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o�� nm 260 . ���# D ��C� � �	�� %��&��  x�e�C

D�	 �	 �   G��I>� �1�L1��PCR  �	  �5���C�bp DNA 
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���
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      ��� D �$ ���WL� ��� ����V
?�� ��
" T��r�� %�	 �	��

 o	�e!'	 ���#� GN �	 (�N��? 9?�$) 9�? �	 D���!'	
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 ��!?��E.coli 0��' � f'10Top ��	 �����  . �$ (�  ���

��
? ��51���b c�� �	 D���!'	  ���� ���-   ���'  ��

   ����������/ 9�������C? Y��������>�IPTG/Xgal 

)thiogalactopyranoside-1-D-Sopropyl β T(

��
?   ��� G���!/	 0?  ��' ���     ���')"  ��	� ���

 9��8� . ��� ���# d���e!�	 T ������ ���r� ��������=  ���

 ����
? c�� 0��' �	 Ty������
?PCR  ��������	�" ����

�4�I!J	���
�� mv� T  ��BamHI  � %���:�   �1	���

 . $ D���!'	 ��?����  ��')"  

�����  �
���� ����a28pET    

O� ��
? O� �	 ��!?��  �	�   ���')" a28pET �� 

ml 5 Y�>� \��� LB )Luria-Bertani (z�_
�   �$ � 

0��� 6 ��� O��� ���$ �� ������ Cº 37 �� ��������L�	 

�	��L�$ �	�; D�	�  $ . ��')" a28pET  ���  D���!�'	 

�	 9�? ) 9?��$  ����!��	 ( o	�e!�'	   �$ �  w�" �	 

%����:� T9��r
b �� ����v/ m�
���� ����� �<P	�� ��>� 

BamHI � HindIII mv� ���
��  6���4  9�H�# � 

0� 6��4 �QJ D $ ���� D���!'	 �	�; 9H�# .  

�

���� �
���� ���� 70HSP-2M-a28pET   

�	�� 9J�' D��' �  ������   ��	� 2M  �70HSPT 

  D ���?  �? �N 	 !�	 � HSP    ���')" ��a28pET 

����� �����'  �����# .%� ��� T����r�� �	 D����' � 

70pGEM-HSP �	���� ����!��'� 0��� �N 70HSP 

D���!��'	  �����# )12(	 .���% m�
���� ���� D����'  �����
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1152  9��� �����   �?  D ���? � 70L.major HSP 

)1812 -661 nt ��v/ �� GN �	 o	�e!'	 �	 w" (

     D �$ ��QJ  ���')" 0�� ���5�1 m�
�� � a28pET 

 ��'  :!�� ��!?�� RJ	� 0� � RI!��0 � f'10Top 

��	����  %���������?  �	� 9C? Y�>� �� �  $ (�

��
? . $ D�	� 9C?    Y��>� �� D ��� 9'� 0� ���

  �	 D �$ 	 � ��� ��')" �  � $ D�	� 9C? \���

  ����� ���
�� mv� �� �N ���� ( - �� ���� �r�

. �!H�# �	�; �'���  

0����
/�� ��  ������?����  ������')" � ����:� �  

a-HSP28pET  ������ 9���8�  �N ������'2M  ��

�N 9'�P�� HSP m�
�� �	 D���!'	 �� TBamHI  �QJ

  ��')" . $2pGEM-M   � m�v� m�
�� %��� �� 
��

 �N2M  0��� ����5�1 m�
���� ����v/ �� D ��$ x���
e�

D $ �QJ  ��')"  � a-HSP28pET   . ����# RI!�

  �	��� m�
�� O� �	 Y_H 0
/�� %�	 �� 0? ���� �� �	

���   0�� T $ D���!'	 ` � �N ���'   M���? ���r��

  ���')" T�4�I!J	 ��b G�I�	 a-HSP28pET   R�*;

      . �$ 0
�����H� ` �� �N ��� � �$ ���^� �	  �	���

m�
����� �	  �����')" ������? 0
�������H� ������ SAP   

)Shrimp alkaline phosphatase %��&�� � ( CIAP  

)Calf intestinal alkaline phosphatase K����Q� (

 D ���' 9?�$ R�:1	��!'� D���!'	 $  ��� ��   %!�$	���

 6���H'5  ���8!�	DNA   ��QJ  ��')" �1�I�	 ��� �	

 ���#�
� D $ 98� .���#��=   c�� �	 Ty�����
?  ��

 ��
?PCR � �4�I!J	 ������	�" �	 D���!'	 ��   m�v�

�����
��  m�
���� ����v/ ��  �����BamHI � HindIII 

  . ���$ D���!���'	 9�����8� �� �����?����  �����')"   

70HSP -2M -a28pET  � �����V
?�� �1	���� %����:� ����

. ���#  ��=�  

"
#�$�� %�
& ��' �

����   

 �������')" ��� �������?����70HSP-a28pET  �

70HSP-2M-a28pET ��� 0   :!���� ��!?���� R��J	�

D ���$ � E.coli 0�����'  �21BL ��	�������. ���$ (� 

��!?�� ��  ��Y�>� 9C? LB \��� ���/ ml/gµ 50 

%�����������? 9���C? D�	�  ���$ � �� ������� Cº 37 

��	U#���#  $ �� �����  0�?  �	
���  dU��  0����� �� 

G�E o�� nm 600 0� 5/0  '��.    ���_1	 �	��� wu'

 )  �����!?P�# ����� R���"��"�
�	 T�N ������IPTG ���� (

9r
b ]
!e� ��� mM 1 T5/0  �2/0 	 0H��p   �  �$

G�
'  6 � 0� ��3  9-�'  ��5�� ����� �� Cº 37  ��

 �	�; ������L�	�!H�#G�
' d�'� .   �� �����!?�� ���

���� ��� 1 T2  �3   \��� T��_1	 �	 w" 9-�' �� ��� 

0!���	� � �� !Lu'	 �� ��� (�
:� �!����H����#.   

"
#�$�((� %�((
& )((���&  �((

���� ��((' *$� �((&  
SDS-PAGE  

    0����� T%�V����" ����� ��'��� 98�    ��� ������ GN 

 ��� R��?� 12 ���H��!L1	  4��   d��'� 	 !�	 . � $

��!?�� \�� ���  �H�� �� ]
!e� 6�-�' �� D $ ����

) 0�������Sample buffer � {����
e� (10  0���_�;�

 . � $ D ��$��  y��� ��� ���V���" ��� ���    ��� �
����

  ��
� �'���? G�
>�250-R  . ����# ��L�$� T   �	���

���D�	 �	 ��� �  �	 %�V���" �5���C�  ����V���"   9?��$

 ��!���H. $ D���!'	  

�+,  %�(
& "
#�$�� �
    -�(& %�.(�$ *$� �(& ��(/ 

)Western blot(  

%�V���"    GN ��� ��� D �$ O��L�� ���    R���?� ��
"

   ����!L1	 D�5!�'� �	 D���!�'	 ��� T ���	   ��� 0�� �����

���Cb�  . ��$ R��_!�� 
1�
��'��!��%�V�����" ������  �����

70HSP -2M  �70HSP  ��!?�� ��21Bl  �	 D���!'	 ��
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- G���
?���� ���� �!��01�*��   6���4 ��� �!��� �

    �	 ���C� �	 ���?	�" m�
��� �� 0? ���� �!�� %�	 .9H�#

 9;� �� T��� D $3000/1  ��PBS  �  $ 0�8� ��� ���

   �� �	�!����' �	 D���!�'	 �� ���V���"� �����  %� ��
�� 

)DAB  ��Diaminobenzidine -'3,3 (�. $ ��L$    

  

���
	 	
  

T0:1�Q� %�	 ��  �	 G�E�N R��? 2M   	
�	��
��� �����

0��' � 1N1H  R��$ 0?300 �� ��� 9��  �  �$��  �N

70HSP ��N�� �����C�1  0?1152  T��	� ��� 9�� 98�

. $ D���!'	 ��?����  ��')" 9J�'  

    ������?����  ������')"  �����1�� ������r�� 0�����  

HSP-2M-a28pETT �� 	 !�	 �N 2M    �	 D���!�'	 ���

 c�� 0� �4�I!J	 ������	�"PCR   . �$ D�	� ��WL�

0^�!� �  0:Q; ���H��!L1	� 300  ���� 9���  �N2M 

�� �� 0?�  ���#� GN2 �� T $ (�^�	  4��   RL�$1 

D �� .9'	    

  

  
 �2/1. 56
.� �  %7 �
82� ���9$�.2:;2M%�.� < 1 $ 25=>� : � 

2M 300 ���& �AB%�.� < 3 : �C��D�DNA bp 100  

  

 �N2M    ���')" �� ���#� GN �	 ���'	 � �	 w"

pGEMTeasy �����     G���_!�	 �	 w��" �  ��$ �����'

 ��!?�� 0� �� G�I>�E.coli 0��'  �f'10Top  �	��� T

   ���
? c�� �	 T��r� ���� ��
? d�e!�	PCR   D���!�'	

 RL$ �� �� }��!� 0?  $2 .9'	 D ��  

 

  
 �2/2 )	�
 E+�.� . Polymerase chain reaction  

)PCR ( �
+,� �FB��B  %7 ����2M  ��pGEMT vector  

%�.� 1-6 : -H�IJ�PCR )	�
 ��/ K�&�L �
A� ��' )5=>� � 

2M%�.� <( 7 : �C��D�DNA  bp100  

   

D ��C� �	 w" 0:Q; � 0!H�� ��WL� �   T��r� ���� �

   ���')" T $ D�	� 9C? \��� Y�>� �� {���� ��
?

 m�
�� �� �  ���# o	�e!'	 ��BamHI  ��# m�v� ��  

0:Q; O� ���'	 � 0� �^�� 0? � 300    ����� 9���

. ���# ��')" �	  

0���  �N y������
? ����r��HSP  T�������  ����')" ��

  ��')"70pGEM II-HSP     ��N��� ������C�1 �N  ��	�

m�
�� ����� BamHI � HindIII  0�:Q; �  ���# mv�� 

1152 9������  ? D ��?� 70HSP    ����# 	 � �� �	

0^�!� 0?� ���H��!L1	 �� �� RL$ 3 D �� 9'	.  

 D ���?  ? �N  �HSP    �� GN �	 o	�e!�'	 �	 w�"

  ��')"a28pET  ����      R�J	� 0�� �  ����# ����'

  :!���� ��!?����0����' � f'10Top ��	������ (� �� �

 ��v/ . $ D�	� 9C? %��������?  �	� 9C? Y�>�
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�� m�v� �� D $ 	 � ��� ��')" ��

7        6       5       4       3        2       1 
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    RL�$ .9�H�# �	��; �'��� ����4    %��	 �	 ��	 �:�

      �	��;  ���=� ����� ����
�� m�v� �� 0? 	� �� ��')"

�� ��C� T �!H�# �� .   

    T�����?  ���')" %!J��' �	�� �N2M   m�v� �	

  ����')"2pGEM-M m�
���� ���� BamHI  . ��$ 0���8�

 ��?����  ��')" %��&��70pGEM II-HSP   ��� 
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M�" m�
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�����H� �

   ��� 9�C# ���^� ` � �N �� T��5�1 m�
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 �� �N 9'� P��70HSP  ��
? d�'  .����#  ��!J��'
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 �2/3 �
���� MN' .70pGEM II-HSP M+O�� �&  ��'

BamHI  $HindIII 5=>� ����;�B $  �1152  ���& �AB

70HSP )70Heat shock proteins ( ��	
 �� �
���� �;

 �C��D� Kbp1  

  

  
 �2/4 ��'�
���� MN' .a28pET M+O�� �& �

����  ��'

BamHI  $HindIII5=>� <  �1152  ���& �AB70HSP 

)70Heat shock proteins ( �C��D� ��	
 ��Kbp 1   

)� ��+� .��/   

f'10Top ��	���� $ (� � � �	  :�=  �N �����  ��  

 ��
? Y'��PCRT   ���')"   �	 ���?���� ���
?   ����

 o	�e!'	 9*W� ���� �!'�� �  �N ����'   ���  Y�'��

�m��v� �����
�1�� ��	 D���!��'	 ���� �����
� �m�
���  �����

BamHI � HindIII  RL$)  ���#  ��=�5.(  

����     ��� D ��� ����I� �� 0�? ��E  � T���$ 
�1��� 

�
���� 	�%     ���C� 	� ���r!�	 �����  ��� �� �� ��')"

)  ����	�300  �1152 ����� 9�����8� �� .(���9 :�����% 

1	����� ���')"�  ?�������� (���
:�  ����	��# 0��? �N 

70HSP 0� 6��4 z�>4 ��  0�1�*�� � �N 2M  �� �

01�*�� �� �� �	�J d�; O� �    ���')" �� ��� �!���

a28pET ��� ���' D $ 9'	.  
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���� �
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-�=>�) bp 300 $ bp 1152%�.� <( 2 :����  <��D� MN' �

%�.� 7 : �C��D�bp 100  

  

  ���')" T%�V���" ���� �'��� �	�� ���  ���?����

  ` �� �N  �	�)70HSP -a28pET  �70HSP -2M -
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 ���# ��_1	 �	�� .%�V���" ���� 9r
b �	   ]�
!e� ���

IPTG     0������ ]��
!e� 6�-���' �� �  ��$ D���!��'	

 GN ��� �� �  $ 9$	���12      ���� R���?�  �4�� ��
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 6��1���' R���'��� m� ��' ����v/. ��$ �����H��!L1	 

0^�!� � RL$ �� ����- ���H��!L1	 ��� 6  �7   ���C�

.9'	 D $ D�	�        0�? �	� ���C� D ��� 9�'� 0�� }���!�


�� %���P��    ��� ��_1	 �	 w�" 9-�' �� %�V���"  �1�� �	

IPTG mM 5/0 �� R4�/ .���#  

 

  
 �2/656
.� .  "
#�$�� %�
& )���& �70HSP-2M K��� ��  ��'

21BL  �& �R:; �; �=& $ �S�IPTG  �T�L)mM 5/0 K7 �$� (

 %�.� .�
�� �+�
�1 %�.� <)	
#�$�� �C��D� :7-25���� :  5/0 <1 <

2 <3 <4  $5  %�.� <�R:; �; �=& �V��85���� : �R:; �; �S� �  
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#�$�� %�
& )���& �70HSP K��� ��  ��'

21BL  �& �R:; �; �=& $ �S�IPTG  �T�L)mM 5/0 K7 �$� (

 %�.� .�
�� �+�
�1 %�.� <)	
#�$�� �C��D� :25���� :  �; �S� �

 %�.� <�R:;6-3 5���� :1 <2 <3  $4 �R:; �; �=& �V��  

  

 %�V����" ������$�L�
�H 6��4�IJ �'���   ����

 ��?����HSP  �HSP-2M    �	 D���!�'	 ��� (���   �	
�H	

Expasy )http://expasy.org (  0���� �� . ���# (�^�	

����� R��>� 0���   ����')" �� �N �����'a28pET  �

  0�1�*�� � �$ D��
H	 �     `��E �� ��� �� ��� �!����

%�V���" D�	 �	 T��?���� ���   ���r!�	 ���� �1�L1�� �

)kDa 59  � ����? %�V���" �	��kDa 48  �	��HSP (

 ��� ��. ���# D ��C� ���#� GN  

0����      GN ��� ����H��!L1	 ��� 0�? ����V���" ���  

12     D �$ O��L�� �5� ��� �	  ��� R��?	 �
"  4��

 ����T �Cb 0��  $ R_!�� 
1�
'��!�� �   D���!�'	 �� �

t�� G���
?���� ���� �!�� �	D �  0�1�*�� �  ��� �!���� 

 $ (�^�	 y���)� ��!'� M�����  RL$)8.( %�V���" 

 ��?����2M      � ���
- Y�'�� R�*; 6��:1�Q� �� 0?

    ���� D �$  ���=� � 0!J�' D�5C����� %�	 �� �	��L��

�� D �� RL$ �� 
�� ��$ )14(.  

  

  
 �2/8 .56
.� � �	
��& %�.�$ "
#�$��  �

���� ��' ���A.�; �&

 %�.� ."+�
.W
' �X ���& ).�� �;1 <)	
#�$�� �C��D� :  

 %�.�2"
#�$�� : 2M %�.� <3 "
#�$�� :HSP %�.� <4 "
#�$�� :

 ��+�
HSP-2M  %�.� $5)A	� �'�/ :  
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���  

0:1�Q� ��   %�V����"  �	� ����? %�V���" �p�/ �2M 

 %�V�����" �)604-221(70HSP  ��������?��" m!����' ��

 . ���# ���� %�V���"2M  0? ~��� 9>� %�� ��   ����

9'	 D $ 9j��/ ����� ����� ]
!e� T 9���- ��

q'�" �:�*E  ����	 ������:p   ��� ���^�	   ��? )15(. 
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Abstract 
Background: Influenza is a major cause of morbidity and mortality in the world. Permanent antigenic 
variation of influenza virus A causes a major concern to develop influenza vaccine. Now, some 
researchers are focusing on conserved antigens. The M2 protein is a proton-selective ion channel, 
integral in the viral envelope of the influenza virus A and allows the virus to enter and cause an 
infection in the host cells. This protein is conserved among all types of influenza virus A and an 
appropriate target for the development of influenza vaccine with broad-spectrum protection. In this 
study, Leishmania major heat shock protein-70 fused to M2 protein to prepare an effective vaccine 
against influenza virus A.  

Methods: Lm. HSP70 gene was cloned into BamHI and HindIII sites of pET28a vector. Influenza 
virus M2 gene was amplified via polymerase chain reaction (PCR) using specific primers and cloned 
into dephosphorylated linear pET28a vector upstream of Leishmania major HSP70 gene. The 
confirmed construct was transformed into Escherichia coli BL21 and protein expression was induced 
using isopropyl β-D-1-thiogalactopyranoside (IPTG). 

Findings: The recombinant plasmids were confirmed via colony PCR, restriction enzyme analysis and 
sequencing. The result of sequencing revealed that the M2 gene was properly cloned into pET28a-
HSP70 in the right frame to 6xhis tag. The protein expression was determined using Western blot 
analysis. 

Conclusion: Binding of HSP to the desired antigen induces increased level of immune responses. 
Hence, the chimer protein prepared in this study, could be an appropriate vaccine candidate to prevent 
influenza infection. The immunogenicity of this chimer protein with different formulation is going to 
evaluate in animal models. To investigate the effect of HSP on M2 immunogenicity, this chimer 
protein will be evaluated in future projects. 
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