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Pedepar:

1.V npuceprauii MoJieKyJsia gBOCIipaJbHOTO MIOJIiIHYKIEOTUIY 3 IPOTUIOHAMY JIY)KHUX METAJIIB PO3IJISAETLCH, ¥
BUTJISi TPATKK IOHHOTO KpUCTasny. JJuHaMiKa Takoi rpaTKy JOCiAKyBajacs B paMKax IiIxony YOTUPbOX Mac
Bosnikosa i KoceBuya i Teopii ioHHUX KpUCTAaiB. [l BUBHAYEHHS €JIeKTPOCTAaTUYHUX B3aEMO/IN MiX 3apsiiamu
MoABiNHOI criipasii Ta MpOTUiOHaMU PO3pO6JIEHO CeliaJIbHUM MiAXiA 71 OLiHKY JieJeKTPUYHOI IPOHUKHOCTI iOH-
TrifpaTHOTO APy NOJiHYKJIEOTHU Y Ta KOHCTaHTU MagenyHra ioH-¢ocdartHoi rpatku. OTprMaHi 3Ha4€HHS
IlieJIeKTPUYHOI IPOHUKHOCTI 3MIiHIOIOTLCA Bif, 2,3 10 2,6, 3aJI€5KHO Bif|, TUITy TPOTHiOHA. 3HAY€HHS KOHCTaHTa
MagesnyHra BUSIBUNIMCS 6JIM3bKMMU [0 3HAYEHHS1 OHOBUMIipHOro Kpucrany (1,386). B pesysbTarti nokasaHo, 110 B
HU3bKOYaCTOTHOMY CIIEKTPI IBOCHIpAJIbHUX OJIIHYKJIEOTUAIB [IOBMHHA iCHYBaT MOJA KOJIMBaHb IIPOTUIOHIB
BiZTHOCHO (pocdaTHUX Ipyn OCTOBA NOJBINHOI cripasi. PospaxoBaHi 4acToTy i0H-GoCpaTHMX KOJIUBAHD 115

IIOJIIHYKJIEOTU/IiB Y BUCYLIEHOMY CTaHi Ta [1Jis MOJIHYKIeOoTUAiB y B- Ta A-dpopmax noagiitHoi criipati 3



nporuioHamu Li+, Na+, K+, Rb+ta Cs+. [TokazaHo, 110 npu 36inbLIIeHHi Macu IPOTUiOHY YacToTa ioH-(docdaTHUX
KOJIMBaHb 3MeHIyeTbCs Bif 250 1o 95 cM-1. Po3paxyHoK aMmiiTy KoHpOpMaliiiHMX KOJIMBaHb [10Ka3aB, 10 JIerKi
nportuionu (Li+, Na+ ta K+), pyxarouucs BifHOCHO ¢pocdaTHUX IPYIl OCTOBA MAaKPOMOJIEKYJIU, HE 30yPIOIOTh
BHYTPIIIHBOI JUHAMIKU NTOABIMHOI crnipasi, a Baxki npotuionu (Rb+ Ta Cs+) IpUMyIIYIOTh pyXaTUCS BCi CTPYKTYPHI
eJIeMEeHTH MOJIiHyKIeoTuy. 715 crioctepeskeHHsI Moy ioH-(ocdaTHUX KOJMBaHb JOCIKYBaJIMCS CIIEKTPU
KOMOIHaIIIITHOTO PO3CiSIHHS CBiTJIa BOgHUX po3unHiB Na- ta Cs-JJHK. BusiBunocs, mo B 060X CrieKTpax
criocrepiraerscst cmyra 100 cm-1, iHnTeHcuBHiCTb Koi B cniektpi Cs-JIHK marbke BABidi 6inbila, HDK B crieKTpi Na-
JHK. ITincunenns giei cmyru B cnektpi Cs-JHK nosicHIoeTbCs TUM, IO B Hel NoTparise moaa ioH-gpocdaTHux
KoJinBaHb. CriocTepeskeHHsI Moy ioH-PocdaTHUX KOJINBaHb MigTBEPIKYE MOKIIMBICTD iCHYBaHHS AUHAMIYHOI i0H-

docdarHOI rpaTKu B pO34MHaX ABOCHipaJIbHUX MOJiHYKIEOTUAIB 3 TPOTUIOHAMMU JIy)KHUX METaJliB.

2. In the thesis the molecule of the double helical polynucleotide with counterions of alkali metals is considered as
as lattice of ion crystal. The dynamics of such a lattice is studied in frame of the four mass model approach by
Volkov and Kosevich and using the theory of ion crystals. To determine the electrostatic interactions between
charges of the double helix and counterions, the spasial approach for estimation of the dielectric constant of ion-
hydrate shell of polynucleotide and the Madelung constant of ion-phosphate lattice is developed. The obtained
values of the dielectric constant changes from 2,3 to 2,6, depending on counteriontype. The values of the
Madelung constant appear close to the value of one-dimensional ion crystal (1,386). In the result it was shown that
in the low-frequency spectra of the double helical polynucleotides the mode of counterion vibrations with respect
of the phosphate groups of the double helix. The calculated frequencies of ion-phosphate vibrations for
polynucleotides in dry state and for polynucleotides in B- and A-forms of the double helix with Li+, Na+, K+, Rb+
and Cs+ counterions. It was shown that the frequency of ion-phosphate vibrations decreases from 250 o 95 cm-1
as the counterion mass increases. The calculations of the amplitudes of conformational vibrations show that light
counterions (Li+, Na+ and K+) moving with respect to the phosphate groups do not disturb the internal dynamics of
the double helix, but heavy counterions (Rb+ and Cs+) make move all structure elements of polynucleotide. To
observe the mode of ion-phosphate vibrations the Raman spectra of DNA water solutions with Na+ and Cs+ are
studied. It was shown that in the both spectra the band 100 cm-1is observed. The intensity of this band in the
spectra of Cs-DNA is about twice higher than in the spectra of Na-DNA. In thesis it is shown that the
intensification of this band in the spectra of Cs-DNA is caused because the mode of ion-phosphate vibrations is
inside this band. Observation the mode of ion-phosphate vibrations proves the existence of the dynamical ion-
phosphate lattice in the solutions of double helical polynucleotides with alkali metal counterions.
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