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Soybean mosaic virus (SMV) infection is recognized as the most serious, long-standing problem in
soybean producing areas in the world. The Rsvl locus is a part of resistance genes family involved in plant
defense mechanisms against pathogens. Rsvl and antioxidant enzymes peroxidase and superoxide dismutase
are known for their role in providing resistance to the soybean mosaic virus. This work aimed at screening
soybean plants both SMV infected and healthy on the presence of Rsvl locus and peroxidase and superoxide
dismutase isozyme patterns. The presence of 3gG2 gene at the Rsvl locus was detected with PCR in uninfected
plants of 17 studied soybean varieties. The presence of 3gG2 gene was also revealed in SMV-infected plants
of four varieties indicating that the gene was not expressed in these plants. electrophoresis in PAAG demon-
strated that the spectrum of peroxidase and superoxide dismutase isoforms in soybean leaf tissues depends on
genotype specificity and the presence/absence of the 3¢G2 gene at the Rsvl locus. The outcome of work will be
useful for identification genotypes resistant to SMV and their implementation in soybean breeding programs
in Ukraine.
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isozymes.

the world as a source of protein, oil and bio-

logically active substances for humans [1].
In recent years, in Ukraine, damage to soybeans
by the Soybean mosaic virus caused a decrease in
yield by 20-30% and has a negative effect on seed
quality [2, 3]. In various countries around the world,
soybean breeding programs successfully select the
source material and promising genotypes using bi-
ochemical and molecular resistance markers. Four
independent loci for Soybean mosaic virus (SMV)
resistance have been identified in soybean (RsV1,
Rsv3, Rsv4, and Rsvb) [4]. The Rsvl locus is located
on chromosome 13 of the soybean genome with
multiple allelic variants. It is part of a larger family
of resistance genes (R-genes) known as NBS-LRR
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(Nucleotide-binding site-Leucine-rich repeat) genes
(NLRs), which are commonly involved in plant de-
fense mechanisms against pathogens, including vi-
ruses, and represent a major class of plant immune
receptors that greatly affect host—pathogen interac-
tions [5, 6]. When pathogen effectors are detected,
NLRs initiate a series of downstream defense re-
sponses that activate resistance against the invading
viruses, termed effector-triggered immunity (ETI)
[7, 8]. When the soybean plant is infected with SMV,
the Rsv1 gene facilitates the recognition of the virus.
This triggers a series of defense responses, including
the production of antiviral compounds and the acti-
vation of signaling pathways that enhance the plant’s
resistance to the virus.
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The Rsvl locus in soybean is known for its
role in providing resistance to the soybean mosaic
virus (SMV). This locus encodes resistance genes
that helps the soybean plant recognize and respond
to the viral infection, ultimately reducing the severi-
ty of symptoms and limiting virus spread within
the plant. Research has shown that the Rsv1 locus is
associated with specific alleles that confer different
levels of resistance to various SMV strains. To date,
several classifications of SMV strains have already
used. In the United States, SMV strains were classi-
fied into seven strains, namely G1-G7 [9]. In Japan,
they were divided into the 5 strains (A-E) [10]. In
China SMV isolates were classified into 22 groups
(SC1-sC22) [11].

The Rsvl locus is associated with the resistance
of soybean plants to strains G1, G2, G3, as well as to
strains G4-G6 (depending on Rsvl alleles).

Breeders often utilize this genetic information
to develop soybean varieties that are more resilient
to viral infections, enhancing crop yield and quality.
Understanding the genetic mechanisms behind this
resistance is crucial for improving soybean breeding
programs and ensuring sustainable agriculture in re-
gions affected by SMV. By utilizing the Rsvl locus
in breeding efforts, farmers can cultivate soybean
varieties that maintain higher yields and better quali-
ty, even in the presence of viral pressure.

Isozymes are one of the most commonly used
biochemical markers. Since isozymes are direct gene
products, the banding patterns of their electropho-
retic spectrum can be effectively correlated to the
genetic make-up of the particular genotype [12-14].
Biochemical changes in plants caused by viral in-
fection include activation of antioxidant defense
mechanisms through an increase in the number of
various antioxidants, including activation of antioxi-
dant enzymes such as peroxidase (EC 1.11.1.7) and
superoxide dismutase (EC 1.15.1.11). These enzymes
are part of the plant enzymatic antioxidant system
and have the ability to respond to any environmen-
tal influences by changing the sets of isozymes and/
or the expressivity of individual isoforms of these
enzymes. It is known that the adaptive role of in-
dividual enzyme isoforms of plants is not the same
under the influence of adverse environmental fac-
tors, including infection by viruses. It was shown
that the enhanced activity and expression of some
new isoforms of peroxidase involved in lignification,
compared with control, highlighted the crucial role
of these enzymes against phytopathogen attacks and

confirmed their participation in the defense strategy
of the resistant tomato genotype against Tobamovi-
rus infection [15]. The effect of PMMoV infection on
the antioxidant enzymes of Nicotiana benthamiana
was studied. It was established that only PMMoV-I
stimulated a defense response through up-regulation
of different superoxide dismutase (SOD) isozymes.
The activity of Fe-SOD and Cu,Zn-SOD I isozymes
decreased in PMMoV-S-infected leaves [16]. Our
previous results showed an increase in peroxidase
activity in wheat plants of the resistant variety upon
infection with WSMYV [17]. A novel Rsc15 locus con-
nected with soybean resistance to SMV was identi-
fied and mapped to a 95 kb region on chromosome 6.
Rscl5-mediated resistance is likely associated with
the GmPEX14 gene, which relative expression was
strongly correlated with H,O, accumulation and per-
oxidase and catalase activation during early stages of
soybean plants infection by SMV [18].

This work aims to screen soybean plants for the
presence of the Rsvl locus conferring resistance to
soybean mosaic virus and to investigate their per-
oxidase and superoxide dismutase isozyme patterns.

The authors believe that the results of this
study will be useful for breeding to identify soybean
genotypes resistant to SMV using biochemical and
molecular markers and will lead to a further under-
standing of the molecular mechanisms of soybean
resistance to SMV.

Materials and Methods

In this study, 30 soybean (Glycine max L.) sam-
ples were tested (varieties and breeding samples).
Soybean plants were selected in fields of the NSC
Institute of Agriculture NAAS of Ukraine, Kyiv
region. These soybean samples were previously
checked for infection with 3 viruses: soybean mosaic
virus (SMV), bean yellow mosaic virus (BYMV),
and cowpea mild mottle virus (CPMMYV) using
DAS-ELISA. Seven samples were infected with
SMYV that was confirmed with PCR [19]. Hence, in
this study, 30 soybean samples were involved, both
SMV-infected and healthy.

Genomic DNA was extracted from fresh soy-
bean leaves using GeneJET Plant Genomic DNA
Purification Kit (K0792, Thermo Fisher Scientific,
USA) (https:/www.thermofisher.com/order/catalog/
product/K0792).

Presence of 3gG2 gene at the Rsvl locus
was established using PCR with specific primer
pair Rsvl-f (TCCTACAAATTCTTTCACGCTC)/
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Rsvl-r (GGCACTATAAATTGTTTAACTA) [20].
Polymerase chain reaction amplification was per-
formed as follows: initial denaturation for 3 min at
95°C, followed by 303 cycles of 95°C for 30 s, 53°C
for 30 s, and 72°C for 1 min. The final extension
was at 72°C for 5 min. The primers are expected to
amplify DNA product of 341 bp. PCR products were
separated on a 1.5% agarose gel with DNA markers
CSL-MDNA-100bp (Cleaver Scientific, UK), and
visualized under UV light.

Enzyme electrophoresis. 10% resolving gel and
5% stacking gel were prepared for loading the sam-
ples. An equal amount of protein (50 pg) was loaded
into each lane. A constant current of 15mA was ap-
plied to the gel in the electrophoresis apparatus. The
voltage was increased to 35 mA when the dye front
reached the resolving gel. The power supply was
turned off as the dye front reached the bottom of the
resolving gel. Gel was carefully removed and stained
to resolve the superoxide dismutase and peroxidase
isoenzymes.

For peroxidase, 0.5 g of leaf sample was
crushed in liquid nitrogen and homogenized in
0.01 M Tris-glycine, pH 8.3; 15% sucrose, 0.1%
DDT, 0.1% ascorbic acid, 0.1g/ml Polyclar AT, cen-
trifuged at 4°C for 20 min at 15 000 g. The obtained
supernatant was used to analyze the peroxidase iso-
enzyme content. The gel was incubated in 80 ml of
a 0.2 M Na-acetate buffer (pH 5.2) in the presence of
0.05 M benzidine and 30 mM H,0, [21].

For superoxide dismutase, 0.5 g of leaf sample
was crushed in liquid nitrogen and homogenized in
100 mM Na-phosphate (pH 7.8) buffer solution con-
taining 1 mM EDTA, 2 mM PMSEF, 1% PVP, and
0.1% Triton X-100, centrifuged at 4°C for 20 min at
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15000 g. The obtained supernatant was used to ana-
lyze the isoenzyme content of SOD. A solution con-
taining 30 uM of riboflavin, 245 uM of NBT, 28 mM
TEMED, and 50 MM Tris-HCI (pH 7.6) buffer was
used to stain the gel. After incubation for 30 min in
the dark, the gel was incubated for 15 min in high-
intensity light until light-colored spots appeared on
a purple-blue background [21].

The developed gels were analyzed using ImageJ
1.53k. The densitograms of the electrophoretic lanes
were digitized, and the intensity of spot coloration
was evaluated.

The experiments were performed in triple
biological and analytical repetitions. Statistical
processing of the investigation results was made
using the package of programs Analysis of the Data
of Electron Tables Microsoft Excel (2000).

Results and Discussion

Detection of 3gG2 gene at the Rsvl locus.
Analysis of PCR results of 30 soybean samples
showed amplification product 341 bp in 21 samples
that testifies to the presence of 3gG2 gene at the Rsvl
locus (Fig. 1).

Among SMV-infected varieties, 4 of them have
39gG2 gene at the Rsvl locus — varieties ‘Sponsor’
(#7), ‘Sopano’ (#12), ‘Khvylya’ (#16), and breeding
sample ‘10/16’ (#24). Infection by SMV of 4 soybean
samples carrying the resistance gene may indicate
that the gene was not expressed in these plants. This
situation may be caused by various factors (e.g.,
abiotic factors), as a result of which a particular
link of ETI immunity, which leads to the expres-
sion of defense R-genes, was not activated. In 17
studied soybean varieties without SMV infection,

B C

K- M K+ 4 10 11 15

Fig. 1. Electrophoregram of PCR products using primers to 3gG2 gene at the Rsvl locus (expected product
size 341 bp). A, B — healthy soybean samples, C — SMV-infected samples: K+- positive control; K- — negative

control; M — DNA marker 100 bp
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the resistance Rsvl is present. These results may be
useful for introducing these varieties into soybean
breeding programs in Ukraine. These are the va-
rieties ‘Komandor’, ‘Apika’, ‘Gladitor’, ‘Prypyat’,
Lisabon’, ‘Vilshanka’, ‘Elena’, ‘Arnika’, ‘# 146/15°,
‘Sultana’, ‘Diona’, ‘Anita’, ‘Legenda’, ‘Vyshyvanka’,
‘Hali’ (Table 1).

Detection of peroxidase and superoxide dis-
mutase isozymes. Electrophoretic analysis of multi-
ple peroxidase isoforms showed that the number of
enzyme isoforms in soybean leaves varies by geno-
type, ranging from 4 to 13 isoforms with different
expressivity (band intensity on electrophoresis) and
relative mobility (Fig. 2, 3). The low-mobility iso-

Table 1 Results of soybean screening on the presence of 3gG2 gene at the Rsvl locus depending on SMV

infection
. 2 gen
m\n Name of variety/ Symptoms SMV :? t(;e givi
sample
locus
1 Komandor without visual symptoms of infection - +
2  Apika without visual symptoms of infection - +
3 Merlin mild wrinkling on leaves - -
4  Niagara mild wrinkling on young leaves + -
5 Gladiator mild wrinkling on leaves - +
6 Prypyat mild wrinkling on leaves — +
7 Sponsor mild wrinkling on leaves + +
8 Muza leaf deformation - -
9 Lisabon brown mottling — +
10 Gentleman leaf mosaics and mottling + —
11 Padua wrinkling on leaves + -
12 Sopano wrinkling on leaves + +
13 Vilshanka mild wrinkling on leaves - +
14 Elena mild wrinkling on leaves - +
15 Yasochka mild wrinkling on leaves -
16 Khvylya mosaics and mild wrinkling on leaves +
17 Arnika severe leaf deformation - +
18  Arnika mosaics and mild wrinkling on leaves - +
19 Arnika brown mottling, wrinkling on leaves - +
20  Ne 146/15 wrinkling on leaves - +
21  Aktor without visual symptoms of infection - -
22 Sultana leaf deformation — +
23 Muza wrinkling on leaves, leaf deformation - —
24 Breeding # 10/16 leaf deformation + +
25 Diona leaf deformation — +
26 Anita mild leaf deformation - +
27 Legenda mild leaf deformation - +
28 Vyshyvanka mild leaf deformation - +
29 Hali mild leaf deformation — +
30 Breeding # 105/23 without visual symptoms of infection - —
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Fig. 2. Peroxidase isozymes in leaves of soybean varieties (No. 1-15): 1 — ‘Komandor’ ; 2 — Apika’, 3 — ‘Mer-
lin’, 4 — *Niagara’, 5- ‘Gladiator’, 6 — ‘Prypyat’, 7 — *‘Sponsor’, 8 — ‘Muza’, 9 — “‘Lisabon’, 10 — ‘Gentleman’,
11 — ‘Padua’, 12 — ‘Sopano’, 13 — Vilshanka’, 14 — ‘Elena’, 15 — ‘Yasochka’, POX (1-13) — isoforms of peroxi-

dase
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Fig. 3. Peroxidase isozymes in leaves of soybean varieties: 16 — ‘Khvylya', 17 — Arnika’, 18 — #146/15°; 19 —
Aktor’, 20— ‘Sultana’, 21 — ‘Muza’, 22 — ‘#10/16°, 23 — ‘Diona’, 24 — Anita’, 25 — ‘Legenda’, 26 — ‘Vyshyvanka’,
27 — ‘Hali’, 28 — ‘#105/23°, POX (1-13) — isoforms of peroxidase

forms POX-2, POX-3, POX-4, the medium-mobility
isoform POX-6 and isoform POX-12 have the highest
expressivity. Only varieties ‘Sponsor’ and ‘Anita’
(with 3gG2 gene at the Rsvl locus) had the isoform
POX-5, and its expression in the variety ‘Anita’ (re-
sistant to SMV) was 2.3 times higher than in the va-
riety ‘Sponsor’ (susceptible to infection by SMV).
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Highly mobile isoforms POX-12 and POX-13
were detected in varieties ‘Lisabon’, ‘Vilshanka’,
‘Arnika’, ‘Diona’, ‘Anita’, ‘Vyshyvanka’, ‘Hali’ (with
39G2 gene at the Rsv1 locus and resistance to SMV),
variety ‘Sponsor’ (with 3gG2 gene at the Rsvl lo-
cus, susceptible to SMV damage) and variety ‘Muza’
(without 3gG2 gene at the Rsvl locus, but resistant
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to SMV). Expressivity of these isoforms in variety
‘Sponsor’ was 2-12 times lower than in varieties
with 3gG2 gene at the Rsvl locus and resistance to
SMV. The varieties with 3gG2 gene at the Rsvl lo-
cus and resistance to SMV were characterized by
the highest expressivity of the studied peroxidase
isoforms: varieties ‘Elena’, ‘Vyshyvanka’ (POX-
1), varieties ‘Elena’, ‘Vyshyvanka’, ‘Diona’, ‘Hali’,
‘#146/15° (POX-2), varieties ‘Vilshanka’, ‘Elena’,
‘Vyshyvanka’, ‘Diona’, ‘Hali’, ‘#146/15° (POX-3),
varieties ‘Vilshanka’, ‘Anita’, ‘Hali’ (POX-6), varie-
ties ‘Vilshanka’, ‘Arnika’, ‘Diona’ (POX-7), varie-
ties ‘Vilshanka’, ‘Arnika’ (POX-8), varieties ‘Arni-
ka’, ‘Diona’ (POX-9), varieties ‘Elena’, ‘Vilshanka’
(POX-10) and variety ‘Anita’ (POX-11).

Electrophoretic analysis of superoxide dis-
mutase showed that the number of isoforms of this
enzyme in soybean leaves varies depending on the
genotype from 3 to 12 isoforms of different expres-
sivity, relative mobility, genotype resistance to SMV,
and the presence of the 3gG2 gene at the Rsv1 locus
(Fig. 4, 5).

The low-mobility isoform Sod 1 was detected
in variety ‘Merlin’ (resistant to SMV but without
3gG2 gene at the Rsv1 locus). The isoform Sod2 was
identified only in 8 studied varieties with 3gG2 gene
at the Rsvl locus. The correlation coefficient of the
presence of the isoform Sod2 with the resistance
gene (r = +0.53 at P < 0.05). The isoform Sod3 is

1 2 3 4 5 6 78

present only in seven soybean genotypes with 3gG2
gene at the Rsvl locus (‘Vilshanka’, ‘Diona’, ‘Anita’,
‘Vyshyvanka’, ‘Hali’, ‘Legenda’ and breeding sam-
ple ‘#146/15°) and in two varieties which are resistant
to SMV without the presence of the 3gG2 gene at
the Rsvl locus (‘Aktor’, ‘Muza’). Correlation coef-
ficient of the presence of the isoform Sod3 with the
resistance gene (r = +0.50 at P < 0.05).

The expressivity of the medium-mobility iso-
form Sod5 was by 2.4-2.9 times higher in varieties
with the 3gG2 gene at the Rsvl locus and virus-
resistant varieties without resistance gene compared
to susceptible to SMV soybean varieties. Other in-
termediate- and fast-mobility superoxide dismutase
isoforms were present in both resistant and suscepti-
ble soybean varieties.

Thus, the electrophoretic spectra of peroxidase
and superoxide dismutase in soybean leaf tissues are
represented by 3 to 13 enzyme isoforms of different
mobility and expressivity, depending on the varietal
(genotypic) specificity, resistance to SMV, as well
as the presence of the 3gG2 gene at the Rsvl locus.
The obtained results revealed a correlation between
the 3gG2 gene at the Rsvl locus (r = 0.50-0.53 at
P < 0.05) and the presence in the electrophoretic
spectra of enzymes of the highly mobile isoform of
peroxidase (POX-12, POX-13) and the low-mobility
isoforms of superoxide dismutase (Sod 2, Sod 3). It
should be noted that the same adaptive potential of

9 10 11 12 13 14 15

Fig. 4. Superoxide dismutase isozymes in leaves of soybean varieties: 1 — ‘Komandor’ ; 2 — Apika’, 3 — ‘Mer-
lin’, 4 — “‘Niagara’, 5 — ‘Gladiator’, 6 — “Prypyat’, 7 — ‘Sponsor’, 8 — ‘Muza’, 9 — ‘Lisabon’, 10 — ‘Gentleman’,
11 — ‘Padua’, 12 — ‘Sopano’, 13 — Vilshanka’, 14 — ‘Elena’, 15 — Yasochka’, Sod (1-14) — isoforms of super-

oxide dismutase
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Fig. 5. Superoxide dismutase isozymes in leaves of soybean varieties: 16 — ‘Khvylya’, 17 — Arnika’, 18 —
H#146/15°, 19 — Aktor’, 20 — ‘Sultana’, 21 — ‘Muza’, 22 — #10/16°, 23 — ‘Diona’, 24 — Anita’, 25 — ‘Legenda’,
26 — Vyshyvanka’, 27 — ‘Hali’, 28 — #105/23°, Sod (1-14) — isoforms of superoxide dismutase

plants can be provided by different variants of adap-
tive gene complexes.

Redox homeostasis plays an essential role in
plant immunity against viruses [22]. The activity of
ROS scavenging enzymes, in particular peroxidase
and superoxide dismutase, can be used as a proxy for
ROS homeostasis. Through the production of certain
isoforms of these enzymes at specific timing and lo-
calization, thus by properly and precisely making
use of a variety of plant functions of enzymes, the
growing plants can respond to and combat a wide
variety of stressful challenges with biotic or abiotic
nature, including virus infection [14-16, 23-25]. The
total peroxidase or superoxide dismutase activity
results from the activity of many isoenzymes and
only some of them play a role in redox homeosta-
sis. Other isoenzymes (e.g., class 111 isoperoxidases)
contribute to different components of plant immu-
nity, such as strengthening cell walls or biosynthesis
of the secondary metabolites [26]. Our research has
shown that the electrophoretic spectra of peroxidase
and superoxide dismutase in soybean leaf tissues are
represented by enzyme isoforms with different mo-
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bilities and expressivities. 1sozyme patterns depend
on genotype specificity, resistance to SMV, and the
presence or absence of the 3gG2 gene at the Rsvl
locus. The obtained results complement field moni-
toring data and ELISA and RT-PCR analyses for
screening soybean varieties for resistance to SMV
damage, and can also serve as markers in further
studies, allowing for a more detailed assessment of
the resistance of soybean varieties to SMV. To our
knowledge, this is the first report in Ukraine on
the identification of Rsv1 resistance genes to SMV
and the discovery of some biochemical markers of
resilience to this virus.
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CKPHUHIHT POCJIMH COI HA
HASIBHICTHb TEHA CTIMKOCTI Rsvl
TA I30®OPM AHTUOKCUJAHTHHUX
EH3UMIB 3A IHOIKYBAHHSI
BIPYCOM MO3AIKHU COI

JL. T. Miwenxo™, O. O. Monoouenxoea®",
A. A. [iynidt, I A. Miwenko®, A. B. JJawenko®,
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'KuiBchKUii HAIIOHAIBHUM YHIBEpCUTET
imeni Tapaca IlleBuenka, HHI] «IncturyT
0ioJIorii Ta METUITMHNY, YKpaiHa;
*e-mail: Imishchenko@ukr.net;
2CenekuiiHO-reHETUYHHUM IHCTUTYT-
HarionanpHuii neHTp HACIHHE3HABCTBA
Ta coproBuBUeHHs, Oneca, Ykpaina;
*e-mail: olgamolod@ukr.net;
*HarionanpHuil yHiBepcuTeT HiopecypciB i
MIPUPOAOKOPUCTYBaHHs YKpainu, Kuis

Iadexmnis Bipycom mozaiku coi (BMC) Bu3na-
Ha OHIEIO 3 HACEPHO3HIMINX 1 TPUBAIIUX ITPOOIEM
y 0araThoX perioHax CBITY, Jie BHPOIIYIOTh COIO.
Jlokyc Rsvl € wacTHHOIO POAMHU TEHIB CTIWKOCTI,
0 OepyTh y4acTh y 3aXUCHUX MEXaHi3Max POCIHH
npotH (iromarorenis. Bimomo, mo RSVl Ta aHTHOK-
CHJIaHTHI €H3UMH IIEPOKCHAA3a Ta CYNEPOKCH IIHC-
MyTasa BiIirpaloTh BaXXJIUBY POJb y 3a0e3MeueHHi
CTIWKOCTI JI0 Bipycy Mo3aiku coi. MeToro 1i€ei pobo-
Tn OyB CKpUHIHT POCITHH COl — SIK iHQiKOBaHMX, TaK
1 3M0pOBUX — MO0 HasiBHOCTI TeHa 3gG2 y jokyci
Rsvl Ta i30opm nmepokcuaasu Ta CynepoKCHIIUC-
myTas3u. HasBaicTs reHa 3gG2 y mokyci Rsvl Gymno
BusBIeHO 3a noromororo [IJIP y HeindikoBaHWX
pocnuH 17-TH pociimkeHux coptiB coi. [Ipucyt-
HicTh TeHa 390G2 TakoXK BHSBICHO B iH(IKOBAHUX
BMC pocnuHax 9OTHPBOX COPTiB, IO BKa3ye Ha
T€, LI0 LIeH T'eH HE eKCIIPECyBaBCs Y IIUX POCIHUHAX.
Enextpodopes y ITAAT mokasas, mo i30eH3UMHUI
CIEKTP MEPOKCHIA3U Ta CYNEPOKCHIIUCMYyTa3u
B TKaHWHAX JIUCTKIB COi 3aJIEKHUTH Bif crienudiku
TEeHOTHUITY Ta HAsSBHOCTI/BimcyTHOCTI TeHa 39G2 y
nokyci Rsvl. Pesynsratn poOOTH MOXYTH OyTH BH-
KOpHCTaHi 1 igeHTudikamii reHOTHITIB, CTIHKUX
1o BMC Ta ix noganpIioro 3aiy4eHHs 10 Nporpam
cenekIlii coi B YkpaiHi.

KnouoBi cuoBa:Bipyc Mo3aiku coi, CTiii-
KicTh pocnuH, RSV j0Kyc, 130€H3UMHU IEPOKCHIa31
Ta CYNEePOKCUINCMY Ta3H.
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