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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHUX PYOPHK: 29.29, 34.17

Tema gucepranii:
1. CTpyKrypa Ta JrHaMiKa BIIOPSAKYBaHHs [IPOTUIMOHIB HABKOJIO MOABiMHOI cripani JHK

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

Pedepar:

1. B nucepTauii copmynboBaHO KOHIENL|0 ArnHaMidHOI ioH-docdaTHOi rpaTku JHK, 3rinHo 3 KO0 IPOTUIOHU
HABKOJIO NOJBIIIHO] cripasii yTBOPIOIOTh BIIOPSIIKO-BaHy CTPYKTYPY, OLiOHY 0 I'paTKu ioHHOro Tumy. s
BM3HAUEHHS IIPOSBIB BIIOPS]-KyBaHHS IPOTUHOHIB B KOJIMBAJILHUX CIIEKTPaxX PO3BUHYTO MOJIeJli AMHAMIKM i0H-
docdarHoi rparku JHK Ta no6ymoBaHoO Mifxin AJj1s ONMCcaHHs iIHTEHCMBHOCTEM MOJ, B HU3bKOYAaCTOTHHUX CIIEKTPax
KOMOiHaliiiHOro po3ciloBaHHS CBiTJa. B pe3ysnbrati BUusB-j1IeHO Moau ioH-GocdaTHUX KOJUBAHb 11Jis Pi3HUX Popm
noasiitnoi cripani JIHK y Bu-nanky npotuiionis Na+, K+, Rb+, Cs+ i Mg2+ B nianazoni yacrort Biz, 100 mo 180 cm-1.

[TosicHeHO NposBU BNOPAIKYBaHHS NPOTUiioHiB [JTHK B eKcriepruMeHTax 3 €JIeKTPOIPO-BiTHOCTi BOJHUX PO34YMHIB



JHK Ta B eKcriepuMeHTax 3 JOCIiIKEHHS TEKCTYp BUCylle-HUX IiBoK JHK 3 conmamu nykHux MeTasiB. B pamkax
METOJly MOJIEKYJISIPHOI ANHAa-MiKM I10Ka3aHO, 1110 BIOPSAKYBaHHS IPOTUIOHIB HaBkoJsio JHK cyTTeBO 3a/1€XXUTh Bif
XapakTepy ix rigparatii, a pyx NpOTUHMOHIB Mifl Ai€l0 30BHIIIHbOTO €JIEKTPUYHOTO I10-JIS1 MOAYJIIOETHCS
IIOCJIIOBHICTIO Map OCHOB. Brieplie BU3HAYEHO CTPYKTYPY XapaKTe-PHUX KOMILJIEKCIB B COJIbBATHII 000JI0HI]
¢docdarnHux rpyn ocrosa noapiiiHoi cripasni JHK 3a npucyTHOCTI MOJI€KyJ IEPOKCULY BOJHIO Ta IPOTUIOHIB Na+.
JocnimKeHHs BIIOPSIKYBaHHS MOJIEKYJIIPHUX IIPOTUHOHIB (MOJIeKyJI [10J1iaMiHiB IyTpecuuHy2+, crie-pMinuay3+,
CllepMiHy4+) 10Ka3aJso, 0 BOHU NEePEBAKHO JIOKAIi3YIOThCSl B MIHOPHOMY >K0J100i IOJBiMIHOI cripasi 3 HalIMeHIIO
LIMPYHOIO, M0 OOYMOBJIIOE IXHIO ClIenuid-HiCTb 4O MOCIiLOBHOCTI Iap HyKJIE€OTUIiB TUIY A-TPaKTy. B o6yacTsx,
Ie Binoysa-toTecsa JHK-ITHK KOHTaKTH, II0/liaMiHY BIIOPSIIKOBYIOTHCS, YTBOPIOIOYM MiXKCITipasibHi 3IINBKU.

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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PeuenseHTu
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PeecTpartop
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BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko T.A.
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