BINDING of PHEOPHORBIDE-a AND ITS DERIVATIVES TO BIOPOLYMERS
OF DIFFERENT COMPOSITION AND SECONDARY STRUCTURE:
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Binding of Pheophorbide-a (Pheo-a), its cationic (CatPheo-a) and neutral (MePheo-a) derivatives, Pheo-a conjugate with cationic intercalative
aminophenazinium dye (Pheo-Pzn) to inorganic polyphosphate, poly(P), poly-L-lysine, pLL, and nucleic acids of various primary and secondary
structures (ds-poly(A)-poly(U), ds-poly(G)-poly(C), fs-poly(G), antiparallel telomeric DNA quadruplex Tel22) were studied in a wide range of molar
phosphat-to dye ratios by various spectroscopic methods in solutions of low (1 mM Na*) and near-physiological (0.15 M Na*) ionic strengths.

The aim: to determine the types of the dye binding to the biopolymers vs P/D ratio; to establish the spectroscopic properties and features of the
complexes.
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In ethanol solution CatPheo-a exhibits 15% higher efficiency of singlet oxygen generation as
compared to parent Pheo-a compound that suggests its improved photodynamical activity.
So CatPheo-a can be better photosensitizer for PDT of tumors
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Refative fluorescence intensity of Pheo-a
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used for determination of parameters g
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Cooperative binding constants:
K=~2.1-106 M (at1 mM Na*)
K=~ 1.4-1.8-10° M1 (at0.15 M Na*)
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emission band maximum vs P/D upon
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Rel. fluorescence intensity and
polarisation degree of Pheo-a + pLL vs
P/D in ABS with 5.6% of ethanol and 1
mM Na* (e) and 0.15 M Na* (o), Cy =
1.9:10° M, A, = 633 nm, A, = 655'nm.

Pheo-a + pLL fluorescence intensity vs T
upon dissociation (e) and association (o)
the complex P/D = 500 in ABS with 1
mM Na*, Cy, = 1.95-10° M, A, = 633
nm, Agps = 657 nm.
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MePheo-a and Pheo-Pzn +poly(G) at high P/D ratios — 48- and 50-fold enhancement of Pheo emission, rise of

p to 0.26 and 0.3, substantial red shift of fluorescence band maximum — intercalation of MePheo-a and Pheo
moiety of Pheo-Pzn between G-tetrads of poly(G) is supposed.

MePheo-a and Pheo-Pzn can be proposed as a fluorescent light-up probes for G-quadruplex structure.

P/D < 10 - highly cooperative electrostatical outside
binding of Pheo-a to pLL with chromophore self-
stacking

high P/D — electrostatically bound small aggregates of
the dye (dimers, trimers, tetramers).
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