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������������� ��  !�" )Hsp( �"��% &'(  )�*����+ �"��,-"  ./*� �01� .��2� �3 4��56 �"

������� �%	��7�� !�" *��	 ������� .��� �9�0�Hsp90 �)� �: (��� &'� ������� ������ ��  !�" 

 ./ ��,-"0� �	 	�  �( ;��	 ����3 <�) 	���٪2-1  )�������� ?/(<�0� !�". ���@A" Hsp90   �	 �B�	

�6�( �9�0� !�" ��9�C�� ������� D:0EA/ !�"��-( !�"F��� <�G,6� �6��	 HG6 . ��� �	H"�I� Hsp90 

 .6�%Rutilus frisii kutum ���� �"�( �J7 !���	  *���� �(�3 .6�% ./���  )� .���% ���K ����3 	��(

�	 ���LMN� ./ ���O6�  *P �9��� 	��(Hsp90  ���� �"�( �	 �J7 !���		�Q6 ��	 �	 R .3 *P ��� �9���

 S��:� SA/PCR �9��� � <�TU( �3��PCR  �"�( �Q/ ���3 )� �9��� ��� ./ 	�	 *�V6 W��,6 .�(� ��	 .3

 !X�3 !P�9�A"97  �3 �1�	Hsp90 .6�% !�"Cyprinus carpio � Gobiocypris rarus � �	 <�N .

 *P ?(�/Hsp90  .C9�Z( 	��(2181  �3 \3�Z( �����0/�6727 ��(� .V��� ���� �(� ��	 .3 .  

��@	%� :�-�0.  R������ ��  ������� R*����+90Hsp RRutilus frisii kutum.  

1- �-�) ;��% R�A� ��3 � �� ���� ��/ !�OV6�	 R.��� F�0L ;�:V6�	 R���� .*���� R� � R*M�% ;�BV6�	  

2-  ;��% ���	�,���-�)���� .*���� R� � R*M�% ;�BV6�	 R.��� F�0L ;�:V6�	 R  

3- �V"�I� �3�( H_3  �0( J/�( R�9�:9�( S6�3�*���� R*��'� R*���� �,-�) � �:�,6P ���7.  

4- M�% ;�BV6�	 R�J7 !���	 �3� .a�� ;�:V"�I� R�����	 F�0L ;��% ���	�,��.*���� R� � R*  

* :<��-( ;��-��6 h.ghafoori@guilan.ac.ir  
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7�-B� 

������� b�U1 �%	��7�� <�0� �	 �"A'( ��(� .0Ac )���� �  �U� �K	 �3 ���3 ;���A" ./

 dG6 ��+	 ������� ��9�� )� .0��( ��� �%� .	�  .,��% �56R	�   .O�,6 R*�������� ��9�� !�"

&" !�� �3 ./ ��� �9�C���e �( ., �Q6� �B�	 <�0� ��/ �	 <M,7� 	�O�� fL�3 	�7 ./ �6� �(�  	

)Sorensen and Mortensen, 2005(*����+ .<�:9�( R�" �������� !�"��,-"  �01� HG6 ./

*� ��,7�� �3 �������� �3 �%� ./ g���� ��� .3 .��� ������� �%	��7�� b�U1 F�O6� �	 4��56 �"

 *�  ., �Q6� )� � ;	�/ SA/ *� b�U1 �%	��7�� .3 *� .3 <�T�� �3 R�6	�/ 	��7�3 b�U1�6 F��

 !��%�0c *��(��/� )Henderson 2005 Pockley,and (������� . !�"������ �� )Hsp(1  )�

*����+ ��� .0Ac �"��,-" )Leach et al., 2012(������� ��� .4����/�� �	 &" ./ �" �	 &" � �"

4����/��� ���� �"�(�6� R ,-" ��X�3 h��� !���	� ��6�( �Hsp40R Hsp60 � Hsp90.  	�c� �3

���  .A" ./*� �" �6��	 HG6 b�U1 �%	��7�� �3 ������� 	�O�� �	)Didenko et al., 2012(  �(�

&-�6�:( �3 �� HG6 ��� F�O6� .3 �����,( !�"�(.��6���  

Hsp90 &'( .0Ac )� ����Hsp �"���R 	��� !	�L �9�� �	 ���) %1-2 ������� ?/ )� !�"

�� �9�0� 4����/�� �	 ?�:V� �"�(�"	 )Hall et al., 2014 ��� .(�������R G6 �3 ;�ML �	 ./ �V

������� �%	��7�� <�G,6� .0Ac )� !�B�	 &'( ��(� �	 R	��	 �"F���  4����j� ��,_�� � Jk�� R<�0

��9�C� ./ ������� ��� .��� ��A"� *� J�9����" .3 .,-3�� ATP ��+�/ .0��� .3 R���*�� !�"

�( ?T,( *� .3 ./ �����,(�6�   �*� 	�:0AL �� �( H��J����"	 R�(HG6 �6��� �� 	�7 ���/ ��� 

)Rehn et al., 2016(.  

Hsp90 l	 .� !���	 ��(��� !�',6� ��(	 .N*����+�/ <�T�� ;�B��c ./ R� �" ATP ��� R

J�9����" .3 ./ �6��( ��(	 ATP  !�',6� ��(	 �	N  SA/�(�',6� ��(	 ;�7X�3 � ��/ !C  ./

��c ;�B��c��� ������� �%�  )Beebe et al., 2013(*�A" .  R�  �/� ./ ��NHsp90  !���	

*�  ��c ��03�K R��� �	 mK�� �'�� �	 ��� 4��1 �(�6��� 7�� 	�O�� )� �C3 .	�  <�C� ��,

�A�	�(�"R �	 .,-3 ?:  .3 ������� ����( 4��1 ��� �	 � ����(�6��� ATP 9����" ��.��/ J�  

                                                           

1- Heat Shock Protein 
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  )�� ./ �O6Hsp90  <�0� �	 ;	�,-% ��9�C� !���	 ��� ���� *� !�G3 �	 !��0/ HG6 ��( R��/

 .c�� 	��( ;���A"*��BV"�I�  ���K., �	 !��,7�� 4�C9�Z( *��/ �� .��� �  � !	�:0AL

H"�I�!�"  )� R<�n( !��3 .��� .,����� 4��1 ������� ��� !�� �3 �6����� �����	� ��� ./ �O6

	��	 )�,���� !�G9� �	 �A'( HG6 ������� )Hartson and Matts, 2012( .3 o�3�( 4�C9�Z( �	 R

;I�� ��A"� !���	 *�N��<�0� �	 p�" <�:9�( S� *���L .3 � ��� !� ;	��,�� *� )� �6�N�� !�"

�( .3 .	� R;�ML  ;)��(�*��BV"�I� ��/ )� �3 ./ ��,-" ���"���	 .C��� � ��9�� �� �	  �,7��6�

J�9����" ?AL ATP �	 Hsp90 <�0�!�" R�6�N�� <�0� *� q�( ?�'-� �� �"�( �(� ��� .���/

�(<�:9�( \��N )� �6��� .3�V( !�"ATP  F�O6�R	�   ���)*� �".3 <�T�� )� �C3  ��(	N  �������

 !��% �0c *� �,V�3 ��9�C� )� � ;	�/ �G9� *� �	 �� .,-3 ��,7�� R��/�(�(���/ )Hall et al., 

2014( �	 .H"�I� !�"�"�( h��6� �	 ./ ��� ;�  ;��	 R.,��% 4��1 ��  	�O�� 4��1 �	 &" �"

����� !�(	 �	 &") ���(	 &" � (.6�% �" ;�B,-�) <�AC( !�(	 )� ��X�3 &" � <�AC( �� )� ��

��  �(�A� ��9�� *�J�( R������-/� !�"Hsp �" ;I�� .3Hsp90  H��J���( ��9�C� .O�,6 �	 .�3��

Hsp�"R  )� �'�� .6�C�QN ��,7�� �,�� ��3 ������� !�" !��%�0c �9�0��( 	�  �%	��7�� .3 R.:03

������� 	�O( !�" )� � ;��	 g���������� *	�3 ��3 !�" SA/ ;�  ., �Q6��(	�  )Oksala 

et al., 2014(�� ��� )� .R  H"�I� !�� �3Hsp90 �"�( �	 ��A"� Jk�� �" ��� 4�LMN� �, �	 R���)

������� ��� 	��( �	 �,V�3�"�( �	 �"�" A" � *��"�( �,'3 ����� .3 )� �,V�3 �2��� ���@*� �"

�-�) �	 SA/ 	�7 F�3�(.��/  

 4�(�J0( )� �:� H"�I� 	��( �	Hsp90�, �	 R 4�LMN� ���/ �	;��3 *�A,7�� � ��,7��  .�9��

 �9��� *�A" ��<�:9�( ��� !���� ���(� ���. ��� �(� �(�6��� )� \��N .3 ��	  �9��� *	���

F�O6� ;�  �/� ������� !�����0/�6 .	��% �	 ��� H"�I� �M� ;�  ��� ./  �9���

!�����0/�6Hsp90   .6�% �	Rutilus frisii kutum ���� �"�() �J7 !���	 �(�3 .6�% ./ ( !���	

 �J7 R��� d_V( ��3 ��9�� !��3	�  ������� ��� *P !�����0/�6 4�LMN� �, �	 ��	 �	 �3 .

 *�:(�H"�I� !�" &"��� ;���� �	 *� !	�:0AL � !��,7���(.��� 

C�� � 2%
��4  
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���� �"�( �J7 !���	 )Rutilus frisii kutum( ;�6) �6 *)� �3)30±700 (F�%  	��C� .35 

.CZK J/�( )�  *��"�( ���7� !)��)�3 � ����� R��n:��  .�'� � � !��T6� ��'  �6��_,��.  ���3

 �Q/�"�(  s��_,�� !��3RNA �  ��c � !�(	 �	 ���(70 �,6�� .c�	 !���'B6 	��%� .  

  

 D%'E��%RNA 

 s��_,�� ��5�( .3RNA  ���3 )� R���3 )�TRIzol )Invitrogen R�:��(�(  ;	��,���  ?���( .

���3 ��/  ?: 	�3  *	�/ .��a� )� �C3 ./1 �0�( .3 ���3 )� �,�950 R;�  ;J�6P�A" ���3 F�% �0�( 

 .6�A6 4�( .35 !�(	 �	 .G�K	 t��� .B6!��	 � . RDE� 200 �,�9��:�( F����0/ *� .3 �  .��a�R 

 )� �C32-3 .B6 .G�K	 4�( .3 t��� !�(	 �	 !��	15  .G�K	 ��	 �3g12000 P�����,6�� )Hettich R

(*�A9�  � � )��!�" ����R  !��� ./ ���� )�� .�6�  ?�:V� ������ � �6��(RNA 	�3R  .(�	� !��3

.(�	� �	 .���% ���K ;	��,�� 	��( ��/*� .3 R 500  )� D� � �  .��a� <�6������J�� �,�9��:�(10 

.B6 .G�K	 4�( .3 t��� !�(	 �	 !��	10  �	 .G�K	g12000  .�  P�����,6�� DE� ���� m��(

 � �  .,_�� *���31 �0�( <�6��� �,�9%75  .��a� u��� .3�  4�( .3 P�����,6�� )� �C3 .5  .G�K	

 �	g7500R �  .,_�� ��	 ���� m��( �B�	 ��3.  u��� SV7 )� �C3*�   �	 Rt��� !�(	 �	50 

 �,�9��:�(� �3 ;�  ��A�� uDEPC  ?��  ���'6 �	 .RNA ;�(� ��	 .3R  <P )�����,:9� v���

��%��) %1 ;�"�V( .�  

  

-��
� cDNA  �PCR  

 �7�� ��5�( .3 cDNA )�RNA  ;	��,�� ;�  s��_,�� �  ��,�	 w��� �3 ��/ ?���( �

�/�  )� ;�  !�����7 ��/ ?AC9� ) ;�6)��Revertaid First Strand cDNA Synthesis Kit R

Fermentas R�:��(�( .�  <�Q6	  

 )� D�<�TU,��cDNA F�O6� !��3 *� )� R PCR  ;	��,���  F�O6� !��3 .PCR ��c S� R

 4�LMN� )� ;	��,�� �3 �%)�e�)� ;�(� ��	 .3 &" *P ���	�hsp90  ./ �"�( �B�	 .6�% ��+ �	

 �9���*� �" �	NCBI ���� �"�( .3 S�	J6 �0(�:� x�U9 )� � 	�3 	�c�( �J7 !���	  .3 R�6	�3

F�6 SA/ ��J��Gene Runner  ����N�  <��c �	 �"�%)�e� 4�LMN� .1  ;�"�V( ?3�K��� .  
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 ��-F1 :��>&% �%'� �-� $(%'G ��4'@��;� 7� H
�'� I�JKG% PCR 

'@��;� )ʹ3 � ʹ5(  2%-L� �4-��
+0.
&  
���2 M�N  

)7F�2 $�&��2%'@(  
$�%
� '@��;�  

9��  21  55  GTTGTGGACTCTGAAGATCGC 

9O@'�  19  2/50  GCCTTCATGATCCTCTCAT 

 

 F�O6� !��3PCRR 7/0  �" )� �,�9��:�(

 �%)�e�) �/� MacrogenR �3��c ;�/ ( .3

 ;��A"1  �,�9��:�(cDNA  �10  �,�9��:�(

Master Mix ) �/� TaKaRa R���P(  .3

 ��3 �	 u� .0��� .3 � �  .��a� u�����:�(

 ���'6 &O� .3 ��ZG�20  !��3 .���� �,�9��:�(

 F�O6�PCR .3 .�9�� *��������6	 *�() � �(	 R

 g����94 �,6�� .c�	 � 	��%10  ���C� .G�K	

 4�( .3 *��������6	 !�(	 ��A" DE� .� 

35  g���� .3 !�C3 ?���( � �  <�AL� .�6�z

 R?(� 35 �	 .�6�z 55  .c�	�,6�� 	��% !��3

<�T��1  �1  .G�K	 �20  .�6�z �	72  .c�	

�,6�� 	��%!��3 *�  ?��N .0��(2  �56 �	

 !��3 .0��( .� ��� .�  .,��%30  ���:� ��3

*�  ?��N .0��( <�AL� �3 ���'6 �	 � �6�  

 !��3 ���'610  !�(	 �	 .G�K	72  .c�	

�,6��	��% RPCR .���� F�A�� .3  !��3 �',6� �	

 ���G( R��/ .O�,6 )� *���AN�4  )� �,�9��:�(

                                                           

1- Annealing 
2- Elongation 

<�TU(PCR   <P �	���%� )%1  \��J� �  �

 F�O6� )�����,:9� ?���(� .  .-��G( �3 ���'6 �	

 �/��( �3 .O�,6DNA )SMBIO .O�,6 (*����� R

.�  �����  

 F�O6� !��3TA {��6�0/ R ��,/� )�

pTZ57R/T  ;	��,�� �  ?���( F�O6� �3 ./

��/ �	 ;�  �/� )Fermentas R(�:��(� D� R

 R��,/� *��	 �56 	��( *P *	�/ 	��� )�

<�0� !�"DH5α 3 . �6�  F���-6��� *� .0���

<�0� �V/ )� �C3 � v�U( �	 �"Lauria-

Bertani )NaCl %1 % *�,E��� �1  ;��TL �

% �A_(5/0 ( �50e �3%1 !�(	 �	 R37  .c�	

�,6�� 	��%4�( .3 � 15 R�L�� �E/ 	��C�!�" 

.�  ?1�� ��,/� *��	 *P )� ��X�3  

�9��� �',6� �	 ��	 .3 !�"���5�( .3 ;�( 

 �/�  !��3 �9��� ���C� ���@A" � ���'6 �����

Macrogen  <����� .  *	��� ��	 .3 )� �C3
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 ;�B��� �	 W��,6 R�9���NCBI  .0��� .3

BLAST .���% ���K ����3 	��(  

  

P���&  

 �U1 )� *���AN� ��5�( .3cDNA  ��9��

 )� ;� RNA ;�  s��_,��  ���� �"�( �Q/ )�

 �J7 !���	)Rutilus frisii kutum( �6 ) ?: 

1- ��� )� *���AN� ���@A" � (|9�  ./

 .GZ�( .3 �,��	 .3 ;�  ����N !�"�%)�e�

 ?T,( F�6P )� �56 	��(;� �6� F�O6� )� D� R

PCR )�����,:9� .0��� .3 <�TU( R;�"�V( 

 ��5,6� ./ ���O6� )� .� �( <�TU( <�N ���

bp2400  ./ !�6�3 )���%� <P �	 ���3 � �3

 .	�  ;��	 R��� *P <�N ��� ;��"	 *�V6

 ?:  �	 ./ ��Z6�A"1- �( ;��	 u �6�3 R	� 

 .GZ�( �	 �B6��� ���-3bp2400  ?1�� �  �

�6�3  ;��	 �1�T,7���e�V6 *�V6 .O�,6 ��� .

�( ����N !�"�%)�e� )� ;	��,�� �3 ./ �"	

 !�(	 �	 R;� 56  .c�	�,6�� 	��% <�TU(

PCR  ��	 .3;�(�  <�TU( .6�% �" �K��

 �1�T,7���e.��� 

 ��	 .3*�(�  <�Q6	 .3 � !�����0/�6 �9���

 ������� !���� ���(� �9��� *�Hsp90  p�"

?:  �	 �9��� ��� 	�3 ��/ ���'6 2-  ;��	 |9�

�( ��	 .3 .	� *�(�  R?(�/ ��N .3 �9��� ���

 .3 �0QK ?���( .�0/ ./ ��� ��� ;��"	 *�V6

 .,����� F�O6� �,��	���.  

  

  

  

  

  

  

  

  

  

  

 Q
�1:  ����@� ��
��'�
�% �	 '�
R�%1T�% .( �%
&  �-�42 ��O& V� 9��DNA '.���  ��%
& �� ���.  ��O&

 �'�@�%'W Q8� �-�42RNA �-� D%'E��% ��49�% �2
� *���, �-�42 ��O& $=�R�6%'�; ��4-&�� �2
X& .

 $@2
�� �%��� .9�%M( �
R8� PCR  �2�%
& $� �-�2 9�%� 9��2
�.  
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> Rutilus frisii kutum Heat shock protein 90 

MPEEMRQDEEAETFAFQAEIAQLMSLIINTFYSNKEIFLRELISNASDALDKIRYESLTDPTKLDS
GKDLKIDIIPNVHDRTLTIIDTGIGMTKADLINNLGTIAKSGTKAFMEALQAGADISMIGQFGVG
FYSAYLVAEKVTVITKNNDDEQYAWESSAGGSFTVKVDNGEPIGRGTRVILHLKEDQTEYVEE
KRVKEVVKKHSQFIGYPITLFVEKERDKEISDDEAEEEKAEKEEKEEVEGEDKPKIEDVGSDDE
EDSKDKDKEKKKKIKEKYIDQEELNKTKPIWTRNPDDISNEEYGEFYKSLTNDWEDHLAVKHF
SVEGQLGVSRSFLYSRRAPFDLFENKKKKNNIKLYVRRVFIMDSCEELIPEYLNFIRGVVDSEDL
PLNISREMPLAGPPFNVIRKNIVKKCLELFAELAEDKENYKKFYDAFSKNLKLGIHEDSQNRKK
LSELLRYQSSQSGDEMTSLTEYVSRMKENQKSIYYITGESKDQVAHSAFVERVCKRGFEVLYM
TEPIDEYCVQQLKDFDGKSLVSVTKEGLELPEDEDEKKKMEEDKAKFENLCKLMEILDKKVEK
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Abstract  
Heat shock proteins (Hsp) are an important group of chaperones that are 

responsible for controlling proper protein folding in the cell. The heat shock 
protein 90 (Hsp90) are one of the most important members of them as they are 
the most abundant protein found in a cell (1-2% of total protein). Hsp90 is also 
responsible for other cellular tasks such as cell signaling. In the present study, the 
Hsp90 of the Caspian kutum Rutilus frisii kutum was investigated. Since there 
were no data available on the sequence of the desired gene, nucleotide sequence 
analysis of this protein was carried out using PCR technique after cDNA 
synthesis by using of RNA extracted from the fish liver tissue. The results showed 
high homology with some species such as Cyprinus carpio and Gobiocypris rarus 
(97% of sequence similarity). Data also showed that the desired protein has 727 
amino acids and the gene encoding the protein includes 2181 nucleotides. 
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