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RESTRICTION FRAGMENT LENGTH POLYMORPHISM 
DIFFERENTIATION OF PLUM POX VIRUS ISOLATES 
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Summary. — Reverse transcription-polymerase chain reaction (RT-PCR) technique and restriction frag­
ment length polymorphism (RFLP) analysis were used to analyse six isolates of plum pox virus (PPV). Whole 
coat protein (CP) gene was amplified in four isolates using the unipoty-polyT primer pair. PPV-D was identi­
fied by RFLP analysis using Sful and DraI enzymes in two of the isolates. Two isolates of PPV-M strain 
yielded RT-PCR products which could not be digested by the two enzymes. Other isolates were subjected to 
RT-PCR using PI-P2 primers. The specificity of the RT-PCR products was confirmed by Alui digestion, while 
Rsal digestion enabled strain differentiation. No mixed infection was found. 
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Introduct ion 

PPV is most harmful  virus of stone fruit in the Czech 
Republic widely distributed in plum, myrobalan and apri­
cot trees but affecting also peaches and blackthorns (Polák, 
1997). Two prevalent serotypes, PPV-M and PPV-D strains 
showing different pathogenicity in various plant species are 
present in Europe (Candresse etal., 1998). 

Currently, the most accurate method used in the research 
of  PPV strains is rerverse transcription and amplification 
of a specific region of viral RNA combined with restriction 
analysis o f  the obtained product (Wetzel et al., 1991; 
Candresse et al., 1998). 

Materials  and Methods 

PPV isolates were maintained on Nicotiana clevelandi x gliitinosa, 
N. benthamiana, Primus persica GF 305, and P. persica Siberian 
C (Komínek et al, 1997). Samples of PPV-W isolate were taken from 
Nicotiana clevelandi x glutinosa. PPV isolate from plum (PPV-plum 
Horomerice) originated from Horomerice, PPV isolate from apricot 
cv. Vegama (PPV-Vegama) and PPV isolate from peach cv. Necta-
grand (PPV-Nectagrand) were taken from N. benthamiana. Naturally 
infected trees were source of infected seeds of apricot cv. Vegama (PPV-
seed), flowers and leaves of plum from Ruzyně (PPV-plum Ruzyně), 
and leaves of plum from Horomerice (PPV-plum Horomerice). 

Isolation of viral RNA. Total RNA was isolated from about 
50 mg of plant tissue using RNeasy Plant Mini Kit (Qiagen) ac­
cording to manufacturer's instructions. 

RT-PCR. Total RNA was added to a reaction mixture consist­
ing of AMV buffer (Promega), 1 mmol/1 dNTPs, 40 U of RNase 
inhibitor, 10 U of AMV reverse transcriptase (Promega) and 
0.2 |imoles of polyT (Deborré et al., 1995) or PI (Candresse et 
al., 1995) reverse primers. The reaction was performed at 42 C 
for 45 mins. The RT product was added to the PCR mixture con­
taining PCR buffer (Promega), 3 mmol/1 MgCl2, 0.5 mmol/1 
dNTPs, 0.5 U of Taq polymerase (Promega) and 0.1 |J,moles of 
unipoty-polyT (Deborré et al., 1995) or P1-P2 primers (Candresse 
etal., 1995). 

RFLP analysis The RT-PCR products (10 [il aliquots) ampli­
fied with unipoty-polyT primer pair were subjected to digestion 
with Dral and Sful restriction nucleases (Boehringer Mannheim) 
and those amplified with P1-P2 primer pair were digested with 
Alul and Rsal (Boehringer Mannheim). Overnight digestion at 
37'C was followed by electrophoresis of the digests on 1.5% aga­
rose or 6% polyacrylamide gels. 

Resul ts  a n d  Discussion 

PPV-Nectagrand, PPV-Vegama, PPV-W and PPV-plum 
Horomerice isolates were subjected to RT-PCR with uni­
poty-polyT primer pair amplifying the C P  gene. The reac­
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products ampl i f ied  with unipoty-polyT pr imer  pair  

1000 bp 
750 bp 
500 bp 
300 bp 

150 bp 

50 bp 

Fig. 2 
Polyacrylamide gel electrophoresis of  Rsal- a n d  ^//([-digested 

RT-PCR products ampl i f ied with P1-P2 pr imer  pair  

tion resulted in product of about 1400 bp. Its subsequent 
digestion by  Dral and Sful enzymes (Deborré etal., 1995) 
classified PPV-W and PPV-plum Horomerice isolates as 
PPV-D strain. A s  the same enzymes did not digest PPV-
Nectagrand and PPV-Vegama isolates, they were classi­
f ied  as PPV-M strain (Fig. 1). These results confirmed our 
previous serological strain differentiation (Kom íneketal.,  
1997, 1998). 

PPV isolates from naturaly infected trees (PPV-plum 
Horomerice, PPV-plum Ruzyně, and PPV-seed) were ana­
lysed by  RT-PCR with P I - P 2  primer pair. The reaction re­
sulted in  product of about 240 bp. Its specifity was con­
f i rmed by digestion with  A lul enzyme (Candresse et al., 
1995). The presence of D-specific  Rsal restriction site was 
determined in PPV-plum Horomerice (data not shown). 
A s  PPV-seed and PPV-plum Ruzyně isolates were not di­
gested with Rsal enzyme, they were characterised as PPV-M 
strain (Fig. 2). 

In the experiments reported here, no indication of a mixed 
infection with the two strains was observed. 
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