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2. Computer Simulations of Polymer-Enzyme Complexes and Chelate Structures of Heavy Metal Ions

Pedepar:

1. Incepraliist npucBsYeHa BUBYEHHIO YTBOPEHHS KOMILJIEKCIB B [10JliMepHO-(PEePMEHTHUX CyMilllax Ta XeJaTHUX
CTPYKTYP iOHIB BaKKMX MeTaliB. 3B'SI3yBaHHS MOJIEKYJ (DEPMEHTIB i3 [10JiMEpHUMU JIaHLIIOTAMU-KapKAaCaMU, SIKe
Biflirpae BaXJIMBY poJib Y 6ioKaTaliTUYHUX IIpoliecax IIpU BUPOOHUIITBI 6ionasnuBa, 6yj10 BUBYEHE B paMKax
KPYIHO3€PHUCTOI MOJIeJli 32 JOIIOMOT 00 KOMII'IOTEPHOT'O MOJIE/IIOBAaHHSI METO/IOM JIaH)KEBEHOBOI IMHAMIKMU.
(dopmyBaHHS XeJIAaTHUX KOMILIEKCIB iOHIB BA)KKMX METaJIiB y BOZ], 1[0 CTAHOBJIATh iHTEPEC 3 TOYKU 30PY OYMIIEHHS
CTIYHUX BOJ,, JOCJIIPKyBalOCs Ha aTOMICTUYHOMY PiBHI AeTasnizalii 3 BAKOPUCTaHHSIM METOLiB KJIaCUYHOI
MOJIEKYJISIPHOI AMHAMIKM Ta KBAHTOBO-XiMIYHOTO MOJEJIIOBAHHS, 32CTOCOBYIOUYM Te€Opilo (PYHKIiOHANYy I'yCTUHMU.

2. This thesis is devoted to the study of complex formation in polymer-enzyme mixtures and the chelate structures
of heavy metal ions. The binding of enzyme molecules to polymer chain scaffolds, which plays an important role in
biocatalytic processes during biofuel production, was investigated using a coarse-grained model and computer



simulations based on Langevin dynamics. The formation of heavy metal chelation complexes in an aqueous
environment, relevant to wastewater treatment, was studied at the atomistic level using classical molecular
dynamics (MD) and by quantum-chemical modelling using the density functional theory (DFT).

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIPsAM PO3BHTKY HayKH i TEXHIKH: QyHIaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAMGiIbII
BRXJIMBUX IIPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaIbHO-€KOHOMIUHOr0, CyCIiIbBHO-MIOJiTUYHOTO,
JIIOACBHKOTO MOTEHLiaNy 1J1s1 3a6e3Me4eHHs. KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAJIOr0 PO3BUTKY

CyCIiJIbCTBA i Aep>KaBU

CrpareriyHui NpiopUTETHUI HANIPSIM iHHOBaILiHHOI AiSIJIBHOCTI: 1lIupoKe 3aCTOCYBaHHS

TEXHOJIOTI} Gi/IbII YNCTOro BUPOOHUIITBA Ta OXOPOHU HAaBKOJIMIIHBOTO IIPUPOJIHOTO CepeioBUIA
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Iyo6sikaii:
¢ H. Butovych, Y.V. Kalyuzhnyi, T. Patsahan, J. Ilnytskyi, Modeling of polymer- enzyme conjugates formation:
Thermodynamic perturbation theory and computer simulations, Journal of Molecular Liquids, 2023, Volume
385, 122321.Q1
¢ H. Butovych, F. Keshavarz, B. Barbiellini, E. Ldhderanta, J. lInytskyi, T.Patsahan, Role of EDTA protonation in

chelation-based removal of mercury ions from water, Physical Chemistry Chemical Physics, 2024, Volume 26,
25402-25411.
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