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. It has been shown that zinc Is involved In
d thus affects the replication of DNA.
j RNA through the reguation of an activity of transcription factors and some enzymesgsucifas RNA and DNA polymerases [4].

ation of zinc finger motif [6]. It is an amino acid sequence linked to zinc ion(l1) to form a secondary
e hig lnity to DNA, thus, zinc finger directly mediates an mtéraction with DNA in the major groove
repr est and the most diverse superfamily of nucleie®acid-binding proteins and which play
etab of DNA—metal ion complex, known as M-DNA, in which a divalent
' structure of M-DNA that Is based on the nuclear magnetic
Ing studi nsists of GC and AT pairs, i Ich the imino-proton of G and T s replaced by

hed by a DNA helix [1]. ZiMII) lons also bin nd are able to influence
ferred site for the coordination 0 jon to the D

of guanines [10].
ith a fragment of DNA by UV/VIS spectrophotorﬁaﬁl (changes | ]

ape of a finger [6]. Proteins with this mot
i component of the zinc finger proteins,
t roles e regulation of transcription in the cell
IS Incorporated into the centre of the DNA duplex;
resonance MR’, circular dichroism (CD), and molecular
igl results in an atomically thick “wire” of zinc ions
basic structure of B conformation of DNA [7]. T

Is arrf melti

bility of DNAfragments) after purification on a semi-permeable merqman . K
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a) amplification and isolation of DNA fragments: create copies 60 nm of the 5 pg/ml DNA with ’(easuu

fragments using polymerase chain reaction congent Zn(11) lonsi(5.5-55 uM) was observed, and the equation -3x10-4x +

b) spectrophotometry: changes in absorption spectrum and meltings  0.099 wi = 0.88"Was determined (Fig. 1D). The decrease in absorbance at 260 nm

temperatures of nucleic acids n besexplained BV a binding of Zn(Il) ions into the DNA structure. It has been show

c) gel electrophoresis: changes in electgephoretic mobility of the fragment - Zn(l 1C rine bases of DNA, especially to N7 of guanine [9]. On t a
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crease In th sorbance at
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ano structure of M-DNA were demonstrated

RESULTS _ _ _ _ be ange In band mobility after n JA. Both
To study the influence of Zn(ll) concentration on Zn(I1)-DNA interaction 5  meast déd to the control DNA fr 8 ); shown in
ug/ml DNA was incubated with 5.5, 11, 22, 33, 44 and 55 uM Zn(ll) for 60 Fjg. 18! ud concentration of DNA on,the interaction with Zn(11) ions,
minutes at 25 °C. After removal of the unbound Zn(ll) the UV-VIS  ceven conce 2.5 15 17.5, 20, 2?.5, and 25 pg/ml) were used in the
absorption spectra were recorded (Fig. 1A, C) experiment. the absorbance at 260 nm with the decreasing DNA

concentration Inc jons of the same concentration (55 uM) was observed
(Figs. 1E a-g) and ).0121x — 0.0111 with a confidence coefficient R? =
0.98 was determine ing.of Zn(Il) 1ons inte,DNA did not affect a linear
decrease In absorbeé 200260 nm withwdeBreasifig DNA concentration in
comparison with DNA Ct tc ‘ Influence of Zn(ll) ions
on changes of DNA melti es were denattred after recording the
T Zn(11)-DNA spectra and the @ K !'as meastred. Obtained temperature
amaw dependence was derived and T DNA Was calculated. Asiit is well evident from Fig.
= T — | : S G, Tm of Zn(ll)-DNA depends on the concentration of Zn(l1)gens. Decrease in Tm was

Wavelength @m) Al D) observable irﬁhe Zn (11) concentration range of 5.5. — 33 uM. Application of'44 and 55
uM Zn(11) induced no further changes in Tm. In the second set of samples, where the
highest concentration of Zn(ll) ions (55 uM) were used no further c&'s-jn Tm with

Increasing DNA concentrati ere,observed (Fig.H).
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DNA g/ We_ proved bin 0 ) i6ns in DNA using the ‘imple methods
: = T T T o e s S > E ( t_‘ﬁtome‘_y qnd gel électrophor?sis) In our study. 'I_'his study verified the
e ctength (s Applied concentrations Applied concenrations ‘”g jilicance of zinc ions in all eukaryotic organisms. Interactions between DNA and

- o ese anges In abserption spectra (190 — 350 nm) and by decrease in Tm

Figure 1.(A) Spectrophotometric records of absorption spectrum meaSsgee W ‘ - - urati DNA. Structural changes of DNA and M-DNA were monitored
range 190 — 350 nm, (a) = 5 ug/ml DNA, (b) =5 pg/ml DNA witk ), and Sing gelelectrophoresis. This study proved that M-DNA may develop at physiological

(c) =20 uM Zn(1l). (B) 1.8 % agarose gel electropherogram, Iz - : : : : .
the same as in A. (C) Spectrophotometric records,ofabsorptionget @ @ - 'tJ whic affect many biochemical pathways in eukaryotic cells.
ithy K
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CONCLUSQN .

within the range 190 — 350 nm, (a) = 5 ug/ml DNASDO)'= 5 we/mwvi TS

(c) = 5 ng/ml DNA with 11 uM Zn(I1), (d) = 5 pg/il DNAWitt ] _ , - . .
DNA with 33 uM Zn(l), (f) = 5 ug/ml DNA With 42 ano g ancia pport byr C 023 I_\IanoBloMetaINet_ IS highly
DNA with 55 uM Zn(ll). (D) Absorptioninaximaobtai aph 50 nm). acknowledged.” The authors ess their thanks to Martina Stankova,
(E) Spectrophotometric records of abSorplig @p ithin thesrange 190 Radek Chmela and Lucie DostaloVa®or perfect technical assistance.
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ce of Tm of DNA
55 uM). (H) Dépendence of Tmo
A concentration (10-25 (1g/ml)M-DNA.
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application of 55 uM Zn(
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