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SmaI WBamHI/EcoRV  
DraI    1�� 
 ��X�O 8�K��

)���b ���� ������M7 g������ )6435 
370 
���� ����#( W

)5060 
 1410  
���� ����# ( 
)1145 W1250 W710 
 

3365 
�� ��#(  V>�(�$ .  

1��0�    �� �G�G�> /��PL� �0���I ��L��I �* 1B /�

*�* 2�Q�W � /���R� �L��� !���� 
 ���"� $�� 1 13��@
 / 

 � ����0� /������0���DBGH-R  
T7pomoter-F  �*

 )
$#1  �B�� 1�Pishgam Biotech �@�� )�*�O$.  


�K ;�L
)�% 4��� #�  

      J
��@ v�@�� y$�� !�d�
��D 2���� ��@��� �"# / 

g���B���� pCHCORE J*� 
� /  �L�3��@HEK293T 

)J*� / 1�3B �L�3@ / 2�F�� !�4# ( 
� 1B �L�3@ `���

2���� ��-@�D �-�-F�� W*�� J$� 1�"� $� J*��-@�.   

  V���� �B v�����G  �* )�3����@ !������ DMEM   

)Dulbecco's modified eagle medium ( /
�(10 

$>�*    /
��O !��4# 8�@)Gibco, Invitrogen, USA( 

���-�I 
 `������� ���4D /����  !���F�� �-D�-@� 
 !�3���@

)Biosera, UK(  �QBJ*�* $� .1� ��64  $��R�  2���� 

!���� !�d�
���D  *�$����105 × 6 )�3��@ HEK293T �* 

CK( 4 �3�  �-�L 1�  �����(  ���3D 6  1���_ /�  V�=-4  

$�$��� .$���� 
� B���Q W1��.��� 3 �����@ &���D 
� 

!��Q��F���� ���� v���G  J
���� / 2
$��� ���-�I `������� 

{���� v�G  $� .  

��$=  4 �-�L
���  TurboFect transfection reagent 

1� 400 �-�L
���  v�G  x7�� /
�( 4 8�O
���  
� 

$�0��@�D g���B���� pCHCORE 1X���'�  $���*�O
   

20 1=�7* �* v���� J�PQ�� 
I /��$"P� $�. u�@  1�� 

���> J�M7 J�M7 �* j�=�  l�3-m   ���3D 6  1���_ /� 

1X�'� �*�O$ .  

1� ��64  �@��� �G> !Q��F����W  )�3�@  /��� 

��� 
� `��i �� 13�@
 1� / j�3m   $�0�@�D  *���  

�F� 
 10 $>�* )Clontech, USA( pGFP-N1 1� 

2��4� $��� W�.a  ���F���� $� .��3D 1�  �$�  24 

���@ �* ��������� �QB  )�3�@  ����7 J*�*  u��@ 
 

�� v�G  WV �B {���� v�G  $� .  

uD 
� 48 ���@ �$-�� �@��� 2���   !�d�
��DGFP 

)Green fluorescent protein (v@��  k���@
���  

u��@��r�3X 8�K�� �*�O$ 
 u�@ )�3@ ��  Z�0# /�
I 

$�$��� 
 u��D 
� ����L ���� J*��-��@� 
� �X���� ����L   J$��44B  

)Tris-Cl 1/0  )� )8/7  =pH( 
 100Triton X-  t4D

 $>�*)V/V( 
 \����-��@ WZ��  ��
�  ��"#  8��K�� 

����F� Western blot �* �������X 70- 1���#�*  /

�-��@ *��O /��$"P� $�.  
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���� �� �	�� DNA 
��
�HBsAg-Core ���� ����� ������ C  ������	
��� 
���� �
��0�" - 

 �
�M)�(�*+ �+ �&�9(�+ �� N#6 ;�L
)�% 4��� 	����
+

;�L
)�% 	!% <O 
& �6  #P�:$���C )SDS-PAGE(  )
Western blot  

� �"#R!�d�
�D ���� $�� 2���  � J$� 113�@
 /  ��L��I

  1����0� W~��4���� 2�-��@
 /    
� u��D �L�3��@ ����L

 )\ /
� 
��X
�-�L�15 $>�* SDS-PAGE  `����

   N�e�B 1�� 
 $�PVDF ) ��3D   $�����3��* !�$��3�4�
 (

)Roche, Germany(  $��� V��=-4  . ���� ���Qe BSA 

)Bovin serum albumin (3 $>�*  1�B�3�  ��*�O$  


� g���� 1� �Q-F� 
� uD�-�I � �3D /*��  ��-�I )���3B 

HBsAg )���7� 1 �* 1000 (���-�I 
 1������T /*���� / 

   
�$��FB��D ��� 1�O
p��B Horseradish peroxidase 

(HRP)- conjugated goat anti-mouse antibody 
)Qiagen, USA(  ���7� 1 �* 10000  1�����  $�� 


J$��Q  �"# ���"� �* / /��-F��@ 
� !�d�
�D $��� 

DAB )Dioaminobenzidine( $�*�O J*��-@�.  

  
��$%	 	
  

4�!� 4O ���� Core ���� 
& �  	����pCHBS  

2�0� �* 1B ��b  V��1  uD W�@� J$� J*�* &��0�

 v@�� ��a�� 
�PCR      �L���� Wq��� V�(��  8��K�� 


w��m-��@�  J$��� / )122-1(Core  J
���@ 2
�* 1��� / 

 �����pCHBS $� 2�3B .  

  �� ��@��� t��-� 1 13��@
 /  q���   C����I ���   /���

 �TA�*
$G BamHI/EcoRV WSmaI  
DraI   ����(

2\ )122-1(Core  � ��R $����*���B �* 1��B  V����2 

 �0F7A �  16(�  *��.   
� V�>�( t��-� !�4o0�

 2\ �L��� !����Core 2�3B  J
��@ �* J$�  /pCHBS 

� 113�@
 / 8��  ���X�Chromas     u��@ 
 $�� �����
��

2\ �� Core -@� �� Z#� 8�� 
� J*�� ���X� Bio Edit  C�

 1�����O$4i ������*�)Multiple alignment(  8����K��

�X��ND. C� �P��Q� t��-� �3B 2\ V �B �����D2   J$��

    �* 2���@���  *��#
 8$�� �=�=( �* 
 Z#�  2\ ��

�-�I �6� *��  2\  !�d�
�D 2��� �@�B 
��* ) V��� 2 

 �0F7B.(  

  	*�!P� ;PQ�9R�+�
 	�
�� pCHCORE   4�P�� )

 ;�L
)�%)122-1(Core    


� &���D �R  J*� �* !�d�
���D 2����� $���� / �L�3��@ 

HEK293T)�3@ !�� W � �� 113�@
 /  k��@
��� 

 $�$�� �@��� u��@
��3X .��   !�d�
��D ���GFP 

2����� )�3��@ !���� �* J$��� ����W  U !��Q��F���� $���

 $�0��@�D �L���0-(�pCHCORE )�3��@ 1���  /����

HEK293T �  $��� W) V��3  �0F7A .( ���� �

2��� !�d�
�D  � J$� 113�@
 /    ���� 2�-�@
 ��L��I

    *
$�( ��4�d�
�D $���� *�#
 
 �X�O ���>50 

  ���-L�*�3�BU�  !�d�
�D 2\��X !�� 2��� $�  $���� .

    
� u�D ����0-  $���� 
* ��"� 1B �@� 1#�� V��7

~��  /�� IDAB 2�Q� J$4�* / 8�X  13�
���3O /��

 1�3�
���3O ��e 
 / HBsAg  ��   ����4 $) V��� 3 

 �0F7B.(  

  

&'�  

 !FB�
 
� J*��-@�DNA 2��� J$44B / 2\  l3-m  /��

 ������ 	
��
C !FB�
 2��4� 1�  
 /��PQ�D /��

2� �*  J*�� 1#�� *��  J$44B)24( 2I 
� /*�$�� 
  ��

    J$���@� ����� �4�L���� ����� 
I��B V��(��  1��� ���-(  

�@� )4(.  

 /��-_�@ 2\Core   ������� 	
���
 C   
� ����

������(  J$��� 2\ !�����  !���� �* 	
����
 !���� /����

^�����\ �  	
��
 l3-m  /��    1�� J����0� 1B $���

�-�I 2��4� !FB�
 �* g@�4  2\     1��3� l�3-m  /���

	
��
 HCV �@� 1-X� ��B 1� )25( .  
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���� �� �	�� DNA 
��
�HBsAg-Core ���� ����� ������ C  �������	
��� 
��� �
��0�" - 

  
��� 2 .
K���� � ���!� �ID #�� � Core  
�(�) 
&pCHBS �+ �&�9(�+ ��:  

A ( T���
�� #���$% 	��B�C B�*��CpCHCORE @�B�C ��  �)
�8C <O �)
 �� �D�, U���� 	�
�� ) �VW+&)#I: ��65/1 #D
& . ;�+ 
&

 ��� 4�(�1  4�(� E��
�:2 �� 	��B�C @A6 SmaI )U���� 5060 ) 1410 �92 ���(E  4�(�3 @A6 #���$%  4�(� E�#Q�4  �� 	��B�C @A6

BamHI/EcoRV )U���� 6435  )370 ��� �92(E  4�(�5 �� 	��B�C @A6 DraI )U���� 1145 E1250 E710 E3365 ��� �92(  

B ( 4O 	*+�
 ;���
Core 4�!� ���� 
& �#�  �pCHCORE 
 )K@6 #��  4O �� 4C 	�+��Core 4����
�: &�2) F#5 )  

  

 
 ���3 .4��� 	�
�� In vitro  T���
�� ;�L
)�% 4O��MHBsAg + Core <�!� 4)
&  ��6HEK293T  

A ( ;�L
)�% 4��� 	���&
GFP  #���$% 7��
 �#��+��+pGFP-N1  #���$% �� �+��6 ;Q�9R�+�
 U
�D �� ��pCHCORE  F�_�+

�M��`%E � �#6�Q: �� ��!��) � a���
�!M b���)���:  

B (Western blot :	(�C 7��
 N#6 4O��M ;�L
)�% 4��� 4��:+ 	�
��  ��!5 ��*)+ �&��HBsAg�M�8 U
�D E.  	?��H
 4�) �� #��� 
�1c50 

	: 4�(*+&�!�� 4�Q� #�+�
 �# 6& �  ;�L
)�% 4���Core #��� .)& #��� &�_�+ ;�L
)�% �!�����!8 ��J ) �!�����!8 F�M &�2) �!5 �� 	��
 HBsAg ��&. 

  

١        ٢          ٣ ۵          ۴        ١ 

٨٠  

  

  

۵٠  

  

٣۵ 
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���� �� �	�� DNA 
��
�HBsAg-Core ���� ����� ������ C  ������	
��� 
���� �
��0�" - 

�"# !�$�  !FB�
 
� J*��-@�DNA 2���  J$�44B / 

 !�d�
�DCore    1�#�� *���  /*$�-  ��=�=G� �* ���

 �@� J*��)28-26(.  1�B �@� �B� 1� 8
A � � Zhu  


        V� �B 8��X 1�B $��*�* 2��Q� ��=�=G� ��b 2����0�

 !�d�
�DCore    ������� 	
���
C  ��     ?���� $�����

�B�@h@�D E  �40�� /��  *��� )29(    ��"# !�$�� 


 !�d�
���D ���4� I &��m� 
� J*��-��@�Core  ?����� 1��B

`��G� h@�D �-Q�� �  �40�� /��   ���=�=G� �* W*��

�@� J$� Z7�
 1#�� *��  /*$�-  )12(.  

2I 
� h@�D `��G� 1B �#  &=� �L�3@ �40�� /��

������� )���-4B �* ���0"  HCV !��FB�
 W*��*  /����

DNA �  Jp�
 J�P��# $����     !�FB�
 ��(��b �* ����

1�3� HCV !FB�
 !�� �L
 W$��� 1-��*   y��_ �� ��

  *
$�G  2��� 
 ��a�� ������� �3� 1� �@
��
 !�37��

 �"#�� V��7 ��=X�  !�d�
�D1-��$�  $��� )4( .  ������B

!FB�
 5�� !�� l��'      8
��L Wl�3-m  V��A* 1�� ��

&���X� 2I �Qm��T�  q
� v�@�� �� ��    �
���-  /���

�@� J*�B 2�$4i 
* .  

2I 
� 1B $4-F� 2I �P���� /*$�-  ���L�M   1B �#

HBsAg  ��  /�7 2\���0��  $����W  ��     ?���� $�����

h@�D &���X�  /��CTL   ��-�I v�@�� \2    1���P�� /���

*���� . �L����� )���n��HBsAg  !�d�
���D 1���)154-1 (

Core  �������� 	
����
C 
 J
���@ ���� / ���3D  �D���� 

2����� J$��44B / ���D� k���� ���@
��
 l��3-m  /����W �* 

&���X� ?��� �3.7 ���L�M     h�@�D 1�#�� V���7   /���

�@� J$� �40�� )21( .  

 �* 1�L�M  `�   !�FB�
 !�$�4iDNA  2����   J$�44B / 

!�d�
�D `��0��B �b �� ���M7 V �� �
��-  /��)   /���

   !�d�
���D 
� l��3-m Envelope    �������� 	
����
B 

]  V� �B !�d�
�Denvelope )preS1 + preS2 + HBsAg(W   

preS2 + HBsAg 
 HBsAg[W  8���X ����Truncated 

 !�d�
���DCore   �������� 	
����
C 1-_���@ $���  


h@�D  ���� �� �40�� /��    ��@��� 2I 1��3� �L�3�@ 
 )

$� . 2�Q� 1�L�M  !�� t��-��*  h�@�D !���-"� 1B *   /���

J
���@ 1��� j�����  J$���*�K�� ���40�� /  2\����X /
���(

  !�d�
��DHBsAg  ��� 
 preS2 + HBsAg    1�� V�n- 

 !�d�
�DCore �   $���� )30 W20( . ��=�=( �*   *��#


     
� y$�� !�d�
��D /
��@*�
I g.�@ !�d�
�D 
* !��

�  )�3@ *�� .  g3M  !��U    !��0  1�B ��@� 2I $�

h@�D &���X� V ��� 
� ��� 1B �@�   ��40�� /���   1��

  )��n�� )�.�*HBsAg      !�d�
��D f���� W!�d�
��D 1��

)�3@ 
� g�B���� 2��� /�� J$44B /  2I $���.  � !���  �� 

�@� !�0   1�r��� 
 EN# &���X� g.@ /   2I �-�Q��

� 113�@
 / )�3@ 1r��� /�� J$44B / �-�I 2\ )APCs   ���

Antigen presenting cells(  *�� )31 W15(.   

   /��-_����@ 2\ 1���L�M  !���� �*)122-1 (Core 

1�(�� 1� j���  / �M  �* 1B `���X
�$�����L  !�Q�D

 1��"� �"# g@�4  $�$��B 2��4� 1� /    E��@ !�FB�


     *�* 2��Q� *��_ 
� ��Qm�$� � t���-� �4�d�
�D �����

)12( W �L��� /
�( ����� ��-B
 �*HBsAg   $�� 2��3B .

J$��Q  /  !�d�
�D 2���GFP   k���@
���  
� J*��-@� ��

   J
���@ �L���0-(� )���=-�� �P������ u����@��3X / ������� 

pCHCORE )�3@ 2
�* 1� /�� HEK293T �   $���� .

 !�d�
����D 2

 1���� 1���#�� �����HBsAg  *
$���( 1���B  

29 2�-L�*�3�B   ��@� J$� q���O)23(   !�d�
��D 2

 


Core  *
$( 1B21 2�-L�*�3�B �   $���)12(  V���7 2

 W

&����D  !�d�
����D /������ ����4��HBsAg-core  *
$���(  

50 2�-L�*�3�B �@�.   

    q
� ��� 2\ 2���� �����
��Western blot 2���Q�  

J$4�* /   &��D 2

 ��� �6� *��  $���  ��4��  J$��  *��� .
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���� �� �	�� DNA 
��
�HBsAg-Core ���� ����� ������ C  �������	
��� 
��� �
��0�" - 


* $��� *�#
 �  ����    �O*��_��� ��3� 1�� $����  ��� 

)Folding(  
� u������D ������������� 
 1������0#�� 

)Posttranslational modification(   !�d�
��D 2\���X 

)122-1( HBsAg-core  q�����O �* 1��B $�����  /����

�  J$��Q  ��� �P�* 1��Q  *�� )23( . 

    J
��@ g�@�4  2���� 1�� 1#�� �� ���"� �* /   ���\

�(��b   )�3�@ �* J$�   �������B�� /���W    J
��@ !���

�     1�� )��n�� V�L* 1� $����HBsAg    ����L�M  /����

J$4�I / !FB�
  /��P�Q�D �� ��� �*   �* J$�44B   ��"#

 ������ )�-4B HCV  ���   ��=��� y$��/ �� ��40   ����


*�� J*��-@� !FB�
.  

  

!(����) � ��*#  

!�� 1L�=  �Qm� 
� 2���D �"# 1 ��  ��X���*  1�#�* / 

/��-B* /\�L�4����� ��
��*  ��   $���� . 1�#*��  !��� 

s�=G� v@�� �-�-F�� ��-@�D 2���� !� R� $�. 
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Abstract 
Background: While hepatitis C virus (HCV) is the major cause of acute and chronic hepatitis, 
cirrhosis, and hepatocellular carcinoma worldwide, no vaccine against this infection has been proved 
to date. Cellular immune responses play an important role for eradicating persistent viral infections. 
Among different vaccine strategies, the use of DNA vaccine has been shown to be a promising 
approach for enhancing cellular immune responses. In spite of their advantages, DNA-based vaccines 
might induce weaker antibody and cytotoxic T-lymphocyte responses compared to protein 
immunization. To overcome this obstacle, several methods such as different immunization regimens, 
fusion of particle forming units [like hepatitis B surface antigen (HBsAg)] and co-expressing 
cytokines have been tested. The aim of this study was to design, construct, and evaluate an  
HBsAg-fused core-based DNA vaccine against HCV infection.  

Methods: The HCV core gene was amplified by polymerase chain reaction (PCR) and cloned in 
BamHI/EcoRV sites of pcDNA3.1 containing HBsAg. The constructed plasmid (pCHCORE) was 
analyzed by restriction enzyme and sequencing analyses and evaluated for the protein expression in 
HEK293T cell line by western blot analysis with anti-HBsAg polyclonal antibody. 

Findings: The correctness of the constructed DNA vaccine was shown by restriction enzyme analysis 
and sequencing.  Western blotting results confirmed the expression of HBsAg-HCV fusion protein 
with an expected molecular weight in HEK239T cell line. 

Conclusion: In accordance with previous studies, the constructed vector (pCHCORE) compromising 
the fusion of HBsAg to HCV core in pCDNA3 plasmid might be used as a HCV DNA vaccine (due to 
proper expression in cell lines) to induce augmented cellular immune responses. 

Keywords: Hepatitis C virus, H C virus core protein, DNA vaccine, Hepatitis B surface antigen, 
Cytotoxic T-cell response 
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