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F� �	* ��20 ��%'�    �
��� �� B<� �*�J* �* ��"J*�
� =J
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� , �"J*�
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RNA  7%NO� 
�RNX Plus  .$	��2 P
��*cDNA )complementary DNA�N"�  �� Q%R:� ��	%� � S � 
� (  !	T�L ,M-MuLV 

)Moloney murine leukemia virus S � 
� �> �
"� .$� T�� (Real time PCR )Real-time polymerase chain reaction �<�� (
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V�J $"-$EL ��"N2 �>   $� 1$"���) �
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� �*%�+ �� T"� (
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/� 4	
� 1$��"2 �
"� �*T"� 3,�
'"� ,  �> ��* ,α �� Y	*TJ* ) $�
	0001/0 < P(. 

����� :���� 1$��"2 �> �
"� �*T"�  �> ��* ,α ��%'� �� �� Y	*TJ* �ZD%� )�
[ �%� �� ��
��� ,
- �	*��
�� .$�
	3 1�*$�*  3�> �	* �
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� ,�"2 � � �
9 �� �
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:����� ������ 1$��"2 3�
�� �
���  �> ��* ,α 3Real-time polymerase chain reaction  
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�� <�= ) *??@1.(  

  B���� ����� ���	
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�5�E*" B@ !��� � �' ) �
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 ��	$2.( 
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 ���	��� �� ���	
 ��� 8M�" N��� 	" 0� � �OP�� ��� 

�� 8��5�" ��� ��5'� 	" ) *��;=�3.(  

 �
� �R5'�� <*� �" 8��5�" H� ����� ���	


   ��S�T� � ���9��� 	SE B���� B"�G�� 	�9P$ 	9� �� �@

�� ��U��     %��� !�5U$ ��" � ����  0*����   <�	���V$ 8

�W��� � H�� &��
 �� H���W   	�U?� ����� ���	
 8�'

�� ) ���4.(  

�W �E	K &	�?@ �� B�E� 8�'   8�'	���� ��O��
 8

�����' � �O��
 X��� &�G���      	�SE ��" 8*�Y�	��
� 8��'

) *���� Z�4$�� ����� ���	
 �"  �"�6 -5.(  

�����'      %�G� ��W�	��
� 0]��� ��" ���*52$ 8�'

 �=	��3�� � ����U�� �� 8������ 8����" ������� ���	��


��     �� ��
 � �R��Y�� ��
 ��^*Y�I ��O�� �
 .*??@

0��� �" �R���J ��O��   _4$	�� 	SE B��� �
 �B��@ 8

�� �W�	�
� `�	$ ��;�� <�	��V$ �" ) *?��"7.(  

 0��� 	�' ��     �� 0*�� ���+ �W�	��
� ��^*�Y�I 8

�� ��E b�	^ ���� ��*52$    ��=�" ��" � ����   8��'

0*�	�^ 8���� W�	�
� 8  B�c�� �dJ� � ����� *?��� ��

��    0*��	�^ ��" &��c$� �" �W�	�
� .���   ���� ���E 8

���' �� &��
 8    ���J	� 8�� 	�9P�$ ��" � ���  81G 

�E	K  ��� d��G$ �" ����� �� &��
 ��O��
 8   �� .*�?@

       �O���
 d���G$ H��	T$ e���" �W�	��
� ��@ �) �+

��    <�5���G$ ���J 0�4��� ��� %��;=� e��" ����

 �*F��DNA �� %() ��f�� %��;=� � ) ��	^8.(  

0*���	�^   Bf��� �� ���" �W�	���
� 8α  �β  0*����

��   N��� �@ ���α )1ESR  ��� 1Estrogen receptor (

 0��� ��� ����� 8��U� *�� 8�	"    8��	�h i���" 8

) �
�10-9  	�SE B��� ��W�	�
� �" �()��� ��;�� .(

0*� ��=	�k�   ������ ���	
 ��U�� 8�	" 8�ER   ��4l�

��    ��@ ��
� 8*�Y�	�
� �����' H� �W�	�
� .*��"

 ��	@ &�F= m�	� ��ER-α 8*�*� �^*??@ 	�lf$ 	9� �

      X�������� .���� ������ ��F�4� ������ X�������� 8�� 	"

0*�	�^ H� �F�4� ����� ���' ������' 8  &�5F� 8�

 .����ER-α  ��70   %��" ������ ���	
 ����� *D��

�� ���" *J ��  0��	�� .���ER-α    ��	$	9n�� �� ��f�

   ������� ���	��
 8	�R��3�� � ������� 8�	��" o�*��'�

���� p����T� �����+ � ����� �W�	���
�  �� ����;) ���'

d�W�    0���$ 8�	�" 0*�� ��D�$ ������ 8�'    ����" 8��'

0*??@  8ER-α  *?��')12-11.(  

    ����" ��;��� ��
�	" �FO�S� ��� �� o*' ����	"�?"

0*�	�^ �W  �W�	�
� 8α )1ESR  0��:��
� �" ( b�� ��

)Real time polymerase chain reaction (  

Real time PCR    Z��4$�� ��
�	" � ����� ���	
 ��

��" 8��5�" �=	3�� �" �+.  
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 &���
 �� ���FO�S� ����� X���U�� 8�	��"1391 �20  q����"

�?�=����      � ������ ���	�
 ��"  ��4� ��	=� �" Z�"	� 8  

10 !5) dO�
 ��	=� �" Z�"	� q��"  8��+.*��	^ 

 r�	2���
�RNA r�	2���
� ���() :RNA �*���"� �

 ��*F$6-5  b	"µ 10   ����5� �� X�*�@ 	' ��    ���($ ��'

��=���� ��t?� �" .*�      �����;^ ���;�=� �� �� ������

)Merck �� (��5O+ �ºC 56 ��J	� �� .*��	^ �"�f��  8

        �	�
 m��S� &����$� ���;�=� ��" �����;^ ok�J �*F"

)Merck�	" .*� X�U�� (��5O+ ���=���� 8   �B���@ �����

.*��	^ ��	f$ ��" �� BJ�	� ���  

 :����� �	
      ���=�" d�u' X��U�� 8�	�"µl 100 

 v
 � (��	�� ��W�?�
) 	=�" ��w$�	�µl 20 ��?�w$�	�k 

 <*� �" v
 .*� 0��;=� �O�O �" (��	�� ��W�?�
)15 

 �� �G�I�ºC 56  �15 �� �G�I� ºC 85 .*��	^ �"�f��  
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 r�	2���
�RNA:  r�	2���
� 8�	��"RNA �µl 500 

RNX Plus  ��O�O �" (��	�� ��W�?�
)    ����5� 8���J 8

 ����J	� �� .*��� 0��;��=�  �*��F" 8µl 200  X	��=�	�@

)Merck� ��5O+    <*�� ��" v�
 .*� �=�h� �O�O �" (  

15  �� �G�I�rpm 12000     %�2" .*���	^ W��:�	����


 ���O�O ���" ���"+   ��+ d��UJ 	��"�	" � B��G�?� *���*) 8

 &�����	��;��) �	
Merck� ��5O+ �O�O .*��	^ �=�h� (

 <*� �"1  �� ���
ºC 20-   <*�� �" v
 ��"�f��

15  �� �G�I�rpm 12000     ����� !���� � W��:�	����


��J	� �� .*��	^ ���2$  �*F" 8µl 1000   �	�
 &���$�

70  <*� �" v
 � *� 0��;=� �O�O �" *D��8  �G�I�

 ��rpm 7500  � !���� .*��	^ W��:�	���
   ����2$ ����

     .���� H�3E ��$ ��=	^ ��	I _�T� 8��� �� � *�  

µl 30 ) �" 0*� ��5�$ p+DEPC vivantis �" (8;O�� �

 �� � 0��;=� �O�OºC 20- .*� 8��*(R�  

 ;�?���
cDNA   ;�?���
 X����U�� 8�	���" :cDNA 

)complementary DNA �*�����������"� (µl 1   

Random hexamer primer  0�	5' �" (��	�� ��W�?�
)

µl 1 OligodT   � (��	������ ��W�?�����
)µl 1 dNTP 

)Deoxynucleotide triphosphate  (��	��� ��W�?�
) (

 v
 �Z��2� d' �"µl 10  ��RNA    � �=��h� ����5�

   <*�� ��" BD�J Z��2�5   �� ��G�I�ºC 65   ��"�f��

��J	� �� .�=	^ ��	I x� 8�� v
 � *��	^ �*F" 8 

µl 5/4 p+   0�	�������5' ��������"µl 5/0 M-MuLV   

)Moloney murine leukemia virus ��W�?���
) (

 � (��	��µl 2 buffer M-MuLV    ��" (��	��� ��W�?�
)

  <*�� �" � *��	^ �=�h� B4I Z��2� �" � y�@	$ d'

1  �� ���
ºC 42 .�=	^ ��	I  

  :������� �������   �����J	� ����� X���U�� 8�	��"  

  �W �� �O����������$ �*���������"�1ESR  �GAPDH   

)phosphate dehydrogenase-3 Glyceraldehyde (

   ���������
 �� (��������E�� *'�������� �W)NCBI   

)National center for biotechnology information( 

       X	�� _�
�$ ��'	5��	� ��J�	� .*��+ ��
� ��"  ��;��=�

Express primer    �T�D �� ���?�5�� 8�	" .*� X�U��

 _
�$ �0*� �J�	� 8�'	5��	� ��D�c�E� �NCBI 

X	����� �  ��;����=�Runner gene  �O������$BLAST   

)Basic local alignment search tool �O��$ .*��	^ (

 &�*) �� �'	5��	�1 �
� 0*�+.  

 %?��@�� X���U��Real time PCR X���U�� ���() :

 %?��@��µl 10  ��Master Mix )X 2( TM SYBR �

µl 5/0  �����) 	5��	�µl 5/0   ���4G� 	5��	�µl 2  ��

cDNA  � 0*� ;�?
µl 7 O2dH  0�R�
� �� � y�@	$

7500-ABI ����	" .*� 0��� ��	I (�f�	�+)   ��$��	J 8

  �W �� 	�' 	�lf$ 8�	"GAPDH  �1ESR   � ����f�

 &�*) m4�2 .��"  
  

 ����1 ����� ���� ���� ��� �� ��
����� �� !"# � �$�%& .Real time polymerase chain reaction  

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

)1ESR( F 

ºC 60 bp 80 
CACCCAGGGAAGCTACTGTT )1ESR (F  

ATCTCCACCATGCCCTCTAC )1ESR (R  

ºC 60 bp 85 
CCCACACACATGCACTTACC )GAPDH (F 

TGCCTGTCCTTCCTAGCTCT )GAPDH (R 

1Estrogen receptor :1ESR  
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 ����2�#�)�� .  *+ �, �-./& ���� �&���� �GAPDH )phosphate dehydrogenase-3 Glyceraldehyde � (1ESR   

)1Estrogen receptor(  

�!"��  �#�$  ) 	��ºC(  ) %	�&s(  

�-.#� �/�
0��#  1  95  10  

�/�
0��#    

50  

95  5  

10�23 # ��45�  60  34  

  

��'(	 	
  

���U���  %������+ 8Real time PCR ���5' 8�	��"  8

���5�         ��" .���" ��4l� �����5�" � ���E�� *'��� 8��'

 ��5' �	R�� <��4�  ����5� 8    �W ����" ��'GAPDH  �

 �W ���" %��;=�1ESR     X��U�� �� �� .*����� ��3� ��

 �	�lf$ %?@��ct ���5�   ��" � �4
�T� 0�R�
� _
�$ �'

RQ )Relative quantification� �� (  B�*�4$ ���" ��;�

0��*�� � *�  b�� �" �W ���" ��;�� 8	�^∆∆Ct  X�U��

���5� ���" ��;�� .*�   �����G� <���D �" ��5�" 8�'  8�

���5� �"    ��" z����� �!I�� �� �@ *��	^ ���" �F�4� 8�'

   ���5' ����" ��;�� �" o*' �W ���" �4�� 0*�+ �
�

�� �F�4� �=�" �� �W �T$ � ��;U$ ��t?� �" .*��" B�

     X	��� �� �0*���+ ���
� ���" z������ 8�����+ ��;��=� 6 

Grafpad prism .*��	^ 0��:�
�  

       �W ����" ��;��� ��@ *�� 12�3� z����� �
�	" �"

1ESR  ��R���� ��� �" ���5�" ��	=� ��54/3  �4�� �	"�	"

) ���� %��;=� �F�4� ��	=� �"0500/0 < P Bf�) (1.(  

�
�	" ��   m��I� 8��'     ���J	� H��f:$ ��" � 	�$  8

 ���" %��;=� ��R���� �@ *��	^ 123� ���	=� 8��5�"

 �W1ESR ����J	� ��  81  ���" 	��"�	" 8����5�"1/2�� � 

��J	�  82  �" 	"�	" 8��5�"7/3 ��J	� �� �  83   	�"�	"

 �"2/4    0*�?'� ���3� �	��� ��� �@ ��"    ��@ ��
� �+ 8

  �W ����" ��;��1ESR    ���J	� %��;�=� ��"   8���5�" 8

�� %��;=�   Bf��) *"��2(   ��?F� Z��4$�� �   ���" 8���

    0*'��3� �W ����" %��;�=� � 8��5�" BJ�	� �=	3��

) *��	^0001/0 < P.(  

  

  
4/5 1 .��,%�) �6�7# � *�-� *+ 1ESR )1Estrogen receptor( �, ,���� 8�9# �� *���: � �$�:  

1

3.5

0

0.5

1

1.5

2

2.5

3

3.5

4

0���� ����� �� �� ���" 1�2���� ��*�$ �" +�,� ����� �� �� ���" 1�2���� ����� �� �� ���" 1�2����34�$ 
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 4/52��,%�) . �6�7# � *�-� *+ 1ESR )1Estrogen receptor( �, ,���� ���-� �, 4���# ;<�!# ����-� �, �6�7# �� ,���� �$�:  

  

�?F� 8���+ o �E� ��?{5'   � �W ����" ��" 8���

 *��	R� 0*'�3� ����5�" �
 %��;=�)0500/0 > P(.  

  

)*+  

!��� ����� ���	
  	U?� ���	
 � d�E*" ����$ ��	$

�� ���� �� �	� �" ) *��"13    ��@ ������� �E�?�� .(

 ���(� ����	
 �d�G��� 	�� �� d�G��� ��� �" *?����"

%�� �� ����5�" �?�"  d�5�c$ �� �*??@    � �?�O��" 8	��^

) �
� *�:� ����� p�2���14.(  

 &��
 .�
� �R5'�� 8��5�" H� ����� ���	
   ��'

        ��@ ����'����$ ��@ ��
� ������ ���)� ���G��� ���
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Abstract 
Background: Breast cancer is the most common malignant tumor and cause of cancer death in 
women. Some biomarkers are used to estimate the response to therapy. One of the most common 
indicators is estrogen receptors (ER). It seems that there is a significant correlation between receptor 
existence (ER +) and risk of breast cancer. This study aimed to measurement the estrogen receptor 
alpha expression in women with breast cancer.  

Methods: In this study, 20 cancerous paraffin-embedded tissue blocks from patients with breast 
cancer and 10 non-cancerous were collected. After deparaffinization, RNA was extracted with RNX 
Plus solution. Complementary DNA (cDNA) was synthesized via reverse transcription reaction using 
Moloney murine leukemia virus (MMULV) enzyme. Estrogen receptors gene expression was 
measured using relative real-time polymerase chain reaction (real-time PCR) reaction. In this study, 
glyceraldehyde-3-phosphate-dehydrogenase (GAPDH) was used as internal control gene. 

Findings: Estrogen receptor alpha expression in cancerous tissues had significant over-expression 
compared to normal tissues. Also, increasing the stage of disease, expression of estrogen receptor 
alpha was increased (P < 0.0001). 

Conclusion: According to the results, it can be concluded that the estrogen receptor alpha gene 
expression strongly increases in tumor samples. So, determination of estrogen receptor alpha 
expression can be used as indicator agent for response to treatment and follow-up. 
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