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1. ETaniy BUKOHAHHS

Homep etany: 2

Hassa erany: [IpoaHasnisyBaTu OTpUMaHi TpaeKkTopii, po3paxyBaTu 3MiHy KOHpOpMaliliHiX napameTpis mosiekyau JHK min pieto
€JIEKTPUYHOTO I10JIs1, @ TAKOX I'yCTUHY KOJIMBAJIbHUX CTaHiB MOJIeKyJ Bogu. OdopmuTu nmybikalii 3a pe3ysibTaTaMi BUKOHAHOI

poboTU
IToyaToxk eramy: 01-2022
3akiHueHHs eTany: 12-2022

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHnaBsenp

HasBa oprasisanii: [HCTUTYT TeopeTnyHoi ¢izuku im. M. M. Boromo6osa HarjionanpHoi akagemii Hayk Ykpainu
Kopm, €IPIIOY /ITIH: 05417124

IlignmopsakoBaHicTk: HanioHanbHa akasieMis HayK YKpaiHu

Agppeca: Bys. MeTpoJioriuna, 6y, 14-6, M. Kuis, 03143, Ykpaina

Tenedon: 380445265998

Tenedon: 380445265362

E-mail: itp@bitp.kiev.ua

WWW: http: / /bitp.kiev.ua

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

Hassa oprasisanii: [HCTUTYT TeopeTnyHoi ¢izuku im. M. M. Boromo6osa HarjionanpHoi akagemii Hayk Ykpainu
Koz €IPIIOY /IITH: 05417124

Appeca: By1. MeTpoJioriuHa, 6yz. 14-6, M. Kuis, 03143, Ykpaina

ITignopsiaxoBaHicTh: HallioHanbHa akafieMis HayK YKpaiHu

Tenedon: 380445265998

Tenedon: 380445265362

E-mail: itp@bitp.kiev.ua

WWW: http: / /bitp.kiev.ua

4. JI>kepesia Ta HanpssMU piHaHCYBaHHA

IligcraBa aJ1 NpoBeAeHHs POOiT: 34 - JOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABUOi BIaJi1, aKaZieMielo HayK

(ro;10BHMMU PO3NOPSIAHMKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)

KIIKBK: 6541030



Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTuynmii o6csar pinancyBaHHs 3a 3BiTHMH etam: 130.000 TuUC. IpH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

Komm'ioTepHe MopesoBaHHS AUHaMiKu noagifiHoi cmipani JHK Ta ii i0H-TigpaTHOro OTOYEHHS B 30BHILIHBOMY €JIEKTPUYHOMY

noJIi

Ha3sBa po6oTHu (aHrJI)

Computer simulations of the dynamics of a DNA double helix and its ion-hydration environment in an external electric field

Pedepar (yxp)

MeTo10 po6OTH € AOCTIIKEHHSI METOJaMU KOMITIOTEPHOTO MOJIEJIIOBaHHsI JUHAaMiKu MakpomoseKkyau JHK min mielo 30BHilHbOTO
€JIEKTPUYHOTO T10JI81, & TaKOX B3aemogii aromHux rpyn JHK 3 ii ioH-rigpatHum otodyeHHsIM. Makpomosekyna JHK B anpi xkuBoi
KJITUHY 3HAXOJUTHCSI B PO3YHMHI, SIKMI 3[1€6i7IbIIOr0 CKIAJAETHCS 3 MOJIEKYJ BOOU Ta MPOTHiOHIB. CKJa/ LIbOTO PO34YMHY Binirpae
BUpimanpHy posb y crabinizanii JHK y Bursani moasiiiHoi cripasi, BusHayvae ii ¢opmy, a TakoX BIJIMBAE HA ii CTaGiNBHICT.
BinmoBifgHO, SIKIIO XapaKTep IbOr0 PO3YMHY [IEBHUM YMHOM 3MIHUTH, 1i€ BIUIMHE Ha BCi mopasneii npouecu QpyHKijonysaHHs [JTHK
B KJITMHI, 2 TaKOX Ha Ipolecu mepenadyi reHetwyHoi iHdopmanii. ¥ Blaemonii JHK 3 ii ioH-rimpaTHUM OTOYEHHSM MO>KHA
BUJJINTY /1B BXJINBUX ACIIEKTH — B3a€MOJIs 3 IPOTHiIOHAMH, a TAaKOXK B3AEMOIis i3 rijpaTHOI0 060I0HKOIO (MOJIEKYIaMU BOZH).
B mepwiii yacTuHi po6OTH ZOCIimKeHO MexaHiKy makpomosiekynun IJHK mim miero 30BHIMIHBOrO esneKTpudHOro mnoss. bynyTs
MpoBeJeHi cUMyJIsLii cuctemu 3 makpomosekynu JJHK y BogHO-iOHHOMY PO34MHi [AJ1s1 Pi3HMX 3HA4Y€Hb 4aCTOTU Ta aMIUITyAU
30BHIIIHBOTO MEPIOAUYHOTO €JIEKTPUYHOTO MOJsl. 3 OTPUMMAHUX PE3yJbTaTiB MOMEIOBAHHSI PO3PAaxOBaHO KOH(OpMaliiHi
napamerpu noaginnHoi crnipasni JJHK, 30kpema napameTpu CTyIEHIB BiJILHOCTI HyKJIEIHOBUX OCHOB Y KOMIUIEMEHTAPHUX I1apax, a
TAaKOX IMapaMeTpy PyXiB I1ap OCHOB B LIIJIOMY BilHOCHO IHIIMX IIap OCHOB. TaKOX 3HAIZEHO YaCTOTY 30BHILIHBOTO I10JIS, 3a SIKOI
aMIIiTyZa KONMBaHb KOH(GOPMALIHMX NMapaMeTpiB € MaKCUMMalbHOWK. B Apyriii yacTuHi poboTH Oyne HOCIifKeHa B3aeMOIis
makpomosekyau JJHK 3 ii rigpaTHo0 06070HKO0. Byzie TpoBeeHO MOLEMI0BaHHS cucTeMH 3 osiromepy JHK, HeiiTpanizoBaHoro
MpPOTUiOHaMHY, Y BOASIHOMY Kybi. Byie po3paxoBaHO I'yCTUMHY KOJIMBAJILHUX CTaHIB MOJIEKYJ BOAM BifHOCHO aToMmHuX rpyn JHK y
pi3HMX TifpaTHUX O06OJIOHKaX MaKPOMOJEKYJIM, a TaKOX Y >K0j00ax MOABiiHOI cmipani. Po3paxoBaHy 3ajyI€XKHiCTb TYCTHHHU
KOJIMBAJIbHUX CTaHIB Bifj 4aCTOTU OyZe MOPIiBHSIHO 3 €KCIepUMEHTAIbHUMU CIIEKTpaMu iH(PpauepBOHOTO TOTJIMHAHHS, a TaKOX

KOMOiHaLiiHOTO PO3CisTHHSI.
Pedepar (aHrI)

The aim of the present work is to study the dynamics of a DNA macromolecule under the action of an external electric field, as
well as the interaction of DNA atomic groups with its ion-hydrate environment within modern computer simulation methods.
The DNA macromolecule in a cell nucleus is situated in a solution, which consists mainly of water molecules and counterions.
The composition of this solution plays a crucial role in the stabilization of DNA as a double helix, determines its shape, and also
affects its stability. Accordingly, if the nature of this solution is somehow changed, it will affect all subsequent processes of DNA
function in the cell, as well as the genetic information transfer processes. In the interaction of DNA with its ion-hydrate
environment, two important aspects can be distinguished - interaction with counterions, as well as interaction with the
hydration shell (water molecules). In the first part of the present work, classical all-atom molecular dynamics will be used to
study the mechanics of the DNA macromolecule under the action of an external electric field. The system consisting of a DNA
macromolecule in an aqueous-ionic solution will be simulated for different values of frequency and amplitude of the external
periodic electric field. From the obtained simulation results, the conformational parameters of the DNA double helix will be
calculated, in particular, the parameters of nucleic bases in complementary pairs, as well as the parameters of base-pair
movements in general with respect to the other base pairs. The frequency of the external field at which the amplitude of
oscillations of these parameters is maximal will also be found. The second part of the work will investigate the interaction of the



DNA macromolecule with its hydration shell. The vibrational density of states for water molecules with respect to the DNA
atomic groups in different hydration shells of the macromolecule will be calculated.

Inpexc YIK: 577.3.01;577.38;577.3.001.57, 577.3.01;577.38;577.3.001.57, 577.3.01;577.38;577.3.001.57, 577.3.01;577.38;577.3.001.57,
577.3.01;577.38;577.3.001.57

Kopgu Temarnunux pyopuk HTI: 34.17.03, 34.17.03, 34.17.03, 34.17.03, 34.17.03
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Haspa npoaykuii (ykp): HaykoBi my6:ikauii

Haspa mpoaykuii (anrJi): Scientific publications

OuikyBaHi pe3yJybTaTH: MeTou, Teopii

T'anyss 3acrocyBanH4: QiznKo-MaTeMaTHUYHi HAYKU

Onuc npogykuii (ykp): BinnpasneHno nyb6:ikauito o €sponeiicskoro biodiznunoro XXypuany (European Biophysics Journal)

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHSs IPMHIMIIOBO HOBOI IPOAYKIi (MaTepiasiB, TEXHOJIOTIH TOILIO) AJIs

3abe3reyeHHs eKCIIOPTHOrO NOTEHIiay Ta 3aMillleHHIO IMIIOPTY

Cragis 3aBepmenocti HTII: 3sit no HIIJIKP

Buposamskenus HTII: He BupoBamkeHo

CTpOKH BIpOBaJ>KEHHS:

BupoO6HHK npoayKuii: [HCTUTYT TeopeTu4Hoi ¢i3uku iMm. M. M. Boroso6oBa HAH Ykpainu
Cro>KHBayi NpoayKuii:

IlepcneKTHUBHI pUHKH:

IIpaBa iHTeseKTyas1bHOI BJIacHOCTI: B YkpaiHi

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJJKP
7. Bi6sriorpagiyHuii onuc

8. 3BiTHa JOKyMeHTaLis

KinpKicTh CTOPiHOK B 3BiTi: 19
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiOMOCTI

IlepeJiik 0ciO-BHKOHABIIiB

3popescbkuii Onekciit OnekcaHIpoBruY
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