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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Dopamine is one of the most important 

neurotransmitters in the central nervous system. Along with 
other mediators, such as serotonin, noradrenaline, adrenaline, 
it enormously contributes to the human mental health. Any 
concentration alterations of dopamine in the brain result in 
devastating consequences, expressed as mental disorders, 
movement deviations, etc. From this point of view, it is crucial 
to make possible to determine the concentration of dopamine in 
the blood, and, with more probability, in the urine. Dopamine 
concentration monitoring may be possible by implementation 
to create dopamine-sensitive biosensors, where there should be 
an underlayer, interacting with and detecting dopamine. Nucleic 
acids, particularly, DNA can serve as sensitive biomolecules for 
dopamine-sensors.

Methods: In this work, the interaction of DNA with 
dopamine, depending on the ionic strength of the solution, has 
been studied, using the method of UV-melting and absorption 
spectroscopy. In the experiments calf thymus DNA, dopamine 
hydrochloride (“Sigma-Aldrich”, USA), physiological solution 
were used. Concentrations of DNA and dopamine were 
determined spectrophotometrically, using the following values 
of the extinction coefficients: ε260=6600 M-1cm-1 for DNA and 
ε280=2200 M-1cm-1 for dopamine hydrochloride. The experiments 
were carried out at the ionic strengths of the solution 0.02 M and 
0.01 M Na+. The medium pH was equal to 7.0.

Result: For this aim, the interaction between dopamine and 
DNA, depending on the solution ionic strength, was explored to 
reveal whether there exists a binding or not. The results, obtained 
in this study, show that dopamine binds to DNA, at least, in 
two regions at low ionic strength of the solution and, at least, in 
three regions at high ionic strength of the solution. It was shown 
that DNA-dopamine complex melting curve is shifted toward 
high temperatures, as compared to that of DNA. It results in 
melting temperature increasing by more, than 3-4°C, in high 
concentration ratios dopamine/DNA. Besides, the absorption 
spectra of DNA start decreasing, while titrating by dopamine. 
The binding constant of dopamine with DNA was calculated 
and it was shown that for the strong binding this parameter is 
1.2×105 M-1 and for weak binding – 2.3×103 M-1. From the data, 
obtained in this work, one can conclude that DNA may be used 
as a possible sensitive biomolecule in the dopamine-sensors.

Key words. DNA, dopamine, interaction, UV-melting, 
absorption.
Introduction.

Dopamine is a small catecholamine molecule, which has 
an irreplaceable importance in the central nervous system. It 

is a neuroactive amine in the catecholamine synthesis chain 
(noradrenaline, adrenaline). Via special enzymes, dopamine is 
synthetized from L-tyrosine and immediately from Levodopa in 
the middle brain neurons and adrenal glands, then consequently 
through -hydroxylase dopamine turns to noradrenaline in the 
adrenal glands, after which the last one turns into adrenaline 
through N-methyl-transferase. Being synthetized in the middle 
brain, dopamine, via dopaminergic pathways, gets to the 
subcortical and cortical regions of the big hemispheres and 
regulates number of important functions. From the middle 
brain, dopamine gets to the frontal cortex, limbic system and 
subcortical nuclei through three dopaminergic pathways. In 
the frontal cortex, the functioning of dopamine is connected 
to the number of the supreme psychological actions, such as 
recognition, memory, attention, emotional behavior, learning 
processes. The dopamine circuit block in this pathway 
contributes to schizophrenia, bipolar depression, major 
depressive disorder, etc. [1-4]. However, it is shown that in the 
patients with schizophrenia, the dopamine level in these regions 
is sufficiently high. On the other hand, dopamine affects human 
working memory in the prefrontal cortex. Though, this influence 
of dopamine is not properly paid to attention. There are few 
studies, devoted to this problem [5,6], as well as experiments 
on the nature of recognition of the emotional valence of visual 
stimuli by carriers of different Val/Val and Val/Met genotypes 
[7]. Nowadays, the role of prefrontal dopamine in working 
memory and cognitive control is intensively researched [5,8-
10].

In the limbic structures, dopamine controls pleasure, 
orientation, addiction, emotions and perception. Dopamine 
pathway block in this region results in sharp decreasing of 
strengthening role of emotions in the learning processes. In the 
subcortical nuclei, the functioning of dopamine is connected to 
the movement and sensory. Dopamine block in these pathways 
results in development of Parkinson’s disease. Thus, dopamine 
level alterations in the brain are immediately bound to the 
changes in psycho-emotional state, including depression, stress 
and anxiety. Nowadays, it is evidenced that disorders in the 
human mental health are connected not only to the various leisure 
and injuries in the nervous centers, but also to the functional 
connection deviations. Dopamine, noradrenaline, adrenaline, 
serotonin, acetylcholine are considered to be the most important 
neurotransmitters in the brain and can serve as an important 
biomarker for different pathological situations [1,11].

Thus, the monitoring of the concentration of these 
neurotransmitters will give an opportunity to make detectable 
many mental and movement diseases at original states of 
the new developing disease. In the contemporary diagnostic 
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methods, it is intensively elaborated new techniques to detect 
the concentrations of dopamine, serotonin, noradrenaline, 
adrenaline, acetylcholine, etc. Traditional detecting methods 
include electrochemical sensors [12], which allow to detect the 
material concentration in real time, during several milliseconds. 
There exist many works, devoted to the various detection 
techniques to monitor dopamine concentration in vivo, among 
them electrochemical, optical, etc. [1,2,12-21]. However, the 
application of biosensors can be an appropriate solution for the 
dopamine concentration determination. The underlayer, which 
should be used in the biosensor for dopamine binding and its 
concentration determination, should be a macromolecule, 
binding to dopamine. Since dopamine in the biological fluids 
may be bound with the proteins, it is convenient to use nucleic 
acids as an underlayer. Among nucleic acids, particularly, DNA 
may be used. There are several works in the literature, insisting 
that DNA may bind to dopamine [22-24].

Nonetheless, dopamine solution is used in medicine for 
increasing cardiac pumping strength and blood flow to the 
kidneys in stressful conditions. On the other hand, dopamine 
leads to water amount increasing in the human organism. 
Because of dopamine adverse effects, water was proposed to 
purify from dopamine contamination [1,25].   

In this work, the dopamine interaction with DNA is studied, 
with the further purpose to apply this interaction as the basis of 
creation of dopamine sensors with DNA-underlayer.
Materials and Methods.

In the experiments, calf thymus DNA, dopamine hydrochloride 
(“Sigma-Aldrich”, USA), physiological solution were used. 
Concentrations of DNA and dopamine were determined 
spectrophotometrically, using the following values of the 
extinction coefficients: ε260=6600 M-1cm-1 for DNA and 
ε280=2200 M-1cm-1 for dopamine hydrochloride. The experiments 
were carried out at the ionic strengths of the solution 0.02 M and 
0.01 M Na+. The medium pH was equal to 7.0.

UV-melting measurements: The samples of DNA and 
dopamine solutions were placed in the cells in UV-VIS 
spectrophotometer Perkin Elmer Lambda 365 (Netherlands) 
and the temperature of the solutions was being increased in 
cuvettes by temperature controlling equipment up to 900C, 
with the rate 0.50C/min. The concentration ratio dopamine/
DNA of the complexes was equal to 1/5, 1/2 and 1/1. Thermal 
denaturation started from 500C up to 900C. At each increment 
(after each 1 minute), the values of the temperature and 
respective absorption were fixed on PC. The absorption value 
was fixed at the wavelength λ=260 nm. Obtaining the total 
data, the denaturation curves were constructed – dependence 
of denaturation degree (1-θ) on temperature (t, 0C). The 
methodology of denaturation curve construction is described in 
[26]. From the denaturation curves the denaturation parameters 
were determined – denaturation degree (Tm) and denaturation 
interval width (∆T). From the change of these values, one can 
judge about the thermostability alteration of the complexes.

Absorption spectroscopy measurements: The absorption 
measurements were carried out on the spectrophotometer Perkin 
Elmer Lambda 365 (Shelton, CT, USA), using quartz cuvettes 
with hermetically closing Teflon caps with optic pathway length 

1 cm and volume 3 ml. The absorption spectra of dopamine 
and the complex dopamine-DNA were obtained in the interval 
220-350 nm, while the solution of dopamine was titrated by 
the solution of DNA, the concentration ratio of dopamine/
DNA changed from 1/5 to 1/1. From the absorption spectra, the 
binding curve was constructed and the binding constant (K) was 
calculated. It was calculated, according to Scatchard’s equation:

(1/Cfree)×(Cbound/CDNA) =nK-K(Cbound/CDNA)	  (1)
where Cbound and Cfree are concentrations of bound and free 

dopamine respectively, CDNA is DNA total concentration, K – 
binding constant and n – number of binding sites. The dopamine 
free and bound concentrations were calculated, using the 
maximal absorption value at the fixed wavelength.

The statistical analysis was carried out by the method of Student.
Results.

The melting curves of DNA and DNA-dopamine complexes 
are presented in the figure 1. In the figure 1a, the melting curves 
of DNA and the complexes dopamine-DNA are presented at the 
ionic strength of the solution 0.02 M Na+ and in the figure 1b – 
that at the ionic strength of the solution 0.01 M Na+.

As it is obvious from figure 1a, dopamine stabilizes the 
structure of DNA, which is reflected by the melting curve 
shift toward high temperatures. From the melting curves, the 
melting temperature was determined. The values of the melting 
temperatures are presented in the Table 1.

r=0 r=1/5 r=1/2 r=1/1
Ionic strength of the solution 0.02 M Na+

Tm 69 72.9 73.8 73.8
Ionic strength of the solution 0.01 M Na+

Tm
1 63 63 65 67

Tm
2 63 75 79 82

Tm
3 63 82 86 88

From the table data, it is obvious that dopamine binding to 
DNA results in increasing of the melting temperature of DNA. 
It indicates that there exists an interaction between DNA and 
dopamine. On the other hand, the melting interval width of DNA 
is equal to 16°C and 10°C at the ionic strengths of the solution 
0.02 and 0.01 M Na+ respectively, while in the case of the 
complexes dopamine-DNA it is widening, which also indicates 
the stabilization of DNA by dopamine. The melting interval 
widths of DNA-dopamine complexes are not calculated, since 
these melting curves are not monophasic, which indicates that 
dopamine binds with DNA in more, than one region. Even from 
the shape of the melting curves of the complexes, it is obvious 
that they are biphasic and triphasic, indicating that there exist, 
at least, two and three binding regions on DNA for dopamine.

To confirm the results, obtained by UV-melting method, the 
absorption spectroscopy method was applied. In the figure 
2, the absorption spectra of DNA and its complexes with 
dopamine are presented at the ionic strength of the solution 
0.02 M Na+. As it is obvious from the figure 2, the absorption 
maxima of DNA at λ=260 nm are decreasing along with 
titration with dopamine solution. On the other hand, dopamine 
has an absorption maximum at λ=280 nm, however, because 
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Figure 1. a – Melting curves of DNA and DNA-dopamine complexes. The curve 1 corresponds to pure DNA melting curve; the curve 2 corresponds 
to the melting curve of DNA-dopamine complex at the dopamine/DNA ratio 1/5; the curve 3 – 1/2; and the curve 4 – 1/1. The ionic strength of the 
solution was equal to 0.02 M Na+.
b – Melting curves of DNA (1) and DNA-dopamine complexes. The curve 1 corresponds to pure DNA melting curve, the curve 2 corresponds to 
the melting curve of DNA-dopamine complex at the dopamine/DNA ratio 1/5, the curve 3 – 1/2; and the curve 4 – 1/1. The ionic strength of the 
solution was equal to 0.01 M Na+.

Figure 2. Absorption spectra of DNA and the complexes dopamine-DNA at the ionic strength of the solution 0.02 M Na+.
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Figure 4. The binding curve of dopamine to DNA in Scatchard’s coordinates at the ionic strength of the solution 0.01 M.

Figure 3. Absorption spectra of DNA and the complexes dopamine-DNA at the ionic strength of the solution 0.01 M Na+.

the dopamine concentrations in the presence and the absence 
of DNA are similar, at the wavelength 280 nm, the peaks are 
not formed. Since the absorption of bound dopamine is smaller, 
than that for free one, the absorption maxima go to the negative 
absorptions out of DNA and dopamine absorption layer (λ≥300 
nm). Moreover, dopamine binding to DNA leads to decreasing 
of the transmitter free molecules, due to which a decrease of 
the absorption at the wavelength 260 nm takes place. In the 
input figure, the dependence of DNA absorption maxima on the 
dopamine concentration is performed.

It was shown that at the ionic strength of the solution 0.02 
M, the decrease of absorption maximum is pronounced. It is 
obvious from the input figure in the figure 2 that the absorption 
maximum of DNA decreases linearly along with addition of 
dopamine. In the figure 3, the absorption spectra of dopamine 
and its complexes with DNA are presented at the ionic strength 

of the solution 0.01 M. Here also a decrease of DNA absorption 
maxima occurs along with titration by dopamine solution. In 
the input figure 3, the dependence of DNA absorption maxima 
on the dopamine concentration is performed. It was shown that 
at the ionic strength of the solution 0.01 M, the decrease of 
absorption maximum is not linear, but with two grades. This fact 
maintains that, at low ionic strengths of the solution, dopamine 
binding to DNA is more pronounced. In the figure 4, the binding 
curve was constructed, in Scatchard’s coordinates.

From the binding curve (Figure 4), the binding constants were 
calculated. It was shown that for the strong mode of the binding 
K=1.2×105 M-1 and for the weak – electrostatic interaction 
K=2.3×103 M-1. From the value of the binding constant for 
strong interaction, and from melting data, as well as based 
on the literature data, one can note that the interaction, most 
apparently, takes place by the mode of intercalation [24,27].
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Discussion.
In this work, the binding of dopamine with DNA has been 

explored to find out the opportunity of DNA application as 
an underlayer in dopamine-biosensors, aimed at revealing 
dopamine concentration alterations in the blood and urine. The 
interaction was studied by the methods of UV-melting and 
absorption spectroscopy. From the melting curves, presented 
in the figure 1, one can notice that in comparison to the DNA 
melting curve, those for the complexes dopamine-DNA are 
shifted toward higher temperature region. Thus, the melting 
temperature of the complexes DNA-dopamine increases, 
compared with the DNA melting temperature. Moreover, the 
value of the melting temperature for the complexes dopamine-
DNA also rises with the enhancement of the ratio dopamine/
DNA. On the other hand, the melting curve shape, i.e. 
interaction type depends on the ionic strength of the solution. 
Thus, it is obvious from figure 1a that along with concentration 
ratio enhancement dopamine/DNA, at the ionic strength of the 
solution 0.02 M Na+, the shapes of the melting curves turn to 
be biphasic. It indicates that at the mentioned ionic strength of 
the solution there exist, at least, two binding regions on DNA 
for dopamine. From the figure 1b, it is obvious that at the ionic 
strength of the solution 0.01 M Na+, along with dopamine/DNA 
concentration ratio enhancement, the shapes of the melting 
curves become triphasic, indicating that there are, at least, three 
regions of the interaction. Whether, at the ionic strength 0.02 
M Na+, DNA melting temperature is equal to 69°, it increases 
by 3.9°C for the dopamine/DNA ratio r=1/5 and by 4.8°C for 
the ratios r=1/2 and 1/1. These experimental results indicate 
that there exist a significant stabilization of DNA, induced 
by dopamine binding. On the other hand, the melting curve 
shapes for the complexes dopamine-DNA are biphasic, while 
the melting curve shape for pure DNA is monophasic. This 
experimental fact indicates that dopamine interacts with DNA 
in more, than one region. Consequently, one can presume that 
there may be two interaction modes – strong and weak.

Similarly, discussing the figure 1b, one can notice that whether 
the melting temperature of pure DNA, at the ionic strength of 
the solution 0.01 M Na+, is equal to 63°C, it increases by 6°C 
for the dopamine/DNA ratio r=1/5, by 8°C for the ratio r=1/2 
and by 11°C for the ratio r=1/1. These results indicate that the 
dopamine stabilizes DNA structure at the high concentration 
ratios, however, the stabilization is stronger at 0.01 M, than for 
the case of that at the ionic strength of the solution 0.02 M Na+. 
The second peculiarity is that the shapes of the melting curves 
of the complexes dopamine-DNA are triphasic, indicating that 
at the ionic strength of the solution 0.01 M Na+, there exist, at 
least, three regions of binding. From the figure 1b, it is also 
obvious that the melting curves of the complexes dopamine-
DNA are triphasic that is why we cannot determine one value 
for the melting temperature. Proceeding from this fact, we have 
divided the melting curve into three regions. We assume that the 
below part of the melting curve corresponds to the dopamine 
binding to AT-rich sequences, forming hydrogen bonds. 
The middle part is the main binding region, where the strong 
binding mode is thought to exist. The top part of the melting 
curve corresponds to the GC-rich region binding. Considering 

these assumptions, for the melting curves of the complexes 
dopamine-DNA at the ionic strength 0.01 M, three values for 
the temperatures were determined and presented in the Table 
1. It is obvious from the table data that the melting temperature 
of DNA is decreasing with the decrease of the ionic strength of 
the solution. Besides, the melting temperature increases along 
with dopamine/DNA concentration ratio enhancement for three 
regions in the melting curves of the complexes dopamine-DNA 
at the ionic strength 0.01 M.

Summarizing the experimental data, obtained by the method 
of UV-melting, we assume that depending on the ionic strength 
of the solution, dopamine, at high concentration ratios, binds to 
DNA in more, than one region and consequently, by more, than 
one mode. Remarkably, there exist two and three interaction 
regions in the case of high ratios of dopamine/DNA, because 
at the ratios, lower, than 1/5 occurs weak binding, possibly by 
only one binding mode. At the ionic strength of the solution 
0.02 M Na+, dopamine interacts with DNA, by strong and weak 
– possibly electrostatic modes [25]. Though, it is not excluded 
that with these regions dopamine binds by more, than one mode, 
among them the one mode is electrostatic interaction. Taking 
this fact into account, biphasic or triphasic melting curves are 
not possible to explain from the point of existence of only 
weak interaction mode. Based on this, we assume that apart 
from the weak – electrostatic interaction, dopamine interacts 
with DNA by the other modes as well. In all appearances, the 
strong binding mechanism of dopamine to DNA is intercalation 
[24], though; the outside amino-groups form hydrogen 
bonds with DNA nucleotides. This fact leads to the melting 
temperature enhancement of the complexes, as well as induces 
a heterogeneous melting of the different regions of DNA. We 
assume the following process of dopamine binding to DNA at 
this ionic strength of the solution: at first, dopamine binds to 
DNA AT-rich regions by hydrogen bonds, then, it stabilizes 
by the strong binding mode. Later, when these regions start 
melting, dopamine binds to other regions, including GC-rich 
satellites and stabilizes them. It is not excluded that during 
the first phase, the ring of dopamine is localized in the minor 
groove; amino groups form hydrogen bonds with adenine [25]. 
During the second phase, it binds to the random nucleotide 
sequence in the same mode.

To maintain this presumption, the study was carried out by the 
method of absorption spectroscopy. In the figure 2 and 3, the 
absorption spectra of DNA were obtained without dopamine, 
then along with titration by dopamine. As it is obvious from 
figures 2 and 3, the spectra decrease along with addition of 
dopamine to DNA solution. The total decrease in absorption 
value at the wavelength 260 nm is pronounced at the ionic 
strength of the solution 0.02 M Na+, and more pronounced at 
the ionic strength of the solution 0.01 M. These data obtained 
indicate that at relatively higher ionic strength of the solution 
the absorption decreases less, than at the lower ionic strength 
of the solution. Most apparently, it is connected to the fact that 
at low ionic strengths dopamine binds stronger to DNA, than at 
high ionic strength of the solution. This fact also indicates that 
there are two or more types of interaction between dopamine 
and DNA at high concentrations ratio. It is remarkable that the 
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results, obtained by the absorption measurements, confirm those, 
obtained by UV-melting method. From the absorption spectra, 
the values of the binding constants were calculated. The value 
of K for the strong mode of the binding – 1.2×105 M-1 indicates 
the strong binding mode of the interaction of dopamine with 
DNA, while the value of K for the weak interaction – 2.3103 M-1 
indicates that there is also a weak – electrostatic binding, which 
is natural for mostly protonated dopamine and polyanion DNA.
Conclusion.

Thus, the results, obtained in this work, indicate that 
dopamine interacts with DNA at least in more, than one regions 
and possibly by more, than one mode – strong and weak – 
electrostatic interaction. Though, at low ionic strength of the 
solution, the third binding region on DNA for the dopamine is 
appeared. The data, received by the UV-melting method, show 
that DNA melting curves are shifted toward higher temperature 
region, along with dopamine interaction with DNA. Although 
dopamine leads to DNA stabilization, this effect is detectable 
at the high ratios of dopamine/DNA – equal to 1/5, 1/2 and 
1/1. DNA melting temperature increases along with dopamine 
binding to it, as compared to that for pure DNA. On the other 
hand, the melting curves of the complexes dopamine-DNA 
acquire biphasic shape at the ionic strength of the solution 0.02 
M Na+, and triphasic shape – at the ionic strength of the solution 
0.01 M Na+, while the melting curve of DNA is monophasic. 
This fact experimentally insists on the existence of more, than 
one binding mode of dopamine to DNA. To confirm these 
assumptions, the absorption spectra of DNA were registered, 
while titrating by dopamine. The absorption spectra of DNA 
decrease along with titration by dopamine. Thus, we assume that 
at low ionic strengths of the solution, dopamine is less screened 
by anti-ions from DNA, compared to high ionic strengths of 
the solution. That is why at low ionic strengths of the solution 
dopamine can easily enter to GC-rich regions in DNA, since 
these regions come out to major, more hydrophilic groove, as 
well as DNA owns more relaxed (less compact) conformation 
at low ionic strengths of the solution. 

Thus, the experimental results, obtained in this work, 
ensure that DNA may be used as a sensitive biomolecule for 
the dopamine-detection in biological fluids, since dopamine 
possesses a sufficiently high affinity toward nucleic acids. It is 
remarkable, that the affinity of dopamine toward DNA depends 
on the ionic strength of the solution. Taking into account that 
dopamine concentration is higher in the urine, than in the blood 
[1,11], we can propose to apply the urine as a biological fluid to 
make an express test. Based on the above mentioned, we assume 
that among biological fluids in the human organism, urine 
may be used as the most appropriate material for revelation of 
dopamine concentration, with the application of nucleic acids.
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