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�����: �	
�� ��
���� ��� )Acute myeloid leukemia  ��AML( �� �
� ������ � �!� "	� #$%&�' .) *+%&���",&- ./0 !��1�. 

�
2�
��3 &, +� �! �� 4!���5 2-0�6 
��	�  !�AML � �!� -7  �
89 �* "	� .PDCD4 )Programmed cell death 4 (��  #$

:
;&	 *55; � 
�%! !
�;�, #< ��=, :
;&	 �  >; "	� !
�
0��� AP-1 >�?&0 % � @0%&)�3A B0��& 62< �	�)
@��� ) %�",&-  !�9� �! !
�
0

�� 5; .>=��C� !� �   �� 3&D���#� 8���  #$PDCD4   !��#�!�� >  ��8� AML 7-0 *+�0�E *��� % �  #F G�80!� % *<�HI� �'� �� �5� #F  �! �'

	!& � J��&;.  

��� ��: >�
�� � /� #
��C� >�,&H *<  +�56  �!�� >  ��8� AML 7-0 #��+ !��E  �!��� �!
� 	!& � !�&M ",&H . �#�  #$PDCD4  > 

	%�>� � Real time quantitative PCR +!� �!
�� �� ",&H !�&M .+� "�0 Mann-Whitney U �&  ��.��>� �   1%�N0�#� PDCD4  �A 

>�
�� �'� 8O�=�  %AML < *��N�	�. 

����� ��:  �#�  #$PDCD4 ?
0 6 �M !
O > �9  !�>  #����8� AML �.� !��>� >�
�� �  �'� 8O�=� /� #
��C�  "<�� P'�;)001/0 < P .(

 �#�!�� >  ��8� AML-M5  �#� &��;�  +�PDCD4 �.� !� �!�>� �  &��	  �#�!��  5�<��)028/0  =P .('�S O�80!��  �A ��#�T  �#� PDCD4  %

�'&���!�)� �� �5�  �#�!�� �	�5<�� -� .5U�'�3A '�S 5=� G�80!�� !��  �A ��#�T  �#� PDCD4 �
89  %� �.�� #��!� +� V) 6��;��  *'�-��&W��. 

����� ����: ����X ��A >=��C�   >; ��� #�-��#� PDCD4 �  5��� > �!�� #�O&	 +� �'� )�� �0���� #����3  !�AML ��T �� P'�; � �.  

����� ������: �	
�� ��
���� ��� 3Programmed cell death 43 #$ :
;&	 *55; � !
�
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���� �� PDCD4 �� 	
�� �������� ��� ����� ��� 	�
� ������� ����%�& ' 

����  ���A')2 .(AML ��B�D +�30   G����� !  ���H*�

�����  7��B�*)% *� ��(�  �< �
I ��
J ���� K��� 

��L *� ������ �����! +�  ����� ���AM�  7����B�*)% *� �

��  �<�%)3 .(,	(0�5 N9� *� ��	 ���N  ���"���� O*� 1

 )����'�� !   * ��AML B%	*�   �58% ���P?%	��  (��  .

 �% ���Q .�� �Q       R*���< 1J�� ��A��� G����� ��:�

��
&��S ���� T���	� ��� �	�����	1U 6���		� � ���	��"� 

��"���� ����� �A���	7� �� 7�  ��� NPM1 1FLT3 1

WT-1 �	) .� �Q &��@ !  ,	- ?�V�  ���A��    *� W�?�

&% 7�
��P� AML �� �A<�%.  

PDCD4 )Programmed cell death 4( ���  1	J 

*���%  7 ���AQ &��%��
U  7���B�  *� *������ ���% XP����� 7�

���A<�
 �< . ���AA'�' 7�   �* ��% 7V   G�!�����'

10q24  �* � * ���$)5-4.( PDCD4 ��
U �@ 7���
� 

\�'�� ��AA'   �]A� *� &' (�  *����	W ���*
 �B� 

B� � &�@�� 17�	��� �	+�A^  ����  ������ �*� �	� 

����  ���<�%)6 .( &��' (���  ����< �� � 7���5�PDCD4 

�� 6� �� ��		."<� ��AA'�N�   ,	 (0��5   *�  * *�����

+����� ���� JB6 ��<���   ���A' *���?�)7 .(�� ��	( 

 ���"��Q PDCD4  +���� *�  ���  ��L����  7���B� 

(�  ��< R* )� . �%  1+�2�PDCD4  * �   � ��a 

*�?� �*   !*������
  ��� �� ��
  ���  �@��?��  *�

+��� ��      (��  7 ���8� � 7����' 7�L���)9-8 .(

��"�	WB ��  ���� � ��d0 �	(  ���  \�'���  ���AA'  

 *����PDCD4  &���A< .��' *�L &%(�  ��5�1   ��� 

6� �% (�  J"��		� ��d0	( �� B�	� ��    &�% &��B% �

AP-1  �β-catenin/Tcf  �<�% XP���)10 -9.(  �AS��	J 

e���, &' (�  ��< ��Pa 	J PDCD4  &%eIF4A   .�f��

�� ��< �� *�?�  * &�@�� K��< �   ��A')11.( ��*�	 1&�g 

 J�0* (�� ! 
� % -��'	7� PDCD4 �L !  �
h  ��AM
J 

B�	� )�
( �� +��� &% �<*   ��� ���     &�% � ��58% �
J 

���	i ?B�  * 7�L�� .��"�	. �� �A' .  

��!�� &% % �	7�  -���' 
 &��0�  PDCD4   K ���  *�

T��8�� ��*���� !    7�L��� ��A��� 7�B�   ��� * �
& 

)12(1  7��B,)13(1  7���')9(1   7 ���8�)14 ( � )�6� 

)15 (  (��  ���< ����5� .   ��� ��]� &�%   �]A� ���*	W 

5��'� PDCD4 , �%	(0�5  ��B�
I  ���<    � *�����

�<�% � ��� !������ .  �%
J   -�N� 1��@�PDCD4  *�

AML (�  ��5� &d��:� .&d��:� *�   �� 1�j�� 7�	%

mRNA 7� PDCD4  R�* �����������%  *RT-PCR   

)Real-time polymerase chain reaction(  *�

%	7 *�� &% ��P� AML 85� �!��	; �� �   ���<  &�'  *

N9� )'�� &%	��N ��������1 ����"�  � ,	���  )�6� 

7 �8��  %	7���*�� ��'� �<
�d  ����' &d@ �� 7 �?� �

1����% �*�% �*��� � � * �$
W.   

  

��� 	
  

!  10 � W��� ��0 56 %	*�� 7V ��%  &'  &�% �� AML   &�%

!����  8�5�	; �� �   ���<    � ���%  N9� )�'�� &�%	 ���N 

��������1 ����"�  , �	���  % 7 �8���  )6�	 7����*�� 

�< ��'�
�d�  1����% ���' &d@ ��&����  9� 7��	 �:� 

�< &�0�� .% G���	7 *�� &NPL k��  �% �A%   �����FAB 

)French-American-British (L&���NP ����A% ������< .

% ��Q�L 	7 *��  R*��< 1J� .��<+�P��  ���  T��	� 

('�, � %������ (]�l 1��	J � � �	7 )  ���P?%   .���'

< !  �d%	�� ���*�� �N� �
 �����, !  �� "<),� %	7 *�� 

% &��V (�� . 

  &����� !  ��d% &�H�0�% � �	�1  +����  ���   U��

&�B�     (���% .���<  ��� �� ���	U   ��� &�%	&�  

��
������A�	7� � �����
7�   !  ���T�����  ����% (���]�l  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

 

  

 ������ �	
�� �	���� ����–  ���31  / ���
241 / ��� ���!� "#� 1392 869 

www.mui.ac.ir  

���� �� PDCD4 �� 	
�� �������� ��� ����� ��� 	�
� ������� ����%�& ' 

Ficoll-hypaque  ��<  ���@���.  m �8���� RNA  ���%

!  ���T����  TRIzol )Sigma USA( �   k����  ���%

  ���< G���g�  .��"���, .   )�A��� *���]A� &��%cDNA 1  

.���' RNA )3-2 �	G�������" ( ����%4 �	���"	�����   

5 X MMLV-first strand buffer 11 �	���"	���� 

'�� �	i dNTP1 1 �	���"	 ���  �,
 ��� Oligo (dT)1 1 

�	���"	������ MMLV-RT )Moloney murine 

leukemia virus reverse transcriptase(1 1 

�	���"	����������� �����������AA'*�?�  RNA 2  �1 

�	���"	��ddH2O �	*�� �% ��<DEPC   ��< n���8� .

'��	i  -A' �)20 �	���"	�� ( ���� *� 37  &�@*�  

�����   ��% � �� 1       ��% op�� � ��< &�%�"�  (Q���

 &% ��� 7����*75 &@*�  ������   � ���    ���� &�%10 

$�	&N �< #$��� -A' � .  

cDNA  ��� &%	&�  RT-PCR   ��% !*  �
%�� % �	7� 

P��B�� PDCD4 2"���	� ���< . �,
����  ���%  q���� 7�

PDCD4  7� �GAPDH ) 7 ���AQ &��%��
U  7������< 

�� �� (G�� !  ���T��  �%   * )�0 AlleleID 7  �� �L�   ��<

) +��@1.(   

 G�g�  !  .P$RT-PCR �* �% &����   �A9A� 1���� 

  ���% �* �������  7� ���� PDCD4  �GAPDH  ���%

�� !  ���T�� 
+�  �< W�* ($*) ."<1.(  

  

 ����1 .�	
��	�� Forward  �Reverse �	�� �� �� PDCD4 )Programmed cell death 4 ( �GAPDH   

)Glyceraldehyde-3-phosphate dehydrogenase(  

Primer Gene symbol Sequence (5´ to 3´) 
Forward PDCD4 GAP GAP GAC CAG GAG AAC 

GAPDH GAA GGT GAA GGT CGG AGT C  
Reverse PDCD4 TAA GGA TAC TGC CAA CAC 

GAPDH GAA GAT GGT GAT GGG ATT TC 

  

  

��� 1 .����� �	� ������� ��  ��PDCD4 )Programmed cell death 4(  

0/4  9/3  8/3  7/3  6/3  5/3  4/3  3/3  2/3  1/3  0/3 9/2  8/2  7/2  6/2  5/2 4/2  3/2  2/2  1/2  0/2  9/1 8/1  7/1  6/1  5/1  4/1  3/1  2/1 1/1  0/1 
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29  
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���� �� PDCD4 �� 	
�� �������� ��� ����� ��� 	�
� ������� ����%�& ' 

-A���' � RT-PCR )15 �	���"	�����  ����%  �����

-A�����' � ( !  ���T�������  ������%5/7 �	���"	�������   

SYBR® Green master mix1 8/0 �	���"	����  ! 

�	o"  �,
 ��� 10 �	 1*������" 3 �	���"	 ��� cDNA 

$* �	h   � ���<7/3 �	���"	 ��� ddH2O   ��< �����V . *�

�?�
( cDNA  �% 7� �� PDCD4  �GAPDH   ��%

X
 �< :95 &@*�  ������   � ���    ���� &�%30 ��a �	1&   

95 &@*� �����  � ��  ��� &%10 ��a	1& 60  &�@*�  

����� � ��  ��� &%30 ��a	& )  .�� ��2  �3   ��% 40 

�	." ���< * �"� (  ��< ��	2"�.    ����V 7V +��P�� &�%	) 

Melting curve  (���0�� G����g�  .���A9A�� �����  

Melting curve   ��% �L 	 7��A !   �H�f�� �   7���%

 +�f9�PCR ���V	) ���< .% �	7�  P�B��  7�PDCD4 

%& R�* 2-∆∆ct )5 (���T��  !  7�  &����   ��, GAPDH 

 7� 7 �AQ &%���< �� �� !*  �*��
%�� (0�� * �$ .  

% G���	7 *�� % )@ &%	7 *�� &% ��P� AML-M3 �% 1

�*��
W �����*�� 3 + 7 % �	7 *���� M3  A���*V ���%	U 

�� �B' 
� < (9�	�� ���*��  ��N� �
   ��A�0�� * ��$ .

 �% 7��*� ��� +�L �N�  ��P?% % *� .��'	7 *�� 

AML  )��@ &��%M3 133-28 % *� � !�*	7 *���� M3 1

55-35 ��% !�*.  

�� � I�@ �� *�     X���� ���< G���   * )�0 SPSS 

 &8�B�  21 )version 21, SPSS Inc., Chicago, IL( 

)	���V �<.  �% �N�
&B   % ����T� �	7� PDCD4  �%	J 

&���� �� PL	d�  �AML 7��!V !   ��l	� ��� *��, 

Mann-Whitney U  �Wilcoxon signed rank 

 ���< ���T����  .��AS��	J  !  7����!Vl��	� ��� *���, 

Kruskal-Wallis  �%  ��*�%�    �% ����T� ���@�	J 

���	7 ) %��	7� PDCD4 ! *�
������� ����  #����8� 

FAB-AML �< ���T��  . �% �  ��*�%�   �% n��P�* 	J 

%	7� PDCD4 ����� *�, � ��%	A� %	7 *��  7��!V ! 2
χ 

 ��< ���T��  .  * ��N�P   !  ����'05/0   *���V ��]� !  

Ad�� �< &�0�� �]� *� * �.  

  

���	 	
  

!  56 %	*�� &d��:� �*��   1��31 �T� )4/55  ��H*�( 

���  �25   ��T�)6/44  ��H*� (7!  �����% . �����9�  

A�� %	7 *�� %	J 4 �� 65 +�� � �	^��	J  A��� 7V   ���

7/35 ��% +��. �� R*��<
&S �� T�	� ('�, �  ��

��� &%	i  *�L �	# 208000-700  �345000-2000 

� �����	^��	J 7V  ������37765  �72778  *� +�������

�	���"	�� ��% .L �	#   %������� (�]�l	J 13-4/3  �

�	^��	J  7V7/8 �� *� G��� �	�� ��% .  

 +����@ *�2 ������ ���
! ���� � �0  ����FAB  *�

(�  ��< �� � 7�5� 7 *��	%.  

  

���� 2 .����	"� #�	 $�	% �� FAB )French-American-

British(&'(�)� ��*� �����+� ��  

���� ���  �����  

M1 6  

M2 13 

M3 7 

M4 16 

M5 10 

M6 4 

  

 &����	�)Median ( �IQR )Interquartile range( 

%	7� mRNA  7�PDCD4 % *�	7 *��   &�% ��P�AML 

  i�	��� &%154/0  �313/0-074/0 *� �  &�����  ��� 

  i�	��� &% W���804/0  �518/1-736/0     &�% &�' ���%

�Ad� *�L   &�% 7�
��P� *� * �AML    � ��0  !  ����'

 ����% W�����) .001/0 < P( )."��<2 .(78 ���H*�  ! 
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���� �� PDCD4 �� 	
�� �������� ��� ����� ��� 	�
� ������� ����%�& ' 

&% 7�
��P� AML  -��' �%	-  ! ��   ��% �%*� � �	7 ) 

%��	7�  7�PDCD4 �N� *�  *
&��B % ���%��	7� �	&����  *�

&���� �� PL	d� 9� 7��	:� �A�< �.  

%	7� PDCD4 � *� �	7� ! �
�  �����  ���  #���8� 

FAB-AML 7�B"
 -	%��'  �A2���  &% ��% %	 7 *��� 

AML-M3 % &' �	7� PDCD4  *�L �	#  ������9� 

 (< � * �$)."< 3.(  

  

  
 ���2 .�,��&- � �+�� .-��  ��Programmed cell death4 

)PDCD4 (&�*�� �� �� �� �*/+)� .0+'�  �AML 

)Acute myeloid leukemia(  

  

  
 ���3 .�+�� .-��  ��)Programmed cell death4 (

PDCD4 # ���$�	%	 ��  23�4�FAB-AML   

)French-American-British- Acute myeloid 

leukemia(  

*� %	7 *�� AML-M5 % �	7� PDCD4 �N� *�
 &�B 

N% �%	&  !
�����  �Ad� �*�H &% ��� * �  ����'   ���%

)028/0  =P.(  

�	v   �Ad� n��P�*  &���� * �  �%	J � �	7 ) % �	7� 

PDCD4 % oA���@ �	17 *�����  1J����R*�����< 

+�%��� �� T�	�   %������� (�]�l � ('�, �	J 

(< �� ��@�.  

 ! 56 %	*��   1���*�% �*���     &�% n��%�� ���Q�L 
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Abstract 
Background: Acute myeloid leukemia (AML) is clinically, cytogenetically, and molecularly 
heterogeneous. Advances in molecular research have greatly improved our understanding of the 
leukemogenesis in AML. Programmed cell death-4 (PDCD4) is a novel tumor suppressor that inhibits 
neoplastic transformation and tumor progression and invasion by suppressing activator protein (AP)-1 
activation and protein translation. In the present study, we examined the PDCD4 expression levels in 
de novo AML and investigated correlation between altered expression of PDCD4 with patients’ 
clinical characteristics.  

Methods: Peripheral blood samples were collected from 56 patients with AML at the time of 
diagnosis and also, 10 healthy individuals. Quantification of PDCD4 mRNA expression by Real Time 
Quantitative PCR was performed. Mann-Whitney U test was used to compare PDCD4 expression 
differences among healthy and AML samples. 

Findings: PDCD4 mRNA expression was significantly diminished in patients with AML at diagnosis 
in comparison to the PB as normal samples (P < 0.001). We observed a statistically lower expression 
in AML-M5 subtype in comparison to other AML subtypes (P = 0.028) . We have not found any 
significant correlation between PDCD4 expression level and clinical parameters of patients. Also, no 
significant correlation between the expression levels of PDCD4 and complete remission after 
induction therapy was observed. 

Conclusion: Our results shown that, like many epithelial cancers, the down-regulation of PDCD4 
expression also occurs in AML. 

Keywords: Acute myeloid leukemia, Programmed cell death-4, Tumor suppressor gene 
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