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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 34.17.53

Tema gucepranii:
1. MosnexyisipHi ME€XaHi3MM B3aeMO/1ii 6i0MOJIEKYJI 3 HAHOCTPYKTYPaMH, JliraHJaMu Ta MaJIMMU JJ03aMH1

MIKPOXBUJILOBOTO Ta pafialiflHOro BUIIPOMIHIOBaHHA

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

Pedepar:

1. Incepraliito NpUCBSIYEHO JOCIIIKEHHIO MOJIEKYJIIPHUX MEXaHi3MiB B3aeMOJii 6i0MOJIEKYJI 3 METAIYHUMMU Ta
BYIJIELI€BMMU HAHOCTPYKTYPaMH, IIPOTUITYXJIMHHUMU IIpenapaTaMy Ta MaJIMMU 03aMU i0HI3yI040ro ta
MiKPOXBUJILOBOT'O BUIIPOMIHIOBaHHS. 3aIIPOIIOHOBAHO Ta 3aCTOCOBAHO HOBY METOAMKY IIiICUIIEHOTO
iH(ppauepBOHOTrO NOIVIMHAHHS MOJIEKYJI I06IM3Yy HAHOCTPYKTYPOBAaHUX METaliYHUX 10BepXOHb (SEIRA) n1s
IeTEKTYBaHHS MaJIMX KiJIbKOCTEN 6i0MOJIEKYJI Ta BU3HAYEHHS KOH(PpopmMaliiHux craHiB JHK Ta 6iskKiB.
3acTocyBaHHS PO3pPO0JIEHUX HAMU HAHOCTPYKTYPOBAHHUX 30JI0TUX [IOBEPXOHb OTIOMOTJIO BUSIBUTH OCOOJIMBOCTI
CTPYKTYPHOI OpraHisaiiii HyKJ1€iHOBUX KMCJIOT, €KCTPArOBaHUX 3 IIYXJIMH Pi3HOTO CTYIIEHS 3JI05IKiICHOCTI, @ TaKOX
PE3UCTEHTHUX Ta YYTJIMBUX LITAMIB IO Ta MiCJI Al MIPOTUITYXJIMHHUX IIPEIaparis in vivo Ta in vitro. BusasieHo, mo
MOJIEKYJISIPHUI MexaHi3M Jii Manux o3 (1-57 cI'p) pagiauiiHOro onpoMiHeHHs! Ha TBAPUHMU IOJISITA€ B YIIKOAKEHHI
nepBUHHOI Ta BTOpuHHOI cTpykTypu JHK. JochimxkeHHs nii cnadbkux no3 (1-100 MBT/cM2) MiKpOXBUJIbOBOTO



BUNIPOMiHIOBaHHS B Ajiana3oHi 37-78 I'T1 Ha onTUYHITA NOJIIpU3alliliHi BIaCTUBOCTI MOJ€/IbHUX 6i0JIOTiYHUX
CTPYKTYp BKasye Ha NoJIsIpyu3aliliHuil MexaHi3M Aii MikpoxBuib. BusHaueHo KoHdOpMaLiliHi CTaHU, MOXKJIMBI MicLisI
3B'sI3yBaHHS Ta eHepreTuyHi xapakrepuctuku JHK Ta 6iskiB, ancop60oBaHUX Ha BYIJE€L€BUX OJHOCTIHHUX

HAaHOTPYOKAax Ta METAJiYHUX HAHOCTPYKTYpPax.

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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