in silico approaches (molecular docking, molecular dynamics, determination of the energy of
dynamic systems), and also the anticoronavirus effect of C60 fullerene was tested in in ovo and in vitro model
systems. Using model calculations, a potential binding site was identified between the 3CLpro (3-chymotrypsin-
like protease; it actively involved in the induction of nonstructural protein mutations) protein of coronaviruses and
C60 fullerene. It was shown that C60 fullerene is able to block the interaction of the catalytic dyad Cys145 and
His41 of 3CLpro protein with any other molecular structures, and therefore suppress the functional activity of
coronaviruses by inhibiting the corresponding stages of their replication cycle.
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Ba)KJIMBUX NPO6JIEM PO3BUTKY HayKOBO-TEXHIYHOT0, COLliaJIbBHO-€KOHOMIYHOT0, CyCIiJIbHO-TIOJIITUYHOTO,
JIIOJICbKOTO NIOTEHLjay 1715 3a0e3le4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIOr0 PO3BUTKY
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