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1. "KondopmatiiiHi XxapaKTepUCTUKU Ta BHYTPIIIHbOMOJIEKYJISIPHI BOIHEBI 3B'S13KM B aHiOHax 2'-

I€30KCHPUOOHYKIIEOTUIIB Ta iX IPOTOHOBAHUX TayToMepax"

2. "Conformational characteristics and intramolecular hydrogen bonds in 2'-deoxyribonucleotides and their
protonated tautomers"

Pedepar:

1. O6'eKT BoCiIKEeHHS: IPOTOHYBAaHHSI MOHOQHIOHIB 2'-[1€30KCUPUOOHYKIEOTU B 110 T€TePOaTOMaxX a30TUCTOL
OCHOBH Ta MOTO BILJIMB Ha KOH(POPMAaLliliHi XapaKTePUCTUKY HYKJIEOTUIB, a TAKOX I1apaMeTpu
BHYTPIIIHbOMOJIEKYJIIPHUX BOJHEBUX 3B's13KiB. MeTa LOCIiIpKEHHS: BUBHAaY€HHS KOHPOPMaLiliHUX XapaKTePUCTUK i
BHYTPIIIHbOMOJIEKYJIIPDHUX B3a€MOJill B MOHOAHIOHAX KJIACUYHUX 2'-1€30KCUPUOOHYKIIEOTULIB Ta iX
IIPOTOHOBAHMX 32 a30TUCTOIO OCHOBOIO TayTomepax. Ocob6MBa yBara puiisacs BIJIUBY
BHYTPIIIHbOMOJIEKYJIIPHUX B3a€MOJil1 BOJJHEBUX 3B's13KiB HAa KOHGOPMaLLilo i eHepreTuKy MoJsiekys. Metogu
IOCJiIKEHHS Ta anapaTypa: AOCJiIpKEHHs] BUKOHAHI 33 JOIIOMOIOI0 TEOPETUYHUX METO/IiB HEEMITIpUYHNU
KBAHTOBOI XiMii 3 ypaXxyBaHHSIM €JIEKTPOHHOI KOpeJIsiLii B paMKax Teopii PyHKIioHaIy €/1eKTPOHHOI I'YCTUHU
(pynkuionan B3LYP 3 6azucamu 6-311++G(d,p) Ta AUG-cc-pVDZ) i Teopii 36ypeHHst Miosinepa-Ilneccera gpyroro



nopsaky (MP2 /6-311G(d,p)). BHyTpilIHbOMOJIEKYJISIPHI B3a€MOZIi BUBYEH] 32 TOIIOMOTOI0 TOIOJIOTiYHOTO aHAIi3y
PO3IIoZiNy eJIeKTPOHHOI I'YCTUHY B paMKax Teopii beiinepa "ATomu B MosieKysax" i METOZy HaTypasIbHUX OpbiTaneit
3B's13KiB (NBO). [locyimpkeHHs guHamiky mosiekyan AMP 37ificHIOBaiyM MEeTO0M HEEMITipUYHOI MOJIEKYJISIPHOI
nyHamiku Kapa-Tlapinesnsno. TeopeTuyHi Ta IPaKTUYHi pe3yJIbTaTU: MPOBEJEHO CUCTEMATUYHE JOCiIKEHHS]
KOH(pOPMaLiiHUX XapaKTEPUCTUK aHiIOHIB KAHOHIYHUX 2'-[1,€30KCUPUOOHYKIIEOTUIiB; BCTAHOBJIEHO HASBHICTb PSLy
BHYTPIIIHbOMOJIEKYJIIPHUX BOJHEBUX 3B'sA3KiB, 1110 BIVIUBAIOTh Ha KOH(OPMALIil0 HYKJIEOTHiB; TPOaHai30BaHO
3MiHU B €HEPreTULli i XapaKTepi BHYTPILIHbOMOJIEKYJISIPHAX B3a€MOZIN B aHIOHAX KJIACUYHUX 2'-
I€30KCMPUOOHYKJIEOTUIIB IIPM BKJIIOUEHHI iX y CTPYKTYpY pi3Hux TumiB JJHK; BUBY€HO BIJIMB IPOTOHYBAaHHS
a30THCTOI OCHOBY Ha CTPYKTYPY, €HEPreTUKY Ta BHYTPIIHbOMOJIEKYJISIPHI B3a€MOJIiI B aHiOHax 2'-
I1€30KCHPUOOHYKJIEOTUIiB; BCTAHOBJIEHO CIIOPiAHEHICTD 10 IPOTOHY KO>KHOIO reTepo aTOMa a30TUCTOI OCHOBU Ta
PO3Pax0OBaHO 3aCEJIEHICTh TAyTOMEPiB IPOTOHOBAHUX HYKJIEOTUIiB; Ha MPUKJIATi MoJeKyau AMP nokasaHo
B32€MO3B'SI30K MK KOH()OPMALiHOK IMHAMIKOIO HYKJIEOTU/IIB Ta TAyTOMEPHUMU Nepexojamu. HoBusHa:
OTPMMAaHi JaHi MPEICTaBJISI0Th OCHOBY JIJIs1 yTOUHEHHS [TapaMeTpU3allii CUJIOBUX I10JIiB KIACUYHOI MOJIEKYJISIPHOL
IVHaMiKH, sIKi BAKOPMCTOBYIOTbCS IJ1s1 MOJI€JIIOBaHHS CTPYKTypu Ta guHamiku JJHK. YrpoBamkenHs: Hemae. Chepa
(rasty3p) BUKOPUCTAHHS: BIOCKOHAJIIEHHSI METOIB KJIACUYHOI MOJIEKYJISIPHOI AMHAMIK/, yTOYHEHHS [TapaMeTpU3allii
CMJIOBUX TIOJIIB KIIACUYHOI MOJIEKYJISIPHOI IMHAMIKU, MOJI€JIIOBaHHS CTPYKTYypH Ta nuHamiku JJHK metogamu

KJIACMYHOI MOJIEKYJISIPHOI TMHAMIKU.

2. The object of the research is: protonation of heteroatoms of nucleobases of anions of the canonical 2'-
deoxyribonucleotides and their influence to the conformational characteristics of nucleotides and parameters of
intramolecular hydrogen bonds. The purpose of the research is: definition of the conformational characteristics
and intramolecular hydrogen bonds in monoanions of canonical 2'-deoxyribonucleotides and their protonated by
heteroatoms of nucleobases tautomers. Special attention was handling to the influence of the intramolecular
hydrogen bonds to the conformation and relative energy of molecule. The methods employed are: theoretical
methods of non-empiric quantum chemistry using the density functional theory with the Becke's three-parameter
exchange functional and the gradient-corrected functional of Lee, Yang and Parr (6-311++G(d,p) and aug-cc-pvdz
basis sets were applied) and at the MP2 /6-311G(d,p) level of theory. Intramolecular interactions was carried out
within Bader's AIM approach using the B3LYP /6-31++G(d,p) wave function and Natural Bonding Orbitals Theory
(NBO). The molecular dynamics simulations of AMP molecule were carried out using Car-Parrinello molecular
dynamics (CPMD) simulations. The theoretical and practical value of the research: systematical investigation of
conformational and energetical characteristics of anions of the canonical 2'-deoxyribonucleotides was performed;
set of intramolecular hydrogen bonds that influence to the geometry of nucleotides was shown; changes in
energetical characteristics of molecules and in characters of intramolecular interactions in anions of canonical 2'-
deoxyribonucleotides during their incorporation to the structure of DNA was analyzed; influence of protonation of
heteroatoms of nucleobases to the structure, energetical characteristics and intramolecular interactions in anions
of the canonical 2'-deoxyribonucleotides was studied; value of proton affinity for each of the heteroatoms of
nucleobases and the distribution of protonated tautomers was defined; for the AMP molecule mutual influence of
conformational dynamics of nucleotides and their tautomerical transition was described. The novelty: obtained
data are the base for the parameterization of force fields of classical molecular dynamics, that used for modeling of
structure and dynamics of DNA. Information about characters of changes of conformational characteristics of the
nucleotides during the protonation is useful for understanding of molecular mechanisms of damages of nucleic
acids structure due to the action of acid agents. Implantation: none. Region of application: parametrization of force
fields of classic molecular dinamics, modeling of structure and dinamics of the DNA by the methods of classic
molecular dynamics.
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