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:�� .����/ � 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���� �	�
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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���	
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�����

 ���	�)II( �	� 
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���  
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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  	���

NDTMM( �  C�� &1 �� �
 �� 3� ��	
����� ALT 

�� )�	4�1� �����
� �  ) ����	*�Tel/ALT TMM  ��' .(

)��/ J�� k	1� �� 3�	/�	�E ���'   �� ������ R�� 7���

��� \&"A� )24(  .  

78 �� 3� ��	0   )����� �	��� )��� �
   �	�
TMM 

�� [�� / + �o������ ���'	�   +�;�� ��
��� �	&� 	


	�  R��TMM + �o����	2 e1�� ; J&&K� 	
���   R���
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��' �
��� Y�	4�� )24(.  �	
U&�	�8 �	����	1���18 ��
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	�A� � )��; �	�T��

78 �� 3� +1� )�;�  �
4  )��/TMM ����� ���: 

)24( .30�� � I 	����	1���18�    ]�	�; 7	����� �� 3�

U0 3' �+1�  C�� &1 �� ���� �&
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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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