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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX PYOpPHK: 31.15.15

Tema gucepranii:

1. TeopeTn4yHe ODOCHiIKEHHS CTPYKTYPHU Ta BJIACTUBOCTEM MOHO- 1 [OJIIriApaTiB Ir'yaHiHy Ta afjeHiHy

2. Theoretical research the structure and property of mono- and polyhydrates of guanine and adenine

Pedepar:

1. O6’exTH HOCIIIPKEHHS: MOHO- Ta NOJIiripaToBaHi KOMIJIEKCH TyaHiHy Ta afieHiHy. MeTa: TeopeTnyHe
IOCJIiIKEeHHS BILIMBY TiipaTHOI 000JI0OHKM Ha FEOMETPHUYHI IIapaMeTpH i BIACTUBOCTI afIeHiHy i I'yaHiHy, XapaKTepy
MOYKJIMBUX MDKMOJIEKYJISIDHUX B3a€MOIiN MK BOZI010 i OCHOBaMH, a TAKOXK BIJIVBY BOJY Ha BilHOCHY CTabiIbHICTh
PiIKiCHUX i KAHOHIYHUX TayTOMEPIB IyPUHOBUX OCHOB. ME€TOIM: PO3PAaXyHKOBI METOAM HEEMITIPUYHOI KBAHTOBOI
XiMmii i MOJIEKYJIIPHOI IMHAMIKU 3 ypaxyBaHHSIM €JIEKTPOHHOI KopeJislii B paMKax Teopil PyHKLiOHAy T'YCTUHY i
Teopii 30ypenb Mennepa-Ilneccera gpyroro nopsaky. HaykoBa HoBU3Ha: 6YJI0 NOCIIIKEHO BCi HalbinbI cTabiIbHi
MOHOTIJIpaT! TayTOMEPIB I'yaHiHy i aJieHiHy, BUBYEHO OCOOJIMBOCTI MI’KMOJIEKYJISIPHUX B3a€MO/IiH B TIOJIiriApaTax
aJleHiHy i ryaHiny, ski Bkjto4aloTh 12-17 mosiekys Bogu, Biepiie B HabmkeHHi Kapp-TlappiHesio BUBYEHO
CTPYKTYpPY afieHiHy i r'yaHiHy y BOGHOMY cepenoBuli. [IpakTuyHe 3Ha4€HHS: yTOYHEHHS TapaMeTpu3allii ChI0BUX
I10J1iB MOJIEKYJISIPHOI IMHAMIKH, 32 JOIIOMOTOIO IKUX ONUCYEThCA IUHAMIKa HYKJI€IHOBUX KUCJIOT, iIHTEpIIpeTaLis

CIIEKTPAJIbHUX AHVX [IPO TAyTOMEPHi PiBHOBATN.



2. Objects of investigation: mono- and polyhydrates complexes of adenine and guanine The aim: theoretical
investigation the influence of water shell in geometry and property of adenine and guanine, the character of
possible intermolecular interactions between water and nucleic bases and contribution water molecules to relative
stability rare and canonic purine bases. The methods: non-empirical quantum chemistry and molecular dynamics
methods including electron correlation at frameworks of density functional theory and the second order
perturbation Moller Plesset theory. Scientific novelty: the systematic research of the structure of the most stable
guanine and adenine tautomers monohydrates was performed in the context of this thesis. The specific character
of intermolecular interaction was investigated for polyhydrated complexes of guanine and adenine which include
12-17 water molecules The structure adenine and guanine in water environment has been found by Car-Parrinello
aproach. Application: the more precise force fields parameterization for DNA molecular dynamics and
interpretation spectral data for DNA bases tautomeric transition.
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