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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TeMaTHYHHUX PYOPHK: 34.17

Tema gucepranii:

1. MiKpOCTPYKTYPHi M€XaHi3M1 BUHUKHEHHSI CIIOHTAHHUX TOYKOBUX MYTaLill

2. Microstructural mechanisms of the origin of the spontaneous point mutations

Pedepar:

1. luceprarito IpUCBSIYEHO 3'ICYBaHHIO MIKPOCTPYKTYPHUX ME€XaHi3MiB BUHUKHEHHS [IOMUJIOK BKJIFOYEHHH i
perutikauii npu 6iocuHTesi JHK. Bnepiie BUsIBI€HO HOBY, IPMHLXINIOBO BAXJIUBY 1711 PO3YMiHHS IPUPOAU
CIIOHTAHHOTO Ta iHAYKOBAaHOTO aHAJIOTaMU HYKJIEOTUJHUX OCHOB TOUKOBOTO MyTareHesy (pi3nKo-xXiMiqHy
BJIACTUBICTb TIap OCHOB i3 BOOJI- Ta BoTCOH-KpUKiBChKOIO TeOMeTpi€l0 B3a€EMHO NMEPETBOPIOBATUCS
BHYTPIIIHbONIaDHUM II€PEHECEHHSM IIPOTOHIB, sIKa J03BOJIsIE 3p0O3YMITH, 3 OIHOTO OOKY, Y SIKMH CIIOCi6 HENPaBUJIbHi
napu ocHoB JJHK HabyBaloTh €H3MMAaTUYHO-KOMIIETEHTHOI KOH(opMallii 6e3rocepeiHbo y rinpodoOHil KUIIEeHi
BIi3HABaHH$ BUCOKOTOYHOI pemikatuBHOi JJHK-nosiMmepasy, a 3 iHIIOro - MexaHi3M MyTareHHOi TayToMmepusalii
Botcon-Kpukiscbkux nap ocHos JIHK. Bniepie rnokasaHo, 1110 Lie# polec BiidyBaeTbcs 6€3 po3puBy nap Ta 6e3
IIPSIMOI yYacTi MOJIEKYJI BOJU, KOHTPOJIIOETHCSI BUCOKOCTA0IIbBHAM MEPEXiTHUM CTaHOM - TiCHOIO iOHHOIO IIapoIo - i
HiATPUMYETBCS IATEPHAMU CIIENUPIYHNX MDKMOJIEKYJISIPHUX B3a€MOJIH, SIKi TOCIIiOBHO 3MiHIOIOTHCS B3OBX

BHYTPILIHBOI KOOPJIMHATY Peaklii TayrToMmepuaallii. Bepie cTBOpEHO BHYTPIIHBO HECYIIEPEYINBY, JIOTIYHO



3aMKHYTY TE€OPil0 CIIOHTAaHHOTO TOYKOBOT'O MyTareHe3y. 3po6JIeHO BUCHOBOK IIPO T€, 10 CIIOHTAHHI TOYKOBI MyTalljii

€BOJIIOLiIIHO 3aIIPOrPaMOBaHi y eJIeKTPOHHIl 6y[0Bi KaHOHIYHMX OCHOB JJHK i € HEeBiBOPOTHUM IIPOLIECOM.

2. This thesis is devoted to the elucidation of the microstructural mechanisms of the incorporation and replication
errors arising at the DNA biosynthesis. It was revealed for the first time the physico-chemical property of the base
pairs with wobble and Watson-Crick geometry mutually transform into each other by the intrapair proton
transfer, that is novel and principally important for understanding of the nature of the spontaneous and induced
by the analogues of the nucleotide bases point mutagenesis, and allow us to understand, from the one side, in what
way occurs the adaptation of the mispairs to the enzymatically competent conformation directly in the
hydrophobic recognition pocket of the high-fidelity DNA-polymerase, and from the other side - the mechanism of
the mutagenic tautomerisation of the Watson-Crick DNA base pairs. It was revealed for the first time that this
process occurs non-dissociatively and without direct participation of the water molecules, is controlled by the
highly stable transition state - tight ion pair - and is accompanied by the patterns of the specific intermolecular
interactions, seqeuntially replacing each other along the intrinsic reaction coordinate. It was created internally
non-contradictable and logical theory of spontaneous point mutations. It was concluded that spontaneous point
mutations are evolutionary programmed in the electronic structure of the canonical DNA bases and are inevitable.
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