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

�� ,-+ #�.�  �/0�1)��
 �� �� �#���0 �2��0 �� �/3�
 4� .���GT  	6� ��� #�1  �� %�7 &6��/� 8�� 9�:0#� 6 ;!/<#�� �)= �� �#�� ��+6 	
 8��

�>" #� �	�$�& ;!/<#�� �)= ��?2�@� 8�� #� .��� � <�A
 #��B �?2�@� �#�� � GT  	6� ��� #�1  ���<� 6 (� �#�)� 	�$�& �� 7 :� ���<� 8/� #� 	
 8��

%<�" #��B �����#� �#�� (� �#�)� 	�$�& �� 	� 9�:0#� 6 �� �&#�� ;2�&.  

��� :�� �
�*
  �� �@/C� 	�D �103  6 #�*/� ��<100 E*+ ;2�& ��<  F��G &� �� H= .�� �#6�DNA�/3�
 � ��/0�1)��
 6� #���0 �6�3 � GT  ��

 4/��0PCR )Polymerase chain reaction�)/&6 �� ��'#���0 ���?0 6 �� �/J�0 (  8//?0 6 LGM� �/�� N���� �)= (
 �6# �� �#�<6� �2� �

����" �2��0. 

����� :��  ��?2�@� 8�� #�8 ��6�C� #� P) G� N2�  8/� �13 �020  #���0GT  624  L/GM0 �#�� 6 �'�� ���<� 8/� #� (Q/0�

) P) G� �)2� R/��0

��0�� N2� 6� �� ���<� .�� ����  �� �017  #���0GT) �� ��� #��B (� �#�)� 	�$�& �� 7 �� #� ��0T�� �@D U�?� #� �6 -10  ×9  =P �65/3  =OR(  #� 6

 �� �0��)� N2� 6� �� ���<� �N��[�16 #���0 GT �6/5 ) �
��� ��� 7 :� (� �#�)� 	�$�& �� � *� �:0��6-10  ×5/3  =P �18/0  =OR(. 

����� :���� N2� �,'6\= 8�� ]�� 
 ^�&� ��  #���0 ��)� ��'GT  	6� ��� #� EB�61  	
CA3PIK ,[
 � 	�$�& ����� #� �"���� %_<�C�

 (� �#�)��
#�� N2� �H�`�� 6 �� a:0�� (� �#�)� 	�$�& �� 7 �� ,��b<� �@D �� ��0�� ��' �����.  

:����� ������ CA3PIK(� �#�)� 	�$�& �  #���0 GT� ;!/<#�� �)=  

  

:!�"�� 8/*/& � *' ��-.��� �)&�0 ��<�&#�= �-&. #��  ��
$%��$� �� ���&
 '(���$�GT  �� ��CA3PIK  *�+� �,- �+ �. /�0
�� �

1����$�� ��2�3 �+ . 	�-cd� ���b= ���M
�� �)e�1394 f33 )330 :(494-484  
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(� )'

�� �� ����� ��� ��+," �� ���� � ���    ����-" .(�/�

���
     ���0 ���+," ����1� *���
 %�' )' 2(� (���" 3�4

�� 
��& '� �#�$� 2��" .(/4�   )' 2(�� ��5�' ����
 3

���
 %�' � *�#�$� ��0 3�4�   6��/� 71�� 8�'� (&'�"

     ) 8�:� �� 
����
 ��� (�&�-� �	���In situ cancer (

�� 2(���& 71�� �� �<�=" �� ���� �� %�' �� ���   3��4

�� ���5�  �� �� (/�  �<��=� 
���
 
> �� 7��? %�'
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������
� ����� �� ���� ���  ������� ���������� � 

)Invasive cancer ( ���@A  ���     *�<��=� �����" .����

) ���(�Malignant�� (   ����
 � (����    )' ��� ����4

����" �� �4� B/� �� 
�� 8�'� �� ���(�   �� *(&���

�� ��5�' (�(< 3�4����" 
(� �
'�
    
> ��� ���(//�

�� ��@A )��
��� ) ���2-1.(  

 (���� ���� 
'���/F ���� G���0' ���������� 
�����


2�'��� �� �H��   ��� )��0> 2��� 3     I����J ��� ����

2��� �� 2(���& ���&�> �� K�L� 3    3�4(��� %��' .���

G�0' 8,� �H��	 ������ 
> )' �M#� ��' *(&'  �� �4

  ��� 8�(�$" 
���
 �� 
��) ����      ���� ��� ��� (&���

�� 2�'� N���" �J�,
�&��� O��� )' ��-#�  (&��

)3 .(
���
 ���������  Q����  %���"  
����
  2�R��
� 

S�'�A  
�=< �� T�'� 
���
 %���
 ���  (����  ��� 

8��F ��U' )��� 
> �� ��� O�	� ����/� .7
' 2(�& 

    V/���/R��
 ��� � 
(�� ��#1AKT/K3PI   )' ��,�

T�'� � �&�,� %��"   �� ��������� 
���
 �� X$"�� 3�4

����� �����1�A ����Y& ) ������5-4 
\ �� 
�����
�"�� .(

CA3PIK   2(��//� (��� ����  3α110P   (��?'� ����))

  ^_�� �,����"��1 K3PI ��� (    )' 3���� � �� *(����


���
  *
'(�-�" ��-< )' �&� &' 3�4    � ��
 *
��� J

 S�'LA �������� � `,���
 *3�'��' 3��5� *
��A

��?�& �� �� 
\ %�' .7
' 2(�  332/26q3  2(� Q	'�

 3��? *7
'21 �� 
�LA' ) (���7-6.(  

Samuels  ����
 �� ����� %�����' 3'���� 
'����,-4 �

2004  ��"������
 c���=<CA3PIK  %�(���/H �� '�

    ����
�/� ��������� 
����
 ��-< )' �&� &' 
���


) (���&���8 .(  �� c���=< %����'32-10  )' (���U��


���
      ) 7�
' 2(�� 2(4���� ��������� 3��49-8 .(

  
\ �,�"�����@&'��� �
���CA3PIK  ��  )' ���?�& �

 3�'���," ��'���"GT 
�����/�' �� 1  
����& '� 
\ %���'

��  .(4�^_� %�� �� 7�_�
��,�� B���� 3�4   *��4

 3(�"�f���& �� 3�4�'�,"GT/CA
'�'�1 *  �'�," %��"

�� 
� &' g�&\ ��    2(�//� ���Y/" 
'��/F �� �� (/���  3

�� 8-F � ��&�� h�i
     
\ ��� ����< 
> )' .(�//�

CA3PIK 
���
 )' 3��� � �� �&\�,&> c!&   ��@�' �4

��   ��� 2(� 2���' � �1��� ��J ��j6" �� �<�" �� � (/�

  ��
��� k(4 �� �l�? c4�mJ *
\ 
��� 3��  �'(�#"

'�," 3�4�GT   
����/�' ��1 
\ CA3PIK   n��$"�' �

 �����-�?'  ���� _����' ���i� ���� 
> ���������� 
�����
  

(� g�5&'.  

  

��� 	
  

���&�-&  )' 
���� 3����A103  ����-�� 
�����
 ���� _���$�

��������  �100  ���1    ��&�-& (�?'� �� *����
   3���A

 '(=���'(�
 o�M? 
��
��-�� (�)    
�=@�U' �=��  ���

 �$�� 7��l� .(� g�5&' ����?��  *(�#� 3   o��F_�'

���<�� � �A�'�&���� � �/������ 3  )' 3����-�� 71�����J

2(&��J 3   2(�� �&��R��� 3   Q�-< 
'���-��  (�� 3��> .

DNA  �'���
' ���� �,-& S�� )' 2��@�
' �� ���&\

) (�����A10����?�& � (  ���Y& ������ ��� �1��� ����J 3  

  ��������������J 3�����������4�-�'�J X����������
�"  

)'3-ACTGTTCTGCAGTGTCATCAG-'5 � (

���J )'3 -GTGAGATGAAAAAACTTAAGC -'5( 

   2���5&) c/��'� .(����A ��+,"  ) )'��-��J 3'PCR   ���

Polymerase chain reaction ������=& ����5? �� (  

lµ 25  3��?ng 200-100 DNA   *����&\mM 2/0 

dNTP )Deoxynucleotide triphosphate *(Mµ 

2/0  *���J � ����J 3�4�-�'�J )' �� �4 )'lµ 5/2  )'

 �1��x10 PCR  *mM 5/1 2MgCl  �2    ��L�&> (�?'�

SmarTag DNA polymerase   
\�/���
 7�����)
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      k��(�/J' 7���� ��,���
 ����" 2�R��
� �� (
'�="

  .(� g�5&'  

   3���� �� �����' 
(� 7��
'� )' `JCº 94   ���

 o(�5  *�!�	�33   8,��
PCR   3���� ��Cº 94   ���

 o(�1      ����� 
(�� 7���
'� ���Y/� ��� �!�	�   *��4  

Cº 60   o(�� ��1      � ��4�-�'�J ���p"' 7�=< ��!�	�  

Cº 72   o(�� ��1      ��4�-�'�J S��� A 7�=< ��!�	�

 ����+," 7��=< L���& �����=�&' 8,���
 ���� .(��� g���5&'

��'�"  o(� �� N	�& 3�410    3���� �� ��!�	�Cº 72 

.(� ��1�A �Y& ��  

  2���5&) c/��'� )' 8U�? oq�p:�   )'��-��J 3'

 )��A> �\ X
�"1  7=< � (��6" (U��   ���J ��
���

 
\ � �1���CA3PIK   8����> ��J �\ )��1���,�' )'

  (���>10    ) 7���
'� ���0 (�U��Non-denaturing 

polyacrylamide gel electrophoresis PAGE (

V&� 7��=& �� � 2��@�
'    o'����& S�� ��� �\ 3L��>

 8,�) (� g�5&' T���& 3)�
��,�> ��Y/� �� 2�!&1.(  

2(4��� )' `J � �1��� ��J 3�&�-& *  3�42 *1  �

4   �'����
' 7�� X
�"DNA    7���� )���A> �\ )'

N��� )��/��1   ��'��" %��#" 7=< `r
 .(&(� 3)�


 .(&(�� ��
�' 
'�=" 
��� �/�
 7��� ��  ��&�-&   3��4

    O��	� %���#" 3'��� �R&��& 
'�/F �� 2(� ��'�" %��#"

 2��@�
' ���� ���
 �'�1' � 
'��-�� 8�> 3�4�'�," ���

1�A �'�	 8,�) (/�2 k_���' .( ��   8��> Q��)�"   � ��4

I�"�&\ 3�4 *B���� ��A �� 2     ��� ��#��i� ����� 3��4 

2��@�
' )'  
��)>2
χ   7$� & .(����A �
���   2(�/�'L1'

)OR  ��Odd ratio (�� ��U�1 3 
�/�-�' 95 (U��  ��� 


'�/F N���  n��$"�'   �� �1��� ���J  I��"�&\  3��4 

� B������  _����' ���i� ���� 
�����
 *����������  ��

2��A  *��#��i� ���� 3�4   (����A �$�
�:�. ��  ����-" 

*o�$
�:� si
  ��-�?'050/0 < P)' *  ��Y&  3����> 

�/#� �'� t�1 (� � ���� ��$	 Q	'� 7�A. ��   %��'

*�#��i� 7$ & 2(/�'L1' � CI )Confidence interval (

������� 2��@������
' )' `��������
 �������&��/�' SISA   

)Simple interactive statistical analysis (%��#" (�.  

  

 
 ���1 ��	
 ���

 ��� �� ����� .10  ��� ����� ��� ����

 � �!��	GT  "#�$%�& ��1  "�CA3PIK()&�*& +  ,#-.$	 /

�0
 (�%1� "-2* -1  �&��� �&�3� �� 45$6& /GT  7�$8	 �&�!& ��

�	 9*�:* .��-�  /1 ;<�
 /#-=  ,�>�)�:1) �0
 @���13 +(

9*�:*  /2 C�D� /#-=  ,�>�)�:1) �0
 @���209*�:* +(  /3 

 ,�>�)#�$1)18/199*�:* # (  /4  ,�>�)#�$1)17/19 ��-J (

�	 (�1-2	 9*�:* .�%�-�  /-11 +2  #4  �0&�� @��3� ���  

.�*�� K-8$*&  

  

���
	 	
  

 o�#i	 3)�
'(< �� )��A> �\ �� ���&'�" �� �<�" ��

DNA     3'���� *���4 ���� �����L& ����� k_����' ����

2)'(&'  ��'�" 3�4�'�," �'(#" O�	� 3��AGT   �� Q�	'�

 
���/�'1  
\CA3PIK�
��� *   ���p:� 3(#� 3�4

PCR   (���> 8���> ��J �\ 3�� ��10    g��5&' (�U��

 8,�) (�1.(  
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��� 2 .9*�:* 9� �0&�� @��3�  /-1�&��� -�GT .,#-.$	 9*�:* / 1  ,�>�)#�$1139*�:* +  /2 ,�>�)#�$1 17 )19/17 +(9*�:*  /3 

,�>�)�:1 20 9*�:* #  /4  ,�>�)�:116  

  

 *�#��i� %�' ��8 2��(:� �� B���� 8�> 3  %��

20 -13   N����" (4�� � ���� �'�1' %�� �� �'�,"

.(� 2�'�    �� 2(�� ��'��" %��#" I�"�&\ �
 �'��-&

 8,�2 8�> %�' %�� )' .7
' 2(�>  8�> *�414  �'�,"

���� �'�1' %�� �� )55/31  8�>� ((U��17   �'��,"

 ) (4���� �'���1' %���� ��00/23  %�������� *((��U��

  ��'� 8��> %���� .7�'� '� �&'�'�1   �'��1' %��� �� T

 8�> *(4�� � ����16    G��"�" ��� �&'�'�1 �� �'�,"

)69/26 ) � ((U��50/20  8�> .(� 2(4��� ((U��

13 �� �'�,"     (4��� �'��1' %��� �� '� �&'�'�1 %��"

)5/0 ) ������� � ((���U��48/0  7����'� ((���U��  

 ��(<)1.(  

 �
��� 7:" �'�1' ��24  ����> G���"   (I��"�&\)

 
\ 3'�� B����CA3PIK  *
��� %�' �� .(� 2(4���

�����> G�����" 14/14  
'����-�� �� ���&'�'�1 %��������

)50/16 (��U�� � (  �����> G�����"16/18  %��������

  �'��1' �� �&'�'�1 '� (4���   ���)12  (�U��   ���� ��� (

.�'� u�p��'   
\ ����> o�$���" �&'�'�1 
'L�� Q�)�"

CA3PIK      ��(�< �� (4��� � ����� �'��1' %�� ��2 

2(� �U_� .7
'  
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� ����� �� ���� ��� ������� ��� ������� � 

�#�� 1 .�0
 �*&#&�!  �&��� 7�$8	 /-1GT "#�$%�& 1 "� CA3PIK  @�� �� �1-� # ���	 �&�!&  

��� 
(����) ��� ������
  

����  

(����) ��� ������
  

�
	�  
Odd ratio P value  

13GT  )48/0 (1  )5/0 (1  03/1  1  

14GT  )55/31 (65  )5/15 (31  80/3  0  

15GT  )93/18 (39  )5/14 (29  49/1  0580/0  

16GT  )69/26 (55  )5/20 (41  64/1  0123/0  

17GT  )59/13 (28  )5/23 (46  40/0  6 -10  ×2/8  

18GT  )85/4 (10  )5/12 (24  34/0  0001/0  

19GT  )90/2 (6  )5/9 (18  28/0  0001/0  

20GT  )97/0 (2  )5/5 (10  17/0  0005/0  

  

 �#��2 . �� (�� (�1-2	 ��0
 ,-M�
�� N&�*& �*&#&�! # ���	 �&�!&�1-�  

������  
 ����� ��� �GT  

 ���
� ��� �����  �
	� ���
� ��� �  
��� 1  ��� 2  

SS  

13  16  1  0  
14  14  17  4  
15  14  6  4  
16  14  15  10  
15  15  8  4  
16  15  7  4  
16  16  10  5  

 /0���SS      64  31  

LS  

13  20  0  1  
14  17  7  8  
14  18  3  1  
15  17  6  11  
15  18  2  1  
15  19  2  1  
16  17  8  5  
16  18  4  12  

 /0���LS      32  30  

LL  

17  17  2  7  
17  19  2  7  
17  20  1  1  
18  18  0  2  
18  19  0  5  
18  20  1  1  
19  19  1  1  
19  20  0  3  
20  20  0  2  

 /0���LL      7  29  

 8�>S )Short(: 8�>  �� ���4�'�," �'(#" GT �H�� �� � 3�� �  )' �"16 v 8�>L )Long(: 8�>  �'�," �'(#" �� ���4GT K�L�  )' �"16 
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 �#��3. �0
 N�:O	 "-�	 P-M��& ���# ����� �-$
���
 "-Q�� )#�� �R6 # -1  

���  
 ���
� �� ������
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Abstract 
Background: The PIK3CA oncogene, which encodes p110α, is one of the most mutated genes in 
human cancers such as colorectal. A polymorphic GT dinucleotide repeat exists in intron 1 of the 
PIK3CA gene. Till this research, there were no study on polymorphism of PIK3CA gene 
microsatellites and their relationship with cancer risk. In the present study, we investigated GT repeat 
polymorphism in the intron 1 of this gene among patients with colorectal cancer and healthy 
individuals and evaluated the association between this polymorphism and the potential genetic 
susceptibility to the development of colorectal cancer.  

Methods: Peripheral blood samples were collected from 103 patients with colorectal cancer and 100 
healthy blood donors. After DNA extraction, GT dinucleotide region was amplified using polymerase 
chain reaction (PCR) technique and the number of GT repeats was determined via polyacrylamide gel 
electrophoresis. 

Findings: Eight distinct alleles were identified in these subjects, ranging in size from 13 to 20 GT 
repeats. People with two alleles shorter than 17 GT repeat had a significantly higher risk of developing 
colorectal cancer (OR = 3.65, P = 9 × 10-6); in contrast, people with two alleles longer than 16 GT 
repeat were at a significantly lower risk of colorectal cancer (OR = 0.18, P = 3.5 × 10-6). 

Conclusion: Our findings indicate significant relationship between the numbers of repetitive 
sequences in intron 1 of PIK3CA gene and the risk of colorectal cancer. 
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