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Abstracts. Opportunities of application for the analysis as totals quantity of DNA in sample, as it structure the system from two commercial fluorescent dyes (ethidium bromide and Hoechst-33258), having by agreed spectral and binding properties are considered.
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The analysis of genom structure and quantity DNA in sample is a topical problem in many areas of biotechnology. At present for its decision frequently are used man-made synthetic fluorescent nucleic–specific dyes. Advantages of a given method are: its simplicity, express and sensibility to small quantities DNA in sample. Defects of its are: not so high selectivity, as well as reasonably small informative at the analysis of structure DNA in sample.

For elimination of above-stated defects (at preservation the method advantages) we for the analysis DNA used a system from two widespread commercial dyes: ethidium bromide (ЕВ, 2,7-diamino-10-ethyl-9-phenyl-phenantridiumbromid) and Hoechst–33258 [Ht, 2'-(4-hydroxyphenyl)-5-(4-methyl-1-piperazinyl)-2,5'-bis(1H-benzimidazole)] (look the scheme), earlier used for decision similar problems only on separateness [1-6]. 
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Thus was marked, that the spectral properties of a considered system are determined by interaction a included in its dyes as with nucleic acid, as with one another. In particular, at joint sorption ЕВ and Ht (with wave lengths of maxima fluorescent excitation in the visible area of a spectrum: 520 and 350 nm – and emission: 600 and 450 nm – accordingly; look the fig.1) on DNA the fluorescent resonanse transfer of energy (FRET) can take place between molecules of this dyes: the phenomenon, when at Ht (donor) fluorescention excitation to glow begin not only its molecules, but also ЕВ (acceptor) molecules, that sorption on polynucleotid on distance from Ht molecules a smaller emission wave length of the last (look the fig.2); аnd the efficiency of such transfer depends as on distance between molecules of the donor and acceptor of energy, as on the size of the intersection area of spectra of emission of the donor and fluorescence excitation of acceptor [7-11]. 

Besides it is known, that as interaction with polynucleotid the Ht is externally binding compound, preferablly specific to sites of polynucleotid double helixe, containing by three consistently located АТ- and one GC- nucleotid pairs; and EB is intercalator, which is built between two nucleotid pairs on substrat double helixe with some preference to its GC-rich sites, and in a considerably greater degree, than Ht, specific to the higher orders of a polynucleotid structure [2-6]. 
Thus, there are the basis to believe, that sharing of its dyes is promised additional effects, presenting interests in frameworks structure-functional study of DNA: down to a opportunity of express valuation of a degree superhelixe polynucleotid in genom and even lengths of it telomer sites [12-15].  For that, as one of probable schemes of the polynucleotid analysis, it is possible to offer, following.
1. We add to 0-sample a special buffer solution and lytic mix (for maintenance as рН in a system at a required level, as best access of dye molecules to DNA) and divide it on two parts (1- and 2-sample).
2. To the 1-sample we add a ЕВ and on it fluorescence change (relating to background significance - without sample - at excitation and emission waves lengths: 520 and 605 nm) determine the total DNA concentration in sample (СDЕ).

3. The 2-sample we saturate with a Ht and on it fluorescence change (at excitation and emission waves lengths: 350 and 455 nm) also determine the total DNA concentration in sample (СDH).

4. Then to the 2-sample we add а ЕВ (which will take on a substrate sites, not yet connected with Ht). Then on system fluorescence change at excitation and emission waves lengths: 350 and 605 nm, we evaluate the efficiency of fluorescent resonant energy transfer (FRET) from Ht to ЕВ (К), which should correlate with number of sites on DNA, boundary between АТ- and GC-rich polymer areas, the reasonably significant part from which, obviously, should have on telomer sites (having by a structure:  [TTAGGG]n – for vertebrates and human).
5. We calculate a factor: S=СDЕ/СDH, the increase of which should, in a certain measure, to reflect reduction of a degree sample DNA superhelixe.

 The conditions, when the significances of СDЕ and СDH will be equal, it can be achieved, for example, by means of preliminary processing of sample by a ultrasound (for homogenization DNA). In case the directly measurements of vital DNA the more adequate information about it total quantity in sample are given by value of СDЕ, though the value of СDH has large sensitivity

The DNA analysis scheme, which was above described, was tested by us, in particular, on two groups of rats on 10 animals in each; selected such, that the I-group included the animals with average age – 2 months and weight – 140 gr, and II-group included the animals with average age – 1.5 year and weight – 350 gr. As a result, us were received statistically authentically (p<0.01) distinguished significances of parameters S and K, middling on I and II groups – that and are followed to expect, as 

far as with age (and distinction in "speeds of gerontology processes" for rat and men make, about, 20:1) condition of a genetic material in cells should be worsened, in particular, at the expense of reduction of a degree DNA superhelixe, as well as length telomer sites of genome.
More information on our works in it and other adjacent directions can be on websyte: 

http:\\www.vs1969r.narod.ru\indexen.htm.
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Fig.1.  Spectra of fluorescence excitation (a,c) and emission(в,d) а dyes ЕВ (a,b) and Ht  (c,d) at the presence of various quantity DNA (from calf timus) in aqueous buffer A containing 0.01 mol/l of NaCl, 0.01 mol/l of Na2EDTA (ethylenediaminetetraacetic acid disodium salt) and 0.01 mol/l of Tris (2-amino-2-hydroxymethyl-1,3-propandiol).
Spectra were recorded on "Hitachi" model 850 spectrofluorimeter (Japan) at slit width 3 nm, scan rate 120 nm/min, response time 2 s and normal amplification of photoelectron multiplier. Thus standard 1-cm square-section cells were used. All used reagents were received from the firm "Serva" (Germany).
Spectra were registered at fixed emission waves lengths: 600 (а) and 450 (c) nm – and excitation waves lengths: 520 (b) and 350 (d) nm. Curve 1-4 there correspond the relation of moles concentration СDNA/Сdye= 0, 5, 10 and 25. СEB=8×10–6 mol/l and СHт=1×10–6 mol/l.
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Fig.2. Scheme of the fluorescent resonanse transfer of energy (FRET), occuring between Hт and ЕВ in presence DNA.

Curves 1 and 2 are designated the spectra of fluorescent excitation (at a emission wave length – 450 nm) and emission (at a excitation wave length – 350 nm), which are registered for Hт in presence DNA. Curves 3 and 4 are designated the spectra of fluorescent excitation (at a emission wave length – 600 nm) and emission (at a excitation wave length – 520 nm), which are registered for EB in presence DNA.  As "IsA" is designated the intersection area of Hт emission and ЕВ fluorescent excitation spectra, in which can occur FRET, in case when the Hт and ЕВ molecules are located close enough from each other;  "ex." – excitation;  "em." – emission.
[image: image1.png]HoN NH>

z$

(EB) Neuy—cHy BrS

H
HzC—N Nﬁ"‘ H
(HT) p S @ o




Fig.3. Fluorescence spectra of a system "Ht+ЕВ" (CEB/СHт=8) at the presence of various quantity DNA, registered at fixed emission waves lengths: 450 (а) and 605 (b) nm – and excitation waves lengths: 280 (c) and 350 (d) nm. 

Curve 1-6 there correspond the relation of moles concentration СDNA/СHт= 0, 5, 10, 15, 20 and 25.  As "i1" and  "i2"  are designated izobestic points present on fig.с and fig.d, accordingly. Others conditions of measurements, reagents and etc. – as on fig.1.
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