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*�723�! R  �&  �C 
 ���3 S�T2��NS �
 5# U7QRT-PCR )Reverse transcription-polymerase chain reaction (�8:V .�3 ��WX�  �

59��� Y1�Z �� ��?-(� 
 ��!�� ���Q *����J �  �6� !$�. 59��� $! 59�?2Z� 0����[� M
�& .���3 5&��   �CNS ����J  �& �=��\. �& �6� !$�. �� 

����J  '!�! '�P��� $! '�3 �<] �� GenBank M$�"��- $! ����J 
! +�� �3$ *^��2� 	�-� �& .�3 5&��  �� 549A �3 5-$�&.  _M$�s3GC  


�=��\.  57��P��J ����. �Ka/Ks '�7 ! �.$ 5Z��� $! .�3 5-$�& �C � 

����� :�� ��9
� _M�!�� '!�! �  ��`� 5�C���D �� !�!  �C �QNS 	
��
   5��=?  �& ����� �� 4/96  ��.!
! ��M �& �1$!439Y  Y9� 
A  +�� .��$�! b�8�
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 Y.�3 /� '
�� ��M '
�� ��M 
! $! �M�-��J ��.M 	�-� �& �  "�- 5# 53$
�� $��# M� '�3 ��J ��   �� 2004-1998  K
! '
�� ��M 


	
��
 "�- 5# '�3 ��J ��   �� 11 -2006  $��V�72D�� _M$� .s3GC  +�&392/0 -371/0  ����. 
 !�& ��[2.Ka/Ks  "
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�� ��M ���&38/0  ���& 
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����� :���� �7�.� ��-� 59��� _M�!��  �NS 5. ��`�  59��� ��$�! *�9
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! �Q � !2N9H '�3 5Q��� $��=& 0����[� $�>! ����� ���J ���.  

:����� ������  *������� ���������2N9H  �C *Non structural *'!$ �  59��-549A  

  

: �!�� �?-
 ��?Z� *(L3 ����= �3 �J�2=��3 *	�<) 5� �!�  Ye�D *��%. �?�. 5?� ��&� *'
�Q 5V!�1 *�?�. $��.  "�#��$� %#�&
 '��(
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�	� ���2N9H ���	
�� �� ���� .�!�/�� � 

�����  

����� ��	
��� �� � ����� � ����� �	� ��� RNA 

����	� � �  �	�� �������������� � ��!  �  "#�$

    %�	##! &���	##' �  (�##��  �	##����  � &	)�##��*

 � +,-� � &���	,�* �./ )2-1(.  ���#�� 5�   �� 	#�

 6�� ��A 7B  �C �8-$  � ��.� ����� .���!   �	#�

 6#####�� ����#####����A 711  %�	#####! 5�:���#####*

5�:���*����)   ;<� �	�HA 7NA  5�:���*�#:�/�� 7

)NP  	�Nucleolar protein7( =����	� )1M 72M(7 

) ��	,�	##� �##�> 5�:���##*NS  	##�Non structural( 

)1NS 72NS( 5�:���* �   #�* �	�   ���#�PA7 1PB7 

2F-1PB � 2PB   ##�  ##����� �   �##../)4-3 71( .

�����    5�:���*�#���) �	#� �#� 6�� 5� �	�   �	#�

HA  �NA  �##�16  6##��H  �9  6##��N �##8-$  ��##.�

 �  ���!)4-3 71(.  

 6##�� C##;�2N9H �� ���� D##�  ##$ 7	�##��  �

)  �E�$85-1975I�� � ( J.� �� 	�  =K� � J./

��� ��  �1990 ���,�) ��$ ��    #!���* ���$ � �

 �! �')5( ����� M�8,�� N	8,� C���	O .2N9H  ��

   N	#� �� �	#� 5�P� ��� &	��1999  J#.� ��   J#./

  �##! Q��##))7-5(.   �##� �##R �##) 8  &S �##(<O

�����  ������� �	� CP	�� ��	
�� �	�� ��  7�#���

� 	�T� ��UV  &S �#� W���HA 7NS  �2PB   �	#�� ��

���� 	��   ��	#
�� &�� 	�     ��#(,� W	#(P	<� ��  #��

C� ��! XYZ�.  

 5�:���##*1NS �##�
' � ��##��
[ 5��##.R ��� 

 C�	� CO�� M�\.�RNA   Q���#* �	]� �  �����

mRNA )Messenger RNA (    ��#][ �#� �  #�����

M]� � ��� &� 5��� � 	�   #����� �^ _�	* � C(�	


 ��P�� `�/�� 	� &	����&��a�,.�  b��I   N�#cd ���

      C#� N��#� �� ���#�� e#�	.� �#�f�� � &	.�
$ 

)9-8(.  5�:���*NS    #�P� ���) �� ��A  �B   M�#�8�

 �  %P� �/ ��!A ����� ��    7 �	#�� ����#���� �	�

����� �  g(� � e� 7I��    h#�(� &	)�#��* �	�

 %P� �/  P	d �� 7���B   &	)�#��* ����� �� �c;.�

 C�)12-10(.  

�(P	<�     P�#� i�#� 	#� �^	d �     #���� �  �	#�

 &S  �S���aNS ���'  �	�2008/2SS  �2011/8SS 

  ����#���� �����2N9H    &	#!�!� W	�#k�c� �

N��� ��   �	�� �	�549A �! l	��.  

  

��� 	
  

 m�Y,########�RNA  n�	########��� �RT-PCR   

)Reverse transcription-polymerase chain 

reaction(  

 m�Y,� ���RNA �����   ����#���� �	�2N9H 

     C###�/ � 7���###P� ��###�$ �	###� � ��###! �###�]� 

High pure RNA isolation )Roche, Germany (

   .�#! ��	�,#� ����	#� C/�! %
(P��,�� h�	<�   	#�

 l�##� � ��	�,##�  ��##aGene Runner  �	##��
��*

 5��(� ���  k	c,��(<O &S %�	/ �  NS   N�#$ ��

bp 890 &��/ ��� .���!  d�$ ���  P�� 	�   ��	#�

 ��,/� �� &SpTZ57R/T )Fermentas, Germany 7(

M���� ��.�� Q�� �	�  �XhoI  Ca� �
��* ��,� ��

 M���� �BamHI     �#\� �� C#Z)�� �#
��* �	],� ��

 ���################! �################,a�) -F )′3-
AGCAAAAGCAGGGTGACAAAACTCGAG

AC-′5 � ′3 AGTAGAAACAAGGGGATCC

GTGTTTTTA- -′5(-R. 

 n�	#####���RT-PCR C#####�/ � ��	�,#####� 	#####�
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 Maxime RT-PCR pre-mix  
)Intron biotechnology, Korea �###�	��� 	###� (  �

C!����  ���(� �����°C 45   W�#� ��30   7�#8�O�

  M��#�� &��/ N	(a ��>RT )Reverse transcriptase (

 ��°C 94  W�� ��5 8�O� � �35 ���R   C#!��� �

 %�	!°C 94  W�� ��50   �� �#�f�� 7�#��	U °C 57   �#�

 W��45  �� Q�,�) � ���	U°C 72  W�� ��1   �#8�O�

 .�! l	��µL 7  ��	)� NS ��� N�c;� �1   �#k��

   )  P�#�P�� �o�	#Z� 	#� �bp Plus DNA Ladder, 

Fermentas 100 GeneRuler W�� �� (45   �� �#8�O�

 S	,P�70 ��,�P�! ���a  %�!)1.(  

 
 �� ����� 	

��NS  

 N�c;�DNA  &SNS  ��,/� � ��	�,� 	� ���' ��

T/R57PTZ  C###�/InsTAclone PCR cloning 

)Fermentas ��,/	� �� (E.coli )Escherichia coli (

����  �α5DH    �	���
#�+* �#��T� � =* .�! &��/

  7 #
���� M#g� 	� �(<O �'�    XP	#� �	���
#�+*

�� ��!  �#�  P�� n��� .���! N	��  P�� 5��(� �

) �	##��
��* 	##� � �##a�$ �� W��##k20- (F13M  �

)40- (R13M   �	########],� �� �� �########/MCS  

)Multiple cloning site   l	#�� 7�#��� �	' ��,/� (

 P�� .����)   &S %#�	/ �	#�  NS   ���#�� ��2N9H 

���' N	� �	�  �	�11-2008  �� &��  ��� �	#o�	*  �

GenBank    �	###�	.! �	��###/ 	###�-308791JX  � 

-308789JX .������ C-U �� 

���� �����
� ���  

 &S  P��NS ���'  P�� ��	� 	� 	�  �� ��! C-U �	�

Gene bank  .���##! �##��	8�  %O�##d Q���##* 	##�

   �	#.-� �#�  ��)�)�Maximum Likelihood  D#� �  

l�� 	� ���� �	� ���  ��a4MEGA  �Y#��  �4  #�� M

 �!)13(6������* . ����� �	�  H9N2   %�	#!1G 7

9G  �430Y    .���#! �#,a�) �\� �� X�	! &�.[ ��

N	
,d  C-f� `	Y,� ����&S 5� ��    �#��	8� 	#� 	�  �

  �##� i��##,� �##�> �	��##���:�/��  .��o�	##' ��##oP

 &��� �/ i��,�Ka/Ks = ω  � �,a�) �\� ��   7��#!

��.�� ���  d�� ��   � ��	�,#� 	� &S �Bayesian  �

 �,��	*1 ≥ ω  +beta 8M   5���#� �� ���V� `�	.� �

 ) &��##/ �##� �##���:�/��s3GC	##� (  Q�� � ��	�,##�

��! r+k � Nei-Gojobori  �! 5��(�)14(.  

 ���� �� �� ��������� ����� ���549A  

��� �      P��##�549A )TM185 -CCL ATCC No ( �

  C#Z/ i�s .�! ��]� &�� ��,�	* �,�,�� N��� D�	�

    �	#�� �� ��� �	#]R W�#� N���°C 37  �5   �#k��

2CO     ) S	#�	* e#�	.� �#d �#� 	� �! ��� ��O90 -80 

    ��#� =K#� .�#��� CZ/ ��� ( P��� M/�� �k��

 C��* �� 7����� �� ��� I+*  �	���6  �#�	�   	#� �

  P��� M/��/ml105  ×5 CO� .�! ��	��  P�,� �	�3 -

10  	�8 -10  7����� �� �XP	� � CZ/ �   �#� ��	�

 u�#� MY� ���   �	#�SPF )Specific pathogen free (

     ��	#! ��#� � D#�	R �� 7C#O� �� ��� � �! ��]�

.�! �,a�) �\� �� D�	R D�  �.�  

    7�	o#Z�	��� �	#�� �� &�� ��#O C[	� D� � =*

N��� ��� v�;�  �	�    v�#;� � �#! m�	#� D�	R ��
Dulbecco's modified Eagle's medium   

)DMEM -I+*( ��   �,�� � =* .�! 5��o�	'  ���

C��* 7v�;� &�!  �	�� 	� ��	Y��) �� 	�°C 37  ��O

I+* 	� ���! ���   .���#! Q�	
! %�	O � ���	Z� 	�

  w�#8�� ����� M�d � CO� e��^ 5,a�) �\� �� 	�

7��	� �� �� ��!  %��Z� �d� �	.-� �� ����� �	�[

��.��  ��� �� �� I+* � ) �,�Ppfu/ml�! �-�	;� (.    
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��� �� ����� �� �	�[   P��� �549A  Q�� ��

 I+#* 5�o�	�� .�! 5��(� I+*  �	���    %��#Z� �	#�

      C#��� �#� 5�o�	#�� b�#
�� � N��#� ��� �� ��!

 �	�(� i�;� � n�	���l�� � ��	�,� 	�   ��#aSPSS 

)SPSS Inc., Chicago, IL, USA (.��� C�� ��  

  

���	 	
  

 N�c;�PCR  &SNS �����  �	�2N9H   ���#��

N�$ 	� ������� bp 890   ��	#)� NS ��� ��1   �#k��

  .�! ���a��,�P  

  

 #$%1 ��'() *����+$�� .RT-PCR  ��NS  �����

 ����������2N9H �� .bp 100 Ladder .1 :2008/2SS .  

2 :2011/8SS 

 
�##�P� Q���##* ��� �  %�##! ��  �S�##��a �	##�2 

 � &	Z�  &S  P�� �� �/ ���NS   ����#���� �����

2N9H ���'  &	���� ��� �� 	�439Y    � �#��� h#�(�

  &� 5�#� D#���� x	-��    	#� 	#�4/96     �	#�
� �#k��

���' .��� ��'�      ��#O ���#) �#�� �� �� &�#� �	�

 � 	! D� ���) ��� :����)����� %�   ��#! �' �	�

N	�  $  !���* ���$ �   �	#�2004 -1998   �#�)   �#'

  ���#�� l�� ���#) ��� � (	.f,� ���� D�    �#' �	#�

N	�  $ ��!  �	�11 -2006 ���'  �	
� .�.,��  �	�

 %P� �� &��A   .���� h�(�  

  &S %##�	��  �	##��� ��##�NS ���##�� ��  �	##�

2N9H   -#�	;� 	#� C-f� `	Y,� 7&���  Q�� �s3GC 

���	8� �     .��o�	#' &�#�� �Ka/Ks    �#��  d�#� ��

��##.��  Q�� .�##!  ##���� &S �s3GC  �371/0  	##�

392/0   &	#Z� �d� � �,
/ ��[ � ��� ��V,�  ��#.��  �

&��/ ���V� �/ C� 5�   &S �� 	#�NS    z� M#/ �	�#��

 &��� .C� ���Ka/Ks   N� ���#) �#�� ��� 738/0  �

�) ��� ��� l�� ��42/0     � �#,
/ &�#�� .�#! �-�	;�

 &S  ��)�)� ���� �� �/ C� 5� �o�	�� D�NS  5�

����� 	�7     �#/  #.(� 5��#� {C� eP	>  �.� `	Y,�

  ���##/ �##�*  ##
/  ��##)�)� &S 5##�  �� &� &�##�� �

���'   N	#� �	�   �	#�2006      � �,#Z��  /�#� �#(� �#�

���' .C� %-O �	� 

 D��	.�� I�� ��� �.�����#�  P�� 7&S n]'  �

NS �����        P�#� �	#.-� �#� &	#���� �#�� 5� �	�

     P�#� Q���#* .�#! �#�]� &� �����:�/��    &	#Z� 	#�

 � ����� 5�  o
� �/ ���   P�� ��� 	�KSLR 

 5�##�� %##;� ��PDZ �##cYZ� �##/ �.,##�� ��##�  �

���#####��  �	#####�2N9H   "#####���� .C#####�

DRLRRDQKSLR  ��1NLS  C##�(O��44-34 �##� 

  �� &	#��
� ���V� 5��.R .C� ��! |�d %�	/ ��$

NS ����� �� &�� �� ���)��� �	�    z� C#�	U ��#$

��� %;� ��'� �o�	�� W���V� 5� .��    �.,#��  �	#�

&� �� C-f� `	Y,� ���� N	
,d �/   � ��� ��#'� 	�

C####�(O�� %�	####!  :�	####�E55R 7P87S 7A112T 7

D139N 7T143A 7A223E  �E245K �.,�� ���� .

&��/ �� C-f� `	Y,� ���	8� 	� .�!  �	��� 	�  �� � 

Pb3000  

Pb1000  

Pb500  
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�����  �� �	��
�� ���	� � ����NS �����  ��	��
�	� ���2N9H ���	
�� �� ���� .�!�/�� � 

 
 #$%2 �� ����� ���� �� �����
� �34 .NS �����  ��� ����������2N9H 5�  *� 64��+�� ��MEGA ��� 67% 8
���  
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Abstract 
Background: Avian influenza virus of H9N2 subtype has become panzootic during the last two 
decades in Asia. In addition to causing disease in poultry, this virus has been identified as the reason 
for several human diseases in Asia. The present study aimed to investigate the phylogenetic 
relationship between NS gene of two viruses (SS2\2008 and SS8\2011) and other Iranian isolated 
viruses, and we characterized the growth ability of two viruses in human A549 cell.  

Methods: Among the H9N2 viruses isolated from 2008 to 2011, two isolated were placed in different 
positions in the phylogenetic tree. The whole NS gene fragments of two virus isolates were amplified 
using reverse transcription-polymerase chain reaction (RT-PCR) method; the fragment of each isolate 
was cloned and then sequenced. Possible changes in the NS gene sequence of isolates were compared 
with subtypes registered in Gene Bank Database and their growth abilities in human A549 cells were 
evaluated. GC3s value and replacement rate of Ka/Ks value in NS gene locus were compared. 

Findings: The initial phylogenetic process revealed that the NS gene of Iranian isolates had a 
homology of 96.4% belonging to clade Y439 and Allele A. These viruses, based on the time of 
isolation, were divided into two subgroups of viruses isolated from poultry during the years 1998-2004 
and viruses isolated during a time curse of the years 2006-2011. GC3s value varied between 0.371-
0.392 and the Ka/Ks value NS gene locus was 0.38 and 0.42 in subgroups 1 and 2, respectively. 

Conclusion: Processing of NS amino acid sequence not only exhibited that these two isolates 
contained KSLR sequence in their PDZ domain and but also it revealed that multiple simultaneous 
changes had been occurred. The viruses titers of two isolates, based on plaque assay, were not 
statistically significant. These data demonstrate that two Iranian H9N2 isolates are affected by some 
genetic drifts. 
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