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 #$�%
$�&' ��(��) #��&�HindIII Satellite DNA *�� �� #+,&�, #-�$ 

Acipenser persicus � *��#��� #-�$ Acipenser gueldenstaedtii  ��

�� �
�� ./�) �)�� ����
1� �&�/FISH(  
  

�3�4�5$ #$�6��%��
+1* ��,&7� #�8�'2� :�� &7$&; ��,%���<3 � 4$�=�&�%�>�+4� 

 4�5$#�8�'�
;5� A��7$ �4�5$���1 �4�5$ &��B ��,% C�=6   
 

     � :�����	 
������ 96                      :����� 
������� 96      

�4�E  

��� �	 ����� ��DNA  ��������� )bp168 �	��"�# $� (HindIII Satellite DNA& '�� $� (���

)* � �+, (-�� .��/0 )1� �	 2�3"� ���* 4���) �,�	 .�-��5� ���1FISH2�$����6 �* (��� '�� (��� ("����

 �'�� (���.+8 �	�9:-� (-�� $� ;� ��:<1 )�=�(��$����6 ��� ��-�>? �@6 ��� �* A-�/� ���

.�#  �* 4��� .	�6 ��+"�@" � B"�Spectrum Orange )Orange-dUTP)* ( ���Nick Translation &

)1� �	2�$����6 �* 4��� ���12C ��� �* �� �	 .+8 2�3"� ��:<1���  �	 D�E" �+8 (-��* (��$����6

�* .	�* ���� F*�G H�I� )* ((J"� D�E") )1� �	 �+8 +�?�� (J"� D�E" ���K8 12 ��:<1  (��$����6

 �� $� (��� 	+0 )- )* M5N:���:<1 �	 	�,�� (J"� D�E" 	�+N� ��J"��� &)"�1 (��$����6 ���'�� (���

("���� � '�� (��� A���� )* (-��3±67  �4±68  ���N�+8 �	 .�I�R )N?�S� T�" M�G	 ���N� 2�$����6 ��

�:��1���G FU� � HindIII SatDNA 2�$����6 ��� �*��  C�K:R� )*�50 2�$����6��>�� 	�,� � ��JK��"� 

F>8 .	�* � �+8 +�?�� (J"� D�E" �$�+"�	�* �>K���V &.  

��/	,� :�4�1' '��'�� &("���� (���&(-�� (���FISH  &HindIII SatDNA.  

1-  &�X�?�/>���* � ��:"X �Y* ���	�:-� &�Z# ����	 .����K-�� (55K?� ��* [�E�EU� )<-�� � �$��� &[�E�EU� .��$�-

) �$���@6 \����AREEO&( .���� &�8�. 

2-  &�X�?�/>���* ���1 	�:-� &(?�>?�� � (?�5- �X�?��* [�E�EU� Z6�� ��J@"�	 (>8Z� 2�50.���� &.��=� &(:@=* +�=8. 

3- ��Z����* � (K�8��* [�E�EU� Z6�� &(K�8��* ���1 &(K�8��* ��:6	 ��3@"�	(IBB) ..���� &.��=� &.��=� ��J@"�	 & 

4- �<�$ +8�� '�/8��6 &(?�>?�� � (?�5- (-�/8.���� &.��=� &.���� ��J@����. 

5- )<-�� 	�:-� [�E�EU� 2�50 (�^�8 &��@6 .��$�- &[�E�EU� �$��� � \���� ) �$���@6AREEO..���� &.��=� &(  

6- ) �$���@6 \���� � �$��� &[�E�EU� .��$�- &�Z# ����	 .����K-�� (55K?� ��* [�E�EU� )<-�� (*��AREEO &( &�8�

..���� 

* :_�`<� �+/<��" Nowruzfashkhami@yahoo.com  
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.$4G$ 

a�Z"� &�/-��b�5� 	��� $� �	�9:-� ���

(c�d:#� ) �5>��-���� ��J:-	 �PCR1.�>�� ( 

��e>� � ��+"�@" .	�6 (?������  f5:Y�

 � �#�- ��=� �� �/-��b�5� 	��� �* �+���`56�"

�	 ��� ���+�� )* �3/� )1����1  �,�	

) .�-��5�FISH2( 8.+  $� �	�9:-�

g�>-��>�� �������  .�>�� Z�" �+��@�

(?������ �+���`56�"  	��� �* �+8 ��+"�@"

 (4���) �/-��b�5��� ��� �* 2�$����6��� 

� �$���:� _�5-��� �	 �$���:/��  h���8

(��J@���$� )vitro in a���� (	�6 )Leitch et 

al., 1994.(  ��/>�FISH  �� 	�	 �$�,� �@* )*

+"��:* ):������ (?�>?��  	�# �� ���*�	DNA  �

2�$����6��  M�95� a� �*+/6. (���i0 )* �J�	& 

(/:<"�	 M�95� j0�*��� ��:"X  � (?�>?��

* � ��:"X�:�- ) ��:"X�:�- .+�� 	�,�

��/>� $� �	�9:-� �* .+8 (?�>?�� FISH 

(� (?��� �� ("����� � ��J��, .�������  �* ��

 ���DNA  ��RNA  kY@� 	�6 ��� ��� )6

* ) 	�# )*�"(�+"���  2+0 �� 	�,� (-��* ���*

 ):8�	 	�*��6 _�5- �� �	 �l" 	��� .X 	�,�

+8�*. (?��� &��� ��� $� �	�9:-� �*���  ����>�

                                                           

1- Polymerase Chain Reaction 
2- Fluorescent In Situ Hybridization 

.�-��� (?��� $���� ��)Y<"��  ��m� F*�G

+/:<� )Philips and Reed, 1996$� .( 

 .����� �	 ��/>� ��� ���	�*��6(� .���

(�.	�* )* 	�,� .X��� (��$�i��3 ) Fontana

et al., 1999; Tagliavini et al., 1999; 

Chicca et al., 2002( .X ���� )Y<" +/n�� 

D�*�� .�:<�� )*��� .����� $� )"�1 +/n 

���8�  	�6)De La Herran et al., 2001; 

Robles et al., 2004 (�� �+�+, [�0^o� )6 

.� F��>� ���*�	 a���� ��	�6. 

8� (��-�/ �.�>(*�� (?������  p�# $�

 )5K,DNA ��������� )SatDNA4 ( ��� �*

2�$����6���  �$���:�$� �	�+N� .����� 

)Garrido-Ramos et al., 1997; Lanfredi 

et al., 2001; Chicca et al., 2002 $� Z�" (

 �J�	���	�*��6 ��6�� ��� �-�. (?��� ���

����>� $� ) �����5� &������:"�-Chicca et al., 

2002; Fontana et al., 2004; Fontana et 

al., 2008( � 2�$����6(</, ��� )"�1��� 

 � +"+8 �+, .����� f5:Y� $�(#�* .� $� )* ��

.��/0 4���&(��$����6 ��� )"�1 (</, � ��

 .����� �	+8 �	�9:-� )Philips and Reed, 

1996.( 4������ ����5� � �����:"�- ���* 

3- rDNAs 
4- Satellite DNA 
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(-��* (i�6���"��� ��* (��$����6)"�1 Z�" ��

�	�9:-� �+8��� .+"� 4���(� �� .��/0 )* +/"���

���* (��"X ����J"�@" ��+?�� (��-�/8  �	

)1�(G^� $� Fc�R ������ ��*)"�1�� Z�" 

�	�9:-� 	��� ) +"��1 ���GFontana, 2002.(   

 	�,� �*��� '�� �I�R _�R �	 )6 (���

 h-�� ("����CITES1  )"�1 �� .��/0 )*

FE:<� �	 �l" ):��1 �+8 �-� ��� �/* )* �l" 

 $� ����<*.��J@���� '��)"�1��$ ("���� (��� 

'��) �-� (-�� (���Birstein and 

DeSalle, 1998; Birstein et al., 2000; 

Birstein and Doukakis, 2001; Mugue 

et al., 2008; Ruban et al., 2008)* �l" .( 

��� )6  2�3"��������� .�1�"�1 ���*  [�iq�

)"�1 _^E:-�(� ("���� (��K-�� �� �^� +"���

(:ie�  )* ),�� �* � +8�* D�i��� ��� �	

 ��� f5:Y� ���	�*��6FISH )/��$ �	 ���

 f5:Y������  ��� &.��Z*�)N?�S�  )* ��l/�

	�,� (-��* )NSG �� DNA ��������� 2�" )* 

HindIII SatelliteDNA & ;/, p�#

Acipenser )Fontana, 2002 ��� �* &(

2�$����6 ���'��'�� � ("���� (��� (���

                                                           

1- Convention on International Trade in 
Endangered Species of Wild Fauna and 
Flora 

(-�� &��� .�>� � 	�+N� ���N�  ��� �* (?���

2�$����6)<��E� � ��6�� .����� ��� .� �* ��

a�&  �	�*��6 �* ��^0 �� +8 2�3"�.	�6 ��� 

FISH ���* ����� ��� .�>�� &��@6 .��Z*�

)"�1 _^E:-� [�iq�'�� ��(���  $� ("����

'�� (?��� � ��� ��� $� �	�9:-� �* (-�� (���

��6�� Z�" (-��* 	�8.  

  

H�� � �,
$�-  

 �%��,4)SatDNA HindIII   .�7�) �
+	 %,

(A�&; 

 �$�-�+, ��l/� )*SatDNA HindIII  $�

 2�"X'��(��� (?��� )* ),�� �* ���1$�V� &(-�� 

SatDNA HindIII r��Y:-�  $� �+8'��(��� 

 �	 )6 (-��NCBI2 +6 �* 286592AJ )* 
�iq �+�-� &	�* �* �	�9:-�  )��"�* $�Oligo 5 

h-�� � +"+8 (R��o  ���� �"�	 +/���� �6�8

(?��� �* ��� )F(3: -ʹ5

CTTTTTCAAACTTTCGGGGC-3́ � 
(?��� �@1�* )R(4: -ʹ5

CTTACAGATTCGTTCCTGTC-3́ 
):#�- .+"+8 ;s- DNA (��"X $� )?�* (�	 

2- National Center for Biotechnology 
Information 
3- Forward 
4- Reverse  
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'��(��� )* (-�� F/� ���-  2����56

)Hillis and Moritz, 1990���* �+8 F�+N� ( 

'������.� )Pourkazemi, 1996r��Y:-� ( 

(?��� � +8 HindIII SatDNA �*  $� �	�9:-�

�+8 )�=� ����1$�V�  ��� )*PCR  .+8 ��e>�

�/6�� D�5Y� PCR  F��8 2/0  �:�?��>��

a�Z"� Taq DNA Polymerase )µL/U5&( 1 

�:�?��>�� dNTPs )mM10&( 1 �:�?��>�� $� 
�� �1$�V� )20 (_���>��& 5 �:�?��>�� ���* 

PCR )x10&( 5/1 �:�?��>�� 2MgCl 

)mM50 &(1  �:�?��>��DNA (��"X )100 

(2�1�"�" &�SE� 4� �  (��=" a3R �*µL50 .	�* 

 �/6��PCR ):8�-�� )5R�� �� F��8�$�-1 

 )�?��DNA  ���	 �	94 (:"�- ),�	 	��1 )*

 [+�5 &)E�G	  .� AG�N:�30  )5R��

):8�-�� �$�-DNA  ���	 �	94  ),�	

(:"�- 	��1 )* [+�30 )5R�� &)�"�q _�d��2 

�	 ���1$�V�  ���	52 (:"�- ),�	 	��1 )* [+�

30 h<* )5R�� &)�"�q3 DNA �	  ���	72 

 ),�	(:"�- )* 	��1 [+�45 	�* )�"�q �  ��

(��=:"� h<* )5R��  ���	 �	72  ),�	

(:"�- )* 	��1 [+�10  2�3"� )E�G	8 .+

_�dU� PCR $� �	�9:-� �* $�����:>?�  $��1� _X

                                                           

1- Denaturation 
2- Ligation 

%2 B"� �_X �Z���  )* 2��+��� �* �+�� �-	

 +�?�� $� .�/�Ko� $� ;� .+8 (-��* +����*

 _�dU�PCR �  (c�d:#� +"�* �+��@�

HindIII SatDNA �*  ),�� �* &$��1� _X ���

��� )* )6  )*��l/�  (?��� ��ie� )* &�+�� �-	

2$C .� B/�"�56 	�* �� ��� $� &)NSG DNA 

	�,�� �	 _X $��1� �* �	�9:-� $�  r��Y:-� ��6

DNA )Cat. No. 28704 &Qiagen 

QIAquick Gel Extraction Kit &.�K?�(  $�

.� $� ;� .+8 r��Y:-� .�& _�d��  )NSG

SatDNA  +�K-^� )* �+8 �+,PTZ57R/T 

��6 $� �	�9:-� �*InsTAclone PCR 

Cloning Kit )Cat. No. K1213 &

Fermaentas &�>���� FK0 ��:-	 Mio � (

��6 ��6�� 2�3"� .+8 ;s- )* ��l/�  	��	$�

��6�� +�K-^� &�+8 +�?�� A�6���" +�K-^� 

�	�9:-� �*  ��6 $�InsTAclone TM )Cat. 

No. K 1213 &Fermaentas &�>���� Mio � (

��:6�* .��	 &��6 �	 �+8 �6� ��6 ��� E. 

coli )��-) DH5α( ��, �	�	  +8

.��-����9<"���)4��J?�*�V ;s- .( 

��:6�*���  ���R+�K-^�  �	�9:-� �* A�6���"

h�U� $�  ���R ��1� �@6Xgal-IPTG  2�3"�

3- Extension 
4- Transformation 
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���1 � (/56��� +�9- B"� 4�Y:"� .+"+8  $�

��:6�*��� +�9- +�K-^� ���R B"� 

 &+�K-^� r��Y:-� &A�6���"��*  +�K-^�

a�Z"� �* �+8 ):#�- A�6���" HindIII ;s- &

PCR  _�dU� $�����:>?� �PCR �*  �	�9:-�$� 

 $��1� _X%2 �2�3"  $� ;� .+8 +"�* �+��@�

�i��E� bp170 ��i"� �@6 &_X �	 ��:6�* ���

���R +�K-^� A�6���" �	 h�U� �@6  w���

LB ���R (s��+�K-^� � ���1 2�3"� ��5�- 

��6 $� �	�9:-� �*QIAprep Spin Miniprep 

Kit )Cat. No. 27104& QIAgen& .�K?� (

 ���N� � r��Y:-�.+8 (?���  (?��� )<��E�

SatDNA  HindIII 2�"X $� �+8 r��Y:-�

'���	 (-�� (���  (?��� �* &�I�R )N?�S�

SatDNA  HindIII 2�"X $� �+8 r��Y:-�

'��) (-�� (���De La Herran et al., 

2001 � (SatDNA HindIII  $� �+8 �+,

'��� (��Y@�$���") ("���� (���  &.���>K�

1393 �* Z�" ()��"�* $� �	�9:-� 2�" ���Z��

Mega4  .+8 2�3"�  

  

 A�&; ��&' �,4+��+ 

                                                           

1- Saline Sodium Citrate 
2- Phytohaemagglutinin 

SatDNA '�� 2�"X $� �+8 r��Y:-� (���

��6 $� �	�9:-� �* (-�� Nick Translation 

)Cat. No. 32-801300 &Vysis& �>����(  �*

B"�Spectrum Orange  )Orange-dUTP( 

 ��� )*Translation Nick Mio � 

FKN?���:-	 �+8 �6� �	 �+"�@" ��6�� ��6� 

 ��+E� �+8 ��+"�@" 4��� )* ;s- .+850 

_�5U� �:�?��>�� �	 )1� ���1 ���R+������ 

%70 �	 �+8 FR SSC1 )x2(  �*pH 5/7  )��I�

.+8  

  

 .�7�H&��/  #$�%
$�&' 

��:<1 (��$����6 ���'��� ("���� (��� 

'��(��� (-�� 	��� ����$� �* ��� �@6 

 ��-�>?)Nowruzfashkhami et al, 2000( 

.+8 )�=�  (?�5- [�K�<E� .�Z�� ���Z�� ���*

��-�>? �	�� &�+8 �	�	 �@6 ���

��/���51�K��:��2 )PHA �	�� .��/0 )* (

.X�:��3 x�U�) [�K�<E� (�$�:�� )* h�U� 

�@6 )��I� .+8 �	 ��� ����� $� 3/0 

(5�� T�" ��/���51�K��:�� �:�?M4 )Gibco &

.+8 �	�9:-� (��"�:��* 2C��� ��:<1 

)�=� (��$����6  $� �	�9:-� �* �+8

3- Mitogen 
4- PHA-M 



]120[  ����	
��                                                             ������� � ����������  :��	
�� ���������� � 6)2 #(1397  

 

g�>-��>�� ) �-��:/6$��Nikon& ���X (

+"+8 (-��* � FU� ��:<1���  (��$����6

2C ��� �* A-�/���^0 ������1  .+8 

 

./� ���� �4� �,4+��+ A�&; �&�/ 

��%
$�&'�I ��� &� �
)
$ ��-  

 �	 ���*)1� ��+"�@" 4��� A-�/� ���1

2�$����6 �* �+8.����� ���  � ����$� 	���

4�/:,� $� �	 )1����1 ):-��#�" 4��� �* 	��� 

�>K� )6 (/�`���� � �- )* ��� �	 (G�9�� ��o

):8�	 	�,� 2C 2C &+8�*��^0 ��� ����1

 �+:*� �+8 )* [+�5 �	 )E�G	  ��<s���05/0 

 �	 �+8 FR) +c�	+�-�  ���+��5601/0 

 (_���"37  ),�	(:"�- 	��1 .+"+8 �	�	 ���G

 ;s- )* A���� )* [+�5 )E�G	 _�5U� �	 

PBS1 &10 _�5U� �	 )E�G	 SSC )x2& pH 7 (

37  ),�	(:"�- 	��1���*�	 �  )* [+�5  )E�G	

_�5U� �	PBS  ���G  ��� $� +N* .+"+8 �	�	

2C )5R���� �:��1 ���G �*  _�"��� �	70 &85  �

100  +c�	 )* �� ��[+� 2  ���	 �	 )E�G	

4y� ��J@���$��1�.+"+8 � ;� $� �@# .+8 

2C��& 10 �:�?��>�� _�5U� )1� �	 ���R ���1

�+8 ��+"�@" 4���  ���N� ��� $� D�E" ��� �*

��� �* �+8  F�C �� ;s- &+8 ):Y�� 2C

                                                           

1- Phosphate Buffered Salt solution  

2mm22×22  ��� �*.� �	�	 ���G  )* � +8

��l/� ���1�5, $�  �	 _�5U� ��Yi�)1� ���1

���R 4���&  w��� A<n �* F�C ��	 �� ��	

+8 	�+<� ;� .2C .� $� �� )* [+�5  )E�G	

 ���	 �	75 ),�	 (:"�- 	��1+8 �	�	 ���G+" 

�� � 4��� 2�$����6�� ):8�-���$�-  .+"�8

 ;s-2C�� ���	 �	 +N* $�� zic �� ��6�� �

37 ),�	 (:"�- 	��1�� +"+8 �	�	 ���G  �	

)1� ���12�$����6 �* �+8 ��+"�@" 4��� ��

 �8�1 $� ;� .	�8 2�3"�16 zic &�0�-  $��

 x�� F�C ��	 A<n +N*+8& $� F�C  2C ���

 2C � +8 ):8�	�* )* [+�2 �	 )E�G	 SSC 

)x4/0 (73  ),�	(:"�- � 	��11  )E�G	 Z�" �	

D�5Y� SSC )x2� ( Tween 20  )05/0 

 $� ;� .+8 �	�	 ���G ��J@���$� ���	 �	 (+c�	

 .+8 �@#2C�����* & F*�G  ���� .+8

4���)1� �	 ��� �* �+8 2�$����6 ��+E� &��10 

 B"� �:�?��>��DAPI2 ��ie� �	�� �  �+//6

):Y�� 2C ��� �* ��6�� B"�  .+82C �� $� ;�

.+8 �@#  �* &��J@���$� ���	 �	$� �	�9:-� 

g�>-��>�� ) ;/-��b�5�Cytovision 

Eclips 800& Nikon& ���X ( )* Z=3�

����:5�� A-�/�&  Fc�R (J"� D�E" � (-��*

 �	 $�)1� ���1�* �+8 ��+"�@" 4��� 

2- 4,6-Diamino-2-Phenylindole 
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2�$����6	��� .����� ���  �	 ����$�

��:<1��� )* M5N:� (��$����6 �� $� �� 

+"+8 (-��* &����$� 	��� .�����. 

J���+  

2C �	 ��� (��$����6 ��:<1�+8 )�=� 

 $�'��(���  � ("����'�� (��� (-�� 	�+N�

�	��$ 2�$����6 �+��@� +8 )6 ��9�6 .� ��

�	 ��:<1�+8 )�=� (��$����6 ���  ���*

2�3"� ����$� ���FISH 	�* A-�/� 

F>8) ���1 � 2 .(DNA  $� �+8 r��Y:-�

 A-�/� ��9�6 ����	 Z�" ����$� 	��� .�����

��5� (-��* $� ;� ��/{K� .	�*_X � �� ���

 $� Fc�RPCR B/�"�56 2�3"� $� (6�R \��:" &

 �ie�SatDNA  ��6��(/56 �:@�* �	 	�* ��

F>8) ���3  �4.(  

 

  

 K�1 #$�%
$�&' H&��/ :*��#��� #-�$  

  

 K�2#+,&�, #-����� #$�%
$�&' H&��/ :  
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 K�3: �&�'���&�'�� &(+����+ #�� L�G+) M�' N�5$ ��� &� �4� &�O� ��-��- 4P�� .QRP bp168  �

.(M�, �
'U$ .QRP ���= �&�'�� &(+����+ 4�V� L�G+  

  

  
 K�4 �
W5$ %�
��&��, :PCR  ���= >�'&�
+ 4���:; .� L
�&$HindIII SatDNA   �4� X,&6��,

*�� %, %��/� �	 ��� &� #��� #-�$%2 Z+� %, [;4��$�&� �
�4��, �� ���$�  
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SatDNA  )*'�� 2�"X $� �+�� �-	 (���

 ��� �	 (-��)N?�S�  ����	 (4���)168  �9,

) $�*bp168) 	�* ( _�+,1(. )<��E�  (?���

SatDNA HindIII  2�"X $� �+8 r��Y:-�

'�� �	 (-�� (��� )N?�S��I�R )2A.g(�* & 

 (?���HindIII SatDNA  $� �+8 r��Y:-�

 2�"X'�� (���(-�� )1A.g h-�� (De La 

Herran ) �"���>K� �2001( ����	 %88 

)*�@� 	�* _�+,) 2.( SatDNA r��Y:-�  �+8

'�� $� (���) �I�R )N?�S� �	 (-��2A.g( �* 

(?��� HindIII SatDNA �+, �+8  $�

'��) ("���� (���A.p � (��Y@�$���") (

 &.���>K�1993% ����	 (81 	�* )*�@�  _�+,)

3.(  

  
 ��4)1 : #�,
�HindIII SatDNA *�� �
+	 %, �4� ,4)#��� #-�$  

CTTACCGATT   CGGTCCTGTC  AAGAAAACAC   ATTTTTTTGA    TCTCAGAACT   

CCAAATTTTA 

GCTTCCCCTT   TTTTTGAAAA   AGGGGGCTGG  TCGGGTCCTG  ACAAAAAAAT   

AATAATTTTG 

GCCAATTTTA   TTTTTTCGGA   ACTTCAATGC    CCCCAGCTTT   TGAAAAAG 

١   

۶١  

١٢١   

  

��4) 2: .���G$ #�,
� dIII SatDNAHin ,4) �4� %, �
+	 *��#-�$ #��� �� .Q��R$ &3�= )2A.g( �� #�,
� 

dIII SatDNAHin *�� �
+	 %, �4� ,4) N�
� #��� #-�$De La Herran ) �,���- �2001) (1A.g(  

 
 ��4)3 #�,
� .���G$ :HindIII SatDNA *�� �
+	 %, �4� X,&6��, &3�= .Q��R$ �� #��� #-�$

)2A.g*�� � ( #+,&�, #-�$) �,���- � #$�6��%��
+ N�
�1993) (A.p(  
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2C (-��* ;/-��b�5� g�>-��>�� �* ��

 �	 $� Fc�R (J"� D�E" 	�,� $� (6�R)1����1 

HindIII SatDNA  ��6���* 2�$����6�� �

F>8) 	�* ����$� 	��� .������� �5  �6 �	 .(

 �	 $� Fc�R (J"� D�E" 	�+N� ���K8 )3�:"

)1� ���14��� 2�$����6 �* �+8 ��+"�@"��  �	

12 ��:<1 	+0  )* M5N:� (��$����63 )NSG 

'�� (��� (J"� D�E" 	�+N� ��J"��� &("����

���K8  �+83±67  	+0	�* �	 ��/{K� .

 �	 $� Fc�R (J"� D�E" 	�+N� ���K8 )3�:"

)1� ���1�* �+8 ��+"�@" 4��� 2�$����6��  �	

12  )* M5N:� (��$����6 ��:<1 	+03 )NSG 

'�� (��� (J"� D�E" 	�+N� ��J"��� &(-��

 �+8 ���K84±68 	�* 	+0 (J"� D�E" �:@�* .

2�$����6 ��� �*�� 	�,� �n�6 � h-�:� �

:8�	+/ $� �	�+N� �	 � 2�$����6�� �	 )SE" 

 �+��@� (J"�.+8 )n�1�  � 	�+N� M�G	 ���N�

 ��� �* (J"� D�E" �:��1 ���G FU�

2�$����6������$� 	��� .����� �  ���s"�>��

	�i"&  ���5� � ����:"�- ��* ��6�� D�E" A5V� ���

2�$����6�� .�8�	 	�,�  
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 K�5 &(+����+ Z+� #��
B L�G+ :SatDNA HindIII ��%
$�&' �� �4� 4�&]�- ��-  

*��#-�$ 4���- #���.  

  

  

 K�6 &(+����+ Z+� #��
B L�G+ :SatDNA HindIII ��%
$�&' �� �4� 4�&]�-��-  

*�� #-�$.4���- #+,&�,  

  
 

^5�  

 \��:" Mio�+�� �-	 )*  ��� �	 )N?�S�

 �	��PHA-M  ����	 ("X�:�� �q�(i-�/� �* 

��-�>? ����	�	 �@6  	��� .����� �+8

����$� .	�* ��/{K�  $� �	�9:-�mL4/0 �	�� 

 ��6���@6 h�U� �	& �����q��  ��+E� ���*

��E����@6 .	�* Z��� ��-�>?���  .�����

�* ����$� 	��� .	Van Eenennaam  �

) .���>K�1998(  $� �	�9:-�mL/µg200 �	�� 

PHA-W �� ���* �@6 ��-�>?��� '��(��� 
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+�9- Acipenser transmontanus )�c�� 

+"	�6. � (��Y@�$���" ) (��8��<#1374 (

�	�9:-�  $�µg/mL10  �	��PHA-P  ���* ��

�@6 ��-�>? ���F��(��� Huso huso  �

(��� .�$�.��* Acipenser stellatus � 

��/{K� Nowruzfashkhami  �.���>K� 

)2000( �	�9:-� ��K� ��+E� $� �	�� ��6�� 

 �@6 ���* ����-�>?'�� ��� (���("���� 

)�c�� +"	�6 .Fujiwara  � .���>K�)2001 (

 ���Z1.+"	�6  $� �	�9:-�µg/mL18  �	��

PHA-W  ��µg/mL5/1 �	�� PHA-P  �	

 [�K�<E� ���:@�* ��E?� j0�* &�@6 h�U�

�	 �$�:�� ��-�>? ��� �+8 �	�	 �@6

'�� (����:<* (��� �1 (��8 .	

Nowruzfashkhami  � .���>K�)2006 .��* (

+/:8�	 �	�9:-� $� mL/µg40  �	��PHA-P  �	

k#�8 ���:@�* �@6 h�U�  �	 �� �$�:��

��-�>? ���(��� �+8 �	�	 �@6 |�8 

Acipenser nudiventris .�8�	 (� �	  

 ��� �	 �+8 �	�9:-� 4��� &)N?�S� ��

DNA ������� ���* 168  �9, ) $�*bp168 (

	�*  2�"X $� )6'������	��� (-�� .� ����$�& 

 r��Y:-�+8 ��� .DNA ������� �� ��* ��?��

                                                           

1- Bester: Huso huso♀ × Acipenser 
ruthenus♂ 

 h-��Garrido-Ramos  � .���>K�)1997 (

 a�Z"� $� �	�9:-� �*HindIII  2�"X $�'�� (���

 ������	�Acipenser naccarii  )6 +8 �+,

 ����	170 ) $�* �9,bp170 .	�* ( (?��� ���

 ��+N*2�"X $� $� �	�+N� )"�1���  ;/,

Acipenser  	��?�:-� (��� )5K, $�

Acipenser ruthenus'�� & ��i�- (���

Acipenser baerii'�� & &������	� (���

'��(���  � (-��'�� (���) +�9-De La 

Herran et al., 2001&( .�$� (��� &.��*

'�� (���(/�nAcipenser sinensis &

'�� (����$�� ����6 Acipenser 

brevirostrum  �'�� (���)n���	 ��

Acipenser fulvescens )Robles et al., 

2004 .+8 �+, Z�" ( 

 (?���HindIII SatDNA  2�"X $� �+8 �+,

'�� (��� h-�� (-��De La Herran � 

.���>K� )2001( bp169& bp170 � bp171 

.+8 ���Z1  )<��E�(?��� HindIII SatDNA 

�+,  2�"X $� �+8'�� (��� �	 (-�� )N?�S�

(?��� �* �I�R HindIII SatDNA  r��Y:-�

 �+8'�� $� � (��Y@�$���") ("���� (���

 &.���>K�1393 � ('�� (��� (-��)De La 
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Herran et al., 2001( �-� .� �J"��*  )6

'��(���  � (-��'�� (��� �+8 (-��* ("����

�I�R )N?�S� �	&  �i��E�500  � _�- ��Z�

'�� �I�R )N?�S� �	 �+8 (-��* (-�� (���

'�� �h-�� �+8 (-��* (���De La Herran 

) .���>K� �2001 $� ��* (50  �l" $� _�- ��Z�

 +"��	 )5c�� a� �* (5��>�) F>87.(  (-��* �*

��:<1'�� (��$����6 ��� �	 (-�� (���

� D�E" 	�+N� ��J"��� &�I�R )N?�S� Fc�R (J"

)1� �	 $�2�$����6 �* �+8 ��+"�@" 4��� ���1

 ��4± 68 ��:<1 (-��* �* .+8 ���N� 	+0-

'�� )* M5N:� (��$����6 ��� (-�� (���

 h-��Lanfredi ) .���>K� �2001 ( 	�+N�

 ��6�� D�E"4±80  h-��  � 	+0Fontana   �

) .���>K�2008 &(49 	+0 kY@� .+8 
��/{K� 	�+N� D�E"  

  

  

  

 K�7*�� %, .+
/4�E #+	
1�� M_�� :*�� .1�) %, ���-�$  �� .Q��R$ C�, �� #��&� ��
$ #��� #-�$

*�� N�
� �4� #��&� #��� #-�$De La Herran ) �,���- �2001*�� � ( �4� #��&� #+,&�, #-�$

) �,���- � #$�6��%��
+ N�
�1393.(  

  
  

��� �
�1�$ �� 

 A. gueldenstaedtii(2)

 A. brevirostrum

 A. naccarii

 A. fulvescens

 A. sinensis

 A. transmontanus

 A. gueldenstaedtii(3)

 A. persicus

 A. stellatus

 A. ruthenus

 A. gueldenstaedtii

0.00.10.20.30.4
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��:<1 �	 ��6�� �+8 (-��* (��$����6 ���

'�� ����6 �$�� (���14 ) 	+0Fontana et al., 

2008'�� � ()n���	 (��� ��48  	+0

)Fontana et al., 2004(  (-��* .	�* 	+0

��:<1.�$� (��� (��$����6 ��� Z�" .��*

 	�,� $� (6�R10  (J"� )SE" 	+0�*  ���

2�$����6 	�* (��� ��� (h-�:� � �n�6) ���

)Chicca et al., 2002 .( D�E" 	�+N� }^:#�

��� �* �+8 �+��@� (J"� 2�$����6�� �

'�� (��� �	 (-��)N?�S�  �I�R A<6 \��:" �*

 h-�� �+8Lanfredi  �.���>K� )2001( 
+��8 )* �50 [��9:� .	�* ���  ��� �	 ��6

 �	 )N?�S� �	 .+8�* )N?�S� 4��� �+:*� �I�R

�	�� �* �l" 	���Spectrum Orange 

)Orange-dUTP)* ( ���Nick 

Translation  �* ;s- &+8 ��+"�@"

2�$����6������$� 	��� .����� �  �	

)1� � +8 ���1 )*.+8 ���� F*�G ��l/�  D�E"

 �	 $� Fc�R (J"�)1� ���12�$����6 �* 4���

�� 2C &����$� 	��� .����� ��K�E:<�  �	�� �*

DAPI B"� �Z���+8��� . Lanfredi  �

 .���>K�)2001 4��� .	�6 ��+"�@" $� ;� (

�	�� �* �	�9:-� 	��� Digoxigenin  ��� )*

                                                           

1- Propidium Iodide 

PCR  �	 �)1� ���12�$����6 �* .��� �

 &����$� 	��� .����� )* ���� F*�G ��l/�.+8 

4����� (���K�8�/K�� ��� $� ��+"�@" �

 �	�9:-�+"	�6. (/N� �	�� �+:*� Anti-

Digoxigenin (:"� )6�	�� �	�* 

Digoxigenin   )"�K" )* �-�+8 �	�Z��  ;� �

B"� $��* 2C )��"�q �Z��� �	�� 1PI  �	 D�E"

)1� ���14����� 2�$����6 �*��  ���� F*�G+8 

)Lanfredi et al., 2001(.  

 kY@�+8. 2�$����6 T�"��  M�G	 FU� �

2�$����6 (��K� ��� �* (4���) (J"� D�E"�� �

�<�� ����$� 	��� .�����  .� F�C	 $� )6 +@"

(� Fc�R (J"� D�E" .	�* �JK��" � ~�Z* .���

 �	 $�)1� ���12�$����6 �* 4�����& �n�6 

.	�* �$�+"� 2�$����6�� 2�$����6��>�� 	�,� �

 �� H�S� ��	�6 .Lanfredi  �.���>K� )2001 (

 	��� �	 	�# (-��* �	'�� ���c (-�� (���

�$�+"� � 	�+N� )* 2�$����6��� ���R HindIII  

SatDNA  ���8�+"	�6 .Fontana  � .���>K�

)2008 �	 ( )N?�S����*�	 	�# '�� (��� �$��

2�$����6 	�+N� )* hE� ����6�� ����	 )6 (�

 ��J��,SatDNA HindIII  +"	�* �l" 	���

 ��� .+"	�6 ���8� .��J@���� .	�* �JK��"
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 ��� �* �E:<� (J"� D�E" �$�+"� � F>8

2�$����6��  .�>� ���N� .	�* F>@� F�C	 $� ��

	��� 4��� ���E:-� M�G	  ��� �* �	�9:-�

2�$����6 .��/0 ��6�� (��� ��� +"	�6

)Fontana et al., 2008(��/{K� . Fontana 

 �K� .���>)2004 �	 ( [�N?�S� D�i��� �	 	�#

�*  (-��*HindIII SatDNA  �	'�� (���

)n���	 �+��@� (J"� D�E" 	�+N� �6� )* �=/� ��

2�$����6 ��� �* �+8��(��� ��� �  �+/<*

�6.+"	 

 �*	�,� [��9� �+��@� �+8 �	 	�+N�  D�E"

$� Fc�R (J"�  �	)1����1HindIII 

SatDNA 2�$����6 �*�� �'�� (��� � ("����

 &(-�� (��K-�� k�Y@� .�>�� 2+0 )* ),�� �*

2�$����6 T�" M�G	�� �:��1 ���G FU� �  (?���

��6�� 2$����6 ��� �*�� �.�����  	���

 ����$� �	�I�R )N?�S�& (� �l" )* +-�

$� �	�9:-� SatDNA  ��� � ��6��FISH 

[�iq� ���* )"�1 ��>9� ��'�� (��� $� ("����

'�� (������ (-��  ��/{K� .�<�" (i-�/�

 +��8 )*���1 )3�:" .��� )6  	�,� )* ),�� �*

	�+N� �	��$  �	 2�$����6��>��'������ &.�

 ���FISH ���c  2+0 �� � 	�,� (-��* ���*

p�# (?��� 	�,� 2�$����6 �	�����N� &  	�+N�

(?�����2�$����6 �	 ����>� ��� �'������ .�

� ���N� ��J��,  �	 �l" 	��� (?���

2�$����6��6���� (�.+8�* +�9� +"��� 

 

#+,��4P � &��  

��+*  ��� 2�3"� �	 )6 �	���� )�56 $� )5�-�

����� �� .���G� )5K, $� +"	�K" ���� ��  �:6	

 ��<U?�+i0 �:6	 � 2�:U� ;�b� (*���1 +�KR

@���� (@���� 2�:U� .��N� �	����8�J �

.���� (� ("�	�+G � �>@�.		�1 
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`���$  

 .� #-���&�_ � .�.� #$�6��%��
+1374. 

 M��o $� ������# .����� (��$����6 )N?�S�

�@6 _�i51.�# +�9- ���.  (K50 )53�

 &.���� [^�81)2( :71-63. 

#$�6��%��
+ �.�.� ��,%���< &7$&;  �.�  

 #�
a5$ �.b #�8�'�
;�.�  #�8�' �.A

C�= &��B ��,% � .���� .� �4�5$1393 .

,�$�-�+ HindIII SatDNA 	'�� � (���

("���� Acipenser persicus.  ��:"X )53�

 &���"9)1 :(126-121.  
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Abstract  
In this study, a HindIII Satellite DNA (168bp) was isolated from Russian 

sturgeon, Acipenser gueldenstaedtii and was used as a probe for fluorescent in situ 
hybridization (FISH) with the chromosomes of Persian sturgeon and Russian 
sturgeon. After obtaining suitable chromosomal preparations from the fishes through 
leukocyte culture and labeling the probe with Spectrum orange (Orange-dUTP) 
through Nick translation method, the probe was hybridized with chromosomes of the 
fishes on the microscopic slide. In the studied chromosomal preparations, the 
hybridization colored signals were clearly visible. Counting the produced signals in 
twelve chromosomal preparations of three fishes from each species showed that the 
mean number of the signals in the chromosomal preparations of the Persian sturgeon 
and Russian sturgeon were 67±3 and 68±4 respectively. In this study, accurate kind 
determining of chromosomes and HindIII SatDNA site on the chromosomes were 
impossible due to the presence of microchromosomes and heterogeneity of shapes 
and sizes of colored signals. 
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