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!
�� "��#	 �
$�% ���&� Metapenaeus affinis �� '�() *���  &�

"�+
� *��+  "����,�-
��% �	16S rRNA  
  

.�/�� #+&0�" #+&-"1�+1# ��
� ����+ �2*"%&03 "#,�� ,�4� �3��+5&6-+ 7�� �2  
 

     � :�����	 
������ 94                   :����� 
���������� 94      

�,�8  

����� �����  ��	 ���� ����� ���  !��� !� �	 �"���#  �$�! �$�!	 �	 � �%�& ��� �  �	���

'�(% )��� 	�!	 �	��* ��+#! .-�� .�! *!  /���01�2� /3�$45 �4�" .�! !�6 �74 �� 8��.���" � �+4�4 ��#

���� *! �� �9:2� -)��;��20 ����0 �  !	�0< =+>���< �4�� � �!�0 /?!��/0��  5 ����2@�$��/� 
16S rRNA  	���/���0 �2$��" �!�6. �2��0 A2@!� �*��PCR ��> ��B3�  5 '��$4 .�� ��C4! /?!��/0�� 

 5 16S rRNA �@ D��� 486 *�0 8#G�	� H�� -	�0 480 H����> /45  -J����4��6 H����> /45 �/(J��� 

 �2  �L4 /?�9$4! H����> 	!	 ..��4��� 1�2� /M���(��# �!�0 �4�+4��# �# *! �9:2� 000/0±000/0 

))��;��20 ( ��215/0±333/0 )����0 (� 215/0±333/0 ) !	�0< (� .��4��� 1�2� ����T(@�4� �!�0 

�4�+4��# �# �9:2� *! 000/0±000/0 ))��;��20(  ��003/0± 003/0 )����0 (� 001/0±001/0 ) !	�0< (

	�0 ��U$� ..��4��� 1�2� /M���(��# .�0 ��  �9:2�007/0±608/0 � .��4��� 1�2� ��T(@�4��� 

003/0±002/0 �� ����W�. ��  	�0 8@ � /M���(��# 1�2�  !���  	�0 X��$� ��4��0 '��$41�2�  !� 

 /3� �@ �C4< *! .	�0 �Y?�:� 	��� Z[�2� �	 �����T(@�4��Y+> ���� A#�@ D(; *!2�  !�9� -�#3�$45 1� /

��!0 � /���0 .�! '��$4 /0��*�! - �/�  < ���"��@H!� �4!���0 �	 /�\�� ������ ��L" �*��*� ]�W

 �*�! �0 �4�" .�! ���%^	��.  

��9	+� :�,�(- .��Y� -/?!��  -)��� '�(% -/3�$45 1�2�S rRNA16 -Metapenaeus affinis.  

1-  �"���# H��L4!	 -`\�� H��" -���! /��2���@ ��CL4!	. !��! -)��;��20 -  

2- !H��L4!	 -/����	  �2� � ��(; H�3L4!	 -`\�� H��" ���	�$�  �"���#. !��! -)��;��20 -  

3- ! �"���# - �+; ����	 � )��� '�(% �5�?�@! H�3L#�a� -b�$45 Ac0 ���	�$�. !��! -)��;��20 - 

* :d�Te� H�2e��4 Sourinejad@hormozgan.ac.ir 
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 .%,;% 

/���0 1�2� /3�$45  ���0< ��72� �0 d�+;! 

������ /�\�� � H��0��!	�0 �!���� ���%^ *! 

��+#! Ha���! �!	��%�0 ) ��!Thorrold et 

al., 2002; Thai et al., 2006.( 1�2� 

/3�$45 /��4!�� �	 ���U� H*!�4! /$�Y+> �f�� 

���0- .�!�0�20 A#�@ ��Y+>�# �	 �C�$4 

A#�@ ��  !�9� 1�2� /3�$45 g� /��#	 

)Glenn et al., 1999 .(/0��*�! 1�2� 

 ��	�4�"�! � ��$%�� �Y?�:� /3�$45 

��Y+>�# `�;\[! �0 /�*�! !� �	 ��$�!� 

�9�[��20 � �4�� /(��3� �	 ���$%! 

 !��L#�a� �!�6 /�.�2h+# .�#	 .�! 

`�;\[! �!�0 �i�jk *! �4�"��# �	 l�Y� 

����� � �	 �Y2� ��0<����� ��j� ��! 

)Valles-Jimenez et al., 2006; Vera et 

al., 2011.(  

H	!�4�% Penaeidae H��" D�����# 

�4�" *! /;�2$� � �#��% �	 �@ ��! ���� ��#

mn�X�W� � �#Z[�2� /����	 ��# /�!�$�! � 

�+�4 /�!�$�! �	 ��!��  ��> ���� /� .�4��

 ����� �����Metapenaeus affinis (H. 

Milne Edwards, 1837)  �@ �0 Z(Y$�

 H	!�4�%Penaeidae  o2> �Metapenaeus 

��!�4�" *! /3� - 8�� ��#p< �	 ���� ��#

 �0 )��� '�(%Ha��  �0  �"���#  �$�! �	

/� ��+� .	������� �����  Dn� �	 d�� �#

 ��	 ���� ���  !��� q�W? *! ���� ��� !� �Y0

/� r�n$%! 	�% �0 �*�� ����� *! � �#	

/0 ��!	�0 l�Y� �	  < ���%^ .	�!	 �!�6 ����  

`!���U� /:�W� �0 �L2� /Y��[ �  /4�e4!

1�2� ]:� �0 ��! .3+� �4�" /3�$45�	 �# 

/k!�4 G($c� ��f�� /����!�U> 0�!��	 

)Cognetti and Maltagliati, 2004; 

Stamatis et al., 2004 .( `��j� *! H	�j$�!

 	�>��/?!�� �	 ��#DNA Z�6	 *! .���

����9�[ �	 �# `!	�>�� ��20 ���+� .��Y� �

 < /3�$45 1�2� � �#��! �	 .d�� ��%! ��#

DNA 0 /�����2@�$�� �H	�$e" ��[ �0 �!

�4�" �	 /3�$45 ��4�L4  !�2; G($c� ��#

 H	!�4�% ��#����Penaeidae  H�� H	�j$�!

 D�?	 �0 ��4�L4 .�! *! H	�j$�! .��!.$�!	 

/"a�� *! ����e0 p�(:� ��#�24��  ��;

 �s�0 g�4 � ��	�� Z��[ *! �f!�� -/��@���4

 � /3�$45 1�2� � ��$%�� /���0 �	 -A�>

 m��2� /(��3� �4�� ��!)Garcia-

Machado et al., 2001; Klinbunga et 

al., 2001; McMillen-Jackson and 

Bert, 2004 5 .(16S rRNA  /3� *!  
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/k!�4 ��e0� ��U$� �	 ��45 /�����2@�$��  ��!

/�  �L4 	�% *! /(��3� .���� �;�� �@ �#	

�4�" .�0 1�2� � ���+� �Y?�:� �!�0 � .��Y� -�#

�:0!� /��2����� � /3�$45 b�3j� /$�Y+> �� 

�k H	!�4�% �� o2> �0 H	�j$�! *! b�23� 

/?!��/0�� ) ��! ��j�Ketmaier et al., 

2008; Calo-Mata et al., 2009 �0 ����� .(

`�Y?�:� /�  �L4 .�L�� �@ �#	?!��/�0�/ 

  516S rRNA ����2@�$�� ��[ �0 /�

��9��� /3�$45 1�2� /���0 �!�0 ����<

�4�"�c� G($c� ��# H	�j$�! /����	  �$���

 .��! H������	!a4 )  !��3+# �1393 ( �0

 *! H	�j$�!/?!�� /0��  516S rRNA 

����2@�$�� -/�$45 1�2��3/ ����� *��� 

Fenneropenaeus merguiensis  !� �	

��%�`� � � ��s���b  �!�6 /���0 	���

1�2� .�4	!	 /M���(��#  ��	 /$�Y+> � .�0 

/$�Y+> /�s�0 �	 .�0 ��Y+>��# �4�" .�! 

�	 �	 �9:2� /���0 	��� �� ��!�" .

.�2h+# '��$4  �L4 	!	 �@ ��Y+>��# 

����� �*�� �	 `����% ��s � b���� 

ts�+$k! ��Y+>��# ��k!� !� *! �74 /3�$45 

D�3L� /��0 �2& �# �2#	 .�9� /3�  	�0 

��Y+> ��#�	 �9:2� 	��4 u�$2$�! D0�6 

����) - !��3+# � 	!a41393(.  

���k�)  !��3+# � 	!a41394 ( H	�j$�! �0

 *!/?!�� /0��  516S rRNA ����2@�$�� -/�

$45 1�2��3/ �c� ����Paramysis 

intermedia  H	!�4�% *!Mysidae !� %�0 �	/ 

�#�c$�!� � ���������  �$�!�#�   �"���#

 ��� �$e   �$e&�(0 � /���0�4	�@1�2� . 

/M���(��#  ��	/$�Y+> � .�0/$�Y+> /�s�0 

�	 .�0 ��Y+>��# Paramysis �	 �	 

�9:2� p��� ( �"���#) )��� '�(% �	 � 

'�(% ��!�" �	 ( �$e&�(0 �  �$e��) ����	 

 �+;  ��!�"�� . !��� 1�2� �����T(@�4 

 ��	 � .�0/$�Y+> Paramysis �	 �9:2� 

p��� �	 '�(% )��� A�0�� *! '�(% ��!�" �	 

����	  �+; 	�0 ..�2h+# '��$4  �L4 	!	 �@ 

��Y+>��# Paramysis �9:2� p��� � '�(% 

��!�" ts�+$k! ��Y+>��# /�!�C� !� *! �74 

/3�$45 D�3L� /��2#	 ���k�) � 	!a4

 !��3+#- 1394(.  

�+2#� �  !��3+# )1390 (�0 H	�j$�! *! 

?!��/�0�/   516S rRNA ����2@�$��/� �0 

�e��9� /?�3?�� ����� ��0� ��� Penaeus 

semisulcatus '�(% )��� � �4�"��*  < 

Penaeus semisulcatus persicus  
�2$%!	�� .'��$4 D��k *! .��Y� /?!��  �L4 

	!	 �@ �Y:6 ��B3� H�� t�9�6	 �!�!	 561 �j> 
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*�0 ��!. 8#	��j/ ?!��/��# 16S rRNA  �	

�4�" � *��4�"� ���� .�! *! �# �	 ��k�4 ����0 

� )��;��20  �L4 	!	 �@ /?!����#  ��	 �0

 H��<*! �# �	 ��k�4 t�9�6	 �0 8# �90�:� �4�!	 .

�C�$4 8#/j�	� /?!�� �4�" � �4�"��* ��@�� 

 �L4 	!	 �@ 18 /2�L4�> �*�0 �	 .�! �	 g� 

H	!	 ) ��!�+2#� �  !��3+#- 1390.(    

 �	�n$6! � /$%�2� ��0 ��+#! 	�>� �0

/��;\[! )��� '�(% �	 ����� ����� �	 

�2��* 1�2� /3�$45 � ��$%�� /$�Y+>  < �	 

)�$�	  .�! *! J�# .�e�4A#�a�  /���0

p< �	 ����� ����� /3�$45 1�2���#  d�+�

 � ����0 -)��;��20 Z[�2� �	 )��� '�(%

 !	�0< �0 H	�j$�! *! /?!��/0��   516S rRNA 

����2@�$��/�  ��! =0�2� ���� �0 �>�� �0 �@

 �0 .��! H�L4 �$%!	��  !�0  �2@�� -.�L��

��	/0�� �0 .�! J�# /� !�� �	 H�2�<  b�	�4

/45 �4!�% �!�0- ���%^ �*��*�0 � H��0 ��!	�0

��Y+> *! �2��0 < d��4	 �0 � �#  �0 �>�� �0

�4�" .�! �*���?�� ���?- �	 ���4�0 ��B3� ��#

 ����� �m��2� ������ !� ��� d�+;!	�@.  

  

7�� � �+
%�<  

����� ����� Metapenaeus affinis 

v?�0�4- 	!�Y� �0 18 -	�;  d!�� ��� *! H	�j$�! �0

p< *! Z[�2� �	 )��� '�(% /(k�� ��#

 � ����0 -)��;��20 !	�0< )6  �# *! 	�;

 (�9:2�=+> ���< �� )D3� 1 (� o� *! 

���B� �	 D3?! 96 ���	 �0 H��L���*< b�$45 

H�3L#�a� �5�?�@! '�(% )��� � ����	  �+; 

d�9$4! �2$���.  

u!�c$�! DNA �0 ��� D2�- �����(@ �0 

w�4! U�����!/ *! ��� ���0 ��2� ���� ��C4! 

) ���"Taggart et al., 1992 � (DNA  ��?!

�	 100 �$�?��3�� p< �:9� D��$�! Dk � �	 

���	 ���& �>�	 	!���$4�� �!�6 H	!	 �� .D�6 

*! ��C4! PCR- ��j�@ DNA u!�c$�! H�� �0 

H	�j$�! *! *�����$3?! d5 *��"< b� ���	  �

 ��+@DNA  �4�+4 �$�?��3�� �	 Z���� �0

DNA  H��$�	 �	NanoDrop /0��*�! �� .

��> .��Y� /$�Y+> ��$%��  ����� �	

/?!�� ��� *! �����  5 8�9$e� /0��16S 

rRNA .�� H	�j$�!   5 ��72� .��016S 

rRNA H��C4* A2@!� ��� �0 *!�+�(� �!

)PCRH��0 �0 (b� *! ���" �j> �"*�x<  �0

� d��> y�1 ��B3� �!�0 .�! *! A�� �@   5

16S rRNA  H	!�4�% �	Penaeidae  H	�j$�!

) �� ��B3� -	�0 H��Palumbi et al., 

1991.(  
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 =�1: >/��% .#
�#��+�&� 5+ ���&� �
$�% *��� '�() �� �,� ?@A% B(� ��.,#+  

  

 ��,31:  �� ���D��+ ��
% &95�E�PCR  �	16S rRNA ���&� �
$�%  

  "�+
� �,��
F(-
# &95�E�  ��# &95�E�  

5ʹ-CGC CTG TTT ATC AAA AAC AT-3́ Forward, 16Sar5ʹ  

5ʹ-CCG GTY TGA ACT CAG ATC AYG T-3́ Reverse, 16Sbr3ʹ  

  

A2@!� H��C4*�! *!�+�(� �	 d��� 50 

�0 ��$�?��3�� 100  ��"�4�4DNA- '2� 

���0 �$�?��3�� PCR (10 X)- 2 /(���s�� 

2MgCl- 2/0 /(�� �s��dNTPs -2/0 

d����3�� *! �# �"*�x< � 2 �k!� 8��4< Taq 

DNA *!�+�(� �0 �7(x u/µL5 )- 5�2�� 

 !��! (A2@!� .�� ��C4! PCR ��B3� �!�0   5

��@�� �	 H��$�	 �(3������� )MJ Research- 

d�� PTC-100 -�3���<( �0 8�72� ���	 z�W?! 

� �2��0�*�� ���4�0 /�!�>! H��$�	 �(3������� 

 �(k�� .���" `����$���!��*�� ��?�!  �	

 ���	95 �>�	 /$4��	!�"  �9�6	 �� `�� �0
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 �(k�� .�� ��C4! �%�& b� 	!�Y� �0 �

�$���!��*�� ���4�f  ���	 �	95 �>�	 

/$4�� 	!�" `�� �030  �	 z�W?! �(k�� -��4�f

 ���	48 �>�	 /$4�� 	!�" `�� �045  � ��4�f

Xe0 �(k�� ��?�!  ���	 �	72 �>�	 

/$4�� 	!�" `�� �060  	!�Y� �0 � ��4�f30 

 *! -/���4 Xe0 �!�0 .������ `��� �%�&

 ���	72  �>�	/$4�� 	!�" `�� �05  � �9�6	

 H	�j$�! �%�& b� 	!�Y���.  

'2� �$�?��3�� *! d�nW� PCR /��+� 

�4�+4�# �0 H!�+# �@��� /?�3?�� 100 *�0 �j> 

)Fermentas GmbH �+?< - (�	 d5  *��"<

-���	 b� *�����$3?! �� � ��90  < �#o� *! 

d���! �0 Ac0 /?�3?�� �@�� - 5��@�� 

{?�%�*�� � �0  !�2; DNA �!�0 ��?! 

/?!�� /0��H	�j$�! �4�� .A2@!�/?!�� ��# /0��

DNA �0 H!�+# �"*�x< Forward �0  �$e0

BigDye )BigDye Kit -Applied 

Biosystems(�3���< -  �ce41/3 � X��� 

H��$�	 DNA Analyzer )d�� XL3730 -

Applied Biosystems(�3���< - ��C4! ��.  

/?!�� *! o� �0 -/0���!��! ��4 *! H	�j$�! 

BioEdit  �2+���6 �!�0! �Blast  ���� �

Blasten  H����� �	NCBI  �5�?�+#  !���

/?!��0 ��# �o� .�� H��C2� -H��< ��	 *! 

�����	 /?!��-�# ���4*�0 /?!�� ��#�0�L�  �0 

��4 �!��! Chromas 2.23 ��C4! ��. �0 ��72� 

/����2� J\$%!  ��� /?!��-�# 4�+4� ��#

/?!�� /0��H�� �0 ��4 �!��! Clustal W 

8#G�	� ) �4��Thompson et al., 1997.( 

{%�� ��#1�2� /?�3?�� �24�� 	!�Y� 

|���(��#-�#  �3� ��#/(�J���- 1�2� 

/M���(��# � �0 �����T(@�4 H!�+# o4���!� �0 

)��! d��Nei  )Nei, 1978( � 

/$�����!*��$# 	��� ��7$4! )Expected 

heterozygosity( �0 H	�j$�! *! ��4 �!��! 

Arlequin 3.1 )Excoffier et al., 1992� ( 

��4 �!��!DnaSp  )Rozas et al., 2003 (

����W� �4��.  

  

'���#  

/���0 ��j�@ DNA  �L4 	!	 �@ DNA 

u!�c$�! H�� *! ��j�@ D0�6 /?��6 �!	��%�0 

 ��! D3�)2.( 

�2��0 A2@!� �*��PCR   5 ��B3� �!�0

16S rRNA  /���	 m�� *! H	�j$�! �060 - 

48 /$4�� �>�	m��2� �@ 	!	  �L4 	!�" .���

 ���	 -�"*�x< d�n�! �!�0 ��	48  �>�	

/$4�� ��#�"*�x< .	�0 	!�"16Sar5́ � 

16Sbr3́  *! /Lc0 ��B3�  �3�!16S rRNA 
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 /���9� d�[ �0520  .�4	�@ 8#!�� !� *�0 �j>

 d�nW� ��4�0 ���?!PCR  b� *��"< d5 ���

 D3� �	 ���	3 .��! H�� H	!	  �L4  

 

  

 =�2:  5�
��&��+DNA .� �,� G+&@��+ 7�� =�� 5+ �&��&(- ��H ���� ���&� �
$�%  

  

  

 =�3:  �
IJ% �,#�� �
$�+PCR  �	16S rRNA 5��9� �	 ���. 1:  &-��%bp100 �2  ��6: .#
�# ��<

 �*�6M�,��7  ��11&0�
� : � 12  ��16: �+����   
  

8# '��$4 )��! �0/?!�� /j�	� ��#16S 

rRNA  -)��;��20 Z[�2� *! ����� �����

 � ����0 !	�0< o� *! �����	 `�;\[!  �0

`��� D��� -)����@ /?!����# z�� �0 t�9�6	 

H*!�4! 486 *�0 �j> G�	�  ��?�4< *! o� .�4��

/?!�� ��#0 ��!��! �!��! ��4 �	 H��< ��	 

DnaSp- 4  |���(��# �@ ��< ��	 �0

A�0 �0 b� H��+� |���(��# (A�) 	!�Y� .���

 	�� �0 �nW2� )��;��20 �9:2� �0 Z(Y$�

(Unique)  H��+� |���(��# .	�03  �9:2�

 H��+� |���(��# � ����04  �9:2� !	�0< ��4  �0

 .�4	�0 	�� �0 �nW2� (b�) 	!�Y� .��$+@

A�0 �0 �	 H��+� |���(��# ('2�) 	!�Y� .���

 � ����0 �9:2� �	 .�0 !	�0< w�$L�  �4	�0

 d��>)2.(  

 ��?�4<486  /?!�� *�0 �j>16S rRNA 

 ����� ������0 ��4 �!��!DnaSp   	!	  �L4

 �@480  -J����4�� /45 H����>6  /45 H����>

/(� -J���2  /?�9$4! H����>(Transitions) -

3/0  =[�9$� H����>(Tranvertions) ��; -

/(� H�#�L� J�k � ���}! 8e�����

)Insertion-Deletion Polymorphism � (
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6  �	 A�> X��$� g�4 � ��!	 	�>� A�>

4! �4�" .�! .	�0 w� 

 �����T(@�4 1�2� � /M���(��# 1�2�  !���

�4�+4 /��+� �!�0 m���� �0 �#007/0±608/0 

 � 003/0±002/0 ��	 �0 ��<.  1�2�

�4�+4 �����T(@�4 � /M���(��#=+> ��# ���<

*! H��  � D?< b� 	�>� D�?	 �0 )��;��20

 -|���(��#000/0  /�+# /2Y� �� ����W�

�4�+44	�0  �e3� �# .�0 /���j� �4�" ~�# � �

 < d��>) ��!�4 	�>� �#3.(  

  

 ��,32:  �	 "O��
(H�< B�-+&H16S rRNA ���&� �
$�%  

P�3  4 3 2 1 
Q��
(H�<  

.�R�# 

6    6 *�6M�,�� 

6  1 5  &0�
� 

6 1  5  �+���� 

18 1 1 10 6 P�3  

 
 ��,33:  �	 "��#	 !
��16S rRNA .4��S% ��
% >/��% �� ���&� �
$�%  

*�6M�,�� &0�
� �+���� 
.�R�#  

&�%+��H 

6 6 6 .#
�# �+,4�"��&� ��
% ��<  

486 486 486 ��$��3"��&� ��
% ��<  

0  5  2  ��$��3 �+,4� ��<"(HT�
%  

000/0  000/0  000/0  "(HU����
% TVR � .��W+ 

1  2  2  Q��
(H�< �+,4�  

000/0 ±000/0  003/0 ±003/0  001/0 ± 001/0  �,��
F(-
# !
��  

000/0 ± 000/0  215/0 ± 333/0  215/0 ±333/0  "O��
(H�< !
�� 

000/1  666/0  666/0  "���
$�5
%
<  
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m�@�� �����T(@�4   516S rRNA 

 � ����0 -)��;��20 Z[�2� �	 ����� �����

 d��> �	  !	�0<4  �L4 H	!	 H��  .��!

�����T(@�4 m�@�� �Y?�:�   516S rRNA 

��#*�0 *! /2x /?!�� .�! �@ 	!	  �L4 T � A 

)56/65 .	�0 (���	  

  

 ��,34: X�-&� �,��
(-
# "�+
��	 ��< 16S rRNA �
$�% ���&� .4��S% ��
% >/��% ��  

  X�-&� (,Z��) �,��
F(-
#  

  C  T  A  G  P�3 

*�6M�,��  81/21  84/29  60/35  76/12  100  

&0�
�  81/21  80/29  80/35  59/12  100  

�+����  81/21  84/29  80/35  55/12  100  

  

\J�  

  5 *! �}�k �Y?�:� �	16S rRNA 

 /�����2@�$�� �!�0 �4�" /3�$45 1�2� /���0

 H	�j$�! ��L@ /0�2> Dk!�� �	 ����� �����

 �� �/?!�� /0�� 5 .�! `�;\[! ���j� !� �	 

r�n% ��#�$�!��� 1�2� /3�$45 ����� 

����� �	 Z[�2� 	��� �Y?�:� �	 ���$%! 

��!�".  ��+�DNA��# u!�c$�! H�� �!�!	 

��j�@ � ��+@ D0�6 /?��6  �!�0��C4! PCR 

 d�nW� /��+� �@ ���[ �0 �4	�0PCR  ���

 �� � /2�T���� /"	�?< �4�" ~�#  ��0 *��"< d5

.�4�� H�#�L� ���}! �4�0   

 �	A#�a�  /?!��  	�@ G�	� ��> �}�k

��#  516S rRNA  ��2� *! ����� �����

Clastal W  ���4�0 �	 	�>��Mega 4  �W� �

  5 b4�0 �3��NCBI  �@ �� H	�j$�!486 

 �j> /��+� .�4�� G�	� *�0/?!��/0�� ��#

 ��C4! H�� 	�!�� �4�" �# �6�� /���0 .�! �	

�� ���}! �� J�k  �4	�0- H	!	 .�!�0�20 ��#

 ����< `����W� �!�0 !� /W�W� � m��2�

 8#!���4	�@.   

1�2� /3�$45 ��Y+>-�# /(��; 8�� � 

/���! �	 D��3� � �i�jk /$e�*  <�# !�� 

!��* y�:� �s�0 1�2� /3�$45- /��4!�� 

��Y+>�# !� �	 
��� �0 p�c$4! /Y��[ � 

/"�4��*�0 	!��!  < ��Y+>- A�!��! /�.�#	 

 /���0 .�! �	486  *! H�� G�	� *�0 �j>

  5 /?!��16S rRNA ��Y+> .�0 �	 ��#
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 -�9:2� ��6 A�>  g�4 ��4��0 �@ 	!	  �L4

 w�4!A�>  �4�" .�! �		�0 1�2�  !��� .

�4�+4 /��+� �!�0 /M���(��# �#007/0±608/0 

��	 �0 ��<.  |���(��# ���& 	!�Y� .�2h+#

 /����2� �� {$c� b� H��+� |���(��# �@

 D�?	 �0 � 	�0 )��;��20 �9:2�.$�!	  ��2�

D?< b�-   !��� � �L4 ����W� /?�3?�� 1�2�

�4�+4 /$�����*���# ��# �	 ��4 �9:2� .�!

  �L4 m(:� .�! .��!	 �!�6 	�% �k .���s�0

/��4�+4 �@ �#	 ��# �!�!	 )��;��20 �9:2�

 � H	��4 /(?< 1�2� �4�" ~�#���0  ��$�!� �	

 � /���! `��!�6!  < ��Y+> �	 1�2� 	�C�!

 �����T(@�4 1�2�  !��� .	���� `��� /+(;

�4�+4 /��+� �!�0 ��4 �#003/0±002/0 0 �

��	 ��<.  w�4! ���e0 ��4 �����T(@�4 1�2�

 �0 {%�� .�! w�4! �!�9� �@ �� ����W�

 H��< ��	 �0 /3�$45 1�2� ��	�9� ����

 .	�!	 �90�:�  

 '��$4 �0 �e��9� �	�Y?�:� '��$4 -�}�k 

 �*�� ����� /3�$45 1�2� /���0

Fenneropenaeus merguiensis �	 

`����% ��s � b����  �0  �"���#  �$�!

/?!�� /0��  516S rRNA  /3�$45 1�2� ����

 �s�0 .�! ��e4 �Y?�:� 	��� Z[�2� �	 ����

 ����� ����� �	 H�� H�#�L� /3�$45 1�2� �0

	�0 )��;��20 �9:2� �	 ����) � 	!a4

 - !��3+#1393 �����! .�! �	 .(/� �0  !��

	�>� D�2> � `����% ��# Z[�2� �	 !�k

 ��sb���� � D�2> .��!	 H���! ��#!�k 

/3� *! 8��.��� Z[�2� 	!*�4 ���U� � /#�" 

��s �c� �  ��#��p�ek �0  �$��� /� .�2�<

 � ��% 	�>� b���� � ��s �9:2� �	 �	

D�2> A2@!�� .�2h+# � mn� ��# !�k

H��$e�* ��# *! !� /���2� 	�Y$�q�W?  8#!��

�#�2� 	�>� � /�!�x =0�2�  	�0 �(k�� �!�0 H�

�e� � �	!*�4 8#!�� �*�� ����� ���s/�

��<4� � A94 H�+;!� �	 ��; d�9$4! �?���. � 

�e��#��s �0 Z[�2� ���	 *! �(+> )��;��20 

�2#!�% ��!	.  ��	 �0 /?�3?�� 1�2� 	�>�

 �9:2� �	 .�! �*�� ����� �	 H��</� �4!��

 	�>� .�2h+# � /#��" ��#�� .�! �C�$4 �	

D�2> � `����% �	 /#��$e�* 1�2� ��# !�k

) ���0����	!a4  - !��3+# �1393 J�[ *! .(

`!���U� 	�C�! )��;��20 �9:2� �	 -���	 

/:�W� �0 �L2�  	�>� �(+> *! /4�e4!

H�2�s< ��#/����	 �0 Ha�� /$j4 /"	�?<  �

	�0 �2#!�% �	�6 �#���2� 		�� /j2� l�!�; 

/3�$45 � /$e�* 1�2� ]:�  .�! �	 !�  ���0<

 �	 �@ �2#	 �!�6 ��f�� �W� /(k�� Z[�2�

 ��! H�� H���! D�!�; .��0 ��4 `�Y?�:� ����
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)Cognetti and Maltagliati, 2004; 

Stamatis et al., 2004) .  

*!�� 1�2� /M���(��# /��4!�� *! �j� )��+� 

	!��! ��Y+> �!�!	 |���(��#  �e3� (�� b� 

)��+� 	!��! ��Y+> �!�!	 |���(��# ��#

`��j$� (��U$� ���0 . �	`�Y?�:�  �	 -�0�L�

�4�" ��# H��� ���0 �����Penaeus 

monodon )Benzie et al., 2002 ����� -(

 /0�x ��j�Litopenaeus vannamei 

)Valles-Jimenez et al., 2006- (  �����

Farfantepenaeus duorarum  
)McMillen-Jackson and Bert, 2004 -(

����� Litopenaeus setiferus 

)McMillen-Jackson and Bert, 2003 � (

 /2�& �����Fenneropenaeus 

chinensis )Kong et al., 2010 ����	 �	 (

  ����	 � 	�*Bohai  �s�0 �� X��$� y�:�

 �	 .�� ��!�" /�����2@�$�� /3�$45 1�2�

 .�! '��$4 �0 �6�2�`�Y?�:� /M���(��# 1�2� -

) /2����24/0 /2�& ����� �	 (

Fenneropenaeus chinensis  d�+� �	

 ��!�" �!�< )�4��6! p�x H��) ��!Cui et 

al., 2007.( 

/(@ ��[ �0  !��� 1�2� /M���(��#  X��$�

s�0 �� �!�0 �4�" ��#/����	 � �0 Ha�� �$�!� 

H	 ���� �0 ���0  	�0 H*!�4! ��Y+> � 

/"�2@!�� H	�$e" �	 D�!�� 	��* ��e4 H	!	 

/�	�� �@ �0 ��!���4 ����e0 *! |���(��#

 ��#�nW2� �0 	�� �	 d�[ ��� � A2@!�� 

��Y+> �C2� /�) 	��Bucklin and 

Wiebe, 1998; Peijnenburg et al., 
2004; Stamatis et al., 2004; Zardoya 

et al., 2004�$�?! .( H*!�4! ��Y+> �f�� 

.3+� ��! �	 /k!�4 G($c� /����!�U> �@ 

A2@!�� �4�"  ���> 	�!	 �0 D�?	 ��<�2� 

/����� ��Y+> �	 d�[ 
���� ���U� �2@ � �	 

�C�$4 y�:� 1�2� /3�$45 ��4 ��c$�	 

/�!���U� 	��. H�\; �0 .�!- /����� /(��3� 

)A�>- A4!� -/3�$45 p�c$4! /Y��[ (�@ �	 

y�:� G($c� �0 	�>�� ��f�� /��4�!�" ��4 

.3+� ��! �;�0 *��0 ��#��?! `��j$� 1�2� 

/3�$45 	�� )De Croos and Palsson, 

2010 .(  

�3/ 	��� *! (�!�;/ �@ m�� !�	�C  `��j�

 �972� �	 ����� ����� /3�$45 1�2� �	

 H��  !	�0< � ����0 �9:2� �	 �0 )��;��20

 ts�+$k! ��!!�>/� �!�U>��/�  ��(��� /4�3� 

.�0 ��Y+>�# ��! )Wang et al., 2008.( �0 

!��!�A �(��� �!�U>��/� �(��� $45�3/ !��!�A 

/���0� �@ �(;  < A#�@ �>� � 45/ �	 �f! 
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	�>� =4!�� ����3/ � �� �[�Y/  ��!

)Beacham et al., 2004 .(ts��! J\$%! 

$45�3/ 0�. Y+>���# �	 $4��C =+$C�  �� 

	!��! �	 �b �9:2� Ha�� �0 	�>� /�<�� � 

Y+>�� ��#�b �4�" �0 �:�!� �<��� 4��	/ 

�0 ��3��� �b  �c� 45/ �nW2� �0  �+# 

Y+>�� !� !�	�C /��22@ )Pinera et al., 

2007.( !�0�20�-. �0 �>�� �0 �$4�' A#�a� 

�}�k �0 �74 /���� 0�>��>/� � d	��� 

�>� � 45/ A�0 ���0�. Y+>����# ����0 � 

 !	�0< 	�>� 	�!	 �@ �0 ��e4 *! d	��� 45/ 

0�. �9:2� )��;��20 �  ���	 �9:2� �	

0�A�� ��!. 

'��$4 �0 ��	 H��< *! �Y?�:� �}�k �@ 

.�?�! /���0 �	 	��� 1�2� � ��$%�� /3�$45 

����� ��Y+> ����� �	 p< /(k�� ��#

 � ����0 -)��;��20 !	�0<  *! H	�j$�! �0

/?!�� /0�� /�����2@�$��  516S rRNA  -	�0

 �L4 	!	 �@ ��4�L4 ��# �0 /?�3(�Ha�� 

 /�����2@�$�� ��#��4�L4/� `��� �0 �24!��

 ��$%�� � 1�2� /���0 ��> �	 m��2� ��!�0!

��Y+> /3�$45 ��# ����� �(+> *!  ���0<

�4�� ��@ �0 �����.�2h+# .  *! �4�" .�!

 �#��4�L4/��4�" �	  !�� /��# ��4��L��% �0

 w�$L� ���4 � �> �0 � b�	�4 /$k!� �0

 {cL� /���0 .�! �	 .	�@ H	�j$�! �� �@

1�2� /M���(��#  8@ �����T(@�4 1�2� � X��$�

�	 .�0 ��Y+> ��#�4�" .�! �	 Z[�2�  	���

�Y?�:� 	�>� 	�!	 .�C�$4 �$�?! �	 /���4 ���"

 	�* *�2# H��0 .�! ��! 5 ���� ���"��@ �0 �

 ��#��� H!�+# �0 /�����2@�$�� ��# ���	

�24��  -��\$���3���RFLP -AFLP  �H��x 

 �74 �0 ����}/�C4< *! .��� D(; *! /3� �@ �

��Y+> ���� A#�@ /3�$45 1�2�  !�9� -�#

��! `�Y?�:� � /���0 .�! '��$4 /0��*�! -

=��> '��$4 ���"��@ �0 � H�2�< �� < �#

/�H!� �4!������ ��L" �*��*�0 �	 /�\�� ��

��Y+> ]�W� �*�! �0 �4�" .�! ���%^ � �#

	��.  

  

"#+��,] � &A�  

*! p�2> �6<� )�2�� ��� �� �+3&*�	- 

)�2���@ ���! $45�b � y\�! 	!a4 H�3L#�a� 

�0<� ����� p<�#� (%!	/- ��20 ?�4!/- �0 

?	�D ��3+#� �	 ?�4<��#���!��! ��4 � d�+@ 

�3L� �0 D+; /�<��.  
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P���%  

���<� �.� �R��" *.G.� "���] *.+.� ����� 

�.� ^�#&;�+�_ `. � ^��%&� ! .1390 .

�e��9� /?�3?�� ��?�! P.(penaeus) 

semisulcatus '�(% )��� � �4�"��*  < 

P.(penaeus) semisulcatus �0 H	�j$�! *! 

16S rRNA ����2@�$��/� .b�$45 -.��4 

6)2(: 31-23.   

��
� "%&03 "#,�� �.T �5���A- �.+ �+1#

�,�R� � .* .* �+1#1393 .���0/ 

����9�/ ��45�(/3�$45 ��$%�� � / ����� 

*��� Fenneropenaeus merguiensis �	 

��%�`� ��s � ����b (%�' )��� �0 H	�j$�! 

*! ?!��/ �0�/  5 ����2@�$��/� 16S rRNA .

��4�e@��/ � 0������+$e�-b 6)20:( 36-23.  

�,�R��+1#  �.*��
��+1#  �.+"#,�� "%&03 

 �.*��+5&6-+  �.��5���A-  � .T.�85�� 

"���]  .T1394 .1�2� /3�$45  ��$%�� �

�c� /$�Y+> ����Paramysis 

intermedia �	 �0 ��!�" '�(% � p��� Z[�2� 

H	�j$�! *! /?!��/0��  5  /�����2@�$��16S 

rRNA . - !��! /Y��[ =0�2� �(C� -`\��

68)2( :342-329.  
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Abstract  
Regarding the importance of Jinga shrimp in catch cycle of the Persian Gulf 

and its second rank in shrimp catch in Hormozgan province, genetic diversity of 
this species was assessed based on sequencing of mitochondrial 16S rRNA 
gene. Shrimp samples were collected from the regions of Bandar Abbas, 
Bushehr and Abadan, and PCR reaction for amplification of 16S rRNA was 
optimized. The results of 16S rRNA gene sequencing including 486 aligned 
base pairs yielded 480 monomorphic loci, 6 polymorphic loci and 2 transitions. 
Mean haplotype diversity in each region was recorded from 0.000±0.000 
(Bandar Abbas) to 0.333±0.215 (Bushehr) and 0.333±0.215 (Abadan), and 
mean nucleotide diversity from 0.000±0.000 (Bandar Abbas) to 0.003±0.003 
(Bushehr) and 0.001±0.001 (Abadan). Haplotype and nucleotide diversity of all 
samples were 0.608±0.007 and 0.002±0.003, respectively. Results of this study 
revealed the intermediate haplotype diversity and low nucleotide diversity of 
Jinga shrimp in the studied regions. As one of the reasons for severe decrease of 
populations is the lack of genetic diversity, the analysis of these results and its 
application can be useful for fisheries management in appropriate restocking of 
this valuable species. 
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