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Maize dwarf mosaic virus is one of the most 

important and most extensive viruses of maize in 

the world. In this paper investigated molecular 

comparison and nucleotide sequence analysis of 

coding regions of proteins of genomic 5΄ region 

of Maize dwarf mosaic with other isolate and 

other cereal potyviruses. In order to this, maize 

plants with mosaic symptoms and dwarfing were 

collected from Golestan province. After 

verification of plants by Elisa test against MDMV 

antiserum, an infected sample was selected for 

isolation of total RNA. Amplification of genomic 

5΄ region has been conducted using five specific 

primer pair that was obtained 5 overlap segments 

including P1, HC-Pro   � p3   � 6k1genes, as well as 

5΄-UTR region of the genome and was obtained 

3460bp. The comparative analysis of nucleotide 

sequences of MDMV isolates showed that the 

Iranian (Golestan) isolate have 95.7 and 92.3 

percent similarity at the amino acid level and 90.5 

and 85.1 percent at the nucleotide level with 

Bulgarian and Spanish isolates respectively, and 

with other homogeneous viruses, MDMV had 

similarity maximum with sorghum mosaic virus 

from Texas and sugarcane mosaic virus from 

china 72.9 and 72.3 percent respectively. 
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B�'�� 20�C �$ ,D0�E� F�$�1 :
; +-G 
� �.

	�'G ��3�$ +��� H� "$ .78� �$ ,9� � >�'?

	�'��45
���@ >�'? B�'�� �:
; ,��'�� 5�.

 :
; ,IJ�?�G K��$���(Maize dwarf mosaic 

virus, MDMV) ,�  ��@(Masumi et al. 

2012) .MDMV �@ B�'�� K� �RNA 

K? 2��
 	'9�� �@ +LM� 5$ ��)@$ 2@ 5$750×13 

 +�$ '���"�"(Kathrin et al. 2010) . B�'�� >�$

,?�� 	�$�"�Q 
�,?�� R!C � 	 �'��  �
$� 
$'S B�'��

,?�� 	�$�"�Q 5�T1$ '���  !"��. 
U ��"V �  	 �'��

W�X
�X K� �8!? 5$
$�  ,"V(open reading 

frame, ORF) ,0� K� 2G �	��@  $
 Y
�@ >��?�'�

,�  G � !G2�C'? ,Z$�" 5$
$� �8�"$ �� 
�  	 "�-"

(UTR) ,�  ��@(Achon et al. 2007) . 'I��

B�'��,?�� R!C 
� ��C�� 5�.  :<= 2G B�'��

,� 	��JU $
 K��$��� B�'�� F���  !!G

'9-�"Sugarcane mosaic (virus, SCMV) �

 ��4
�� K��$��� B�'��(Sorghum mosaic 

virus, SrMV)K��$��� B�'�� � ,!�  �����

(Pennisetum mosaic virus, PeMV)  �

 [��S K��$��� B�'��(Johnson grass mosaic 

virus, JGMV) ,�   !��@(Masumi et al. 

2012) .,?�� 
�@ >�J�$ 5$'@ �
$'�$ 
�  2@�-� ,��'��

 2@ MDMV  �  � \
$�4 5
�� ��" +�� 2]^!� �$

 2��� $
 
UMM (maize mazandaran)   " ���"


���U B��$ '@ �@ B�'�� >�$ ,9�V�J�'� 5�.

MDMV K���" 2^@$
�  �@IJMV 2^@$
  � 
�� 5$

 �@SCMV  �@ ��$ +�$� _�)` 2^@$
SrMV  �

JGMV ��@ a!G$�  S�6 . :
; 2�$ C a!G$�

,�"U �@ 
$
 "��� � 1 � 5��Q �'�  2�$ C a!G$� 5�.

IJMV  �SCMV ,�"U >�$ �@  
���U 
� �'�AGD 

 �$� 
�-" :��D�� 
���U >�$ b^� 
� 2�$ C >�$ 2G

�$ IJMV  �SCMV +�$ (Moiini et al. 

2002) . �@ +DC �$ 	��D��$4��=U' 5�.Pot1 � 

Pot2  
V �$ ,���SCP  �NIb  � 5�.'4��=U �@

 ,c�(�Q$MD3f �MD3r  �MD1r  �$ 	��D��$ �@

RT-PCR  
V �$ ,���SCP  K�d$���  J�� F�$�1

 '�M9? 
�8Dc$ � 5
�� :
; 
��  �  �$ R�

2"���.  e�$'? >��)? � 5��� ��C�MDMV 
� 


���$  +6'4 
$'S  ���? �
�� 
�8Dc$ � 
$
 "��� 5�.

(Masumi et al. 2004) .\�
 �$ 	��D��$ �@  5�.

 2�Z�" 5 �?��0G�" e�$'? � K�V�J�'�CP-UTR �

MDMV ��S � :
; �$ 	 �$ C ��" +�� fg�!� [

,?�� '��� �@ 
�8Dc$ � 5
��B�'��  :<= 5�.


U K�V�J�'� h�L?
$ � +6'4 
$'S 2���]� �
��  �@ �.

 2G  � 	�$� 
�-" �  � \
$�4 'I� 9�MDMV  �$

+6'�C i'� 
� K��$��� B�'�� �@ 
$
 "��� 

(Bermuda grass Jiroft virus, BJV)   �

MDMV-G  �
$� K���" K�V�J�'� h�L?
$ 
��JU �$

 [��S ,"$'�$ K��$��� B�'�� �@ ,D�)` h�L?
$ �

(IJMV)  i'� K��$��� B�'�� �$ � �
$�

(BGMV)  +�$ :��D�� <��G(Zare et al. 

2005).  

,0� ,?�� 5�T1$ ��"V >��?�'�  2@ B�'��10 

KX�G >��?�'�,� 7��]? '? >�@ 
� K� '. 2G ���

Q >�$ 5�T1$ "
$� ,(E-� a]" 	�$�"� . >��?�'�

P1 ���?�'� �$ ,9� 2G j1�@ � +�$ ,��'�� 5�.

,� ,��'�� >��?�'� �$ ,-E@ 2��3?  � ��'4

 
��� 
� 5 �?��0G�" e�$'? 'k" �$ >��?�'� >�'?'�l��

>��?�'� '���,?�� R!C 5�T1$ 5�.  � +�$ B�'��

 >�@ 
U 	�$ "$30  �?63 �C� >�$ �@ +�$ 
��J$��0�G �

+m�DZ ��L�" >��?�'� >�$ ,0��G�@'G 2�Z�"  	 �

 +�$(Adams et al. 2005) . >��?�'�P1  n��?

 5�8�"$΄5 ,�  G ��"V R!C �$ 5��!��?�'� 2G ���

,0� \'@ 
� 2G +�$ >�'�  � �
$� a]" >��?�'�

2@ K�G 
��G�6 K� 
$�!1  !"��. 
� 	 !!G ��"V 5���

,� F�1 !G  ,!��U 5�8�"$P1  � 	�$ "$ o�HJ �$

+�$ '�l�� 
���@ e�$'? . 
� >��?�'� >�$ a]"



  �$%" &$'(" � 5
�@�-�" 5�D^(�:  2�Z�" ,J�9J�� 2���]�΄5  B�'�� 
���04 2�$ C ��"V ...  27 

,?�� ,4��JUB�'�� ��$ �+��" pE-� ��!. �.

 2G �
$� ��C� 5 .$��P1  ,��"$�? a�$�6$ j1�@

 >��?�'�HC-Pro ,� 
V ,����Q W�G'� 
���� 

(Rajamaki et al. 2005) . >��?�'� >�$ >�!q�.

5
���@ a�$�6$ rC���'�� ,�$�B 
� 'I�� 5�.

,4��JU7.'@ �@ h�0E� 5�. 7. a!G,� ,�$�6$ ��'4

 �
$� a]" ,"�@��� 2!�$� >��)? 
� ��" �(Adams et 

al. 2005) . >��?�'�,9�G1 (HC-Pro) 5$
$� 

2�Q�!� a]" >� !X  +J�Q� 20�C 
U �$ 2G +�$ 	 �

 5���?�'� a]" � 2�� �@ B�'�� ��]�"$ 
�(Maia et 

al. 1996) � K�'H? � K������ +G'Z 
� +��.$

,� B�'�� ��"V '�M9?  !��@(Shen et al. 2010) .

 
� ,0��G�@'G 2�Z�"HC-Pro ,?�� B�'�� >�J�$ �.

2@ 
�@  
� >������ ���?�'� K� :
�cTEV
2 

  � 	�$� p�E-?(Jin et al. 2007).  

 >��?�'� a]"P3 2@  ��$ �+�$ 	 -" 2�Q�!� ,@�Q

,� 
�(? 
� 2G ���5
���@ s�?�!6 ��3�$ � ,�$�

  ��@ 2��$� a]" 	��4 
� ,4�'�%�(Urcuqui-

Inchima et al. 2001) .P3  
���@ >��?�'� K�

,?�� 
� t�!�� B�'�� ,G "$ 
���@ +.�L� � +��.

2"�4 
�2@ uv���Z$ � �
$� _0�E� 5�.  >��?�'� 	$'�.

6K2 ���(?$ 2E�"  !�$'6 5$'@ �-= 2@ 	 !.�  5
$�'@

,� ��@ .P3 2@  	$'�.P1 
V >�'?'�l�� �$ 5�.

,?�� B�'��,� �.   ��@(Adams et al. 2005) . 
�

 >��?�'� �
��6K1  
� 	�'��4 :�)J�^� ��C� �@

,?�� ,J�9J�� 5V�J��@ �
��B�'�� :�1<g$ ��.


U a]" � �
$� ��C� 
U �
�� 
� ,G "$ 2@  F��G 
�g

 2G 	 � pE-� ��$ +�$ 	 -" 2�Q�!�6K1  5$
$�

7. '@  !�U'6 
� � +�$ ,��-= 7���� �@ a!G

2E�" 2@ a]" ��"V 5
$�'@  �
$� ,�$��

(Waltermann and  Maiss. 2006).  

 2�Z�"΄5 ,?�� ��"V B�'�� 	 !!G G �.

                                                                     
1. Helper component protease (HC-Pro) 

2. Tobacco etch virus 

>��?�'� a]" �@ ,��. 5��� 	��JU  "�
 
� ,���$ 5�.
B�'�� n��? 
�.��4 >�$ 
� $wJ +�$ 	�'4 >�$ 5�.

 f�]H? B�'�� ��"V �$ 2�Z�" >�$ 5 �?��0G�" e�$'?
 � >��)? 
���04 
���$ 2�$ C :
; ,IJ�?�G K��$���
 5
$ ����" � 5
$ ��� � +6'4 
$'S ,J�9J�� ��J�"U �
��

>��?�'� >�$ 
� �.MDMV ,?�� '��� �@ :<= 5�.
+6'4 
$'S 2���]� �
��.  

 

7�� � )�����  

K��$��� B�'�� 2@ 	��JU :
; 
�.��4  ,IJ�?�G
 �$ 	��D��$ �@ 7�]���'�= 5$��v$ 
���U 
� :
;

,�"U  " � 	�$� p�E-? B�'�� ,c�(�Q$ �'� .
RNA  �$ 	��D��$ �@ B�'��mRNA capture kit 

 	��JU :
; 
�.��4 �$ 	 "��� +G'� F�)J$
���� fLg
2E�" � ��'4 x$'E��$  \�
 2@ B�9)� 5
$�'@

7��"U �@ ���)�RT (Fermentas, Lithunia)   
Mmulv  B�9)� '4��=U �N1T )5′-

GACCACGCGTATCGATGTCGAC(T)

17- 3′ (2@  
� +1�� K� : �42 ,�"�� 2C
�  �$'4
  ��'4 ��3"$(Ha et al. 2007) . �
�� :�L�G'?

2E�" a!G$� h�0E� 
� 	��D��$  
� B�9)� 5
$�'@
 �� C1 +�$ 	 � 'G; .cDNA 2@ +��  >�$ �$ 	 �U

 '�M9? 5$'@ \�
 G :�)^S>��?�'� 	 !!G5�. P1 �
HC-Pro �P3 �6k1   2�Z�" ��" �-UTR΄5  
�
 a!G$�PCR  5�.'4��=U +DC �$ 	��D��$ �@ �

7. ,c�(�Q$ 
����) �� C2 ( �$ 	��D��$ �@ 2G
�'"  
$�6$Fast PCR  ��'4 	��D��$ � " � ,Z$'g .


U �$ 	��D��$ '���]� � �$�� '. 
� �.  a!G$�PCR 
 �� C fLg3  � 	��D��$ .  

  
 �� C1- 2E�" a!G$� h�0E� 
� ��v �$��  5
$�'@

 B�9)�(RT) 

 �$�� 
$ ]�)'��J�'9��(  	��� t�"  

2 dNTPs (10 mM)  
2  DTT (Dithiotreitol) (100 mM)  
10  Mmulv  RT buffer (5x)  
3  Reverse Primer (N1T) 10µM 

32 Deionized water 
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 �� C2-  +DC :�(E-�
���U 
� 	��D��$ �
�� 5�.'4��=URT-PCR    2�Z�" '�M9? 5$'@΄5  ��"VMDMV   


���04 2�$ C 

'4��=U ��" �.'4��=U e�$'?  +8C  
 ��(H� 	�$ "$

PCR   
)��@ +DC( 

 5���  

��(?$  
(°C) 

 +DC +�)S��

 �.'4��=U

��"V 5�
  

Pot F0 / SP3  5´-AAAAACAACAARACTCAACACAACACAAC -3´ 
5´-GGAGCTGTTCGCTGCAAAGG -3´ 

Forward 
Reverse 

  
237  

  
55 

   
1-237  

  
MDM1F / 
MDM1R 

5´-CCTTGACAACCCTCGtGACG-3´ 
5´-GTGGCAAGCTATGGCGTTAT -3´ 

Forward 
reverse 

 
669  

55.5 
  

 
118-787  

  
MDM2F / 

MDM2R 

5´-ACACAAAGGGCACAGTGGTC -3´ 
5´-CACAGACCCTCCAACGATGT -3´ 

Forward 
reverse 

  
1216 

53 
  

636-1852  

  
MDM3F / 
MDM3R 

5´-ACAGAGTTTGGACAACCTG -3´ 
5´-GTCGCAGTCGAGTCAGCTCT -3´ 

Forward 
reverse 

  
1158 

55.5 
  

1731-2889  

  
MDM4F / 

MDM4R 

5´-TCTCCGAAACATGGCGTGTG -3´ 
5´-GACATCAGGCTTTGCACTTCA -3´ 

Forward 
reverse 

  
1198 

55.5  
  

2737-3935  

  
�� C 3- 	��D��$ '���]� � �$�� 
U �$ 	 �  
���U 
� �.

	'�3"� a!G$�,0� 5$ �$'�  
 '. 
� 	��D��$ �
�� 
$ ]�

 a!G$�25  5'��J�'9��

)'��J�'9��(  

	��� t�"  

2.5  Taq buffer (10×) 
0.75  MgCl2 (50 mM)  
0.5  dNTPS (10 mM)  
1  forward -Primer (10 µM)  
1 reverse -Primer (10 µM)  

0.25  Taq DNA polymerase (5 U/µl)  
2  cDNA  
17  Deionized water  

  

  2��"'@PCR  5��� �@ 2)^S '. '�M9? 5$'@

+�'�$�  2�J�$ 5���94 ,�"�� 2C
� 2@ �$'4  : �4 

 �@ ���=U 2]�S�35  2Q'X)+�'�$� F���  
� 5���94 

,�"�� 2C
� 2@ �$'4  : � +DC ��(?$ �2]�S� K�

 �� C 
� x
 !� 5��� B��$ '@ �.'4��=U2 2@  : �

 5��� 
� '�M9? � 2]�S� K�72 ,�"�� 2C
� �$'4

2@ 2]�S� K� : � ( 5��� 
� ,��8" '�M9? � 2�$�$72 

,�"�� 2C
�2@ �$'4  : �15 ��
 
���� 2@ 2]�S� . 

 �
�4U �V 
� 	 �'�M9? :�)^S 	 .�-� �$ R�1 %


U �$ K� '. 
�k�"$ �
�� 	�$ "$ �$ 
�!��g$ �  ��.

�$ 	��D��$ �@ 	 �'�M9? :�)^SClone JET PCR 

Cloning Kit (Fermentas, Lithunia)  fLg �

  ���<� 
� 	 "��� F�)J$
����pJET1.2 
� � �
$� 

'�G�@ 5 Escherichia.coli >�'��$XL-Blue 

2"���.,!0G F�9-? �$ R� � ��'4 5���  �D� 5�.

n�H� 
� ,@U � ,!0G �+-G 5��Z 2G  �D� 5�.

  "��@ r�G'?�"  ���<�2@  :
�c
� 2"�4$ C 5 -2 

,0�� '��J n�H�  |��� +-GLB ,}�U 5��Z  >�0��

2@ � +-G  
� 
$�� 
�?�@�9"$ 
� r� K� : �37 

2C
� ,�"�� " � 5
$ 8I" �$'4.  x$'E��$ 5$'@

DNA  ���<���0� �$ r�G'?�" 5�.5'�G�@ 5�. 

 
 "���C \�
 �$(Holmes and Quigley. 

1981)  ���<� � ��'4 	��D��$+�G �@ R}� �. 

  ���<� x$'E��$(Fermentas) F�)J$
���� fLg 

��(H� >�!q�. � " ��'4 x$'E��$ 	 "��� +G'�  

PCR 2@ �.'4��=U �$ 5�$ )?  20���PCR 

Purification kit (Bioneer, South Korea) 
pJ�Q 	 "��� +G'� F�)J$
���� fLg   ��'4 5���

2"���. 	$'�. 2@ � +G'� 2@ e�$'? >��)? 5$'@ �.

Techdragon )~!G ~!. ( " � ���
$.  

F�0H?
�e�$'? 2@�-? K��"V�0�6 5�.  5 �?��0G�"

 �@ 2�$ C >�$2  '��� � B�'�� ,����
$ 2�$ C

,?�� �B�'� 5 �?��0G�" e�$'? 2G :<= 5�.
U  �.

 
�GenBank �'" �@ +�$� 
$'S   
$�6$Clustal X  �



  �$%" &$'(" � 5
�@�-�" 5�D^(�:  2�Z�" ,J�9J�� 2���]�΄5  B�'�� 
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MegAlign  � ,�
'@ .+Q
� >�!q�.  ,"V�0�6

7. �$ Fc�Z _��
e�$'? 2"�4 !X 5��� 
�Gw� 5�.

 \�
 2@maximum-parsimony  2��"'@ �@

MEGA5  2@  �U +�� .F�0H? >�$ 
� B�'�� �.

 K��$���24
 � !4 5$(Wheat streak mosaic 

virus, WSMV) 2@  
$�!1outgroup  	��D��$ �
��

+6'4 
$'S. 

 

89* � :��$�  

,Z$'g ,c�(�Q$ 5�.'4��=U +DC :�)^S 	 �  

  

 2�Z�" �$ 'k"�
��΄5   
���04 2�$ C ��"VMDMV 

 2�Z�" F��� :�)^S >�$ �'G '�M9? $
- UTR΄5  2@

 	�$ "$139  ,Z$�" �P1 �HC-Pro �P3   �6K1  

2@  r�?'?699 �1380 �1041  �201   "��@ ��@ +DC

) F9�1 .( 2@ :�)^S 5 �?��0G�" e�$'? ��(?$ �@

�'" �$ 	��D��$ �@ 'I� 9�  
$�6$DNAMAN 2)^S 5$

 ��g 2@3460 2@  ��@ +DC  �$ 2G  �U +��  

K��$��� B�'�� ��"V 5$ �@$  t�'� :
; ,IJ�?�G

 
V 5�8�"$ 2@ � 	 �6K1 ,� 7�Q ���  

) F9�2 .(  

  

  !"�        #         $                %    

 F9�1- a!G$� ��(H� �
�6�'�9J$ \�]" 5�.PCR  �
�4U �V 
�1 %  
K.$
  5�.1 �2 �3 �4  �5  5�.'4��=U +DC n��? 5'�M9? :�)^S r�?'? 2@MDMV1F / 1R �MDMV2F / 2R �MDMV3F / 

3R �MDMV4F / 4R   �Pot F0 / SP3 ,� 
�-" $
  .� . K.$
M  'I"�-" 2@ h�@'�Gene ruler DNA ladder 1Kb 

(Fermentas) ,� ��@ .  

  

 

 
 F9�2-  ��"V 
�����MDMV '4��=U +DC +�)S�� �	��D��$ 5�. ��"V 5�
 	 �  

  

  

  

  

  

  

  

  

Potf0/sp3 

MDM2F/2R 

MDM3F/3R 

MDM4F/4R 

MDM1F/1R 

                M              1                                       2            M                              3                 4    M                                M                         5      

250bp 

237bp 

1000bp 

500bp 
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7. �$ R� _��
 5 �?��0G�" e�$'? 2"�4 !X 5���

 FG3460  5
�l0@ 2�$ C �@ 
���04 2�$ C ��@ +DC

 B�'��(AJ001691.1)  ��"�}�$ 2�$ C �

(AM110758.1) �!��U e�$'? 2@�-? >�$ 5 ��$

2�$ C �@ 
���04 2�$ C 
� 2�Z�"2@ 
�Gw� 5�.  r�?'?

7/95  �3/92  t�`�� >�$ 2G  � >��)?  c
�


�-"  2�$ C 2@ 
���04 2�$ C '�-�@ +.�L� 	 !.�

,� +��S >�$ 
� 
���
�l0@ ��@ . 
� >�!q�.

 �@ 2���]�,?�� '���B�'�� >�'�-�@ :<= 5�.

B�'�� �@ +.�L� � B$�I? �$ ��4
�� K��$��� 5�.

2@ >�X �$ '9-�" K��$���  r�?'?9/72  �3/72   c
�

 � 	 .�-� . ,Z$�" 5 �?��0G�" e�$'? +.�L�  c
�

B�'�� �$ K� '. �
�� 
� >��?�'� '. 	 !!G G ��" �.

2@   ��'4 >��)? $�3� :
�c)F9� 5�.3 � 4  �5  �

6 .(2@ ,"V�0�6 +Q
� 
� +��  e�$'? B��$ '@ 	 �U

 2)^S 5 �?��0G�"3460  5�8�"$ 5��@ +DC΄5 

2�$ C 
�!G 
� 
$'�$ ,"���04 2�$ C ,��"V  5�.

 �$ 	 �$ C 	�'4 � +6'4 
$'S ��"�}�$ � 
���
�l0@

>�$B�'�� F��� ,.�'4 �.  ��4
�� K��$��� 5�.

,�  ��@) F9�7(.  

�'� >�@ 
�>��? ,�
'@ �
�� 5�.P1  >�'?'�l��

)8/29  c
� ( � ,����!� >��?�'� >�!q�. � ����"


� 2G �$� 
�-" f�]H? >�$  >��?�'�P1  _�?��

+m�DZ  	 �H153(8)D162_(31)G194_S196 � 

F207IVRGR212 ,0� 2��3? 2��'� 
� 2G  >��?�'�

 2�$ C 
� �
$� a]"MDMV � 
$'�$  '���

,?�� B�'�� :<= 5�. ,�
'@  2G �
$� ��C� ��" 	 �

�!��U +�)S�� ,Q'@ 
�  ��$I   �V @�C2  ��@ �C

(Rohozcova and Navratil. 2011) . >��?�'� 
�

HC-Pro ,?�� 5�T1$ 
� 2�� ��]�"$ 5$'@  B�'��

_�?��  5�.zinc finger-like metal binding 

FRNK  �PTK 
� 2G �
$� ��C� MDMV-

IRAN  	 .�-� ��" >�'��� � _�?�� �
�� 
� 2G  �

FRNK  
�JGMV @2  5�CF �Y  +�$� ��C�

(Shen et al. 2010) . _�?�� >�!q�.G1-2A6-7 

 
��@ 
� 2GORF pipo >��?�'� 
� � �
$� a]"P3  

 
� �
$� 
$'SMDMV  
� 2G  � +6�� ��" 
$'�$

  �?��0G�" +�)S��2678-2685 2@  :
�c

GAAAAAAA   � 	 .�-�(Chung et al. 

2008).   

  

  
  

 F9�3- 2�$ C :��D? � +.�L�  c
� MDMV ,?�� �@ 
$'�$ B�'�� :<= 5�.7. B��$'@ _��
2"�4 !X 5���  

e�$'?  	 !!G G 2�Z�" 5 �?��0G�" P1 �'" n��?  
$�6$DNASTAR (MegAlign)  
  

  

  

  

  

  

  

JGMV 
JGMV 

PeMV 

PeMV 
PeMV 

SrMV 

SrMV 
SrMV 

SrMV 

SCMV 
SCMV 

SCMV 

SCMV 
SCMV 

SCMV 

SCMV 
SCMV 

SCMV 

SCMV 
MDMV 

MDMV 

MDMV 
WSMV 
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_�?�� ��C�+m�DZ 5�.  e�$'? 
� 	 �

>��?�'� 5 ��$�!��U2�Z�" 5�. ΄5  
� ��"V

B�'�� ,� 
�-" ,�
'@ �
�� 5�. 2�. 
� 2G  .�

B�'��a]" 	�'4 >�$ 5�. '. 5$'@ ,c�(�Q$ 5�.

 �$ K� '. 
� 
����?�� � '��l? � 	 � >��)? >��?�'�

+��S >�$ 
� >��?�'� 
U a]" 
� �<�Q$ j1�@ �.

	��JU 2@ K�G,� B�'�� n��? 	��4 5��� ���'4

,� ,Z$�" >�$ 
� :$'��l? ��3�$ �@ >�$'@�!@  K�G 
$�?

2@ B�'�� >�$ �'�!G 
� ,�$��2@ ���" �.  ��M� 
$�!1

_�?�� 
� '��l? >��?�'� 
� ��C�� 5�.HC-Pro  2G

,�  "
$� a]" 2�� �@ ��]�"$ 
� � ��]�"$ �$ |"��  "$�?

� +�J�)6 
 ��� H� 23��" 
���'4 B�'�.  
  

  
 F9�4- 2�$ C :��D? � +.�L�  c
� MDMV ,?�� �@ 
$'�$ B�'�� :<= 5�.7. B��$'@ _��
2"�4 !X 5���  

 5 �?��0G�" e�$'? 	 !!G G 2�Z�"HC-Pro �'" n��?  
$�6$DNASTAR (MegAlign)  

  

  
 F9�5- 2�$ C :��D? � +.�L�  c
� MDMV ,?�� �@ 
$'�$ B�'�� :<= 5�.7. B��$'@ _��
 e�$'? 2"�4 !X 5���

 5 �?��0G�"	 !!G G 2�Z�" P3 �'" n��?  
$�6$DNASTAR (MegAlign) 
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 F9�6- 2�$ C :��D? � +.�L�  c
� MDMV B�'�� ,?�� �@ 
$'�$ :<= 5�.7. B��$'@ _��
 e�$'? 2"�4 !X 5���

 5 �?��0G�"G G 2�Z�"	 !! 6K1 �'" n��?  
$�6$DNASTAR (MegAlign) 

  

  
 F9�7- 7�
 K��"V�0�6 +Q
� 2@ 	 �  \�
maximum-parsimony  2)^S 5 �?��0G�" e�$'? B��$ '@3460  +DC

 5�8�"$ 5��@΄5 ,��"V ) ,Z$�" F���P1 �HC-Pro �P3� 6K1  2�Z�" �-UTR΄5 (2�$ C �$  5�.MDMV  '��� �

,?�� B�'�� :<= 5�.)Sugarcane mosaic virus, SCMV /Sorghum mosaic virus, SrMV /Pennisetum 

mosaic virus, PeMV /Johnson grass mosaic virus, JGMV) (Wheat streak mosaic virus, WSMV 

2@ +�$ 	 � 2�6'4 'k" 
� ,C
�Q 	�'4 
$�!1.(   

 NC 003398.1

 AJ297628.1

 AY569692.1

 AY042184.1

 EU091075.1

 GU474635.1

 AY149118.1

 AF494510.1

 AJ310105.1

 AJ310103.1

 AJ310102.1

SCMV

 AJ001691.1

 MDIran

 AM110758.1

MDMV

 U57358.2

 AJ310198.1

 NC 004035.1

 AJ310197.1

SrMV

 DQ977725.1

 AY642590.1

 NC 007147.1

PenMV

 NC 003606.1

 Z26920.1
JGMV

WSMV EU914918.1

100

100

100

100

100

88

100

97

100

100

100

100

100

100

56

100

100

98

100

83

100
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