
�������	
���	
��������������  

29                            ����� /��	 
��6 �
��� /94 -  �����29  ��37 

  

����� ��	
���
� �´5  �´3 ��SipA  ����
� �� ���	����
� �
���
� E. coli  
����� ���	
�1 �
��� �����*2 

1 . ������ �	
��
���
����
 � �	��������� ��
� ����
 �
�� �
��	
� !"��#��$%��& '
(�()% *��� !!������ ! +
�,
.  
2. ������ ��
� ����
 �
�� �
��	
� !"��#��$%��& '
(�()% *���! +
�,
 !������.  

*:���!" #��!��
  
-,�
% /0
,�� :7/3/1394                                                                             -,�
% 6�,8;:20/11/1394  

  

 #�	$%  
/	�=>
? "�	�@#
��, �
@% ��� 	� A
(	�
 � ���+
&*
?" B&��
" @?�� +�C'
	
� D?
�! ���� & ���& E>
& +
B	
 ���
@" ���	�� .


	
�%�, F�D� �� +�	
� ��	� � +�� ��
�
?" ��+
&* 
�& G�H A��" &��
@ �,
� "�	�I
?" J%��; ./�
 �	�@#
��K @L
�%� � �	�@#

,� ��
0�� &��
@�,
� " % �� /�
 M�����
& N��" F�D� �&
?" ��+
&* O(��� �����
 .,K +�D� P�? 
& �Q#
R� "�
� 	�
�� �5 

 ��3 +� SipA %��	
 �	�@#
���,T 
�
�� ��, +� ���
& ��" ��
,��
 D�� 
 �� ./0�I G
U	
,K ()%�V #
�%�
? "�5  ��3 +� SipA 

�; �@� �&,
?�@" W
X��
� +�
? 6�� � PCR Y$%�� ��I,�TZ� . 
 �
 G
�� �?,K #
�%�
? 6�� �& T/A Cloning O�
� �� 

pGEM-T easy ���
& �& TZ� � +�D�" ��
,��
 D�� O(��� ��I,�6�� �
 ��
=��
 
& . PCR �
	 �? �& A�&�� '
QR[�� Y$%�� 

% ��,� ��I,�
�	 .,\ 	 �Q& �D����* +
�	 ���?�  "+�D�  "�
�(0���/ ���* ���
& �� �]	 ���� +�" 
��,��
 D�� �&
% .��,� 
�	�, 

�
	 �? �& A�&�� '
QR[�� *	� �
 ��
=��
 
&,M
?" XbaI, BglII, SacI, XhoI 
�	 �& �L�% 
& ./0�I G
U	
,\ �& ,
 �� ���� /��K 
�]	 �& �Q#
R� ����� �� ��+
�%  +�
� �
�[ 
&,� �	� �& /��
(� +��& �%��� ���	
 
�
	
�,B�K 
 ��,K �
	�� 	�� �
��
�
 �" 
,�
U 

+
��> �& 
� +� +
��& � ��� P8� 
��]	 ���� +� �� ��� �	
�,�" #�% /�L�� 	� KB�
�� D>�� ��D	�@#
�,T ()% ���'
( �,��� 
.�
� �
�[ ��
=��
 ����  

:��	�� �
&��� ��	
 �	�@#
�,���,^T ��
,��D�
�^ +�D� "�
�^ +�SipA.  
  

'"�("  
 �	�@#
� "���
&�� "���
& �,�DG�I O$� "

 �=�� �

_,
� �
 �$, O�
> � ��
,���
&���	
 ��
�	
� K,�%/	�=>"
? 
�,
8` ������BI a�b E>
& �� !��
&"�
@�& �
 "
 "
?

���� c% �D@L �
 +
B	
 ���� � ��Q� G�� !d
�=��
 !F
��
 !"

��) ���Bennasar et al., 2000 .(2200  "���
& K,
 �
 g�	


%�� M�B(% �	�I ��h �� �� /�
 ��� a�� +���	�� .�
�	�I K,
 �
 �$, 
? �	�@#
� +� O�
� G
	 �� /�
 T,���,��	



$,��	
 �	�@#
� �� T,���,��	
 �
�����	�I K,
 .��
&  �[
0
F��0 N��% � /�
 ��Z�
�� /��� P
�b
 "
? K,
 .���

� T,��D	�@#
� "�
@�& O�
�> �
 "���
&�� +
I�	�; �& ��

M�� ���� �� � ���& +
B	
 �& F
(�	
 O&
[ ��"�
@�& K,�%? "


+
��� � +
B	
 K�& i���� �� �
�[) ���ISafari et al., 

2013 F
X%
 �� �� /�
 i�
% g�	 �� "
�
� "���
& K,
 .(
 �	�@#
�F�D� �& T,���,��	
 � �h�� ���� F
�D��;
 "
?

�	�
� /#
�� +
?� )Safari et al., 2013; Fadl et al., 



�#
�% j��	�D�"
? +�SipA  �	�@#
� ... 

30                            ����� /��	 
��6 �
��� /94 -  �����29  ��37 

1995F�D� �� +�	
� ��	� � +�� ��
� �,
	
�% .( +
&*�� "
?
"
�& G�H A�� "�
@�&�	�I �,
� "
?�	�@#
�  �D@L �
 ./�


F�D��� ���B�	 /���I
0 �Q�kb ��b �& �� �,
?% +
�
F�D�) ��& G
	 
� ���� F
�D��;
 "
?Finlay et al., 1990 .(

l�%��� K�& �

?l�%��� !�	�@#
� aD�m� "
? "
(� �� G�,��� �=�% � T,���,���,
	�=> F�
 G
[ �,
8` / �
�

����nBI g��� "
�
� � �	�
� ��D,
% � K;
� !��n�) 
�n�� �� "

�� (....�) ���
&Solhan et al., 2011 A�&�� 6�
*I K�#�
 .(

� �n&�
	 �,
8` /���@B� g��
 � F
n� �� !�	�@#
n� �
1888  �
 +� g��� !��Q�� '
Q#
R� �� .��& +
@#� ��74/2% 

 
% 
$,���3/8% ) /�
 ��� 6�
*I +
�,
 ��Jamshidi et

al., 2009 /��I !�
I /��I !d�� �D@L �
 �%H�X)� .(
� Mm% !��� !�?
� !i����� d�� q
T,��D	�@#

? ��
	 "

�� �,
8` �
�� �
) ���
&Saroj et al., 2008.( ML
�%
�	�@#
��(R�� �, �& !"40  G������� "�� "�
& �D��

�(R�� �� �� ��
� ���B&��	
� " G��63  �,
*L � ��� _[
�
"�
@�& �,
��	�@#
� �� ����
	���)Hueck, 1998+� .(-

�(R�� �� �� �,
? "SPI-1  ���J%��; M�B�� �, �	�
� �
�[
� �� g�	 �)��% +��;
h � �s�� K�J%��; K,��h 
� 
?

�� "�
8I*��"�
�B& ��	
� .���� +��%
; �
!�,
,���
& "
? 
�	�I"
? �	�@#
�  V,�*% "
�& �� g�	 �)��% M�B�� K,
 �


K�J%��;F�D� O�
� �& T	H��,� "
? ��
=��
 +
&*�� "
?
�� K,
�&
�& .�����	�@#
�  F�D� M��;���� O�
� �&� +
&*�

�� O(����� +��	�� 
� +
&*�� �#�D� K��
� � ���� ��
)Lilic et al., 2003 "���
& K,
 G������� �
 ��m& .(

�� �� 
� ���J%��; �@L
�% K�J%��; G
�& ����	�@#
� +�.
SipA �� K�J%��; K,
 +�� ���
� �& �U�� �� "�
����
685 �� ���
�������#� F�
 �D��� �� .��
& +� �ISipA 

"���
& +�� ��
� ���& "
�& �	�@#
� �
�	 +
&*�� F�D� �& 
 ML
�% K�J%��; ./�
�	�@#
� "�
@�& ����
0 �,�,
�  /�


F�D� �& �� g�	 �)��% M�B�� N��% ��	
 +
&*�� "
? F
(�
������ �& +
&*�� F�D� �� K�J%��; K,
 .�&
,���
 "
? K

�� OX��!��� �D;�
*,��+�� �����,
*0
 
� K���
 "
? 
��K�J%��; � �?� K���
 �
�,
;
	 "
?�� �Y�� 
�0

 .��� K,

F
�D$�
���� M�B�� �,
���	 �& �U�� ��
 ��� �� ��� �
�� ��
L
 /,
�	"�
@�& O�
> 
% �?� ��
� +
&*�� F�D� �& 
�

) ���Dong et al., 2011.(  +� +��� F
Q0��`SipA E>
& 
���=[� �, �� ���) �
%�� "5 ��)	 �� (�(�[� ML
�% "

 "���
&
$,��	
�	�@#
� F�D� O�
� �&L�& F
�D��;
 "
? ��
) �,
�&Jepson et al., 2001 +� /,
�	 �� .(SipA  cL��

��B& 
(#
�� K���
 "��&�R�
� !������
 K�#�BDI "
? 
� K
�D;��*,�� �� /�#
Q0 E>
& � ��� +�SipC �� *�	 ���

)Dai et al., 2004+� ��k	 .( +�C@? �,
?SipA  �SopE 
�	�I ��"
? �	�@#
� F�D� +�� ���#� "�� F
�D��;
 "
?

�� ��s
% "���
& N��% +
&*��	�=> � �I��#� +
*�� � ��
8I /
�� �?
� '�� �& 
�) �?�Alvarez et al., 2004.(  P�?
+�D� �Q#
R� K,
 �
+��� �#
�%"
? �5  ��3 +� SipA 

 �	�@#
� "���
& �� T,���,��	
coli E.  /�
� /�L
"�
@�& '��[ �?
� � +� K,
 P8� "
�& �	� ��
��
��,
� 

./�
 +�  
���" � )�� �
�  
���
&" ��	
 �	�@#
�,
$ ��	
�
����,���,T ��),� 
 (��
�	
��

� �m& �
�&��$���#�" 	
��B��� 
 ����
;,!+
� �%�� � M? .�
�h�K ���
&" ��
,��
 D�� ��,� Top10 
�& ��"  P
�?


+�D� "�
� Y$% � +��� @��;��
?" ��%�	�c =��
 ���� ��

()% *��� �
 !/�
�'
( &���#��$%�" 
��	
�� ���
 �
���  ��
�

�% �������� ��I,�.  
 t
�m��
DNA ��	��  

 DNA ��	�� ���
& �
" �	�@#
� ��	
,���,T m��
t
�  .��

�&" 
,K � �
 ��]���/  t
�m��
DNA� /��� !�+�
� 
,+
� 



�������	
���	
��������������  

31                            ����� /��	 
��6 �
��� /94 -  �����29  ��37 

)DNPTM KIT� .�� ��
=��
 (�=�/ DNA Dm%�u  !���
�� �& ���0���$#
 �
 T;"  ��
I� F�1���& ���� �W���  �
�[

/0�I )Sambrook and Russell, 2001.(  
U	� ���
����
" D;� �
��  


 ��,K ()%�V #
�%�
?" O�
�'5  ��3 +� SipA  �	�@#
�
U	� ���
� �@� 
& T,���,��	
���
" D;� Y$% �
���� ��I,�. 


 �&,K %�%�c �
	 
��&
 ����" '5  +�SipA  �
 ��
=��
 
&

�;,�@
?" �,� Y$%�� .��  
  

SipA- up- F: 5'- TATTCTAGAGTTATGTCGTCACCGTTG -3' XbaI

SipA- up- R: 5'- CGTAGATCTTATCCTCTTCTGTTATCC -3' Bgl II


�&" �B%�O +�D� "�
�! �*	 ��,$�  ��'5  �?,�  �


�;,
?�@" SipA-up-F� SipA-up-R%�% �&�c 
�,/  6�&
*	�,M
?" XbaI �  Bgl II �� 
& ���+� � N�,�  um�� +�

Y$% ���
� F�X)� ./0�I �
�[ !/�
 �����"  �&
�&310 
��& �
& /=L. TZ� �
	�� '3  +�Sip A  �
 ��
=��
 
&

;
�,�@
?" �,Y$%��� .��  
  

SipA-down-F: 5'- ATAGAGCTCAAATGCGGGAAAGACG -3' SacI
SipA-down-R: 5'- CACCTCGAGCATAACAAGATTCGTC -3' XhoI

  

�&" Y$%�� �
	�� 
��	
�, +�SipA
�; �
,
?�@"SipA-

dwn-F�SipA-dwn-R%�% �& ���c 
� �L
�,/
?"  6�&
*	�,@�SacI � XhoI �� !��
&F�X)� F�b .�� ��
=��


PCR
 ��,K  �&
�& ���
�375 ��& �
& /=L.  
���
� PCR 
�	 MU� 
&�, ��#��$���  O�
�5/2 ��#��$��� 
DNA  !��#
2/0 ��F����$ 
�; �? �
,!�@ 200 ��F����$ 

dNTPMix !5/1 ��F����$ MgCl2! 5/2 ��#��$��� 
�0
&10X PCR   �1 *	� ��
�,M Smart Taq DNA  

Polymerase ��I G
U	
,��h M? .�K I�DL ��]�� �&��"  �

I��#�� mk% ��!� 2 %
 3 	�Q� K`�� ��R[� ���
,O  A�Dm� �&

��I �0
v
 ���
�,� ���
� .PCR 
����% �
���� ��,�D$ 
���� /�
� P���;
 
�� 
& +
@#�,N 
���, 95  '�� �& �L��

5 [��!�( 
��&
 +�� �
& /�L�, ����
?"DNA TZ� .32 
�h O�
� �� ��95 �	
� �L����
�I  '�� �&1 [���(  /�L

 �� O�
� +�� �
&!���� 60 �	
� �L����
�I  '�� �&1 [���( 

�&" �
	�� '5 
�� �" 63 �	
� �L����
�I 
�&" �
	�� '3 


�; F
X%
 /�L,
?�@  ���� �&DNA !72 �	
� �L����
�I  �&

 '��1 [���( �b /�L,O ���� +��
?,
�	 �� � !/ 
��" 
72 �	
� �L����
�I  '�� �&5 [���( �b /�L,O 
�	 +���, 

	
G
U 
�& ./0�I"  M? �
���� +�� ���,� 
��" 10  �L��
�	
���
�I  '�� �&5 [���( .�� ��
� �
���� �&  

t
�m��
 DNA F� �
  
 ���
� 'H�X)�PCR  ��
I� F� �&1  G�,��%
 "�
� �W��

�
���� �� � �� O(��� �,
���&  .�� ��
� �
�[ ���0���$#

'
QR[ DNA  ���
	 �& A�&��'5  +�SipA  ���
	 �'3  +�

 �
���� �� ��?
�� �
 T;UVdoc  OZ#
$�
 w�% �
 ��
=��
 
&
 t
�m��
 /�� �@� �& � �	�� "�
�
�L F� �
DNA  F� �


(BIONEER)  !/�� O@Q#
����� 
& V&
R� ��� ���� /�
�
R[ /)W ��]�� �& .�	�� u�Dm% � ��� u�Dm% �	� '
Q

+� /�=�� �
�(� !
?3 +� �
 G
�� �? �
 ���#��$�� F� "�� 
?
 ��
I�5/1  ���� ���0���$#
 ���
� �
�� �� � �� ��
� �
�[ �W��

./0�I �
�[ ����&  
 G
U	
T/A Cloning  



�#
�% j��	�D�"
? +�SipA  �	�@#
� ... 

32                            ����� /��	 
��6 �
��� /94 -  �����29  ��37 


�&" 
,K  'H�X)� ��]��PCR Dm%�u  
& !F� �
 ���
� �
 ��
=��
�/ /��� Invitrogen pGEM T/A Cloning 

Kit ��� ���� /�
�,
$  �� x
)#
 'H�X)� .�	�� +�D�
)Ligation( ���
& ��" ��
,��
 D�� ��,� Top10  6�� �&

��@�
�,  �
 ��
=��
 
& �CaCl2 ���
& � �	�� G��=B	
�%"
?" 
)� �� ���8��N �
��
I� Luria-Bertani ��)�" 100 

��G�I��$ ��? ���D� #��� Z��� ��D�K ���	�� ��
� / �
 .
�D��
?" � �
 ��
=��
 
& OW
��/  /���Qiagen  /�
�

��� ����,
$ Dm%�u @��;�� *	� �@� 
& ./0�I G
U	
,M
?" 
�
	 �? �& A�&���� �
 �]	 ���� +� @��;��  �� � �� 
�L

	
�,/ 
%�,� #�
�� 	�D� /)W�j� �& 6��PCR  My? �
*	�,@� '��W /0�I.  

  

  
O$�1: OW
� F� +�D� �
 +� +��SipA-up  ����� ��pGEM .  
 ��
@�1+�D� �
 OW
� �	
& : +� +��SipA-up !M���
� : bp 100  

  

O$�2: +�D� �
 OW
� F� +� +��SipA-down  ����� ��pGEM .  
��
@� 1+�D� �
 OW
� �	
& : +� +��SipA-down !M���
� : bp 100  

  



�������	
���	
��������������  

33                            ����� /��	 
��6 �
��� /94 -  �����29  ��37 

+$,3: OW
� F�  +� 6�& �
SipA-up  ����� �
pGEM .  
��
@�1 +� �@,*	� My? �
 OW
� �	
& :SipA-up M,*	� 
& "
?XbaI/BglII .M ���
� :Kb 1  

  

  
O$�4 :OW
� F�  +� 6�& �
SipA-down O$�3 :OW
� F�  +� 6�& �
SipA-down  ����� �
pGEM .  

��
@�1 +� �@,*	� My? �
 OW
� �	
& :SipA-down M,*	� 
& "
?SacI/XhoI .M ���
� :Kb 1  
  

-.�  
F
�
?" 1971  
%1973  +
��> �& 
�,� 	�I�I��  ��

&���#�" � G
	 +�����	�& &�(	
 �� � ��,/B ��
�� %&�U� 
�& .��� ��L����� 
?�
� �� �� g
�&
" `�K$@��  !
� ���8I

�m� �& �h�I
� #�� (0�� 
&�!/ 
�b O&
[�� G
U	
 �8;,� 

 .���,K 6��K0 
� 
?���" DNA 	��%��c ,
 ������ 

�	��� �
	��	� ��0 K��
� /D> �& ��,��
?��	
� �, 
�	
B@?�
� � "+�D�"�
� +�� +
���� ���� !,��" 
�& 
�" 
�	� MD>�� �	�� M[� )Desin et al., 2009(.  

��	
 �	�@#
�,
$ ,$� M�� �
,�%K O�
> 	
����
I��,/ 
;
����� ��	� ��� +
�L ��
�� �� +
B	
 �� ����
& 
)Betancor et al., 2004+� .(SipA+��;
 �� 



�#
�% j��	�D�"
? +�SipA  �	�@#
� ... 

34                            ����� /��	 
��6 �
��� /94 -  �����29  ��37 

SipBCDA .��
� �
�[,� +� �� ��LSipAO&
[ ��b �& 
 ��L�%�D@�" ���
&" ��	
 �	�@#
�,
$ F�D� O�
� �& 
�
?" 

;
�D��F
 
�&
�& .��� M�,K J%��; �� �� um���K ��
8I*�" 
�+� N��% ��SipA��+
* ���
& ML
�%" 	
$� 
& 
��MB �,�z 

H
& ��� �� ��&)Zhou et al., 1999
�	 .(,\ ()%�(�  ��
	
Z�
 �����
 �
�� �
 % �	�@#
� �
 �Q& �� /�
 +��= �

,���G� 
�,_,�%K ��D	�@#
� O�
>,!T ��	
 �	�@#
�,���,T 
��) ��
&Alvarez et al., 2004(. 
; �&,�  "�Q#
R�"
  ��

 F
� ��2005 
 ��,+
� ��" �	�@	
?"  g�0�� /�� �
 OW
�
 �
 !�� G
U	
 d��80 ���& ���� �	�@	� 11  �& ���#� �W��

���
&" ��	
 �	�@#
�,���,T m�%�u ) �	�� ��
�Jafari 

et al., 2007.(  F
� �� +
�
$@? � '�
?1998 %
Q#
R��  
�
��" � P8�+
?"SipA �SopE U	
 ��?
�� � !�	�
� G



 ��k	 �� �	���,K +�
? "�� F�D� +�� ���#�
?" ;
�D��F
 
��+
&* ���
& N��%" s
%�� ����
8I +� � �?
� '�� �& 
� 

���?� )Hardt et al., 1998? .(��
��� $@? �+
�
  F
� ��
2002 
���,%
�� #
	� /�L 
��* +�SipA +�& O�
� ��

��	� ��L��"
 @#
� �& �� � �	�
� G
U	
 !��& ��� ���#� �	�
& �� �	��� ��?
���+
 
,K �� +�" ����
?" )��R� ��
�K 

s
%�� ����
8I � ��+
* D; ���,�
*�+� +�
? 
*0
 
�,� 
��
 �� .�?�,K 
���,�  um���� F�D� �� ��
?"  ���#�

+� �� �� �	�@#
� �&SipA� �	��& ��� ��L �
h��+
* 
I��#��  ����80  �?
� �W��,��0
 ) ��&Higashide et 

al., 2002�Q#
R� �� .( "
�,�� #�D��  F
� �� +
�
$@? �
2003 �� �@� �&,0
�I�#
�B� �Q�
X+� �
SipA �

�
��
&" ��P
�I��$
?" ���� �
 +���$#

?" ��
�K � �ZT 
F�� G
U	
 "�
� ��L � �,
� �� �&"  +
�	 !+� �
��
�

+� �� �	�
� SipA & +
��> �,� *L DW
� #�$#��� 
 ��,�
U 
���� '
ks
?" ��
�K ) ��
� /#
��Lilic et al., 2003.( 

����  F
� �� +
�
$@? �2007 ;� � P8� �� �	��&+ crp 
cL�� #�%�� D> KB�
��� �	�@#
� ��) ���Rosu et al., 

2007.( � +
�
$@? � j	
;�  F
�2011 P8�
?�,  �� 
�
���
&" �	�@#
� ��	
,���,T � ��,��
��E1 ;�'
��� 

?���
	���� ��" +�ace E  �?
� �& �U�� �� �	�
� G
U	

�	�I
?" ���
&"  ��,� d�� �
 F��
? ) ��Pang et al., 

2011.(�� 
,K ()%�V +�D� "�
� �
�	�'5  �'3 +� SipA 
���
&" ��	
 �	�@#
�,���,T  ��E. coli .�� G
U	


�
	'/ &	��  

�	,\ �&+�D� �v
� �Q#
R� �� ���� /��"�
�(0���/
���* #
�%�
?"'5  �'3 +� SipA ���
& ��" ���
�
 D��  /�L


�
���, s
% � �]	 ���� +��� �	��h �� +�� & �	���
@�"-
�,
� ���
&" .�
� +
�	 
� 
�&
�&,K �]	 �& ������� ��+
�% 

�
�[ 
& , +�
�� �	� �& /��
(� +��& �%��� � ��	
��
	

,B�K 
& ���K �
�	� '5 � '3 ��
��
� �]	 ���� +�
" #�%��  �� ���

	� KB�
� +
��> �&� � ��,��� I �
�[ ��
=��
 �������.  
�
����0 � �$1�  

�	,��B+
I 
,K  /	�
Q� ���� �
 
� ��� {
Z�� �$�% �#
(�
�?�z;� ()% *��� +
�
$@? ��'
( &���#��$%�" �
��	
�  �
��
���
� � ��
�#� �& ������O 
@�,/
?" @D>� #
� � �G�>
 

����
�.  
  

  

  

  



�������	
���	
��������������  

35                            ����� /��	 
��6 �
��� /94 -  �����29  ��37 

2�
�"  

1. Alvarez, J., Sota, M., Vivanco, A.B., Perales, 

I., Cisterna, R., Rementeria, A., and Garaizar, 

J. 2004. Development of a multiplex PCR 

technique for detection and epidemiological 

typing of Salmonella in human clinical 

samples. J Clin Microbiol. 42: 1734-1738. 

2. Bennasar, A., de Luna, G., Cabrer, B., and 

Lalucat, J. 2000. Rapid identification of 

Salmonella typhimurium, S. enteritidis and S. 

virchow isolates by polymerase chain reaction 

based fingerprinting methods. Int Microbiol. 

3: 31-38. 

3. Betancor, L., Schelotto, F., Martinez, A., 

Pereira, M., Algorta, G., Rodriguez, M.A., 

Vignoli, R., and Chabalgoity, J.A. 2004. 

Random amplified polymorphic DNA and 

phenotyping analysis of Salmonella enterica

serovar enteritidis isolates collected from 

humans and Poultry in Uruguay. J Clin 

Microbiol. 42: 1155-1162.

4. Dai, S., Sarmere, P.D., Wiggan, O., Bamburg,  

J.R., and Zhou, D. 2004. Efficient Salmonella

entry requires activity Cycles of host ADF and 

Cofilin. Cell Microbiol. 6: 459-471. 

5. Desin TS, Lam PS, Koch B, Mickael C, 

Berberov E, Wisner AL, Townsend HG, 

Potter AA, Ko¨ster W. 2009. Salmonella 

enterica Serovar Enteritidis Pathogenicity 

Island 1 Is Not Essential for but Facilitates 

Rapid Systemic Spread in Chicken. Infe 

Immun. 77: 2866-2875. 

6. Dong, H., Peng, D., Jiao, X., Zhang, X., Geng, 

S.H., and Liu, X. 2011. Roles of the spiA gene 

from Salmonella enteritidis in biofilm 

formation and virulence. Microbiology. 157: 

1798-1805. 

7. Fadl, A.A., Nguyen, A.V., and Khan, M.I. 

1995. Analysis of Salmonella enteritidis 

isolates by arbitrarily primed PCR. J Clin 

Microbiol. 33: 987-989. 

8. Finlay, B.B., and Falkow, S. 1990. Salmonella

interactions with polarized human intestinal 

Caco-2 epithelial cells. J Infect Dis. 162: 

1096-1106.

9. Hardt, W.D., Urlaub, H., and Galan, J.E. 1998. 

A Substrate of the centisome 63 type III 

protein secretion system of salmonella 

typhimurium is encoded by a cryptic 

bacteriophage. Proc Natl Acad Sci USA. 95: 

2574-2579.

10. Higashide, W., Dai, S.H., Hombs, V.P., and 

Zhou, D. 2002. Involvement of sipA in 

modulating actin dynamics during salmonella

invasion into cultured epithelial cells. Cell 

Microbiol. 4: 357-365. 

11. Hueck, C.J. 1998. Type III protein secretion 

systems in bacterial pathogens of animals and 

plants. Microbiol Mol Biol Rev. 62: 379-433. 

12. Jafari, R.A., Ghorbanpour, M., and Jaideri, A. 

2007. An investigation into Salmonella

infection status in backyard Chickens in Iran. 

Int Poult Sci. 6: 227-229. 



�#
�% j��	�D�"
? +�SipA  �	�@#
� ... 

36                            ����� /��	 
��6 �
��� /94 -  �����29  ��37 

13. Jamshidi, A., Bassami. M.R., Afshari-Nic, S. 

2009. Identification of Salmonella spp. and 

Salmonella typhimurium by a multiplex PCR-

based assay from poultry carcasses in 

Mashhad- Iran. Int J Vet Res. 3: 43-48. 

14. Jepson, M.A., Kenny, B., and Leard, A.D. 

2001. Role of sipA in the early stages of 

Salmonella thyphimurium entry into epithelial 

cells. Cell  Microbiol. 3: 417-426.

15. Lilic, M., Galkin, V.E., Orlova, A., Vanloock, 

M.S., Egelman, E.H., and Stebbins, C.E. 

2003. Salmonella SipA polymerizes actin by 

stabling filaments with nonglobular protein 

arms. Science. 301: 1918-1921. 

16. Pang, E., Tien-Lin, C., Selvaraj, M., Chang, J., 

and Kwang, T. 2011. Deletion of the aceE 

gene (encoding a component of pyruvate 

dehydrogenase) attenuates Salmonella 

enterica serovar Enteritidis. FEMS Immunol 

Med Microbiol. 63: 108-118. 

17. Rosu, V., Chadfield, M.S., Santona, A., 

Christensen, J.P., Thomsen, L.E., Rubino, S., 

and Olsen, J.E. 2007. Effects of crp deletion 

in salmonella enterica serotype gallinarum. 

Acta Vet Scand. 49: 14. 

18. Safari Foroshani, N., Karami, A., and Pourali, 

F. 2013. Simultaneous and Rapid Detection of 

Salmonella typhi, Bacillus anthracis, and 

Yersinia pestis by Using Multiplex 

Polymerase Chain Reaction (PCR). Iran Red 

Crescent Med J. 15: e9208.

19. Sambrook, J., and Russell, D.W. 2001. 

Molecular cloning: A laboratory manual. New 

York, USA. 

20. Saroj, S.D., Shashidhar, R., Karani, M., 

Bandekar, J.R. 2008. Rapid, sensitive, and 

validated method for detection of Salmonella 

in food by an enrichment broth culture - nested 

PCR combination assay. Mol Cell Probes. 22: 

201-206. 

21. Solhan, S., Chan, P.P., Kurupatham, L., 

Foong, B.H., Lim Ooi, P., James, L., Phua, L., 

Ling Tan, A., Koh, D., Tai Goh, K. 2011. An 

outbreak of gastroenteritis caused by 

Salmonella enterica serotype Enteritidis 

traced to cream cakes. W P S A R. 2: 23-30. 

22. Zhou, D., Mooseker, M.S., and Galan, J.E. 

1999. An invasion-associated Salmonella

protein modulates the actin-bundling activity 

of plastin. Proc Natl Acad Sci USA. 96(: 

10176-10181.

  

   



�������	
���	
��������������  

37                            ����� /��	 
��6 �
��� /94 -  �����29  ��37 

Cloning and sequencing 5' and3' SipA gene of Salmonella enteritidis in E.coli 

Gazizeh Shirazi1, Abbas Doosti*2

1 M. Sc. Biotechnology Research Center, Islamic Azad University,Shahrekord Branch, Shahrekord Iran.  

2Assistant Professor, Biotechnology Research Center, Islamic Azad University, Shahrekord Branch, 

Shahrekord, Iran 

*Corresponding author:

Received: 09 February 2016                                                       Accepted: 28 May 2015 

Abstract 

Salmonella infections in many domesticated animals, wildlife and humans cause disease all of the 

world. The ability to enter and survive in host cells is a prerequisite for pathogenicity species of 

Salmonella. Salmonella invasion protein is an important virulence factors into host cells by 

bacteria transmitted. In this study we showed cloning the 5 'and 3' gene SipA Salmonella and was 

performed in E. coli. In this study, by PCR and specific primers sequences of 5' and 3' SipA gene 

was amplified correctly. DNA fragment was cloned by T/A cloning technique in pGEM T-easy 

vector and transformed into E. coli. Cloning of SipA gene was confirmed by PCR. The results of 

next step showed that the SipA gene was successfully cloned in E. coli. Final confirmation of 

construct was done by XbaI, BglII, SacI, XhoI restriction enzymes. According to the results that, 

insertion of antibiotic-resistant genes between 5' and 3' regions of the SipA gene of Salmonella 

entritidis due to gene deletion in the bacteria. The construct's gene can be used as a target for gene 

vaccines against Salmonella entritidis in the future. 
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