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120 
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!"y �"0110  (�0� � �q�4  9 �

4�%�� )->
!�+.& �&!7��c"�-%, ��J�$0 (&!� . )& �J
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 ��J�$0�) � S+�3('  (&!� �0&
 �,MC4R' ) �J-#.& 2��& !�7 WJ '(-#.&=  g-% c"�-%,
AA 'AB 'AC 'AD  'AE  'AF   
AG   �� b"�!� 9�

 4%&
&!>074/0' 21/0'  253/0' 158/0' 105/0' 105/0 

 
095/0  �
1!� 
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 ="Y�  ]"�%, 9� w-�!0 (�J!�0&��
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�  � 9* (�J1  

2 x&&.=�& ��� 9  (�* �-0)1n�!0 �$% ="Y�  9* �&� �


� !J (&!� 9Y.�Z0 �-0 (��J ���Y� � 4%, ��#/� -
�-f% e!f�/
 )LEPR X2 = 73.86( )MC4R  X2 = 

147.61( 40 !0& L/& 9* ��-� ]C-* S".� 9� �%&-�
 ="Y� 7�1 �&�Y� 9%�".�� ;J�* 
 40-� (�J
� �J.����  

  

  

  
  

  
Fig. 1. PCR results for exon 2 of LEPR gene with marker SM 0221on the left 

 S+�1 -  	��%& o/��%PCR  ���� �
\7& (&!�2  �,LEPR  !#%�$% �&!�J 9�SM 0221 cC =�� �  
 

 

  
Fig. 2. PCR results for exon 2 of MC4R gene with marker SM 0221on the left 

 S+�2 -  	��%& o/��%PCR  ���� �
\7& (&!�2  �,MC4R  !#%�$% �&!�J 9�SM 0221 cC =�� �  
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Fig. 3. Band patterns of LEPR gene obtained acrylamide gel and stained with silver nitrate   

 S+�3 -  �, (�%�� (�J-#.&LEPR S/!*1 �, )& Sq�F  a% 
 �"01�!H% _&!�"% �� (\"01  
  
 

 

Fig. 4. Band patterns of MC4R gene obtained acrylamide gel and stained with silver nitrate  

 S+�4 -  (�%�� (�J-#.&MC4R S/!*1 �, )& Sq�F  a% 
 �"01�!H% _&!�"% �� (\"01  
 

 �
� 1 - 4%&
&!> w-�!0 4K"�-%, 
 45.1 (�J�, 9�(�J LEPR  
MC4R 
Table 1. Allele and genotype frequencies of LEPR and MC4R genes 

Allele Genotype 

Total  G  F  E  D  C  B  A AG  AF  AE  AD AC  AB  AA Loci  

1 --  --  --  --  0.161 0.307 0.531 --  --  --  --  0.323 0.615 0.062 LEPR  

1 0.047 0.053 0.100 0.079 0.126 0.105 0.490 0.095 0.105 0.105 0.158 0.253 0.21 0.074 MC4R  
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 �
� 2 - !�0&���, 4+"�%, g-�� (�J(�J LEPR  
MC4R 

Table 2. Parameters of genetic variation LEPR and MC4R genes  
MC4R LEPR  Parameters  

7  3  Number of actual alleles (Na)  

3.474  2.48  Number of affective alleles (Ne)  

0.926  0.9375  Observed hetrozygosity  

0.074  0.0605  Observed homozygosty  

0.716  0.6004  Expected heterozygosity  

0.284  0.3996  Expected homozygosty  

0.712  0.5973  Means of heterozygosity               

0.712  0.597  Nei´s Index  

1.578  0.993  Shannon´s Information Index (I)  

0.646 0.523  Polymorphic Information content (PIC)  

�:�� L"#%�"0 ) �-%��I) 4h% 
 (Nei ( �, (&!�LEPR 
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=�&�& !� .9HfR 2���C _�68R& (&-�I0 (��� 45+�

)45+���C L"/�� PIC ˂ 0.25' 45+���C ��-�0        
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et al., 1980 (��C _�68R& (&-�I0\"% 45+�  _�f6
)& �%�-� 523/0 =LEPR 
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) �&� w�f�& 46-�Q0 {"H5� L".
&Komisarek, 2010.(  

 ;D T945M  =�& ��� 4�!� \"% ()!  (�J
�7 �
.1 
� p$* 9� !��0 9* ST 
 C "�!� 9�b  4%&
&!> ��

21/0  
79/0  L/& L"� 4J
!7 L"� \/�%1 � .��SNP  
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 �$% ��J�$0TT  �%�-�
 & 4F8q& A)& L/!��* !"� L"h�
!� 
 4�!C (&!�

 ����&�)Komisarek and Dorynek, 2006( .    
� �
\7& 9"5* (
 9Y.�Z0 � L"�K. ��%!"7 �, (�J

�&� ��$% �".��/& -$* L/��$5J (�J
�7�� �  ;D  9*
9ZH% �
\7& � n[&
 (&2  9�"01 �"�& S/�f� v6�� �, L/&

�Y0 w�f�& !""z� L/& 9* ��� L".&
 9� L"�-.4 �� (&�
 =�& 9��&� c"� _�Wq 4:!� 
 !"� 4�!C �q�

)Giovanna De Matteis et al., 2012.(  
 �
\7& (
 9* 4$J
�� �20  �,LEPR  (!"� (�J
�7

 c"�-%, g-% 
� �� 	��%& 4*&-5�&CC  
CT  �� ��J�$0
 9* � c"�-%, �&�Y� ��� ��J�$0 _!/�z0 !E�F G"HI� ��

.=�&� 0 =I� ="Y�  L"�r�J �, L/& (&!� 9Y.�Z �
(��J ���Y�-  e!f�/
�-�  =H��Z0 !E�F G"HI� �� 9*

.=�&�%  c"�-%, ;J
�� L/& �CT  95q�> �-R (

9.��-7=�&� &���Y0 !u& 4/&) )Trakovicka et al., 
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Abstract  

The experiment was concluded to study the genetic polymorphisms for Exon 2 leptinreceptor (LEPR) and Exon 
1 Melanocortin4 receptor (MC4R) genes in native cattle in Guilan province. In order to blood samples were 
collected randomly from 96 native cattle in Guilan province. After extracting DNA by salting out method, PCR-
SSCP was used to amplify a fragment of 261 bp from exon 2 LEPR gene and a fragment of 213 bp from exon 1 
MC4R gene. In the sample of study, three patterns AA, AB and AC for LEPR gene and six patterns AA, AC, 
AD, AE, AF and AG for MC4R gene were observed. Frequencies of genotype were 0.062, 0.615 and 0.323 for 
LEPR gene and 0.074, 0.21, 0.253, 0.158, 0.105, 0.105 and 0.095 for MC4R gene respectively. Population 
genetic analysis showed that LEPR and MC4R genes were out of Hardy-Weinberg equilibrium but both genes 

were highly polymorphic and had great genetic diversity. 
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*Corresponding author: szmirhoseini@gmail.com 

  


