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of plant virus isolates at the Department of Virology, and
have been used for comparison with other CMV isolates.
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NMOLWWUPEHHSA BIPYCY OIrPKOBOI MO3AIKU HA OBOYEBUX KYIIbTYPAX B YKPAIHI
AHani3ysanu eidibpaHi 8 azpoyeHo3ax pi3HUxX pezioHie YkpaiHu pocsuHu poduH Cucurbitaceae ma Solanaceae 3 gipyconodi6Humu cumMnmomamu
Ha HasieHicmb 8ipycy ozipkoeoi mo3aiku (BOM). 3a pesynbmamamu iMmyHoghepMeHmHO20 aHanizy ecmaHoesieHo, uwjo ceped 126 mecmoeaHux 3pa3skie
oso4esux Kynbmyp — 38 3pa3kie micmunu aHmuzeHu BOM. BOM wupoko po3noecrodeHull 8 acpoyeHo3ax BiHHuybkol, 3anopisbkoi, Kuiecbkoi, Ode-
cbkoi, [lonmaeckkoi ma Yepkacbkoi o6nacmeli. Byno ompumaHo kJHK 2eHy kancudHozo 6inkKy ykpaiHcbko20 izonsimy BOM po3mipom 500 bp.
Knroyoei cnoea: poduHu Cucurbitaceae ma Solanaceae, imyHoghepmeHmHuli aHanis, gipyc ozipkoeoi Mo3aiku.

B. UBwuryH, acn., T. PyaHeBa, kaHA. 6uon. Hayk, O. TuMYMLWKH, cTyA.
KHY nmenu Tapaca LLleB4yeHko, KueB

PACMNPOCTPAHEHUE BUPYCA OIN'YPEYHOU MO3AUKN HA OBOLLUHbIX KYJIbTYPAX B YKPAUHE
AHanu3supoeanu omobpaHble 8 a2poyeHo3ax pa3IudHbIX pe2uoHoe YKpauHbl pacmeHusi cemelicme Cucurbitaceae u Solanaceae ¢ eupycono-
006HbIMU cuMNMOMaMu Ha Ha/uyue supyca o2ypeyHol mo3aiku (BOM). Mo pesynbmamamMm uMMyHOEPMEHMHO20 aHasu3a yCcmaHo8J1eHO, Ymo
cpedu 126 mecmupyembix 06pa3y0e 080UWHbIX Kysibmyp — 38 ob6pa3yoe codepxanu aHmuzeHbl BOM. BOM wupoko pacnpocmpaHeHbl 8 azpoye-
Ho3ax BuHHuykol, 3anopoxckol, Kueeckoi, Odecckoli, [Tonmaeckoli u Yepkacckol obnacmel. bbino nonyyeno kf[JHK 2eHa kancudHozo 6esnka

YyKpauHckoeo usosnissma BOM pasmepom 500 bp.

Knroyesnie cnosa: cemelicmea Cucurbitaceae u Solanaceae, uMmmyHoghepMeHMHbIU aHanu3, 8UPYC 02ypPeyYyHoU MOo3auKu.
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CYTOTOXICITY AND ANTIVIRAL ACTIVITY OF NOVEL FLUORIC COMPOUNDS

The cytotoxicity and antiviral nucleoside activity of fluoric compounds in EBV model systems were investigated in vitro. The
apoptosis-stimulating effect was found for compound SBIO-6, that makes it perspective for further research in the area of antitu-
mor analysis. The results can be used in computer modeling of the structure-biological activity relationships of substances and
will be used for development of new highly efficient antiviral agents.

Key wods: antiviral nucleoside activity, compound SBIO-6, antitumor analysis.

Introduction. Epstein-Barr virus (EBV) belonging to
Gammaherpesvirinae subfamily, Herpesviridae family, is a
lymphotropic DNA virus able to infect cells of lymphatic sys-
tem [13]. Etiological role of EBV has been confirmed for such
clinical human diseases as infectious mononucleosis (initial
stage of infection), Burkitt's lymphoma, nasopharyngeal car-
cinoma, lymphoproliferative disorders [8, 9, 11]. After onset
of the initial infection in human organism, herpesviruses are
capable of latent infection and may be reactivated when
effected by various factors, most commonly in case of im-
mune deficiency state of a human organism. Having suc-
cessfully invaded human body, the virus induces life-long
persistence in its cells. Disorders of human immune system
lead to virus activation with following manifestation of clinical
symptoms. Prominent increase in occurrence of herpetic
diseases among adults and children necessitates compre-
hensive research of herpetic infections and development of
efficient methods of prophylaxis and treatment.

Today, chemotherapy using acyclic nucleosides is most
developed. This group of preparations includes synthetic
analogues of natural nucleosides forming DNA molecules
of every biological species on our planet. Four preparations
(acyclic analogues of nucleosides) sharing similar structure
are known as main antiherpetic medicine agents: acyclovir,
valacyclovir, penciclovir and famciclovir. Their efficiency
has been tested and confirmed in randomized clinical trials.

Every such preparation interrupts viral DNA synthesis dur-
ing virus reproduction but has no effect on latent virus and
extracellular virus particles, virions [1, 3, 12]. Therapy of
herpetic infections remains challenging for physicians of
various specializations. Novel potent preparations and
therapy schemes which are being designed not only should
be efficient and safe in the long term treatment, but also
reasonably priced and available for wide rage of patients.
This work was aimed at cytotoxic and antiviral nucleoside
activity of fluoric compounds in EBV model system in vitro.
Materials and methods. Epstein-Barr virus (EBV). Sus-
pension of lymphoblastoid cells B95-8, obtained from the
Institute of Virology of RAMS (Mocsow) in 1991, was used
as a source of the virus. For virus accumulation, producer
cells were cultivated without changing the media with the
suspension density of 1x10° cells/ml for 10 days. TPA (12-O-
tetradecanoylphorbol-13-acetate) (Sigma, USA) was used
as EBV inducer and added to B95-8 cell culture according to
the manufacturer's recommendations. The virus was isolated
from cells by Walls-Crawford method [4]. We have used
following established cell cultures from European Collection
of Animal Cell Cultures: 1) B95-8 (leucocytes of marmoset)
cells which are transformed by Epstein-Barr virus (EBV) and
produce it chronically were used as the source of EBV; and
2) Raji — non-differentiated lymphoblastoid human B cells
isolated from Burkitt's lymphoma. Lymphoblastoid cells were
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thermostatically cultivated in 50 ml and 250 ml plastic culture
matrasses at 5% of CO,. Growth media contained RPMI
1640 (90%), embryonic bovine serum (10%), antibiotic
(streptomycin  + penicillin, 100 mcg/ml each), and
L-glutamine (2 mmol/l). Cells were passaged each 3 days by

adding fresh media to the initial cell culture down to planting
dose of 500000 cells per 1 ml.

We studied 4 compounds synthesized at the Institute of
Organic Chemistry of NASU. Their structural formulas are
given on Figure 1.
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Figure 1. Structure of studied compounds

'‘Cymevene' (ganciclovir) (Hoffmann-La Roche, Switzer-
land) was used as a reference preparation. Studied prepa-
rations were initially diluted with DMSO. Working dilutions
of the preparations were made using growth media con-
taining RPMI-1640 and L-glutamine (Sigma, USA), embry-
onic bovine serum (Sigma, USA), penicillin (100 mcg/ml),
and streptomycin (100 mcg/ml). samples were filtered
through syringe membrane filters (Sarstedt, Germany) with
pores of 0,22 mcm in diameter. Vital capacity of cells was
assessed using MTT method [10]. MTT substrate (Sigma,
USA) was diluted with sterile phosphate buffer (pH 7,2) at
room temperature to the concentration of 5 mg/ml. 20 mcl
of filtered MTT solution were deposited in wells of 96-well
plates and incubated with cells for 2-4 hours at 37°C. After
the incubation, the media was removed and 150 mcl of
96% ethanol was added into each well with cells to dilute
the formazan crystals. Optical density was determined
spectrophotometrically at the wavelength of 570 nm using
'Dynatech' plate reader (Switzerland). Further, linear re-
gression algorithm of Microsoft Excel for Pentium Pro [2]
was used when establishing the preparation concentration
which inhibited vital capacity of cells by 50% (CCsp) as
compared to the control. Polymerase chain reaction was
used to determine the reproduction rate of Epstein-Barr
virus in analyzed cells. The reaction was carried out by
'DNA Laboratory' company using 'AmpliSens-100-R' PCR
test systems. To visualize apoptotic cells, they were
stained with Hoechst 33342 dye (Sigma, USA). Hoechst
33342 dye is characterized with DNA tropism and able to
bind DNA at A-G pairs, allowing to determine apoptotic

cells in just 6-8 hours after receiving apoptotic stimulus. For
this analysis, the cells were washed using buffered physio-
logical solution by centrifuging at 1,500 rpm for 5 min. Fur-
ther, cell precipitate was incubated with 100 mcl of Hoechst
33342 dye at final dilution of 0,1 mg/ml for 30 min at 37°C.
Cells previously washed in buffered physiological solution
were then resuspended in 50% glycerin with 4% parafor-
maldehyde and deposited onto glass slides. Further, the
cell preparation was covered with cover glass and soldered
with paraffin. Analysis for apoptotic cells in these prepara-
tions were carried out using fluorescent microscope ML-2
(Lumam, Russia) at x900 magnification.

Results and discussion. Cytotoxic effect of studied
compounds in Raiji cell culture was determined by applying
the compounds into the cells at certain concentrations.
Each concentration was repeated four times with obligatory
use of control samples where the compounds were miss-
ing. The compounds were used at concentrations 2000,
1000, 500, 250, 125 and 62,5 mcg/ml. Plates with cell cul-
ture were incubated at 37°C and 5% of CO,. After 48 hour
exposure to a compound, the percentage of viable cells in
all samples was determined by staining with trypan blue
and by using MTT method as described above. The result-
ing effects of the compounds are presented in Table 1.
When analyzing these results spectrophotometrically, opti-
cal density for wells with 'control' cells (not treated with the
compounds) was used as 100%. In turn, rates of decrease
of vital capacity of cells relative to control values are given
in Table 1. These figures are directly proportional to a per-
centage of dead cells.

Table 1. Influence of studied compounds on vital capacity of Raji cells

Concentration, mcg/ml Studied compounds
»meg SBIO-6 | SBIO-7 | IM-001 | IM-003
% of dead cells
Trypan blue | MTT test | Trypan blue | MTT test | Trypan blue | MTT test | Trypan blue | MTT test
62,5 9 13 0 0 9 0 13 0
125 21 21 6 0 12 0 12 5
250 46 58 12 1 14 2 13 7
500 78 100 11 5 50 50 11 15
1000 75 100 55 56 89 80 23 35
2000 92 100 90 100 100 100 54 71
Correlation coefficient 0,819 -0,98 0,979 -0,98 0,923 -0,90 0,956 -0,99
CCso 600 200 1000 1000 750 800 1900 1400
(mcg/ml)
CCsx (averaged for two methods) 400 1000 775 1650
(mcg/ml)

Results obtained using two different methods demon-
strate a difference in the cytotoxic effect of the preparations.
Cytotoxicity index represented as a percentage of dead cells

by trypan blue staining was generally higher than that pro-
vided by MTT method. It may be explained by a fact that
mitochondrial dehydrogenase system of a dead cell stops
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converting the substrate following a decrease of cell's func-
tional activity and alterations of internal balance. The cell
membrane, however, at that point is still intact and imperme-
able for trypan blue dye. Using correlation analysis, we have
established a compound concentration decreasing vital ca-
pacity of cell population by 50% — i.e., index of cytotoxic
concentration, CCsg [6]. Results presented in the table show
that SBIO-6 compound was characterized with CCso of 592
(trypan blue staining) and 220 mcg/ml (MTT method) and
thus was the most toxic. CCsg values for IM-001 and IM-003
compounds exceeded 1000 mcg/ml providing evidence that
these compounds were non-toxic for Raji cell culture and
were potent agents for assessing their antiEBV activity.

Antiviral activity of test agents was determined by a
level of inhibition of EBV reproduction in Raji cells using
semiquantitave PCR for a range of compound concentra-
tions (10, 50, 100 mcg/ml), where each was repeated three
times. Ganciclovir was used a reference preparation.

For infection with EBV, cells were precipitated in sterile
tubes by centrifuging at 1,500 rpm for 10 min. The obtained

precipitate was washed twice using RPMI 1640 media
without serum for maximum removal of embryonic bovine
serum which prevents virus adsorption on a cell. Resultant
precipitate was diluted in minimal volume of media, and
then virus preparation was added. Virus adsorption was
carried out at 37°C for 1 h. Afterwards the cell were
washed twice as described above and the growth media
with embryonic bovine serum (5%) was added down to
planting dose of 500000 cells per 1 ml.

After virus adsorption and dilution of cell culture to
500000 cells/ml, studied compounds were added at con-
centrations 10, 50, 100 mcg/ml (in RPMI 1640 media).
Studied samples were collected in 48 h. This time interval
is considered optimal for both growth dynamics of Raiji cell
culture and EBV reproduction cycle. Virus DNA accumula-
tion levels in infected cells treated with the compounds
(applied at a range of concentration) was determined in
comparison to control infected cells where virus DNA ac-
cumulation constituted 100% (Fig.2).
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Figure 2. Activity of fluoric compounds against Epstein-Barr virus

Presented results allow considering studied compounds
as perspective antiviral substances active against Epstein-
Barr virus.

We have also evaluated the ability of studied com-
pounds of inducing apoptosis in EBV-transformed Raji
cells. Advances in fundamental knowledge on molecular
mechanisms of virus-induced oncogenesis, functions and
interactions among viral and cellular oncogenes, mecha-
nisms for evading apoptotic death of virus-infected cells
leading to tumor growth favored the development of novel
approach for selection of antiviral preparations capable of
not only efficient inhibition of virus reproduction but also
stimulating recovery or elimination of infected cell, in par-
ticular by apoptosis, for treating virus-associated neo-
plasms [5, 7, 14].

One of the approaches to therapy of EBV-positive tu-
mors presumes 'switching' the latent form of EBV infec-
tion (which is typical for the majority of EBV-positive tu-
mor cells) into cytolytic form. This approach may be clini-
cally beneficial as lytic EBV infection leads to cell destruc-
tion. Another therapeutical advantage is based on the

induction of expression of EBV 'lytic' genes (viral
thymidine kinase and DNA polymerase) which are ex-
pressed exclusively during the lytic cycle of the virus and
are capable of converting nucleoside analogues into their
respective cytotoxic forms. For instance, many various
chemotherapeutical preparations (arginine butyrate,
5-fluorouracil (5-FU), cis-platinum, taxol, gemcitabine,
doxorubicin, and sodium butyrate) have been tested in
combination with ganciclovir for their ability to 'switch' EBV
infection from latent form to lytic cycle in tumor cells. Gem-
citabine and doxorubicin activated transcription from pro-
moters of two pre-early virus genes, BZLF1 and BRLF1, in
EBV-negative B cells. Ganciclovir led to an increase in cell
death initially induced by gemcitabine or doxorubicin in
virus-transformed lymphoblastoid cells, and prevented the
development of lytic form of viral infection [15].

Research conducted on the determination of apoptotic
cell after application of studied compounds at the range on
concentrations confirmed apoptosis-stimulating effect for
SBIO-6 compound. The results are presented on Fig.3.



ISSN 1728-2748

BIONOrIA. 3(65)/2013

~ 85 ~

SBIO-6

0 /._,—4
30

BLOCOT anomryamas witan
(=
=

623 125 250 500 1000 2000
ROHIEHTPAUEIA, MEI/MA

Figure 3. Detection of apoptotic Raji cells after adding SBIO-6 compound at 1000 mcg/ml (Hoechst 33342 dye)

As can be seen from Fig.3, initial 'active' concentration
for this compound was 250 mcg/ml which resulted in 18% of
apoptotic cells. Further increase of compound concentration
led to subsequent increase in number of apoptotic cells.

Apoptosis modulators influence tumor cells and hence
represent efficient mean for treating cancer patients. This
approach is promising because it allows increasing tumor
cells' sensibility to effects of cytotoxic factors. In turn, this
allows decreasing doses for chemo- or radiotherapy and
reducing death rates for normal (non-tumor) cells. In addi-
tion, apoptosis modulators may induce lethal damage and
elimination of tumor cells resistant to conducted therapeuti-
cal agents. There are grounds to assume that only com-
bined (complex) therapy of tumor growth may 'guarantee’
maximum damage of malignant transformed cells, diminish
their resistance to chemotherapy agents, prevent dissemi-
nation of tumor (metastasis), and also reduce toxic side
effects of preparations/means of chemo-, radiotherapy and
other ways of cancer treatment.

Fluoric nucleoside analogues are used as chemothera-
peutic preparations for combating many viral infections
induced, in particular, by Hepatitis C virus and HIV. How-
ever, use of such preparations for treating EBV infection is
not developed at the time. This work describes novel con-
cept in treating EBV-associated disorders, i.e. use of fluoric
nucleoside analogues for preventing virus replication and
subsequent virus liquidation. In spite of unknown mecha-
nisms of action of the preparations under study, their in-
dexes of antiviral activity and low cytotoxicity in vitro make
them perspective agents for designing antiviral compounds
targeting EBV infections.

Conclusions. Here we confirmed cytotoxic effect of
studied compounds SBIO-6, SBIO-7, IM-001, and IM-003
in lymphoblastoid Raji cell culture. Value of CCsq for these
compounds constituted 350-3700 mcg/ml. We have as-
sessed antiherpetic activity of studied compounds toward
Herpes simplex virus type 1 (HSV-1) and type 2, and Ep-
stein-Barr virus. Analysis of antiviral activity of the com-
pounds demonstrated absent or negligibly low activity
against HSV-1 and notable activity against EBV. When
applied at the concentration of 100 mcg/ml, SBIO-7, IM-

001, and IM-003 compounds totally (100%) inhibited EBV
reproduction. Determination of apoptotic cells resulting
from the application of studied compounds at a range of
concentrations revealed apoptosis-stimulating effect for
SBIO-6 which may be perspective for future research as an
antitumor agent. Obtained results may be used for com-
puter-assisted modeling of structure functional relations for
recommended compounds and for prognostic design of
novel highly active antiviral agents.
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KHY imeHi Tapaca LLeB4eHka, KuiB

LMTOTOKCUYHICTb TA MPOTUBIPYCHA AKTUBHICTb HOBUX ®TOPOBMICHUX CMONYK

Hocnidxena yumomokcu4Hicmb ma aHmueipycHa akmugHicmb ¢hmopPoBMICHUX HYKIIE03UOHUX CrosyK y modesnbHili cucmemi BEB e cucmemi in
vitro. BusienieHo anonmo3scmumysioroyuli egpekm Ans cnosnyku SBIO-6, wo Moxe 6ymu nepcriekmueoro 07151 nodanbwiux AoclidkeHb i020 8 HanpsIMKy
npomunyxsuHHO20 aHanizy. Ompumari pesynbmamu MOXXymb 6ymu eukopucmaxi npu KoMn'tomepHoMy Modeslto8aHHi 83a€MO038 ‘A3Ky MiXK cmpykmy-
poro i 6ios102i4HOI0 aKmueHicMIo pe4o8uH i 6ydymb 3acmocosysamucsi OJisi CINEOPEHHST HOBUX 8UCOKOaKMUBHUX MpomusipycHux 3acobis.

Knroyoei cnoea: gpmopoemicHi Hykneo3udHi cnonyku, cnosnyka SBIO-6, npomunyxnuHHuli aHanis.
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LUUTOTOKCUYHOCTb U NPTUBOBUPYCHAA AKTUBHOCTb HOBbIX #TOPCOOEPXALLUX COEOUHEHUA

UccnedosaHa yumomokcu4HOCMb U aHMuUBUPYCHasi akmueHocmb ¢hmopcodepkalyux HyKeo3uOHbIX coeOUHeHUl 8 ModesibHOU cucmeme
B3b e cucmeme in vitro. BeisseneHo anonmo3scmumynupyrowuli agpgpekm 0Onsi coeduHeHusi SBIO-6, ymo moxxem 6bimb nepcrnekmueoli ons danb-
Heliwux uccrnedoeaHull e20 8 HanpassieHUU MPoMuUeooIyxosee020 aHanu3sa. llonyvyeHHble pe3ynbmamsl Mo2ym 6bimb UCMObL308aHbI NMPU KOM-
nbromepHoM mModesiuposaHuu e3aumocesiau mexady cmpykmypol u 6uono2uyeckoli aKmueHocmbio eeuyecme, u 6yAdym npumMeHsimbcsi Onsi co30a-

HUs1 HO8bIX 8 bICOKOAKMUEBHbIX NMPomMueo8uUpPyCHbIX cpedcmas.

Knroyeenie cnoea: gpmopcodepxaujue Hykneo3udHble coeduHeHusl, coeduHeHue SBIO-6, npomueoonyxoneanil aHanu3.
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LOOKING FOR KILLERS: BACTERIOPHAGES AGAINST PHYTOPATOGENIC BACTERIA

The samples of rotten tomatoes and papers were collected from different regions of Ukraine. Phytopathogenic microorgan-
isms — causative agents of plant diseases were extracted and introduced into culture for strain identification. The presence of
bacteriophages in the samples was determined by using agar overplayed method and TEM (transmission electron microscopy).
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Introduction. Bacterial pathogens are significant fac-
tors which reduce yields of agriculturally important plants
worldwide. Among these bacteria the most important are
Pseudomonas syringae, Pectobacterium carotovorum, and
bacteria from Xanthomonadaceae family.

A variety of approaches have been developed to mini-
mise the impact of bacterial plant diseases on the quantity
and economy of food production. Currently, phytopatho-
gens are controlled through management programs, which
mostly relay on application of bactericides (copper-based).
However, irrational use of these compounds leads to evolu-
tion of bacteria and emergence of new, highly resistant
forms of phytopathogens. Besides chemical compounds
are often accumulated in plants/soils and pose environ-
mental hazards. Antibiotics (e.g., tetracycline and strepto-
mycin) have been utilized in agriculture to control phytopa-
thogenic bacteria also. Extensive use of antibiotics in agri-
culture has led to selection of resistant bacterial strains
[11]. Moreover, resistance genes have been spread to
other bacteria, including human and animal pathogens or
nonpathogenic bacteria present in the environment [7].

Due to these agrichemical disadvantages, biological
control of plant bacteria has attracted attention of many
scientists and bacteriophages propose more advantages
then other biological agents [6]. Bacteriophages are very
specific, even to bacterial pathovars and strains; they don't
cause lysis of microbial cells, represented on plants and
don’t influence on soil normoflora. Besides, phages are
natural components of ecosystems and always persist in
host population [4]. In nature bacteriophages coexist with
the host microorganisms in balance, so there is no neces-
sity of searching them elsewhere or produce them in the
laboratory by synthesis de novo. We just need to isolate
bacteriophages from environment were specific host is
present, investigate their biological properties and convert
these viruses into the weapon against their hosts. Bacte-
riophages can also be coupled with the application of other
control strategies (antagonistic bacteria, biocides etc.) for
increased pressure on the pathogen [16].

The first works, that showed the potential of bacterio-
phages in control of phytopathogenic microorganisms,
were published in 1924. Mollman and Hemstreet demon-
strated that phages lysates prevent rotting of cabbage,
caused by pathogenic microorganism Xanthomonas
campestris pt. campestris [13]. Then many scientists ex-
plored phages antimicrobial activity on important agricul-
tural plants, such as rice, pepper, tomatoes and etc. [9].

Despite the promising early works, phage therapy prepara-
tion did not prove to be a reliable and effective means of
controlling phytobacteria. The main reason of this is the
development of antibiotics and biocides. During the last
decades of of the 20" century, bacteriophages were re-
evaluated as antimicrobial agents [6]. In 2005 fist commer-
cial phage preparation was recommended in the US for
usage on crops to control infection caused with two phyto-
patogenic bacteria — Xanthomonas campestris pt. vesicato-
ria and Pseudomonas syringae pt. tomatoiS].

Success of application of "AgriPhage'™" (OmnyLytics)
stimulated the development of new phage-based prepara-
tion against the most harmful phytobacteria worldwide.
Ukraine, as agricultural country, faced with problem of crop
yield losses due to bacterial infections also [5] and is inter-
ested in the development of bacteriophage preparations.
However, situation is complicated with the absence of in-
formation about distribution of phytopathogenic bacteria in
Ukraine. Isolation and identification of actual bacterial
strains should be conducted prior to the development of
bacteriophage preparations. Hence, the objectives of this
study were isolation of bacteria and their bacteriophages
from samples of infected plants.

Materials and methods. Samples of rotten vegetables —
tomato (Solanum lycopersicum L.) and sweet pepper (Cap-
sicum anuum L.) were collected from distinct regions of
Ukraine (15 samples of tomato and 10 samples of sweet
pepper from Kirovograd-, Cherkassy-, Sumy-, Kherson-,
Kiev regions). Liquid medium of Luria-Bertani (baktotrypton —
1%, yeast extract — 0,5%, NaCl — 1%) was used for bacteria
cultivation and bacteriophage enrichment. Miller agar (pep-
tone — 1%, yeast extract 0,5%, NaCl — 1%, agar 1.4%) was
used for propagation of bacteriophages and their hosts,
whereas 1,4% agar and 0,7% agar were used for the hard
and soft-agar layers, respectively, in phage plating. All bacte-
rial isolates were maintained on clippings of Miller's agar [1].

The samples of tomatoes and sweet peppers with
symptoms of rotting were sterilized by 72% ethanol. Then
small pieces of diseased tissues were cut off with sterile
knife and placed into LB-broth for enrichment of bacterio-
phages.For bacteria isolation, the sap was taken from cut
surface using microbial loop and plated on Miller's [2].

Other bacteria (Pectobacterium carotovorum, Pecto-
bacterium amylovorum, Pseudomonas syringae pt. tomato,
Xanthomonas campestris pt. campestris 117 and 125, Ser-
ratia marcescens IMBG291) tested for phage sensitivity
were obtained from culture collection of Laboratory of mi-
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