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

 

  

  

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

#�$ %�
� &��	�� ��! �'(& �
�) (Oncorhynchus mykiss)  

 
���� ������	
�� �	
 �*����� ������  ��������� �����  ��� ������	�� ��!�� ����" �#$ � 

�������� ��	
� ���	
� ������ ���� ����� ������ ������ !"�� ���#� �  
� 
#��������� !"�� ������� ������ ������ ���#� �  
� 
���������� !"�� ������� ������ ������ ���#� �  

��$��$�� % �$�&� ���	 '(#) �	
� *�	
� ���#� �  

)',#
� -#
� :.//12//34#�5� -#
� � :11/6///(  

 

�����  

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

��0% 
"���1 ����� '���% ���2 
34-(#-��2 )�� ),� �64 �� 	����1 '�-������� �����*�0* ��78 9�/ �� ��78 :��-�� ;< ,- 	*��* 

�# ����� 
�# 	��� �=�� ��>.2 ?@= )AB/AA/ADEF ( G-�H��- ,- I1 � 	�&2DNA 	*��* ,-  '��J*, K�%-� ,- '#�6��- �� L��   ,-���31 �-

(PCR)'����� �- ��>.2  '�-������� ���  ���-�1 	� :��- �� �-OmyRGT14TUFL  OmyRGT4TUF � OmyRGT1TUF  

�=�( M��4 . :��- �� ��%O� ����� ���&* �#P�2�31�� ����2 ��=�( �-�� �������� #��� ��*�0* �� �-�� '�" �� . �- ,- ?4�8 Q���*

 �����*�0* ��78 K��R1OmyRGT14TUF LOmyRGT4TUF � OmyRGT1TUF S�2�2 	� ����� �- �# -� T.;< LE.BE � 

;B.;F #-��2 � �4�# P�2�31�� �� S�2�2 	� ��*  -� ��*�0* 	� �- �-�� '�" ����2 �F L T � F �2�31��P#-# )�0*  . �� ��78 U�V2�- 
����

 �# )�� ),� �64 �� ����*�0* �- ��78 9�/<W ��X�2 ,- 
%�8 L��� ),� �� ����� #-�=- ,- �4�# 
��� �-# (P<0.05) ��*�0*  

OmyRGT4TUF U�V2�-� AYY ��*�0* ��4�#  OmyRGT14TUF�64 ��   )�� ),�, U�V2�- ��* � '#�� I�� �#AYY�4�# � 

���*�0*�� OmyRGT1TUF � OmyRGT14TUF#�� �* I�� �# )�� ),� �64 ��  .  
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�����  

 ����� ����	 
���� �������� � �� ����	 �

��� ���!"# �� $��% &'�( ��) � �**+,�**-� �#�. / $�0

12 3"�4)��	 3% �)� 5�1'�06 �#��7!" �"�8��� 3 /� &

����2��#�. �'092 . 3�:0!" 
#�; /	��2 ��'� /��� &� �

). #�� 36��'	� <( �6 �5�1 3�� �"�(Abdolhay, 2005). 

>� 36�� �/	� &�08 3���>.� #�?2 �� 06 3/�@A 3% �)� &/ 0

�>�	/ &��� ���!"# ��#�� #�B% #� ����	 $��% &� / C

�D/"E 3'). ��"E F�G2 �� . 5��6 H�I'��6 '/	 #��#�@06 ' 

�G1�6.�) ���� /����	 
�1#��8 0!�#�JG(�" �.06 ��  ��( � 

0(�K�L2 �G"�	 ��0(�K �I1 0�(�	 �#�.0D $��  M(�% .

�GND#���6��#�� ���. #�B% #� �7"� (Mousavi et  al., 

2000; Yousefiyan et al., 2007).��:�  / 
�4�2 M

(�	 3O6 . <�2'"��� P�1# Q0" M(�% P' 5#.� $�1 

��:� PR#.0D/>�2 M(�% . �ST U0?	 M��P��:� V��6 / M

�(/G3 ��(>�2 ���?��� M(�% . ��WI2 ��G; � R#.0D. 0

��� ���!"# ��)� 5�1 #�B% #� $��% &.� ��� / �# 0	� &

'	 $��2X�2 36 ��"E �Y�N	 0�I'�)�% Z�@ #�� 36 . '1�" ' 

"���( ��'��� ��N" (Kincaid, 1983; Gall et al., 
1991; Bentsen& Gjerde, 1994) 

�[. 36 3��2 �6�)�)� #�I(�# P����	 �' 
IB	 �� 

�"E�I'WI2 �(�	 R#.0D. 0' ��� ��#� � P#�B% / 3�)�2 . ��J

	�"063 ��(��� '�!76 /G'�>�	 ��\" ];� . /	�6 &' ��� �� 

�	 ^_) #�'�)�  .R.# �(�4���	 '�06 � #� ��\" ];� 

�6�/�#�� ���. $�  0( �06#�% 3%/� �� C/ &R.# �( F�" 36 

��2 P0`" �#�	 
�4;�	 &�SD a#��2 $��/0�� / P
�4; &

�/)�G1 �N'� H6�G	 . 3"�8 �)� 3�N6�.  b0�)� # 

(Brown, 2003) . MG%�. C�% 36 0[�� ��� #�

J"��05 ���D � �� 5��4�)� �6 .  ��0�R.# �(��!76 /G'2�"E �c '

(MAS) 3% /.# C/� #� �)� dI�06 �0I'(�2�% $�	� ' 

)f�N" ( '	 $��2�W2 36 h���� �� �/& �(� 0`" �#�	 

���"(Welz & Geiger, 2000; Sonneson, 2007) .

�0�� �	�� 3	�"06 MAS " P�)0�)� �G	��'���"�@ 36 5 ��( 

>�2 P#�� 3	�G)�G1�B9" �3 ��(D �!�)�' i#� P��6 ]�[. �6 

 ����2QTL�(�� . �0I��� 06 0X�	 / �X�#. R.# P
�4; ��J

�2 P�7"���D &�!�)�' j6�.# . QTL �(���2 . ����	 � &

�(����?��� �� �4; 0( '	 �1�6(Chistiakov et al., 

2006)�06�G6 / &/I'�0�� H"��	 �� �Gk � ];� 3	�"06  &

���"�@ ���. h�� P�	 #�B% #� ��\"5 ��( . #�� 3	�G)�G1 

B9"3 ��(D �!�)�'�06 �� /���"�@ &5 �(�) .>� 36� 
��#�. �

�>�	/& ��� ���!"# �$��% &P� /�(#�B% �� $�0����. � / &

���� �'	 �1�6 . 0`" 36'	 �)# �6 $���6 /0!>�60T 3	�"06 C� 

�"E�I'��� #� ��>�	 �/ $�	� 
�	 #� #�B% #� ����	 &

0�(�2�%�6 3 /� �)� U�( &/�:� . 

� #� /�!76 h.�> ��)�# &/G'��� � ��>�	/ #� ����	 &

#�B%2�4; b�)� 06 '� $�6 $�. �G"�	 ' 36 R#.0D 5#.� 

�( M(�% ���/G3 ��(>�2 �" . �� �6� 0_@ ������ M(�% �

� 366 �	��� F��"�#��/���"�4� '6 �D �� M� b�N�� M

'	 ��08 .R2 �S> �(�>.� ��06 3/�6 Pb�)� &/�N' 06 

�)�G1'/�(0!"�B" F��"� ��"E �I'D ��� �6 3�)�/�!5 ��("E ' 

 #� $�6 $�. 5�GG% �0�G%����� �(��>�	 / #� ����	 &

B9" b�)� 06 #�B%3 ��(�"E �I'�06 ����	 ����"�@ 5 ��( 

��������08 �%0��	 �7"� .� #� /0!>�60T ��)�# &��"E �I' 

�����>�	 �/#.0[ ����	 &�(�8� �6 �2 ��6 �(��@ ' �� 

��1 . #��@�)��% '��� �	�"06 $���6 0[�� �3 ��( ];� 

G��	 ��\"'�(0!"�B" 06 ��"E �I'�06 �# �� /#�J2 3"�8 &� – 

1#.0D'� #� /�D $�0/#�S8 3����"  .� #� �S>/9l2 &�� 3��2 �6 

B9" 363 ��(�"E �I'�06 ����	 � ��� ���!"# � . $��% &

)#06'�(0!"�B" �# /D 5#��(�	���� �6 3�)�/�!5 ��("E ' 

� #� $�6 $�. 5�GG% �0�G%/B9" &3 �(�� 3) m���"� 36 P / 5�!

"E'# /� 06 . 3�@��0D 5#��(�	�/��� b�)� &��>�	 �/ &

WI2 �%0	 #� ����	�(�	 ���� R#.0D . 0�71 $�� 0G(�6 �

 �1�#%) $��G� 36/I'�8#�% �� 5 ��(�;� '	�2 � 5�GG% &

�>�	/ &��� ���!"# �#�B% #� $��% &(0!>�60T �#�	 � 

�"E�I'�G�:08 #�0�  .  
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���� 
��   

0!>�60T #�`G	 36��>�	 m���"� . /�(0!"�B" ���. &� 

D� �6 3�)�QTL��2 P$�6 $�. 5�GG% �0�G% ��nf �� 3"��" 

	� 3>�6 �:�6'�>�	 /WI2 �%0	 &�(�	 ���� R#.0D . 0� $�

71�WI2 �?: #� �1�#% 0G(�6 �� 0)١٧/١١/١٣٨٦ (

72��W2 �� dD . 3� ��"�2� #� �np . �;#� /��2 #��I/ q

�	�� 36 P�I>�/6 5�!B�E�>�GI2��1 5.08 �l	 . 
�� j/ �N

�� H6�G	 5�IB"����' �9�G	 $�072 5�!B"�� �08/�. 36 h��

72 �� ��� 3% �)� 0%A�	� 3>�6 �:�6 3'�>�	 P/� �#�	 &/ �N

JG)'�G�:08 #�0�  .)#06 �#�	 
�4;'� #� /JG) �N'� / &

�>�	/ .  r0� P0) ��� P�#��"��)� ���  P�% ��� �	�1 &

�"��6 $�6 $�..   

  

	 ������� DNA �� ���� � ����� ����� �   

"��" ��9�"� �� dD3 �(�	�� 36 / s�0��)� P5�!BDNA �7"� �� 

% R.# .� 36��G: . d%,h0:.0�%  )Sambrook & 

Russell, 2001; Estoup et al., 1996( 
#�; 

SD/�:0.% MJG) �4� �DNA  36 P �:�6 �� 5�1 s�0��)� 

 �#�8� �E #� �#�:.0�I>� C�%t.u�:08 h�J"� �;#�. 

GO�(��% MJG) &� �DNA  36 �:�6 �� 5�1 s�0��)� 

C�% �#�8� �E #� �#�:.0�I>� t.u �`�T �6 �;#� �(� 

 
.�4�	DNA E�: λ0�	��:.0�Ic)� R.# . � 
#�; 

SD/�:0.  

  

	������� ���� ��!��"��#   

�0D/�(0��� #� 5��4�)� �#�	 / 
��2�I	 b�)� 06 M(.\D &

?�1' �.0N%# 0�%� �6 )�%0	USDA0	� /�I ( 3�>�_	 .

2#�	�G� ��) #� $�#�I�( . i�fuuv06 P 3B9"  b�)� 

D�!�)�' ��� ���!"# � $��% &)Sakamoto et al., 

2000 (�"�1 m���"�.>��2 '�0D /�(0��;�?�@� '�06 � 

WI2��(0!"�B" 0�# /D 5#��(�	���� �6 3�)�/�7(�!�"E ' 

�	� P$�6 $�. 5�GG% �0�G%�" . ��?2� �� ��X 5#��1 �/ &

�0D/�.�� #� $E C"�6 #� �(0� ��)� 5�1 0%A .  

  

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

$�� $,� ��--. ��	-. ��% ��/���#�� �� 0	
�� ������!1#�)F: ����� �"#��R:��3 �"#��(  

���� 

 ��� ��	
�

 �	� ��   

��(NCBI) 

 �	��

 �	���

�
���� 

 �����(5′-3′) 
 ����

��!"�#�

 �	��	$ %	

����&	�'�� 

F:AGT TTT GAT TGA ACG 
GGG C 

Mrtyniuk,2003AB087586 

�� 

R:CAG GGG ACG CCA CCT 
ATA C 

5 
OmyRGT1 TUF 

(N1) 

F :GGA ACA CTG AGA A T 
T CCT CCC 

Mrtyniuk,2003AB087589 

�� 

R :TCG CTC AGC CAC l'AC 
AAG TG 

Oi 
 

OmyRGT4TUF 
(N2) 

F:CCT GGC TCT GTT ACC 
TGT CTG 

Mrtyniuk,2003UB087593 

�� 

R:ATC AAT AAA CCG CAA 
ATG GG 

N 
OmyRGT14TUF 

(N3) 
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	 ���$�% &'���  %�����# ��(PCR)  

J"� MG%�.�05 ���D � ��0�(PCR)�06 �WI2 � 0

#/#��(�	�5 ��(D ��>�	 #� $�6 $�. �4; �6 3�)�/(�	 &' 

��� ���!"# �)#06 #�`G	 36 . $��% &' #�w� / h�� �

� #�w�/�0D 3) b�)� 06 �(0!"�B" &/0� (N3) 

OmyRGT14TUFP  (N2) OmyRGT4TUF . 

OmyRGT1TUF (N1)�:08 h�J"�  .%02� �#�	 
��

J"� MG%�. #� 5��4�)��05 ���	�1  :yu h08 �"�" DNA  

	�"E' P2.5 µl 0:�6 PCR)X zu)P�$E�G,�/$�0( P0.5 µl 

%0�/G	 ���/< )50 Mm) P�$E�G,�/$�0(P  0.5 µl 

>.��2�{�%�"�!��) 10 Mm) P�$E�G,�/$�0( P0.25 µl 0( ��

/�0D �� C/�(0��D �P.0ND. .0B  µl u,yDNA �D � ��0�

)5U/µl) P �$E�G ,�/$�0 (� 0_9	 m� ./"��_92 #�6 .� 5�� 36 0

" �#�	 #��9	�<J� �2 �� µl fy .�01/� j/ ]01 36 MG%�. &

�/�)� 0:  

��) �10)�. 3��0	�>.� �3  : ny�"�) 3�#� ' P ��08 7 

��� $� �� dD . 39vu3@0k .��) �10)�. 3��0	 �  : nv 

�"�) 3�#�'P ��08 /�� C�39 .�0D ��?2� 3��0	/0�:ytPpu . 

yt�"�) 3�#�'202 36 ��08 ��06 }�0!"�B" 3)  .jN6 3��0	  

 :~f�"�) 3�#� ' P��08 vu Ppu . �y"�X�36 3202 ��06 }� 3) 

0!"�B".�7" #�/ �~����06 39��7" jN6 '/ #� ~f 3�#� 

�"�)'�1 5��� $�	� ��08 .  

  

	(���) ���� ��!�*��+� ()�" (,���   

�06���� �;�?�@� �� $�G'�(�"�6 $��6 �>�2 � 5.� P5�1 �

 MG%�. �� 5��4�)� 06PCR��) �6 ' �� 3"��" �Gk P��6 

 
��?l	PCR" �>��2 �7� �' /6�'0� �� / �%01 �

�08 ��)#� $��>� #�B% 36 5.\D��:/� .��"/>��2 �' /6�' 

0!"�B"N2>��2 3% ��� $�B"  '� $� �2�{�%�" ��� F�" �� . 

GT '	 �1�6.  

  

  

  

	(���) ���� ����- ()�"%��   

�06�)#06 '>�2 
��?l	 �J"� MG%�. #� 5�1 ��05 �� 

�D� �#�8� �E �#�:.0�I>� P ��0�1.5% 36 �;#� 0!"�B" C�  

bp zuu) )�$E�G,�/$�0 (�2 #�`G	 36��>�I>�	 $�. &' . 

���	�� �/�1 h�J"� 
��?l	 &. �06�	� �"# ��� �#�8� �E 

2� ����/�	06 h�/ �)�7" <J� #�'/ µg/ml�u(	 5��4�)� ' 

�1 ..# �� dc)�>�2 � �/>�2 h�� ���[. P�"�6 �� ����2 . �

�(�"�6�>�2 �" . �7"� 5���"� . 5�1 ���9	 �/��" 3N/ �6 3�;�� �

��2��D�( ��(�06 5�1 R#��8 �� / �(0!"�B" &(Mrtyniuk, 

2001)��� #��@�) P ��>�	 �/ &��� ���!"# � 36  $��% &

 #�w� ��l>/� #�w� h�� �/)#06 �#�	 �(0!"�B" &'�J2 . / 3

�l2 .��:08 #�0� �.   

  

	����� ��.��/�   

�)�G1 �� dD'/�06 �(�"�6 �. 3"��" 0( �G6 5.08 � ��0:� 

 �"�6 F�" b�)�06)�I1 �Gk' (>�2� 0( ���2#� P5�1 �/ �� C

�/ &��2��D�( �(	 �6 ���� #� $�6 $�. $����06 ��: �� 0( 

I42 36 . 0!"�B"�NG� C� $�	�� �� 5��4�)� �6  �ANOVA 

/3:0� C)h0"  #��:�SPSS 12(�#� �#�	 /6�'�:08 #�0� . 

GO�(��06 &�)#06 '#�w� ���2#�  / �6 �"�6 #�w� h�� �

	��06 $�6 $�. $���I42 36 0!"�B" 0( �NG� C� �% #� �

��� ��0:��" . �� #� �fy��� ��0:� �� �;#� � $�. 3% �

��6'/ $�	�� �� �G�1�� t �9�N	 )h0" #��:� SPSS 12( 

�1 5��4�)�.   

  

 �����  

	�"�,�� ($'� �0"% 1"���   

� b�)� 06/JG) �N'�( �� #� 5�1 h�J"� � 3"��" &

#��06� P ~�.pz� �� �;#� /��� &��>�	 �# �/ . 5��	 &

fp.vt�>�	 �# �;#� /IB2 0" &� �'	 �"��� .GO�(�  &

	�!"���>�	 #� $�6 $�. . �% ��� &/� #� 5��	 . 0" &/ &

����202 36 �� �6 06�06 }vf.�� '�"�) 0�	 Pfz.zzuf . h08 

~v.�~�"�) '   P0�	pv.z�nf h08 '	 �1�6.  
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	�2 �"�,�� ����- ��*,�)  

��"/0!>�60T �� �;�� ����� ��>�	 �/(�	 &' ��� ��� 

!"#� #�w� b�)� 06 $��% &/�� 3) #�w� h�� �/ 5�!
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Abstract 
The aim of present study was to screen rainbow trout broodstock population of Kelardasht reproduction 

and rearing center, with emphasis on presence and non-presence of microsatellite markers associated with 
body weight. For this purpose, 92 samples of caudal fin tissue from Kelardasht rainbow trout broodstock 
population were obtained and genomic DNA of these samples were extracted. Three microsatellite loci 
include omyRGT1TUF (linkage group 5), omyRGT4TUF (linkage group Oi) and omyRGT14TUF 
(linkage group N) were amplified using the polymerase chain reaction (PCR) with their specific primers. 
This study showed that presence of these microsatellite markers in this broodstock population were 
92.4%, 78.8% and 96.97% and the number of polymorph for those were 6, 4 and 6 respectively. In 25% of 
high weight broodstocks there was significant relationship between presence of omyRGT4TUF (p<0.05) 
and complete association between omyRGT14TUF with body weight in females as well as complete 
association between omyRGT1TUF and omyRGT14TUF with body weight in males. 
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