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 ��� ��5  ���"# H� A��P-
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 � �*�� ���6� � � �� T'-L
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 ��. � ���6� �� 
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����� :����  )���"# 	9�# � �CAC  ��5@� ��1  ��1HOXA 	7$
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:����� ������ 1HOXA���"# ,��-�+ ����( , CAC	'+ , 0� 6�
  

  

: �!�� 8X�� 	PY� 8 .(�ZX7
 	'(# ,, ��H��6 )�PB ,� . ( 	-.*. "#��$ "�� %&���'� ���(
 CAC �� �� 1HOXA *�+
�� � 

�, �$ ��-�# ���&� . ��ZPB� 	"�5+ R�"S��� 8'Y
1393 232 )285 :(668-660  

  

�����  

����� ����	 
��� ��� ����� � ��� ��� ���  ����� 
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�A ����� ��������  ������2/1BRCA C53TP C3Plk C
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���0��� "� -4 �� -==4 .�" ��"0� ��   C����.� C���,�

 CK�(���  0�	0	E � ��"  H'� -��"� .�"���=�   ����L�

�E ���� �� �� �.�� H'� �� �A0,�E��� ��  �0��0� ���� 

��"� )7(.  

�� C�"�"-����	 4 N��O  " �A  ���� HOX  ��� ��� 

4 P� 0���4 Q?�R� �0I� -��"� � ���� �" �A �� �� 

����� ��� CQ?�R� &��7�� �� -��� .&�'�'(� ��*� 

�� -�� 24 ���� S��/  " T��=4 �A HOX ��  ������ 

C����	 C2��U� C��0�8� �"-.R� T0?� �  ����  ��*�0	 

������ !��F�/�  -����"�)15-8( .17 ��0���  " �A  �����

HOX �� !+�� �W�9� ����	 ���� ��  -�0��  2�4   �����

�E 2��*�     ���*� �����	 ������� � �W�9� !+�� �� ��

�� �E 24 -�� ����A0��O�" �� �� ����	  !�F�/�   -���"�

)16( . �X"-@11  �AHOX  �A 2?.I  "1HOXA  ��

   -���"� !�F�/� ����	 �����)17( .�A 1HOXA �� 

�� -�� � ��U,� �W�9� T0?� ��� �	"  T���?�  C�����	 

�.� ���� ����� �� �0� �4 �� ���� 3�0� ��" ��  ������ 

����	 H�"�+" ���� "-�	 ��  -=4)19-18(.  

&�'�'(�  ���*�  ���  -���  �Z����	 1HOXA �"�"� 

�F"0� ![�7@ N-� � �\�� N-�0� 2� DNA  !��" �  " 

]����� ����+0�^��� � ��0����� !��[�7@ N-���  ����PBX   

)Pre-B-cell-leukemia homeobox���� ( H=4  ���  -��� 

� 2� �"0=� ���� ���0��� 2� DNA �\�� ��  �0�)20(.  

���� �A ��� HOX �� T0?� ��� �W�9� ����	  2�� 

2?��� � �0��0�  ��)  �0���0� -�=���  -���  ������"(C 

_,����� S��/  �F0?�� �   2�/�=���� ���"0� �  ��`�� 

T��=4 ��  �0�)21 C17( .-��  �0��0� ��  T0?��  ���� 

�	" T��?� ����	 �� H�"�+" ����  �0���0�  -���  ������" 

)hGH  �����Human growth hormone (a9������ 

��  -���� �  &b0�\(� hGH  c9��  H�"��+"  ����� � 

���0��� 1HOXA ��  -�0�)25-22(.  

N�8� �� C�" H�"�+" ���� 1HOXA �� 

T0?� ��� ����� ����	 N"� c9�  ���� � "-�"

MAPK )Mitogen-activated protein kinase (

�� c9� C]��� �"  " � �0� H�"�+" ���� 2Bcl-   

)2 -B cell lymphoma C(�< ���� -d C 0�	0	E 

�� �0� � �� ���C2e �"-W� T0?� �� "�+"�H �� �-�� .���� 

1HOXA c9� "�+"�H U,��� �'��� T0?� �� � 

������ �-� �E �� � �,� O��� ���0�0�� /-��� 

�� �0� ."�+"�H ���� 1HOXA  ���c9� ���� f��	 

T0?� ��� ������ 2� ����"�� -d ����� ��g� 

���0������ )Daunorubicin ()26( � 

���0�4����� )Doxorubicin ()27( �� ���O.  

�� �" C2WF�h� �?	 ���+�0� �"�,� CAC ��  ���O"

1 �A 1HOXA � i�9��" �E ��  ��h/  8���"  2��  ������ 

����	 �� ���71" !�W.I ��0� ����� �"�X !+�O.  
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.I    2��0.� ��=k.� .-�� ���E    P��� �0�/ �200  � 

  2��� �0��/ ���8��� !�W��d� ������� !���I 2��4 �F���

-��0� N��4 2WI"�� ������.��
.I C   &���8�" .-� ���E

2'��� C� 2� i0���   ��) �����	 ����� 2� 8��" �?���+ �

 2�I�� �"-���*�0/     !�W�d� �  ������� C(�� � <�� �

N-���O N-���	  " ��  S"�R��" C����� ��0� �"�+" ��-  .  

2�0.�  " C2WF�h� ��0� �"�+" �0/ � DNA ��0�A  2�� 

l�� m0���� ����� ��,.��  -�����O S"�R����")28 ( �

@�����2 � ���A� ��0��� ���g� a���0� "�	������.� H���	 �� 
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′3TTTCCAGTCGTGCGCGGTCAG- -′5 ����	�� 

′3-AGGTTCCCGGAAGTCTGGTAGGT--′5 

U,��� ��O�-.  

 N��������e�  H=������4"�   "�������.�?	 �")PCR   

 ��Polymerase chain reaction (  ������ �e@ ��25 

  ����@ ���F��,��200-100   P�O0����DNA   C��0��A

200 �� ��, �b0�dNTPs )Deoxyribonucleotide C(

100 H���	 ������.�"�	  " <��� ����  " �b0�0�����  � ��

��������	 C5/2  " ��������F��,�� �+������� X 10 PCR C  

5/1 �����?�� �b0����� 2MgCl C1   C�n������� �b0�����  

5/2  -���407F0� ���� ��  " ���F��,��10  -�1��  �

2 -���@"� �������E SmarTaq DNA polymerase 

!4����) �A�=���� (�"����� �� N�`����� �?,�����0��� 

!4�� o��-=	" -� P�e�".  

 ���� �� 2�F�" �-� !���"�  " _	94  2�I��  �

�����  &-� 2� �"�O5  C2'�X�33  �,��PCR  ���� ��

94 2I�� ����� �   &-�� 2� �"�O1     �0�g=� 2�� 2�'�X�

2��� �-� !���"�  C��52  2�I��  ������ �    2�� �"��O

 &-�1    � ����.�"�	 T��\�" !�I 2'�X�72  2�I��   �

�����  &-� 2� �"�O1    ����.�"�	 l����O !�I 2'�X�

<��� .-��� P���e�" �,���� ��������" ����� !���I ����U,� 

�F"0��� ����� pX���� 2��� &-��� 10 2��'�X� �� ������   

72 2I�� � ����� �� �"�O 2�+�O �g�  &b0�\(� .-� 

�1�@  " H=4"� N��e�  �"  "�.�?	  a��0� TA   ���OE 

1 -��1�� -����q� � !���I ������� ���?	 �����+�0�  �A

1HOXA  �0+���,F"  " TA �?	 ���4E -��E 10  -�1�� 

) !��������"� �������rNon-Denaturing PAGE   

 ������Non-Denaturing polyacrylamide gel 

electrophoresis ( TA .-� N��7��" ��  N��'� &"���� l��

s��  �,�) -� !9t �=,�" a�0� u���� � ����E1.(  

  
 ���1�� �	
�� . ��� �	��� ���� 10  ����� ��� ����

���  � �!�
�CAC  "#$%& ��1  "�1HOXA'(&�)& . *+, 

-#+./� �0� +, "+1) '�2,�  *34/5& �� �&�6� �&��� CAC  ��

�&�!& 7�/8� �� ��+� .9)
:) �� '�+:� *  *5<=
� >  ?	��  

)3 B�$� # (�&��� ) ?	��7 �� '�,+1� ��+E �0� (�&���  .�2�+�

9)
:) '�+:� *+,  *1  #4  -
G	(
:,7/7'�+:� >  *2 

 -
G	(#�/,7/6'�+:� >  *3  -
G	(#�/,7/4'�+:� >  *5 

 -
G	(#�/,7/3 � #'�+:  *6  -
G	(#�/,7/5 �� 9)
:) .�2�+�  *

'�+:�  *2.�� K+8/)& �0&
� ?��6� ���  

  

N-�����*�  " _���	  ����?	 � 2����0.� C������+�0�  �

N��.� &0`� ����  �2   S"�R���" !�4 a�0�DNA 

pF�/  ��=��+ !4��  ��OE TA  "    _^�� .-�� � ��

   ��� -�� T���" �0?4�=�� !4�� 2� �F"0� ��W� !�I

 �����O �"���X N��7����" ��0��� ���?FE �`����*� �"0��=� 2���  

 �,�)2�FE �"�,� T0� C�`��*� �" <.4 2� .(   ����

     �A ��?FE ���"�"�+ � ���W� C-���� � ��0�1HOXA 

  E &���8�" C�E  " _�	 .-���O 29��(�   a��0� �����

P��  �"�+"SISA     &��9�4�� ���"�"�+ "-���" �� .-� P�e�"

�FE ��"�"�+ � �?FE   � -�� pR*� �g� ��0� �A ���

     <�.4 2�� ������  ���� �� ���"�,� �" i�9��" _^�

 �0��� E2
χ ) �Odd ratio �0�����O� �0��� E a���0� (

�=W� vh� .-� 29��(� <>04 ��"�   " ��050/0 < P 

T09'� ����E w�(F  " -� x�+.    
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 ���2�0&
� $�0+)� .  ��+	DNA 9)
:) *&��  -
G	(#�/, *2  

 *+,�&��� �&�6�CAC  9)
:) ?	& *&��6  #7 �� ��+�  

  

���	 	
  

�� 2I0� 2� ����"0� �4 TA  ��OE �� � ��"-I &�WhX 

DNA ���� o8���/" T0��� <������ 2��� C���� �"���� 

N "-�" ���O ]�X� ����"�,� �"-W�  �F"0�� CAC  
�X"� 

�� ������O" 1 �A 1HOXAC �������� ������ �-���W� 

T0\(� PCR �� ��� TA �?	 ���4E -��E 10  -1��

P�e�"  �,�) -�1.(  

  �A ���?FE �"���,� �O-��=4"�	1HOXA  !���W.I ��

 �� ���71"3  ��7    �� ��?FE ���"�"�+ ���*�� .�0� �"�,�

N��O �"�+" ��     ��FE 2�� ]�?W�� -��� � ��0� ���7  2�� C

 ��"�"�+ �� c����56/94  �95     ��" �"����=� .�0�� -1��

 ��"�"�+ �� �FE78/94 u�"� -1��    ��4 ����� �� �FE ���

m��.4 .�0� 2WF�h� ��0� �"�+"  ��FE ���     ��4 ��� �� ���

�FE 2� i0��� C2WF�h� ��0� �"�+"   ����3  �5  "�+ ���  ���"�

13/0  �FE .-��0� -1��6   ��0�� �"�+" �� ��27/1   ���"��

 �FE � -��� �"�+"4   -���� �"�+" ��4     ��0�� �"��+" ���"��

 24 �" ��F� 2� ��" 3�0�05/0 < P�" C 2�+��    w��(F  " ���

 T�"-I) -*� 
X"� T09X ��0� ����E1  �2.(  

  
 �#��1 .�0� �)&#&�! '#�% �&�!& ?�� �� 7�/8� *+, L	+�(� ��
� �&�!& �� # �,+� >��
� *+,  

��	�� ��� �  
���� ����  

(����) �����  

�
	� ����  

(����) �����  

����  ���� ���� �!  

(����) �����  

3  )26/0 (1  0  )13/0 (1  

4  )26/0 (1  )00/1 (4  )63/0 (5  

5  0  )25/0 (1  )13/0 (1  

6  )92/4( 19  )75/3 (15  )33/4 (34  

7  )56/94 (365  )00/95 (380  )78/94 (745  

.�/  )100 (386  )100 (400  )100 (786  

  

 �#��2�0� ?�� M+N��& ����� . "+/ � "+O�� 9� 4/�& �P5 # 7�/8� *+,  

���  OR �"�	 #	$%�&� �   �����P  

4  257/0  311/2-029/0  191/0  

6  330/1  654/2-665/0  419/0  

7  915/0  716/1-488/0  781/0  

OR: Odds ratio 
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   C������ ��0�� �"�+" �� �=k.�5    ��?FE c��4��

    �E ����� �� 2�4 -�� ������=� Q?�R� (y��0�A)   ���

 �?FE c�4��7/7    N���O �� ��� �� "� ��"�"�+ ���*��

) -���00/90   ) ��0�� � (-�1��12/89    2�� (-�1��

 z�\�/" �0/    ��?FE c��4�� .�0�� N�"�7/5   �� a�'+

  ��?FE c�4�� � -��� �"�+"7/3     ��0�� N���O �� a�'+

 T�-I �� .-� N-��*�3   c��4�� ��� ��"�"�+ 
� 0� C

N��O �"�+" �� �� �?FE .!�" N-�E -��� � ��0� ���  

 �F"0� T0� 24 �"� ��*� <���eF �0���O� �0� E

 ��"�,�CAC �.�  �t{�� ���� <� �"0=� 2� -�"0�  ��

 T�"-I) -=4 H'� ��7�" ����	 ����� ��e�"2  �4.(  

2?@�� ��   �"��,� T0� i�9��" C-W� �CAC  �A ��

1HOXA   C�� ���"0� ��  2'���� �  �?����+  8���"  2�� 
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The Relationship of CAC Polymorphism in HOXA1 Gene and Breast Cancer 
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Abstract 
Background: HOXA1 is a transcription factor. In the human mammary gland, the expression of the 
HOXA1 gene is very low or absent during normal growth and differentiation, but it is expensed at 
high levels in breast cancer lesions. To date, there has been no study on the relationship between CAC 
repeat (polyhistidine) in the first exon of HOXA1 gene and the cancer risk. The purpose of this study 
was to investigate polymorphism of CAC in in the first exon of HOXA1 gene among patients with 
breast cancer and healthy individuals to clear the relationship of CAC polymorphism in HOXA1 Gene 
and the risk of breast cancer.  

Methods: Peripheral blood samples were collected from 193 women with breast cancer and 200 
healthy women. After DNA extraction from peripheral blood samples by salting-out method and 
amplification of desired sequence by polymerase chain reaction (PCR), the number of CAC repeat was 
determined by polyacrylamide gel electrophoresis and direct sequencing. 

Findings: Five different length of CAC repeat in the range of 3-7 and 5 allele combinations 
(genotypes) were observed among patients and controls. The most frequent allele in both patients and 
controls was the 7-CAC repeat. No significant association was observed between this allele and breast 
cancer risk. Statistical analyses showed significant association between homozygote 7 and estrogen 
and progesterone receptors. 

Conclusion: Our findings demonstrate that there is no significant association between CAC repeat in 
exon 1of HOXA1 gene and breast cancer risk. However, there is a significant association between 
homozygote 7 genotype and estrogen and progesterone receptors. 
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