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V. BizomocTi npo guceprariio
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Tema guceprauii:
1. CnexTpasnpHi IPOsIBY B3a€MOJIii HYKJI€IHOBUX KMCJIOT 3 HU3bKOMOJIEKYJISIPHUMM ITi-€JIEKTPOHMICTKMU

CIIOJIyKaMU

2. Spectral manifestations of the interaction of nucleic acids with low-molecular pi-electron containing
compounds

Pedepar:

1. luceprariio NpUCBSIYEHO €KCIIEPUMEHTAIbHOMY NOCIIIIPKEHHIO CIIEKTPAJIbHUMU METOIAMU €JIEKTPOHHUX
IIPOLIECIB, 110 MAIOTh MiCLI€ B CUCTEMax MakpoMosekyaa JHK - ctupuiniiaHiHOBi 30H1M, 3'1ICYBaHHIO 0COOJIUBOCTEN
B3a€MOZii MOJIIHYKJI€OTHIiB 3 HU3bKOMOJIEKYJISIPHUMY CUHTETMYHUMU CIIOJIyKaMU (6apBHUKamu). [meHTr¢ikoBaHO
[EHTPU NOTJIMHaHHA, dioopeciieHIii Ta docdopecueHIlii po3unHiB CTUPUIILiaHiHIB Ta iX KomIuiekcis 3 JTHK.
3apeecTpoBaHO ABOPOTOHHO 30y/>KyBaHy (PJII0OPECLEHLiI0 6€H30Tia30/10BUX, NipiAMHieBUX, IHOiHIIPHUX

0GapBHUKIB Ta OTPUMAHO I1epepi3u ix TBOPOTOHHOIO MOTJIMHAHHS Ha NOBXMHax xBujli 1064 HM, 880 HM, 840 HM.



3agikcoBaHO MPOSBY NIEPEHOCY EHEPTil TPUIJIETHOTO €JIEKTPOHHOTO 30yKeHHs B MakpomoseKkyiax [JHK: raciHas
docdopecuenuii ITHK npu nonaBanHi y po3unH 6eH30Tia3o0510B0ro romogumepa Dbos-30; ipu 30yKeHHi B 06J1acTi
nornuHaHHs JJHK 3apeectpoBaHo 3aTpumany ¢atoopecteniio (3P) ra pocpopecueHiiio 38's13aHOr0 3 1ji€lo
MaKpOMOJIEKYJIOI0 30Ha. [TokazaHo, mo 3® 30H1a cipUYMHEeHa aHirissieo Mo6inbHNUX T-30yKeHb, 10 MIryIOTb B
JHK Ha 3B’3aHUX 3 I[i€10 MaKPOMOJIEKYJIOI0 30HAax-nacTKaxX. OIiHeHO cepeHIO LOBKUHY ITPOGIry MoGiIbHOTO
TPUILJIETHOTO €JIeKTPOHHOTO 30ypKeHHs1 B Makpomoutekyi JHK (70 A, mo Bifnosinae BigcTaHi Mix cycigHiMu
nactkamu y 20 nap 0OCHOB), BAKOPUCTOBYIOUH 3B'SI3aHi 3 HEI0 OAPBHUKU SK ITACTKU [1J1 TaKUX 30ypKkeHb. [IokazaHo
MO>KJIMBICTb BUKOPUCTAHHSI 6€H30Tia30s10B0ro romogumepa DBos-21 nys I3 pmoopecieHTHOI MiKpocKorii

SKMBUX KJIITHH 3 ineHTudiKalielo KOHKPeTHUX BHYTPIIHbOKJIITUHHUX OPTaHesl, 30KpeMa MITOXOHIPIl Ta snepeLb.

2. Thesis is devoted to the experimental study by spectral methods of the electronic processes which take place in
the systems DNA macromolecule - styrylcyanine probe, to the clarifying of the peculiarities of the polynucleotide
- low-molecular synthetic compounds (dyes) interaction. The absorbing, fluorescent and phosphorescent centers
of styrylcyanines solutions and their complexes with DNA were identified. Two-photon excited fluorescence of
benzothiazole, pyridin, indolinil dyes in DNA presence was registered, the two-photon absorbtion cross sections of
dyes at wavelengths 1064 nm, 880 nm, 840 nm were evaluated. Manifestations of the triplet electronic energy
transfer in DNA macromolecules were registered: quenching of the DNA phosphorescence in the presence of
benzothiazole homodimer Dbos-30; delayed fluorescence (DF) and phosphorescence of dye bound with DNA upon
excitation at DNAs’ absorbtion maxima wavelength. It was shown that DF was caused by the annihilation of the
mobile migrating intra the DNAT-excitations on the probes-traps bound with this macromolecule. The average
displacement of the electronic triplet excitation in DNA macromolecule was estimated as 70 A (that corresponds to
the base pairs number between neighbor traps equal to 20) using dyes bound with DNA as traps for such
excitations. It was shown that benzothiazole homodimer DBos-21 can be successfully used in TPE fluorescent
microscopy of living cells to identify such specific subcellular organelles as mitochondria and nucleoli.
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