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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 29.29, 34.17

Tema guceprauii:
1. CTpykTypa Ta JuHaMika BIIOPSAKYBaHHS IPOTUMOHIB HAaBKOJIO NOABIMHOI cripani JHK

2. Structure and dynamics of counterion ordering around the DNA double helix

Pedepar:

1. B puceprauii cpopMyIbOBaHO KOHLEMNI|IO AUHAMiuHOI ioH-pocdaTHOI rpaTku [JHK, 3rifHO 3 KO0 IPOTUIIOHU
HaBKOJIO MOABIIHOI cllipasli yTBOPIOIOTh BIIOPSIAKO-BaHy CTPYKTYPY, OAIOHY 0 I'PATKM iOHHOTO TUIly. [I71s1
BU3HA4YEHHS MIPOSIBIB BIIOPSJ-KYBaHHS [IPOTUMOHIB B KOJIMBAJIbHUX CIIEKTPAX PO3BUHYTO MOJEJI TNHAMIKY i0H-
docdarHoi rpatku JHK Ta no6ymoBaHo mifxin AJ1s1 ONMCaHHS iHTEHCMBHOCTENM MOJ, B HU3bKOYAaCTOTHHUX CIIEKTPax
KOMOIHAILiITHOTO PO3CilOBaHHS CBiTJa. B pe3ysbTarti BUsSB-J1€HO MOAY i0H-(OoCcPpaTHMX KOJIUBAHb 17151 Pi3HUX (POpM
noagiitHoi cripani JHK y Bu-nanky npotuiioniB Na+, K+, Rb+, Cs+ i Mg2+ B gianazoni yactot Biz, 100 mo 180 cm-1.
[TosicHeHO POSIBY BIIOPAAKYBaHHSA NpoTUiioHiB IHK B eKcriepuMeHTax 3 €J1IeKTPONPO-BiIHOCTI BOGHUX PO34YUHIB
JHK Ta B eKcriepuMeHTax 3 JOCIiIKEHHS TEKCTYp BUCyle-HUX IUIiBOK JHK 3 conmamu nykHuX MeTaniB. B paMmkax
METOJly MOJIEKYJISIPHOI AVHA-MIKM [TI0KA3aHO, L0 BIIOPSAKYBAaHHS IPOTUMOHIB HaBKOJIO JJHK CyTTEBO 3a/1€KUTD Bif

XapakTepy ix rigparatii, a pyx NpOTUHMOHIB Mifl i€l 30BHIIIHBOTO €JIEKTPUYHOTO I10-JIS1 MOAYJIIOETHCS



IIOCJIIOBHICTIO Iap OCHOB. Briepie BU3HAaY€HO CTPYKTYPY XapaKTe-PHUX KOMILIEKCIB B COJIbBATHIN 0O0JIOHLI
docdartHux rpyn octosa nogsitiHoi cripasni JHK 3a mpucyTHOCTI MOJIeKyJ IEPOKCUAY BOIHIO Ta IPOTUIOHIB Na+.
JocmimKeHHs BIOPSIKYBaHHSI MOJIEKYJISPHUX NIPOTUIOHIB (MOJIEKyJI [10J1iaMiHiB IyTpecuHy2+, Clie-pMinuHy3+,
CIlepMiHy4+) 10Ka3aJIo, [0 BOHU NMEePEBAKHO JIOKAIi3YIOThCSI B MIHOPHOMY >K0J100i IOBIMHOI cripasi 3 HAIMEHIIO
IIMPUHOIO, 0 00YMOBJIIOE iXHIO crienn(iu-HiCTb 10 NOCiIOBHOCTI Iap HYKJI€OTUiB TUIly A-TPakTy. B 061acTsIx,

Ie Binoysa-toTbcsa JHK-THK KoHTaKTH, NI0JliaMiHY BIIOPSIIKOBYIOTHCS, YTBOPIOIOYM MiXKCITipajbHi 31IMBKU.

2. The concept of the dynamical DNA ion-phosphate lattice has been formulated in the thesis, according to which
the counterions around the double helix form a regular structure similar to an ionic lattice. To determine the
manifestations of counterion ordering in vibrational spectra, models of the dynamics of the ion-phosphate lattice
of DNA were developed and an approach was built to describe the intensities of modes in low-frequency Raman
spectra. As the result, the modes of ion-phosphate vibrations in the range from 100 to 180 cm-1 have been
determined for Na+, K+, Rb+ and Cs+ counterions. Manifestations of the arrangement of DNA counterions in
experiments on the electrical conductivity of aqueous solutions of DNA and in experiments on the study of the
textures of dried DNA films with alkali metal salts are explained. Within the framework of the molecular dynamics
method, it is shown that the distribution of counterions with respect to the DNA essentially depends on the
character of hydration, and the movement of counterions under the action of an external electric field is
modulated by the sequence of base pairs. For the first time, the structure of characteristic complexes in the
solvate shell of phosphate groups of the backbone of the DNA double helix was determined in the presence of
hydrogen peroxide molecules and Na+ counterions. The study of ordering of molecular counterions (molecules of
polyamines putrescine2+, spermidine3+, spermine4+) showed that they are mainly localized in the minor groove of
the double helix with the smallest width, which determines their preferential binding to the A-tract nucleotide
motif. In the regions where DNA-DNA contacts occur, polyamines are arranged, forming interhelical crosslinks.
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