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  ��NN1S KNN1L! 8' B+�NN	+)CMV(  KNN1L! 8' B+�NN	+ )
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)Lynnon Biosoft, Institute for Plant Virology, 
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 )DNASTAR DNASTAR, Inc., Madison, 

Wisconsin. www.DNASTAR.com (�&   -N'O �N"
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A
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 + �  A
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 �N� ,
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X1'�   �X1' �
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 ��( �8' O M

   2(O �� ��AO *_�  48� ^�" 1      + ,
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*��#% j/&�� j%�� +�,&� - .*'/* .��3  *�" )ZYMV-F, Iran, JN183062 (4/&�� ���	�   $%&'J� .�J�&'� K�[� 

��� !
" #� \*� 4� 0-�" 1 #2 Maximum Likelihood) A (4/&�� �� *�	�#&'/& �� !
" # $%&'� .��&'� ���=� 9 (�!�*'9 K2 �  4J� 
 \*�Neighbor-Joining) B .(���� �*'
� :*/,&� - .*'�4
� + &� 1�8
 (WSMV) .�& k �l'N �	� '/� c�;�& ��=# �%&% K�=# .  

Fig. 1. Dendrograms showing relationship of ZYMV-F (Iran, JN183062) with world isolates of ZYMV based on 

the sequences of complete genome using Maximum Likelihood method (A) or with Iranian isolates of ZYMV 

based nucleotide sequence of coat protein gene using Neighbor-Joining method (B). Wheat streak mosaic virus 

(WSMV) used as out group. Bootstrap values lower than 50 are not shown. 
  

j
!�NN� ^�NNt
!  ! RNN� �NN@0NN� & ZNN'�% ^8NN(_ ),-NN'O �NN"
 
ZYMV-F    , !-(! &� ���� �89X%8(  N1  N� -&      -N'O �N"
  &N%

  Z'�$	     ,-##%-% W(!8S T8c��c K	 X� K� 9�+�� 1   �N� M

��~�'O 1 NN"! 8NN#1�NN"! - .!NN	Jr8'  ! T8c��NNc MNN1 �
�89X%8(NN1-0 139   �NNtO �+-NN% �NN� AUG �
 + l+�NN$ 
Jr8'1  �9378   �� �+-% �� 	(�� UAA ' &?��S � 	-�� .a�(1 &  

WSMV

Jiroft 
Tabriz

Esfahan

Mazandaran
100

  
82

Kerman 

Yazd 

Markazi 
100

100

100

Zahedan

Hormozgan
90

Hamedan 

FARS

Golestan

Karaj 

Khozestan

Varamin

Khorasan 

Guilan
92

95

  

96
B 

 Israel 1 (EF062583.1) 

 Israel 2 (EF062583.1) 

 Iran (JN183062) 

 Slovakia (DQ124239.1) 

 Taiwan1(AF127929.2) 

 Taiwan 2 (NC_003224.1) 

 China (AJ316229.2) 

 Japan1 (AB188116.1) 

 Japan 2 (AB188115.1) 

 Korea1 (AY278999) 

 Korea 3 (AY279000) 

 Korea 2 (AY278998) 

 South Korea (AB369279.1) 

 Singapore (AF014811.2) 

 Russia (L29569.1) 

 WSMV (EU914918.1) 

100

100

100

99

82

81

79

77

66 

 California (L31350.1) 

A 
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 �*��B.���& 8�-6 4��=� �_�% �!�*'9 �(�	� .��3 4/&�� ZYMV�� '/�� �� 4/&�	�.*'/*   
Table 3. Percent amino acid similarity of ZYMV-F proteins with selected world isolates of ZYMV 

 Israel Slovakia Korea Japan Taiwan Singapore 

P1 88.7 88.3 83.2 80.9 85.8 54.7 

HC-Pro 94.9 94.1 94.7 93.6 94.1 87.7 

P3 99.1 99.1 95.7 97.7 97.4 93.6 

6K1 100 98.1 98.1 98.1 98.1 96.2 

CI 96.5 95.9 94.2 96.1 95.6 93.7 

6K2 100 100 96.2 98.1 98.1 94.3 

VPg 99.5 98.9 99.5 98.9 98.4 96.8 

NIa 100 99.2 100 99.6 100 97.1 

NIb 95.2 94.8 94.6 94.6 94.4 92.1 

CP 98.9 97.8 97.5 96.3 97.8 92.4 

  
3-UTR ( 1 $ EZ'���� �89X%8( 1  N' -�  -N$�� . �NS�
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 ���( �@ (
      &N% 
8N?( v��'ZYMV-F    &N	!-\ �N�  �N@0   )Z1L!�N"! 
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