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)Multiplex real time-polymerase chain reaction�)(�3� ���� C(   ���a1 1-ESO-NY Cb1 1-ESO-NY C3MAGEC 2SSX  3
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      ��	�%�"�� .��	�� �� �#	/%' � �	��� �	0�1� 23��

�" ���� 4��5�"  #��6)2-1( �� �� �	9�� ��1:� .   %' �	�

�" ���� <�� �'�" =-> 2
?��3��� � ��# @�   #��	6

)3(   ��	B������ !� � ��3�	� 2�	/�(�9� C�
� �� . � 

�� �" D�� �� ���� �� ����   �����	
 ���-  �	���   �	� ��

E�F:�" ���-G    �'�5�	
� ����
 ��"%' ���� H#� ���

 '� �)6-4( .  

     �� ���	G?�� ��	K!�� %' �	$ ���	G?�� L	1� ��    ��	�

�����
-  �	��� ) ��www.cta.lncc.br(   D'%�' '�	>�

  �� M�	� ��-$ ��100    �'����	9 �	!� �� �	�G �   �	��

�#						6 �!�						
�-6  '�#						0� �						$ #						��  

 �� �!� �� �'�!�   O���"��$ ��% �� ��X   #	�%�' %��P

�� �					� �					$ �� �					��� �					�   ��					�CT–X   

)Cancer-testis-x chromosome (�"    #	-!��)6( �� .

�� �		��� �		$ �!�		> ��  �����		
 ��		�- �		��� � %' �

23��     �	 � ��	�� (�	��� �� ��, ��) �0�1� ���   D#��	6

�� �:�		 �Q� ��		�� 4%�		/ %' �!����		-�  2		3�� %' �		�

�" D�%�"�� �� �� ����    �1	
�-" ��#	!#��$ ���-G �� ��

��R� � ����
 �������� !� ���� �    C�	
� �	� �B$��

�� ���� �!�   '�$ �'�5�
� ��)7-6(.  

�� ���� �� E�%� � T
��   �����	
 ���-  �	���  ��

      DE�	U" ���	� .2	
� �#	6 �#��	V" %�"�� �!#-W %'  

 �'�					� �					���    �					�+G �					� �!�					�1SCP   

)1Synaptonemal complex protein ����		
 %' (

 C��F��										�)8( D1-NY-ESO D1SCP D2SSX 

)2Synovial sarcoma, X breakpoint  ����	
 %' (

 ���			B�)10-9( D1-CTSP  D4��			
��� ����			
 %'

  �		��� � ���		B� � #		�Z����  �'�		�     �		�+G �		� ��		�

3MAGEA D2SSX  �1-NY-ESO  �"�+�" [\��:�" %'

 2
� �#!'�� �!�
�-6)11(.  
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�
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TNF )Tumor necrosis factors  #-�		B� O��		b" (

)14( .E�+
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    [			U" �����		
 E�+			
 4��		/�(9 �� �%��		B�

  k�	" �� 2"��b" D�- !� ���#���� D_>�R� D4�>�R"

�"����   k% � �#	6 �<	!%   2	"�� %' �	!��    <	�� �	!��

�" �#��V"     �	��� 4�	(@V" 2��1	6 E� �Q� D'�6

��  �����
 ���– ���� �#--$ E��-$ �� �  �� <����"��

E�+
   '%�' '�>� �����
 ���)16(.  

l!�6 D�m�Q �(G %' ���B� ����
   ����	
 �!��

%�� �� g2
� ���' ���%�V$ �U$� %' ����   �	! �	$ �

� � �� O�
 � ����
   �	" [�F	V� ���� %' �% ��   #	�'

)17(�#!� �K��V� %�"�� �! �$ �!�> �� �� . � DE�  ��	�

mRNA  )Messenger RNAE�+
 %' (   �����	
 ���

E�+
 %' �� ���� O#G �    %' D2	
� �����	
 ��, ���

 ��		�� �		
%�� �		� L		�b)� �		!�4  �'����		9 �		!� �� ��

a1 1-ESO-NY )Cancer/testis antigen 1A D(

b1 1-ESO-NY )Cancer/testis antigen 1B D(

3MAGE )3Melanoma-associated antigen D(

2SSX )2Synovial sarcoma, X breakpoint � (

1SCP )1Synaptonemal complex protein  ( %'

�'% �
 � ) ���B� ����
 �:�+
7-MCF D20-BT  �

231-MDA-MB    ��	�� �	�����3 ��	� �� #6 ��9�'�� (

�� �		!� �'% %' �		�   � ���		B� ����		
 �:�+		
 ��		�

��� �   ��	V�� 4�b�b)� %' ���B� ����
 �%�"�� ���

b"�B!�  '�6 O�n�� ��)18(.  

��� 	
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���� 	��  

�'% �
  ����
 �:�+
 � �'% %�	RW ��� � �� ���B�  �

  E�#	>) �5-" � 21U" #��6 ���� �K!' �:�+
1 �� (

     �� =	� .#	6 �	�R� ���	!� %��
�� ����B�� �:�+
 ����

�'% [!�)�        a�	)" %' l!�	
 %�	� �	� D�:�+	
 ��	�

  �	-�R� a!��	6 � 2V$ �     �	��� %�	�Q %' ��	6'�9

   %' �'�	$ �	��F�� �� =� � #�#6 �'�' 2V$ D������

 ��"'C˚ 37 � 5  4#" �� ���$ #�B$� �' #/%'48 

   E�+		
 o%� 		6 � �		
%�� D2G�		
   a		
�� �		�

��� � .#6 O�n�� C�F0" p�F
��F�"  �� 4%�/ %'

 �'�' ��
�� O�<:     E�+	
 �	$ �	!� �	� #6     '�#	0� �	� �	�

    �'�	"� � #-	
�� '#	G ��	�+�" �' �1!�b�   q��@�	
� �

RNA .#�'��  

 ����1 .��� �� �����  �!�"� �# ��$ ���� 
���� 	�� �� 

��
 ���� ���� ��	����	� ��� ����� �	


10 %DMEM + FBS  %+,�&,�	 -�+� 375-A 

10 %EMEM + FBS  %+,�&,�	 ��&/� 7-MCF 

10 %FBS  +1640 RPMI %+,�&,�	 ��&/� 20-BT 

10 %BCS  +15-L  %+,�&,�	 ��"� 3 4�
5 742SW 

10 %FBS  +1640 RPMI -�65+�78 �9� :7;  ,5 <!�� 562K 

10 %FBS  +DMEM  %+,�&,�	 �=,5 spg1-GC 

10 %FBS  +1640 RPMI %+,�&,�	 ��&/� 20-BT 

  FBS: Fetal bovine serum; DMEM: Dulbecco's Modified Eagle Medium
 EMEM: Eagle's Minimum Essential Medium; RPMI: Roswell Park Memorial Institute
BCS: Bovine Calf serum; L-15: Leibovitz's L-15 medium
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 %!��&�!RNA ��� '! 
���� 	��  

E�+
 '�#0� �$ �� �� =�  �� �
?3 %' ��10   ��	�+�"

  q��@�
� D#�
%RNA   4%�	/    4%�	/ %' .2	3��

E�+		
 �'�		� �#-1		BW  �'�		$ �3�		m� �		� �		�ml 5/1 

) � ��			B\!��Ethylenediaminetetraacetic acid( 

EDTA )EDTA 02/0  ��B\!�� � #/%'25/0 #/%'

 _nQ �� �
?3 �� (%s�"ml 25    L	+0" 4%�	/ �	� D

   E�+		
 ��		V�B6 ���		� =\		
 .#		�#"� %'  � �		�

l > �� �%��      E�+	
 ���	Q 2	V$ a�	)" D�	�    ��	�

 ���Q �F:�3 �! [9�' DL+0"ml 7 PBS  #6 ��@!%

 4#" �� �7    ��	"' %' �	b�P'C˚ 4   %�' �	�1500  %'

 ��5!����
 �b�P'  D�!�% l!�" ��@!% %�' �� =� � #6

 q��@�		
�RNA  E�+		
 2		+� ��    2		�$ a		
�� �		�

RNeasy Mini Kit  )Germany, Qiagen O�		n�� (

  .#6  2	i+, =\
RNA   ���#	�� �	�    %' tu	> ��	��  

nm 260  ��K�		
' �� �'�5�		
� �		� Nanophotometer 

)Germany, IMPLEN.#6 �#�n-
 (  

 (&)��cDNA  	�� '!RNA  

�		�+$ �  ) 29�		
 [		Q��"Complementary DNA( 

cDNA  ��RNA �'% �� �#6 q��@�
� ���     �:�+	
 ��	�

   2	�$ �� �'�5�	
� ��Quantitect reverse transcription 

)Germany, Qiagen O�n�� T! ��% � ( .23��  

 *�+�!PCR  	�� �#cDNA ���� � ,�� �# 	  

 ���� DL�b)� �!� %'6  26���%mRNA  ���� !��� ��

 E�#>) �#6 �'�' o%�5
2  a!��	6 �� � (PCR   �	!

�+Q�" � C˚ 94  4#" ��5   D2	6�
�� ���-G �� �b�P'

32 �9�W � C˚ 94  4#" ��1  D�b�P'C˚ 60  4#" ��

1  D�		b�P'C˚ 72  4#		" �		�1   �		! =\		
 � �		b�P'

�+Q�" � 72  4#" �� �>%'10   ��K�	
' a
�� (�b�P'

) �+F!�
 E�"��Bio-Rad, California  �	
%�� '%�" (

   2							6���% .2							3�� %��							PGAPDH   

)Glyceraldehyde-3-phosphate dehydrogenase (

      �'�5�			
� '%�			" D�			+9�' #��			6 ���			-G �			� 

.23�� %��P  

 
 ����2�".!�/ ,0�� . �1��2  (.! �� ��$ ���3&�! 	�� 

�� �!  � 

 "�#��PCR  
$%� $& �� �' () �	
�	� ��*+�� � 	
    �� 	
mRNA ,��$� acc. No. mRNA 

540 >�5 -�; F 5´-GTC AAC GGA TTT GGT CGT ATT-3 )144 -124(  
002046NM- GAPDH  

R 5´-AGT CTT CTG GGT GGC AGT GAT-3´ )663 -643(  

386 >�5 -�;  F 5´-AGT TCT ACC TCG CCA TGC CT-3´ )338 -319(  
2/001327NM- a1 1 -ESO -NY 

R 5´-TCC TCC TCC AGC GAC AAA CAA-3´ )704 -684(  

328 >�5 -�; F 5´- ATG GAT GCT GCA GAT GCG G-3´ )289 -271(  
2/001327NM- b1 1 -ESO -NY  

R 5´-GCT TAG CGC CTC TGC CCT G-3´ )598 -580(  

565 >�5 -�;  F 5´-GTA CAG CAG AAA GCA AGC AAC TGA ATG-3´ )1409 -1383(  
2/003176NM- 1SCP  

R 5´-GAA GGA ACT GCT TTA GAA TCC AAT TTC C-3´ )872 -845(  

423 >�5 -�; F 5´-GAA GCC GGC CCA GGC TCG-3´ )56 -45(  
3/005362NM- MAGE3  

R 5´-GGA GTC CTC ATA GGA TTG GCT-3´ )470-450(  

435 >�5 -�; F 5´-GTG CTC AAA TAC CAG AGA AGA TC-3´ )171 -149(  
1/175698NM- SSX2 

R 5´-TTT TGG GTC CAG ATC TCT CGT G-3´ )583 -562(  

GAPDH: Glyceraldehyde-3-phosphate dehydrogenase; SSX٢: Synovial sarcoma, X breakpoint 
SCP١: Synaptonemal complex protein ١; acc. No: Accession Number (NCBI Reference Number) 
F: Forward; R: Reverse  
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 �� M-							$�� �							� %'µl 22  ���							Q)  

X PCR Buffer1 D2MgCl mmol 5/1 DdNTP MIX 

)triphosphates-'5-Deoxynucleoside (mol 2/0  �

 �!#�"�\
�mol 1 D(pmol 10 � !��� ��    � �	�3% ��	�

 D��			V���ng 200  ��cDNA  �5/0  _!<			�� #			Q��  

Taq DNA polymerase )Germany, Qiagen (

#6 �'�5�
�.  

�� ��  �+9�' #��6 ��"< � �
%�� DH#� �$ �!�>

   '�	>� v!�	�� %' tw�$ �5-" �!�� $ �� '�� '%�" �� �

�-�R� D#6�� ��6�' a!��6 ���
     ��	"< � �	
%�� ���	�

�-�R� .23�� 4%�/ 26���% �'     *�	6 ["�	6 ���	


      ��	"� 4#	" D�	�� !��� D_!<	�� ��<	�" %' ���`� D�!�"'

 [Q��"PCR %�#b" DcDNA .2
� �'�� ��:��  

  *�444+�!Multiplex RT-PCR    5.!�444$ �444#  

�6��# ��$ 	'��  

 26���%mRNA    ���	 � �	� �
%�� '%�"GAPDH 

��:�" 4%�/ �� �'% %' =F+�     ����	
 �:�+	
 ��	�

��� � ��1:� .#�#6 �
%�� ���B�  #��6 �! ��� � �� ��

�'% �� �F!) 21U"   �% �	
%�� '%�" �� �$ �:�+
 ���

 ���		 � �		�GAPDH �		" ��		��  �		5-" #��		6 D('�		$

�'%)  ab3 �$ E�+
 ���GAPDH  �	" ���� �%   � ('�	$

 ��#�) �U-9 #��6 �!cDNA     2	1U" E�	 �Q� �� �	�

.#�#6 �
%�� D('�6 ��
�$ tw�$  

'��7��&8�! *�+�!  

M!�"�� 2)/ #�!x� %�i-" ��  	�   O�	n�� �� =	� �PCR D

   �%�	�� E� ��% �#	"� 2
' �� E�()"5/1   %' #	/%'

 %�-$�K��V�  ���100       ���	� �	+�$ �	! � ���	� 2	5>

  �		�R� ���		� .#		6 �%�		3���F:� �  �%�		��5/1  D#		/%'  

9/0  %' �%��� %'�� O��ml 60 X5/0 TBE  #6 y�+@"

  �� =	� .''�� [Q t�9 �� #6 �'%�� o�> �� =\
 �

�-9 � $   #	!'�� �3�m� #!�"��� O�!#��� �� �� D�#6 ��

)" %' ���6 � #6 ��@!% 2
�$ [9�' �   %��	P *	
�-" [

   �%�	3���F:� �	��� [9�' DE� ["�$ ��B� �� =� .23��

  �3�	� ���QX5/0 TBE    D2	3�� %��	Pµl 10   E�	()"

PCR  ��� � ��µl 2 ���W [9�' %' z�%  #6 ��@!% ��

 ���:� �� �%�3���F:� �100 .#6 O�n��  

  ��K�	
' a
�� =\
Transilluminator UV �� D

�n��� �   <�:�	�� � �
%�� '%�" � #6 ��3�� =FG %�$

.23�� %��P    

  

��-�	 	
  

 �			�3 �'%   o�% �			� ���			B� ����			
 �:�+			
 �  

Multiplex RT-PCR )Multiplex real time- 

polymerase chain reaction �F! �$ #�#6 �
%�� (

�� �%�3���F:� v!��� ��    [F	6 %' �	�� � %�	� �� ��  1 

'% �
 .2
� �#6 �'�' ��V��   ���	B� ����
 �:�+
 �

26���% �� O�#$ ]�� �����
 ���– ����   ��	�� �% ��

 �		 � �		$ �:�		Q %' g#		�'�F� � ��  �� �		�GAPDH 

    �	/?9 %�	� �	� v!��� .#�'�$ ���� �% (�+9�' #��6)

 E�#> %'3 2
� �#"�. 

 
.��  

 �� �
%�� v!���1-NY-ESO ��� � %'   �%�	"�� ���

     ��	V�� 4�	b�b)� %' ���	B� ����	
 �� ?�1" ��%� ��  

13 ) �		�� �1/10  �� (#		/%'129  �		�� �)19( D37 

) �		�� �0/42  �� (#		/%'88  �		�� �)20( D9  �		�� �

)0/18  �� (#				/%'50  �				�� �)21( D80  �				�� �  

)0/20  �� (#			/%'403  �			�� �)22(  �11  �			�� �  

)0/22  �� (#/%'49  ��� �)23(     �	!� �	$ 2	
� �'��

 �'% �� �	! ]�� %' ��      ���	B� ����	
 �:�+	
 ��	�

.2
� ��6�#� ���� �
%�� '%�"  
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 98$1�+�&� . 	 ���:  '��7��&8�! Multiplex RT-PCR  �#

�".!�/   	��a1 1-ESO-NY  �GAPDH ��� �� ��  
���� 	

��� :��&0/ ��
��   
���� 	��7-MCF  >��?)3 B(20-BT 

 >��?)2� ( 231-MDA-MB  ���# !� 
�)!� ���$ 
E"�

 �F � ! B����Ga1 1-ESO-NY >��? .����8� ���# !�  1 

�'!��!  	 �E����100  >��? � 	'�# ,3�7 ����" 	  ���#

cDNA 
  (
H6))  >��? .�$�#5 ���  ,JH  ���$ 
���� 	

���)  
���� 	375-A  >��? � (6 ���  
36  ���$ 
���� 	

���)  
���� 	231-MDA-MB
  ( .�$�#  

GAPDH: Glyceraldehyde-3-phosphate 
dehydrogenase 

Multiplex RT-PCR: Multiplex real time- 
polymerase chain reaction 

cDNA: Complementary DNA 
 

 �� ���� �
%�� v!���1SCP ��� � %'    2	3�� ��	�

   4�	b�b)� %' ���	B� ����
 �� ?�1" ��%� �� �%�"��

 {+�@"44 ) ��� �1/34  �� (#/%'129   �	�� �)19( 

 �64 ) �		�� �0/65  �� (#		/%'98  �		�� �)9(  �'�		�

    �'% �� �	! ]�	� %' �� �	!� �	$ 2
�    �:�+	
 ��	�

   v!�		�� .2		6�#� ��		�� D�	
%�� '%�		" ���		B� ����	


  �� ��		�� �		
%��3MAGE �		�� � %'   2		3�� ��		�

       �!�	
 %' ���	B� ����	
 �	� ?�	1" ��%�	 �� �%�"��

 4�b�b)�25 ) ��� �0/37  �� (#/%'67   �	�� �)24( D

3 ) ��� �0/11  �� (#/%'28 � ��� )25(  �11  ��� �

)0/11   �� (#	/%'98   �	�� �)9(   �'�	� 2	1U"  %' g#		��

    �'% �� �	! ]�	� %' �� �	!� �	$ �:�Q    �:�+	
 ��	�

   v!�	�� .2	
� ��6�#� ���� D�
%�� '%�" ���B� ����


 �� ���� �
%��2SSX ��� � %'    �%�	"�� 2	3�� ���

    {	+�@" 4�	b�b)� %' ���	B� ����
 �� ?�1" ��%� ��  

8 ) �		�� �0/8  �� (#		/%'98  �		�� �)9(  �5  �		�� �

)9/3  �� (#/%'129  ��� �)19(   v!�	�� �"� g2
� �'��

�0:�e"  �  �'% %' �% �� �	!� ��	�� ������3 �m�Q   ��	�

 D�0:�e" '%�" �:�+
0 .'� � ���!�%� #/%'  

 o%�<	� 2+G �W ���      �	!� ��	�� �� 4��	5�" ��	�

�� %�"�� %' ��  �	 � h@V" ��      �	� #!�	6 �	"� g#	6��

     2	�0 > �	F���� ���	@" �'�	� 4��	5�" 2+G   ��	�


%�� {+�@" �$ 26�' �i� %' #!�� ��1:� .#6�� �#6 �

��� �       [	Q��" �� 4�	b�b)� �	9�� %' �%�	"�� ��	�

)Stage�" ��R� �%� �� {+�@" (   .�	m�" �!� � '�6

.'%�uK� �|� v!��� %' 2
� �F " _� 

 
 ����3 ���# 
���# L.�&� .mRNA  ��� �� ��  
���� 	�� 

GAPDH  SSX2  SCP1  3MAGE-  b1 1-ESO-NY  a1 1-ESO-NY  Cell Line  

Pos Neg Neg Pos Pos Pos 375 A-  

Pos Neg Neg Neg Neg Neg 7MCF- 

Pos Neg Neg Neg Neg Neg 231MDA-MB- 

Pos Neg Neg ND Neg ND 20BT- 

Pos Neg Neg ND ND ND SW742 

Pos Pos Neg ND ND ND K562 

Pos Neg Pos ND ND ND spg1-GC 

ND: Not determined (2
� �#V� O�n�� �� ���� �
%��) 
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 ����	
 %' �% �F���� ��������� #!�� ��-^ �   �	�

    %' �	$ ���	3?�9� #!�	6 D��
�% �!� %' � 2B��' �|c"

 D'%�' '�>� ���B� ����
 [Q��" h�@V� � {!�0�

.#6�� ��6�' ��|x� .�m�" �!� ��  

     �	� �	m�Q �	
%�� �� �#	"� 2
' �� ���� ������3

�'% ��%       �	� �	B!�b" %' D���	B� ����	
 �:�+	
 ���

 �� ��	 � ���� �
%�� '%�" %' 4�0:�e" �K!'   %' �	�

��� �       4��	5�" %��	B� D���	B� ����	
 �%�	"�� ���

�" �" 4��5� �!� �$ #-6��    �� �	6�� #	���� ����	
��� 

'#0�"�  #6���$ ���� R��� � �'%  �	��  :�+	
�  O�	n�� 

"� '�6 .�� 
%��� '�#0� �� ��	V� �� �'%  �	��  :�+	
� 

����
  ���	B�  ��	�� � 	!� ��   �	� 	"�  ���	�  �	�  �	��!v 

P'�L ��� 2
' !23�.  

 �� ��		�� '%�		" %' _		R" E�c		
 �����		
 ��		�- 

����   �	B!���% �'�� o�"�9 _B���F" �K��KW D��

 �� �#	6 ���� � ���� �� ��, �� �0�1� 23�� %'   %' �	�

� �9#�  �" ��       _�	i-� �	$ 2	
� �#	6 �	�3�!u� .#6��

�� ��		�� E�		�-$ %' �		 R" M		b� ���		
?��"  '%�' �		�  

)26 D1(   2	
� �'�' ��	V� �0:�e" �!#-W DE�U" ���� .

o�"�9 O<���F" �! ���
?��" �$   �� %' �	�:�� ���


1MAGE–A �"      �� ��	�� ���	� �#	6 �	+��"' � #6��

 2
� �3�$ � �%��m)28-27(�'� %' . �	" �   D�	0:�e"

�" '�R-V��     �� �	!� ���	
?��" 2�0	m� '�	6   %' �	�

�'% �� ���V�� '�#0� ��� � � �:�+
 ���  �%�"�� ���

'�6 �B!�b" �K!#F! �� � �
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�! ���+ � $/�'  

��!�� �� ��3���� �:�b" �!� �"�� �   �'�	� #6%� �
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Abstract 
Background: Cancer-Testis genes (CT-genes) are a gene family that only expressed in normal testis 
tissue and some of them are randomly expressed in some types of cancers. These genes can be 
promising cases for immunotherapy of breast cancer. This research was carried out for comparison of 
the expression frequencies these genes in cancerous cell lines and tumor samples.  

Methods: In this analytical-descriptive study, after providing three breast-cancer cell lines and their 
cultures in appropriate medium, RNA extraction and cDNA synthesis were done and expressions of  
NY-ESO-1 1a, NY-ESO-1 1b, SCP1, SSX-2 and MAGE-3 genes were studied using multiplex real time-
polymerase chain reaction (multiplex RT-PCR) method. 

Findings: None of cell lines expressed Cancer-Testis genes; but all of them expressed glyceraldehyde-
3-phosphate dehydrogenase (GAPDH) gene (internal control). 

Conclusion: According to the role of these genes in gametogenesis, we can consider that their 
expressions in cancer cells are based on dedifferentiation. The observed difference between expression 
frequency of these genes in breast-cancer cell lines and tumor samples can be related to several 
passages which are carried out for providing cell lines. By examining more cell lines of breast cancer 
for these genes, we can achieve more accurate results. 
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