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 ^�
F1 -  $8�( T�W�� �$( ���� ���! ��!%��(?�� 

Table 1. Necessary materials for making loading buffer  
Amount for 20 ml   Material   

0.01 gram   Bromophenol blue  
0.01 gram   Xylene cyanol  

19 ml   Formamide  
to 20 ml   Sodium hydroxide 3%  

  

  

�" �
�M�5 ��'�
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� �-����� IR��
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1. Open reading frame 
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Fig. 1. Electrophoresis of PCR products using 100bp size marker. From left to right: columns 1 and 2 are PCR 

products of 2 males; columns 3 and 4 are PCR products of 2 females and column 5 is size marker M100 
U � 1 - ���8�$� E hi�j\! PCR  � ���N�� �(��
� $*���� bp  100&��� :7�� I( xM � . ��'1  �2 hi�j\! PCR 

&��� �$� &��b �� ��'3  �4 hi�j\! PCR  &��� � ���! &��b ��5  ��
� $*����M100  

    

  
Fig. 2. SSCP patterns of first-half exon 2 of GDF9 gene. From left to right: column 1 is pattern number 1; 

columns 2, 3 and 5 are pattern number 2; column 6 is pattern number 3 and column 4 is size marker M100 
U � 2 -  ��'�*ESSCP  &�X% ^� IR��2  &	GDF9.  &��� :7�� I( xM �1  ���R� ��*E1 &��� �2 �3  �5  ��*E

 ���R�2 &��� �6  ���R� ��*E3  &��� �4  ��
� $*����M100  
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^�
F 2 - M
��" ��
�5�_"��� �5 ��'  �� �
� �-�����7�1RF  I�H�!O &
�N��%c�L��' � ]���!�� D�!��' �$E-

�����H(  &�X% ^� IR�� �$(2  &	GDF9  �( &O IP-�[! �n-��� Hanrahan et al. (2004).  
Table 2. Detected SNPs in crossbred sheep obtained from crossing of Romanov rams with Lori-Bakhtiari ewes 

for the first-half of exon 2 for GDF9 gene and comparison with results of Hanrahan et al. (2004). 

         *SNP position of 520 was observed for the first time  

  

 ^�
F3 - x-�5�"/�' &�X% ^� IR�� �� �
� �-����� ��'2  &	GDF9 7�1RF ��  I�H�!O &
�N��%c�L��' � ]���!�� 

D�!��' �$E�����H(  
Table 3. Detected haplotypes in the first-half of exon 2 for GDF9 gene in crossbred sheep obtained from 

crossing of Romanov rams with Lori-Bakhtiari ewes 
SNP Position in  GDF9 gene sequence    

 Frequency 721 520 477 471    Haplotype number  
0.579  G T A C 1 
0.056 A T G  T  2 
0.056 A G G  T  3 
0.291 A T G  C  4 

  

 ^�
F4 - x�5��	 �
� �-����� ��' �� &�X% ^� IR��2  &	GDF9 �$( 7�1RF 
�N��% I�H�!O &c�L��' � ]���!�� 

D�!��' �$E�����H(  
Table 4. Detected genotypes for the first-half of exon 2 for GDF9 gene for crossbred sheep obtained from 

crossing of Romanov rams with Lori-Bakhtiari ewes  
SNP Position in  sequence GDF9 gene                               

Frequency 721 520  477 471 Genotype number  
0.305 GG TT AA CC  1 
0.584 GA TT GA CC  2  
0.111  AA TG GG  TT  *3 

Genotype number 3 was observed for the first time *                  
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'��! �
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GDF9  �( I1E�e! T- �� n-��� �
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(2005) >�� I( I� ��5�� �� &�' ���M ��� ��� SSCP 

 �
'��! �
��( ��*E D��
��$�  n-��� �
��( ��'�*E

Hongcai et al. (2010)  � �"( U� ���M ��� ���

721 520*  477  471 SNP position in GDF9 gene sequence 
G/A  T/T  G/A  C/T  Reported SNPs by  Hanrahan et al. (2004) 

G/A  T/G  G/A  C/T  Detected SNPs in this study 
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Hanrahan et al. (2004)  7[(�e! 7��.   
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F5 - UEO ���$8x�5��	 � �'��' M��) SNP  &���� �5�#�3 zW�� �1RF ��7�  I�H�!O &
�N��% �L�5 � U��b

c�L��' � ]���!�� D�!��' �$E�����H(  &�X% ^� IR�� �$(2  &	GDF9  
Table 5. Allele and genotype frequency of four SNPs in crossbred sheep born from crossing of Romanov rams 

with Lori-Bakhtiari ewes for the first-half of exon 2 for GDF9 gene 
Shannon 

information 
index 

Significance 
level 

Allele frequency Genotype frequency SNP 
position 

0.349 0.000 C T  CC CT TT 471***  

  0.889 0.111 0.889 0.0 0.111  
0.674 0.202 G A GG GA AA 477 ns 

  0.403 0.597  0.111 0.584 0.305  
0.215 0.724 T G TT TG GG 520 ns 

  0.944 0.056 0.888 0.112 0.0   
0.674 0.202 G A GG GA AA 721 ns 

   0.597 0.403 0.305 0.583 0.112  
***: Lack of Hardy-Weinberg equilibrium at P<0.001; ns: Non-significant (Hardy-Weinberg equilibrium). Alleles 

with black, bold and underlined letters are wild type allele (allele related to haplotype 1). 
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Abstract 

For decreasing the number of breeding ewes on pastures and prevention of demolition pastures, it seems that 
animal breeding programs are benefit for identifying effective candidate genes on litter size in Iranian sheep 
breeds and using those. The TGFβ family genes are one of the most important effective factors on litter size in 
sheep. The GDF9 gene is one of the most important members from this family.  The aim of the present study was 
to identify available mutations in exon 2 of GDF9 gene in crossbred sheep (Romanov rams × Lori-Bakhtiari 
ewes) using PCR-SSCP. In this study, after extraction genomic DNA from blood samples of 36 crossbred 
animals with 3-6 months old (17 males and 19 females), the first region (from 5’ end) of exon 2 (634bp 
segments) of GDF9 gene was amplified using PCR. The single stranded conformation polymorphism (SSCP) 
patterns of PCR products were studied using acrylamide gel electrophoresis and silver staining method and then 
from any pattern one sample sequenced. In the studied population, 3 banding patterns 1, 2, and 3 obtained with 
frequencies of 0.305, 0.584 and 0.111, respectively. The sequencing results showed presence of 4 mutations 

(471, 477, 520 and 721 situations) in the studied population.  
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