~ 48 ~ B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LlleBueHka ISSN 1728-3817

0. CmyTbKO, acn.

KuiBcbkuit HauioHanbHUM yHiBepcuTteT imeHi Tapaca LleBuyeHka, KuiB, YkpaiHa,

J1. PaguyeHko, mon.Hayk. cniBpo6., A. MipoHeHKo, A-p MeA. Hayk

Y "lHcTuTyT enigemionorii Ta iHdekuinHUXx xBopo6 imeHi J1.B.M'pomaweBcbkoro, HAMH Ykpaiuun", KuiB, YkpaiHa

MOJIEKYNAPHO-FTEHETUYHI OCOBJIMBOCTI NOBEPXHEBUX TA HECTPYKTYPHUX BIJTKIB
NAHOEMIYHUX BIPYCIB rPUMY A(H1N1)PDM09 B CE3OHI 2015-2016 POKIB

Memoro docnidxeHHs1 6ys10 sussieumu MOJIEKYIsIPHO-2eHeMUYHi 3MiHU 8 2eHax 2emazntomuHiHy (HA), HelpamiHida3u (NA) ma HecmpykmypHo-
20 6inky (NS1) naHOemi4HuXx gipycie epuny, wo yupkynroeanu e Ykpaini 6 2015-2016 pokax. 3pa3ku 6ynu npoaHasnizoeaHi MemodoMm nosiimepasHoi
naHytrozoeoi peakuii (MJ1IP) e peanbHoMy 4aci. PinozeHemuyHi depesa 6ydysanu e npoepami MEGA 7. 3D cmpykmypu 6ydyeanu e npozpami Chi-
mera 1.11.2rc. Bipycu, sudineHi 8 YkpaiHi @ ce3oHi 2015-2016 pokie, Hanexamb 0o 2eHemu4Hoi epynu 6B, e siKili 8 ybOMy Ce30Hi 8UHUKIU O8] HO8I
nidepynu 6B.1 ma 6B.2, 3a ceHamu HA ma NA. Lji nidepynu eu3Havyarombcsi cneyugiyHuMu Ons1 HUX aMiHOKUCIOMHUMU 3amiwieHHsaMuU. B 6inky NS1
6ynu eusienieHi Hosi amiHokucsiomHi 3amiweHHs1 D2E, N48S ma E125D e ce3oHi 2015-2016 pokie. B aumuzeHHux calimax HA 6ynu eusieneHi cne-
yudpivHi 3aminu, npome gipycu 36epeanu nodi6bHicmb o sakyuHHO20 wmamy. binok NS1 Habye 3amiweHHsI, Noe'si3aHe 3 NiGsUWEHHSIM 8ipysIeHm-
Hocmi eipycy apuny.

Knroyoei cnoea: eipycu epuny A(H1N1)pdm09, amiHokucriomHe 3aMiwjeHHs, aHmu2eHHul calim, He cmpyKmypHuli 6irokK.
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MOJNEKYNAPHO-FrEHETUYECKME OCOBEHHOCTU NMOBEPXHOCTHbIX U HECTPYKTYPHbIX BEJIKOB
NAHAEMUYECKMNX BUPYCOB I'PUMMA A(H1N1)PDM09 B CE3OHE 2015-2016 rO1OB

Yenbto uccnedosaHusi 6bi10 onpedesieHUe MOJIEKYISIPHO-2eHeMUYeCcKUX U3MeHeHul 8 2eHax 2emazntomuHuHa (HA), HelipamuHudasbl (NA) u
HecmpykmypHoao 6enka (NS1) naHOemuveckux supycoe 2punna, Komopble YupkKynuposasnu 8 YkpauHe 8 2015-2016 2odax. O6pa3ysbi 6biiu npo-
aHanusupoeaHbl Memodom nosiuMepa3sHol yenHol peakyuu (MYP) e peansHom epeMeHu. dunoz2eHemuYyeckue depeebsi MOCMPOUsIU 8 NpozpamMmmMe
MEGA 7. 3D cmpykmypbi nocmpounu e npoepamme Chimera 1.11.2rc. Bupycbi ebideneHHble 8 YkpauHe 8 ce3oHe 2015-2016 2odoe, npuHadnexam
Kk 2eHemuyeckol 2pynne 6B, 8 komopoli 8 3Mom ce30He 803HUK/U Aee Hoeble nodzpynnbi 6B.1 u 6B.2, no 2cenam HA u NA. 9mu nodzpynnsi onpe-
densiromcs cneyuguyeckuMmu Ois HUX aMUHOKUC/TIOMHbIMU 3ameujeHusimu. B 6enke NS1 6binu o6HapyxeHbl HO8ble aMUHOKUCIIOMHbIE 3ameule-
Husi D2E, N48S u E125D e ce3oHe 2015-2016 2o0oe. B aHmuzeHHbIx calimax HA 6binu o6HapyxeHbl crieyuguyeckue 3aMmeuw,eHusi, Ho eupychbl co-
XpaHunu nodobue k eakyuHHoMy wmamy. Benok NS1 npuobpen 3ameuweHue, cesizaHHOe C MoebIWeHUeM 8UPYSIeHMHOCMU eupyca 2punna.

Knroueenie cnoea: eupycsi 2punna A(H1N1)pdm09, amuHokucriomHoe 3amewieHue, aHmuz2eHHbIl calim, HeCmpPyKmMpypHbIi 6es10K.

UDC 578.85/.86
T. Shevchenko, PhD., O. Tymchyshyn, MD stud.,
I. Kosenko, MD stud., I. Budzanivska, Dr.Sci., Prof.,
V. Polischuk, Dr.Sci., Prof.
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

POTYVIRUSES INFECTING VEGETABLE CROPS IN UKRAINE

This paper describes detection of some potyvirus infecting vegetable crops in Ukraine. Collected samples were screened for
the presence of Zucchini yellow mosaic virus and Watermelon mosaic virus-2. Obtained isolates of Zucchini yellow mosaic virus
were clustered with isolates from Slovenia, Hungary, Czech Republic, Austria and France within subgroup Al. According to the
topology of Neighbor-Joining tree based on sequences of NIb-CP genome region obtained WMV-2 isolates showed that belong to

group G1. Viruses infecting cucurbits in Ukraine presented by phylogenetic groups widespread in Europe.
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Introduction. Watermelon mosaic virus 2 (WMV-2) and
Zucchini yellow mosaic virus (ZYMV) belongs to Potyvirus
genus, Potyviridae family [1]. In experimental conditions,
Watermelon mosaic virus 2 infects more than 170 plant
species from 26 families. However, cucurbitaceous plants
(Cucurbitaceae family) are the major natural hosts for vi-
ruses, which were found in both field and greenhouse con-
ditions. ZYMV infects 15 plant species from 7 different
families. An occurrence of ZYMV was reported from more
than 50 countries. It causes yield losses ranging from 25 to
50 % depending on the pathogenicity of the virus strain [2].

Vegetable crops are widely cultivated in Ukrainian
fields. Through characterization of viral population possible
migration patterns of ZYMV and WMV-2 dissemination
from other countries to Ukraine as well as from Ukraine to
other countries may be determined.

Therefore, current study was aimed at detection and
characterization of viruses infecting vegetable crops in
Ukraine.

Materials and methods. Vegetable plants collected
from different regions of Ukraine with virus-like symptoms
were the objects of this study. Plant sample collection
based on the visual symptoms is considered to be the
simplest and most common method. For this study, we

collected samples with typical viral symptoms under open
ground conditions in Kyiv, Poltava, Zhytomyr, Vinnytsya,
Odesa, Mykolaiv and Cherkasy regions of Ukraine during
2013-2015 years.

For detection of virus antigens, we conducted DAS-
ELISA with commercial test systems of Loewe (Germany)
according to the manufacturer's recommendations in 96-
well polystyrene plates (Labsystem, Finland). For ELISA,
plant samples (vegetative organs and fruits) were homoge-
nized in 0,1 M PBS + 0,001 M EDTA (1:2, v/v) with follow-
ing sedimentation at 4000 rpm for 20 min at 4°C using
PC-6 centrifuge [3]. Such homogenate was used for ELI-
SA. Optical density values were registered using ELISA
reader Termo Labsystems Opsis MR (USA) with Dynex
Revelation Quicklink software at the wavelength of 405/630
nm [4]. Total RNA was extracted from plant samples using
RNeasy Plant Mini kit (Qiagen, UK). RT-PCR was accom-
plished using specific primers to NIb-CP region of WMV-2
and ZYMV (expected product size — 800 bp, 600 bp re-
spectively) [5]. This genome region is variable among dif-
ferent subgroups, and used for determination of group at-
tribution of ZYMV and WMV-2 [2, 6,7].

Then obtained amplicons were purified and sequenced
using Applied Biosystems 3730x1 DNA Analyzer with Big
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Dye terminators, version 3.1 (Applied Biosystems, USA).
Phylogenetic analysis was conducted using Neighbor-
Joining method in MEGA 6.

Results and discussion. Symptomatic plant samples
were collected in different regions of Ukraine. Collected
samples were screened for the presence of Zucchini yellow
mosaic virus (ZYMV) and Watermelon mosaic virus-2

A

(WMV-2). Detection of viral antigens was carried out by
DAS-ELISA using commercial test systems.

ZYMV caused yellow mosaics, leaf blade deformation,
knobs and malformations of fruits (Fig.1). The symptoms of
WMV-2 included dark green mosaic, vein banding and dark
mottle on leafs, deformation of fruits and stunting (Fig.2).

B

Figure 1. The symptoms of Zucchini yellow mosaic virus:
A — Filamentary and dark green mosaic on squash, B — Knobs on pumpkin fruit

B

Figure 2. The symptoms of Watermelon mosaic virus-2:
A — Dark green mottling, leaf distortion, abnormal leaf shapes on pumpkins yellowing,
B-Deformation of squash fruit

For deeper understanding epidemiology of viruses under
study further we conducted the phylogenetic analysis of ob-
tained isolates and previously reported strains from NCBI.

We have sequenced partial Nuclear Inclusion protein
(NIb)-CP sequences of ZYMV (825bp), WMV-2 (605bp)
isolates found in Ukraine. This genome region is variable
among different subgroups, and used for determination of
group attribution of ZYMV and WMV-2.

In 2000, new strains of WMV2 referred as 'emerging'
(EM) strains were detected in South-eastern France. EM
strains are generally more severe and phylogenetically

distinct from those previously reported in this country and
referred as 'classic’ (CL) strains [6].

WMV-2 isolates were also obtained from various plants
in different regions: WMV-2G, WMV-21 (extracted from
Cucurbita pepo L. in Poltava region), WMV-4K (extracted
from Cucumis sativus L. in AR of Crimea, WMV-3ch and
WMV-4ch (extracted from Cucurbita pepo L. in Cherkasy
region), WMV-63 (extracted from Cucurbita pepo L. in Kyiv
region). The homology ranged from 94 to 99%.

The topology of Neighbor-Joining tree based on se-
quences of NIb-CP genome region showed that Ukrainian
isolates of WMV-2 belong to group G1 (Fig. 3).
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Figure 3. Phylogenetic tree of WMV-2 isolates constructed

using Neighbor-Joining method

Group G1 consists of non-recombinant isolates report-
ed from different countries [6,7].

According to the topology of phylogenetic tree built us-
ing the Nib/CP genome region, the ZYMV isolates form
three distinct groups: subgroup A is the most numerous
group, which consists of members of different geographic
origin subgroup B includes five isolates from Reunion and
neighboring islands, subgroup C consists of several Chi-
nese, Polish and Australian isolates [2].

The identification of infected plants in 5 of 9 inspected
agroecosystems suggests quite a high prevalence of the
ZYMV infection in Ukraine.

For ZYMV we obtained following Nib-CP sequences of
Ukrainian isolates: ZYMV-10G, ZYMV 5/13 (extracted from
Cucurbita pepo L. in Poltava region), ZYMV-10P (extracted
from Cucumis melo in Vinnytsia region), ZYMV-38/14 (ex-
tracted from pumpkin (Cucurbita pepo L) in Cherkasy re-
gion),) i ZYMV-B (extracted from Cucumis melo in Cher-
kasy region).

Ukrainian isolates were characterized with high homol-
ogy (98-100%).

Obtained isolates were clustered with isolates from
Slovenia, Hungary, Czech Republic, Austria and France
within subgroup Al (Fig. 4).
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Figure 4. Phylogenetic tree of ZYMV isolates constructed using Neighbor-Joining method

According to the literature data [2]., subgroup Al
includes the most frequently detected strains from different
geographic origin.

Conclusions.

Watermelon mosaic virus and Zucchini yellow mosaic
virus were detected in plant samples from different regions.

Detected isolates belonged to the most frequent
phylogenetic groups, which are common for other
European countries: WMV-G1 and ZYMV-A. To
summarize, viruses infecting cucurbits in Ukraine

presented by phylogenetic groups widespread in Europe.
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MOTIBIPYCHA IH®EKUIA OBOYEBUX KYJIbTYP B YKPAIHI

Po6oma npucesiyeHa demekuii 8ipycie ogoyesux Kynbmyp Ha mepumopii Ykpaitu. Bidi6paHi 3pa3ku pocnuH 6ynu mecmoseaHi Ha HasieHicmb
8ipycy xoemoi Mo3aiku yykiHi ma eipycy mo3aiku kaeyHa-2. OmpumaHi i3onsimu eipycy xoemoi Mo3aiku UykiHi ymeoproeanu oQuH knacmep i3
nidepynoro Al pa3om i3 izonsimamu 3 CnoeeHii, YeaopwuHu, Yewcnbkoi pecny6bniku, Aecmpii ma ®panuii. 3a monosnozieto ginozceHemu4yHozo depe-
8a, nobydoeaHoz2o Ha ocHoei cukeeHcie NIb-CP dinsiHku 2eHoMy eipycy mo3aiku kasyHa-2, docnidxyeaHi izonsimu Hanexams Ao 2pynu G1. Takum
4UHOM, 8 YKpaiHi, sipycu, wo iHgikyromb pocnuHu poduHu Fapby3osux, ¢inozeHemu4Ho Hanexams Ao epyn npedcmassieHUX WUPOKOPO3MO8CHo-
OeHuMu 8 €eporni i3onamamu.

Knroyoei cnoea: eipycHi xeopobu, Potyvirus, ogoyeei Kynbmypu.
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NOTUBUPYCHAA UHPEKLIUA OBOLLUHBIX KYJIbTYP B YKPAUHE

Pa6boma nocesiujeHa demeKyuu eupycoe 08OWHbIX Ky/IbMyp Ha meppumopuu YkpauHbl. Omo6paHHbie o6pa3ybl pacmeHull 6b11u mecmupo-
8aHbl Ha Ha/u4ue eupyca Xxenmol MOo3auKku UYKKUHU U eupyca Mo3auku ap6by3a-2. [lony4eHHble u3onsambl eupyca Xesamoi Mo3auku UyKKUHU 06-
pa3oesbieasiu 00UH Knacmep ¢ nodzpynnol Al emecme c uzonamamu u3 CnoeeHuu, BeHzpuu, Yewckol pecny6nuku, Aecmpuu u ®paHyuu. Coana-
CHO mornosio2uu ¢hunozeHemuyecko2o depesa, MocmMpoeHHo20 Ha ocHoee nocnedoeamensHocmu NIb-CP zeHoma eupyca mo3auku ap6y3a-2,
uccnedyemsbie usonssmbi omHocsimces k epynne G1. Takum o6pa3omM e YkpauHe eupychl, 3apaxaroujue pacmeHusi cemelicmea mbIK8eHHbIX, husio-
2eHemu4ecKu OmMHOCSMCS K 2pynnam rnpedcmassieHHbIX WupoKopo3noectodxeHuMbl 6 Eepone uzonsamamu.

Knroueenie cnoea: eupycHblie 6one3Hu, Potyvirus, oeowHble Kysibmypbil.
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CHARACTERISTICS OF IMMUNE RESPONSE UNDER EXPERIMENTAL MODELS
OF ACID BURNS OF THE ESOPHAGUS

It is well known that the immune system is actively involved in the regeneration and healing process of burn wounds.
However, unanswered questions remain about the role of humoral immunity in the mechanisms of healing and complications of
burn wounds. We have developed an experimental model of the acid burns of the esophagus (ABE) corresponding esophageal
burns in children 1-8 years. We studied the features of humoral immunity in rats with ABE, with the observed reduction of IgG
and increase levels of medium and low circulating immune complexes (CIC) on the first day after the burn of the esophagus. On
21st day after the burn, we observed an increase in the concentration of IgG and a slight accumulation of medium- and low-CIC.

Studied indicators can be used for the differentiation of ABE.

Keywords: acid burns of the esophagus, IgG level, level of circulating immune complexes (CIC).

Introduction. Burns of the esophagus is one of the
most challenging health problems. According to statistics,
70% of patients — children, whose ages ranged from 1 to
10 years. These statistics associated with the natural curi-
osity of children and their most common habit to try every-
thing that comes in their hands, to taste. Efficiency of com-
plex intensive therapy of burn disease, occurrence of septic
and toxic complications and, mostly, their results depend
on the state of immunological reactivity [12].

In severe burns occurs denaturation of proteins in the
underlying tissues, reduces synthesis of interferon and
opsonization bacteria, inhibits proliferation and reduces
cytotoxic activity and chemotaxis of lymphocytes, disrupts
reticuloendothelial system develops burn disease with fre-
quent development of secondary immunodeficiency, the
severity of which is directly proportional to the depth and
prevalence of burns [10].

This depletes humoral immunity and developing auto-
immune reactions that lead to increased content in serum
circulating immune complexes.

Despite numerous studies of humoral immunity con-
sensus on the nature of the impact of chemical burns of the
esophagus has not been made [2;3]. Need to determine
the age characteristics of the immune system respons to

chemical burns of the esophagus (BE) of different nature
and degree.

The aim of study was to evaluate immune status, which
includes determination of the parts of the humoral immune
system under the experimental reproduction of acid burns
of the esophagus

Materials and methods. In experiments used imma-
ture white nonlinear rats (1-month) weighing 90-110 g, are
kept on a standard diet vivarium. Work carried out in ac-
cordance with the rules of the European Convention for the
humane treatment of laboratory animals (European con-
vention the protection of vertebrate animals used for exper-
imental and other scientific purposes — Consul of Europe.
Strasbourg, 1986) and the "General Principles of experi-
ments on animals", approved National Congress of bioeth-
ics . The animals experimentally simulated acid burns the
esophagus (ABE) solution CCIsCOOH 30% [11].

To obtain IgG fraction from the blood serum,1 ml of
serum was layered on a column with protein- A Sepharose
(total column volume 5 ml). Nonspecifically bound proteins
were washed with 0.05 M Tris-HCI buffer, pH 7.4 in a
volume of tenfold of total column volume (50 ml). Elution
was carried out using a glycine buffer (0.1 M glycine-HCI,
pH 2.2). Samples containing protein were precipitated by
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