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�45��� #2&�	6��� �78�1 %���� ��

�����
��� � ����� 
-9�3:�;B�� ��<;� �=2&5:> ������ ?2 ���� �:�'�3 ��3�2 &��@� ���� �� �' A*� -BIX �:C	 -� ���� D&	 .

�:�*��:� �� F�4��� �� -9�3:�; G� HI	 #2� �CJK5 ��C; ����C"� �� L:C<�� �� M�/��C�$�5 G� ��C��:N9':5 

�:�:��&O �:�'�3 �P �IX -� Q� �;� .-9�3:�; ?�*0' �������B�:�'�C3 RJ* ����� ���� IX -2��C*0O 

Units/ml !/�)G� &��'!�(%U:9� V,�W�� ��� �<�
; U:9� G� H4, ����� ��%�:�'�3 RJ* IX�X Y�&Z �� �C;

 -� [2�=3� �� -Z�5G \*��� �� � ���26�%-� ]��&5 RJ* �*� .L:�C	 -��C2G�� �� ��� #���� ��&� �W��J� #2�

-9�3:�; ���:�B9�3:�; ��0�4� ������� #�� �� ���� -B��>��&O ��&2� ��A*�.

��
� ���� ��
L:5 G� ��	 ^�_5� �W��J�-7�`:��:� &)5 ��	aZ .���W�/�9�3:�; ����� -B��C'�:' b��Cc ��)5���� �� �' 

�<�3&Z ��&, -��2G�� ��:� �5�:� ��&' �Wc�&� ��&2� H�3:�; .d�& �*�DNA G�C<�N��&O Y�� G� ���7�C*� �� K

�	 ^�_5� .����	 ��=Z� ef*!�:�'�3 IX W5� �9�*� �� ������� ��; �� ���KY�� PCR G� �CW� � �	 &�gI� 

Y�� G� ���7�*� �� ��$�5 #2� �� �:�*��:� ����� ���:� �G�*��c ��&� ]:h"� �XCSGE ��&, �W��J� ��:� 

A3&Z.

�
��  ��
]P ��� �� [�c �� \4�&� eI9����&�; �:)�� &75 �� ������� #�� G�CSGE�5��� ���5 �:> G� .�&� #��W� �

%������� #2� �� �:�*��:� i�,� L:5DNA -��:� #��W� �; �5:�5 #2� )sequencing ( HC�3:�; ��C��� �� � �	B

�5�	 -2�*�<	 ����.

!��" �#�
� 
-9�3:�; ������ L:�	 �' �;� -� ���5 j:3 k2��5BH�3:�; ������� �� ���� Bl����C$ ��	 -*�&� 6//%

�� #2� &�(�� L:�	 � A*��G�* -� D&J� ��	 Y��=Z -2��3�&@c i8�<� &2�* �� �
2�K� �� ��&2� �� �� ����.

�������� $�:-9�3:�;B�:�'�3 %���� IX%��:�:��&O ��$�5 

������ ����	:��/�/��
����� ����	:��/�/��

������ ���� �:�  !"�"	�#$ %&�' (�)&��* +,&-� .%,/0'��12�	 .�3/0'� � (�%� +4�� 5�%)6:����7���� 
�8'��' +,&-� 9":; .�3/0'� �  !"�"	�#$ %&�' (�)&��* ��8'��' 8"< ��=40' 8��>�? @�=1=A	 -*�� 
�7PhD8�*�"* +:1�"#$ 8"0�* � 8'��' +,&-� 9":; .�3/0'� �  !"�"	�#$ 
�7PhD 8'��' +,&-� 9":; .�3/0'� ��1/0'� �  !"�"	�#$ 
�BCD	 5"� �8�*�"* +:1�"#$ 8"0�* �  !"�",0' � 8"< 
�(�)&��* �+#1& 8�*�"* +:1�"#$ 8"0�* �
�+2�� �  ��4?�� %&�' (�)&��* � ��4?�� .%,/0'� -��E	 +,&-� 9":; .�3/0'� 
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8"1?�	"� �"4*�� 8!  �$IX ��+:1�"#$BF�'  %G� 8'��,#$ � 8�1/D2 

��

���	� 
8"1?�	"� FH=0  �$ F1I�0 J� ��  '�K>'  %�1	"L:*"0 

�"4*�� �"	"����IX F�2 ��M)� $ >'  ����0 9��� +:1�"�#B

+:1�"#$ 8'"); �A	B+� 8%1� �"& .��%�I  ���#12 O�'

�%+:1�"�#$ ��'"�B+�� Q�C�4<' �"�< F�2 '� � %�$�

��'-R �$�+:1�"�#$ ��2 S��E	�' �� 8")*��	 F�* +B8%�1� 

�?' �"T"� ,��%�I %V"? �� '�  ��#12 W"1& 8'-1��/�%

�?' .�"#0 9X;')�(.[�?"	 F*  �3�� F\��H� +:0��1T �

�,#$8'�)�]]� (��?' .%�& 9��M0' FH2'� O1#$ ��^�%�; 

�?' .��* ��'-R '� +G2�/�)�.(��? �� '%42'  ��#12 O�'

�]�K F:1?� F2 _��,4�� � %�& .�'� `1a"	 b0'��,#$ �

��T ^���R %):$ �� 8%1� �G& >' '� �"< 9�0�O1���' F�* +

8c �� �X4<' O�' �2 ��#12 %& +��?�)& �T)�.(�� �'���' O�'

 +d+:1�"#$ 8'��#12 >' +*�"* 8'���B5'��4�' e�2�f �1g 

�"4*��� 8! 8��12 b�'-�' hf�\4� � %)4�$IX 8'���>' i�� 

X; j":2�+� %�%��0  ��#12 k�"&)�^�(.+:1�"�#$ 8'��#12

B�"4*���� `H��?  '�'� J1��?X* 8%��1� IX+��#��?X� 

Units/ml �/Kh�f�\4� ���' %)4��$ j"�:2 >' eEf 8'��� �� 

`H? j":2 �"4*�� IX 8c 8"< ���R �� +� b�'-�' �$ %2��

 F2 +R%0> [?'�' �� ��K%+� ����0 `H? %?�)�^�.(

>�����' F��2 ���	��F��H=0 8"1��?�	"� ��  '�%��1	"L:*"0 

�:4D�)��+^�+^�+^�7^�7^�K7^��7^��7(F1I�0 ��

 �"4*�� �"	"����IX -�T F2 ��'"� F#$ F* �?' .%& O11\	 

� 8"1?�	"� F1I�0 ���7+�_�1	")� ���M�' F�2 �M)� %)0'"	

 %0"�& 8%1� .+:1�"�#$ ^8%�1� J1�?X* 8'���#12 F�m ��R'

 +�� F2�M	 +*�"* 8'��� +d �� '�  %�%& _�1	")� %�))*

+)1��2 8c^8"1�?�	"� W"0 � �1\f"� F2 F4�2 �?' O,#� �$

X;�%�$� 8�/�0 %�%�& ��	 ��1n< ��1d J�� �� '� +# .

8"1?�	"� ? �� 8%1�  �$ F1I�0 FCis-acting element 8! >' 

�"4*��IX .%& of'� eA� 8'"); F2 F* %0'  ��$�7�.%�1��0 

+� +I'"�0 O��' F�2 '� +��"0��  �$�"4*�� ��C	' � %0"&

 +� e4D� %))* .%�1	"L:*"0 e���& ^J�� F1I�0 �� 8"1?�	"�

)�+���	�K(+��C��	'(C/EBP) Enharciny binding 

protein CCAAT/	"�^ �� F����1I�0 �� 8"1����?�)e������&

  �$%1	"L:*"0�7�	��7(��C	'�7HNF ��� Hepatocyte 

nuclear factor-4 F�? F�1I�0 �� 8"1?�	"� �)��7��	�K7(

��C	'HNF-4 8!��%0c .%0�1R �(AR) +�� e�4D� '� %�)*

)�7�.(

�"4*��� 8! +���"0�� 8��12 b�'-�' pq�#4I'IX O1�I �� 

� �11r	 e1�� F2 ^j":2 5��n	' +���"0��  ��$�"4*�� ��C	' �

+� %4�'.+� �s0 F2k�$ ��t' F�* %?� O1�2 +��'-�'C/EBP �

D-site binding protein )DBP(eA� �� '�8! �"�	"���� 

�"4*��IX �� 8c%�0�31� � 8!��%�0c .%�0�1R O12 b)*'� �

%�)* �n�' b=0 8'��#12 O�' +,1)1:* �"EG2)�^�^�.(.%�0�1R

 ���f 8!��%0c �"4*��� 8! �"	"���� 8��*"14*' i0'�	 F2IX 

��?�� �C�); ��2 8�'� b)*'� F:1?� F2 F* �?' F�2 .%�)$�

 8!��%�0c(ARE) Androgen responsive element �� F��*

  �$%1	"L:*"0 O12 F1I�0��7���7+�� e�#; �?' %�)* .

F��2 8!��%��0c .%��0�1R ��C��	'ARE F��2 F4���2'� Correct 

consensus sequence ��?' b1�� F�* �"�d 8��#$ �+�)12

+� i0'�	 >' +�'"	 O�' �� @'�11r	 �"& F:1�?� F2 O/�"14*'

 +�� e�#; F�2 ��\0�#� .%0�1R O�' ���c)�.(O��' >' u%�$ 

8"1?�	"� >��2 8'-1� O11\	 ^F\��H�  �"�	"���� F1I�0  �$

 �"4*�� 8!IX +:1�"#$ F\��T 8�1� �� B+0'��' �+��'�T' 

��� 8��* O�' B1D/	  �$ bGT O��' +��?�)&  '�2 �$

 j"�:2 8���> F2 8%1?� �	  ��#12 �4G2 ����%� �GT ^�'��'

+� %&�2 .


 ��
� �
���
W"�0 >' .%�& 9�M0' F\��H� +n1�6"	 �"�2 ��30 F4�&�R .

F0"#0 %�& 9��M0' e1�"#$ 8�*�"* o��T .�30���� ��  �1R .

b?�� ^J140! bD2 F2 ��#12 ���� �%2 �� .v��� F��0 �2  ' F

.�M& � %& .�'� �' @��;Xd' F�2 FT"	 �2 -10 ��#12 ��� F��0

o#T  ��c  � .%�0��� �� � k1�?�	 e�1�"#$ ���� >' .%�&

 .�M& >' .��n4?' �2 �	 %& +0�3��2 ��2 .%��c ��?� F�2 F���0

  ���#12 8! e���I �'��' +��?�)& F2 8'"42  �4/12 ��"G?

 �<'��� .�'"0�< 8c �� .bGT +?��2 u%$ �2 T"�  �$ �"

 �"4*�� 8! ��IX 8�-R' ��  ��$�7�^F�0"#0 >' 8"�<  ��$

 �'%��\	��W"��0 +:1�"��#$ 8'����#12 >' ���n0 B���2 +��0'��' 

@%& � F1G	 �:4D�  �$DNA >��)1L	��� ��� ��2 �G0cK

%& w'�D4?')].(GT�2��>�' ��1n1* +���1#* � �DNA 

4�"4���4,x?' ��� >'�& .��n4?'  ��%.8�-R' ��' 9�R �� 
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��� .�^.��#&�^8�4�2�	��

��

��c ]!:��&� ��	 ���7�*� ��;&ZG�nX PCR �:�'�3 IX 

F1I�0  ��I F* 8'��#12 J� .��#&�"	"���� �"2  ��s0 >' 

8"1?�	"� �'��f +2���>�' ��"�� �#�f O�' �� +��#4I'  �$

 F�1I�0 O�' �� 8"1?�	"� �"T� @�"6 �� ix? � ���R^

8�-��R' �����? �"4*���� 8!  ���$IX��"��� �'���f +2����>�'

+���� ������R .����� 8! +�'"���	�"4*IX >'J���0�2 8! ���2 F

.��#&)183979970 ( ix�? � %�& w'�D4�?'  ��$�R>�gc 

5"�  '�2 ��"4*�� �"	"���� 8�-R' IX 9��0 >' .��n4�?' ��2

 �'-�'3Prime%0%& +I'�d )��%T�.(

F��0�2 yEdPCR ^@�'��I]�F�T�� +40��? �'��R F�2 

@%��^F=1f� ]�F�T�� +40��? �'��R �^F�=1f� �KF�T�� 

0�?+4�'�R �^F=1f���FT�� +40�? �'�R �^F=1f� ��FT�� 

+40�? �'�R ��� F=1f� �K%& 9�M0' e,1? .^��1z,	 >' i��

 @q"CA�PCR %�1�c e���*' +:�  �� �2 �%!��4�� ��2 

V��K >�"����4,�' F�\Hf .>'%�0' h�I �2 h?�)� 8��> �

� .%& ��2 9"�%1	' [?"	  -1�c {0� >' %\2 F:1�?� F2 %���

	�"0 b2�UV %)4��R �'�f +2��>�' ��"� .(��?' �2 ix?

���)conformational sensitive gel electrophoresis (

CSGE ^@q"C��A�PCR  ����� �� 5"��� ]�F��T��

+40�? 2 �'�R F@%� ��GT F=1f� O/��"m�0� ���FT��

+40���? �'���R �K '���2 F��=1f�{��)1:10c ^e1,/��	DNA 

����4$2i,:+�%)$�)�K(.�XI �! ��4<�? �� �1s0 +��$

 +� ��* F2 %1�|��� � �",1:R ��s:g �� F�* +	�"6 F2 ���

 -T @'�11r	 h?�)���� '� +DNA 8�/�0 >�"����4,�' +d

+� %$� .�XI F* F1a�� O�'�R' +� �$ '� +R%�1#< %�)0'"	

 �X�I ��s:g b�'-��' ^%�&�2 ��?�� %)$� b�'-�'  ��$

.�"	�0� �� +��M2�T };�2 .%))* >�2 ��Mismatch �"A� >' 

~1����DNA +� ��EI J� %1�"	 � .%& o0�� FM140 �� %)*

 �����*�I @������n	 >'DNA ��"����#$2i,:>'DNA 

����4$2i,: +��"& .k$.�34?� >' .��n4?' �2 O1)mALF 

express F0"#0 ^+�'"	 O11\	 8"1?�	"�  '�'�  �$ %0%�& �

8"1?�	"� +��?�)& F2 y�"�A/T F1I�0 �� �+�8"1�?�	"�

A/G F1I�0 �� ��+k�%& .+�'"�	  !"�"#$ ix? F�2  ��$

 9��0 >' .��n4�?' ��2 '� .%�c �?� %�)0�� ��:4D�  ��$�'-�' 

�?X2 ��0'� 8! 8"1�?�	"� � k��'� �=2�H� +\1Ed W"0 �2 

k���* +��?�)& '� .%&��M�' ..�3��� >' .��n4?' �2 8c >' i�

O1��2  ���$ .�'� %��)0�� +��::#�'EMBL�!^J��0�2 8DDBJ 

)DNA Data Bank of Japan(b��GT � +��?��2 '� ���$

bGT ����  �$ bGT �2 .%& .��3��� O��' �� �"T"�  �$

.�'� %& F���=� �$.

�� ����� 
O12 ����F0"#0 +?��2 F�2 FT"	 �2 F\��H� O�' �� .%&

 �! ��"C	>�^��� .%& .%$�/�  �$%0�2 8"4? .��#�&  �$

���K^$  "3�' %�0�"2 '�'� '� i,:2����4 F�2 S"�2�� F�*

 8'��#12B�K�B�� +�� %)�&�2 8��12 �W"�a"� O��' ��R

 �� b�GT  '�'� ����> ���#4I' F�2 8'���#12 O�' F* %)4�$

 %)4�$  �"	"���� F1I�0.BD/�� ��GT %�\2 F:I�� �� 

F���0"#0 O���' ^b���GT y��1f� W"���0 8�"��#0 O1���1\	 ���$

+�'"	)sequencing (%0%&.�� b�GT .�3��T 9'�R"	�����*

+�'"	 8�-R'  �$�%& .�'� B1D/	 +?��2 ��"� 8'��#12 

o:IW� &ZG�nX+�K�
� &ZG�nX

�R>�gc 8�-R' �3'- TTT AGT GAA GAA GAC AGC ATC AG-5'  3'-AGC TAC AGG CTG GAG ACA ATA-5'  

�R>�gc 8�-R' �3'- AAA GAT TTT CAT TTC TAT GCT CTG C-5'  3'-TTG GCT TTC AGA TTA TTT GGA T-5' 

�R>�gc 8�-R' �3'- TAT GGG TTA GAG GGT TGG ACT-5' 3'-TTC ACA AAA CCA TAA CTA AAG GAT A-5'  

�R>�gc 8�-R' �3'-TCC AGT TTC AAC TTG TTT CAG A-5' 3'-AAT CAG ACT CCC ATC CCA AT-5'  

�R>�gc 8�-R' �3'-AAG GAA GCA GAT TCA AGT AGG-5' 3'-GAC CCA TAC ATG AGT CAG TAG TT-5'  

�R>�gc 8�-R' �3'-AAT AGC CTC AGT CTC CCA CCT-5' 3'-TAC TGA TGG GCC TGC TTC TC-5'  

�R>�gc 8�-R' �3'- CGA CGT GGG TTC TGA AAT TA-5' 3'-CTA TTC CTG TAA CCA GCA CAC A-5'  

�R>�gc8�-R' �3'-GGA AAG TGA TTA GTT AGT GAG-5'3'-GTC AGT GGT CCC AAG TAG TC-5' 
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8"1?�	"� �"4*�� 8!  �$IX ��+:1�"#$BF�'  %G� 8'��,#$ � 8�1/D2 

��

�"2 ��& O�%2 F*:��#12 ��B�� F�1I�0 ����+O10'"�R

 �"�2 .%�& O10�c O�-3��T ���#12 �� �B�K F�1I�0 �� �+

�"2 .%& O1#1	 O�-3��T O10�c.���b�GT +���?�)& >' i

F1I�0 ���"	"���� ���#12 �� ��  B�K �B�� e�1�� F�2

�'��� F* O�%1�"#$ 8'��#12�eBGT ���n4� b��� @��

1I�0 ���:4D� F�0! ��n	' +�5�+�4�'�%)��(.�' >'��� O

HI	!:H`�$ M�;�5��CSGE , PCR ��$�5G��:�:��&O ��=Z� �

!��;��CC�pCC� �:CC	 .���CC2&2:hCC� #�CC5:�5 !ACC4g� ]&CC�<q 

eI9����&�;-�� �q �	�� p� p�:> ��5�Z �� M�;��:5 M:)�� ��:�

 �:�5 ��;��� �X ��:� �� �� er9����&�; .+;<s��5:�5 ��:� �� #

��!�p� ��;��� er9����&�; G��� M:)�� �C� F:C�&� �Cq �:C	

�4�����B
� �B/� �-�<	�� .�5:�5!!A*� p7<� ]&�<q +;.

8�-�����R' ����? � ��$ +�:� 9�A)poly A tail(�42' F��2 '% 

F:1?� +��$�R>�gc 8c  '�2 F*�1z,	 k��"2 .��* +I'�d �$

 �!  �� ��s0 ��"�� F�\Hf �1z,	 %1��	  '�2 ix? � %0%&

+:� e��*' %1�c�%>�"���4,�'%0%&.��2 '� e�6�I  �$%0�2 

8c .'�#$ F*  �*��� >' � F����=� �"�2 .%�& >�"���4,�' �$

 e6�I 8�)1#d' J� �$ �A6%&.ix? @q"CA�PCR 

�"�T� 9%�; ��� �"�T� +?��2 �GT 8�-R' �$ F2 S"2��

 ��� F:1?� F2 bGTCSGE �� %)4��R �'�f +2��>�' ��"� 

~1$ +?��2 O�' FM140 b�GT �2 .�X;  �3�� bGT F0"R

 8�-R'  �"	"���� F1I�0 ���%/0 .%$�/� .W"�a"� O��'

+� @�Et' e1�"#$ 8'��#12 F* ��*B%)4�$ 8%1� .

��� 
2�T"	 �O�%)m [?"	 +?��2 >' .%�c �?� F2 ���40 F2 F

R�	�=1=A	 .���2 +F+� �s0 F1I�0 F* %?� bGT F*  '  �$ 
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Abstract 
Background and Objectives 
Hemophilia B Leyden is an X chromosome-linked bleeding disorder characterized by an 
altered developmental expression of blood coagulation factor IX. This form of hemophilia has 
been found to be associated with a variety of single point mutations encompassing a 40-
nucleotide region in factor IX promoter region. Mutations in factor IX gene promoter though 
relatively rare (about 2% of total) are important because they can give rise to the unique 
hemophilia B Leyden  phenotype.                                             
 
Materials and Methods 
Our objective was to study mutations in exon-1 in 43 Iranian hemophilia B patients to 
recognize possible cases of hemophilia B Leyden. Exon-1 of factor IX gene was amplified by 
PCR; then, conformational sensitive gel electrophoresis (CSGE) was used to distinguish cases 
having mutations in this region. 
 
Results 
Two cases showed band shifts on CSGE. Exon-1 of the patients was directly sequenced. We 
found two different mutations in exon-1: the A/T mutation at +6 and the A/G mutation at +13.

Conclusions 
The prevalence of hemophilia B leyden in B hemophilia patients (4.6%) in our results shows a 
higher frequency rate in Iran compared to that of other reported countries.                                                 

Key words: Hemophilia B leyden, Factor IX,  Promoter region 
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