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DETECTION OF PLUM POX VIRUS ISOLATES
IN THE ORCHARDS OF THE EASTERN STEPPE
OF UKRAINE

Plum pox virus (PPV), the causal agent of Sharka disease, produces se-
vere damage and significant economic losses to stone fruit production. The
propagation and distribution of virus free materials into healthy growing
areas is one of the main ways to reduce the spread of this virus. Given
the aggressiveness of PPV, it is imperative that all infected by this virus
plants must be excluded from planting materials. ELISA method now is
one of the most popular and used techniques for PPV detection. Whereas
the usage of polyclonal antibodies, which recognize multiple epitopes on
any one antigen, is controversial due to problems with specificity and
sensitivity because serum contains a mixture of antibodies of different af-
finity. To ensure the effectiveness of annual screening surveys of rootstocks
and varieties nurseries to detect viral pathogens on guaranteeing healthy
status of plant material, the minimalizaton of false-negative test results
is important. The diagnostic characteristics of two commercially available
serological diagnostic tests for the detection of Ukrainian isolates of plum
pox virus in plant material of six stone fruit crops selected in the orchards
of the Eastern Steppe were evaluated. The standardized methodology was
used for the calculation of the parameters of the operational capacity of
DAS-ELISA. The analyses of diagnostic data were performed with 2x2
contingency tables. For assessing the validity of two ELISA test systems
for the detection of local PPV isolates, some diagnostic parameters were
calculated: sensitivity and specificity, positive and negative predictive
values, positive and negative likelihood ratios. It is shown that the Agdia
test system is more specific and more reliably identifies the plant material
PPV affected, allowing for a more comprehensive eradication of the virus-
infected material. The Agdia test is therefore more useful for the screening
of nursery orchards to guarantee the future propagation of PPV-free plant
material. Incongruent diagnoses obtained by different diagnostic systems
in all stone fruit plant material may evidence that PPV prevalence in the
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local stone fruit crops orchards being significantly underestimated, may
result in the unintended and harmful propagation of the disease.

Key words: likelihood ratio, Plum pox virus, polyclonal antibodies,
PPV-strains, predictive value, specificity.

Plum pox virus (PPV), the agent responsible for Sharka disease, belongs
to genus Potyvirus. The natural host range of this virus is restricted to
Prunus spp. (stone fruits and ornamental trees). PPV is especially harm-
ful for P. armeniaca, P. domestica, P. persica Ta P. salicina. The disease
significantly reduces the quality and quantity of fruits in plants of these
species. This virus is highly polymorphous. To date, seven strains/groups of
PPV have been identified due to biological, serological, and molecular prop-
erties: D (Dideron), M (Marcus), C (Cherry), EA (El Amar), W (Winona),
Rec (Recombinant) and T (Turkish) [4,14]. The comparison of complete
genomic sequences revealed up to 27.7% of nucleotide divergence between
representative isolates of seven strains of PPV. Most of the deposited virus
isolates presented in the GenBank database of nucleotide sequences belongs
to PPV D (Dideron) and PPV M (Marcus) [5].

Although many diagnostic tools are available for the sensitive and/or
specific detection of PPV, its detection is significantly complicated by its
uneven distribution in infected woody hosts, and its low titer outside of the
active growth period. There are no effective control measures against plum
pox virus. The use of certified planting material, the removal of wild hosts,
and the control of aphid vectors will help to prevent outbreaks of the disease
and reduce the risk of the disease spreading. Taking into consideration the
aggressiveness of this virus, it is imperative that all PPV infected plants
must be excluded from planting materials.

The annual screening surveys of rootstocks and varieties nurseries are
conducted to detect viral pathogens, including the plum pox virus, using
systematic sampling. To ensure the effectiveness of these screening surveys
on guaranteeing healthy plant material, the minimalizaton of false-negative
test results is important. The continued presence of affected plants can
significantly reduce the effectiveness of the work and lead to unexpected
losses in subsequent stages of virus-free planting material propagation.
Consequently the objective of this study was to compare the accuracy of
Loewe Phytodiagnostica (Germany) and AGDIA (USA) ELISA protocols in
the detection of Ukrainian PPV isolates, with a particular emphasis on the
false-negative indicators.

Materials and methods

Research was done in Virology, Plant health and Propagation of Fruit and
Berry Cultures Department of the Institute of Horticulture NAAS Ukraine,
during 2011—2012. The samples were selected at the beginning of June,
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during the period of intensive growth in both collection and old fruiting
orchards, in Artemivsk Experimental Nursery-garden Station of [H NAAS.
The samples plants included myrobalan, plum, peach, apricot, and sweet and
sour cherry. Each sample consisted of 5 branches or 10 full-grown leaves
selected from different locations in the internal section of the tree. There
were selected 130 samples from trees suspected to contain PPV presence
and divided into two groups. The first group included the samples of plum,
peach, myrobalan and apricot (total 96 samples), the second group was
comprised of sour and sweet cherries (total 34 samples).

Plum pox virus was detected in two tests by DAS-ELISA (DAS-Double
Antibody Sandwich) [6] in two repetition using specific polyclonal antibodies
produced by Loewe Phytodiagnostica (Germany) and AGDIA (USA). Compli-
ant with recommendations for PPV detection, a sample was considered to
be positive when the rate of its absorbance value was more than two times
greater than the negative control value [12].

Analyses of diagnostic data were performed with 2x2 contingency tables,
enabling indicators of the operational capacity of each test system to be
calculated. This method allows to make the probabilistic assessment of posi-
tive and negative test results. For assessing the validity of two ELISA test
systems for the detection of local PPV isolates, some diagnostic parameters
were calculated (formulas 1—6): sensitivity and specificity were calculated
according to Altman and Bland [2], positive and negative predictive values
were estimated according to Altman and Bland [3], positive and negative
likelihood ratios were estimated according to Deeks and Altman [7]. The
conventional data layout for the 2x2 contingency table used to calculate
parameters of laboratory test capacity, along with relevant formulas, are
shown in Table 1.

Table 1

Contingency table created by comparing the results of the diagnostic test and the
reference test

Reference test
Positive Negative
Test outcome a b
Test Positive True positive (TP) False positive (FP)
Outcome Test outcome c d
Negative False negative (FN) True negative (TN)
Sensitivity = a/(a+c) = true positives / disease+ (1)
Sensitivity = d/ (b+d) = true negatives / disease— 2)
Positive predictive value (PPV) = a/ (a+b) = TruePositives/Test+ (3)
Negative predictive value = d/(c+d) = TrueNegatives/Test— (4)
Likelihood ratio positive (LR+) = sensitivity / (1 — specificity) (5)
Likelihood ratio negative (LR-) = (1 — sensitivity) / specificity (6)
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Calculations were performed using the program JawaStat 2-way Con-
tingency Table Analysis, in which confidence intervals (95%) for selected
indicators were calculated on the basis of binomial distribution.

Results and discussion

Phytovirological monitoring of Plum pox virus in orchards belonging
to the Institute of Horticulture have been conducted since 2004 by ELISA,
using polyclonal commercial test systems produced by Loewe Phytodi-
agnostica in Germany, which are among the most common test systems
used by in relevant European laboratories. Between 2004 and 2012, more
then 3.500 trees from the plum group and approximately 1.200 trees from
the cherry group were tested for PPV presence. This testing initiated the
selection of virus-free clones of the rootstocks of prospective varieties and
the creation of a virus-iree clones base, and allowed for the control of PPV
spread in different types of nurseries and orchards. The PPV prevalence
rate was determined in the main collection orchards of stone fruit crops
(plum, peach, plum, apricot, sweet and sour cherry) as well as in nurseries
of vegetative rootstocks of the plum and cherry groups. It was found that in
collection plantings of myrobalan, plum, peach, and apricot, the spread of
PPV ranges from 3.8% to 19.2%, and in sweet and sour cherry plantings
it varies between 6.7% and 9.1%.

Loewe Phytodiagnostica produced immunoglobulins were considered to
be the «golden standard» for screening surveys of stone fruit crops plant
material in the laboratory, and are comprised of an artificial mixture of an-
tibodies which are effective against all the strains of PPV except PPV W.
However, AGDIA produced polyclonal antibodies can detect all strains of
PPV including the elusive PPV W. Detection of the virus in selected mate-
rial using various test systems revealed some differences in the status of
the tested materials (table 2).

The highest consistency in the testing results was observed for samples
in the first group. The Pearson correlation between parameters of absorbance
value (optical density) obtained using two diagnostic systems was signifi-
cant (cor = 0.856 p <0.001). The proportion of the samples with positive
diagnosis was found by AGDIA and Loewe Phytodiagnostica test systems
to be 0.478 and 0.270, respectively. All positive diagnoses obtained using
Loewe Phytodiagnostica were validated by AGDIA. Mismatch of diagnosis
was observed in 20.8% of samples which tested positive by AGDIA results
only. The optical density of these samples was usually ranged from 2- to 3-
fold value of the negative control. These findings indicate that the spread
of PPV can be systemically underestimated using the test system of Loewe
Phytodiagnostica in our regional screening surveys.
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Table 2
ELISA results obtained with the AGDIA and Loewe Phytodiagnostica tests

Proportion of plants with test positive | Proportion of
Grouos plants with
p Loewe AGDIA inconsistent
Phytodiagnostica diagnosis
Group [ (myrobglan, plum, 0.970 0.479 0.208
peach, apricot)
group II (sour and sweet 0 0.375 0.375
cherries)

There is much to be learned about PPV strains that circulate in the
Ukrainian stone fruit orchards. In recent years there have been partial
genome sequencing performed on select Ukrainian plum isolates which
were identified as D-strains [1], including two isolates in our department
(in preparation). Also known that the origin of the PPV W atypical isolates
[8, 10] may be tied back to the region of the Eastern steppe of Ukraine.
So it is within reason that in the Artemivsk district this strain could also
be in circulation.

In sweet and sour cherry orchards samples were collected from the trees
showing a decline of main shoots, expressed basal shoots, and reduction of
leaf and fruit size. In only two cases clear mosaic symptoms on leaves (sweet
cherry cultivars Krupnoplidna and Mahalebca) were observed. Analysis of
this samples group using two testing systems showed 16.7% discrepancy
in positive diagnosis. For one of the sweet cherry samples the optical den-
sity was equal to the optical density of the negative control obtained using
the Loewe Phytodiagnostica testing system, and was equal to the positive
control obtained using AGDIA one. There was no significant Pearson cor-
relation between optical density rates in two different analyses (corr =
-0.056, p=0.771). The results obtained using the two serological tests for
cherry PPV detection were inconsistent with one another.

In reality, we face a mixture of virus isolates in our screening, as different
PPV strains can be present not only in the same orchard but in the same
plant as well [9]. The use of polyclonal antibodies which recognize multiple
epitopes on the same antigen always raises the question of sensitivity and
specificity, because the serum contains a mixture of antibodies of differ-
ent affinities [13]. The screening test for PPV detection in nurseries may
be evaluated using different indices. The more important among them are
specificity, negative predictive value, and negative likelihood ratio, because
these are indices which estimate the false-negative test results. Specificity
in particular is defined as the probability of a negative test in plants free of
the disease, while sensitivity is defined as the probability of a positive test in
plants harboring the disease. The Loewe Phytodiagnostika antibodies were
more specific for PPV detection in both groups of samples (table 3, 4).
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Table 3
Discriminatory power of applying test systems for PPV detection
in samples group |
AGDIA Loewe Phytodiagnostica
Indicators Parameters 95% confidence Parameters 95% confidence
intervals intervals
Sensitivity 1.000 0.859-+1.000 0.565 0.485 +0.565
Specificity 0.714 0.662 -0.714 1.000 0.926 -1.000
PPV 0.565 0.485 +0.565 1.000 0.859 -1.000
NPV 1.000 0.926 -1.000 0.714 0.662 -0.714
+LR 3.500 2.538 +3.500 inf 7.893 —inf
-LR 0.000 0.000 -0.214 0.435 0.435 -0.556
Table 4
Discriminatory power of applying test systems for PPV detection
in samples group 11
AGDIA Loewe Phytodiagnostica
Indicators Parameters 95% confidence Parameters 95% confidence
intervals intervals
Sensitivity 0.333 0.063 -0.781 0.111 0.021 +0.260
Specificity 0.814 0.795 +-0.845 0.946 0.924 -0.982
PPV 0.111 0.021 +0.026 0.333 0.063 +0.781
NPV 0.946 0.924 -0.982 0.814 0.795 +0.845
+LR 1.792 0.305 +5.047 2.056 0.275 +-14.678
-LR 0.819 0.259 =1.179 0.940 0.753 +1.060

[t is known that the laboratory test has a high capacity level if the sum
of its sensitivity and specificity exceeds the value of 1.4. [15]. In our study,
both test systems have sufficient capacity levels for PPV detection in plant
material of the first group. The value of this sum is 1.714 for AGDIA test
system and 1.565 for Loewe Phytodiagnostica. For the second group these
values are much lower, resulting in 1.147 and 1.057 respectively. Low sen-
sitivity of both diagnostic tests for the detection of local cherry PPV isolates
should be noted. At the same time the level of its specificity to these virus
strains is sufficient. Other authors also observed discordant results in de-
termining PPV status in cherry plant material by ELISA [11].
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But specificity and sensitivity serve only to provide a rough distribution
of results into “positive” and “negative” categories, because these indices
are significantly influenced by the prevalence of infected plants in the popu-
lation investigated. Positive and negative predictive values are estimates of
the probability that the infected plants have a defined diagnosis (posterior
probability). Its value is less dependent on the disease prevalence in the
population investigated. Positive predictive value is defined as the propor-
tion of the plants showing positive results given by the method, which have
been correctly diagnosed. Negative predictive value was the proportion of
the plants showing negative results by the method, which were correctly
diagnosed. The higher the NPV, the lower the rate of false-negative test
results. For test results in both groups this indicator is higher for the Ag-
dia test system. The NPV values indicate that a negative diagnosis in first
group of samples was more reliable (NPV =1.000) in comparison with the
second one (NPV= 0.946).

Potential utility of the test can be objectively evaluated using the likeli-
hood ratio (LR). This indicator offers important advantages over sensitivity and
specificity in characterizing diagnostic tests, since it does not depend on the
virus prevalence in the population. Likelihood ratio can be positive (+LR) or
negative (- LR). LR+ is defined as the probability of a plant with disease hav-
ing a positive test result, divided by the probability of a plant without disease
having a positive test result. LR is defined as the probability of a plant with
disease having a negative test result, divided by the probability of a plant with-
out disease having a negative test result. The positive likelihood ratio (LR +)
must be greater than 1, and the negative likelihood ratio (LR-) — ranged from
0 to 1. The larger the value of LR+, the stronger the relationship between a
positive result and the probability that the plants carry the disease. The smaller
value of LR-, the stronger the relationship between a negative result and the
probability that the plants are disease-iree.

The antibodies provided by AGDIA is therefore more discriminative
than the Loewe Phytodiagnostica test, as it demonstrated the lowest prob-
ability of false-negative diagnoses a wider range of PPV isolates in group
[ (LR-=0.000). In the plant material of the second group of the samples the
lowest share of false-negative diagnoses were also obtained with the same
test system.

Conclusion. The test system of AGDIA is more specific for the screening
of nursery orchards of six stone fruit crops (plum, myrobalan, peach, apricot,
sour and sweet cherry) for the presence of PPV. Incongruent diagnoses ob-
tained by different diagnostic systems in all stone fruit plant material may
evidence that PPV prevalence in the local stone fruit crops orchards has
been significantly underestimated, resulting in the unintended and harm-
ful propagation of the disease. Both test systems have low discriminatory
abilities in the detection of local cherry PPV isolates. The local PPV strains
require further study by more specific methodes.

ISSN 2076—0558. Mikpobioaoeis i 6iomexnoroeisn. 2013. Ne |~ ——— 95




N.V. Triapitsyna, K.M. Udovychenko, S.0. Vasyuta, T.V. Medvedyeva, V.V. Yarushnikov ...
REFERENCES

1. Byodsaniscoka I.I. inoreHeTHUHUH aHAai3 Ta LITAMOBE Pi3HOMAHITTS
PHK-BmicHuX BipyciB pocinH B YKpaiHi: aBTopedepart Auc. ... A-pa HioJ. HAyK.
K., 2012. — 44 c.

2. Altman D.G., Bland J.M. Diagnostic tests 1: Sensitivity and specifi-
city //. British Medical Journal. — 1994. — Ne 308. — P. 1552.

3. Altman D.G., Bland J.M. Diagnostic tests 2: Predictive values //
British Medical Journal. — 1994. — Ne 309. — P. 102.

4. Candresse T., Cambra M. Causal agent of sharka disease: historical
perspective and current status of Plum pox virus strains. Bulletin OEPP/
EPPO Bulletin. — 2006. — Ne 36. — P. 239—246.

5. Capote N., Cambra M., Llacer G., Petter F., Platts L.G., Roy A.S. &
Smith I.M. Current status of Plum pox virus and Sharka disease worldwide
// Bulletin OEPP/EPPO Bulletin. — 2006. — Ne 36. — P. 201—350.

6. Clark M.F., Adams A.N. Characteristics of the microplate method of
the enzyme — linked immunosorbent assay for the detection of plant virus
// J.Gen.Virol. — 1977. — 34, Ne 3. — P. 475—483.

7. Deeks J.J, Altman D.G. Diagnostic tests 4: likelihood ratios // British
Medical Journal. — 2004. — Ne 329. — P. 168—169.

8. James D., Varga A. Nucleotide sequence analysis of Plum pox virus
isolate W3174: evidence of a new strain. Virus Reserach. — 2005. — Ne 110.
— P. 143—150. 5

9. Kollerovd E., Novdkovd S.,Subr Z., Glasa M. Plum pox virus mixed
infection detected on apricot in Pakistan // Plant Disease. — 2006. — Ne 90.
— P. 1108—1108.

10. Mavrodieva V., James D., Williams K., Negi S., Varga A., Levy
L. Molecular analysis of a Plum pox virus W isolate in plum germplasm
hand carried into the USA from the Ukraine shows a close relationship to
a Latvian isolate //Plant diseasesio — 2013. — Ne97(1). — P. 44-52.

11. Navratil M., Safafova D., Gadiou S., Franova J., Kucerova J., Ta-
lacko L. The partial molecular characterization of Plum Pox Virus infecting
sweet cherry trees in the Czech Republic // Acta Horticulturae. — 2008,
— Ne 781. — P. 203—208.

12. OEPP/EPPO Standards. Diagnostic protocols for regulated pests.
Plum pox potyvirus// Bulletin OEPP/EPPO Bulletin. — 2004. — Ne 34. —
P. 155—157.

13. Richter J., Proll E., Rabenstein F., Stanarius A. Serological detection
of members of the potyviridae with polyclonal antisera.// J. Phytopathol. —
1994. — Ne 142. — P. 11-18.

14. Ulubas Serze C., Candresse T., Svanella-Dumas L., Krizbai L.,
Gazel M. & Caglayan K. Further characterization of a new recombinant
group of Plum pox virus isolates, PPV-T, found in the Ankara province of
Turkey // Virus Research. —2009. — Ne 142. — P. 121—126.

15. Wians F.H. Clinical laboratory tests: which, why, and what do the
results mean?/ LabMedicin. — 2009. — Ne 40(2). — P. 105—113.

Cratta Hagifiuia no penakuii 27.02.2013 p.

96 —— ISSN 2076—0558. Mikpob6ioroeisn i 6iomexrnonrozis. 2013. Ne |




DETECTION OF PLUM POX VIRUS ISOLATES IN THE ORCHARDS OF THE EASTERN STEPPE ...

H.B. Tpaniuuna', K.M. Y nosuuenko', C.O. Baciora', T.B. MeaBenena',
B.B. SIpywHukos?, B.M. ¥ noBuueHko!'
Tueruryr canisuuuresa HAAH, Bya. Canosa, 6, Hosocinku, Kuis, 03027, Ykpaina,
tes1..+38 (044) 526 65 97, e-mail: tryapic@ukr.net

2Apremisebka JICP IC HAAH, Srinune, Apremisenk, onerbka o641., 84505, Ykpaina,
tes.: +38 (0627) 44 83 99

BUSIBJIEHHS 130JISITIB BIPYCY LLIAPKHU CJIUBH
B HACAJDKEHHSAX CXIOJHOIO CTENY YKPAIHHU

Pedepar

Mertoro po6otu OyB NOPIBHAJMBHUN aHaMi3 pe3yJ/bTaTiB JOCAIIKEHHS Ma-
TOUHHUKIB KJOHAJIbHUX MiABOIB i MATOYHO-YEPEHKOBUX HACA?)KEHb HA HASIBHICTb
BipyCHHX NaTOreHiB Ta MiATBepAKeHHs 0e3BipyCHOro CTaTyCy POCJIMHHOIO
maTepiany 3 BukopuctanusM [PA-niarsoctukymiB. B po6oTi ouineno miarHoc-
THYHI XapaKTepPUCTUKHU ABOX KOMEPLIHHHUX TeCTOBUX CHUCTEM [J/I51 BUSIBJIEHHS
YKpPalHCBbKHUX i30J5TiB BipyCy LIAPKH CJHWBH B POCJAUHHOMY MaTepiasi LecTH
KiCTOUKOBHUX KyJ/bTYp, BimiOpanomy B HacamkeHHsix Cxignoro Creny. s
pO3paxyHKy MOKa3HUKIB onepauiiHoi motyxHocti metony DAS-ELISA 6y.i0
BUKOPHUCTAHO CTAHAAPTHY METOMOJIOTiI0. AHaMi3 iarHOCTUYHUX HaHUX OyJ0
MPOBENEHO 3 BUKOPUCTAHHSM 2X2 TaOJHI CripsaKeHOCTi o3HaK. [yis OliHKH
BaJIAHOCTI [BOX TECTOBUX CUCTEeM /5 imeHTUdikaLii JOKaJbHUX i30JIATiB
BipyCy LIapKu CAMBHU OyJ0 pO3paxoBaHO HACTYIHI AiarHOCTHYHI MOKA3HUKHU:
YYTJUBICTh, CIIELU(DIYHICTb, HETaTUBHE Ta NO3UTUBHE NIPEIUKTUBHI 3HAYEHHS,
HeraTHBHE Ta TMO3UTHBHE BigHOLIEHHSI MpaBmonoaidHocTi. DByJso mokasaHo,
o tecroBa cucrema BupoOHuUTBA AGDIA € 6isblu crieuudiyHoo Ta GibLl
Ha[illHO BH3HAYae CTaTyC iH(PIKOBAHOrO BipyCOM LUAPKH CJIHBH POCJIHHHOTO
MaTepiaJjy, 110 103BoJs€ Oinbll eeKTUBHO HOro BUKOpiHioBaTH. Lls TecToBa
cuctemMa € Oisbll NPUOATHOK MJs1 CKPUHIHTOBUX OOCTeXKEHb B JIOKAJbHHUX
MaTOYHHX Haca[KeHHSX i Oi/bll HalilHO 3abe3neyye BUPOLLYBaHHS BiJIbHOIO
Bil Bipycy IIapKd CJMBH CaAuBHOro MmaTtepiany. HeyaromxkenicTb nmiarHosis,
OTPUMAaHUX PI3HUMM CHUCTEMAMH [JIS BCiX LIECTH KiCTOUKOBHUX KYJbTYP CBil-
YUTb PO Te, 1O NOLUMPEHHS BipyCy LIAPKU CJAUBH B JIOKAJbHUX HACANLKEHHSX
MOKe OYTH 3HAYHO HeNOOLiHeHMM, L0 CIipusie HeOe3NeyHOMY IOLUHPEeHHIO
LbOTO 3aXBOPIOBAHHSI.

KnawouyoBi csaoBa: BinHOIEHHS MPaBAONOAIOHOCT, BipyC 1LIapKH CJIHU-
BH, TOJIIK/JIOHAJbHI aHTUTIJA, IPEAUKTHBHE 3HAYEHHS, CMIeLU(]IUHICTh, ITAMH
BipyCy LUIAPKH CJIUBH.
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BbISIBJIEHUE W30J1S1ITOB BUPYCA LHUAPKU CJIUBbI
B HACA)KJIEHUSIX BOCTOYHOU CTENU YKPAUHDI

Pegepar

Llenblo naHHOHW pabOTBI SIBUJICS CPaBHUTEJbHBIM aHa/NU3 pPe3y/bTaTOB
HCCJeI0BaHUSl MaTOUHUKOB KJOHOBBIX MO/BOEB U MAaTOYHO-U€PEHKOBBIX Ha-
CaxK[eHW# Ha Halnuie BUPYCHBIX MATOrE€HOB U MOATBePxKAeHHe OE€3BUPYCHOTO
cTaTyca pacTUTEJNbHOTO MaTepHasa ¢ ucnoib3oBanneM MO A-nuarHocTHKyMOB.
B craTbe olleHeHbl NUATHOCTHYECKHE XAPAKTEPUCTHUKH ABYX KOMMeEpPYEeCKHX
TECTOBBIX CUCTEM [I/151 BbISIBJIEHUS] YKPAUHCKUX U30JSTOB BUpPYCa LIAPKHU CJAUBBI
B pacTUTEJbHOM MaTepuaJse LIeCTH KOCTOYKOBBIX KYJbTYp, OTOOPAHHOM B
HacaxkneHusix Boctouno#t Crenu. [sisi pacuera mokaszaresed omepalndoHHOH
motHocTH MeTona DAS-ELISA 6bl1a Ucrnoib3oBaHa CTaHAapTHAST METO0JIO-
rusi. AHa/IM3 IMarHOCTHYECKUX NaHHBIX OBLI TPOBENEH C UCIIOJb30BaHHEM 2X2
TaOJIULbI CONPS2KEHHOCTH MPU3HAKOB. /151 OLIeHKH BaJUIHOCTH ABYX TECTOBBIX
CUCTeM A5 UAeHTU(DUKALMHI JIOKAJbHBIX H30/I5ITOB BUPYCA LLIAPKU CJAUBBI ObLIN
paccuuTaHbl CjenyIollMe NUArHOCTHUYeCKHe MOoKasaTeJsu: YyBCTBUTENbHOCTD,
CreuU(pUIHOCTb, OTPULIATENBHOE U MOJN0XKHUTENbHOE MPEIUKTUBHbIE 3HAUEHHUS,
OTpULIATEJbHOE U TMOJOXKUTEJbHOE OTHOLIEHUSI MpaBaononodus. beuio noxa-
3aHO, 4TO TecToBasi cuctema npouspoactBa AGDIA sBasietcss GoJiee crenu-
(puueckodl u 6oJiee HaleXKHO ONpeessieT CTaTyC HH(PULIUPOBAHHOIO BUPYCOM
LIapK{ CJIHMBBI PACTUTENBHOIO MaTepHala, 4To no3poJset 6ojee 3(hPeKTUBHO
€ro MCKOPEHSTb. DTa TeCTOBasi CUCTeMa SIBJsSETCS OoJjiee MOAXOAALIEH MJisi
CKPUHUHTOBBIX 00C/I€N0BaHUH B JIOKAJbHBIX MATOYHBIX HaCaxKAeHUSX U 6O-
Jlee HaJexKHO obecreyuBaeT BbIpallliBaHHEe CBOOOJHOTO OT BHUpyca ILIapKu
CJIMBBI IOCAJ0YHOT0 MaTepuaJsa. HecorsmacoBaHHOCTb AUArHO30B, MOJYyUEHHbBIX
pPa3HbIMU CUCTEMAMHU [/151 BCeX I1eCTH KOCTOYKOBBIX KYJIbTYpP CBUAETEIbCTBYET
0 TOM, YTO paclpocTpaHeHHe BUPYCa IIapKH CJAUBBI B JJOKAJIbHBIX HACAXKIEHHU-
SIX MOKeT ObITb 3HAUUTEJbHO HEJOOLEHEHHBIM, YTO CIOCOOCTBYET OMacHOMY
pacnpocTpaHeHHUI0 3TOro 3aboJieBaHus.

KnioueBble caoBa: OTHOLIEHUS MpaBaonogobusi, BUPYC LIAPKH

CJIMBbI, [MOJIMKJIOHAJIbHBIE aHTUTEJIA, TPEAUKTUBHbIE 3HAYEHHUS, CHGLH/I(l)I/IPIHOCTb,
HITaMMbl BUpPpYyCa IapKHU CJIUBBLI.
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