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Pedepar:

1. Inceprariito NpUCBSY€HO TEOPETUYHOMY BUBUEHHIO KOJIEKTUBHUX CTOXACTUYHUX €(EKTiB, 10 JIEXKaTh B OCHOBI
(YHKLiIOHYBaHHS iOHHUX KaHasliB 6iomeMOpaH Ta npouecy ¢osainry 6iskis. [To6y0BaHO 3arajbHy MOAEIb
IIPOBiHOCTI 6araTOiOHHOrO KaHaly, sIKka OCHOBaHa Ha KOHUeNii cynepioHis. Teopilo 3acCTOCOBaHO 40 MOZeJi
peanpHOro kaHany KesA. Konneniio ioHHO-KOHGOpMaLifiHOI B3aeMOJii y3araJibHEeHO Ha BUINAJ0K 6araToioHHOTO
Kanaiy. [TokaszaHo, 110 6e36ap'epHa BULITOBXyBajbHa IPOBIAHICTh MOXKe OYTH yYHiBEpCaJbHUM MeXaHi3MOM
(YHKLiOHYBaHHS 6araToioOHHUX KaHailiB. PO3p06sieHO HOBUI METOM, MOJEJIIOBAaHHS POJIIIHTY OiJIKiB B pamMKax
rpaTtkoBUx mogerei - anroputm CMC. MeTo1 KOPEKTHO ONKCYe CTOXAaCTUYHI KOJIEKTUBHI PyXH B IpoLeci PomiHTy
i 6azyeTbCs HA CTPYKTypHO-crenudivHiil MikpoHEeo6OpOTHIN nrHamini kiactepis. [lokazaHo, M0 CTOXAaCTUYHA
KOJIEKTUBHA JIMHaMiKa Irpae KJII0YOBY POJib Y TAKUX Pi3HUX CUCTEMax sIK iOHHI KaHaJu Ta GiJIKOBi JIaHLIIOTH MiJ, Yyac
donginry. Lle no3BoJsisge 3pOOUTH NPUNYILIEHHS NIPO T€, IO CTOXaCTUYHA KOJIEKTMBHA AVMHAMIKA € YHIBepCaJbHUM

MEXaHi3MOM, SIK1I1 3a6e3neuye 300pKy Ta (QyHKLiIOHYBaHHS 6iIKOBUX MaKPOMOJIEKYIL.



2. Dissertation is devoted to theoretical investigation of stochastic collective effects in the processes of ion
translocation and folding General model of ion conduction in the multi-ion channels, which is based on the
concept of quasi-ions, is developed. The theory is applied to the model of KcsA channel. The concept of the ion-
conformational interaction is generalized to include the case of the multi-ion channels. It is shown, that barrier-
less knock-on conduction can be considered as universal mechanism of permeation in the multi-ion channels. The
novel method of protein folding simulation on lattice, called CMC algorithm, is developed. CMC describes
stochastic collective moves, which occurs in the course of folding, correctly. The method is based on the
structure-dependent micro-irreversible dynamics of clusters. It is shown that stochastic collective dynamics plays
a crucial role in such dissimilar systems as the ion channel and the folding protein chains. This allows to
hypothesize that stochasticcollective dynamics is a universal mechanism, which ensures functioning and self-

assemblance of protein macromolecules.
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