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7 ��$`)
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 ��	� ?�� �� ��7	"EF  ��
� �$�% �)F�<% ���	
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�	�

  ���
����� ���,� ����*. �������	a"  �n )GGC(  �P ��

1GSPT/3eRF  ������� �� �� R)'� ��)��
*
� ���	


 ��
<B �� W*�
 ��	H� � $���%    � ��6A�V� ���`�7 ��

 0�� f�'"��EF  � ���	�
 ��� R)�� 	
 � ���)��
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��

����� �������	a" W��>�H�
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 ���� $`)��>� ��	��H� �,���
�<% ��
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*
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�-
�- �  �� �
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*
� ���	�
 ��� R)�'� �	H
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�- $M�� �� ��
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 ��)
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(1)  ��6AV� 	6% ������� �,�p� ��    ��67 .$�% ��)H	#

=�7       ������. _��`*�E� (��!-� � �<�*��� _��BR�� ���.

(	H G
	� ���    �� �"��BR�� ����M �� $% �M�	� ���-

����% ���7 �    R)��� �#��
-��F q��

 ��	H 0
 ��$-�	�

�7�� � ���	
 �� � �� ������ �H	��� $%.  

 r�	])��
� ��DNA  �
��F �� ��
��-P�  s�� ��

 ��a�- t
�
��   .$��% ���A)�
�DNA   �$��% r�	])�
�

 :��- +U
 � t

� �
-�"� h

"    � $�% ��,��� ��

�,�6-�   �
��Y� ��TE  ����� �� Cº 20-   ���$�6K-

  .$%��M�- �  	g- ��
� �-P u
��
*) GGC(  h�

" 

 �	��� ���	�,�	� '3-CTG GTC CCA GCA GTC 

AGG-'5  ��	����� '3- CAT TTC TCG CTC 

TCT GTC CAC -'5 .$,�	# 	�va"  

 	���!-� G<������,���6- W��!M �� ��	������ µl 25 

�������M ng 200-100 DNA ���
����-P µM 200 

dNTPs )Deoxynucleotide triphosphates(�   

nM 200   � �	������ ������	�,�	� �� :���, 	���� ��   

��	������������������ mM 2 2MgCl� µl 5/2 DMSO   

)Dimethyl sulfoxide( 10 $V��� µl 5  0�w��)� M 5� 

µl 5/2  ��x10  	H������PCR )Polymerase chain 

reaction( � U 2  W,�-.SmarTaq DNA polymerase 

   	�a,���

�	" ��K)��
� �� (��	��6" �P�<���
 ��	��%)

    �$�% ��%	
�� �� +�� .$% (�!-� o��$<�� ��	%

���� �� ��*�� Cº 94    _$�� ���5   ���O�L�33   Ca��


PCR ���� �� Cº 94  _$� ��1  �%	
�� ��	� �O�L�

�)%� �$% ��� Cº 59  _$� ��1    ���i"� ��67 �O�L�

� ��	�,�	� Cº 72   _$�� ��1     s	)�># ��	�� ��O�L�

      ��67 ���- �,��6)-� Ca��
 :�, .$% (�!-� ��	�,�	�

�*�
" 	�va"    _$�� ��� \L�- ���10   ����� �� ��O�L�   

Cº 72 .$% �)H	# 	g- ��  

 (�!-� h,�	%PCR    ��F	  :�
�� _�
�V 0,$� � 

��� Cº 94  _$��� ����5  +U��
 ����O�L�33 ���F	   �  

Cº 94  _$��� ����1 ������ ����O�L� Cº 60  _$��� ����  

1 ���� ��O�L� Cº 72  _$� ��1   ��,�6- �� � ��O�L�� 

�F	  :,  �Cº 72   _$�� ��10   C�*. .��O�L�   �� ���
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���$-�    C�,	�. ���� �P �� ���A)
� �� n�)]� ���.  $���

10 $V�� $% �$7$- �� +� � y-�   ��� ����.  _�	�)�-

�	O-�  .$,�	# �'T 	<a
� h

" z,�)- +U
.C*   �� ���

���$-�    t��])-� �*�
�" 0��`" (�!-� �67 n�)]� ���

C*. 0,� .$-$% �$% �*�
" 0��`" ����   ��
�<B �� +U


K-����-  ��$��`" q���L� 0����`" ��	��� ���V�i)F� ���	

 �����	a"GGC �-
�- ��      ���A)�
� ��
�� 	�K,� ����

)H	# ��	L$<  Ca%)1+� .(    ��$�`" ����. ��
� �� ��

��	a"  ���GGC  ��	H� ���$��% � ��
�    	�� ��-���	H

��	��a" �� (�$���  �����GGC �� ���A)��
� ����  +,�	��


��������)-	)<,� SISA )http://home.clera.net/sisa/ (

 .$% �'
�Y� ��)>� ���	
 ��	� �� ����	a" 0,� f�'"��

 ���
��. :�� �� ��`�7 ��� 2
χ   �$�<,��H� �'�>- � 

)OR  �,Odd ration( �H	# ��	L �
�	� ��
�.  

  

���
	 	
  

 �����	a" ��$`" q�L� 0��`" ��	�GGC   ��� 	�� =L��

 �P1GSPT/3eRF �
�	�  �
iY� ���PCR  ��� 	�

 ��� �P. $��. C,	�10 $V�� $% (�!-�  Ca%)2(.  

�`*�E� 0,� ��� 4 ����% ���#� ��	� n�)]� C*. � 

1  �P1GSPT/3eRF ���$��Y� �� � 12 -7 ��	��a"  ��

 ��	H�$��%  �) ��
�    ���)��
*
� ���	�
 ��� ���,R)'�( 

 C�*. 0,� 0�� �� .$% ���� \�]�"  ����   C�*.10   ��	�a"

 ��	H� 0�� �� �� �-���	H 0,	)�����
� )30/68  $�V�� (

 �$��% )90/67 $V���%�� (. ���	H 0���� �- C�*.  ��

 ��	H� 0����
�  ��$��% C*. 11      ��� ��-���	H ��� ��	�a"

 &�"	"18/24 $V��  �30/25 $V��  .$% �$����C*. 

12   ��	��H� 0���� �� �� ���-���	H 0,	��)�� ��	��a"$����%   

)30/1 $��V�� � (��
��� )27/3 $��V�� .�
��� ���� ( ��

��$7  1  �-���	H.C*   ��	�� �`*�E� ��
� ��	H� 0�� �� ��

 �P1GSPT/3eRF  �$�. .�
�  

����  ��$7 �� �� �
�1     ���
� �$�% \]���

 =,�
" C*. 12   ��	�# �� 0�� �� ��	a"  $���% � ��
�� 

 .�>�- ��>a,  0�,� C��M ��	H� �� ��� ���- z,�)- 0,�

.C*� 	)���   �'�>- ��)��
*
� ���	
 �� R)�� 	EF ��

 ��`�7 ��$��% ��  (�!-� �� &�E� 0,� �YV .$<%��

�
�����. " �������. ������{$���% $����, )7/2  =OR �   

0400/0  =P(.  

  

   
         A B 

 
 C  

 ���1.  �� 	
 �� 
���� ����� �� ���� �
��� �������������� �� !" 
#�$ %�� 1GSPT/3eRF A ( ��$ �) %�*�)10  ,*����B (  

 ��$ �) %�*�)11  �12  ,*����C ��$ �) %�*�) (7 *���� 
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/�01 1.  � 
#�$ 
�����2Odds ratio  %��*����GGC 3*�4� !�5�� *)  %1  !"1GSPT/3eRF  )��2� *)0���  �)*��  

	
����� ����� �GGC  

��� ����� 	
  

OR  CI 95%   �����P  �
	�  

(����) �����  

����  

(����) ����� 

)GGC (7  )5/5 (31  )2/4 (2/4 7/0  )47/1 -39/0(  41/0  

)GGC (10  )9/67 (380  )3/68 (209  0/1  )37/1 -76/0(  00/1  

)GGC (11  )3/25 (142  )2/24 (74 9/0  )30/1 -68/0(  70/0  

)GGC (12  )3/1 (7  )3/3 (10 7/2  )08/7 -01/1(  04/0  

-.���  )100 (560  )100 (306     41/0  

 
/�01 2.  � 
6����" 
�����2Odds ratio %��*���� GGC 3*�4� !�5�� *)  %1  !"1GSPT/3eRF  )��2� *))*�� � 0���  

�� ! �����"# 	
� GGC  

�� ! �����"# 	
  

)CI 95(%  OR   �����P  �
	�  

(����) �����  

����  

(����) ����� 

7/7  )3/0 (1  )6/0 (1  )50/29 -11/0( 83/1  66/0  

10/7  )8/6 (19  )2/5 (8  )77/1 -76/0( 76/0 52/0  

11/7  )6/3 (10  )9/1 (3  )99/1 -15/0( 54/0 35/0  

10/10  )4/46 (130  )4/48 (74  )60/1 -73/0( 08/1 70/0  

11/10  )9/33 (95  )4/31 (48  )36/0 -58/0( 89/0 59/0  

12/10  )1/2 (6  )3/3 (5  )14/5 -46/0( 54/1 48/0  

11/11  )4/6 (18  )5/6 (10  )26/2 -46/0( 02/1 96/0  

12/11  )3/0 (1  )9/1 (3  )14/53 -56/0( 48/5 10/0  

12/12  )0 (0  )6/0 (1        

  

  
 ���2.  
#7 /"$ 0��$ �
��10 0�*)  
8#7 
9*�: ;<1   =8>�2*��
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 �: 3�@A��� � �100   B8��4� �� %��8: ;C1  %�8� 8M ,2M  �1M 

 !��EA B: 
���� ����� �� 0�:���� �0� 3)�C�9� ��$ F�GH� %��  
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�

 ��
���� ��	���H� )40/48 $���V�� ��	���H� � ($�����%   

)40/46 $V�� ~�"
-P �� f
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�  ��$7)

2 ���<`� oR)�F� .(  ����~���"
-P 1
���!� 0����  �����

12/11  �12/12  $�����% �$��������� )5/7  =OR  �  

0300/0  =P(  ��$7)3.(  
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$% �$���� �
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   �O����
 ����� ���� ���	��H� ���� ��
���  ���	��
 �


*
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F �� ��)��. C*12   ��	�a"
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 �� R)��
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 /�013. I����" ��: J�K�*�  %��12/11  �12/12  *����GGC 3)�* !�L�9 B: @�:� �MN � % O*5:  

#"�� !  

$��%  
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	�  

) ���������(  

����  

) ���������( 

12/12 + 12/11  )3/0 (1  )5/2 (4 5/7  0300/0  

  
 /�014.  ��$ ��: J�K�*�12  *����GGC BQ:�9 � % 3)�* !�L�9 B: @�:� 
#���2 % O*5:  

&��	'"(  

�	
����� �����  GGC  

OR )CI 95(%   �����P   ��� &��(12 �����  

 �����(����)  

 ��� 	(12 �����  

(����) �����  

�01�� �1   ��2��3  )4/44 (4 )6/55 (5  )1/44 -6/2( 7/10  0001/0  

�01�� �4�1   ��2��3 )5/89 (128 )5/10 (15     
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 �� �
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" ���� 0�*�� ���	
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��
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 ��
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))20.(  
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��M�- � bp 1195  	,��7 ��CpG  �
� �� ��UTR-
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�� $%�� )19 ���� ��� 	� _�`*�E� 0�*�� .(  W�>�H�
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 ���������	a"GGC  �P ��3eRF  h����

"Brito  �
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 ��
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 ��� R)�� �� W>�H�
�� 

Malta-Vacas    ������	a" f��'"�� �����a�� �GGC 

 ��������% �������#� �� �  1  �P1GSPT/3eRF  �� ��

���	
     ���Q"	� ���`�7 �� ���)��
*
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*
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*
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�
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�
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1GSPT/3eRF ��  ��������������'R) �����  ���	���


���� �    ��	�L ����,��� ��
� ��6AV� ��`�7 �� ����

.�H	# �)H�, �`*�E� 0,� ��� ��	H� ��� ���-  �����C*. 

12 � ���	
 �� R)�� 	EF �� 	)��� ��	a"
 �� ��)��
*

C*. ����� ��	H� �� �>,�O� ��� 11 �10  �7   ��� ��	�a"  

�<`� f�'"�� 0�<}�� .$<%�� 0�� ����  �
kM C�*. 12 

�O��
 � ��	a" � � ���	
 �����H
  G,���H� � ��)��
*

EF �� R)�� 	 0,�$% �$���� ���	
.  

  

- ����. � ��/�  

   ��-��`� ��,��M �� ��,�� ��  �����<H � _��O�OY"  �

  (��!-� ��)
�� �� ��6AV� ��K�-�� ����a" _R�iY"

������ �� ��P�	��� 0��,�  ��)��
����� �(	��)Y� ��������� �

�$6�*�$�
 (1)   ���� ��	�L ���)F� �� 	��F �� ��6AV�

�-
�- � �a%�� _�BR�� �  �6*� W-�F � ������� �
F

����7 =���7 �� �����,� �����, 	����F ���� �����v-  ���.

�-
�-   ����� � ���       � ����� _�
�V ��� ��� ���	�H� �

 	a��" �$-$-�
� ���, G��[� 0,� (�!-� �� �
<`�  �

�� �-���$L ��	#. 

  

References 

1. Sameer AS, Abdullah S, Banday MZ, Syeed N, 
Siddiqi MA. Colorectal cancer, TGF-signaling 
and SMADs Colorectal cancer, TGF-signaling 
and SMADs. Int J Genet Mol Biol 2010; 2(6): 
101-11. 

2. Esna-Ashari F, Sohrabi MR, Abadi AR, 
Mehrabian AA, Mofid B, Bohluli M, et al. 
Colorectal cancer prevalence according to 
survival data in Iran-2007. Iran J Cancer Prev 
2009; 2(1): 15-8. 

3. Hendriks YM, de Jong AE, Morreau H, Tops 
CM, Vasen HF, Wijnen JT, et al. Diagnostic 
approach and management of Lynch syndrome 
(hereditary nonpolyposis colorectal carcinoma): 
a guide for clinicians. CA Cancer J Clin 2006; 
56(4): 213-25. 

4. Li M, Wang J, Yang L, Gao P, Tian QB, Liu 

DW. eRF3b, a biomarker for hepatocellular 
carcinoma, influences cell cycle and 
phosphoralation status of 4E-BP1. PLoS One 
2014; 9(1): e86371. 

5. Bertram G, Bell HA, Ritchie DW, Fullerton G, 
Stansfield I. Terminating eukaryote translation: 
domain 1 of release factor eRF1 functions in stop 
codon recognition. RNA 2000; 6(9): 1236-47. 

6. Ito K, Frolova L, Seit-Nebi A, Karamyshev A, 
Kisselev L, Nakamura Y. Omnipotent decoding 
potential resides in eukaryotic translation 
termination factor eRF1 of variant-code 
organisms and is modulated by the interactions 
of amino acid sequences within domain 1. Proc 
Natl Acad Sci U S A 2002; 99(13): 8494-9. 

7. Kisselev L, Ehrenberg M, Frolova L. 
Termination of translation: interplay of mRNA, 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /311 ���� / � !���" 1393 2013 

��� ����	
� 	�
�� GGC 	� �� 1/GSPT3eRF � ���
� ����	
�
� ���� ���	 
��	 ��#$%��   

rRNAs and release factors? EMBO J 2003; 
22(2): 175-82. 

8. Frolova L, Le G, X, Zhouravleva G, Davydova 
E, Philippe M, Kisselev L. Eukaryotic 
polypeptide chain release factor eRF3 is an 
eRF1- and ribosome-dependent guanosine 
triphosphatase. RNA 1996; 2(4): 334-41. 

9. Nakamura Y, Ito K, Isaksson LA. Emerging 
understanding of translation termination. Cell 
1996; 87(2): 147-50. 

10. Hoshino S, Miyazawa H, Enomoto T, Hanaoka 
F, Kikuchi Y, Kikuchi A, et al. A human 
homologue of the yeast GST1 gene codes for a 
GTP-binding protein and is expressed in a 
proliferation-dependent manner in mammalian 
cells. EMBO J 1989; 8(12): 3807-14. 

11. Hoshino S, Imai M, Mizutani M, Kikuchi Y, 
Hanaoka F, Ui M, et al. Molecular cloning of a 
novel member of the eukaryotic polypeptide 
chain-releasing factors (eRF). Its identification 
as eRF3 interacting with eRF1. J Biol Chem 
1998; 273(35): 22254-9. 

12. Chauvin C, Salhi S, Jean-Jean O. Human 
eukaryotic release factor 3a depletion causes 
cell cycle arrest at G1 phase through inhibition 
of the mTOR pathway. Mol Cell Biol 2007; 
27(16): 5619-29. 

13. Chai BF, Wang W, Liang AH. Expression, 
characterization and immunolocalization of 
translation termination factor eRF3 in the ciliate 
Euplotes octocarinatus. Res Microbiol 2006; 
157(3): 235-40. 

14. Frischmeyer PA, Dietz HC. Nonsense-mediated 

mRNA decay in health and disease. Hum Mol 
Genet 1999; 8(10): 1893-900. 

15. Hentze MW, Kulozik AE. A perfect message: 
RNA surveillance and nonsense-mediated 
decay. Cell 1999; 96(3): 307-10. 

16. Hegde R, Srinivasula SM, Datta P, Madesh M, 
Wassell R, Zhang Z, et al. The polypeptide 
chain-releasing factor GSPT1/eRF3 is 
proteolytically processed into an IAP-binding 
protein. J Biol Chem 2003; 278(40): 38699-706. 

17. Lee JA, Park JE, Lee DH, Park SG, Myung PK, 
Park BC, et al. G1 to S phase transition protein 
1 induces apoptosis signal-regulating kinase 1 
activation by dissociating 14-3-3 from ASK1. 
Oncogene 2008; 27(9): 1297-305. 

18. Riggins GJ, Lokey LK, Chastain JL, Leiner HA, 
Sherman SL, Wilkinson KD, et al. Human 
genes containing polymorphic trinucleotide 
repeats. Nat Genet 1992; 2(3): 186-91. 

19. Malta-Vacas J, Ferreira P, Monteiro C, Brito M. 
Differential expression of GSPT1 GGCn alleles 
in cancer. Cancer Genet Cytogenet 2009; 
195(2): 132-42. 

20. Brito M, Malta-Vacas J, Carmona B, Aires C, 
Costa P, Martins AP, et al. Polyglycine 
expansions in eRF3/GSPT1 are associated with 
gastric cancer susceptibility. Carcinogenesis 
2005; 26(12): 2046-9. 

21. Miri M, Hemati S, Safari F, Tavassoli M. GGCn 
polymorphism of eRF3a/GSPT1 gene and breast 
cancer susceptibility. Med Oncol 2012; 29(3): 
1581-5. 



 

 

1- Student, Department of Biology, School of Science, University of Isfahan, Isfahan, Iran 
2- Associate Professor, Department of Biology, School of Science, University of Isfahan, Isfahan, Iran 
3- Assistant Professor, Department of Radiotherapy, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran  
4- Laboratory Assistant, Department of Biology, School of Science, University of Isfahan, Isfahan, Iran 
Corresponding Author: Manoochehr Tavassoli PhD, Email: manoochehr@biol.ui.ac.ir 
 

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /311 ���� / � !���" 1393 2014 

Journal of Isfahan Medical School Received: 07.09.2014 
 

Vol. 32, No. 311, 4th Week, January 2015 Accepted: 23.11.2014 
 

 
The Study of GGC Repeat Polymorphism in Exon 1 of GSPT1/eRF3 Gene 

and its Association with the Risk of Colorectal Cancer  
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Abstract 
Background: Colorectal cancer is the third leading cause of cancer deaths in men and the fourth in 
women in Iran. Eukaryotic release factor 3 (eRF3) is a GTPase associated with eRF1 in a complex that 
mediates translation termination in eukaryotes. Apart from its role in translation termination, the 
eukaryotic translation release factor 3 (eRF3) is involved in several critical cellular processes, such as 
cell cycle regulation and is essential for the G1 to S phase transition of the cell cycle (GSPT1), 
cytoskeleton organization, mRNA decay, recycle of ribosomes and apoptosis. Data from two previous 
studies on polymorphic GGC repeats located in exon 1 of the GSPT1/eRF3 gene suggest that this 
polymorphic site may play a role in cancer susceptibility.  

Methods: In this research, we studied the GGC repeat polymorphism in GSPT1/eRF3 gene among 153 
patients with colorectal cancer and 280 healthy controls in Isfahan region, Iran. The GGC expansion was 
amplified via polymerase chain reaction (PCR) method and alleles in variable sizes were selected via 
polyacrylamide gel and sequenced directly. These sequenced alleles were used as allele specific markers. 

Findings: Four different lengths of the GGC repeat in the range of 7, 10, 11, and 12 were observed. The 
most common genotype in controls and patients was homozygous with allele length of 10. A direct 
correlation was found between the presence of the 12-Gly allele of this gene and development of 
colorectal cancer (OR = 2.66, P = 0.04). There was a strong association between the allelic lengths of 
eRF3/GSPT1 polymorphism and family history of colorectal cancer, too (OR = 10.7, P = 0.0001). 

Conclusion: Our primary data demonstrate that people carrying allele of 12 GGC, especially 11/12 and 
12/12 genotypes are at significantly higher risk of developing colorectal cancer.  

Keywords: Colorectal cancer, Polymorphism, Eukaryotic release factor 3 (eRF3) 
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8.(  

 ������� )C0 	& 	��2 �&D  $���� _#
�A ���& �

   	���0 ���
 �+W � ������� ��
 $�@1+ �
 �.�0 �#
$#�&

  �������� 	+D   �
��-A 	�&    �P�;� L��# �
 ����   ���*

�� ��& �#��Z   J����+�& ��-�K
� '�103 	& �i-� �0
�2

 .$$�� $#$ �
�0$ �  

#$ ��
 '	�=�!� ^!�  �������� D �  V��@2#
 �3  ��& 

�����& '���103  J������+�& ����-�K
� � �
���0$ $#$ #$ 

����#�1�&      #$ (d) 
��*L=
 � ������. ��.���3 ���*

J��  ��*92-1391     	�� #
$#��& ���0� #$ 	�*��  J�
 �

	�S*)  �12(%�� #
�� ��#�& $#�� (.  

  

��� 	
  

5��&  $
��2 � $�& J�� R� ')*�6Y ��
 o�i0
 �0��� �

280 	@��b� �B #$ $�%    #$ .�0��. O��:�0
 �#��3 �

	0�10 m�# 	& #
$#�& �
#$�� �
 '	�=�!� ��
 �B   �����

	*�� 	� #$ ���3   �������� )����3 �78��� J�
 �D 

	0�10 �&   � ��. P"
 #�1�& �
 	0�10 .�. 	�%�� ��" �

   ��*$#
�0�����
 (����A# ���& � 9:���� 5�7�������3 #$

      �������� ����� ^!�� .���$�� ���#�& )����3D   ��&

 5�7�����$E-lexis   s0����4-���= ����1+����=
 m�# �

)Electro-chemi luminescence immuno assay  ��� 

ECLIA( 5�
���0
  $#�3���& �
L���� st��� � ���. ������

 ��������� ^!��� �*�7�������3D  #$4  $���@1+ 5�����

) ���.Severe ( �&
�&nmol/dl 20-0 ����� $�@1+ '

)Mod( �����4� nmol/dl 40-20  c���S" $���@1+ '

)Mild( ����&
�& nmol/dl 60-40   �e����& ������@B �

nmol/dl 60 .��$�� ����2  

  '�
#$��� ���2 D1�� (%��#$ 	& V�&�� ��A�B


   �
 D�@� ��� '�#
$ <��\� '(��� ���1A (��Z�

	*�� 	� #$ #$�� ��� '�78���    ��� '�#
$#��& J�
 �

 	� �B #$ ��&�8��1* �
L�� '#$�� ���0� Db� '#$��

	*��    �
��0$ � J�����+�& ��-�K
� ���& '�#
$#�& J�
 �

)��Y u��B �
 $#$   ?�1� 	���0 �#�3    ��B #$ � ��.

	�=�!�  .��$�� D�8b2 �#��3 �  

	�8+ 5$
$ � o�0 ���2 �*   #
L�%
SPSS  	:�40  �16  

)version 16 SPSS Inc., Chicago, IL  ��& � 5��"W (

����3 �
 5$�S��
  ��*t  � DC�4�2
χ  .��$�� D�8b2  

:������ �	 
��� 
������� 	�8+   	�� #
$#�& ��0� �

	*��     $
���2 ��& ���0� 5�70��#$ 	& 5�--+ 	��
�� J�
 �

4-1  5��--+ �
�2�0 �� ��L� �#�1�& ��.
�0 '�#
$#�&   �

  ^!��� #$ �Uv��� ����*�#
$ ���� D��1�� <���\� o���A

 ������� �*�7�����3D  	��8+ �
 .�0�. 	�=�!� $#
�  �

.�. 	�%�� (��Z# 	�=�!� 	& $�#� �
 D@� �
#$��  

�:������ �� ���� 
������   �
#$��� (��Z# o�A

     ��� D�1�� 	�0�� ��* <�\� ')����3 o�i0
 �
 #
$#�&

 ������� �*�7�����3 ^!� �& �Uv� ��#
$D  $���� '

    	�0�� ��* L��0 � #$�� #$ 5�--+ �
�2�0 � ��L� �#�1�&

	��-��� �#���1�&   ��������� ^!��� ���& 	��+ �
D  �Hb 

)Hemoglobin.$#
P7& �U
 #$�� (  

 #��3 ����2 � �0
�
�% ?���2 J�
�� D��. �S�n�2

 ��70���±  '�B�@-��
 #��3 ):& #$ .$�& #���� <
�b0


����3 �
  ���* 2
χ 'Fisher's exact' Mann-Whitney '

t  �7�4@1* I��Z � DC�4�Pearson  �Spearman 

�. 5$�S��
.  
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 �������D 	
	 ��
�	 � �������� ������� ����� �� �� ����
� � ����� ��	
 ��
����� +���)�� � 

���
	 	
  

 'u�Cb2 ��
 #$280     .��-�%�� #
��� ���#�& $#�� #$��

	��-�
$   �
#$���� �-��� �38-18    ��70����� ���& J����  

81/4 ± 2/26  �0
�
�% ?���2 .$�& J�� ������� $�@1+

D  #$ 5��� �&   ����. $��@1+1/80    5���� #$ '��n#$

 ����� $�@1+1/12    c��S" $��@1+ 5��� #$ '�n#$

3/5  ���@B 5��� #$ � �n#$5/2  �n#$.$�&  

��2�? 0
�
�%� � $�@1+������ D  	�=�!� $#�� �
#$�� #$

\b2 ^!� I4� �&���  J��� #$1 5��3 (�
.  

 ������� $�@1+ �0
�
�% ?���2D    $#��� �
#$��� #$

    J����� #$ �78����� $
����2 I��4� ���& 	���=�!�2   

.(�
 5��3  

�-�� V�@2#
   �������� $�@1+ ��& �#
$D   $
���2 �

	0�� 	& a(.
$ $��� �#
$#�&   $
���2 )�
L%
 �& 	+ �


   �������� $��@1+ �
L�� '�#
$#�&D    $
$ ����0 )*��+

)050/0  =P.(  

   ��������� $���@1+ �
L���� � ���� ����&D  V���@2#


�-�� ) (.
$ $��� �#
$050/0  =P  ?����2 V�@2#
 .(

    �������� $��@1+ ��& �-�D   #
$#��& �
#$��� #$ #$  #$

 J���3 ��3.(�
 5  

  
 ����1������� 
����  !����" #���$ . D &'�()$ *�+ ,-. �	 ������ 
��� /��
�� �
  

                ������  

 ���	��� �����D (����) 

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

�)�
 �*+�, 0/6  0/55  4/12  4/23  8/2  

 �*+�,.�*��  1/9  5/51  1/21  2/27  0  

/0�1 �*+�,  0  2/46  7/7  1/23  1/23  

�20+3  0  0/20  0  0/60  0/20  

  
 ����2 ������� 
����  !����" #���$ .D  12��. 
���$ ,-. �	 ������ 
��� /��
�� �
  

 ���	��� �����D (����)  '�( )*��	+  ,�� )*��	+  ,"- )*��	+  

�)�
 �*+�, 8/69  9/23  3/6  

�*+�, .�*��  6/63  2/21  2/15  

/0�1 �*+�,   -  0/80  0/20  

�20+3   -  0/80  0/20  

  
 ����3�-��4� .  ������� 
����  !����" #���$ 
D /
�	 56�7 � �+ ,-. �	 ������ 
��� /��
�� �
  

 ���	��� �����D ('	-) �- .-"��  �(���  �$	/ �(�  01	2  

�)�
 �*+�, 4/25  217  6/76%  4/23%  

.�*�� �*+�,  1/26  33  0/71%  0/29%  

/0�1 �*+�,  7/27  14  0/50%  0/50%  

�20+3  4/33  5  0/20%  0/80%  
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	 ��
�	 � �������� ������� ����� �� �� ����
� � ����� ��	
 ��
� ����+���)�� � 

 ����4 ������� 
����  !����" #���$ .D  12��. ��. � 5�9 /�� ,-. �	 ������ 
��� /��
�� �
  

 ���	��� �����D ) 3�(��	4  ( 056 7 �kg(  �
	� �- �� 7 � ) '�( 3kg(  

�)�
 �*+�, 67/60 98/60  

.�*�� �*+�,  50/63  15/63  

/0�1 �*+�,  57/64  92/64  

�20+3  40/65  20/66  

  
���� 5 .;��$�� ��	  !����" 
���� ������� D � ���	 ���!<�� �������	  

 ���	��� 89-D )nmol/dl(  (����) '	���:	4  "�$;(�  ��4  (����) '	���:	4  "�$;(�  ��4 ,�<  

20 -0  2/82  8/17  

40 -20  1/53  9/46  

60 -40  8/30  2/69  

 "6�760  40  60  

  

     ���. d���
 ��& �
#$��� �-� ?���2 	& 	��2 �&

 ������� $�@1+D  $��@1+ �
L�� �
#$�� �� )�
L%
 �& '

 ���������D   �
#$���� #$ ����-k1* .$
$ �����0 )*���+

 ������� $�@1+ 'Dx�.D 	0�" �
#$�� �
 ��1+   a$��& #
$

�-�� V�@2#
 ��
 ) $�& #
$012/0  =P.(  

�-�� V�@2#
   �������� ^!� ��& L�0 �#
$D  ��� �

   ) (�.
$ $���� �
#$��� �#
$#�& �
 D@�040/0  =P .(

   �������� $��@1+ (��Z� ��#�& y���0D    d���
 ��&

 J��� #$ �
#$�� ���4 .(�
 5��3  

�� ���0 y���0 ��
      #$��� ��� )�
L�%
 ��& 	�+ �*$

 ������� $�@1+ �
L�� '�#
$#�& �
 D@�D    	��%�� )*��+

   	�*�� 	�� #$ �����& ��� )�
L%
 �& �
#$�� � (�
  �

 ������� #
�C� '�#
$#�& J�
D     (�%��#$ L��0 ������&

5$�+ .�0
  

#$ '?�
� ����1+ #
�C� ��� 5��� #$  ���. $�@1+

������� D �&
�& kg 45 � ������&  '#
�C�kg 83  $��& .

����1+ #
�C� ��� 5��� #$  ������� ����� $�@1+D 

���4� kg 49 � ������&  #
�C�kg 77 $�& . �����1+ 

#
�C� ���    �������� c��S" $�@1+ 5��� #$D  ��&
�&   

kg 53 � ������&  #
�C�kg 75  $��& . �����1+  #
��C� 

��� 5��� #$  ������� ���@B ��$�C� �
#
$D   L��0kg 

60 � ������&  ���kg 73 a$�& 	& 	0�� �
 	+ ����1+ 

#
�C� ��� #$ 5���  	�� #$ ���. $�@1+  	�*�� J�
 � 

 �#
$#�&kg 45 �  �������&   '#
��C�kg 85  $��& � #$ 

5���  ��� ����1+ '����� $�@1+kg 50   �������& �

��� kg 79 #$ .$�& 5���  ��� ����1+ 'c�S" $�@1+

kg 53   ��� ���������& �kg 75 � #$  5������  �
#
$

������� D '���@B ����1+ �
L�� ��� #$�� #$ �B 	� 

	��*�� � J�
  �#
$#���&kg 60 � ��������& #
���C�  ���  

kg 73 $�&.  

V���@2#
 ����& ���0
�
�% $���@1+ ��������� D � �����& 

���0K
� J����+�& #$ J��� 5 5��3 (�
.  

	�=�!� 5�
�0
 �& �Z�� �    ��&��8��1* ^!�� ����

) �#
$#�& �103 	& ��@� $
�%
 #$ 	+ $
$ ���0Hb   ����

11 ������� ����� '(D 'nmol/dl 48/8  �& $
�%
 #$ �

Hb  �e�����&11  ����������� �
L������ ��������� 'D '
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 �������D 	
	 ��
�	 � �������� ������� ����� �� �� ����
� � ����� ��	
 ��
����� +���)�� � 

nmol/dl 32/19 �� .�.�&  

 ��& �
 ?�
� #$280  '	�=�!� $#�� #
$#�& #$��129 

* �S0 ��� ��&�8��111  �141   �e��& ��&�8��1* �S0

11  J���) �-�.
$6.(  

	-��� #$ ��-k1*   ��. 5�*��� '$#$ �
�0$ ���& �

   �������� )�
L�%
 �& 	+D    )*��+ $#$ �
��0$ ����& '

�-�� ) (�
 	�.
$ �#
$010/0  =P J���) (7.(  

  

=�4  

 ������� ^!� ��#�& <�* �& 	�=�!� ��
D   �
#$��� #$

	*�� 	� #
$#�&   �������� $�@1+ V�@2#
 ����2 � J�
 �D 

    �#��n J�����+�& ���-�K
� � $#$ �
�0$ '�103 ���& �&

	�=�
 $
��2 .(%��  	�=�!� $#�� $
�%
 �330  	+ $�& �S0

  '�7�.��:� D�
�A D�=$ 	&50     z#��" 	��=�!� �
 ��S0

 	& ���Q0 $
��2 � �0�.280 .���# �S0  

=�!� ��
 #$  �
#$��� (Q� �n�" �-� c�n�2 	�

    �#��n 	�& #
$#��& �
#$�� ���12 � $�& 5��0 c���2

5$��b� �& �%$�\2      u��Cb2 ���
 #$ c�8�:� �-�� �

  .�-�.
$ (+�.  

    ����. $��@1+ '	��=�!� $#�� #
$#�& �
#$�� ��& �


 �������D    ��0
�
�% ��&3/80     ����� �
 �����& '��n#$

5���     	�+ (��
 �3 �70���& ��
 ��
 a��$�� 5�*��� �*

   �������� ����. $�@1+ '#
$#�& �
#$�� �
 ����� c�B

D  ���)nmol/dl 20.�0#
$ (  

	�=�!� #$ ��0� � #
$#�& �����3 ���Q� /�C�   ���-=

  	��=�!� ���k1* L�0      $��@1+ �e��& `���. '��Z�� �

 �������D      ���
 #$ .(��
 5��. m#
L�� �#
$#�& #$

 	+ �. o�A
 	�=�!�37  	�=�!� $#�� �
#$�� �
 �n#$

 �������D  �
 ��1+4 	�.
$ �0
 )3(.  

	�=�!� #$ ��-k1* �-�A � �  5�7�0
$ #$ �
#��1*

     	�*�� 	�� #$ 	�+ ��. o��A
 '�
�Q2   '�#
$#��& J�
 �

 ������� (G8xD  #$20    �
 ���1+ #
$#��& ��0� �n#$

nmol/dl 10  #$ �40    �
 ������1+ ������0� �����n#$  

nmol/dl 20    	�+ ���$�� o�A
 'd��
 ��
 �& � (�


  �������� �8+ $�@1+D    �#
$#��& ��B #$20   ��n#$

�� ) �.�&9�1.�* .( #�Y �   	��=�!� #$ L��0 �
#��1*  �

 
# $���@1+ ����
 ����7�$6/9  ���26/57  o���A
 ���n#$  

) �0$�+10.(  

  
 ����6. ;��$�� ��	  !����" 
����  �������D � *�+ ��	�2>��� /��
�� ��
��	  

 ���	��� 89-D )nmol/dl(  ��4"�>"?
 7(@�� ����A�4  ��4"�>"?
 7(@�� ����?:  

20 -0  30/14  80/7  

40 -20  40/13  30/10  

60 -40  60/15  50/11  

 "6�760  30/15  50/11  

  
���� 7. ;��$�� ��	 
���� ������� D � ���	 /��!
 
�
 �
 /��
�� ��
��	  

 ���	��� 89-D )nmol/dl(  (����) ��� 7(�$�  ��4  (����) ��� 7(�$�  ��4 ,�<  

20-0  6/59  4/40  

40-20  5/12  5/87  

60-40  0  100  

 "6�760  0%  100  
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	 ��
�	 � �������� ������� ����� �� �� ����
� � ����� ��	
 ��
� ����+���)�� � 

  #$ 	��=�!� $#�� �
#$�� ���\b2 ^!�4   5����

  e��& 	& s0�4�= {�% � s0�4�= '/8t�$ {�% '/8t�$ ���

    '	��=�!� ���
 �
 D�n�� y���0 	& 	��2 �& .�. c���2

  � ����. $�@1+ �& �
#$�� #$ �Q-2 /8t�$ ��� ���\b2

 ������� �����D �� 5��$    	�0�� 	�& a$��.   #$ 	�+ �


   �� ����. $��@1+ ��& �
#$��  ������D '6   #$ � ��n#$

 ��������� ������� $���@1+ ���& �
#$����D '1/9  ���n#$

   c��S" $��@1+ �& $
�%
 � �-�.
$ /8t�$ ��� ���\b2

.�-�.
$ e�& 	& /8t�$ ���\b2 '���@B �  

��
 	
 ^!� ������� D  $
��%
 #$  ��&  ����\b2 

�2e�&  �����&   ���
 a(��
    ��-�� )�
L�%
 ���
   $��@0 #
$

)600/0  =P ���. � (   O��:�0
 �$��& �%$�\2 D�=$ 	&

�-�� y���0 '$
�%
 .(�
 5��0 #
$  

 #$4   �������� ���@B �
L�� '	�=�!� $#�� 5���D 

.��0 5��$ J�
 �78��� �& $
�%
 #$  

 �* #$3      c��S" � ������ '����. $��@1+ 5���

 ���������D 	��&�i2 
# J�
 �78����� $
���%
 ��������& '

�� ���0 ��
 '?�
� #$ .�0$�+ & 	+ �*$  $
���2 )�
L%
 �

 ������� $�@1+ �n#$ '�#
$#�&D �� )*�+    	�+ ��&��

     	�&�i2 I�4+ � $
��%
 ���Q& m����3 D�=$ 	& ���.  �

	�P;2  ������� D1�� �& ���#$ �� �
D  �78��� �
 ��&

.�.�& J�
  

��-k1*' 	�=�!�    )�
L�%
 ��& 	+ $
$ ���0 �Z�� �

 ������� $�@1+ �
L�� '#$�� ��D  ��-�� #�B 	& �#
$ 

   ��� )*��+ �#
$#��& �B #$  ) ��&��050/0  =P  	�& a(

	0��       �������� ����. $��@1+ ��& �
#$��� #$ 	+ �
D '

  ��� �����4/25      �������� ��& �
#$��� #$ � J���D 

 �� ����� '���@B4/33 .$�& J��  

	�=�!� #$    ��-�� V��@2#
 '5��. o�i0
 �   ���& �#
$

 ������� ^!�D      (�.
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Valuation of Vitamin D Level at the End of First Trimester and its Relation 

with Anemia, Bacterial Vaginosis, and Toothache in Pregnant Mothers 
 

Soheyla Riahinejad MD1, Hatav Ghasemi-Tehrani MD2, Elham Alipour-Hafshejani3,  
Mojdeh Ghasemi4, Farshad Nourizadeh-Dehkordi3 

 
Abstract 
Background: Pregnancy is associated with significant changes in calcium metabolism. During 
pregnancy, calcium absorption increases through the digestive tube and with high concentration of 
vitamin D. During pregnancy, vitamin D increases human placental lactogen (HPL), human chorionic 
gonadotropin (hCG), estrogen and progesterone in a ripe placenta, and its deficiency during pregnancy 
increases preeclampsia, gestational diabetes, toothache, anemia and bacterial vaginosis in mother, and 
may cause postpartum seizures, preterm labor (PTL), small for gestational age (SGA), intrauterine 
growth restriction (IUGR), osteomalacia, infantile rickets, and craniotabes in newborn infants.  

Methods: This cross-sectional study with a developmental plan was conducted in the first trimester of 
pregnancy (week 12) on the women referred to Shariati and Alzahra Teaching Hospitals, Isfahan, Iran, in 
2012-2013. The study was done in a range of one year and 280 individuals were selected after statistical 
calculation. Sample collection method was convenient and for each sample, Vit D (OH) 125 was 
requested during the first trimester of pregnancy. Vitamin D level was measured using E-lex's and 
Electrochemi-luminescence method (ECLIA), and information related to supplements received by the 
mothers, general situation of health, use of medicine during pregnancy, pre-pregnancy weight, first 
trimester weight, maternal age, place of living, receiving vitamin D, maternal hemoglobin level, bacterial 
vaginosis infection, and toothache in the first trimester were collected through a questionnaire.  

Findings: Vitamin D level in 280 pregnant women ranged from 1 to 80 nmol/dl. Vitamin D deficiency 
was examined in four groups of severe (0-20 nmol/dl), moderate (20-40 nmol/dl), and mild deficiency 
(40-60 nmol/dl) and normal (higher than 60 nmol/dl), and a significant relationship was observed 
between vitamin D level and associated factors.  

Conclusion: In this study, anemia, bacterial vaginosis and toothache were more observed in the 
mothers with low levels of vitamin D. 
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�� P � HP� H�
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 '
"�1 . ���� *"+ *��,��� ����
 ��-# ./ .�	� $	��%9 -MMP �2 -MMP  
GAPDH  
��
��
 � ����   ���
�� ��
��3          5  �� �	�  

147 bp  Forward: TTGACAGCGACAAGAAGTGG 
Reverse: CCCTCAGTGAAGCGGTACAT 

9 -MMP 

350 bp Forward: ACAAAGGGATTGCCAGGACC 
Reverse: ATTAGCGCCTCCATCGTAGC 

2 -MMP  

600 bp Forward: CGGAGTCAACGGATTTGGTCGTAT 
Reverse: AGCCTTCTCCATGGTGGTGAAGAC 

GAPDH 

MMP-9: Matrix metalloproteinase-9; MMP-2: Matrix metalloproteinase-2; GAPDH: Glyceraldehyde 3-phosphate 
dehydrogenase 
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Abstract 
Background: Matrix metalloproteinase (MMP) has a crucial role in degradation of basal membrane and 
tissue remodeling and has a possible role in occurrence of central nervous system (CNS) bleeding. Factor 
XIII deficiency is an extremely rare bleeding disorder with estimated incidence of 1 per 2 million. Since 
central nervous system bleeding is the main cause of death among these patients, this study aimed to 
assess to role of MMP-9 and MMP-2 in occurrence of this bleeding in factor XIII deficiency.  

Methods: In this case-control study, gene expression of MMP-9 and MMP-2 was determined via 
quantitative real-time reverse transcription polymerase chain reaction (Q-RT-PCR) assays in 42 patients 
with factor XIII deficiency that were divided in two groups of with (case) and without central nervous 
system bleeding (control). Gene expression was compared with comparison method (2–∆∆cCt) and 
glyceraldehyde 3-phosphate dehydrogenase (GAPDH) was used for standardization of gene expression. 

Findings: Cord bleeding was the most common bleeding episode among all the patients. 
Overexpression of MMP-9 was observed among 13 patients in case (72.2%) and 3 patients in control 
group (12.5%) that showed a statistically significant difference (P = 0.001, CI95%: 2.8-95.3). 

Conclusion: Patients with factor XIII deficiency have a wide spectrum of clinical presentations that 
has a crucial role in screening and diagnosis of the disease. According to results of this study, 
overexpression of MMP-9, due to polymorphism or inflammation, had a role in pathogenesis of central 
nervous system bleeding. Inhibition of MMP-9 may have a role in decreasing the rate of morbidity and 
mortality among patients with factor XIII deficiency. 

Keywords: Factor XIII deficiency, Central nervous system bleeding, Matrix metalloproteinase 
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 ���U K����372 -miR �+7� �, @���?� �� �S C�D�	 
�$�S *�$. 

����� :�� �+7� ��  *�$�+7� �, @���?� �� ��S ��V!�  ��!, �	�?� 
�$�S *�$372 -miR (-
� �+� @,  *�$��� �� *�	�7 
14  �21  
�I.	���	�� �	 PG

 W!��� @,85/7 
22/50  �68/114 ) '5�� 3�	45	 �,	�,030/0  =P(.  ��!,2LATS �+7� �, @���?� ��  W!��� @, �$��� ��	 �� 
�$�S *�$39/0 
29/0 

 �15/0 	�, 3$�. �,) '5��016/0  =P�+7� 0!�+�T *�	���G�� 
�!-[V$ .( �+7� �, @���?� �� ��S ��V!� *�$ (-
� �	4!� @, �$�S *�$  3�	45	 *�	�

'5�� )001/0 < P(. 

����� :���� ��� �� *  (E+7�45-MKN 
2LATS  <�$372 -miR '�	.  ��!, 3�	45	 �,372 -miR 
2LATS (� ��!, 3$�.  3$�. .�,��

2LATS (� (67.+���>!� ��D�	 � �+7� A!�?� (� �� 0!�+�T *�	���G�� @, �D-� (� 
�� ��	 �	 � ���) ����	���, ��	+� * (V"� *�+�+�  ����� ��

�S�, ��
�.  

:����� ������  
��
� �����372-miR 
2LATS0!�+�T *�	���G�� 
  

  

: �!�� �+
�� (��V!7� 
�!�U (�	�	�4� 
���% (V��\.  "#��$ ��%&
372-miR +�� �� ",��-�� ��������� �$ � +�.� ��/�#   �

 "��0��45-MKN . ��"J]	 (>S4G ��>I�	� @7D�1393 ^32 )311 :(2047-2035  

  

�����  

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

      ������� �� ����� � �����  ����! ������� � ����"#

.%��&'(�� �)* +�)���, �
��� -�./)����0   .%��� +�

  %,��1�2 � 3��4 �� ��5�� 	
���. 6����7� �)* ��

 ���������  �%��� 891� 	:/; &: �/)����  ��/! 

�"#$%� &'�(� 
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372-miR��)�* "���+���� , 
�-� ��./� 0 ����� ���	 �������   

	��2� � 	��
���.   ���<� �� �= +����: 	��>'�9� 	��
���.

&����,�5 ) ������1.(   	�������)4 ������� ��miRNAs 

)MicroRNAs(   &�0 %��� 
�4 891� �miRNAs 

   ������� 	����/���/� �� &��0 �)����� +���/��� �� -����

       �� +����#  �B, 3/�C/� ���� D�10 ��: .����5��

    ������ ������ �  �'! 	�����)4 %"# &�E���   +���

) %�� 
�4 
�/15 	�����2.(  

miRNAs �RNA +�������� ) ���Endogenesis (

    �/�� ��: 
��))0 �0 ��G �23-21    �)���� ����/J'0/�  

)4-3 .(miRNAs 	�   ��)��/�     &�:  �L
� 6�/�M &�:

   ) 
��/��4 &��L#�� ����G N����)� 	E�/���'-UTR3  ����

Untranslated region-'3 (mRNA   ��B�� �O����

     �����5 �= 	���/��� �� P�2 ���"� &: �Q)� � ����5

)6-5.(  	;�:miR  D�'�9� +���)���, �� ��5�� +��

 ����4 	��������    T��U� 	��;�: � 	�./��
�� T��U�

 .����� �/�/� �� 	5�������:miR	��� �. ���: &0  +��


�������: + �. �� � +�/�/�  +���)���, �� ��5�� +��

	� V0 �� 	E/'� -��L� ����:�): � �))0 �UE� �: +  ����W
�

��   
��4 &��: ���Q)� �V#���"� � 	�����  �/���/� +����5

	�   ������5OncomiRs    �: .������ X��� &  &:��1� �/��� 

miR�. ���: &0 	���   +���+����    �� 	�./�
�� %��E��,

� T��0	  ��)��miR  
��������: +���  +    
������ �/��/�

	��� ) ��/��47.(    ���: &���:�� �� 	!/��)�� +������
'L!

�����  
��5 �� ��� +��: ��miR    %��� 
��4 &�;�)4

)10 -8 ��,��2 �� 
��>��� �: .(   	����: +��miRNAs  ��

	� �<� &: �	����� +���/�/�   	���\� ���: �� ���7� ���

miRNAs  T��2 �8�91� �:   �	�"5=   �  ���
�  �(���

����� �� ����� &: ]��2 ) �)��� ^\��� ��11.(  

 ����,��2 �� 
��>����� ���: 6����E���  +����miRNAs 

	� ��1�  	;�: &0 ���miRNAs  -�� 
��� ����� ��

 	�� ���: T��0 �� � T��-,� ��*�   .��/�4 	����:   ���

	� ��1�  ���� miRNAs      D�'�9�  �(��� ��: ^\����

�
��� �����  �_`� ����� ��� X�a)���� 8�91� ��

) �)���14-12 .(miRNAs   +���a���1� ��/)! &: &0

) 	����Biomarkers (    � 6��\_� 
���� ������ +��:

 
��4 891�    ������2 +���� �����     &�0 �)���� 	����

%�� �: %�� �
L� �= +���      &�: 
��)�= �� ��/��: ���

) %,�� %�� ����� ��� ���# 	����� 6��_�15 .(  

372-miR %��,�: ��    	������� � 	����\� +����

�. �D'�9�   .���� 	!/�)�� O�� +��   ���;� 6���E���


��� ��1�  ���: T��-,� ����372-miR  �/'�� ��   +���

����� 	;�:  	�� ���        ����: ��-��� ��: ��_b�� ��: ����/�

 
��������: +  ) �/��/�Tumor suppressors (2LATS 

)2Large tumor suppressor kinase V� �: �� �( ���

&;�* V�<)� + �/�2/2= � 	E/'� ��W
� �	E/'��   T�U�

) +���/��
��Oncomir ) ���4�: &���4�� (20-16 �13 .(

2LATS 
�������: +     ���
'L! �� &�0 %��� +�/�/�

X�������� ��cM      6���<� 	�;�: ��/��2/2= +��UE� ���

)Checkpoints&;�* V�<)� �	E/'� +��( +  � 	E/'�

U� ��( �� �/'� 	
���. 6�\_ d>(  T�U� ��/��� V��

) ���� 
�))0 V�<)�23-21  T�U� .(372-miR   �/)0���

  &��E��� �� ��")� �
��� ����� �� + Cho   �����
L� �


�� ��� ��1� &�E��� ��� .%�� 
�4 	���: +   	E/'��


��� ����� +  	�����AGS 
�� &: %\��   ��a�� +��

  �� +��e���: �����: �
����� ������372-miR  �� � ����

�� T��0 N��� ���: ��-2LATS 	5f�� &: �Q)�  +��

 
�� ���� �� 	����/�/� +   	�� 	E/'��    T���0 .����5

372-miR  ������/J'0/�/a�E� ����1
>����� N������ ��

 ��J���2 ��-�� ��=  L
�2LATS 	� T��-,� ��  ���� 

    �/'�� ��4� %!��� T���0 g!�: �    T��-�,� � ���
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372-miR��)�* "���+���� , 
�-� ��./� 0  ����� ���	�������   


�� ��� �� �/�2/2= + 	� 	E/'�  ���5)17.(  

 �
��� �����  	�M�; V�h! &�,�1�2  (��� �� -# &:

���������� ����� �� .  +����: 	������ +���a����1� 	������)4

i��� 8�91�      ������ �� 	����� 	���5 ������� ��� ��

   ) %��� ������ ���� ���_`�24   �D�'�9� 6���E��� �� .(

 TU�372 -miR ����� ���� �� ) ��17 -13 �10  T�U� � (

2LATS 	�/���. +�������2 � %c��M �� �/'��� ��  +����

) 	��h:��\�,23 -21.%�� 
�4 
��� ��1� (  

   
��)�� ���1� &�0 +���/4 &: &#/� �: +  %��\�4 

 T��U�372-miR   	��5f�� 	��;�: ����Q�� ��  +����

 &���E��  ��(��� �� 	��M�B�;� +   &��: �
����� �������

     V����� ����: 	E/'�� V���U� +e�: %!�� j/B;


��� + �/'� 	
���. ) %�� ��25 �17 &0 �# �= �� � (

 �/����2 TU�372-miR   &��E��� �
���� ����� �� + 

     &��E��� ���� �� O��� �%��� &�,�a� 6�/M 	���)*

     	���UE� ����: T��-�,� ��_� +�����
4=372-miR   ��:

     �� ��=  ���( k����� 	��)E ��10������� �� 
��>���


�� +  	E/'�45-MKN  ���: �:2LATS  ��� �� .�/:

    T��-�,� ��_b�� ����: ��E�� +��: ��)lL� �&�E���  ����:

 	��UE�372-miR     �� 	
��/��. +������2 �� ����7� �:


�� + 	E/'� 45-MKN ����5 	���:.  

  

��� 	
  

���� ����	
�� 
  

     	��)E X/��. 6����m  ���( +����L�h2 �1
>����� �:

   &���: %�"# n���)� �/'� �� 	�����    ���Q�� � +��):

&��: 	����� 6��o �	����� 6��o   .����4 &�"� � +�):

 +����L�h2&�"� �� ���� ��/� +  ��) k���� 	�)E 6��o

 %0�4abm �Canada  &�: ����L�h2 .���4 +�����; (

 ��������� +��0�����: �� �&������5��# 6�/����ME.coli 

)Escherichia coli p/��� (DHFα q/��4 p�� ���: �

) V��'0 ���'0 �,�: rL0 �: � 	����(M 1   
�4 ���7� (

+��0�: .�)�,��   %�10 �: �&�,��  
4 ���7� +��  �� �&��\�4

  	����= +����( �����# +��0���: %��10 ^���c�  r����/�:

  �= %����U� �.  ��( ����L�h2 &0 n��)� 	�/���0��2

       &�0 +��0��: %�10 %��'2 ��� �� .����4 ��W
� ��)���

 	�/'0 r� r� ��/: +��0�: 	�/'0 +����� ����� +��(

 ^����c� &���:LB )Lysogeny broth +�����( i������ (

	��= .�4  U�)� n��)� r��/�:  

P2      ��: � ����
��4 �/���:/
�� �� &��\�4 %10 ��

 ����U���lµ 500  &��: +��0���: +����( %��10 ^���c� ��  

ml 50  %10 ^�c�LB    	���= +���( i����   �r���/�:

+��0�:    �����
��4 �/���:/
�� &: &��\4 %10 %"# ���

      %��0 �� 
��>���� ��: ������ ���� �� P2 .����5  U�)�

) ��L�h2 s��9���GeneAll, Korea (  &�: ����L�h2

   %��>�0 � %��L0 � ���4 s��9��� �&��5��# 6�/M

�=   ��: ��/L� ��� � +�/� tu# ��-�� �� 
��>��� �: ��

  
4) �4 ����� ���5= �. +��1 .(  

  

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

��!"  ���#$ %& 
�� �" '(��)� 
�*"1  .�+��µl 3  �� ��

��	
��  ���	� �"µl 1 .�)��# -�� �� %&  ./ 0	
 ��  

1�1��2� : 1 '2 :2psPAX '3 :G.2pMD '4 :Lenti- blank '  

5 :Lenti-372 -miR  
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372-miR��)�* "���+���� , 
�-� ��./� 0 ����� ���	 �������   

��!"  92:��!���� � (��)� ;�*  
�*"372-miR  

�/'��� &���'0 +���� + ) 	������� ����)#T293HEK  ����

Human embryonic kidney�(  �/'��    n���)� 	����

&����: %��"#  k������ +���):)Virus packaging � (

&�"� +   D�'�9� 6��E��� �� � �)��� 	����� 6��o

  	�� ����m 
��>��� ��/�   
�� ���� .�����5 +   �� 	E/'��

 %����10 ^�������4 	E/'����� %����10 ^�����c� ��  

Dulbecco's modified Eagle medium )DMEM; 

GIBCO-BRL
��L� &: ( 10    ���5 ���)# X�� �M��

)FBS  ��Fetal bovine serum) (GIBCO-BRL(  ��

%�'2  +��cm 10      %�:/�� ��: ��/���:/
�� ^����4 ��  

95  � �M��5  ��M�� 2CO   +���� ��Cº 37   %�10

.�4 
���       ���: r�� ��� �� ��� ��/'�� %�10 ^�c�

  ��1
>����� �� 
��>���� �: k���� 	�)E .�4 w�/�� 

 	�)E X/�. D'�9� 6���m  ��( ��L�h2 &� ���-L�

 �: �k���� 6�>�, V��'0 �,�:&������ � %<'G �� + 

�n��)� �/'� ��  +��T293 HEK .�4 &�"�  

�/'�  +��T293 )HEK(   ������ � %10 �� P2

 	\��U� ����� &:5 × 106 ���( &0 �75   ���� �M��

&��'(�� �� ���� T��4/2 �� %���'2  + ���4� 	L������aE

�/'���  �.  ����( ��L���h2 �� 
��>����� ���: �����  +����

 �	14/2G2pMD &���: ��L�h2 �  +��): 2psPAX  �

   ������( ��L�����h2372-miR  �a������1� �GFP   

)Green fluorescent protein) (11132mh#cat �

vector 372-Lenti Mira-GFP-has-miR ( �� �

  +����L��h2 �� 
��>��� �: ���4 ��/)! &: �a�� %�'2

G2pMD �psPAX2   ����( �����4 ��L���h2 �GFP 

)001m#cat �Lenti GFP-blank vector ( �/��� &��:

  �/'�� ���� ��� ^�c� .����5 %
>����� &��5��#   ����

 �� P224     .�/�: ����/; 	������ 6��o +��( %!��

    ��� �k����� +���( ^�c�72      �M�/, ��: %!���24 

iL# ���: r� %!��     ��/������'�, �� P�2 .�����5 +��=

  
��>���� �: .�4 X�Q�� k���� +��( %10 ^�c� d�'7�

 ��8000 PEG )8000 Polyethylene glycol(  �  

16  %!��Shake   +���� �� ��4Cº 4   %���"� �� �

 �� &0 �4  M�( 	����� %'2 �e�: ��� �: ./>������

 ���U�µl 500   +���� �� � �/����y�/� %10 ^�c�

Cº 70-.����5 +���"a� �  

 Py�   	������ 6��o ������ ���/L� �/������� �:

  .���4 ������� V��Q( ���(�� ��   ��/��������� %��"#

�10������� VQ(  
�4 d�'7� ^�c� �� 	B91� +��

 ����� �� k���� +��(60000  �/'�T293HEK  �

�/'��� ������� ���M�� ������� ) -\��� +����GFP+ ���: (

       ��: �n����� ���� &�: .%�,�5 6�/�M �+���/����/',

&\��c�   �/'�� %\��� +   +���GFP+    ��/�� V�Q( �

    6��o ������� �k������ +����( ^���c� �� 
��>�����

.��= %�� &: VQ( �(�� �� 
�4 &�"� 	�����  

 92:��!���� � 02:��� 
 ; �<
 45-MKN   


�� 
��� ����� 	E/'� + + ) 	�����45-MKN �� �(

 ) 	E/'�� %10 ^�c�DMEM; GIBCO-BRL  &�: (


����L� 10   � ����5 ����)# X���� ���M��10  ���M��

	��)2  ��'����) ��������/��y��� �GIBCO-BRL ���: �(

 %:/��95  � �M��5 �M�� 2CO  +���� �� Cº 37 

  r��h, �� �/���:/
�� ^���4 ��     �/'�� %�10 +���

25T �.�4 
��� %10  ��� �� �� ��/'� %10 ^�c�

  �/'�� .��4 w�/�� ��: r�      ��: ����� 6�/�M �� ���

  ����y��� �� 
��>����_EDTA 25/0 )GIBCO-BRL (

��# %10 O�{ D0 �� .���4  

    �� 
��>���� %�<'G �����": ����= %�� &: %"#


�� ����� �� ���10������� %��"# k������ +  	E/'���
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372-miR��)�* "���+���� , 
�-� ��./� 0  ����� ���	�������   

)MOI  ��Multiplicity of infection �(20000 �/'� 

 %�'2 r� �� r��* +����� ��48   .��4 &��4�0 &��; 

%<'G  �: k���� D'�9� +��3 �5  �10   ������ �:��:

�/'�    �: �r���* ��� �� 
�4 &�4�0 +�� �/'�� &   ���

�4 &,�C� �� P2 .16    ^��c� ���10������� �� %!��

�/'� ��� �� �k���� +��(  �
��� %10 ^�c� �: ��

�/'� .�4 w�/��      � +./�E/,�/� 	����: %�"# ���

 ��-����GFP+  � +�/��� |/
�����
�� ^���/� ��/��:

n��)� � ���4 
���1� %)��/',  k���� ��-�� ����


�� ��� �10������� %"# + .�4 t�9��� 	E/'�  

   ���10������� 	������0 T��-��,� %��"#µg/ml 2 

)9268H Hexadimethrine bromide; Sigma-

Aldrich, No.( Polybrene     
��-�,� %�10 ^��c� &:

	��= &: %���U� �.  ��( 	����� 6��o .�4  r��/�:

 ����= %�� &: %"# .�)��� ��������/2 	�/���0/�


�� +  	E/'�45-MKN �  �2 ����: ��:   j/�'; � �����

 �/'��� +e���:  +����GFP+ µg/ml 2 	����=  r����/�:

 �� P2 ���������/248   ���10������� ���� �� %!��

�/'� t�9��� %"#  +��GFP+ .�4 
��>���  

 =��>�????
�RNA @�*????
 'cDNA  A�????B�� �  
Real time PCR  

  %�"#Real time PCR )Real time polymerse chain 

reaction(�  %���� �� 
��>��� �: PLUS3primer  +���: 

cDNA 2LATS  �GAPDH cDNA )phosphate 

dehydrogenase complementary DNA  -3 -

Glyceraldehyde (    ��: � %�15�: � %�,� +���L���2

  %����� �� 
��>�����IDT  +����:cDNA 372-miR  �

cDNA B6RNAU +�����L���2  +�����L���2) �%��,�

       .��4 	�(��� (%��� 
��4 &��\�� %��0 �� %15�:

 ���#1/� � �� 
�4 
��>��� � 	(��� +���L���2 	E�

	� ��1� �� N�Uc� ��� .���    &�: ��10������� ���� ��

 6��21 &'M�, �: � ���  	���� +��7  �� ���: r� ���

�/'�       ���( k����� 	��)E ��: 
�4 %0������� +��

372-miR    �/'�� -��� � ����4 k���� 	�)E �   +���

 �� 
��>������ ����: �
����1� �����L�� RiboEx reagent 

)GeneAll, Korea s��9����� (RNA  6�/��M X����

 .%,�5RNA     �
��4 ��0o +������ �� 
�4 s��9���

 -�)����� %����"#cDNA  %�����0 �� 
��>������� �����:

)1621thermo#K  ���L���2 ���: (oligo )dT %��"# (

  ����: 6����7� ��-�� 	���:2LATS    �� 
��>���� ��: �

) %�0600545Stratagene#( 6����7� 	���: %"# �

 ���:372-miR  ���: 6����7� .�4 
��>���2LATS   ��:

 �� 
��>���GAPDH   � 	�';�� ����4 ��/)! &:  %��0 

)A820TAKARA#RR  ����: 6����7� � (372-miR 

 �� 
��>��� �:B6RNAU      � 	�';�� ����4 ��/�)! &�:

) %�����0600545Stratagene#  .�����4 	�������: (  

Real time PCR 
�a������ �� ABI Instrument 

)Applied Biosystems, Foster City, CA (  X��Q��

p�� �: 	\�� ���: .�4 -∆∆Ct2 .�4 	���:  

) ;D<:�????������ EB*????
MN assay  �????)

Micronuclei assay(  

�/'�     r��h, �� ����4 � 
��4 %0�������� +��   +���

 �/'� %1025T �  ��:µg/ml 4 )Sigma :ml5/µl 100( 

Cyt-B )Cytochalasin B   6��� &�: (48   �� %!���

  ������ ��� �� P2 .���4 &:/
�� ��/'� %10 �/��:/
��

 �/'�� �����y��� �� 
��>����� ���: %��10 O����{ �� ���� -

EDTA )Ethylenediaminetetraacetic acid( 

�/Bc� �/'� +/1��4 �� P2 .���4 +����:    ��: ���

PBS )Phosphate buffered saline � ������� (

 �= ��/��L� ./�>��������    6���� &��: ����5  �� &��U�m�  
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rpm 1200�/'��� �   �� ����M 075/0  ��KCl   �����

   %�'2 �./�>������� �� P�2 � ���4 �/����y�/�   +���

) P
�, �/'c� �� 	E/'�3:1    (r����� ����� :�/����

 �� P2 � ���4 �/����y�/�10  �� �/���:/
�� &U�m�

  ���: �� �� P2 .������5 ./�>������ 
��:�� ~��� +���

  ) X�� P
���, �/�'c� �� /�1��46:1  ����� ������ :�/

   ��/��'c� ����� �� ��/��L� �/������y�/� � (r������

�/'� &1�4 Xe r� &: ��   Py�� .���4  U�)� -�L� +�

�/'�   +���L�5 �� ��4     6��� &�: ��M��20   &�U�m�

���  �: &,�C� +��L�5 +/1��4 �� P2 .���4 +-��=

Xe ���4 r1; � t=   &���� 	����: %"# ��   � ���

&��� �� �/'� ��-� p��L4  �� �� +� � �/'� 
��5

�/'� ����� ����= %�� &:  &���� �� +��   +���( +�

 ��-��: ���: ������� ����� �� +���J'0/���
��  	����L�100 

.���4 
��>��� |/
���
��  


���$ EB*
  

&L� 	���: +   ������ .���4 ���
� &\��� &�  m��( ��

 ��a���� 6�/M &: 
��= %�� &:±  ��������� O��c��

  .�����4 
��� ����1�050/0 < P    ����� ��/��)! &��:

	)��      ��: ������ .��4 &��,�5 �<� �� +���= ����� +���

 X���� �� 
��>�����   +�����= ��-��,�SPSS &9����  +16 

)version 16, SPSS Inc., Chicago, IL�4 	���: (.  

  

���
	 	
  

�??���  ��??!" � ����	??
�� 
   �� (��??)� 
�??*"

%�<
  
��T293HEK   

 +��0��: �� 
�4 s��9��� +����L�h2  �� ����   %��>�0

  
4) �/: ����/;�: 	:/'��1.(  �� ��:48  �� %!��

 �/'�� �����L�h2 �1
>�����   +���T293HEK  ��: �

 �� .���4 
���1� P����/', |/
���
�� �� 
��>���

    ���( ��L��h2 &0 �# �=372-miR    
��4 
��>����

&�"� %"# +      -\�� ��J����2 �.  ���( k����� 	�)E

) 	�)��/',GFP �%�� (�/'� -\� ���    �� T��:) ���

90 �/'��� ���M��  ����GFP+  (�/��:
���)�� ����1�  +

&��: � ��cM �1
>�����  
4 � +�):   6��o +���5

�/'� ��� �� 	����� �/: ��   
4)2  �/�������� �: .(

  ��-���� ���M�� ������� �GFP+ �/'���   �� P��2 ����  

48   6��o ������ �4 891� ��10������� �� %!��

  ���E��
�� ��� �� 	�����    �� P�2 %�10 ^��c� �� �

 ���/L� d�'7�1125 
�o 	� 	����� + .�4�:  

  

  
 ���2%�<
 .  
��T293-HEK:  �� H�48  �� 0J�


-��
�����!����'  0*
��<� K��
����� �" @L
 M��GFP 

)Green fluorescent protein%�<
 9)� �� ( ��  �� ����2�

��*�� -�2� �: 
  ;�*  �� �� � -��
�����!���� -��" ��$��:

%�<
 (N � .��" (��)�  (��)� ;�*  �" ��� 0:��!���� 
��

 ���O372 -miR %�<
 (P �  ;�*  �" ��� 0:��!���� 
��

���� (��)�  

  

(��)� ;�*  92:��!����  

 	����0MOI   
�� +���: k����� 	��)E D'�9� +��  +

 	E/'����45-MKN    |/
������
�� 
��>������ ����:

    ��/��L� %0��������� ���: .���4 	�����: P������/',



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���32  
���
 /311 ���� /"�  ���! 1393 2041 

372-miR��)�* "���+���� , 
�-� ��./� 0  ����� ���	�������   


�� ��� �: k���� 	�)E D'�9� +�����U�   �	E/'�� +

  �����": �4 891�MOI   
�� ���� +���:   	E/'�� +

5MOI   
�� ���� ��10������� &0 	)�� ��� &: ��/:  +

 �� 	E/'�MOI ����2     	�L0 	�����0 �����U� ��� �� ��

	0��� �M�� � %4��  �/'�� ��   ���+GFP   �� .����/:

MOI �/'� -�� ��e�:  �� �� �/; 	��\� +./E/,�/� ��

 �� .�)�4��� 	���)* ����� 
��� 	����/� � ����� %��

5MOI�/'� �   ����/: �!��� +./E/,�/� ^���4 �� ��

 ���( �42 �/'� �M��  ��+GFP   �%���"� �� .���/:

	��= t�9��� �: �/'� 	
��/�: 0������� +�� �: �
�4 %

 �� T�: ���������/2 �� 
��>���90  �/'�� �M��   ����
+GFP   
4) ���/:3�/'� ��� %10 .(   ������ �� ��

	���: %"# 	,�0 ����� &: .%,�� &���� +��: +��  

 Q)���Real time PCR   

     %��"# 
���4 	��(��� +�����L���2 �� 
��>����� ���:  

Real time PCR �Real Time PCR  ���4 X���Q��

 �����#)1    ��  ��M�( 6���!h�� -�E����= �� P��2 .(  

Real time PCR �����: ��-���� &��0 ��� ����1� ������� �  

372-miR 	��)�� T��-��,� ���10������� ���_� ��  +���

 ��� �� � %,��7   &�:85/7 ��� �� �14   &�:22/50  �

 ��� ��21  �� T�: &: ��10������� �� P2114   ��:��:

�/'�   ) ����� ����4 +��030/0  =P   ����: T��-�,� .(

372-miR  ��21    &���1� ���10������� �� P�2 ���  +

   ����: ��/�: �����2 � �. ��U��� ��/: �����2372-miR 

 ��
�� 	� 
�4 %0������� 	E/'� +   �	�,�� �� .�4�:

 ���:2LATS	)�� T��0 �   ����: ��-�� .��� ��1� +���

2LATS    &�: n����� &: ������ ��� ��39/0 �29/0  �

15/0 �/'� �:��: ���� ���4 +�� )016/0  =P  ���� .(

	)�� T��0 
�)�� ��1� ���    &�0 %��� �= +mRNA 

2LATS  ^�/�372-miR     &��,�5 ����m O��� ��/�

 .%��    %0�������� 
���5 ���: �� ���: 6����7� ��-��

�/'� � ���4 k���� 	�)E �: 
�4   �1� ���L�� +�� �
�

	)�� ���7�   
4) %4��� +���4.(  

  

  
 ���3 �� E�" .90 %�<
 �+�� ��� 
�� 
  ; �<
45-MKN 

%�<
 P�>��� �� H� ;��$ S
�� ��� 0:��!���� 
��  T����"

 0"�U V��+ �" '9�!)����� ;��)��:�)+GFP  .�*�!�  

A%�<
 (  ���O (��)� ;�*  �" ��� 0:��!���� 
��372 -miR '

B%�<
 (  
������ (��)� ;�*  �" ��� 0:��!����  

  
 %��X1Y�Z[� 9)� �� ��� �����
� 
���	)��� ; ��� .  

�����  ������  

5′- CACTCAACTCTGTGACTGGTG -3′ Forward-2LATS 

5′- CCAGTTGATCACCTTCAGC 3 -′ LATS2-Reverse 

5′-CTCTCTGCTCCTCCTGTTCG-3′ GAPDH-Forward 

5′-ACGACCAAATCCGTTGACTC-3′ GAPDH-Reverse 

5′-AAAGTGCTGCGACATTTGAG-3′ Forward-372-miR 

5′-AAATTGGAACGATACAGAGAAG-3′ B-Forward6RNAU  
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 ���4.  
����� ��7 '14  �21 �� �� H�� -��" ���\� '92:��!�372-miR  �2LATS .�� ;
��"  E)���$ ��3  �" Q)��� � �� ����� ��"

 9�1���� V��+±  ���]� ^��[�����) �)��# -��" _`
 .�372-miR �" B6RNAU  -��*J �"����  ;<b��;]�Lc  �� 
���\� d�� .�)��# 
��


 -��" -�@��372-miR  ���# �" 0L!� ;
��)� ;�*  ; �b ���:� �" ��� ��� $ ���# ������ ) �2� ��)�050/0 > P -��" _`
 .(2LATS  �"

GAPDH )phosphate dehydrogenase-3 -Glyceraldehyde ( -��*J �" ���� ;<b��;]�Lc  -��" -�@�� �� 
���\� d�� .�)��# 
��


2LATS  ���# �" 0L!� ;
��)� ;�*  ; �b ���:� �" ��� 0:��!���� ���# ������ ) �2� ��)�050/0 > P(  

  

                 
 ���5 .%�<
 :;D<:������� EB*
 ��!� �� 
�� ;� -�2� �� ;D<:������� -���� .;D<:������� 
���� 
� ��� . V���� -�@��MN  (;D<:�������)

 �� ��1000 ��!� �� %�<
 %�<
 �� ��� f��	� 
� %�<
 �" �!)�Z� �� ��� ��	�� 
�� ;*]� E)�@�� '���� 
�� ) ��� -�2� �� 
���001/0 < P( 

  

;D<:������� EB*
  

 �/'�� �� 	J'0/���
�� ��Q��     �V���U� ���( �� +���


�)�� ��1� +    6��\_ d�>( X�! � 	
��/�. +�����2��


��� +���� V��U� � +  +��;� �/'� �� ��: 	
���.

  ���e�0/����� .%����B &��;�* �� �� ��)�0/����� � + 

	� ��: +�/��� 	E/'�  � ���� �/'�� ��Q�� g!�:   +���

&��� �� 	� +�   +����� V��U� X�! 6�/M �� .���5


����� + �/'��� ����: 	
��/���. +�������2�� � ����  +����

�/'� �	
��/�. &��� �� +��   	J'0/����
��  ��( +�

.�/: �)��/;  

��L� �&�E��� ��� ��   
4 �� &0 �/�5  
��� ��1�

  ��� �� �%�� 
�41000     p��L�4 &���� �� �/'��

�� 
���4  �/'��� �� 
����5 ����   � 
���4 ����L�� +����

�/'�  +��	)�� 6��>� ����4   �/'�� ���: +���   +���
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      ��4 
���� 	J'0/����
��  ���( ����4 � 
�4 ��L��

)001/0 < P�/'� ����� +���= 6��>� .(     ���( +���

�/'� ��: 	J'0/���
�� 
�4 %0������� +�� +  ���4

	)�� �
�1� %0������� � �/\� ���.  

  

���  

 	���� +���a��1�   +���: k���( ����: � 	M�B�;�

   	,��0�� �����: &�E��  (��� �� 
��� ����� 8�91�

�= �� .�)���     �(��� &�: 	a���: ����L�: +�U: &0 �# 

  ����� 
���� �����    &�0 %��� +����C  +���a���1�

 	����   8�9�1� +���: 	E/�
E/�     ���� 	�����:� +���

%,���1�2 -���� � ������� 
���)�= �� �= 	������� +���� 

 ��/4 	����)4)26( .MiRs &
\4 ��   
���l�2 +��� + 

�. ���: V�<)� D'�9� +��� TU�   ������ 	��L�� �: +��

)27( .miRs    %,��1�2 +���: 	E/\m ��/� +��������0

 	B�91� %����(�a��1� +��: +�/�/� +�� (��� 

  	������ ����L�: +�U: P��4 T��-,� ����:�): � ����2

   �= %��L�� �D�'�9� 6���E��� .�)���    ���� �� �� ���

 ) %���� 
��� ����1� &��)���2 +����
'L! 6����E��� .(

miRNAs   
���)�� ����1� -���� �= %��E�;� +  �� ����

    
��/�4 ��Q)� 	�;�)�4 %��� � 	E/
E/� +���)���,

&�� �� .%�� 	����/�/� &: + ���/4 �&�4u5  	�����,

 ���: V�<)� X�! TU� ��miRs   %,��1�2 � -�./��2 ��

   
��4 ��1�)� �
��� ����� &'L# �� 	����� +���/�/�

) %��28 �� 
����� .(miRNAs  ��/)! �:  +���a���1�

 	����	� ��� ������ ���# ) �/429.(  

	,�� ��� V�<)� X�! ��\��� miRs   ������ ��:   ���

�= �� 
��>��� +e�:  �����2 ��  	����� O���� ��/)! &:

&';���  	�� ��1� �� +�  ��)��.     6��U�Uc� ������ N�\�

  &�0 	��# �= �� �	'\mmiRNAs     D�'�9�  �(��� ��:

�= X�a)���� 	����)4 ��)��� ^\��� 
��� �����   ���

   ) %��� &�#/�  �:�m 	���� �a��1� ��/)! &:14 �� .(

 T��U� �&���E��� �����372-miR  �. 	������)4 %��"#

      �� 
���� ������ �� �= ��: ^\���� ���
'L! � O��  

in vitro 
�� �� +  	E/'�45-MKN   ���: ��E�� +��:

.�4 	���:  TU�372-miR ����� ��   	�>'�9� +��

.%�� 
�4 6�\_� � 	���:  

Voorhoeve  &0 ����� ��1� ����
L� �372 -miR 

 �373 -miR �/'��� +�����/�/� ��  +������ +����&����: 

) ����� 	�./
�� TU�16  &��E��� �� �
�h�! &: .(   ��: +�

 +��144 
��� ����� �: ��L�: +   
��� ���1� -�� ��-:

 &0 �4372 -miR &���� &: +   T���02LATS   ��Q)�

	� ����� ��� �� 	����/�/� &: ) ���518.(  

Belair �������� �����1� �������
L� � &���0  ������:  

3-371miR     T���0 +�/�'�2 ��0��:/
�'� %�/>! ��

	�  T��0 .�:��372-miR     ����: T��-�,� ��:2LATS 

) %���� ^\�����25 .(372-miR  %,���1�2  ��(��� ��

 ����� ���/�'52LATS 	� ���m O�� ��/� ��  ��� �

   ) %��� ^\���� ���/�'5  (��� %,�1�2 �:30 .(Yu  �

   &��0 ������� ����1� ������
L�372-miR  �� 	��
�5 

MicroRNA ��  &�: h�\� ����L�: ����� 
��� �� &0 %

 �������NSCLC )Non-small cell lung cancer (

 �����: .%���� �_`���2LATS %��,�: ��  &��: h���\� +����

       ���� �� �O����� VE��� %�,�: ��: &����U� �� �����

 ����L�:) %�� &�,�� T��019.(  

����� �� ��a�� +/� ��     P
����� � ��\0 +���

 &0 %�� 
�4 891�372-miR  +������ N��� ��

 � ���� �/�/� �� 	5�������: TU� +�a�� 	a)�E�)a��

�/'� �� ����� ��� +�� %,�: &: %\�� ��   VE��� +��

 ) %��� &�,�� ���: T��0 O����32-31  ��� ���� �� .(
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%���� ���
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The Effect of miR-372 on Genome Instability in MKN-45 Cell Line 

 
Sorayya Ghasemi MSc1, Hossein Mozdarani PhD2, Masoud Soleimani PhD3 

 
Abstract 
Background: Gastric cancer is one of the most common cancers in the world and the second leading 
cause of cancer mortality in humans. MicroRNAs are a group of endogenous RNA, small non-coding 
nucleotides in length of 21-23. Overexpression of miR-372 acts as an oncomir in various types of 
cancer via down-regulation of its target, LATS2. Down-regulation of LATS2 leads to the loss of cell 
cycle regulation, apoptosis inhibition, and increased proliferation rate of the cells.  

Methods: In this study, we increased the expression of miR-372 with lentivirus transduction inside the 
GC cell line MKN-45. After selection of positive cells, miR-372 and LATS2 expression levels were 
measured through real-time polymerase chain reaction (RT-PCR) assay. Cytochalasin B blocked (MN) 
assay was done to verify the presence or absence of MN for comparing genomic instability in treated 
cells compared to the controls. 

Findings: In the treated cells, compared with the controls, the amount of miR-372 expression 
significantly increased. Fold changes in 7, 14 and 21 days after the transduction were 7.85, 50.22 and 
114.68, respectively (P = 0.030). In contrast to the control cells, the fold changes of LATS2 expression 
in these days were 0.39, 0.29 and 0.15, respectively (P = 0. 016). In addition, compared with control 
cells, the genomic instability of treated cells increased significantly (P < 0.001). 

Conclusion: These results indicate that in MKN-45 cell line, LATS2 is a target of miR-372. LATS2 is 
down-regulated with increased expression of miR-372. Reduce LATS2, leads to genomic instability 
during cell division and creates micronuclei and hence may be an important tumor suppressor. 

Keywords: Gastric cancer (GC), miR-372, LATS2, Genomic instability 
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