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Abstract 
Plum pox virus (PPV) is considered as one of the most devastating viruses of stone fruits in the world. During the growing seasons of 

the years 2012-2014, to detect and determine molecular characterization of Iranian isolates of PPV, sampling was done from stone fruit 

gardens in some parts in north and north western and central of Iran. A total number of 130 symptomatic Prunus leaf samples with virus like 

symptoms and symptomless weeds were collected from Ardebil, Mazandaran and Tehran. PPV detection was performed using DAS-ELISA, 

Dot Immuno Binding Assay and also RT-PCR with specific designed primers amplifying the gene encoding coat protein (CP). The results 

obtained from serological and molecular assays revealed presence of infection in 3 samples from Dasht-e Moghan, 24 samples from Jouybar 

and 2 samples from Darakeh. PCR amplicons belongs to the different regions were sequenced and compared with the corresponding 

worldwide strains available in NCBI. Comparisons showed the close similarity between the M6 isolate (from Dasht-e Moghan) and 15S and 

10s isolates (from Jouybar) with the D (acc. nr. HF585098.1) (99.4%) and M (acc nr EF626533.1) (99.3% and 99.4%) strains of PPV, 

respectively. To the best of our knowledge, this is the first report of molecular detection of M and D strains of PPV in the studied regions 

based on the nucleotide sequence. 
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Fig. 2. Results of Dot Immuno Binding Assay in collected 

samples from different regions. Violet indicates

reaction (infected sample) and the colorless ones show negative 

reaction. A1) Negative control (health sweet cherry), A2,3) peach 

samples from Dashte- Moghan, A4) Blank (extraction buffer), A5) 

plum sample from Darakeh, B1,2) plum samples from Jouybar, B3,4) 

peach samples from Jouybar, B5) Positive control (infected peach 

from Jouybar). 
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Fig. 1. Associated symptoms observed on plants infected with 

PPV: A. deformation of peach leaf;

vein clearing of peach; D. yellowing and severe mosaic on plum leaf

E. an infected peach tree. 
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reaction. A1) Negative control (health sweet cherry), A2,3) peach 

Moghan, A4) Blank (extraction buffer), A5) 

s from Jouybar, B3,4) 

peach samples from Jouybar, B5) Positive control (infected peach 
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Table 1- Sequences of the primers used in this study 
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CAAAAGGTCGACAAGCTGACGAAAGAGAAGAC -3′ 

1020 bp 

CAAAACCTCGAGTTACACTCCCCTCACAC -3′ 

ACCGAGACCACTACACTCCC-3′ 

198 bp CTTCAACAACGCCTGTGCGT-3′ 

CTTCAA CGA CAC CCG TAC GG-3′ 
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Associated symptoms observed on plants infected with 

; B. yellow spots on plum leaf; C. 

yellowing and severe mosaic on plum leaf; 

  

��LF!� ��� ��MN
Expected size 

�<(�K" Q�! 

Primer name 

PPV-F 

PPV-R 

P1 

PM 

PD 

  

2��R!( S38�
     $O��� '����O� �EOP! �� (��.�#� '�

)RT-PCR( : �+ �+�GLV ( +��) �����,�W�

  ��VV���,�W�PPV-F  �PPV-R

 .��<) '(�R��,�W�    %�V/ kV	8 6�



'��.�� 
 ��4"    �7��< '�7 : �#�=> 2��.� 0* ���)� 0*>?@ ��

PM  6��  �� �!� �(��M ��,�W� ;
/ �  ���P1  �PD   �(�V�

 6��  ���+�D )Olmos et al., 1997 (A��� �(�h �+�GL ( +��) 

) Q���� .(+ ;L! �. 0(. (�  X	:)(cDNA)    kV� ,( �+�GLV ( ��

  LVVV.��� VVVO�PLK( ��VVV���,�W� �VVVL
I��:
))Reverse(�  

| �� �VVL
I��:
).( 0(� . �zVVI�h2T   AVV
I�S� ��VV/�(+,�� �VV'(�

 �,�[�8�/�_��^     ��V�(�� >!V< AVN�W �� 3!8(� ���� �L
I��:
)2 

 ,( �VVL
I��:
)dNTPs (10mM) �2TT  VV7��/�� U�;VV/� �VV'(�

 5�:S))M-MuLV (     �V� ��V� ��V	
$ �Vc") �� �DEPC   �V�

 A8�� X	SI(��L + 5� (Fermentas   AV��� ���VO 0�	I� .


`:$��
o/, 3!8(� m �$ .��< J
[$��< 0\ �   �V� ,(�	
�< �(

      zVI�h ,( �+�GLV ( � LV.��� � AV�� VO�PLK( �����,�W�

�+.0(. A���F< %�o/( X	:) �( .��
o/, 3!8(�   �+ ,(�V	
�< �(

 ���/ Uo'2{  U�;/� ,( �'(� k� X)�� �L
I��:
)Taq DNA 

polymerase (CinnaGen, Iran) �2  ,( �VVL
I��:
)cDNA �{/2 

    ��V�(�� �+ AVN�W �V� 3!8(� ���� ,( �L
I��:
)�   ,( �VL
I��:
)

MgCl2 (50mM) �{/T  ,( �VVVL
I��:
)dNTPs (10mM)  ��T 

 Uo' 6� �;
/��+ �� �� � +�� ����,�W� ,( %(�8 �� ,( Q�)�:
<

�� ��/� � ���/ .��
o/, 3!8(�     0\ �V
`:$ �(�V� ,(�V	
�< �(

6K�l �� .��< J
[$��< �(�' ���    6V� 6VK�l kV� X)�� $

 ��){  ��)+ �+ 6"
h+E^   5�
V7�  6V��+    6LV�� (� �(�V�

 i�  � �,� ^T  ��,�W� Q�P$( �0�� 6L�� (� X)�� 6K�l

   ��V) 6V� z
$�$ 6� ?�L7� ��{    ��V)+ �+ 6V
/�rE2   6V��+

 �5�
7� DT  ��)+ �+ 6
/�r^^    � 5�
V7�  6V��+|T   6V
/�r

 ��)+ �+�2 5�
7�  6��+ / ?�L7� �K� �+ �  �V� �� ���

 ��)+ �+ 6K�l�2   5�
V7�  6V��+    ��V) 6V��T   � 6V"
h+

6��  k
:G$ �(�� 3!8(� 6K�l �� ��   kV� X)�� $�(�' ���

 ��) 6� 6K�l2  ��)+ �+ 6"
h+E{   5�
V7�  6V��+   �(�V�

  i�V  � �,�  6L�� (�D{      �0�V� 6LV�� (� X)�V� 6VK�l

 ��) 6� z
$�$ 6� ?�L7� � ��,�W� Q�P$(DT   ��V)+ �+ 6
/�r

E2  �5�
7�  6��+DT  ��)+ �+ 6
/�r�2   � 5�
V7�  6��+

�   ��V)+ �+ 6"
h+�2   5�
V7�  6V��+    ?�LV7� �VK� �+ �

 ��)+ �+ 6K�l �� �� ���/�2 5�
7�  6��+   ��V) 6��T 

   ��:��V �)�$ ��-LV + �+ 6V"
h+ )Mastercycler ep. Gradient, 

Eppendorf, Germany( �� %�o/(.  
  

 I
��1J  ���+� ,( XO�' >��L/PPV 6/�	/ �+ Y	� ���  ��� ����)6L7� ��
) AK�+ s�& � �(+ ,�� (0�),� ,( �+�GL ( �� ��� \�I�� � � kRT-PCR 

Table 2. Results of PPV detection in collected samples (Stone fruit and weed) using serological and RT-PCR tests 
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3 (8.6%) - 4 - - 1 6 2 14 - 11 
 0�]) A�+ 

Dasht-e Moghan 

24 (48%) 2 6 - - - - 7 18 15 26 
��� ��_ 

Jouybar 

- - - - - - - - 4 - 19 
������ 

Shahriar 

2 (9%) - - - 13 - - - - 2 9 
68�+ 

Darakeh 

29 (16.4%) 2 10 - 13 1 6 9 36 17 65 
X8 Y	� 

Total 
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Fig. 4. Amplified fragment of 198 bp with specific primers of M 

and D strains: M) 100 bp plus Ladder (Fermentas), 1, 2) samples 

from Dasht-e Moghan and 3) sample from Darakeh with P1/PD 

specific primers, 4,5) samples from Jouybar with P1/PM specific 

primers, C-) Negative control (sweet cherry health sample from 

Darakeh). 
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Table 3. Selected isolates for sequencing based on host, geographical region and associated symptoms with the result of sequencing
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Fig. 3- Amplified DNA fragment of around 1015 bp in collected 

samples: M) 100 bp plus Ladder (Fermentas), 1, 2, 4) plum samples 

infected with PPV, C+) Positive control (peach from Jouybar), 3) 

Chenopodium sp. Infected with PPV, B) Blank, C

(sweet cherry from Darakeh. 
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samples: M) 100 bp plus Ladder (Fermentas), 1, 2, 4) plum samples 
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Fig. 5. Phylogenetic tree constructed using nucleotide sequence of coat protein coding region of the three Iranian isolates in comparison with 

thirteen related PPV isolates in NCBI. Genetic distance and Cut off are 0.05 and 80% respectively. Bootstrap values less than 80% are omitted. Bean 

common mosaic virus (Accession No. AY863025) is selected as an out-group species. 
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PPV isolates in NCBI. Genetic distance and Cut off are 1 and 80%, respectively. Bootstrap values less than 80% are omitted. Bean common mosaic 

virus is selected as an out-group species. 
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