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<� %���!�� %��&

 ��� �
�V [:��!� ����
�      �'�!���) ��� ����V p����!(

    ��� �����
� [�:
 �� �����( 
 �!@7�   ���8��)19( .

  K�!U\�Christman 
   ��� '��� � '
���7#&   ���O ��&�

���� %�U� �[:��!�     L�\� ��� ���8 LU��� %��!�� %�&

��uY �#7�:
 ��)�    ���?!�� �� 
 `:
<��
 
� 3�V %

�	
����
   `&���O 
� �����O�!� �#7���:
 ����)� L��\� %

��  �&�)20( .Lucarelli 
    ��O ����
� '� � '
��7#&

 	
 ���D�����
PRP 10   ���� O Q!���\� �� �����N��

����   ��!@7� '
<!� �'
�H��
 <G� 	
 K� � %��!�� %�&

 ���� `:
<���
 
�  ���&�)21( .Akeda 
  �� '
����7#&

  ���O ������O dH�� � ����> K��!U\�PRP 
 ���!@7� �

���� ^7:���� R�!,����� ���� [!� %�&   `:
<��
 
� %


��  �&�)18(��
��� . 
   	
 '
���7#&PRP 10  ��N�� 

�� n�:�� �-!�.
���O ��4 <:�#� ADSCs  ���D���
 


 ��&��� �  ������#����O '
<��!� '���!� %�&�S���� � 

�!�
���O `:
<�
 ���: )22( .Pieri 
  '
���7#& �� 

`&
9" ��> '� � ���
� �� ���M#:
 %�&  ��
����  ��O 

	
 ����  %��&  %���!��  �#!� �
<�  ���  �
��#& PRP �� 

L>
� %�&�,���7�
 
����  ���D��
 �!��"/ ��O
��!&

 �:��( �� !� '
�H��
 L!7 � '
<!� ��8)23(.  

 ���:�U� 
 ����� �K!U\� [:
 s�&   �!5o�� %PRP 

�Y�#?� '
��Y ��  
 �8� L��Y 	
 %
FBS  
 �!@7� ��

���� %�U�     �����
� �� ����) 	
 K�� � %��!�� %�&

 Q:
�8 �� [:��!�In-vitro ���.  

  

��� 	
  

�� ���#� 	
 ��)� D�!�� 	
 ���!� % 	:� ��4 R78  ��� 

C��N ���b�� 	
 �
��
% �O ��4 L#Y ,! [� O���M 

�� �!'�����# 
�&<,
  (k)'��DN
 �$4
��  ������O �� �!� 

�8 .
:[ ���#� �& 	
 �
��
 v�6� 43 -27 ��� �O �� &!w 

;�� �!��#% h��� ������ 
 �$� 	
 3�O �x�:�  ����� % 

��O� 	
 '/ �&  ���8
���  ��8 . ����#�  ��&%  ���)�  ��\� 

 
��8:Q �����
:L �� n���� �!<: .��,�% 9/0 ����N�� ���� 

��	/:��S��  ��� O ������ �
���( n����Y ��� �:\� 

��7 �
� % 78<"� '��DN
 LU��� ��(:�.  

����/ ���#� %	�� ���#� :�!,

 � O ��4 �&   ��� �&

     ����� C�D��� ��� ���� [:��) 
 ��:�� -)�O C�$FV

) [!,�����PBS  ����:Phosphate buffered saline (

  '/ 	
 '��7�
 �� �� '�> 
 �&�:��� �� �:��( � ��8

���#� ^M� .��8 
�4       ;��� 	���.hO ����\� ��� ��&I 

)Sigma  C��� �� 
 {��H� �#:<�/ Ru& ��4 (30 

 ���� 	����.hO R:<���/ .���8 �����7�
 ���U!V�DMEM-LG 

)Dulbecco modified essential medium- low 

glucose ()Sigma %
���� (FBS 10  ���@�> ����N��

.���8 ���,�, �� �,����� �����\� C���� ���� '�7,���� %   

10  �
� ���� ���U!V� rpm 1500   .���:��( .�!D:�������

 ���� �,����� |����� DMEM-LG  %
����FBS 10 

 ����" 
 ���N�� [!�!���-  [!���:����"���
1  ����N��

-�h� �� 
 '�!���M���   %��&25T    �� 
 ��8 L�U���
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����� PRP � FBS �� ��	
� � ��
� ������� ������  ������� ��	
� ����(�� ) 

 �Q:
���82CO 5 B� ���� ���N�� %����� 
 ������ �����  

Cº 37 .�8 ��
� � O 

� O A -�:� 
% ����  ��G8
 	
 �$� :�&80  �N��

 	
}F� -�h� ���� Q��� �&  ��& %	��
�4	
  }F�� 

 -�h� ���  ���D���
 	
 05/0  ��N�� "��! ��![/EDTA 

)Ethylenediaminetetraacetic acid (n�?�
  
���� �& 

.���" ��
� �8 
 � O -� A:� %  �����  ��&  ���  .����" 

n�� ��
�
 :���.  

������/  %	����PRP���

���� : �����> %���&  ;���� 	


Random platelets concentrate   %
��� ���!O �& �

1010 × 5/5    
��&<,
 '������#!� '�> -��� 	
 ��Oh"

 ��,�, �� 
 �8 �!�� '��DN
 (k)    '�7,��� %��&cc 50 

�,�, .�:��( LU���   C��� �� '�7,�� %�&10    ��� ��U!V�

 �
�rpm 3600    �� L��N�� |����� 
 .�!D:�������

�,�, X#4 '�7,�� %�&    %
	
 ��� 
 ��8 %�
/cc 10  	


   ��q�i ��� [!��
�� 	
 ����\� [:
µ 1000  ��ml 1 

 R!��O �:��O10   C��� �� 
 ���x
 ��N��30   ��U!V�

  ��\� [!��
�� �� �:��( ���7�
    R!���O ��:��O �!5o��

���
�( '�8 �
	/ vY��  ^M� .��8 �Oh" %�D,/ %�&

 �
� ��rpm 1500   '
���Y ��� �:
� X:�� 
 .�!D:�����

PRP X#4  %��� �� 
 %�
/Cº 80- .�8 %�
��S� 

���� � O     :[:���!� �����
� �� ��&1   	
 ���!O

���

��������   ;�������� 	
 ���������> %�������&FFP   

)Fresh frozen plasma   '��> -���� 	
 (  '������#!�

 %��� �� |
a 	
 �$� 
 �!�� '��DN
 
�&<,
Cº 37  ��

 �%������ [���� ��S������cc 16 ����� '/cc 10  R!�����O

 C�����O��(10  %����� �� ����N��Cº 37  L��>
� ��

���,�,  '�7,���� %cc 50 C���� ���� �90  �����7�
 ���U!V�

 �
� �� ^M� .�:��(rpm 2200    C��� ���10   ��U!V�

 
 .�!D:�����cc 5/1-1 s�D8 X:��    %
��� ��O �:
�

 X��#4 �����
 [!��
����   ^M��� .���8 %�
/105 × 5 

ADSCs    ����� n����� .������" 	
 L���N��µl 500  	


Cryocipitate  ���

���)      �
��U� %
��� ��O ����> %

    [��:
 .���:��( {����H� (����
 '.����:��!� ����


��

���

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

Cº 37    �� .����� ����8 |
a %����� [��� ��S����� ��

�����  ��$� %µl 500      
 ��8 ����x
 '/ ��� [!��
���

 	
 ^"5    [:���!� ��� [!��
�� Q��� '.��:��!� ��U!V�

.�8 L!7 � ����
� 
 L:���  

[:��!� ����
�-  �� ����2    ��:��( R!��U� �
�(

���> �& �� 
 �!�" %    ��&��8 �
��( %�&cc 1   Q!�\�

 %
����� ���� ODMEM-LG �FBS 10  
 ����N��

��"  [!�!�1      �� O Q!�\� ������ �
��( �� 
 �N��

 %
��DMEM-LG �PRP 10   ���" 
 ��N��   [!�!��  

1 ���� .�8 ���x
 �N��    �� [:���!� �����
� �� �&

  .���8 ����� R� & 
 n���) %�&	
�  

MTT ]5,2 )yl -2 -dimethyl thiazol -4,5(3 

diphenyl tetrazolium bromide assay[
����� :% 

 ������  ��U�% ADSCs  � �����
� ��! ���:�[  �
� 	


MTT �&	
� ��% 4  
8   
��� 
 ��8 ���D��
%   
� ��&

� �
�(!��:[  ��PRP � 
!��:[  ��FBS    �(�&��8 �
��()

10 ��( �
�7� ���:� 
����
 .�  �\�!Q    ����> ��& �� O % 

�"!�  ��& �H� �!�   ��� 
µl 400  ���:n�   
 d,��>µl 40 

 ������\�MTT   ����q�i �����)mg 5  ��ml� PBS (

�4:<S:[ ��� �� 
% Cº 37  
5  �N��2CO� ��  C��

4 �O �� �8 ���7�
 �Y��:����  ��&%   �
	/ '
	���
���
 

�
�i�
 ���� 7 �!L �:��( .^M��    ����> ��& ���\�

�H����!�  
µl 400 DMSO )Dimethyl sulfoxide (

)Sigma   C��� ��� 
 �8 ���x
 ���> �& �� (2   �Y���

����7�
!'� ��� ��:7�  .���( n�?�
µl 100  ���\� 	
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����� PRP � FBS �� ��	
� � ��
� ������� ������   ������� ��	
�) ����(�� 

�" -&�) �� ���> �&!� 96 ��� |g4 
 LU��� ���>% 

 ]����� �����B �� '/nm 570 ��S������ ����� �ELISA 

)4Hiperion MPR (�	
��
 (!�% ��(:�.  

   ��!O ��� 	��"�"/ �����Annexin v-FITC  [�:
 :

���� '
<!� �
�  ����� ����	 %�&    �� ���4�� %��&

����� �!,

 % ����� �� 
 	��"�"/ %   	���"�"/ �:��� %

���� 
  %�&	
� �� 
� ���� %�&4  
8    
� ��& %
���

 �
�(PRP  
FBS    ��� �(�&��8 �
�()10    �
��7� ����

    ����> ��& 	
 
� �� O Q!�\� 
���
 .��#� dH �  %

�!�" � ��� -: 
 �!�H� �& �PBS   ^M�� 
 ���8cc 1 

) �����
 [!#�h" 	
Sigma  ��q�i ��) (01/0   ���



 ��ml   
 ����x
 -&�) �& �� (�<!��:� |/30   ��U!V�

�:<?� 3�� [!#�h" �O �:��( ���7�
   
 �����
� %

���� '�8 �
	/  .� ( �&  

   C��� ��� �,��� '�!���M���10    �
� ��� ��U!V�

rpm 1500,��� |��� �� .�8 .�!D:����� ��µl 500 

  
 ����!O �������µl 5 �Annexin V-FITC  
µl 5 

Propidium iodide  
 �8 ���x
5   �7:���� �� �U!V�

   %�����:������ ��S���� �� ^M� 
 ���7�
BD   ]
���


Annexin V-FITC   ]���� ����B ��nm 530-488 

�	
��
    ����� ��O ��8 %�!(   ������ �� ��&  ��!,

 %  %

   ����b�
 L��!,� ���� 	����"�"/Annexin V-FITC  ����

�:A �� [:�� L:�!��D��    ]
���
 [�:
 �� i �4��> %

�� XB�� ��> 	
 
�   ����� ���
 p���O   ������ �� ��&  %

  �� i %�:g" a�D� C��V [��� ��� 	
 L!,� �� �:���

���& 
   ]
���
 
� �& ����� %Annexin V-FITC  


PI )Power integrity���� 
 (    	
 L�!,� ��� ���� %�&

 i ���>�� '�
� ��� ]�� ����� %�PI   ���> 	
 
�

�� XB��     ��,�, -�: 	
 ��&��8 %
��� [!�t#& .���O  %

.�8 ���D��
 �!O ���� �� �,��� '�!���M���  

����	/:` Trypan blue
 ���� :��:[  �
���$� ��
�

����  ��&%   ��&	
� �� ����	% 4  
8    �
��( 
� ��& ��

PRP  
FBS�  ��10    
 �� .��8 dH� � �
��7� ��� �:[ 

<?� 	
 �$� ��
�:� %    #��h" Q���� �����
�![   ���)

 ���q�i01/0  �� ����

ml � |/��:��!�<�� 
 (��!� % 

���M���!'� ,�����  ��µl 10 ���M��� 	
!'�  ,����� 


�% ��:- ,���#$� nA�� µl 10  	
Trypan blue 4/0 

   �L�N�� {���H� 	
 .�8 ���x
 �N��µl 10  
� ���% 

	 �� 
 �8 ��
� �
�V ����P� nA:� �! ��7��
�7 Invert 

��( ���#8:�  ����� �
��$� .  ��&%     '
���Y ��� s�D�8

���� �&% ���� 
 ���	  ��&%   � 
 �����( ���� �!��   ���

���� '
��Y �&% U�� ����� ��(:�.  

 ���:�U� %
��   �
��( �� �:���� %    	
 ����H� %��&

 %���/ '��	/t �:��( ���D��
 LU���.  

  

���
	 	
  

 � OADSCs ������ �� :    ��:A -�� �� O �

 %  �

ADSCs  	
 �$�2    ��O ��� '�!��) �� ;
�8 �Y��

���� [:
 L78 
 ����#� s�= �!,

 %�&	
� �� �&  %

        ��� !� '���	 ��8g( ��� 
 ���� �
��� ��� !� � O

����  ���h�
��!� ��8 %.�,����� �: �O
� �,�� �&

 L78) �����( ��> �� 
�1 .(  

5  ��B �� 	
����� �� �!��?�
    
 ����8 ��!@7� �&

���� Q��� -�h� }F�    .��:��( ��G�8
 �&15  	
�

���� � O �� �!��?�
 ��B ��      �� n��� .����" ��� ��&

 L78) ���: ��
�
 �:A -� � O2.(  

������ ��� O  :[:����!� ������
� �� ���&ADSCs 

  ����8 LU��� [:��!� ����
� �� n�� .���" 	
 LN��

8 �[:��!� ����
� �� 
 '/ ��O
� L7     ��,�� ��� ��&

 L78) ���: L78 �!!G� �
��3.(  
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����� PRP � FBS �� ��	
� � ��
� ������� ������  ������� ��	
� ����(�� ) 

  
 ���1���	 . ��
�	 �
��� 
� ���� �� ���� ��
��� �
�  � ��

����� �� � �� ��!�� �  "��	����� �� ��
#�	� $%�  �

Invert )40 ×.(  

  

  
 ���2���	 ,-�./� � ��0�1 .  �� ���� �� ���� ��
��� �
�

���  �
2�� �� 3	4/ 56	 �  7�	 8
	
9  �� ��
#�	� $:;�

 "��	�����Invert )40 ×.(  

  

  
 ���3 .(=�) >-��?/ %@���� �� �A
� �9��	�� 
� �-�B1 .

���	  %@���� ��� �� 7�	 8
	
9 �� C9 ���� �� ���� �
�

) (%	��) :;��� ��:� ���
D >-�?�/400 ×.(  

  

 �:�����MTT �
� :MTT  %���&	
� ��4  
8  ��

 �
�( 
� �&PRP  
FBS n�?�
 	
 �$� .�:��( �
�7� �

 �
�MTT������:�O L!7�� � � ��& �� '
	����
��� %�

����      %��U� ��D� �S���:�#� �[:���!� �� ��4�� %�&

����  ���!� `D�� ��� �O ��� �
�( 
� �& �� �&   %���

 �
�( ��PRP     �
��( ��� �����FBS    ��8 ��&�� �

 L78)4.(    ��� [:���!� ����
� �� %��� |g4 '
<!�

PRP  	
� ��4 �270/0 ± 195/1  	
� �� 
8 �

410/0 ± 083/1 �� [:��!� ����
� �� 
FBS  	
� ��

4 �390/0 ± 871/0  	
� �� 
8 �180/0 ± 698/0 

��:�U� .��� �� '� � �[!S��!� 
� [:
 %  '
<!� �O �&�

���� �!@7� 
 �U� ��$� ��B �� �&   �
��( �� %�
�PRP 

 �
�( �� ����FBS   %��&	
� ��4  
8    ����� ��� !�

) ��
010/0 ≤ P L78) (5.(  

�:���  �!OAnnexin v-FITC ����� '
<!� :   %��&

����� �� 
 ���� ����	      ��� 	���"�"/ �:���� 
 ��!,

 %

  ��!O 	
 ���D��
Annexin v-FITC     �
��( ��& %
���

  ����� ��N�� [!S��!� .�:��( dH �    �
��( �� ��&

FBS  	
� ��4  ��������	 L�������8 3�����!��� �������  

550/5 ± 730/76 	
���7� �270/0 ± 826/0���!,

 �  %

 	�������"�"/820/5 ± 800/16 	�������"�"/ �:�������� �  

570/0 ± 750/5  	
� �� 
8  ����������	 L���������8  

900/2 ± 370/80 	
�������7� �490/1 ± 261/1 �13 

���!,

  	����"�"/ %000/1 ± 640/13 	����"�"/ �:����� �

220/4 ± 880/4  �
�( �� [!�t#& .���PRP  	
� ��

4   ������ ������
�� 3����!��� ������ �670/1 ± 970/93 �  

670/0 ± 406/0 �460/1 ± 153/2 �830/0 ± 300/3 

 	
� �� 
8 �850/2 ± 331/92 �460/0 ± 546/0 �

410/3 ± 226/4 �620/0 ± 778/1 �����:�U� .������  %

������ [!S����!�  '��� � �
���( 
� ���& �� �����	 %���&  
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����� PRP � FBS �� ��	
� � ��
� ������� ������   ������� ��	
�) ����(�� 

 ���4 �� �A
� E-
�; .MTT )diphenyl tetrazolium bromide assay 5,2 )yl-2- dimethyl thiazol-4,5(3  I;� :�!�1 �

���	 3�!��
�� %�!
J/ �� �A
� ,#��  
� >-�?�/ ���K �� 
�PRP )Platelet rich plasma) (a 
� >-�?�/ ���K � (FBS   

)Fetal bovine serum) (b���1 ,#�� I;� .(  
� >-�?�/ ���K �� �1PRP 
� >-�?�/ ���K �� %?@; FBS �:��� L
�;  �
M� �  

 
� >-�?�/ ���K �� �����PRP .%	�  

  

�� ���� [!S��!� �O �&�  %�&	
� �� ���	 %�&4  
8 

��$� ��B ��  �
�( �� %�
�PRP  �
�( 	
 �� !�FBS 

) ��
 ����010/0 ≤ P.(  

 ����� '
<!�   ������ �� ��&  ��!,

 %   �� 	���"�"/ %

 �
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Abstract 
Background: Today, stem cells are the best candidate for cell therapy and tissue engineering. To 
achieve intended number of cells with optimal characteristics, it is necessary to have appropriate 
condition of culture. Therefore, in this study, we compared the effects of platelet rich plasma (PRP) 
and fetal bovine serum (FBS) on proliferation and survival of adipose-derived stem cells (ADSCs) in a 
natural fibrin scaffold.  

Methods: Adipose tissue specimens were obtained from 3 patients undergoing liposuction surgery. 
adipose-derived stem cells were isolated from adipose tissue and cultured and encapsulated in fibrin 
scaffolds in third passage with culture media containing PRP-10% (experimental group) or FBS-10% 
(control group). Then, the rate of viability and survival were evaluated using MTT [3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] assay and Trypan blue staining. Percentage of 
apoptotic cells was evaluated via flow cytometry using Annexinᴠ-FITC kit on fourth and eighth days. 
Data were collected and statistical analyzed using t-test. 

Findings: The rates of viability, survival and percentage of living cells in the experimental group were 
significantly higher than control group on fourth and eight days (P < 0.010 for all). Percentages of 
early apoptotic cells in the experimental group were significantly lower than control group on fourth 
and eight days (P < 0.001 for both) .On the eighth day, percentage of late apoptotic cells in 
experimental group was significantly lower than control group. 

Conclusion: This study showed that the positive effect of platelet rich plasma on the survival and 
proliferation of adipose-derived stem cells in compared with fetal bovine serum was significant. 
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9�% 8�, � ����8� �� l��E� 2  	���, �ºC 95   m�
� ��

3    (= &�
?�� �
� 2 �N�@�35   >K�
�ºC 95    m�
� �
�  

30  *����sºC 58   m�
� ��30   *�
���sºC 72    m�
� �
�  

2  	��G� >K�� O� 2 �N�@�ºC 72  m�� ��10   �
N�@�

.�% X�g�
  
AAAATGTCGTAACAACTCCGCCCC 
:67 Primer forward PEZ-M 
ACTCGAGCTATGGCATTGCAAAGCG 
:67 Primer reverse PEZ-M 

   Q
8��
�
 4
�; >�.�
����� �� ����B� Q
8���


����B� Sol Gent Co kit )Korea ( 2 4
/8J X�g�
 

 V 2 3�

�0 (
I

��    9���

�� �

� ���

�B� 4

L�

Nanodrop �% 	��8�.  

,-�
��� 3cDNA Tim  ��
��� "'pHygro 

 ����B�pHH*     ,
 9�
% l�
:� ����
�B�PBGGT 

	

�    (A 2 R�

5���28��� 	��

�� 4

��; �

; �

%��

     �
� ���
�B� R
�
 .4
�
 9�% (��; (= �� R����J���

 �8�;�


�F' 10Ecoli. Top )Escherichia coli (

  2 �
% X���5�
8�  ���
�B� Q
8��
�
    .4
/8J X�
g�


 ����B� <1�pHH <�I�= r���  ��
� SacI 2 XhoI 

      &A �2� 	
��I�= <
1� &�
kP� iU
� .�
% X�g�


 �� M��8� ���� 2 �% ,��/28�K�
 ,��J=Backbone   �
�

&�

b bp 4600   4

�; r

��� 2 9�

�8� &A �2� ,


 4;8

%Bioneer  iU

� .�

% u�

���Backbone 

<�I

�= �

� ���

�B� pfu )Plaque-forming unit ( 2

dNTP )Deoxynucleotide triphosphates ( m�� ��

15���� �� �N�@� Cº 72  �
% ���K�
   �
�'Overhang5 

 *	��I�= <1� ,
 >v�+Blunt ��8J . >v�+ -�
;
2 

 �� 9�% ���G�pfu  4�; ��Clean up   �
� .���8J I���

 ��

L��Self-ligation  ���

�B�

�-�  *�

��Jµl 7   

)µg 1 ( ,
Backbone  ��µl 2  8/�
� µl 1 x10 *  <�I
�=

DNA ligase 4T -�

;
2 �� µl 20   <�I

�= �

�4T 

*,���� Self-ligate    &�
kP� 2 �
%Ligation �� F’ 

10Top Ecoli.  �
% X���5�
8� .  
� &�
kP� �  4
��

9��= ) ����B� ��+8� R�
 ��pH( pHygro ���.  

��L�� �� �.E@ 8�'K� � 3Tim ����B� �� ��S�� 

67PEZ-M 	




+
8b *= ��




�8J,�VForward  2

Reveres        	
+
8b �� ��
����
�
 m�
K� �
� �
S�� �
�

8

��
8� &�

b �

��S ,
 8

��
8�* &�

k�
 ��

��*  X�

)

  9����
�
 �� ��
�� 8��� 2 �N�+ �� }�� 2 8��
� >�K:�

X8� ,
  �
I/
Gene runner ��5� � 05/3  .4/8J X�g�


 R��t���G� �
8� ~�����; >+
8� �� 4�2�  9����S

9�

��; �2�

P� <�I

�= H8

�  �MluI  2NheI �� �

; 

 ����B�pH   8
L� �� 8
��
8� 2� �� *4�
 ��S�� I�� 

�% ��/8J���8��
8� 	�
�� . 	+
8b 9�%  �
�  m��
v 

8�, ���:  
AAAGCTAGCTGCCACCTGACGTCTA

AGA  :3 Forward Tim 
ATTACGCGTTAAGATACATTGATGA

GTTTGGAC  :3 Reveres Tim 

�.E@ ���� � 98�g�, -�;
2 r��� 8L�  ,
8���� �


 <�I�= ,
 9�����
 �� 2pfu   Q28
0 ��L�� �� .�% 8�'K�

   �

� (= (��

�� >

0
� 2 q

�;8��� ���

�B� ,
 (A

 ����B�pH 4GS ��    �
.E@ *D�P
v �8
�J   8
�'K� �

 ����B� 2 9�%pH<�I�= r��� *   ��
�MluI 2 NheI 

��+8� 2� �� � ���J
�S    M�
�8� ��
�8/�� �
� 4
GS * 

 <
g+ �� <1� -�;
2 .�% ��%
WJ 	��I�= <1� µl 

200 ��� 8�, �
8@ �� 2:  

 (
I��µl 80  &�kP� �� ����B�PCR   9�
% I���

4

�; �

�  &A ,
 Q
8��

�
Bioneer )Korea *(µl 20 

  <�I
�= 	
v�k�0
 8/��* µl 100    2 8
�EN� ��
� 2� n=  
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µl 5  <�I


�=NheI  2MluI  m�


� �


� 2 M�


���  

4 ��

�� �� 4)�

� Cº 37   iU

� .�

��8J �

��K�


   	
��I�= <
1� &�kP��2� ,
  &A1  �
v��  ,��
J= 

9��8� �% 2 �.E@ ���� �  Q
8���
 &A ,
 8L����8J.  

 -�;
2Ligation    &�
kP� 2 	
E0 ����B� R��

 <1�PCR <�I�= ,
 9�����
 �� DNA ligase 4T   �
� 2

 ,
 9�����
µl 15 �.E@  �3Tim   2 9�
% <1� 2 8�'K�

µl 4  ���

�B�p-H  *9�

% 	

E0µl 3  8/�

�DNA 

ligase 4T x10  2µl 3 PEG )Polyethylene glycol( 

 2µl 4 >�8��
 n=  &�kP� 2 �% X�g�
Ligation   �
�

 H2�2CaCl �8�;�





� �





� 10Ecoli TOP   

�% X���5�
8�. 

 H2� �

� ~

�����; 4P

v PCR Colony �

� *

 ��
�8��
8� ,
 9�����
   (A 	
v�k�0
3Tim  	
��8� 

.�%   >
�
�) 4L�VPCR   >��
%µl 1 PR *µl 1 PF *

µl 1 2MgCl *µl 5/0 dNTP )Nucleoside 

triphosphate *(µl 2/0 taq  2µl 5/2 Buffer   �
; ���

����8� 4P�  �PCR  >��%Cº 95   m�
� ��4   *�
N�@�

Cº 94  m�� ��30  *����sCº 58    m�
� �
�30   *�
���s  

Cº 72  m�� ��70  2 ����sCº 72    m�
� �
�5   �� �
N�@�

30  	��G� &�kP� 	��8� .4/8J X�g�
 >K��PCR   �
�

~

�� *,��

J= &A �2� ,��

/28�K�
  X���

��
 �

� �I

��=

9���:� 2 ����28�   ����
����� i�
8� 9����� �� (= �UV 

)Ultraviolet(  8���

:� 2kb 1  .�

% X�

g�
4

��G� ��* 

 <�I�= �� ����B�NheI   ���
�B� 2 �
��8J <1� 3pH-

Tim  Q
8���
 ,��J= &A ,
 	E0���8J.  

� .��  /��& �
 ��
��� 0��#$
%& 3pH-Tim 

1'" �* �2��� � 293T  

&���  ���T293 )9�� � ���; 	���� �    (�
5�
 R�
�S

�

� 9�

% X���

5�
8� T 	

��=  {28

�2 (A40SV,
 ( 

��5�
�      O
�B/ �� 2 �
% ��
�
�80 (
8
G� ���
��� �

25T   4










:; r�










P� ��DMEM   

)Dulbecco's modified eagle's medium ( �2�

+

10 �v�� FBS )Fetal bovine serum ( 21  �
v�� 

	�� R����- �� R�5������8��
 Cº 37 2  ����
��K�
 �� 

 ��2CO 5 �v��    �2�
+ .�
% ���K�
106 × 5   &��
�

T293 4

��� �� 6 �

��0  ,
 �

.� 2 �

% 9�
� 4

:;  

24   (
I
�� .4:J 4K�5�
8� 	E0 ����B� �� 4)��

µg 21 *	

E0 ���

�B� µl 304 O2ddH 2 µl 11  ,


8/�

� TE )Tris-EDTA*( µl 35  ,
  <�

5�; &�

�P�

 m��5/ &��P� ��DNA  iU
� 2 �% �/�a
 µl 350 

X2HBS  iK��2 4P� 2 	�
�= �� 4)8� 8';
�+ ��

 &��P� ��DNA   	���
� 4:; �2� 2 4:J 9�2I/


 ��98E@ 98E@ m��v �����   ,
 �
.� .�%48  4)�
�* 

&���  m�� �� ��4    �
� ��
��� 4P� ����µg/ml 150 

���/8J �
8@ R�5���28���.  

 ��))�* �))�"&*3Tim 5��))� 6))��   ��))+T293 

/��& �
 ��
��� �* 1�� .�#$
%&   

DNA  &��� (����� O� ,
 O����AT293   4
P� �;

 *����� 9���� 	@�� R�5���28��� �� (����  4
�; r���

M��8� )Genet bio, USA ( ��L�� �� 2 �% Q
8���


  ��

P�
 	��

�,�
3Tim  ��DNA O

����A*  r

���

98�g�, -�;
2 .4:J 8�'K� ,
8���� �
 ����8�  �PCR 

>��

% Cº 97  m�

� �

�3 �

N�@� *Cº 97  m�

� �

�  

30 ����s *Cº 58 30 �� ����s* Cº 72 �� 80  �� 2 ����s

 4

��G�Cº 72  	

b10  �� �

N�@�30  X�

g�
 >K�

�

.4

/8J  &��

� �

v�� ��

�   X�

g�
 ,
 i

� �

; 	

K�5�
8�    4
/���� �
� l
/�� R:3cDNA Tim   9�
%

 *����� r��� O��K�   ,
 9����
�
 �
� 2 �8������
���/ 

	

��= ���

� 3Anti Tim    �

� 9�

% �

J2c��;PE 
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)Phycoerythrin ()34005 Biolegend x

���2I�
 2 (

)400111 Biolegend (.�% -g��  

 *�vB0 ��b ���2�+ 106  &���   �
�
N� �
�µl 5 

 ,
3Anti Tim 	��= ; ����2c��J 2 9�
% �  	
��=   ���
�

 x���2I�
 q���� m�� ��20  �� �N�@�2  *
Ig� }���

 .�% ���K�
 O���� ���
 �������  ���5% ,
 i� �:  �
�

PBS 9���





�� l





�8b ,
 *





���/��8�����   

)Facs Calibour, USA( ���% I����=.  

  

���
	 	
  

  (A �2�
+ ����B�3Tim  �
�G�  9�
% )67PEZ-M( *

  <�I
�= �
� �G�� I31Eco   	
� 	
E0     <�I
�= R
�
 2 �
%

 (A R�
8���� .4%
�� 	?���� 4���./3Tim  8�'K� 
% �

2 ����B� ,
 67PEZ-M    X�
� �
� �8��� ����B� ��

pH  >N������8J 4��� �2�+ �;   8�
:�� 	��I�= ���

{8��� �� 2 .��� 8�  

  5�)78! �����!"�#$
%& Ligation    .)��� 0�)*

3Tim  ��
��� �pH 1�� �9:  

��+8� R�
 ��* 10  	��
�; ,
 	���;     �
�/�� �
%� ��
�

��G� �
8� � (= R�� ,
 �; ���% n����
 iK�8���  �
�* 

	��

�;  2 ���

�B� Q
8��

�
 .���

% -��I

J 	��

�

-�;
2 98�g�, �; R�
 ���� �� ,
8���� �
�	�   X�
g�
 ��

����� .4/8J  &�kP� ,
 �
Colony PCR   >K
% ��

2 .4�
 9��=  

   R
�
 ,
 9�
% Q
8���
 �������B� 	��I�= <1�

�;�	� <�I�= r��� ��  ���MluI  2NheI  4/8J X�g�


 �;2  ����>v�+ 4��� �� <�I�= H8� ,
  ��� 	��I�=

	��

�;  4

/���� ��

�9�

��;  q

�;8��� ���

�B� �

����:�% 9 	���; �� q�;8��� ����B� ��S2 2  ���

� �8�;��6J ��� >K%) ���83(.  

  
��� 2.  ;�� ��%&! .8< ���� �'&� �3cDNA Tim  "'

 ��
���pHH =��% &* 
 >-�%� ?��(Colony PCR 

 ��(�1 :&A
��
 Kb 1��(� .  ��+2 B3 B4 � 5: ���
�  �� ���+

�#-! .�
'�* ��(�  ��+6 � 7: 
���� �+� .EF! �� �
�* 1100 

H�*&! �* 3cDNA Tim %" %'�-(�.  

  

  
 ���3�I�&(�2% ��A2% ." /��& �
 ��
��� �
��
J KL+ �M3p-

H-Tim 
 ��(�1 :A
��
 &Kb 1 

 ��(�2 /��& �
 ��
��� :3pH-Tim K��
J �* ��  ��+NheI � 

MluI �� KL+.�% 1 �
�* � bp 2312  �bp 4600  1��'

�! .'�� 

5��� N�O(
% 0�$��!�&A�+ ���� 6�8! "' �+  

 8��k�&���  �� 9�% 4K�5�
8� ���  (�
�,  2 �28
%

     >K
% �� R�
5���28��� �
� ��
��� �
��� 2� ,
 �.� 4   

 9��=.4�
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��� 4. 5��� ��+ T293 HEK 

A 0�$��!�&A�+ �* ��!"' M% �EP :B0�$��!�&A�+ �* ��!"' M% Q� �(#+ �' :  

  

�R�(
 � PCR 1�� .�#$
%&  5��� S�
� ��"  

 -�;
2 X�g�
PCR  �2�9�% 4K�5�
8� &��� X��A *

�.E@ �� M��8� ����  �3cDNA Tim    &�
b �
�1100 

 ,�� 4�S >K%) �
� (�:� 
�5 (  4
/���� ,
 	;�+ �;

(A (�% 98����
 2 &��� (2�� T293 	� .�%�� 

  

  
��� 55�78! �M"�I�&(�2% ��A2% . PCR   

)Polymerase chain reaction ( .�#$
%&  5��� S�
� ��"

1�� � �V9P ����  �� �3Tim �
�

 �  ��+�� 

 ��(�1: &A
��
 Kb 1 

 ��(�2: �+��  S�
� ��" �#-!T293 1��
 .�#$
%&  

��(� ��+ 3  � 5:  &�F� 3cDNA Tim  5��� S�
� ��"T293 

 �* .�#$
%& 3cDNA Tim  

(
�&(!�(�����I ?��  

���/ y�����   (�
�� (
I
�� *�8�����88  ��
v�� 3Tim 

&��� DE� ��   �� 9�
% 4K�5�
8� ���14   �
.� ,2�

&��� R:K�5�
8� ,
  �� 
�	� ��K%= .��;  

 >v�+ y����  	��
�� DE� �� 
� 	��5P� -�
I/


&��

� ��  ��

�T293  4K�

5�
8�  ��

�;2 �

� 9�

%

  �
��� 	��
�� DE� �� �5��N� �� �����B�  �3Tim  ��

 928J���% &��� ��  ���T293   	
� (�
:�  
��  �
; �

��	�.� (��� ��  �
�3Tim   928
J ��  9�
% 4K�
5�
8� 

 4�
)050/0 ≤ P(.   

 &2
�S �� ��
��6  27 .4�
 9���:� >��@  

  

���  

R�T�28

� �

:; �

� (�

�I��  m�

N�NP� *�

��S ��

�

�� 	.��2 ����, �    �28
% R�T�28
� �8K��) 	�����%

 �%��� �� 2 � m�N�NP� R�
*    �
� u��
0 R�T�28� ��

���0�� 	��8� �
8� ���, �
�N�*  2 	�����%��� 4���./

 ,��� (= 	K�I�/��� m��v�k0  .4�
  

3Tim    �
8
� 2 4
�
 	���� DE� R�T�28��K��J

�� R�T�28� R�%
�   	�����
%��� m��v�k0 2 �8K��)
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 2q���� 	��1/ ���0��*  <�
5�� �� ����    	��
�� ��
�

9�� �   R
�
 �
� .��% u���� 2 (��� (
�
����5� 	���� 

<�5�� �� (��� �;   m����
;28� 	��
�� ���  �
�   8
L� ,


���I� 2 (��,* ���k�@
 <�5�� ,
 8�   &��
� ��
�   ��
�

	� 	�����;�� �%��* ��
 ��6R�T�28� ���� �� �����  ���

 �
�
�
 i� m
8��w�   2 (��
�B�8�5/ �
���� ��S8� ,

(���B�,�K��J*     4
5�� �
��
�S 	��
�� <�
5�� R�
 j

�; 
8� m
8��w� R�
*   	��
1/ ���0�
� ��*   2 �8
K��)

	��= m��v�k0  O��A R�T�28
� R�
   
� �
�6��
� 8�s.  ,


 *2� R�
&��� ,
 9�����
 9�� ��� �    �
���� (
�
����
5�

CHO 4�
 8�W��� n���S
 �8�
.    

 	1.� ��m�N�NP� ,
*   	��
1/ ���0�� �� R�T�28�

 ��b �� 	.�?b >��;  �
8
� .4�
 ,��� 
'��&*   ���
� ��

R�T�28�  ��� ����� 	��:V3Tim   9�
% u��
0 R�T�28� *

   ��
J I
�� u��
0 q�;8��� R�T�28� �� �:V ,
	   ���0�
�

 	.�?b 	��1/ 
��� R�T�28� �;    R�0
�
�
 8
��� �@��  8
�

��
� �:V DE�*   	
� 4
�� ,
   �
��2    �� 9����
�
 �
8
�

    �
�G� �
8
� 	
�+ �
� �8K��) 	��8� m�N�NP� 	08� � 

	��= ���� 	�
 �; 	��� }��    	
� 
� 	��
1/ ��
�  ��
���% *

� q������� ��
��.    

  

  
 ���6 0�W �&� ���* �&(!�(�����I "%'�

 .3Tim 5��� "' 5��� � 1�� .�#$
%&  ��+  ��+T293 1��
 .�#$
%&   
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4�I� ,
  &��
� R�
 ,
 9�����
 ���*    ���0�
� R�
%
�

	.�?b 	��1/ 	�
 ��S2 2 8� }��  	��1/ ���  4
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Producing Recombinant HEK293 T-cells with High Expression of T-cell 

Immunoglobulin and Mucin Domain-3 (Tim3) Protein 
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Abstract 
Background: T-cell immunoglobulin and mucin domain-3 (Tim3) is known as a marker of cell 
surface of T-helper-1 (Th1) cell and has a key role in many diseases with cell-mediated immunity. 
Over expression of Tim3 has reported in autoimmune and atopic diseases. Though, many studies done 
about this inhibitory help protein molecules, but yet need more research. In research project on Tim3, 
native protein with proper post translation modification should be provided. In this study, Tim3 was 
expressed on the surface of HEK293 T-cell line.  

Methods: Tim3 expression cassette was amplified from cDNA clone EX-W2682-M67 via polymerase 
chain reaction (PCR). The PCR product and pHygro plasmid were digested by NheI and MluI 
restriction enzymes. The linearized pHygro and digested PCR product were ligated together with T4 
DNA ligase and transformed into Escherichia coli TOP 10 F'. The resulted pH-Tim3 plasmid was 
linearized with NheI and transfected into 293T cell line. The transfected cells were positive selected 
with hygromycin and their genomic DNA was extracted and PCR was done on them to amplify 
complementary DNA (cDNA) of Tim3. Also, protein expression levels were assessed via flow 
cytometry. 

Findings: The result of PCR on selected cells confirmed integratioin of cDNA clone of Tim3 in 
genomic DNA. Based on flow cytometry, about 88% of cells were expressed Tim3 sharply. 

Conclusion: In order to understand the role and mechanism of Tim3 protein, we need a large amount 
of purified native Tim3. Prokaryotic expression systems are simpler and cheaper than eukaryotic 
expression system, but they are not proper system for expression of proteins that modified after 
translation. Expression of membrane proteins like Tim3 on the surface of cell has even more native 
conformation in comparison with recombinant Tim3. The cells display Tim3 could be used in 
antibody, nanobody or aptamer production projects. In this project, we constructed a 293T cell which 
overexpressed Tim3 on its surface compared to untransfected ones. 

Keywords: T-cell immunoglobulin and mucin domain (Tim3), 293T, Recombinant cell  
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 �=	��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�� �" �+.  

  

��� 	
  

 &���
 �� ���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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���� �� 1ESR  �	 ��
� �
�� �� ����� ��
�� ������ �	�
��
 ��
� ��!	"�# $ 

 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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�� �� ����� ��
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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��� ���

�^]��       z����� �*����� �$���:�� ��E�?�� ����� 8�'

x
�� � �?�O�"     ) *����� �$���:�� ������� 8��'15 �� .(

%�� �	h�J &�J ��� � �(^+    ���	�
 �� ������ p��2

0*�	�^ ��Fh� ���F$ ,�
� 	" �����    ������' 8��'

) �
� ����$ �� *��11.(  

 ��52$ B���� ���?� �" ����� 8�'	R��3� �E	"

x
��  H� ���?� �" �?F� L*���� �	"��@ ����� �" �'�

%�� ���F$ B��� x
�� ��52$ ������$ ��(^+   ��" �'�

 ��� �� .*���� �� ���	
 *h �����   ���� 	���V$ �" ���

����� �B����      *�?'��E 	���V$ ;��� ���	�
 *h 8�'

) �=��16(.  

   ��F��h� ������� ����� �� z����� � `��h�� &���l�

0*�	�^ ) �W�	�
� 8ER   ��?F� Z��4$�� � ��
� (  8���

) 0*�	�^ ��� �4l� ��Fh� ��"ER+  ��
 %��;=� �" (

    ���5' ��" .���� ���)� ����� ���	
 �"  �4� ����5�"

 �B�O�x
��    ������ ��" ��'�     �� ���W�	��
� *�h 8��'

����   M��" ��?
 �� ����� ���	
 *h ����� ��D� 8�'

) �
�17(.  

Bieche �W ������" �������f5' � 0*����	�^ 8����'  8

 �W�	�
�α � β �?�
 ���	
 �� �� H$ 8 	�^  �	"��@ �"

b�� Real time PCR      ��@ *����5� ����" � ��
�	"

    d�@ ����E <��)�� B���) �:?� �W�	�
� 8�'����$

0*�	�^ �W  �W�	�
� 8α |�Fh ;��5$ �" ���'����$ �(

0*�	�^ �@ *��	@ ���" ��?{5' .*?��'   �W�	��
� 8α� 

   0*��	�^ ��" �4��� 8	�3�" ������� ��O�F= 8����  8

2.1

3.7
4.2

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

 �� 	� 	
�� ������ ����
��stage1  �� 	� 	
�� ������ ����
��stage2  �� 	� 	
�� ������ ����
��stage 3 ��5�� �� �� ���" 6��78� 1�2����1  ��5�� �� �� ���" 6��78� 1�2����2  1�2���� ��5�� �� �� ���" 6��78�3 
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 �W�	�
�β �W �� �� ���'    ���E 	$����	� �� �@ *��"

�?��+ .*���� �W�	�
� �" x
�� 	D      ��U��� ���� ��" ��'

   0*��	�^ �W ����" ��;��� �@ *�*�
�   �W�	��
� 8α   ��"

�� ���� �R�Y�� � �
 %��;=�     ����" �0� �� ��" .���

0��*���� ���@ *�����5� 0*���	�^ �W �����" ��;���� 8	���^  8

�� ��W�	�
�    ���?�5�� B�"�I b�� H� ���?� �" *���$

" }	S� �f�?��@ �	"��@ 8�	") *��18.(  

de  0*��	�^ ���" ����f5' �   �W�	��
� 8α � β  ��

�+ .*?�=	^ 0��*�� 0*�	�^ �@ *���5� ���" �'  �W�	�
� 8

β  B��"�G� ��α&����
 �� �  �����" 	���5@ ����	��
 8���'

 ���   b�� � ����Real time PCR    �� �	"���@ 8�	�"

%����+ �
� �4
�?� b�� ��f�?��@ 8�' )19.(  

Suzuki  0*��	�^ ���" ����f5' �   �W�	��
� 8α  ��

�=�" ��   .*����� ��	I %U?
 ���� ����� ����	
 8�'

�+ <���FO�S�  ���� &���5�J� ���@ �	��@ ��(?��3�� ���'  ���

0*�	�^  �W�	�
� 8α  ���"ERE  &	�?@ �� ) *?@20.(  

 ��=�" �� �f� ����� �=�" �@ ��� �" �)�$ �"   8��'

 � �
� �W�	�
� �����' �" 0*?'� x
��   ��" ��()���

�� �O��
 	�lf$ � *�� %��;=� e��" �W�	�
�   �����

0*���	�^ � �������' �����  �� 8	�R5��3K %��G� �+ 8

) ���� ������� ���	��
22-21 �� �������� �������' .(

 d�E*" 8�'����$ �"  �4� ����5�"ER+   %'��@ y4


     ������ ���	�
 �� ����� 	��� � �	� �� 8	�R53K

�� ) ���23 ���'���� �!I�� �� .(  ���@���$ B�l�   ��=

)Tamoxifen  �� ��������� 8����'�	f��� �� ����f� (

0*���	�^ 8���� d�E*��" 8���'����$  ���
� �W�	���
� 8

)24 �22.(  

0*�	�^ �W ���" ��;�� ��FO�S� ��� ��  �W�	�
� 8α 

   b�� ����" �������� ���	���
 ����"  ����4� ������� ��  

Real time PCR     z����� � ��=	^ ��	�I �"����� ����

  ) ���)�$ B��"�I �����" %��;��=� 	R�����"5/3  �W (	��"�	"

0*�	�^  �W�	�
� 8α q��" �� �?�=���� 8�'   ����	�
 8
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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. 

Keywords: Breast cancer, Estrogen receptor alpha, Real-time polymerase chain reaction 
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78 �� � ������    ����
� +*�1 3' ������	1 +*1 ��

��  ��;	' )19-17(  U���1 .TERRA  � 7�����	�� 2 �� 

 e��1�� ���*"�RNA ���
2  ������II ���� �	��T�� ����&/   

)21 �19-18(. 3'  �� �,� �1��   7	�&' B
	�TERRA 

    )���' e%���� ������
� +�&�	K- 	'�  ���    �L�	�A� ������

 ��	���� �����
*FTERRA �����
� ��� ���'���;	' ��   

)22 �20 �18(  .  

  3�' ������
� �� 3� ��	
����� ��    C� &�	�� 7����F

3L� )����� � �� )�	4�1� ���
� #��   ��:��� �&,� ���;
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���� �� TERRA �� 	�
�� ���
�� ����
 �
���������� ���� ���	
  !��
���  

3�-�A&2 �  �	
����� � 7���� 7	��1 �)�T�: 7	��1

)�/   7	�&' ���	4�� �	
TERRA     +�-	' 	�' 3� �	(� ��

���K&%� ���� B
	��� ���'	� )23(. +��,
a  �f	��' �	��


 +;����TERRA ��
' ���
� #�� 	' ��	
����� ��� 

��� 
 ������
� +&�	K- �^	- 3��  +�1� )�; )�
	A� 

)3(g�	�� J�� .�     B��U�-� 3�� +�1� R�h�� J�� �L�	&'

 i�1TERRA ��     7����F 3�' ������ L�	�A�  ����' ��

ALT TMM ��; j� .� )24( ��	1��0 �J���'	�' .

 �
� #�� �����L� C &�	�� R�� k	1� �' 7��	*&'��� �

��� ��,�� 3' �"     �	�&� ����� ��	���� [�� J�����' j	

�� � ��' �
���     R��� \&"�A� �� 7	��;U2 3' �����

��	*� _*� ����� )25-24(  )����8 �� �#	�Z� ���' . � 

 )������	�� �_��U�   #	�K- � 	�
  )�����    � ������
� �	�


ALT-TMM �� ������� 3'      ��	���� ���	F _�� 7���F

���	*� ��&2 +&*
� �N	$��� )26( .  

  �U���� �%$F C� &1 �	
����� �� 	���&1���18

+1� ' 3� 3A�� 78 �� 3&��� Y��Nl 3�-�/�   C�1m2�n�

#�
1  ��	
�� �;	'   3���    ��&�	�� +&�1���18 �� !�
a

 .+�1� 3�-�/ lA��      �	��E ���	��0 +�;���' 7	��	�1

30�� �  3��	2 	���&1���18 ���' _�o���� &
   ���d�/

3*
 3' 	� ��*�� �*/���1 	
    \&"�A� 3�' p��'�� �

 3�0�� .�
� 3*�	� �Ub� �	
����� �� R�� J��   �	�


	2�) 	���&1���18 J&I  �II  3�0�� �� ���*� (    f	�' �	�


 )���' #������   �� ���*�6  ��N��    ��	�; �� 78 ������

���� �� .����;    3��0�� J���f	��' 3��� ��	��:�  3���

 3��0��) ����; ����E �	�����1m'�&
/ � IV )���&�	� (

�� #����� ���;  J���  �U���� �%$F C� &1 �*&��'

�� 3&���      �� ���� ����; ���E �	����1m'�&
/ .�;	'

C0	��   	�(' J&L�	�&� 	' C1m2�n� R���� J����    #	�1 _��

 \&"A� �� q2+1� .��0� 	'  +-��A&2    ��(&(.� �	�


3
� ��E �� 3� �*�� �&�� �   7�U�&� ���' �+1� )��� r�

	('�     ��K� � +�1� )����� ��&&b� Y�� J�� �� 7��	*&' ��

 �� B&' 	���1m'�&
/ � 	���&1���18 	' 7��	*&' �� �*�2 

\&"A� �� q2 #	1� �� )��� ���	� )28 -27(.  

 J�-	� �� O
�"� Y	(&(.� ��	&: B(� 3' 30�� 	'

 i�1 �	����	1���18 �� !1	�� �$&"A� �L�	A� _�

 7	���&'TERRA 3�����*� ��  ��������� +���-	' �	���


    _�����&��� �� )�	4������1� 	�����' 	����	�����1���18  
Quantitative real-time polymerase chain reaction 

)RT-PCR �()����� 3' .�; ��&/      7	�&' i��1 �)�m�F

TERRA  J&��'3��0��   	����	��1���18 O��
�"� �	��


3��*� 	' � �; BT�1  �	
�
	;  +-	' �� �������&a

����/ 3 �	(� Ub�.  

  

��� 	
  

26     	����	�1���18 R��� �� �U�b� ����� 3' m�%� �	*&'

   U�b� �� �� 2��� �J&�s*
 .���-�/ ���^ �:��0 ����  

4 7	 �� � 0�  ]�*0 +�0  3���*� ���8    ��-	�' �	�


�
	; +-�/ �	T�� �������&a )24(3��*� .  ��-	' �	


 ���
U�� 7	�1�	*&' �� (k) 3
�N	- �� 7	�4N� ��; � 

 #	�1 J&' ��	��   �	�
2014-2012  ]�*0   .��; ���8

������ +-	'� [�' �� q2 3
N	-m'�    ��*F t	��� ��

  3���*� J��� .�; U��- ]�	� 7o���&� ��  	�
�  ��'   k	�1�

3��(%�   ��	���0 +��;���' 7	��	��1 �����')WHO  	���  

World Health Organization(3��0�� � ���; �����' 

)29(3K�	�� J�� .�   �*K������1� u'	���   3��&*� �	�
 � 

  7��	�*&' �� ��%�� +�	h� +-	��� 	' � �
.� tm��� 

.�; �	T�� 7	�4N� ��;U2 ��
F )	LA��� ��  

 v��"�1�RNA )�	� �� )�	4�1� 	' � Trizol  u'	��

3���������	��	� �*K�������������1� )���	��������1 �   
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)Invitrogen, Carlsbad, CA�(  3���*� ��    ��-	�' �	�


 w�
� .�; �	T��RNA )�; v��"�1��  3
&�1� 3' � 

�����) ��&/       )	L��1� �� )�	4��1� 	�' _��������- �	�


 x�����	�J&&K�   v��� #��� +% � .�;    )������ �	�


�� )�; 280-260  ������	� J&'2/2-7/1   .+�-�/ ���^

7�U-�  �'  +&4&� �J��RNA   3
&�1� 3�' �   ����-������

  #	�L&��1 Y���; +%�� � .���; ���1��' ��	��/8 #o ��

rRNA S28/S18 ��F� � �; 3%1	.��  J&'5/1  �5/2 

  .+-�/ ���^ [��d2 ����  

 zd��: ����,�� 3��'DNA 3����*� �� ������o  �	��


RNA    C�U��8 	�' �	�*&� �DNase I    .��; �	�T��DNA 

 �*��)cDNA( 3
&1� 3' �  U��1 +&�cDNA  {�	�
RevertAidTM H Minus First Strand   

)Fermentas, Vilnius, Lithuania�(  ��/���&� �� ��

RNA   �	�
�*���2 e1��Random hexanucleotide 

       3��	��	� ������2 u'	��� ��:��� ��	�*� .��; U��1

)���	1 � .+-�/ �	T�� +&�  

 U��1 �� q2cDNA� 7	&' i�1 Total TERRA   3�'

3
&����1� � Real-time PCR   )	L�����1� e����1��

StepOnePlusTMsystem     q�&�� ��� � �� )�	4��1� 	' �

SYBR Green )�����   ��&Z�� .�; ��&/Total TERRA 

3'        .+�-�/ �	�T�� ����
� ��N	$��� �	�
�*���2 3
&�1�

  ���8 +�1� 3' 3�;d/ Y	K�	�� �� 	
�*���2 )31 -30 �3(. 

��������������*���2  �	�������������
Tel1b 5′-

CGGTTTGTTTGGGTTTGGGTTTGGGTTTG

GGTTTGGGGT-3′ � Tel2b 5′-

GGCTTGCCTTACCCTTACCCTTACCCTTA

CCCTTACCCT-3′  ����&Z�� ������'TERRA  �������

 +��-�/ �����^ )�	4���1�)30� 3( �	��
�*���2 .36B4u 5′-

CAGCAAGTGGGAAGGTGTAATCC-3′ � 
36B4d 5′-

CCCATTCTATCATCAACGGGTACAA-3′ 

 7o �&Z�� ���'36B4   )�	4��1� �
��� #���� 7���F 3'

) �;31 �3(.  

  B�����Real-time PCR      3��	/ 3�1 Y���N 3�'

)Triplicates (����(� .�����; �����:���	�� �%���� � �  

)Relative quantities  	�RQ(   7	�&' i�1 3' 30�� 	'

36B4    [�� �� )�	4��1� 	�' 7	&' |��1 .�; J&&K�Ct 

3 �	(�   C�T: �� �&Z�� p�
"� .�; �'	���� ��µl 20 

 78 �� � ���������������; 3��������������&��µl 10  ��  

 q�&�������� �SYBR Green/nonROXqPCR   

)SA Biosciences, CN, PA�( µl 4/0  +��40 ��

 �*���2µM 10   �	�
�*���2) 7o �N	$���Forward 

� Reverse �(µl 2  ��cDNA  �����L��)ng/µl 250� (   

µl 6/7 �� �� ��(� j8  ) ��&�(� �	'ddH2O  p��
"� (

3
:�� .����/ � 3��E J��	a8 �  ��	����    ���,�� 3�'

#	K-  }�� R��; C�U�8 ��	1Taq DNA polymerase 

 �	�� ��95 30��  ���	�1 �  ����/    Y��� 3�'6   3�(&^�

�; C&,�� � q~1� 40    �	��� �� ��&�195  3�0��  �

���	1 ���/  Y�� 3'15  � 3&�	�60 30�� ���	1 �  ����/ 

 Y���� 3��'1 3��(&^��  �	��- � #	��$�� �j�� ����,�� 3��'

 [�� /PCR ��/ C&,���.�  

)����� �	*� ��&/  ) 3��	/ 31 Y��N 3' 	
Triplicates (

��� �� �% � 7	&' 3%1	.� ��,�� 3' .�; �	T��   ��U�-�REST 

2008 )Relative expression software tool(   

3"�� �  �2.0.7 i���1 .���; )�	4���1�  �%�� �TERRA 

mRNA  7o 7	&' i�1 	'36B4   [�� � ��; U�f	���

Ct 3 �	(�  ��)∆Ct(       �	�
U&�	�8 .��; 3��-�/ �	�� 3�'

��	���8� 3�� �	(� ����,�� 3��' � 7o �%�� � 7	��&'  �� 	��


3��*� 3��*� � 	����	1���18 ������ �	
   �	�
 �
	�; 

  �	4��1� 	�' ������ �&a \�	�; �� )    � �U���� �	�


 3
&�1� 3' �/�����2 �  ����   ��U�-�SPSS  3"� �  �19 
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)version 19, SPSS Inc., Chicago, IL (  Y���N

 [�� �� � +��-�/Independent two-tailed t-test 

3�� �	(� +���0 �  7	��&'TERRA  � 	����	��1���18 J&��'

3��*�  �	
�
	; �; )�	4�1� �������&a.  

  

���
	 	
  

26 3��*� �     	����	�1���18 �U�b� ������   3�' p��'��  

18  � 7�8  ���     J&L�	�&� .+�-�/ ����^ ��1��' ����

�1���-� �� 14/19 ± 00/46 	' )���.� � 82-5   #	�1

��' .4 3��*� �
	; �    U�b� �� 2��� �� C
 �������&a4 

   3���*� 	�' 3� �	(� ��,�� 3' � �; 3&�� 7	 �� � 0   �	�


  .+��-�/ �����^ )�	4���1� ������ ���������� ���,�  !&��18

���	�;� 6 30�� �� 3��*�  �II �2  3�0�� �� 3��*�  �III 

 �18 30�� �� 3��*�  �IV  ������  .����'  

3 �	(� �    7o �%� � 7	�&'TERRA    Y	�0�� J&�'

  J&L�	�&� .�; �	T�� 	����	1���18 �� O
�"� ������

∆Ct  ) ��������� �f	���' Y	���0�� ��III  �IV �� (

  3�0�� 3�' +% � 	����	1���18 �   J&�	�2)II(   B
	��

��� J�� � ��� 7	A��  7	&' B
	� �� ��	:TERRA  ��

30��  7�U�&� 3' 	����	1���18 �f	' �	
 377/4   ��'��'

��' )036/0  =P(  ��;)1.(  

7�U��-�  ���' )������� �J����  7	��&' ����&/TERRA  ��

  7�U�&� 3' 	����	1���18969/4     �� 7	�&' B
	�� ��'��'

  3���*� 	�' 3 �	(�   �	�
 �
	�;    7	�A� ��������&a��� 

)029/0  =P(  ��;)2 .(  

 7	��&' �J&���s*
TERRA  O��
�"� Y	��0�� J&��'

3��*� 	' 	����	1���18  �	
�
	;    3� �	(� ��������&a

 �; \"A� � ����/  3��   3�0�� �� 7o J��� 7	�&' � 

 J&�	2)II( 3��*� 3' +% � 	����	1���18 ��  �	
 �
	�; 

 7�U&� 3' �������&a990/1   7	�&' B
	�� �'��'   7	�A�

�� ) �
�050/0 > P�� .( ��	:  3���  3� �	(� �   7	�&'

TERRA  ) 	����	�1���18 �f	' Y	0�� ��III  �IV (

 3���*� 3' +% �   �	�
 �
	�;  ��������&a�    7�U�&� 3�'

271/8  7	A� 7	&' B
	� �'��'��) �016/0  =P(.  

  

  
 ���1���	
� . 
  �� ���� �	��TERRA ���� �� 
  
�����

 ���	�)II( �	� 
����� �	���  
 )III   IV	��!�	" #!"$ (  

  

  
 ���2���	
� . 
  �� ���� �	��TERRA    	��!�	" #!"$ ��

���&�  
	'('	� 
�����#�)  

  

���  

 7o 7	&' �'	����TERRA  �AT�1  3�'  J���� +%� �� 

 3�L� C &�	�� R�� J&&K� +�0  )������ �    ����
� #���

)��'� �' �� ����� R�� #	K- k	1�  �����
� C�U�8 ��	1
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)Tel-TMM  �%&������� C�� &�	�� ��&/�	��� 3��' 	��� (

 ) V����*
ALT TMM  ��� \"�A� (  ���	*� )24(. 

  7	&' i�1TERRA 3'  3
&1� � [��    ��' ����%� �	


PCR )����� �� ��&/   7	�&' i�1 �3K�	�� J�� �� .��;

TERRA   	����	�1���18 O
�"� ������ Y	0�� ��

3
&��1� 3��' �  BT���1PCR ����� ���N	$��� �	��


  ���N	$��� �	��
����� ���&Z�� .���; �	��T�� ������
�

 �' ���%� ����
�PCR   C�
 3�;d/ �L�� Y	K�	�� ��

+1� 3�-�/ ���^ )�	4�1� ���� )31-30(.  

  7o 7	���&' ��� ��	����� Y	���K�	�� �3����;d/ ��

TERRA    	�' .+�1� )��A� �	T�� �Ub� �	
����� ��  

  J��� 3�' 30�� �#	: J��    7	�&' 3��TERRA   q�K���

)���� �  3�L� C &�	�� R��  )������ �   ��� ������  ��;	' 

)24 ( !������ 3��' ���A(� ������
� +&K��h� C&��,�� �

V�U' 78 �� �� �� ��$� 3�;d/ �� 3E �;�   !%�1 ��

�� ��	' ��	*&' �1	�; ��� )32(   B
�M�2 3�' �� 	�� � 

.��*� !&a�� 3�&�� J�� ��   

   7	�&' B
	�� 3�� C&�-	��� 	� Total TERRA  3�' �

  C�AE ����     3�0�� B��U�-� 	�' ���&/ �   �� �������

�� e%��� 	����	1���18 3' .�;	'      7	�&' ���L�� Y�	�%F

TERRA  3��0�� 	��' �   	����	��1���18 �� ��������

3�'�� � ���� k��K� )23 �19(�� .     3�' J&��E �]�^��

�� �,�  �1� 3� 7o 7	&'TERRA    +�&�	K- B��U�-� 	'

3�'�� �����
� C�U�8 � �� 7	A� k��K� �/� .�
� 3E� 

 7	��&' B
	���TERRA  +��-	' 3��' +%�� ����K&%�  ��

�� �	a8 	����	1���18 J&�	2 Y	0��  Y	0�� 	�� ����/

	����	1���18 ��f	'�   �� ����A&' !���� 3' 7	&' B
	�

�� 7	A�       ��-	� 	�' g�	��� J��� !�&��� �� .��
�3   �	�


  ��� ��,� 3' J&�E �3�;d/ Y	K�	��     B
	�� 3�� ��1�

   7o 7	�&' B��U�-� 	' �����
� +&�	K-TERRA   )���*


) +1�33 �3 (  |���1 B��U-� �TERRA  ���   ������

3L� C &�	�� ���' ��L�	A� )����� �    ��' ����
� #��� 

 V���*
 �%&����� k	1�ALT TMM �;	' )24(.  

7	*
  B&2 3� ���   ���	�� ���; )�	;� ��  R��� �� 7

3L� C &�	��  )�; ��	1	�; ���
� #�� ���� +1�  3��

 �����
� ��	;ALT ��   ��m2��n� �� .��;	'    R��� �	�


C�� &�	�� 3��L� �	��
 ���� �����
� #���� ����  3��' �������

B&2 *� _*� ��	*&' ��&'�	#	*�:� � � �� 3� ���  ��

 �F	' )���8 J�-	��' .��; C&(� � 7	���    J��� k	�1�

 C�� &�	�� R���� ��3��L�  ������
� #���� ����4  )����/

�� O��K� 7	 �� �� ������  ���; )11(  ��	�
����� .

3L� 7���F 3' �����
� �� e(- 3� ���)��    ����
� #��� �

�� )��'   ����')Tel TMM    �� e�(- 3�� ��	�
����� �(

ALT �� )�	4�1� ) ����ALT TMM  3�� ��	
����� �(

 C�� &1 J�� �� ���� �&
 ��   3�L� �	�
  )������ �   #���

  ���*� )�	4���1� �����
� ) ������Non-determined  	���
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Expression of TERRA in Different Grades of Astrocytoma 

 
Sepideh Dashti MSc1, Saeideh Ashouri MSc1, Majid Kheirollahi PhD2 

 
Abstract 
Background: Brain tumors include burden of mortality from cancers. High grades of brain tumors are 
more aggressive and have poor prognosis. Introduction telomeres are the ends of linear chromosomes 
that serve as a protective cap to avoid permanent proliferation arrest, termed replicative senescence. In 
vertebrates, telomeres consist of tandem repeats of TTAGGG hexanucleotide sequences. In spite of 
heterochromatin structure of telomeres, they are transcribed into a non-coding RNA called telomeric 
repeat-containing RNA or TERRA which acts as a natural inhibitor of telomerase activity. 
Considering astrocytoma, as one of the most common tumors of the central nervous system (CNS), 
and a very poor prognosis tumor, the aim of this study was to evaluate the TERRA expression level in 
astrocytoma tumors and nontumoral controls. Furthermore, expression levels of TERRA were 
compared between different grades of astrocytoma.  

Methods: The mRNA of 26 brain tumor samples and 4 samples as nontumoral controls were extracted 
and cDNA was synthesized. Then, real-time reverse transcription polymerase chain reaction (SYBR 
Green kit) for quantitation of total TERRA levels was developed. 

Findings: We demonstrated the correlation between total TERRA levels of expression with different 
grades of astrocytoma. High grades (III and IV) of astrocytoma tumors had lower mean of ∆Ct than 
low grades (II) and down-regulation for TERRA mRNA was 4.377-fold (P = 0.036). Additionally, 
measurement of TERRA expression in astrocytoma showed 4.969-fold less compared to levels of 
TERRA expression in nontumoral controls (P = 0.029). 

Conclusion: According to our study, TERRA may be prognostic marker in astrocytoma tumors. 
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Colloid Milium 

 
Amir Hossein Siadat MD1, Fatemeh Mokhtari MD2, Mohammad Ali Nilforoushzadeh MD3 

 
Abstract 
Background: Colloid milium is a rare cutaneous condition with at least, three distinct subtypes, 
characterized clinically by the development of yellowish translucent papules or plaques on sun-
exposed skin, and histologically by the presence of colloid in the dermal papillae.  

Case Report: We present a man with multiple small papules on dorsum of his hands pathologically 
confirmed to be colloid milium. Colloid milium is more commonly observed in fair-skin patients and 
remain unchanged; however, our patient had dark skin type (Fitzpatrick skin type III) and lesions were 
increasing in summer and decreasing in winter. 

Conclusion: This case emphasizes the close relationship between long-term sun exposure and adult 
colloid milium. 

Keywords: Adult, Biopsy, Colloid, Milium, Hand, Male, Skin disease, Pathology 
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