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-��'��B #��3 �� ����& JK6�  �L� 5M�� 5$,�* ���

) .66  ��(	� $������ ���� �� ��, ' M��5-2.(  

��$�   �!� �	)����!� ���     �'�!� FD!� .!6���

      F!� 5$	��E'��!��* ��!Q �6���!� R��!,� �� ������

-�'�   �!	� ..�, �@S�� %�@	�S �� ��� ��T� ' ��

������       ��!���� ' R��!�� 5F!� ��!Q �!�	)� �� ��

#�&�   F!�G� ' .6����� ���, �8-4    R�!A #!� �'�

�!!� ) .!!6��(�6    5-.!!, 0��X!!* ����!!� �!!A �� .(

�'�!!�Y�  �� 
�!!�6�6	� ' 
	.!!��	��� )����!!� ��!!�

 Z��, /����90   $!��� �� .!]��    �������!� ��!�

��   C	�!, �����''�� �� 
��6�6	� Y	��'�� #  .6,��

        $!�� ��! ��  ��!�� �� -^!	' #!� ���!��� �!	� �'��  

)8 -70��X* ��6`�� .(   R�!� �� -.!�E $�� #� ��   ��!�

-.6�� ��K ��<� ��*� Z��, =	�XB� �  ���)����!� �

     �	�!>'�� ' �	��!�E ����!K  �� �!<�� �� �.�a���� ��G

) $��10 -9 %��b ' R��6  ��b6� #� 5�S�& R�& �� .(

$��� �	� 0���* ��     #!� ' C	�!� c�L!K� #� ��� ��

      #!� :��!K� ���!B� ' �	�H!G ���!� �� ��� �� �	� Cd��

 0'� �� ��!6  �� .$�� $���     ��!`�� �!���L� ��!�

e�6��  �������E 5$K     ���!� �X!	f� ' �	����,��� ���

   -����!�� �.!�a���� ��G ' �.�a���� �)����� �	���6,

      -��!�� $!d' g)!�� �!� ' #!6	X��> ����� #  $�� -.,

-��� ) .�12 -11.(  

0'� ��3' �� -�'���  c�LK� C	�� ' �	� ���

   �!���*��'���� ��!��  ��!�� �� �������    /!��d �!�

�� �	���6,  h.!��*      e!�6�� �� #!  ���!A #!�PCR 

)Polymerase chain reaction  ��!b6� #� �E Z��� ' (

�9���> �	���6, �� -������ �� ) ��,14-13�9 .(   ��!�

#�< �9 5���     7�!�� �� R�!�@� ��!A #� #  .6��� �	��

R��� �� ���� ��   ��j�'�!> .!���� �� ' .�,    #!  �	�!�

�� ��'�S R��� ������ ����  � =!k 5.6,��  ..!��

��j�'�!!> �9 �!!	� "!!��� -.!!, .!!���� ��!!�  ����� �!!�

%'���         �� �!<�� #!  F!���� �!	� #!� h.6�!�� �	�!�

 �9 �� �!l@� 5R��� ��k� ���� 7�f ���.6	��B   �� �!�

  ���.!�1 ' ���@� �� ���.@� ' R��� ������ m�&

 ��!!!!!�� �!!!!!	� �� ..!!!!!��� =!!!!!k R��!!!!!� ��  

�9  ��!!!!�aroC )Chorismate synthase 5(purE 

)Phosphoribosylaminoimidazole carboxylas 5(

thrA )Aspartokinase + homoserine dehydrogenase( 

��j�'�> X�6� R'n��    ��� �!� R��!� �� -��� 7� ���

�� ) .6,��15.(  
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     #!@3��� �!,���* �!	)� ����� ' )����!� $���

      #!�k� ���!������ 5��! ��  �!DA X! �� #!� -.66   ' p�

-�1K	���E �<�� C�3 ����� qo� ���   -.!	��* ��'E

  #!!�� c�L!!K� ' ���!!��.3 ���!!� ..!!���  �� �!!�

0'�  �'���� ���.��!!�� ��!!�  �9��'�!!� ' �9�!!���

#�� ..	��* -������     $�6�!� �� �.!��� Z�B.!� ���F 
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 ���!!L��XLD )Xylose lysine deoxycholate ( '

SSagar )Salmonella shigella agar -��� $!!K  (

  %.!� #� ' ..,24    ��!�� �� $��!�Cº 37   ���!d

) .6�B�*16.(  
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TSI )Texas success initiative 5(MR-VP 

)Methyl red-voges proskauer �'�	E �	X�� 5-�'� 5(

   ���!d .!�	J� ���� ' �����.3 %����� ����� ' ��*E

 �9 ��E ���� cLK� ��b6� #� ..6�B�*O   �!�E ��
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�9 ��E ..	��* -.��K� �����6����*E #k�d�  ���H  '

Vi   ) .!.	��* ��!�@� F���� ���� #� X�18-17 �� .(

#!!�'X	� /!!  ��!!� #	�!!� 5)����!!�  #!!� s�!!��� ��!!�

..., #@��o� ���' 
��6�6	� Y	��'��  

#�'X	� �����.3 �� 
> ��� �� ���    -����!�� �!� ��

0'� ��    5e	9��'�!� ' e!	9���	�� �� ���.���� ���

��� �!!!!�  "�!!!!;� �� �!!!!�   .!!!!6�� �	�!!!!�BHI   

)Brain-heart infusion ' (LB )Lysogeny broth (

., -��� $K ' . �� �� /!6B 0'� �� -������ �� #��-

 57�B'�� DNA #�'X	� �� e���9     ���.��!�� ?!DA �!�

R��� .., u��<     v�!@� �� �	�!	�� �� ��!�EDTA 

)Ethylenediaminetetraacetic acid ( 'SDS 

)Sodium dodecyl sulfate( 5   ��!6�j�'�> �	XE ' .]��

K     /!6B "!��� u��L�!�� /!�� 
T� ' ., -��� ���d - 

  %��!] /!��� /��E'X	� ' 7�B'��    $!B�*' DNA  #!� 

#���' � ' %���� �	.� ����  ..!, -��� I�!�� ?�o� R 

 
T�DNA  �!�� ��� R70  .!]��  �!K��, ' ��   ��!��

 eK< w���.	��* ' DNA � #  �B�!� �� -.!�E $�� TE 

)Tris-EDTA buffer (.., /&  

 u��L�!!�� �� 
!!>DNA  ��#	�!!�  ��!!� 5s�!!���

 �	�!!��6, $!!�3  �!!� =6!! �'PCR  ��!!���	��> ��

 �!!]�x�<� �9 #!!�thrA5 pure  'aroC  y�!!�� �!!�

�E X���E z	�� 7� e�  �� ��  ��XB�BLAST   -�!1	�> ��

 �9NCBI����� #  .	��* -������ 5  ���� �����	��>

 �!b "!!��� Stepan ' ����!!���   ' .!!�	J� ���!!� X!�

-������ #�B�* ���d ��� )19.(  

  !6��A� ��!b6� #� ��6`��   ���!� �!]�x�<� �� ��

�E �!!!!&��A    �!!!!�� �X!!!! �� -�!!!!1	�> �� �!!!!�  

 ) �9�!!!!!!!��6����� %�!!!!!!!�)A�NCBI  �!!!!!!!	  

National Center for Biotechnology Information (

�E $;] ., ����� ��  #  �� R'.31   %��!]�x<

����	��> �� e	 �� g����  !�E $!�� -.   X!� #!���� �� .

#6��� ����     =6! �' ��!� ���!� ���� ����PCR  �!A 5

 #��3 �� #��'� ���� $b�G �'� �� ���{� �� #�&�� .6Q

) 5�!!���	��>Deoxyribonucleotide triphosphate (

dNTP  'Taq     e!	 �!� ���!� F!��6� ��.k� 5������>

 7�(� $�3PCR .., I�L��  

  

 ����1�� 	
������ ����� .  ��� �� ��
���� ���� 	
����
 �  

����  � �����PCR 	
����� ����  

bp 825 
’3 -GTC ACG GTG ATC GAT CCG GT- ’5 thrA F  

’3 -CAC GAT ATT GAT ATT AGC CCG- ’5 thrA R  

bp 510 
’3 -ATG TCT TCC CGC AAT AAT CC- ’5 purE F  

’3 -TCA TAG CGT CCC CCG CGG ATC- ’5 purE R 

bp 826 
’3 -CCT GGC ACC TCG CGC TAT AC- ’5 aroC F 

’3 -CCA CAC ACG GAT CGT GGC G- ’5 aroC R 
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 =6 �' ����d�� "	��,PCR     �!	� ���!	��� ���!�

�9  ���.���� �(& �� ��lµ 25   �� .$B�	H!> %��]

  �!!!!(& �!!!!	�mM 1 2MgCl 5lµ 1 dNTP 5lµ 1 

DNA 5��� ��lµ 5/2   �B�!�10 X 55/2    �	X!E .!&�'

Taq polymerase ��	��> 5R ' F   e!	 ��pmol 1  '

 �k	�X� �ok� IElµ 17    ' $!B�* ���!d -������ ����

 IE �� -������ ' "	��, ���� �� =6 �' e	 ��6`��

     �!�6� .��!, ���!6� #!� ��� �� 7�9 ��3 #� -X��	�

   #!6��� ��!b6� #!� .., -��� ���d     R�!x�� ��!�� ���!�

�� 5����	��> /��� �'�     7�!(� ��!�� ' �!����& ���

#3�� F���� #� ' $B�	H> %��] ������{� =6 �'  �

 %���&Cº 52 560  '65 .., ��b6�  

 �!!�t��    ' ���	�!!����� -�1�!!�� �� -����!!�� �!!�

/���      =6! �' ' -.!, ��!�@� �!����& ���PCR  ��

  R'.!3 ?!DA F��6� "	��, 2  $B�	H!> 7�!(� 5  �� '

����    �� /!]�& z	�!� ���	��� ��b6� #�PCR  ��.!k� 5  

lµ 5  �� =6 �' R�x;� ��lµ 1   s�!�L� �B�� r6	���

 ' .,#�'X	� ���B'����� R9 ��  9���' ��V 80  %.� #�  

45  #k�d� ���*E R9 ��5/1    $!B�* %��!] .]��' 


T!!�  �� 7�	.!!��� R�!!�;� �!!�' r!!� .!!	�� �X!!��E   

.., 7�(�  

  
 ����2. ��
"�#  ��
�� 	�� �$%&� 	��# �'&�
����� �
(��� 	
� 

����# ����  

����  ����� �	�  ����  �!�  "	��  	�   

�#�  �)*#� +
!��#  1 ��,  5 �-).�  C◦ 94  

"#�  ��
 +
!��#  

30 ��,  

1 �-).�  C◦ 94  

� !�0�!� ��12�  1 �-).�  C◦ 52  

3!�45  1 �-).�  C◦ 72  

"6�  �0��� 3!�45  1 ��,  7 �-).�  C◦ 72  

��#$	 	
  

�9  ���#�< ���  -��.!� �� �  #!@od � 826    ��!� $!�3

 �9 ���!!�aro 5510 !!� ��!!� $!!�3��9 �� pur  '852 

 ��� $�3 ���� �9thr #�� ����� ��  )����!� ��� 

Y	��'�� ��	���  .!��� ��3' 
��6�6	�    #!� .!���d '

 ..6	�� �	���6, �� 
��6�6	� )����� �]�x�<� ��A

  ��� �!� �	�!� �'� �� -.�E /�� #� =	���E ��   ��!�

-�'�    #!!�* }�!!� 5)1�!!, ' �� ��!!,�,� �� �!!�� ��

  /�!, ..K -.��K� �K6 �'1    �!]�x�<� ���.!��

 =6 �'PCR #	�� ��  ��K �� 
��6�6	� )����� ���

�� � y��� �� ..��      -.!�E $!�� #!� z	�!� 5/�!, �	

-.!!6�� ��!!K �9 �!!	� �!!]�x�<� �!!*^	' �  �� �!!�

    ��� �!� �	�!� #!� $D!� ��� �� �	� ��1����G   ��!�

-�'� �� �� .,��.  

  

  
 )&*1 +,-�� �.
/�0� 	
��"
# .PCR1��� .  	
�1  
�3  �#

 �� �$%&� 3�
�" )�
* 4$���thrA )825  �� 8(:
# ;��purE 

)510  �� 8(:
# ;��aroC )826  >"��
� 	��-
# (:
# ;��

1��� � ?$�,�,��  	
�4  
�6  3�
�" �# A�#�� 4$��� �#PCR  �#

���� 	�� �"�" � >($* 8�'-
$*�*� ��
���-
# 	
�  ��,� ��
* 	

 1��� .;��M �:��"�  �("
B" 	100  	:
# ;���� �*
#  

M    �        �        �       ١      ٢       ٣ 

800 

500 

300 
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%�&  

 �S�& R�& �� ~�A y��� �� )����� 
63  ��B�! 

 $	�')Kauffmann-White ( �� =��2400  Y	��'��
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Screening and Molecular Detection of Salmonella Infantis 

 
Hedieh Rahmati1, Reza Ranjbar PhD2, Mehdi Ghiyamirad PhD3 

 
Abstract 
Background: Among different Salmonella serotypes, Salmonella infantis is one of the most important 
causes of illnesses in humans and animals and its prevalence is increasing. House, keeping genes are 
required for cell performance and are typically expressed in all types of the cells. These genes can be 
considered as screening targets for microbial detection. Therefore, the purpose of this study was to 
evaluate house-keeping genes as targets for screening and molecular detection of Salmonella infantis.  

Methods: Forty Salmonella infantis strains, recovered from the patients with salmonellosis hospitalized 
in different hospitals of Tehran, Iran, were included in this study. Identification of the strains were done 
using standard biochemical and bacteriological methods; polymerase chain reaction (PCR) was used by 
specially designed primers of housekeeping genes (aroC, purE , thrA) for screening of Salmonella 
infantis. Some Shigella and Escherichia coli isolates were used as control strains. 

Findings: The housekeeping genes were amplified successfully with the final size of 826 bp for aroC, 
510 bp for purE and 852 bp for thrA genes in all Salmonella infantis. Any positive reaction seen when 
the test was done on Shigella and Escherichia coli strains, indicated that the method has good specificity. 

Conclusion: According to the findings achieved in the study, it might be concluded that selected 
housekeeping genes used in current study are suitable target genes for screening and molecular 
detection of Salmonella infantis. 
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