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Plum pox virus (PPV) and Prune dwarf virus (PDV) are two of the most
common viruses infecting stone fruit trees in Egypt and dramatically affecting the
yield. A general survey for both viruses was conducted during three successive
seasons (2001, 2002, and 2003). Data obtained from the survey depending on
ELISA test for the PPV and PDV diseases in the main stone fruit tree production
areas showed that, the incidence of the PPV and PDV were 16.94% and 9.0%
respectively. The general outlook at the results indicated that, PPV and PDV had a
wide host range among members of the family Solanaceae. In addition, a few
species of Chenopodiaceae, Cucurbitaceae and Amrantheaceae were also
susceptible. Grafting transmission gave the best results for both viruses compared
with mechanical and seed transmission.

Molecular characterization of the viral genome for the two viruses PPV and
PDV were studied. Gene Releaser polymeric matrix proved an effective, reliable
method for preparing plant tissue extracts for RT-PCR application to detect PPV and
PDV. Fragments of the expected size, 220 bp PPV ¢cDNA and 172 bp PDV ¢cDNA
amplified products were directly cloned into pCR™ TOPO plasmid. The
recombinant plasmid was successfully transformed into E. coli (BL21 strain). White
Ampcillin colonies were selected for plasmid minipreparation. Recombinant
plasmids which had correct inserts of PPV (220 bp) and PDV (172 bp) were
validated using PCR colony and restriction analysis. Nucleotide sequence analysis
for 220 bp amplified fragment from the 3’-non coding region (NCR) of the PPV
genome showed homology ranged from 93% to 95% when it compared with the
other PPV sequenced isolates available in the GenBank such as PPV-D, PPV-M and
PPV-C isolates. While it gave a 100% similarity with the published sequences for
El Amar strain. This previous evidence strongly supported that the PPV isolate
examined corresponded to the PPV-El Amar strain. Multiple sequence alignment of
the 172 bp from the PDV coat protein isolated from Egypt with some PDV isolates
available in the GenBank indicated that the coat protein gene sequences of PDV
isolated from Egypt shared 97 % to 98 % identity with other isolates.

Specific PPV and/or PDV labeled probes in addition to mixed labeled probe
were used successfully in non-radioactive hybridization method under high
stringency condition to detect the presence of PPV and/or PDV in different plant
tissues collected from different locations. Results showed that the apricot and peach



samples which had different levels of infection gave different values of reaction
starting with the weak reaction to strong reaction.

Plum pox potyvirus (PPV) isolates divided into four groups according to
their serological and molecular differences. Characteristics of the divergent El-
Amar strain were investigated using Immuno-capture RT PCR, Silica-capture RT-
PCR and restriction fragment length polymorphism (RFLP). IC/RT-PCR proved to
be more sensitive and reliable diagnosis for virus detection in the presence of
specific antibody. Our results observed that primers designed from conserved
sequences in the carboxyl-terminal portion of the coat protein gene of characterized
PPV isolates were shown to yield an amplified product of the expected size from all
tested field infected trees. On the other hand the primers specific for PPV isolates
(D, M and C) did not react with any tested samples which indicated that EI Amar
was the only unique strain in Egypt. Another interesting result was that the
restriction analysis of the amplified fragments by the endoneuclease Rsal revealed
the presence of restriction sites at the expected position only in PPV-D isolates and
absent in all amplified products from the coliected samples, since, they did not
contain the Rsal site, and the obtained data indicated that all collected samples were
related to El-Amar strain.

For production of polyclonal antibody for PPV El-Amar strain, specific
oligonucleotide primers were used to amplify the coat protein gene of PPV El-Amar
starin. The amplified products were cloned into pPBAD-TOPO TA expression vector
and sequenced. Upon induction of E.coli cells harboring the recombinant plasmid, a
protein with an SDS-PAGE migration commensurate with the calculated molecular
weight of the fusion protein 41.5 kDa including the 6xHis-tagged (3.5 kDa) was
observed. This fused protein reacted strongly with polyclonal antisera directed
against PPV in the western blotting experiments. The appropriate protein was
injected subcutaneously into New Zealand White rabbit. By 14 days post the last
injection a specific immune response was detected against PPV-CP. Indirect ELISA
was carried out to determine the antibody titer. TBIA and DBIA were used to
determine the specificity and sensitivity of the produced antisera. The coat protein
gene expression in E.coli was a promising new technique for generating antibodies
in laboratory animals for diagnostic purposes in biological science. The main
advantages were the elimination of time and labor and the technically demanding
steps of antigen purification.

Key Words: Plum pox virus (PPV), El Amar strain, Prune dwarf virus
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