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Abstract:
 
Background: Heavy metals are toxic for human beings, animals and even plants. For 
example, nickel causes contact hypersensitivity and also may have carcinogenic effects in 
human. There are physicochemical and biological methods for removing these elements 
from environment. Some bacteria are able to remove these elements. In this study, the 
resistance of bacteria in Aran and Bidgol Salt Lake to heavy metals has been evaluated. 
Materials and Methods: Seven bacterial samples of the lake were transferred to Ventosa 
culture medium. Isolated colonies were grown on the medium containing nickel. The 
resistant bacteria were transferred to media containing other heavy metal elements. 
Biochemical, morphological and phylogenetic studies were done based on sequencing of 
16S rDNA gene in order to identify the isolated resistant bacterium. In addition, enzymatic 
potency of the bacteria was evaluated for determination of biotechnological value. 
Results: 16s rDNA sequencing was applied only for one (out of 46) isolated halophilic 
bacterium. The bacterium displayed a good potency for growing up in the medium 
containing 2.5-10% NaCl with a considerable tolerance to nickel and other heavy metals.  
Conclusion: A bacterium with 98% homology with Salinovibrio costicola species is 
resistant to some toxic metals and it also has the potency of removing nickel from the 
contaminated environment and producing some industrial enzymes.
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 t'�(�� ���Q ��. �	�� ;��� 
'��) 1.�. . 
�0!	��. �\
 .��� 

 �) >)�.�� ��0=�	eN �)� *�H��*! >\�$B.	S� ��   	�5/0 *N�N 
N�	� :���) %�\�A �.�� 1) ��� ��105  	A106�0�N ���� �. 
�0!	�  .(

 *
��
B�0�!;��� ��	) %&�
	���'�(�� *! .�� M�� �'�� 
	- 
	-
 �� 
'� 1�) >_!�� �)� *� �.	Q.�
. >��V	- � �� jV

 �. 
��a�	���37�0
	� *K�. *� .���*0T- := U��� *SN	d� .��� 
>��� ���Q. MIC )Minimum Inhibitory Concentration (

�M�� �- 
�� � *� �.�20&� �=	���>��� ���Q ����� .��� . 
 �'�� ;��� M��*�� B�0�! �	��A �����*>�� �	! .;��� <=� �. 

%&�
	���'�(���
.�� �)� *� �.	Q �� 
'� 1�) >_! 
	- . �)�
>\�$ �. �� �A^	� 	= 
'	&� 
	-1���� *� �^�� ����� 
�0!	�

i'	2� �2�A M�� <=� *� )�] 23�24[.  �� 1�) �=	��� <�e�� U�M��
p�� >!�)� *�+A�
�) .:�
 <=��� �
.�� U�	�� 	- : U��0�


 ��(�
 �=��! �>N	�! �=��! �i���.	! U��0�
 �1�2
 U��0�
 �t��

'� U	TN�� ' j� U	TN�� .B���� �d2� t� �. p�0�� 
	-

 *�+A1�)�=	_$ 
	-�0��� m=�6 �� ������0��� 	� '  )��V ���� (� 	
 J���� �dQmμ 22/0 � �=�0��jk� ��
�=.�*�  U��3 �. �'� 

 B	c�=4�0
	� *K�. �) 1.�. ���Q .����
.  
�����
�0!	� �=	���)��� ' �(=O�N���� 
	- : �.

 .��� *=�� �=	���)��� ' �(=O�N���� �=	�	�) >+K �S� *�H��
 �� 1�) ��K �(�
 *� i'	2� ��&
 >�'. :�
 
�0!	� �
��! ��\


'��	�� >�=�A�
 ;��� 
  
'	H10 �=���! %=�� �E�.  
���
 U��48 >�	�  >_! 1.�.�) . g'� ,	�� �� i�� 
M��� �
�

Smibert'  Krieg �) i	Y
�] 25[� >�N#H �=	��� B	H <�� �. 
 %��	0V ��&!'���- �.3>��� i	Y
� M�
 �E�. .�<��c�-  >&A 

 g'� *� �l����k��Atlas �) i	Y
�] 26 .[>�N	S�� 
�^	A	! *-
 B���� *���'3 �E�.  ���Q ����� .��� ��&!��V �O'���-

>���. 
'	H ��. *0�	_
 ;��� �. �= �.'M�� 	� �#��� >�N	S� 10
�E�.�) 1.�. �	_
 �=���! %=�� :�
  .>&A ��� 1�'� ��	k�N 
	-

g'� ,	�� �� M�
 ����&!� ' �^��� Smibert'  Krieg  i	Y
�
�)�
] 25 .[� ����� ����! b�	�� Z�` M�
 ' g'� ,	�� ��

 1�) *�E�A ;���Ventosa ���	(�- '  <��SA�)] 21.[ �=	��� 
��V :�A��� �0
� *� *� >��	&H <��SA ' <��(=	���0A �<����

 �)� *�H�� �. 
�0!	� ���&
	k��� ��2�A 	� <�&=	�'�0=��
 ��0=�	eN)5/0��N�	� :� ( ;��� *� � �	�� >�=�A�
 
'	H10 

E�.�:&=. 
����	(� 	� ' �=���! %=�� �0
� 
	- i	Y
� �(�A���
>��� .*N	- �� �S� �)� i�� 
	-2 
	�. �. 
��a�	��� �'� 35 

�) 
��� 1���
� .��� �0
	� *K�.1 1�
�	� B'�K *� *K�A 	� ' 
:&=. *
	��	!�) ��&TA 	-�
] 25.[  

  �O ���(A �� 1.	T0�� 	� 
�0!	� �N�(�� �=	�	�) Sr 

DNA16 : u���0��DNA g'� �� 1.	T0�� 	� Marmur  	�
�) i	Y
� U����}A �!�
�] 27.[U����SA   �	�� �. *0��� U��E

 U�� <=� �=�M�� *! .�� 
�	� <� ' b=	� �O'�0�
 �. 
������Q
�	�� *� 30*2�Q.  
�0!	� �N��� 1���=. ��) *0&() �0+� R�� 

 u���0�� *Y�0
 �. ' 1�)DNA�� U��E �0+� ���>. DNA 
 �M=�� *� 
���+e
 
��� 1�) u���0��20-�) �20��  . 
���

*
��
 �u���0�� >�E i	Y
� �� �	���6� 
	-DNA BO �. ��0�� 
�'�	�� 1�E�. �
�) 
��a� �	� .  �O ���(A 
���Sr DNA 16 

B	����
�= 
	-��=��V �� F 27' R 1492 �) 1.	T0�� . <=� �!x
-��=��V <=� *! >�� 
�'�" *0(
 >+K ' 1.�� ����� �	


�0!	� �=	�	�) ����N	- 
	-1�) .	+�_�V��
] 28[ . .��� .��� i	�A
>_� *�+A �O	��� >!�) �� �N�(�� U	_=	��� 
��� 1.	T0��. 

B	`A� 
	�. 	-��=��V 60 1.�� .��� �0
	� *K�.  ' �N��A�� *� 	-
>�� �=� ��):

27F  �3' AGA GTT TGA TCC TGG CTC AG 5'     

1492R�3' AAG GAG GTG ATC CAG CCG CA 5'    

��!�'1��Y
� 
	-.���
	0�� g'� 	� ������V 
� Rohban ' 
 U����}A �!�
� 	� ' ���	(�-�) i	Y
� . �. 1�) i	Y
� U����}A

 �=�M�� *! .�� B	`A� 
	�. �. ���}A ' B	`A� 
	�. �	�� U��
� R�� 	-�0���	V <=� p�
�*\
 .��� �
	� ���� >�. ��=.��] 29[. 
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�	���K 	�i'	2� ��&
 >�'. :�
 
�0! �... �

*�	��`� ��q| �	+� 1390| 1�'. 15| 1�	�) 1 � 57

 
	�. �. *�N'� ������A	
.96*� *K�.  U��5�) i	Y
� *2�Q.  .
 ���(A *��h35 �������A	
. 
	�. 	� 1�
�) ���(A �(�� 94 

 U�� *� *K�.1 B	`A� 
	�. �*2�Q. 61*� *K�.  U��90 ' *�
	f 
 M0�� 
	�.72*� *K�.  U��1.�� *2�Q.  .*� ���(A ��\�� �=	+


 �	0�	�DNA- *
��
 �1�) ���(A 
	*� 	- U��10 
	�. �. *2�Q. 
72�
�) 
���+e
 *K�. .  B�`��PCR �'�	�� BO �. 2/1 

 �E�.�) ����'�0(N� .*
��
 
	-DNA U�� *� 1 �. >�	� 
 >�	f O	0N'120�� 
��.�� j(� ' �
����. >!�H *� >N'   BO

�) i	Y
� .*
��
 �� �E	H 
	-PCR� >+K ��	= �N��A*� >!�)  
�. �O'�!	��) B	��� 1�! �
. ���(A *SdQ �N��A �� �E	H �=	0
 


��K *� '� ���	$� 	� 1�) F27 �() �.1�	�)  1 1�) 1.�. �	_
 
>�� . ��K 
�0!	� *=�� �=	�	�) ���	= �N��A �� �E	H �=	0
 	�

 �A	�#6� 1	e=	V �� 1.	T0�� 	� 1�)NCBI>��� U��E .  
  

��
��  
K �. 1�) 1.�. �	_
 �=	0
B'�1�	�) 
	- 1' 2 �	�� �

�� 
�0!	� *! .��.>\�$ ��GH �. �)� �=	
��A �� 1�) �!x 
	-
�� ���. �� <�e�� U�M���)	� . 	A �0H >�� �.	Q 
�0!	� <=�

 >\�$10B�� ����  1�
� ' 1.�! ���A ;��� �. M�
 �� �(�
 
�
	�� .M�� *� ~���� ���
��.�	� >\�$ <=�0_��  1�2
)	� >\�$ 

05/0 B�� ����(=�0�! ' <M�� *� ~���� ��   �(�
)	� >\�$ 11 
B�� ���� (.��.  �=	0
� ��_� �=	���)��� ' 
O�N���� U	_=	��

*! .�!Salonovibrio  costicola� )1.��
	� Vibrionaceae( 
�T�� i�� ���	��!�! :=�
�	�0�� 
���- ���k�'�
� �Q	�  :�
 ' 

 ��&
 >�'..��.��()t��� ��'�� �
��! ��! � )Z	T) ��$( �
 �
� i�! ' i�
.�� .
�0!	� 	A :�
 ���A >���	Q 20�E�.  �. 

 >_! ;���.�� ���. �� .
�0!	� <=�U����-���! Z�`� *� �.	Q -

��0!'�� ��h �=	- ' ��N	-�A.�� ��� 1.	T0�� �=	
��A �N' �M!���  
B�0�����' �'�	!	� >)��
 <��! b��� ����� *� �� . >&A %=M
�-

	-� 
��N��� u�	�	_
 1��-.��GH %=M
� � ��^	A	! 
	- �����&!
1�'�' �^��� ����0�� ����#��� 
�0!	� <=� �.  .��.  �����

�0
� *� >�'	2��:�A�����V *� *=�� <=� >�'	2�  ' <����
�	&H ' <�&=	�'�0=�� *� ��&
 >��	&H *� >�&
 �=�) >�

.�. �	_
 �� <��(=	���0A. � �� �E	H �
	� u���0�DNA �
	� M�
 ' 
 �O ���(A �� �E	HS rDNA 16�() �. 1�	�)  2 1.�. �	_
 

>�� 1�). �� �E	H �=	0
 *&=	2� ��	= �N��A �A	�#6� :
	� 	� 
NCBI�	_
  .�K' 1��-.98�E�.  >-	�)  	�Salinovibrio 

costicola .��.  

  
��� ����� 1- 	
�� 
� �� ������ �� ��� ����� 
��� ���
�  F27 	��!�� �" Salonovibrio  costicola ����� � #��� $�% 
&�'�" �� ��� ���  

3'GCCATNNNNCNGGTTACCATGCAAGTCGAGCGGAACGGCAGCATTGAAGCTTCGGTGGATTTGCTGG
ACGTCGAGCGGCGGACGGGTGAGTAACGGCTGGGAACCTGCCCTGACGCGGGGGATAACCGTTGGAA
ACGACGGCTAATACCGCATAATGTCTTAGTTCATTACGAGCTGGGACCAAAGGTGGCCTCTACATGTAA
GCTATCGCGTTGGGATGGGCCCAGTTAGGATTAGCTAGTTGGTAAGGTAATGGCTTACCAAGGCGACG
ATCCTTAGCTGGTTTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA
GGCAGCAGTGGGGAATATTGCACAATGGGGGAGACCCTGATGCAGCCATGCCGCGTGTGTGAAGAAG
GCCTTCGGGTTGTAAAGCACTTTCAGCAGTGAGGAAGGTGGTGTACTTAATAGGTGCATGGCTTGACGT
TAGCTGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCGAGCGTTA
ATCGGAATTACTGGGCGTAAAGCGCATGCAGGCGGTTTGTTAAGTCAGATGTGAAAGCCCGGGGCTCA
ACCTCGGAACCGCATTTGAAACTGGCAGGCTAGAGTCTTGTAGAGGGGGGTAGAATTTCAGGTGTAGC
GGTGAAATGCGTAGAGATCTGAAGGAATACCAGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGC
TCAGATGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGCTGTCT
ACTTGGAGGTTGAGGTTTAGACTTTGGCTTTCGGCGCTAACGCATTAAGTAGACCGCCTGGGGAGTACG
GCCGCAAGGTTAAAACTCATATGAATTGACGGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTATT5' 

  

 ����� *���1- MIC .)��� ��++! ��,5 :;�� ����<( 7 �=>% :?�" $�% 	��!�� ��� 	�� �� *
5 ���5 @>< �� A'�5�� "�
5 B�C+? D�E 
���% 
� F��G5. Salinovibrio  costicola  ������ #��� 
&�'�" �� ��� ��� ���� 	��? :�� H�� �� �"�I�?� ��  

M��  Ag Pb Cu Zn Co Cd  Ni  
MIC (Mm)05/0 �8�2�1/0 �8�5/0 �11�

  

 ����� *���2- :�?�>< �' :5��G5 #�D�5 7���% 
� F��G5 �=>% :?�" $�% 	��!�� ��� �� A'�5�� "�
5 B�C+? K�D�E . Salinovibrio 

costicola #��� 
&�'�" �� ��� ��� �  ����� ���� 	��? :�� H�� �� �"�I�?� ��  
M���Ni�Cd�Co Zn Cu�Pb Ag 

>�'	2� 1��
�i'	2  ,	&H�i'	2��,	&H�i'	2��i'	2�  ,	&H  
:�
�� �
.�� U�	�� R�A�A *� 1.	T0�� .��� 
	-: Ni:  ��(�
 �=��!Cd : �i���.	! U��0�
Co : �>N	�! �=��!Zn : �
'� U	TN��Cu : �j� U	TN��Pb :�t�� U��0�
Ag :

1�2
 U��0�
.
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���	(�- ' ������ 
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 ����� ���2- 
� L
��5 �%�� DNA�� ��� M��N�?�  $�% 	��!�� 

���% 
� F��G5 �=>% :?�" Salonovibrio  costicola *
OP5 �
 �����  #QS�rDNA 16#�  
��H��PCR�	�R������ �� �"�I�?� ��  

 F 27 � R 1492) a :#�T% ��1 U	��� 
��! b : �� �V�< �%��DNA 
 U��� M��N�?�c : #Q ����� *
OP5 �%��S rDNA 16.(  

  
 "#�  

��(�
 M�� *� >�'	2� �=	��� �. 
�0!	� Costicola 
Salinivibrio .�. �	_
 �� >�'	2� <=�0_�� . 
�0!	� <=� ��^	A	!

�� 1�'� �����&!�� �^��� ' �#��� ����0��.�� >���  . �<��c�- <=�
*N'M=�t�� *� j� ' >N	�! �.�� ,	&H 1�2
 *� ' i'	2� .  �26	��


�0!	� *! �	+K ��=� 
	-1�) 
�	���K 	Y
� �� j�K < *� �
�
>�� �=� ��): Romano 
�0!	� ���	(�- 'sp. Salinivibrio 

*2d�� �� ���
.�! 
�	���K 	�N	0=� t��K �. 
�] 30[.<��c�-  
Wang ���=	A >�'. :�
 m6	�� �� �� 
�0!	� <��- ���	(�- ' 

�
.�! 
�	���K] 31[ .Huang ���	(�- 'M�
  
�0!	� 
Salinivibrio costicola �V *h	=�. �� �� ��K 	�
�T�N	! ��)

�
.�! ]32[. Chamroensaksri  
�0!	� ���	(�- '
Salinivibrio siamensis ��  ��K ���=	A �. 1�) ����A �-	� ��

�
.�! 
�	�] 33[' ���	(�- ' �	�����   
�0!	� %-
Salinivibrio proteolyticus  ��K �	e0�� ��) *h	=�. ��

�
.�!] 34[. K�����5 �W��  	= ' i'	2� <��SA 
��� �� �)'�
0)�. �	�� <�e�� M�� *� 
�0!	� �.�� ,	&H*��
] 35�24�23[P 

��� *! U��E <=��  ��GH �. 
�0!	�1 <�e�� M�� �� B�� ���� 
*� ��)	� �)� *� �.	Q >_! ;��� �. �. ' i'	2� 
�0!	� �����

>\�$ �. ;2� *! �A��E<�=	V 
	- �� �A1� ^�� ���� ���! �)� 
*��� *0��� �\
 �. ,	&H 
�0!	� �����.�) . *� *K�A 	�/=�SA 

 ��=	��� <=� �. 1�) ��K 
�0!	� �y�� j� �t�� ��(�
 *� i'	2�
i���.	! �1�2
 *� ,	&H �N' >N	�! '' .�� 
'� . 
�0!	� 
 :�

 >�'. Vibrio Costicola) �� 1.��
	�Vibrionaceae ( M�

+�	_� >�'	2�.�. �	_
 .�� �� t�� ' �(�
 *� >�&
 �� �>�� 1 

]36[.  m�2�A <=� �. 1�) 
�	���K *N'M=� �. 1�2
 *� >��	&H
�� ���	(�- ' �	����� �=	0
 	� m�	d�*N'M=� i	�A �. *! �)	�
	-�

 1�2
 *� >��	&H M�
 	+
� ;��A 1�) 
�	���K ��&
 >�'. :�

 >�� 1�) g��M�'�� ��� <=� ��N. �
��A 1�2
 M�� 
^	� >��� 

�)	� U�M�� �=	� *� >�&
] 23[. �=	��� <=� �. 1�) ��K 
�0!	� 
.�� �.	Q >\�$ 	A 10�(�
 �^�� ���� ��  ;��� �. ���! ���A 

��&
 >�'. :�
 
�0!	�Staphylococcus. sp  1�) ��K
 ;��AGaballa ���	(�- ' M�
 	A �(�
 *� ���A >���	Q 10 ���� 
 �^��>)�. �� ]5[. 
�0!	� *! >�� �N	H �. <=� :�
 
	-

 Z#� �� ���	(�- ' �	����� U	2�2�A �. 1�) ��K ��&
 >�'.
,	&H �e�- �=	��� <=� �=	0
�
.�� �(�
 *� ] 23[. Park ' 

 �(�
 *� i'	2� 
�0!	� ���	(�-Hafina alvei5-5  	� m6	�� �� ��
 �
.�! 
�	���K �(�
 
^	� >\�$
�0!	� <=� ' �.	Q  ���A *�

30.�� �(�
 B�� ���� ] 37[.  ��K *N'M=� �
�0!	� <=� 	� *&=	2� �.
>�� i'	2� �(�
 �� 
�0�! >\�$ *� m�2�A <=� �. 1�) . <=� ��N.

�� �� ���
�0!	� 
�	��	� ���A � Hafina alvei5-5  >\�$ *�
.�. >�&
 �	�� �6 �. �M�� <=� 
'	H ;��� �. �(�
 
^	� .�. 

 �	����� �=	0

�0!	� ���	(�- ' *� �e�- ��&
 >�'. :�
 
	-
�
.�� ,	&H M�
 >N	�!] 23[� 
�0!	� *! �A��E �. costicola 

S. >)�. M�� <=� *� �=^	� >�'	2� �=	��� <=� �. 1�) ��K. 

�0!	� �. <�e�� ' ��� U�M�� *� >�'	2� �=^. �� �(= 
	-

�� �� >�'. :�
��= ��GH ���A%��	0V ' %=�� 
	- *! >&
�. 
%&�
	���'�(�� <=� �)� 
��� 
�'�" �E	�� 
��� ' ��0&- 	-

%=M
� >�N	S�|�V ' 	-����N	- �. 	-
�'�" M�
 	-�
�] 3[.  �=	0

%=M
� ��GH ����� ��K �(�
 *� i'	2� 
�0!	� �. /�0�� 
	-

�	_
 �1�)%=M
� ��GH 1��-. ���0�� ' �^��� ��#��� ��
	� �=	-
.��. ��GH ���0�� �N��� u�	� %=M
��^��� ' 
�0!	� �.  

Salinovibrio costicola �) 1.�. �	_
. ���	(�- ' �	����� 
M�
 
�0!	� �. �� ���0�� �N��� u�	� %=M
� ��GH 
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