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 R��@�AML ���
 ���U�� .������  Q����

.�"����4%+   , �����8�8P �� -��C���
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 "��3/ �������
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J,  Q��  �+  ��2   ��"�� �m�d��� "���"8 -U/

 5��U��� &	��
 "�a , &	��
 ����% �� "��'. ����%  ���
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�����'+  ��������% ������ W�@�����>
 "�������"8 E
�����'   

ˊ3-CGGAATGTTTCGGGTTCGC-ˊ5  "���"8 ,
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 ˊ3 -CACGAAACCGTACCGATTCG -ˊ5 
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 "���"8 &	��
 

ˊ3-GTTGGAATGTTTTGGGTTTGT-ˊ5  ,

j���������$C
 "�����������"8 ������������% ����������  

 ˊ3-CCACAAAACCATACCAATTCA-ˊ5 .���  

����%    �7 ��"�� &�� �m�d��� "���"8 ���1WIF 

  ��' 5��U���� &	��
+      �����% ��� W�@��>
 "����"8 E
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ˊ3 -ATTTAGGTCGGGAGGCGACGC -ˊ5  ,

"��������������������"8 j������������������$C
 ˊ3-

GACCTCCGCCCGCAATACCAA-ˊ5  ��"��� ,

 �71DKK    ������% ���� W�@���>
 "�����"8 &��	��
 "���a  

ˊ3 -TGGTATTTAGGTTGGGAGGTGATGT -ˊ5 

 j��������$C
 "����������"8 ,   �����������% ���������  
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µl 2 DNA �� �� ET* �� &�     ,��:
 -�U����

 +��� &��?µl 4 O2DH +µl 12 Master mix +µl 5/0 

 "���"8Forward  ,µl 5/0   "����"8Reverse   5��U����

   �� +&�	��
 "��a -�Cg, �� "� ��"� &� ���
  � .�'

µl 2 DNA +µl 5/7 O2DH +µl 12 Master mix+   

µl 5/0 "�����"8 Forward +µl 5/0"�����"8 Reverse  ,

µl 5/0 2MgCl 5��U�����    ��3��/� �������  � .�����"?

 R���,MSP   E
��' &� ���
� R�8 I��"' -1%Cº 
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  ��"��30  ) &����]M Primer-1 and DKK1WIF , (

Cº 70  ��"�5  &@�*�)Extension( .�' ��T�� +���  

    � ��:% -��� �� +&�C��0
 Q��  �EpiTect PCR 

control DNA )59695Qiagen Inc cat No. &��� (

 �,�
DNA  , &	��
 "�aDNA    b��%"% &�� +��� &	��


  &�� .���"? 5��U��� -T#
 ���' , �U�
 ���' ����M &�

 ��d1
 ���o%  �[�
MSP   �7 �,  "�� � ��<,"�$�� +

 � �?P3 .-<"? Y�:�� �m �  

5��� � ���
P 3������P  ����
�P �� 5��U����� ���� ���� �����   

Fisher’s exact  ,Mann–Whitney Y"� ,    �3�<�SPSS 

 &2�>�  �21 )version 21, SPSS Inc., Chicago, IL( 

 .-<"? Y�:��050/0 < P   ���C
 `0�� ����M &�   � ��

�' &�<"? "[�  �.  

  

���
	 	
  

 ��120  +&C��0
 � �
  ����78 ) "U�65   , �"�
 (�m �

42 ) "��U�35  5�,���1
 .������� �� (���m �  ����� �

 Q�� �� ����72-15    �P ���� Q�A����
 , ����   ���45 

 .��� �����T	? J ��'   -���8 , ��U�� ���    &�� ���

 b���%"%145000-600  ,280000-2000  Q�A�����
 ,

�P   b��%"% &� ��5/27818  ,3/98633    "��  � ��	��

.��� "���,"$�
  

 �7 ��"������1WIF +45  �� ��������� �� � ������
  

)5/37  ����� . ���m &��� (���m �  +&��	��
42  � ���
  

)35      , &��	��
 E��
��  ���\ &��� (���m �37  � ���
  

)8/30  �    ������� &��	��
 "���a E��
��  ���\ &��� (���m  

 E$')1   �7 ��"�� &�� ���
  � .(1DKK +40   � ��


)3/33  ����� . ���m &��� (���m �  +&��	��
34  � ���
  

)3/28    , &��	��
 E��
��  ���\ &��� (���m �46  � ���
  

)3/38     E$�') ������ &�	��
 "�a E
��  �\ &� (�m �

2&���� �� Y��� p��  � .(   q���"
 &� �U�
 ���' ���

 �"�<� &�   �7 ��������
 +������ W���� �   ����1WIF  ,

1DKK  ���������
"l��� Q���� q���T% � .����� 5������


�7  �����1WIF  ,1DKK  , ���A�����
�P W����M ����

 �,�/  � �� ���� ������1 .-�� 5�
P  

  

  
 ���1 �� �	
	��
� �	������ ����� .1WIF  �� �����
 ��

 �������AML )Acute myeloid leukemia ( �!"	�"  ��#

���# .�#�� $� !%&�� !' �	( !"	�" �	�  ��	)* !� +,�� ��
-� ��#

.�# �� $/)� �#��  0��'  �#�� .��� 1���" �"�� !2��� ��#
�3�
� ��

= �56�PC7  = $/)� �#��NC = ����� 7P = !2��� 7M7  = !2��� 
�8U 

  

  
 ���2 �� �	
	��
� �	������ ����� .1 DKK �� �����
 ��

 �������AML )Acute myeloid leukemia (!"	�" �  ��#

���# .�#�� $� !%&�� !' �	( !"	�" �	�  ��	)* !� +,�� ��
-� ��#

.�# �� $/)� �#��  0��'  �#�� .��� 1���" �"�� !2��� ��#
�3�
� ��

= �56�PC7  = $/)� �#��NC = ����� 7P = !2��� 7M = !2��� 
�8 7U  
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 �� ����  �AML   ����,�"< =�2�% ��
�  �

 �7 ,� ����������
"l���1WIF  ,1DKK  b����%"% &����  

35 ) �m �42   �� "�U�120   , ( �����3/28  ) ��m �34 

 �� "U�120    Q���r�� .���� ( ����1/29    �� ����� ��m �

)35  �� "U�120  �7 ��"�� =�2�% ��
�  � ( ����   ����

1WIF  ,1DKK ) ����� &	��
 �,�/1.(  

&����� ���������
 �7 Q���� ����/  "���� Y����%  � ����
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Abstract 
Background: In acute myeloid leukemia (AML), a large number of tumor suppressor genes are 
silenced through DNA methylation such as CDKN2B and p73. Wnt inhibitory factor 1 (WIF1) and 
Dickkopf-1 (DKK-1) are negative regulator of the Wnt signaling pathway. In the present study, we 
studied the methylation status of WIF1 and DKK-1 genes in patients with acute myeloid leukemia.  

Methods: Blood samples from 120 patients with acute myeloid leukemia and 25 healthy control 
subjects were taken. Isolated DNA was treated with sodium bisulphite and examined via methylation-
specific polymerase chain reaction (MSP) with primers specific for methylated and unmethylated 
sequences of the WIF1 and DKK-1 genes. 

Findings: The frequency of aberrant hypermethylation of WIF1 and DKK-1 genes in patients with 
acute myeloid leukemia was determined 35.0% (42/120) and 28.3% (34/120), respectively. In 
addition, for all subjects in control group, methylation of WIF1 and DKK-1 genes were negative. 
Patients with M0 subtype of French-American-British acute myeloid leukemia (FAB-AML) had the 
highest incidence of hypermethylation of WIF1 (P = 0.003) and DKK-1 (P = 0.005) genes. 

Conclusion: The present study showed that, like many solid tumors, WIF1 and DKK-1 genes 
methylation also occurs in acute myeloid leukemia. Therefore, the methylation of these genes may 
play a role in leukmogenesis initiation. 
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