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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.29.25

Tema gucepranii:
1. KOHKypeHTHa B38€MO,HiH MOJIEKYJI IIEPOKCUAY BOIHIO Ta BOAU 3 UEHTPAMU BITi3HABaHHS MaKpPOMOJIEKYJIN ,HHK

2. Competitive interaction of hydrogen peroxide and water molecules with recognition sites of DNA

macromolecule

Pedepar:

1. B po6oTi focinKeHo KOHKYPEHTHY B3aEMOZii0 MOJIeKyJl nepokcuny BogHio (H202) Ta Bogu 3 ieHTpaMu
HecneyudiuHoro (pocdarnumu rpynamu octoBy JHK) i cnenudiyHoro (HykseiHOBi OCHOBH i Tapy OCHOB)
BIi3HaBaHHS Makpomosekyau JHK. [ly1g po3paxyHKiB BUKOPUCTOBYIOTHCSI METOJM aTOM-aTOMHUX IOTEHILialbHUAX
(YHKIii, a TAKOXK KBAHTOBOI MEXaHIK1 MOJIEKYJI. PO3IJISIHYTO KOMIIEKCH, 10 CKIAAA0Thes 3 GocPaTHUX IPyI
JHK, HykneinoBux ocHOB AnieHiny (A), Tuminy (T), 'yaniny (G) i Iluto3uny (C), a Takox nap ocHoB AT i GC 3
mostekysamu H202 i H20. Pe3ynbratul po3paxyHKy I10Ka3ajy, 10 MOJIEKYJIA IEPOKCUY BOLHIO MOXE YTBOPIOBATU
KomIuiekc 3 pocdartHoo rpynoto JHK, sxuil € He MeHII cTabibHUI Ta 6iJIbII JOBIOKMBYYUH, HDK aHaJIOTTYHUI
KOMILJIEKC 3 MOJIEKYJIOIO BOJ Y. 3HalileHO KOHKPETHI aTOMHIi IpyNy HyKJIEIHOBUX OCHOB, SIKi € OiJIbIll €eHepreTU4HO
BUTIIHAMU [IJ151 YTBOPEHHSI CTabijIbHOTO KOMILIEKCY 3 MOJIEKYJIOK IIEPOKCUIY BOJHIO, HiXX 3 MOJIEKYJIOI BOIU.
Takoxx nokasaHo, 1o icHy10Tb neBHi KoHOirypaii nap ocHoB AT i GC (‘'mpuBinKpuUTi' Ta 'pO3TATHYTI'), SIKi

CTabisi3yI0ThCSI MOJIEKYJIO0 IIEPOKCULY BOLHIO CYTTEBO Kpallle, HK MoJjIeKyJioio Bogu. [TokazaHo, o Taki cTaHu



MOJKHA CIIOCTepiraTu B eKcriepuMmeHTax 3 ansininry JJHK 3a mornoMorono MeTofiB MiKpOMaHIIyII0BaHHS OKPEMOIO
MOJIeKyJ1010. ToMy Lii METOAM MOXKYTb OYTH BUKOPUCTAHI [JI1 €KCIIEPUMEHTAJILHOTO CIIOCTEPEsKEeHHSI B3a€MOJ|i
IIEPOKCULY BOJHIO 3 MakpoMoseKysolo JHK. PopmyBaHHS TaKUX KOMIUIEKCIB MOXKe 6JI0KYBaTU ITPOLIECU
BrizHaBaHHs JJHK ¢pepmenTamu i, oTxKe, 6J10KyBaTU NpoLecy nepenadi reHeTUYHoi iHpopMallii B paKOBUX KJIITUHAX

B IIPOLIECI Teparlii OHKOJIOTIYHMX 3aXBOPIOBAHb IIyYKaMU BaXKKMX iOHIB.

2. Competitive interaction of hydrogen peroxide (H202) and water molecules with nonspecific (phosphate groups
of the DNA backbone) and specific (nucleic bases and base pairs) DNA recognition sites is studied. Atomic-atomic
potential functions method as well as quantum mechanics are used for the calculations. Complexes consisting of
DNA phosphate groups, nucleic bases Adenine (A), Thymine (T), Guanine (G) and Cytosine (C), as well as AT and GC
base pairs with H202 and H20 molecules are considered. The calculation results showed that hydrogen peroxide
molecule can form a complex with DNA phosphate group, which is no less stable and more long-living than a
similar complex with water molecule. Specific atomic groups of nucleic bases that are more energetically
advantageous for the formation of a stable complex with hydrogen peroxide molecule than with water molecule
are found. It has also been shown that there are certain configurations of AT and GC base pairs (‘open' and
'stretched’) that are stabilized by hydrogen peroxide molecule significantly better than by water molecule. It has
been shown that such states can be observed in DNA unzipping experiments using single-molecule
micromanipulation techniques. Therefore, these methods can be used to observe experimentally the interaction of
hydrogen peroxide molecules with DNA. The formation of such complexes can block the DNA recognition by
enzymes and, therefore, block the genetic information transfer processes in cancer cells during ion beam therapy
treatment.

Jep>kaBHHH peecTpaniliHuil Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIbBHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi goKymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bosikos Ceprit HaymoBuy

2. Volkov Sergej N

KBasidikanis: 1. ¢.-m. n., 01.04.02
InenTudikarop ORCID ID: He sacrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Hanni Onekcanup BacunboBuy

2. Chalyi Alexander V.

KBasigikamis: s ¢.-m. 1., 01.04.02, 01.04.14
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. lectonanosa 'anna BikTopiBHa

2. Shestopalova Anna V.

KBasidikanis: . ¢.-m. 1., 03.00.02
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs

PeuenseHTu



VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

3aropopHiit AHaTonil ['miboBruY

3aropopHiit AHaToniM ['iboBUY

FOpuenko T.A.



