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1- Signal Transducer and activator of Transcription                   2- Mammary Gland Factor 
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ZmË�´ËÀÊ��Ì�ÂfËe�Z]�¾Ì¼Ì�¿M���Âe�¾Ë��]�ºÊ 
AvaI�� ½Á�³Y� �{��eÂX¸¯Â¿� �{� ÁÌ� |������¶]Z«
WZ�ZÀ�Ê�d�Y .YË�ZeÂ»� ¾Ì¤e� h�Z]� ½ÂÌÌ��»�� �
CCC��Ä]CCT »Ê��{Â�)���Á� .(¿YÁY�§Ê��¶·MC�

ZÅÁZ³� �{É��Ì¨�� Á� ÃZÌ� ½Zf�Æ·� |��/���»�«� ,
� ½Zf�Æ·��/�� Ä·Á�Z�� ,��/�·� ,Ì�Â¼Ë� ¾���/��,
��Â´¿M��/��{�Â§�Å�,���/��¼��ÁÌ�µZfÀ��/��

|����Y�³�Á�eÂ¿�Ì�̀ZÅÉ TT�ZÅ{Y�¿� �{��¬§É�
»Â]Ê�� ½Zf�Æ·Ã|ÅZ�»�� |�)� .(uÌ� cZ¿YÂCC�

]�Ã|¿��½�ÁÌ�¾���{��f����Á���´ÅZ»ÊY�§Y�,Ë��
]�½�ÁÌ��f�)���Ze���´ÅZ»Ê(��eÓZ]�Ä�Ó�|��{�,
^�¿u�Ä]�dÌ�cZ¿YÂTC�|Àf�Y{ .�{Y�§YCC ­Y�Ây�

Y�]� �f¼¯É��Y|Æ´¿É�·Âe� ÁÌ�Ã{Z¨f�Y� d�Â³� |
»Ê�Y~£�½Z»|¿Y�� Á� |ÀÀ¯ÊË��fÆ]É�|¿�Y{ )�( .��{

iPe�{�Â»ÌY��Ë¸a�¾Ê�§�Â»Ì·Âe�cZ¨���]�º�Ì��|Ì��
¬veÌ¬Ê�d�Y�Ã|�¿�¹Zn¿Y.   

     Y�¥Y|ÅYË���]� ,Ä ·Z�»�¾Ê�|Àq ¸°�Ê���{
�½Á�³Y���½�STAT5A�e�ÁPiÌY��Ë|Àq�¾ ¸°�Ê�

f¿�Ì°Ê����Y��] ZÅÉ�uÔ�YÊ�·Âe�cZ¨�Ì��|Ì��
ZÅÁZ³��{É�Zf�¸Å��¿ËY�¾Ë{Â]�½Y�.  

  
�Á��Á�{YÂ»ZÆ  

ZÅ�Ä¿Â¼¿É DNA    
     DNA�¿�{�Â»ÌY��{��ZËÄ ·Z�»�¾ ��Y�����ÁZ³

Zf�¸Å� �¿Ë�¹Y{� {Y�¿� sÔ�Y� �¯�»� Ã|�� ¥Á�a� ¾
|�� kY�zf�Y� �Â�¯ .� kY�zf�YDNA���Z�Y�]

�{�Y|¿Zf�Y��Á�)��( )��§Z]� Z]�Â�f���Ä^e�»�Ä�
PBS�¶À§� �Á�� �Y� Ã{Z¨f�Y� �b�� Á-¹�§Á�¸¯ (

|��¹Zn¿Y .  

¯Ì¨Ì¼¯� Á�dÌ�dDNA����Âe� Ã|�� kY�zf�Y
�Y~³�Z]É�Á�É ��{�Â»� �f»Âf§Á�f°b�Y� Á� ��Z³M�µ

PeÌËd§�³��Y�«�|.  
j°eÌ� DNA Z] PCR-RFLP  
     � ®Ë� Ä �«�����Z]� d¨mÉ�� �{�dÌ «Â»

É|ÌeÂX¸¯Â¿ ������ Ze������ �YYËÀ� ½Á�f���Á
� ½Á�³Y��� ½�STAT5A f�{� Ã�Z¼�� Z]��Ê 

)AJ237937 (Y�a��Y�Ã{Z¨f�Y�Z]ËZÅ�¼É��Ëj°e��Ì��
|�  :  

5'CTg CAg ggC TgT TCT gAg Ag3' 
5'Tgg TAC CAg gAC TgT AgC ACA T3' 

Y�mYÉ�n¿�� �À¯YÁÌÃ� YÉ�¸aÊ ��Y�»  
)���»Ì·Á�°Ì�f (��{YÂ»�¶»Z�Ë{Â]�� :  

     � �§Z]x� )���»Ì¸Ê¿Â»M� µÂ»Ì�,cZ¨·Â�� ¹Â
���»Ì¸Ê�e� µÂ»Ë�-�¸¯Ë�|Ë�Y� ®Ì� ,|�/��

Âe�|��{Ë�¾��(�,�/��»Ì¸ÊÀ»�µÂ»Ì�Ë�¸¯�¹ÂË�,|
����»Ì� µÂ»Á�°DNTP� ,��aÌ��Å� �Y� µÂ»Â°
Y�aË� ,�¼Ë�¿M� |uYÁ� ®Ë¸a� ®e� ºÊ � Á� �Y�»����

�¹�³Â¿Z¿DNA .  
     WZ»{� Äy�qÊ�j°eÌÄf���YÁ� ¶»Z�� � ��ZÉ�
�Z£MËZ»{��{�¾É ���f¿Z��Äm�{Ê Ä]�{Y�³��c|»��
«{Ì��b��Á�Ä¬�Z]���Äy�q�Z»{��{É ���,����Á
���f¿Z��Äm�{Ê �¹Y|¯��Å�{Y�³Ë«{�®Ì���]�Á�Ä¬
WZÆ¿Ê�Z»{��{É ���f¿Z��Äm�{Ê��c|»�Ä]�{Y�³��
«{Ì�Ä¬d§�³�¹Zn¿Y��Ìj°e.  

     ���»Ì·Á�°Ìn¿�� µÂ�v»� �Y� �fÌÃ� YÉ�
¸aÊ � Z]� �Y�»���¿M� |uYÁË��]� ºÊ AvaI��ÃY�¼Å� Ä]

� Â´¿Ze� �§Z])�/��»Ì�°·� ÁÌ�f (�¬e� �Z]� Á{�[M� ÁÌ��
)��/��»Ì·Á�°Ì�f (Y�]É��c|»��Z»{��{�d�Z�É 

���f¿Z��Äm�{Ê �Z»�¾]��{�{Y�³É�|��Ã{Y{��Y�« .
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�µÁ|m� -�Ã�n��Á�ÊbÌeÂÀ§�ÉZÅ{�Â¯��Ê¨Ì�Âe�ÉZÅ�Ã�Z»M  

cZ¨�  ��{�cZ¿YÂÌu�{Y| e
Ã{Y{�¶ËZ§  

�¶ËZ§��{�cZ¿YÂÌu�{Y| e
Ã�n�  

�Z]�cZ¿YÂÌu�{Y| e�¾Ë|·YÁ
ÄfyZÀ�Z¿  

¾Ì´¿ZÌ»  �\Ë��
cY�ÌÌ¤e  

��Ì��|Ì·Âe)¹�³Â¸Ì¯(  ������  ������  �����  ��/����  ��/��  
�Ê]�q�|Ì·Âe)¹�³Â¸Ì¯(  ������  ������  �����  ��/���  ��/��  
�¾ÌXeÁ�a�|Ì·Âe)¹�³Â¸Ì¯(  �����  ������  �����  ��/���  ��/��  

Ê]�q�|��{  ������  ������  �����  ��/�  ��/��  
eÁ�a�|��{¾ÌX  �����  ������  �����  ��/�  ��/�  

  
Zf¿Ëhv]�Á�l  
     Ë� Ä �«� ®����Y� �Y� �Z]� d¨mË� ½Á�fÀ���Á

�½Á�³Y��¨f�Y�Z]n¿���À¯YÁ��Y�Ã{ZÌÃ��YÉ�¸aÊ ��Y�»
j°eÌ|��� .f¿Ì�¿M� Z]�º�Å�ÄnË��]�ºÊ AvaI��Á{
� ¶·M{Â] .� ¶·MT�� µÂ�� Z]�����½Á|]� �Z]� d¨m

·Á�Ã{Â]�º�ÅÊ��¶·MC Ë��]�Ä�¬¿�®Ê�Äf�Y{��Á
� cZ �«����� Á���·Âe� �Z]� d¨mÌ»� |Ê Z¼¿Ë|. 

ZmË�´ËÀÊ��Ì�ÂfËe�Z]�¾Ì¼Ì «Â»��{�¾Ì�d�����
�½Á�³Y��{�Á�Ã|���z�»���d�Y�Ã|���«YÁ)�(.�

YËZm�¾Ë�´ËÀÊ�|^e�h�Z]Ë��»��¶CCC��Ä]CCT 
»Ê �Y��»��Á{��Å�Ä¯�{Â�Ì»M|Ì·Á�a�ÄÀÌd�Y�¾ .  

     ¿YÁY�§Ê�eÂ¿�Ì`ZÅÉ CC�� ÁTC�e�e� Ä]Ì�\
���/��� Á���/��� Á¿YÁY�§Ê�¶·M ZÅÉ T�� ÁC��Ä]
e�eÌ� \���/��� Á���/��� {Â])� µÁ|m� .(YË�¾

¿YÁY�§Ê�Å¬ve� Z]� ª§YÂ»� ZÌ{� cZ¬Ëd�Y� �´ .Y�]É�
¿YÁY�§� µZj»Ê�� ¶·MC�ZÅÁZ³� �{É��Ì¨�� Á� ÃZÌ�|

��/�� Ä·Á�Z�� ,��/�·� ,Ì�Â¼Ë� ¾��/���Â´¿M� ,
��»�«��/��,�{�Â§�Å��/����ÁÌ�µZfÀ¼��/� )�(�,
ZÅÁZ³É����¿Ì¨��Á�ÃZÌ| ��/� )� (�Ã|����Y�³
d�Y .eÂ¿�Ì ̀ e��Z�Y�]�ZÅZ{�ZÅ�µ{É- ÁË�±�^À

Âe�ËÃ|����|¿{Â].�eÂ¿�� �iY� {�ÁM�]Ì ̀����Y� �]� ZÅ
uÔ�YÊ�·Âe� cZ¨�Ì�� |Ì��Á�� �Y� Ã{Z¨f�Y� Z]� �

|�� ¹Zn¿Y� cZ ]�»� ¶«Y|u )� µÁ|m� .(»Ì´¿ZÌ�¾
� cZ ]�»� ¶«Y|u]ÌeÂ¿�� ¾Ì ̀� ZÅ� �¬§·Âe� �{Ì�|

XeÁ�aÌÀ »�¾Ê {Â]��Y{ )���/�P<(�eÂ¿��ÁÌ�`TC�
XeÁ�aÌ�eÓZ]� ¾É ·ÂeÌ{Â¼¿� |. STAT5A��Ä]

½���ÂeÂ»Á�a ZÅÉ�W�Z¯Ì��¾Ì�h�Z]�Á�Ã|��¶�f»��
Äz�¿� ½|�� µZ § �Y{�]É ½�ZÅÉ�W�Z¯Ì�¾

»Ê |¿Â� .{�c�Z^�� Ä]Ë� �´STAT5A��dyZ�� �{
W�Z¯Ì��¾Ì�Z�Y��¬¿��Ê�{�Y{.�Z�Ë¼Å�|Ì�{�Â»�¾
·{ÌÀ »� �iY� ¶Ê�Y{É�¸°�|ÀqÊ STAT5A���]
·ÂeÌa� |XeÁ�Ì|�Z]� ��Zu� Ä ·Z�»� �{� ¾.��cÁZ¨e

«Y|u»�¶Ì´¿ZÌ�¾�cZ ]�»·ÂeÌ]�q�|Ê�]� �{Ì�Á{�¾
�eÂ¿Ì{�¿� `ËÀ »� t��� Ä]� ®Ê �Y{É��{Â]
)���/�P<  .(ZÅÁZ³� Äq�³YÉ�� Z]� �¿�eÂ¿Ì�`TC�

ZÅÁZ³�Ä]�d^�¿É�eÂ¿��Z]Ì�`CC�·ÂeÌ��|Ì��eÓZ]��
]�q�|��{�ÁÊ�Á XeÁ�aÌWZa�¾Ì¾��eÉ�Y{|Àf��·ÁÊ�
�Z»M� ��¿� �YÉ�ÁZ¨ec À »� ZÅÊ ¿� �Y{Â^{ .»�� �{Ì�ÄÀ

Y� �iYË|Àq� ¾ ¸°�Ê�·Âe� cZ¨�� �]Ì�� |Ì��  
Ä ·Z�»YÉ�d�Y�Ã|�¿�¹Zn¿Y.  
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STAT5A

   
Effect of STAT5A Gene Polymorphism on Milk Production Traits in Iranian  

Holstein Bulls   

M. Sadeghi1, M. Moradi Shahr Babak2, G. Rahimi Mianji3 and A. Nejati Javaremi2   

Abstract  
     Signal transducer and activator of transcription 5A (STAT5A) was chosen as candidate 
gene because of its involvement in the development of the mammary gland and it is a key 
mediator of prolactin signaling and can activate transcription of milk protein genes in 
response to prolactin. Semen samples from 134 Iranian Holstein proven bulls were obtained 
from the Animal Breeding Center of Iran. A 215 bp fragment, located within exon 7 of 
bovine STAT5A gene was amplified. PCR product was digested with AvaI enzyme. 
Genotypic frequencies of CC and TC were 0.739 and 0.261 respectively and gene 
frequencies of T and C alleles were 0.131 and 0.869 respectively. Genotypes are distributed 
according to the Hardy-Weinberg equilibrium. Breeding values for milk related traits (milk, 
fat and protein yield and percent age) were estimated using animal model and AIREML 
procedures as programmed in MATVEC software. Least squares means between two 
genotypes for protein yield were significance (P<0.016) and TC genotype had higher 
protein yield. We can conclude that RFLP in STAT5A is a promising new possibility to 
select for increased yield of milk protein through selection for the T allele.    

Keywords: Breeding value, Iranian Holstein, STAT5A gene, Polymorphism            

1- Assistant Professor, Faculty of Agricultural Science and Engineering, Agriculture and Natural 
Resources University of Tehran 

2- Professor, Faculty of Agricultural Science and Engineering, Agriculture and Natural Resources 
University of Tehran  

3- Professor, College of Animal Science and Fisheries, Sari Agricultural Sciences and Natural Resources 
University   
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