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Summary. The author shows a tetranucleotide, CGCG, to inhibit infectious activities of some algal viruses by

10
2
—10

4
times. This process depends on the duration of CGCG�virus contact. The results obtained seem to be

interesting from the practical point of view. 
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Introduction. Any water environment con�
tains always soluble DNA molecules. 2—74 % of
total soluble DNA molecules are presented by
cell DNA fragments appeared as a result of lysis
due often to virus activities. Viral DNA makes
about 20 % of the soluble DNA [1]. Some data
show the contact of native DNA and viruses in
water environment in vitro results in chemical
interaction fixed by a microcalorimetry method
demonstrating the increase of heat production
and «cooperative transition». Preliminary ultra�
violet (UV) irradiation of DNA or viruses accel�
erates the heat production during their contact.
In some experiments [2] the effect of the adeno�
sine triphosphate (ATP) and interferon on
DNA�virus interactions were studied. There is
no doubt the UV press to become increased
under natural conditions as a result of the ozone
layer thinning. It is known the formation of
dimers including two adjacent thymidine or
cytosine residues or a thymidine and a cytosine
residue is a consequence of the UV irradiation.
The relative content of these dimers depends on
the cytosine/thymidine ratio in the DNA as well

as on frequency of their closest neighbourhood.
The UV radiation effect is also accompanied by
cytosine and uracil hydroxylation, formation of
cytosine�thymidine adductors (adducts) breaks
in DNA chains and DNA denaturation. Thus, the
additional UV press leading to the DNA chain
breaks and other structural impairs, can facili�
tate the activation of chemical links between
different segments of the damaged DNA and
the appearance of tetra�, oligo�, and polynu�
cleotides in solution [3—5]. What is a mechanism
of these nucleotide sequences effect on marine
algal viruses in water environment?

In this paper we describe the influence of a
tetranucleotide, CGCG, on the infectious activi�
ties of some algal viruses.     

Material and methods. In our experiments,
preparations of a tetranucleotide, CGCG
(«Sigma»), were used. The infective activities of
all viruses, treated and non�treated by the
CGCG, were determined following their titration
on liquid cultures of the Tetraselmis viridis
Norris (Chlorophyta). This alga known also as
Platymonas viridis Rouch (Chlorophyta) had
been isolated from the Black Sea waters in our
Institute [6]. Infective activities of viruses used
were 10

5
—10

9
infectious units.

The CGCG effect on viral infectious activities
was studied following this tetranucleotide addi�
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tion (0.2 ml of the 10 % CGCG aqueous solution)
to purified virus suspension (1.8 ml) and virus
titration using susceptible T.viridis cultures, the
final CGCG concentration being 1 %.
Simultaneous titrations of treated and control
samples were made in 2—35 days following the
CGCG addition. 

The isolation and titration of algal viruses
were carried out using liquid cultures of a
microseaweed, Tetraselmis viridis Norris
(Chlorophyta), according to an approach patent�
ed by the author [7].

Results and discussion. Our experiments
were carried out to investigate the CGCG effect
on infectious activities of some algal viruses list�
ed in the Table. Following the CGCG addition to
viral suspensions, the infectious titers of both
treated and control virus�containing suspen�
sions were determined. The results obtained are
given in the same Table.

It is seen the infective activity of algal virus�
es following the CGCG treatment during 6 days
becomes by 10

2
—10

4
times lower. The drop of

infectious virus titers depends on the time of
their contact with the CGCG. In one of the

experiments (with the viral isolate TvV�S19)
after a day of contact with CGCG no decrease of
virus titer was found. In another experiment
(with the isolate TvV�S1) we observed the full
elimination of virus infectivity following 35 days
of such contact. 

We suppose the interaction between viruses
and the CGCG leading to decreased viral infec�
tivity is caused by electrical and chemical mech�
anisms.

It is probable there are no such high concen�
trations of natural viruses and tetranucleotides
in natural water environment as the concentra�
tion used in our experiments. However, our
study shows the possibility of natural virus
elimination in water environment as well. 

It is possible that results our further
researches concerning the nucleotide�virus and
DNA�virus interactions might be useful for viral
infection prophylaxis and in other fields. 

Conclusions. Our experiments show the
CGCG to inhibit infectious activities of some
algal viruses by 10

2
—10

4
times. This process

depends on the duration of CGCG�virus con�
tact. 

Infectious virus titers 

for samples:Viral isolate 

Time of the CGCG 

contact with viral isolates,

days CGCG�treated control 

Changes of viral infectious 

activities in treated samples 

comparing to control ones 

11 103 105 Drop by102 times 

19 103 105 Drop by 102 times TvV�S1

35 0 104 Drop by 104 times 

6 105 107 Drop by 102 times 
TvV�S10 

19 105 107 Drop by 102 times 

1 109 109 Without changes 

7 106 109 Drop by 103 times TvV�S19 

21 105 109 Drop by 104 times 

6 105 108 Drop by 103 times 
TvV�7/2 

19 105 108 Drop by 103 times 

Table  
Effect of the CGCG on infectious activities of some algal viruses
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Вплив тетрануклеотиду ЦГЦГ на морські альговіруси

О. А. Степанова
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Резюме. У водоймах присутня розчинна ДНК, на частку якої припадає 2—74 % клітинної і 20 % вірусної
ДНК. Підвищення фону ультрафіолетового випромінювання в природі спричинює руйнування розчинної
ДНК, розрив ланцюгів, денатурацію оліго� та полінуклеотидів. Експериментально встановлено, що контакт
тетрануклеотиду ЦГЦГ із альговірусами призводить до зниження інфекційної активності останніх у 102—104

разів. Цей процес залежить від тривалості контакту вірусів із тетрануклеотидом. Можливо, результати
подальших досліджень взаємодії вірусів та ДНК, а також олiгo� та полінуклеотидів знайдуть широке
практичне застосування в лікуванні й профілактиці вірусних інфекцій.
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