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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. TIpOTOHHA PYXJIUBICTb ¥ MOJEJIBHUX GiIKOBO-HYKJIETHOBUX i HyKJIEiIHOBO-HYKJIEIHOBHX KOMILJIEKCAX Ta il MOXKJINBE

OioJioriyHe 3Ha4YeHHS

2. Proton mobility in model protein-nucleic acid and nucleic acid-nucleic acid complexes and its possible
biological significance

Pedepar:

1. HocnimxkeHo ¢i3uKo-XimiuHi BIaCTUBOCTI MOZEIbHUX 6iIKOBO-HYKJIEIHOBUX Ta HYKJIEIHOBO-HYKJIEIHOBUX
KOMIIJIEKCIB, [TOB'SI3aHi 3 IPOTOHHOIO PYXJIMBICTIO. 3aCTOCOBAHO HAIiBEMITIPUYHI Ta HEEMITIpUYHI KBAHTOBO-XiMiuHi
po3paxyHkoBi MeTogu, YO Ta SIMP cniekTpockoriio, MeTo, IpOTOHHOI 6ypepHoi eMHOCTI. Briepiie BUsIB/IEHO i
0XapaKTePU30BaHO €JIEMEHTAaPHI MOJIEKYJISIPHI 3ac00M YIIPaBJIiHHSI TAYyTOMEPHUM CTaTyCOM HYKJIEOTHUIHUX OCHOB i
TepMOJMHAMIYHOIO CTabisbHICTIO ixHiX BoTcoH-KpukiBchkux nap. 3po6eH0 BUCHOBOK, IO BXK€ Ha PiBHI TOYKOBUX
KOHTaKTiB 6i7IKOBO-HYKJIEIHOBE BIIi3HaBaHHS MOJKe BiiOyBaTHCS He JiMlIe 32 KJIAaCUYHUM KOHPOPMaLiiHUM
CLIeHapieM CTPYKTYPHO-AMHAMIYHOI BifITIOBIZHOCTI, a ¥ CyNIPOBOKYBATUCS 3MiHOIO TAYTOMEPHOTO CTaTyCy
HYKJIEOTUJIHUX OCHOB, TOOTO 3a4iNaTH iXHIO XiMi4HY CTPYKTYpY. 3alIPOIIOHOBAHO HOBI MOJIEKYJISIPHI MeXaHi3M1

TOYKOBOT'O MyTareHesy, CIIpUYMHEHOT0 IIPOTOTPOITHOIO TAYyTOMEPi€l0 HyKJIEOTUIHUX OCHOB. BcTanoBieHo nipupony



ctpykrypHux nepexonis nosi(C) i nomni(dC), cnpuynHeHUX NPOTOHYBAHHAM. 3a(iKCOBaHO HEKAHOHIYHI
BHYTpilIHbOMOJIEeKyJIsIpHi H-3B'13ku y6-azaCyd Ta B ogHOMaHLorosux nosi(A), nosi(C) i noni(dC). OTpumano panu
KUCJIOTHOCTI Ta JIY>KHOCTi 42 MoA1(iKOBaHUX HYKIEOTULHUX OCHOB.

2. Physico-chemical properties of model protein-nucleic acid and nucleic acid-nucleic acid complexes
determining proton mobility are investigated by semi- and non-empirical quantum chemical methods, UV and
NMR spectroscopies, proton buffer capacity method. For the first time elementary molecular means of control
over nucleotide bases' status and thermo dynamical stability of their Watson-Crick pairs. A conclusion was drawn
that even at the level of point contacts protein-nucleic acids recognition may occur not only according to classic
conformational scenario but be accompanied by a change in nucleotide base status, that is to touch their chemical
structure. New molecular mechanisms of point mutagenesis resulting from prototropic tautomerism of nucleotide
bases are proposed. Nature of structural transitions in poly(C) and poly(dC) caused by their protonation was
established. Non-canonical intramolecular H-bonds were fixed in 6-azaCyd and in single-stranded poly(A), poly(C)
and poly(dC). Sequences of acidity and basicity of 42 modified nucleotide bases are obtained.
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