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Abstract

Symptomatic and non-symptomatic apricot trees from several locations within
the Czech Republic were tested for the presence of ESFY phytoplasma using PCR
with different ribosomal primer pairs. There were significant differences in results
of PCR assays using particular primer combinations in trees without symptoms.

Key words: ESFY, PCR, detectability, apricot tree

Introduction

European stone fruit yellows phytoplasma (ESFY) represents very important
pathogen from an economical point of view in Central and South Europe. The poly-
merase chain reaction (PCR) is the recommended and most commonly used tool
for routine detection and identification of the phytoplasma belonging to quaran-
tine organisms according to EPPO and EC regulations. Lately, some authors
(Skrzeczkowski et al. 2001, Heinrich et al. 2001) have mentioned problems con-
cerning phytoplasma diagnosis in fruit tree hosts based on PCR. The objective of
the study was to compare the reliability of ESFY diagnosis in apricot trees using
different ribosomal primer pairs in PCR.
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Materials and methods

Four two-year-old branches from 12 symptomatic (leaf roll and yellowing) and
94 non-symptomatic apricot trees were collected in several locations in the Czech
Republic from August to September in 2002 and 2003.

The isolation of total DNA was performed according to the enrichment procedure
of Ahrens and Seemdiller (1992) from axial phloem of apricot trees. The DNA isolated
from 0.5 g of plant tissue was finally suspended in 100 pl of demineralised water.

Nested-PCR assays were performed with universal primer pairs R16F1/R0 fol-
lowed by R16F2/R2 (Lee et al. 1995) or fU5/rU3 (Lorenz et al. 1995). PA2F/R
primer pair followed by NPA2F/R (Heinrich et al. 2001) was also used. The ESFY
specific primer pair fAT/rPRUS (Lorenz et al. 1995) was employed in direct PCR
assay. PCR products were analyzed by electrophoresis through a 1% agarose gel,
stained with ethidium bromide and visualized with an UV transilluminator.

Selected PCR products were cloned using pGEM-T kit (Promega), sequenced
on automated DNA ABI PRISM 310 sequencer (Perkin Elmer Applied Biosystems,
Lincoln) and analysed by DNASTAR programme package (Lasergene). The nucleic
acid sequences were compared with phytoplasma sequences available in GenBank
using BLAST analysis (NCBI).

Test of equivalence (Nam 1997) was used for comparison of reliability of ESFY
diagnosis using different primer pairs in nested and/or direct PCR.

Results

DNA samples isolated from 106 apricot trees were tested by PCR using several
primer pair combinations. Nested PCR with the universal and group 16SrX-B spe-
cific primer pairs amplified the target sequences from all samples collected from
apricot trees with disease symptoms. Only the NPA2F/R primer pair yielded stan-
dard products visualized in bands of a strong intensity.

PCR analyses of 94 non-symptomatic apricot trees brought ambiguous results
(Tables 1, 2). Using different primer combinations, the number of positive trees var-
ied from 37 to 72. In total, samples from 78 trees gave positive reaction using at least

Table 1

Results of phytoplasma detection in symptomatic and non-symptomatic apricot
trees by PCR with different primer pair combinations (number of PCR-positive
trees per total number of trees examined)

Primer pairs

Apricot trees F1/RO F1/RO PA2F/R
F2/R2 fU5/rU3 NPA2F/R fAT/rPRUS
Symptomatic 12/12 12/12 12/12 12/12
Non-symptomatic 61/94 69/94 72/94 37/94
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Table 2

Reliability of ESFY phytoplasma detection in non-symptomatic apricot trees
using PCR with several primer pair combinations

Primer combinations g;;ﬁg 5;&83 I\I;PA AZ.';;FR fAT/rPRUS
F1/R0O e A B A B oy S/
F2/R2 59/23/11/'1 55/16/ 6/17 37/33/24/0
F1/RO * A gy S umy/ue s
fU5/ru3 63/16/6/9 37/25/32/0
PA2F/R * /) H——+
NPA2F/R 37/22/35/0
fAT/rPRUS * * *

PCR assay results of 94 non-symptomatic apricot trees represented in number of consistent (++,
- -) respectively inconsistent (+-, —+).

one of the primer combinations. In these cases, positive reaction was most often ob-
tained employing primers PA2F/R followed by NPA2F/R. Phloem samples of 16
apricot trees reacted with either primer combination used. Test of equivalence re-
vealed significant differences among the primer pairs tested, except R16F1/RO0 fol-
lowed by fU5/rU3 compared with PA2F/R followed by NPA2F/R. Sequencing
validated the ESFY identity of some PA2F/R products of PCR. In one case, a se-
quence obtained showed high homology with 16S rDNA of non-culturable bacteria.

Discussion

PCR provides the most sensitive, specific, quick and most commonly used sys-
tem for phytoplasma detection employing general and specific primers derived
mainly from ribosomal DNA. Our results demonstrated problems with the de-
tectability of ESFY in non-symptomatic apricot trees. There were significant differ-
ences in results of PCR assays with different primer pairs in trees without
symptoms. To explain the different result patterns obtained with particular primer
combinations, a subliminal amount of template DNA, a presence of PCR-inhibit-
ing substances in DNA preparations, and sequential variability of primer target
sites can be taken into account (Skrzeczkowski et al. 2001, Heinrich et al. 2001). It
was demonstrated that amplification of non-phytoplasma 16S rDNA could repre-
sent another possible problem in phytoplasma detection based on PCR with ribo-
somal primers.

As we expected, the presence of ESFY in non-symptomatic trees growing in or-
chards with an occurrence of the phytoplasma was confirmed. However, such a sit-
uation in apricot trees is not rare as the data concerning to latent infection with
ESFY in apricot orchards have been reported in other European countries (e.g.
Davies and Adams 2000).
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