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Accurate identification of plum pox potyvirus and its
differentiation from Asian prunus latent potyvirus in Prunus
germplasm’

by A. HADIDI and L. LEVY
National Germplasm Resources Laboratory, Agricultural Research Service,
US Department of Agriculture, Building 011A, Beltsville, MD 20705 (USA)

We have determined the accuracy of plum pox potyvirus (PPV) identification in reverse
transcription-polymerase chain reaction (RT-PCR) assays using DNA primers for the 3
non-coding region of PPV as compared with primers for a segment of PPV coat protein. Only
primers for the 3’ non-coding region were specific for PPV identification. Primers for PPV
coat protein reacted with other known potyviruses such as potato Y potyvirus and papaya
ringspot potyvirus. The 3’ non-coding region sequence of PPV has great value in the specific
differentiation of PPV from other potyviruses. PPV is the only potyvirus so far known to
infect Prunus spp. We have now identified a latent virus, which we have named Asian prunus
latent potyvirus (APLV), that infects germplasm of peach and Prunus mume. PPV can be
differentiated from APLV by RT-PCR using DNA primers specific for the 3’ non-coding
region of the PPV genome. APLV, however, reacts positively with PPV coat-protein primers
in RT-PCR assay, PPV ¢cDNA probe of cloned PPV ¢cDNA containing the coat protein gene
in molecular hybridization assays, and PPV antiserum in serological assays.

Introduction

Plum pox potyvirus (PPV) is the only potyvirus known to infect stone fruits (Kegler & Shade,
1971; Németh, 1986; Dunez & Sutic, 1988). PPV causes the most devastating viral disease of
these crops, because of reduced fruit quality, premature dropping of fruit, wide host range in
cultivated and wild Prunus spp., rapid natural spread by aphid vectors, and rapid decline and
death of trees when co-infected with other viruses (Németh, 1986).

Serological and molecular methods for identification of PPV by ELISA, molecular
hybridization, and reverse transcription-polymerase chain reaction (RT-PCR) assays have
utilized reagents and DNA primers derived from the PPV coat-protein gene (Adams, 1978;
Dosba ef al., 1986; Varveri et al., 1987, 1988; Korschineck et al., 1991; Levy & Hadidi, 1991;
Wetzel ef al., 1992). These methods may not be PPV-specific because sequence analysis of the
PPV coat-protein gene has revealed considerable homology with the coat-protein gene of
several other potyviruses (Lain er al., 1989; Maiss et al., 1989; Teycheney et al., 1989; Wetzel et
al., 1991; Cervera et al., 1993). The nucleotide sequence of PPV, however, contains a unique 220
nucleotide sequence at the 3’ non-coding region adjacent to the coat-protein gene which is
conserved in all PPV isolates sequenced (Lain et al., 1989; Maiss et al., 1989; Teycheney et al.,
1989; Wetzel et al., 1991; Cervera et al., 1993) and differs from the 3’ non-coding region of
tobacco etch (TEV), tobacco vein mottling, pepper mottle, and sugarcane mosaic potyviruses
(Maiss et al., 1989), as well as other potyviruses. Thus, the 3’ non-coding region may be used to
identify PPV and differentiate it from other potyviruses. Here we report the accuracy of PPV
identification in RT-PCR assays using DNA primers for the 3’ non-coding region of PPV as
compared with primers for a segment of PPV coat protein and the identification of a previously
unreported virus, which we name Asian prunus latent potyvirus (APLV), in peach and
Japanese apricot (Prunus mume) from eastern Asia.

lPaper presented at the EPPO Conference on Plum Pox, Bordeaux (FR), 1993-10-05/08.
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Materials and methods

ELISA (

Direct ELISA (Clark & Adams, 1977) was used to assay leaf tissue. Assay volumes were 150 (
per well. Maxisorp microplates (A/S Nunc,, Kamstrup, DK) were coated with polyclong]

antiserum to PPV provided by J. Dunez (Kerlan & Dunez, 1979) diluted 1:1000 in 0.05 \ sense
sodium carbonate, pH 9.6, coating buffer and incubated at 4°C overnight. Plates were washegq reactl
6-8 times between each step with water. Prior to sample addition, plates were blocked for 1 ha -
room temperature with PBS-Tween containing 0.2% non-fat milk powder. Samples were DN
ground (1:10 w/v) in PEP buffer [PBS-Tween, 0.2% ovalbumin, and 2% polyvinylpyrrolidone pa cil
(PVP), pH 7.4] and incubated at 4°C overnight. Alkaline phosphatase-conjugated PPy 7 :
antiserum was added at a dilution of 1:1000 and incubated at 37°C for 3 h. Plates were were &
washed 8-10 times with water prior to the addition of p-nitrophenyl phosphate (pNPP) (Sigma, 1abel_<:;‘
St Louis, US) at a concentration of 1 mg ml! in substrate buffer (9.7% diethanolamine, pH Hadl. 4
9.8). Colour was developed overnight at room temperature. » hybri
ELISA results were visualized spectrophotometrically at 405 nm with a Multiscan microplate
reader (TiterTek, Labsystems, FI). Positives were the mean of at least four wells per plate | Resu
having a value of at least 2.5 times of healthy uninfected control mean values. Durin
peach
cDNA synthesis and PCR amplification ? glr{;
Primers for PPV coat-protein region were a 20-mer primer (5’ GCGATTAACATCAC- | with
CAGCGG-3") complementary to PPV-NAT RNA nucleotides 9469-9488 (Maiss et al., 1989) | Thes
(antisense primer) and a 20-mer primer (5-GCGAGACTATGATGTCACGG-3’) homolo- ! and
gous to PPV-NAT RNA nucleotides 9014-9033 (Maiss et al., 1989) (sense primer). Primers To!
were designed to give a PPV DNA fragment of 474 bp in RT-PCR assays. Primers were | utiliz
synthesized by Synthecell Inc., Rockville (US). Total nucleic acids were extracted from leaf | toco
tissue as described by Yang et al. (1992). Nucleic acid preparations were further purified using N poty\agy
RNase-free ELUTIP-r minicolumns (Schleicher and Schuell, Keene, US) as described by ( showi
Hadidi et al. (1993). PPV cDNA was synthesized and amplified from the minicolumn-purified | coat-
total nucleic acids by the following procedure. For each sample, deionized sterile water was | PPV
added to a mixture of 1 ug total nucleic acids, 1 ug PPV antisense primer, 6 ul of 5X first strand hybri

¢cDNA buffer (250 mM Tris-HCl, pH 8.3, 375 mM KCl, 15 mM MgCl, and 50 mM
dithiothreitol) to yield a final volume of 30 l. The resulting mixture was denatured by heating

at 100°C for 5 min, chilled on ice for 2 min and annealed at room temperature for 1 h. The » pro

following reagents were then added to the reaction mixture: 4 pl 5X first strand cDNA buffer, 5
ul 300 mM 2-mercaptoethanol, 2.5 ul 10 mM dNTP (2.5 mM each of dATP, dGTP, dTTP and
dCTP), 1 ul RNasin (40 units per ul, Promega Corp., Madison, US), 1.0 ul of cloned maloney
murine leukemia virus reverse transcriptase (200 units per ul, GIBCO BRL Life Technologies,
Inc., Gaithersburg, US), and deionized water to a volume of 50 pl. The reaction was incubated
at 42°C for 2.5 h. Aliquots (5 pl) of the resulting PPV cDNA were transferred to tubes each
containing 45 pl of 1X PCR buffer (10 mM Tris-HC, pH 8.3, 50 mM KCl, 1.5 mM MgCl, and
0.01% gelatin), 200 uM dNTP (dGTP, dATP, dTTP and dCTP), 1.2 uM each of the antisense
and sense primers for the coat protein of PPV, 2.5 units of AmpliTaqg DNA polymerase
(Hoffman-LaRoche, Branchburg, US) and deionized water to a total volume of 50 ul. The
reaction was overlaid with 75 ul of mineral oil to prevent evaporation during amplification.

Cycling parameters were 1 min at 94°C, 2 min at 55°C, and 3 min at 72°C for 30 cycles with g

final extension at 72 °C for 7 min in a DNA thermal cycler (Pekin-Elmer Cetus Corp., Norwalk,
Us).
Primers for PPV 3’ non-coding region were a 24-mer primer (5°-GTCTCTTGCACAA-
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Asian prunus latent potyvirus 635

GAACTATAACC-3’) complementary to PPV-NAT RNA nucleotides 9718-9741 (Maiss et al.,
y 1989) (antisense primer) and a 24-mer primer (5°-GTAGTGGTCTCGGTATCTATCATA-3’)
( pomologous to PPV NAT RNA nucleotides 9521-9544 (Maiss et al., 1989) (sense primer). They
| were designed to give a PPV DNA fragment of 220 bp in RT-PCR assays. Assays were done as
l Jdescribed above except that cDNA synthesis was for 1.5 h, 0.12 zM each of the antisense and
sense primers for PPV 3’ non-coding region replaced primers for PPV coat protein and the PCR
reaction mixture, without PPV c¢DNA, was overlaid with 75 ul of mineral oil and ‘hot-started’
(Chou et al., 1992) at 85°C in the DNA thermocycler. After 5 min at 85°C, 5 ul of the PPV
¢DNA mixture was added to the PCR reaction and amplified with the following cycling
parameters: denaturation at 94 °C for 30 s, primer annealing at 62 °C for 30 s, and extension at
72°C for 45 s for 30 cycles with a final extension at 72°C for 7 min. RT-PCR-amplified products
were analysed by gel electrophoresis and/or dot-blot or Southern-blot hybridization with a 32p.
jabeled cRNA probe generated from PPV cDNA (Maiss et al., 1989) essentially as described by
Hadidi & Yang (1990), Yang er al. (1992) and Hadidi et al. (1993). Tissue blotting and blot
hybridization with the PPV cRNA probe were done as described by Podleckis et al. (1993).

*

Results and discussion

During our screening for PPV by ELISA and by blot hybridization of tissues from quarantined
peach originally imported by USA from China, we found some cultivars to be positive for PPV
or a hitherto unreported potyvirus with PPV coat-protein antiserum and with a 32p_jabeled
¢RNA probe containing the viral coat-protein gene (Table 1). Similar results were obtained
with some accessions of P. mume imported by Canada or the US from Japan (data not shown).
These results were unexpected because PPV has not been reported previously from east Asia,
and no other potyvirus is known to infect Prunus.

To determine the specificity of the PPV coat-protein region for PPV identification, we have
utilized DNA primers derived from PPV coat-protein nucleotide sequences in RT-PCR assays
to compare PPV amplification in nucleic acid extracts of infected tissue with that of potato Y
potyvirus (PVY), the type member of the potyvirus group, and also cloned PPV DNA. Fig. 1
shows polyacrylamide gel electrophoretic and Southern blot hybridization analyses of the PPV
coat-protein RT-PCR assay. A major DNA fragment of the expected size (474 bp) from cloned
PPV DNA and from PPV or PVY-infected tissue was amplified (A, lanes 2, 4, 6 and 7) and
hybridized with a *?P-labeled cRNA probe containing PPV coat-protein gene (B, lanes 2, 4, 6
and 7). No amplified 474 bp DNA fragment or hybridization was obtained from uninfected
tissue (A and B, lanes 3 and 5). Similarly, in dot-blot hybridization analysis of RT-PCR
products amplified using PPV coat-protein primers (Fig. 2), the PPV cRNA probe hybridized
with RT-PCR products of nucleic acid extracts from the east Asian germplasm (A, lanes 2-5)
and PPV-infected tissue (B, lanes 1 and 2) but not with uninfected tissue (B, lane 3). The
hybridization signals of the probe, however, were generally stronger with known PPV controls
than with the virus(es) from east Asian germplasm, possibly suggesting differences in virus titre
or in the nucleotide sequence of the coat-protein gene, or else that the virus(es) from east Asian

— - —

germplasm may not belong to the potyvirus group. Thus, the virus(es) detected in peach and P.
mume may be PPV, an undescribed potyvirus that infects Prunus spp. and/or a non-potyvirus
that shares some homology with potyviruses.

To determine whether or not PPV was actually present in east Asian germplasm, we designed
DNA primers specific for the PPV 3’ non-coding region to generate a PPV-specific fragment of
220 bp by RT-PCR from nucleic acid extracts of PPV-infected tissue. Fig. 3 shows that a major
DNA fragment of 220 bp was amplified from PPV ¢cDNA clone (A, lane 2) and from stone fruit
and Nicotiana benthamiana tissues infected with known PPV isolates (A, lanes 3-6 and B, lanes
2-4 respectively). No amplified products were observed from extracts of healthy tissue (B, lane
1) or tissues infected with several other potyviruses.
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Table 1. Detection of a potyvirus from Chinese peach germplasm by ELISA with PPV coat-protein (Cpy
antiserum, tissue blot hybridization with PPV ¢cRNA containing the viral CP gene, and RT-PCR Using 3
DNA primers for the CP. Differentiation from PPV by RT-PCR with primers for the 3’ non-coding Tegiop [
(NCR) of the PPV genome
Détection d’un potyvirus chez du matériel génétique de pécher chinois par ELISA a I'aide d’antisérum {
contre la protéine capside (CP) du PPV, par hybridation en ‘tissue blot” avec un ARNc contenant le géne Cp
du virus, et par PCR avec des amorces ADN correspondant a la CP. Différenciation du PPV en RT-PCR
avec amorces pour la zone 3’ non codante du génome du PPV

Cultivar Direct ELISA Tissue blot RT-PCR
Leaf tissue® Leaf petiole CP NCR
Peach (Ta Tao #25) 1.677 + +b b
N. clevelandii 1.435 ND + -
Infected with the
virus from cv. Tao »
Tao 25 ‘
Peach (Ku Chang 1.821 + + -
Hung #14)
Peach (Ta Tao) 1.852 + + —
Peach-uninfected 0.102 - - - L
control
Peach (GF305) PPV- 3.363 + + +
infected control
Plum, PPV-infected NDP ND + +
control
Transgenic plum ND ND + -

PRSV-CP control

# Samples consisted of tissues just above petioles of batched leaves. A4ys values are
the average of six wells.
® + positive result; — negative result; ND not determined.

Table 1 shows a comparison of the separate synthesis of the 220 bp DNA generated with
primers for the 3’ non-coding region of PPV with that of the 474 bp DNA fragment generated 3
with PPV coat-protein primers using leaf nucleic acid extracts from the Chinese peach cultivars.
RT-PCR products were amplified only when PPV coat-protein primers were used (Table 1).
Thus, peach cultivars do not appear to be infected with PPV but rather by another previously
undescribed virus, which has also been identified in P. mume cultivars imported by USA from
Japan, several accessions of P. mume imported by Canada from Japan, and in several
collections of peach cultivars of Chinese origin (results not shown). Our conclusions were
substantiated by the facts that in RT-PCR assays: (i) the nucleic acid extracts from PPV-
infected peach and plum controls reacted positively with two sets of differential primers, (ii)
transgenic plums transformed with the coat-protein gene of papaya ringspot potyvirus (PRSV)
(Scorza et al., 1993) reacted positively only when DNA primers for PPV coat-protein gene were
used, and (iii) uninfected plant controls reacted negatively with both sets of primers. Moreover,
RT-PCR assays using PPV-specific DNA primers for the 3’ non-coding region of PPV were g
positive for several PPV isolates from UK, Hungary, Romania, Czech Republic, Germany,
Spain, Italy, Greece and Egypt and were negative for samples of several other potyviruses,
including PVY and TEV (Levy & Hadidi, 1994).
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Fig. 1. Polyacrylamide gel electrophoretic analysis (A) and autoradiograph of Southern blot hybridization
analysis (B) of cDNA amplification of segments of cloned PPV cDNA and of PPV and PVY genomes from
total nucleic acids of infected tissue by primers for PPV coat-protein region. Amplified products of: cloned
PPV ¢cDNA (lanes 2 and 7), PPV-infected tobacco tissue (lane 4), PVY-infected potato tissue (lane 6), and
» uninfected tobacco or potato tissue control (lanes 3 and 5 respectively). Lane 1 shows pGEM DNA size
marker, the arrow indicates 474 bp. Southern blot was hybridized with **P-labeled PPV cRNA probe
containing PPV coat protein gene.

Analyse électrophorétique sur gel polyacrylamide (A) et autoradiographie en hybridation Southern blot (B)
d’ADNc amplifié a 'aide d’amorces correspondant 4 la protéine capside du PPV, et provenant de segments
d’ADNc cloné de PPV, ou d’acides nucléiques totaux des génomes du PPV ou du PVY extraits de tissus
infectés. Produits amplifiés de: ADNc cloné de PPV (voies 2 and 7), tissus de tabac contaminés par le PPV
(voie 4), tissus de pomme de terre contaminés par le PVY (voie 6), et tissus sains de tabac et de pomme de
terre (voies 3 et 5 respectivement). La voie 1 correspond au marqueur ADN pGEM, la fléche indiquant la
molécule a 474 paires de bases. En Southern blot, I'hybridation a été réalisée avec une sonde ARNc PPV
marquée au >2P et portant le géne de la protéine capside du PPV,

—

1 2 3 4 5

Fig. 2. Autoradiograph of dot-blot hybridization analysis of cDNA amplification of a segment of viral
genome from nucleic acid extracts of east Asian Prunus germplasm by primers for PPV coat-protein region.
Amplified products of east Asian Prunus mume (A, 1-3), east Asian peach (A, 4 and 5), PPV-infected plum
and peach controls (B, I and 2), uninfected peach control (B, 3). Dot blot was hybridized with 32p_labeled
PPV cRNA probe containing PPV coat protein gene.

Autoradiographie en hybridation dot-blot d’'un ADNc amplifié, 4 I'aide d’amorces correspondant a la
protéine capside du PPV, a partir d’un segment de génome viral dans un extrait d’acides nucléiques de
matériel génétique de Prunus d’origine est-asiatique. Produits amplifiés 4 partir de P. mume est-asiatique (A,
1-3), de pécher est-asiatique (A, 4 et 5), de prunier et pécher témoins infectés par le PPV (B, 1 et 2), et de
pécher sain (B, 3). L’hybridation dot-blot &té réalisée avec une sonde ARNc PPV marquée au 32p et portant
le géne de la protéine capside du PPV.
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Fig. 3. Polyacrylamide gel electrophoretic analysis of PCR products of cloned PPV ¢cDNA and of known
PPV isolates from infected stone fruits (A) and from Nicotiana benthamiana (B). DNA primers for PPV 3’
non-coding region were used for cDNA synthesis and amplification. BioLow DNA molecular weight
marker with fragments size of (bp) 1000, 700, 500, 400, 300, 200, 100, 50 (A, lane 1 and B, lane 5), the arrow
indicates 220 bp. (A) amplified products from: cloned PPV ¢cDNA (lane 2); nucleic acid extracts from PPV.-
infected tissue from Spain (lane 3), isolate N33 on peach from Italy (lane 4), isolate A3 on apricot from Italy
(lane 5), and a plum isolate from Hungary (lane 6). (B) uninfected control (lane 1), PPV from the American
Type Culture Collection (lane 2) and from UK (lanes 3 and 4).
Analyse électrophorétique sur gel polyacrylamide des produits PCR obtenus a partir d’ADNc cloné de
PPV, ainsi que d’isolats connus de PPV sur fruits 4 noyau (A) ou sur N. benthamiana (B). Des amorces
ADN pour la zone 3’ non codante du PPV ont été utilisées pour la synthése et I"amplification de I’ADNc.
Marqueurs ADN BioLow avec fragments de (paires de bases) 1000, 700, 500, 400, 300, 200, 100, 50 (A, voie
1 et B, voie 5); la fléche indique 220 paires de bases. (A) produits amplifiés & partir de: ADNc cloné de PPV
(voie 2); extraits d’acides nucléiques de tissus infectés par un PPV d’Espagne (voie 3), I'isolat pécher Ny
d’Italie (voie 4), l'isolat abricotier A; d’Italie (voie 5), et un isolat prunier de Hongrie (voie 6). (B) témoin
sain (voie 1), PPV de I’American Type Culture Collection (voie 2) et du Royaume-Uni (voies 3 et 4).

The available complete nucleotide sequence data of three PPV strains (Lain er al., 1989;
Maiss et al., 1989; Teycheney et al., 1989), one strain each of PVY, TEV, and tobacco vein
mottling potyvirus (Allison et al., 1986; Domier et al., 1986; Robaglia et al., 1989), as well as 3’
partial nucleotide sequence data for strains of PPV (Maiss et al., 1989; Wetzel et al., 1991,
Cervera et al., 1993), PVY, TEV, PRSV, watermelon mosaic 2 potyvirus, zucchini yellow
mosaic potyvirus, Johnson grass mosaic potyvirus and sugarcane mosaic potyvirus (Allison e
al., 1985; Gough et al., 1987; Rosner & Raccah, 1988; Frenkel et al., 1989, 1991; Van der Vlught |
et al., 1989, 1993; Gal-on et al., 1990; Grumet & Fang, 1990; Quemada et al., 1990a, b) have
provided valuable information regarding the high degree of sequence homology at the 3’ non-
coding region of strains of the same virus as opposed to those between distinct viruses. The 3
non-coding region differs considerably in nucleotide length and displays no sequence homology
between distinct potyviruses, but high levels (from 83 to 99%) exist among isolates of the samé
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Fig. 4. 1 caves of peach and Prinus mume infected with APLV. Symptomless APLV on peach ev. Ku Chung
Hung Ay and on . e v, Bungo (B) grown under sereenhouse conditions. PPV-like symptoms on P,
mume cv. Bungo may be induced by APLY forseveral davs at 22 C under controlled glasshouse conditions
(©). Courtesy D. Thompson.

Feuillex de pécher et de Pomume infecties par FAPLY. Absence de symptomes sur pécher ev. Ku Chung
Hung { A) etsur 2. munie ev, Bungo (B) mamtenus en sereenhouse. Symptomes de tvpe sharka sur P.onnene
V. Bunoo apres plusicurs jours & 22 Cen serre climatisée (C). Photographic de D. Thompson
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\ Fig. 4. Leaves of peach and Prunus mume infected with APLV. Symptomless APLV on peach cv. Ku Chung

°3

|

Hung (A) and on P. mume cv. Bungo (B) grown under screenhouse conditions. PPV-like symptoms on P.
Mume cv. Bungo may be induced by APLYV for several days at 22 “C under controlled glasshouse conditions
(C). Courtesy D. Thompson.

Feuilles de pécher et de P. mume infectées par TAPLV. Absence de symptomes sur pécher cv. Ku Chung
Hung (A) et sur P. mume cv. Bungo (B) maintenus en screcnhouse. Symptomes de type sharka sur P. mume

¢v. Bungo aprés plusieurs jours a 22 °C en serre climatisée (C). Photographie de D. Thompson.
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virus (Frenkel e al., 1989). Thus, the 3’ untranslated sequence of PPV has great value in the ' T¢
specific differentiation of PPV from other potyviruses. \ e

For these reasons, we suggest that the new virus from peach and P. mume that did not utilize P
the 3’ non-coding region DNA primers of PPV in RT-PCR assays is not PPV. The positiye |,
reaction of PPV capsid-protein antiserum with the new virus suggests that itis a potyvirus, singe = Y¢
capsid-protein antiserum of one potyvirus may react with variable numbers of potyviruseg !
(Ward & Shukla, 1991). The new virus has, moreover, typical potyvirus particle morphology = AL
and is serologically related to PPV on the basis of the positive reaction with PPV capsid-proteiy , A
antiserum in ELISA, and with CI antisera of tobacco etch and maize dwarf mosaic potyviruses * ™
in Western blot and ELISA analyses. We name the new virus prunus latent potyvirus becausejt YT
does not cause visible symptoms on infected leaves of peach or P. mume grown under 1o
screenhouse conditions (Figs. 4A and B, respectively). PLV may, however, cause PPV-like | po
symptoms (chlorotic vein banding) for several days in infected leaves of P. mume grownat22°C am
under controlled glasshouse conditions (Fig. 4C).

Our findings suggest that current PPV identification methods, which include the use of PPV
coat-protein region for serological and molecular detection methods (Adams, 1978; Dosba ¢/
al., 1986; Varveri ez al., 1987, 1988; Korschineck et al., 1991; Levy & Hadidi, 1991; Wetzeletal, ! 6
1992) may not differentiate between PPV and PLV. Screening for PPV using DNA primers and/ ' pei

<!

Pni

or cDNA clones for the 3" non-coding region of PPV is to date PPV-specific and valuable in
controlling PPV in Prunus domestically and during the international movement of germplasm, i m
aKl
: MO

|

We thank J. Dunez for PPV capsid-protein antiserum; R. Casper and E. Maiss for cloned PPV’
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Identification précise du plum pox potyvirus permettant de le différencier de | g
I’ Asian prunus latent potyvirus sur du matériel génétique de Prunus

Nous avons déterminé, pour I'identification du plum pox potyvirus (PPV), la précision dela ! Ca
méthode RT-PCR, en utilisant des amorces d’ADN pour la zone 3" non codante du PPV |
comparativement a des amorces pour un segment correspondant a la protéine capside du PPV. ¢
Seules les amortces pour la zone 3° non codante ont permis d’identifier spécifiquement le PPV.
Les amorces pour la protéine capside du PPV ont réagi avec d’autres potyvirus connus comme
le potato Y potyvirus et le papaya ringspot potyvirus. La séquence de I’extrémité 3" non codante
du PPV a donc une importance particuliére, car elle permet de distinguer le PPV des autres !
potyvirus. D'aprés les connaissances actuelles, le PPV est le seul potyvirus signalé chez les |
Prunus spp. Or, nous venons d’identifier un virus latent sur du matériel génétique de pécher
et de Prunus mume, que nous dénommons 'Asian prunus latent potyvirus (APLV). Celui-i ' Du
peut étre distingué du PPV par sa réaction en RT-PCR avec des amorces d’ADN de la région ¥

non codante du PPV, mais réagit positivement en RT-PCR avec les amorces correspondant

A la protéine capside du PPV, en hybridation moléculaire avec une sonde ADNc contenant § Fg;
le géne de la protéine capside du PPV, et en test sérologique avec des antisérums contre % (
PPV.
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Asian prunus latent potyvirus 641

ToyHas HieHTH]HKaHA plum pox potyvirus u ero oTIMYHMe oT Asian prunus latent

. p(,tyvirus B CeleKUIMOHHOM MaTeprane Prunus

YcraBOB/ICH TOUHOCTD HAeHTHGUKAIMK plum pox potyvirus (PPV) metomom 06paTHOH TpaHc-
KpUIIMH - TTOTMMepasHont HentHod peaxtiun (RT-PCR) npu ucnonbsopanuu HHK-npaiimepon
11 HEKOJHMPYIOLLero 3'-KOHL[EROTO y4acTKa TeHoMma Bupyca PPV mo CPaBHEHHIO C NMpaliMepamu
st PParMenTa, COOTBCICTRYIONIETO Gelky obostotki Bipyca PPV, Crenudmeckumu mrs HIIeH-
mrUKaIH srpyca PPV 0KasaIuch TONLKO TPaiMepBbl Jpis HEKOMHPYIOLLCTo 3'-KOHI[eBOTO
y9acTK. Ipajimeprr mwist Genka o60/10MKH BHpyca PPV pearuposamu c OPYTUMH U3BECTHBIMU
OTHBHPYCAMH, TAKUMH, HallpUMep, KaK potato Y potyvirus U papaya ringspot potyvirus. [Tocie-
[0BATENBHOCTE HYKICOTHIOB 3'-KOHI[@BOTO yUacTka BHpyca PPV iMeer 6oiblmoe sHaveHHe ®
cenudiieckoit puddepernnannn PPV ot upyrmx NOTHBUPYcoB. PPV B Racrosiee Bpems
ABMACTCA CIMTICTBCHUBIM TOTHBUPYCOM, O KOTOPBIM MMEIOTCA CBEfICHMS, YTO OH MOpaskaer
Prunus spp. MIeHTHGHITMPOBaN TaTCHTHBI BUPYC, HasBAHHBIA Asian prunus latent potyvirus

{ (APLV), KoTophit HHGULHPYET CeNeKIHOHHLI MaTepHasI Tlepcuka U Prunus mume, PPV Moxer

BITH OTIMYEN OT BUpyca APLV meTojioM o6pariodt TpaHckpHImuy - MOTMMEPASHOHY UETTHOM
peakuuH ¢ Ucnoibsosanrem JHK-1paiimepos, cicuHUUHBIX K HeKOMUPYIOLICH 3'-KoHLeBOlf

* ofmacty renoma PPV. Opnaxo APLV nmonosxutensio pearupyer ¢ HpaiMepaMH, COOTBETCTBYIO-

muMA Gesky obonouku PPV, & Metosic 06paTHON TpallCKpHITIIHH - TTOJTUMEPAsHON ICITHOI pe-
aKIHH, € 30HjIoM KionuposanHoli KAHK PPV, comepskaieit ren Gemxa o6onodku, B MmeTome
MOTEKY/IIPHON THOPH/THBAIIHU M € alITHCHIBOPOTKOH K PPV B CepoI0THIeCKIX MCIBITAHIIX.
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