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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BY€HOI pagH (pa30Boi CleliaJai30BaHOi BYEHOI pazu): [l 64.051.13
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IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo
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V. BimomocTi npo gucepraniio
Mosga aguceprarii:
Koau TemaTHYHHUX PYOPHK: 34.17.53

Tema gucepranii:
1. MonexysnsipHi MexaHi3MU B3aeMO/Iii 6i0MOJIEKyJ 3 HAHOCTPYKTYPaMH, JliraHJaMu Ta MaJUMU JO3aMU

MiKPOXBUJIbOBOTO Ta PafialliitHOrO0 BUIIPOMiHIOBaHHS

2. Molecular mechanisms of interaction of biological molecules with nanostructures, ligands and low doses of
ionizing and microwave irradiation

Pedepar:

1. lncepTaliiio MprcBs9eHO JOCiIKEeHHIO MOJIEKYISIPHUX MEXaHi3MiB B3aeMOoJ il 6i0MOJIeKyJl 3 MEeTaliYHUMU Ta
BYIJIELIEBUMU HAHOCTPYKTYPaMH, IPOTUITYXJIMHHUMU IIpenapaTaMy Ta MaJIMMU J03aMU iOHI3yI040ro Ta
MIKPOXBUJILOBOTO BUIIPOMIHIOBaHHS. 3aIlIPOIIOHOBAHO Ta 3aCTOCOBAHO HOBY METOJUKY i CAIIEHOTO
iH(ppauepBOHOTrO NOTJIMHAHHS MOJIEKYJ 0613y HAHOCTPYKTYPOBAHUX METaiYHUX [10BEPXOHD (SEIRA) nis
IeTeKTyBaHHS MaJIMX KiJIbKOCTe 6i0MOJIeKyJl Ta BU3Ha4eHHs KoH(popmaniitnux ctaHiB JJHK Ta 6inkiB.
3acTocyBaHHs po3po06JIeHMX HaMU HAHOCTPYKTYPOBAHUX 30JI0TUX IIOBEPXOHb JOIIOMOTIJIO BUSIBUTU OCOOJIMBOCTI

CTPYKTYPHOI Ooprasisaiii HyKJ1€iHOBUX KMCJIOT, EKCTPArOBaHUX 3 IYXJIMH Pi3HOTO CTYIIEHs 3JI05IKICHOCTI, @ TaKOX



PE3UCTEHTHUX Ta YYTJIMBUX LITAMIB IO Ta MiCJIs Al MIPOTUITYXJIMHHUX IIPEINaparis in vivo Ta in vitro. BuasieHo, mo
MOJIEKYJISIPHUI MexaHi3M aii manux 103 (1-57 cI'p) pagiauifiHoro onpoMiHeHHs Ha TBAPUHU I10JIATA€ B YIIKOIKEHHI
IepBUHHOI Ta BTOpuHHO]I cTpykTypu JHK. JocaimxkeHHs nii cnadbkux no3 (1-100 MBT/cM2) MiKpOXBUJILOBOTO
BUNPOMiHIOBaHHS B Aiana3oHi 37-78 I'T1 Ha oNTUYHITA NOJIIpU3alliliHi BTaCTUBOCTI MOJIe/IbHUX 6i0JIOTiYHUX
CTPYKTYP BKa3ye Ha MOJIpU3aLiHUNA MeXaHi3M Jii MiKpOoXBUJb. Bu3HaueHO KOH(pOPMaLIiliHi CTaH!, MOKJIMBI MiCList
3B'sI3yBaHHS Ta eHepreTuyHi xapakrepuctuku JHK Ta 6iskiB, ancop6oBaHUX Ha BYTJeL€BUX OJHOCTIHHUX
HAHOTPYOKax Ta METaJiYHUX HAHOCTPYKTYypax.

2. Molecular mechanisms of biological molecule interaction with metal and carbon nanostructures, anti-cancer
drugs, as well as with low doses of ionizing and microwave irradiation are studied. A new method based on surface
enhanced infrared absorption (SEIRA) of molecules near nanostructured metal surfaces is proposed and used for a
detection of small amounts of biological molecules and identification of conformation state for DNA and protein
molecules. Application of SEIRA technique with nanostructured gold surfaces developed by us, revealed
characteristic features of structural organization of nucleic acids extracted from cancer cells of different
malignancy grade, as well as that of sensitive and resistant strains of cells before and after an anti-cancer drug
application in vivo and in vitro. A molecular mechanism of an effect of low doses of ionizing irradiation (1-57 cGy)
on model animals is revealed to induce damages in primary and secondary DNA structures. An effect of low doses
(1-100 mW /cm2) ofmicrowave irradiation in the range of 37-78 GHz on optical and polarization properties for
model biological systems indicates to polarization mechanism of microwave influence. Structural and
conformation changes in DNA, its building blocks and proteins adsorbed on single-walled carbon nanotubes and
gold nanostructures, possible sites of interaction, energetic parameters are studied.
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