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���� ������	 
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� 
���������� �� ����� ��� :������� ��� �� �!� 
��� �"�#$�� )���"HPA-1a(

���� �����������  !�"	 #$��%& !��' #
(�!)* '�+"� #���,�, �-��./ �0*� #�1���203� 4,)56� #
7�8�	 7�9:� �0*� #�

�����
'�� � �!"�( 

;�� 1���< ="> �?@)A��� (�� �0�B C)� 7@�0�B D,�+� 4, ���0�� =���6� E�A� 4, �0*.� (��  �� (��

 =�! ��	 ���6� �+�)0��)5��< 4, .05� 7!����, �� =*.� �F�*�� �!��< � �G�H0I! .;�� '! 1!�,�K+, (�K�

 4�� �, � �A)?A)�DNA L�<)�@ 1���< ="> �0�B 7@�� ���M0�! �0*.� (�� �)	 .�� 4* �> 7B '! 7!��� ��)�

 �0�B 1! C)�	 7@4�A�%� N�� !OA =3�� P�0�� �� ��!�+Q R�&.�! 7!�! =���> �� ��#1K! C)�	 1���< 

�0�B 7@�� 7)I 7�9�++*!��! '! (�!��< �� �� �	�, .

���� ���� ��
�), �M�G)< C)� '! ��	  �S�! 4�A�%� .DNA '! 
�T�� '! 4K* E��* 7)I �0�A�UU ��K++*!��! �KM� �� #7)KI 

4A)A (��V (�� EDTA D�> �	 (��B #�), ����9 W!�20�! .EAB ��!�!�F �K0�B (�� 7@�K0*.� (�K�HPA-

1,2,3,4 �HPA-15 ;�� '! ���M0�! �, PCR-SSP �+0F�9 �!�X 4�A�%� ��)� .�U1! '! 4�)�� �UU (!�, ��� �M� 

;�� 4, L�<)+F ����,!��A! ����, ���	 .Y�K0� EK�T6< =K"> 4KA���� '!Hardy weinberg 7)K�'B �X2

�	 ���M0�! .

��	�  ��
�0�B ��@ ��!�!�F 7@�� �' Z�	 4, ����, ��)� �0*.� (�� �+	�,:

HPA-1a)\�/U(#HPA-1b)U$/U(#HPA-2a)��/U(#HPA-2b)��/U(#HPA-3a)��/U(#HPA-3b)�$/U(#

HPA-4a)U/�(#HPA-5a)\\/U(#HPA-5b)U�/U(#HPA-15a)��/U(#HPA-15b)�
/U.('! (��)KKK� ^�KKK�

HPA-4b�_� ��� 4�A�%� 1! �� .���9 EG�V �' �`�<)+F ��!�!�F :

�\ %HPA3a/3a #\$%HPA2a/2b #�%HPA2a/2a #�%HPA1a/1b #\�%HPA1a/1a #$%HPA5b/5b #

\� %HPA5a/5a #�UU %HPA4a/4a #$$%HPA3b/3b #�\%HPA3a/3b #�\%HPA15b/15b #��%

HPA15a/15b #��%HPA15a/15a.$�4�)�� )��(%'!�U(!�, ����, ��)� 4�)�� HPA-1 !�K�A! ;�� 4K, 

=5b� #�4�)�� )�U(%� �M+��U��)� HPA-1a���	 �+�,�+�, .

)�$� �*$�� 
R)8')�� L�<)�@ 4�A�%� 1! ��HPA-1b/b  �KS�! R�K�A�%� ��� 4,�_� 4* ����� =�� 4, ��K�B �� ��K	 

�� �	�, .4�A�%� 1! ��R��M< 4, 4>)< �, ��!�!�F 7!��� �� �)>)� (��HPA-1,2,5 7�0K�)���M� �, 43�c� �� 

�����!#�� �d� 4, �0�B ��A)< e�6< f��0V! ��� �0�B 1! g�)< �0*.� �- (��, 7@Y�K0� '! R��M0� ��� ��

 ����, �+�'��� 4* �	�, 7�0�)���M� ��� ��4+��' 1! �� �0_�, (=�! .�� �d� 4, ���HPA-15b �HPA-5b 

�HPA-2b �K+�'��� �Kd� 4%c� �� 1! 4* ��)	 �0*.� =���c� � h��< '! i� (!�)��)� j&�, =�! 1?�� 

����, �� �0_�, (�� �+	�, .

+,���$,� -�:�0�B 7@#��@ ��!�!�F #�0*.� (��PCR7!�! #

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

�–��� ������ �� !�" #��$�%	 &'�  ( ��� )��* + ,"�-. ��� /.�� 0�-.��' ����� 
�–��� ������ �� !�" #��$�%	 &'�  ,*�  ( ,1$.�$* /.�� 0�-.��'����� 
�2����� ��� ������ �� !�" #��$�%	 &'�  ( 34�5�$* 0�-.��' 
624�5�$*+�7$  0�-.��'����� ��� ������ �� !�" #��$�%	 &'�  ( 3
�2PhD 8�9:��� ��$:��� ( ,	�$; �� < =�' /;�+ , >"� ��!< 
�2�+?@  A5?  :PhD ������"� ( ,"�-. ,-1�� ,�@� B+/-C ( ��� ������ �� !�" #��$�%	 &'� ����2�6���
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,��< ,��+��� �4�'>� 3�D ��� ��E/--'�/D� �� ,����71D + ��9��. ��EF  ��'� 

���

���	� 
G$H	+���7$IE ,�'>� J�:K 3�DL.�M�,��< 3�D ,(�4

,I� , ��$* ��� NO" �� �� )$���  /--')Q.(,��< �43�(D

,((�'>�)HPAs ( �/((. T���((" U((V�  T((' ,	��((C ��

,((��< /((���E 3��((*L!� ,((.�� W���((X !+�((* Y((X�* 

,((  3&����((� + ,-���$(("�Z �	 /��((. .�G((�� �� T(([��X 

�("� M$\:(	 ]*�^ �5�; :�(,-���$("�Z �	<��($1���5

 L����!���(!� _� 3������� L`��&	�(L,(�'>� �( +�� 

6(+ ��(a� �($K ��$1���5< ,-���$"�Z �	�(,-���$("�Z �	

 /(��$� !� /(a* ��($1���5<)�.(T((' �(V �< !� ��(; G$(X ��

HPAs ,��< +&V �4/-�@D ,X�� ,b@� 3��E!�" 3�DL��

!+�*GVHD ��; ��I" /��$� !� _� !�@(��� 3��$-* 3�D

/���� �5��� &$�)�.(

��&(((($  !+�((((* NAITP)Neonatal Idiopatic 

Thrombocytopenia Porpura (�� ���(  )(� �+/(; ��

 8/(. ���&(E ����(  T(' ,5�; �� �"� 8/�! ��1��! ��&D

 3��(((*PTP )Post Thrombocitopenic Porpura(��c 

8��* ��� �"� )6(.

,��<�5< M$\:	 �4TD� �	 ,�'>� 3�D�d�c 8��e�"� �* 

f�" !� 3�D ,��<�5< 3+�; ,��@�� 3��* , #��C �D ���E

 ,��< ���Z� 0��"� �� ]$5� T* ,5+ f�" + &('��  T1D �� �D

 >�(Z  ����(1$* !� f!g �'>� ,��' ��/a	 T$h	 ���* ]7: 

 ,-���$"�Z �	 T*L�< ,"��* �hV �+� �D ,5�(75�  3�(D

/((���� �(($%V��)�.(,(("��*HPA-1a�+� T((* 5��&(($ +

�+� (((-�Z  3�(((D �(((* ,DNA �((($i� ��$((("�/��Z$D

]((5< j�k((\  3�D/(($	�HI'���9$5�)Allele - Specific 

Oligonucleotide Hybridization(,(I� ,"��* Ll@($��� 

 ,5�(m �+/(%  #�(aO^)Restriction Fragment Length 

Polymorphism Analysis(l�&((�< !� 8��e�(("� �((* L3�((D

 + 8/(((--' �+/(((% PCR-SSP)Polymerase Chain 

Reaction _ Sequence Specific Primers ( �(9�� !� &($�

�+� ,��< G�� ,"��* 3�D �4, �D �< ��($  !� T' /-.�* �(D

PCR-SSP8��" + G���:$* ���� �� ��*��' G��	)d2�.(

*(V�	 �(* T(�� T(' G(,��<�5< ,��+��� T�4,(�'>� 3�(D

 �$a1V �� ,(  #+�(e�  AI�\  3�D T5�@(  G(�� + /(.�* 

$  �� #+�e	 YX�*(5< ��&($"�&$��$1���(�� ��(T* �Z@� ��� 

,��< �4, ,�'>� 3�D L��. �� + n�$. ��&$  G�@����,(��+ 

,��< �4f!g ,��$���oV T�O-  + �$a1V �D �� ,�'>� 3�D 

�"� 3�+�[ +)��L�cL6.(

,��< 3�95�*�K �4�$1D� �* 8+>X ,�'>� 3�D �����(��

���((X �((*8/((. ��(($* WL!+�((* �((O� �� T((' ,����((1$* �� 

, 3�+�[ &$� /���� ���^ 3&����� + ,-���$"�Z �	 /.�* .

���&E f/X T* TV�	 �* Ta5�O  G�� �� ��5 �� ,(IZ^ 3�D

 ](5< ,(��+��� ���  T(* T(V�	 �(* ��($����� �� ,(�'>� 3�(D

,�����	 ��V�  3�DLG1([ T' /. �>	 8�� 3!�/(�� �+� 

PCR-SSP ,��< ���+ ,"��* T* �43��/(a	 �� ,�'>� 3�D

 T@(���  ,("��* + ��(� ��E/(--'�/D� !� �� �+� G((�� 3�

 G$$a	HPA-1a �$' �* �&$5� �+� T* ��V�  3�D)ELISA (

������ .


 ��� �
���
��* ,e$C�	 n�� !� 8/. f�b�� Ta5�O  .T��1� ��(� 3�D 

)p,I$  ] �' ��� ��$5 (!�Qqq!� �e� ��(� ��E/(--'�/D� 

T(5�5 �� ���(h	 ��(� ��(���� 8�(9��� T* 8/--' TaV��  3�(D

 ���a�� /[ 3+�;EDTA r1V /���E 3�+< .T��1� 3�$E �(D

 f�b�� ,���k	 #��C T*/..

=��\�"� 3��* DNA ��(ZIE !� �� ��(V�  /$e(" 3�(D 

#�' ,��* �$' +�4�$' ���(" 3���� T(' /(���E 8��e�("� 

,  j�k\  /.�*.

((* (s(($	��4 G$(($a	 3��HPA-1,2,3,4,5,15 �+� !� 

PCR-SSP 7�  ]1a5����"� `Zm +5�#��($$o	 ,(1' �(* A

T' /���E 8��e�"� ��! �� , 8��� t�. ��(.)��(.��T(5�5 

s(($	��4 G$(($a	 3��((* T((��E�/V u-(('�+�����((  ]((5< 

�((((i�)HPA-1a,1b,2a,2b,3a,3b,4a,4b,5a,5b,15a,15b (

 /(. 8��e�("� .5��((	 �+/((V �� �(D�E!�K< ,��(("� 8/( < .

#��C T* �D�E!�K< �"� !�" �($' 8�9:(�� !< �� 3!�("

 /�/. T$h	 ����� ��� ������ �� !�" #��$�%	 &'�  .l(b;

 �%  ,I'(��-'�+ 3(u�c��$5+�7$  +] �(. ��(�$5+�7$  

T(((��1�DNA L�+ u-((('�+ v�(((I\  !� �(((�$5+�7$  �

(D �� �(D�E!�K< v�I\  !� ��$5+�7$  ��(* T(5�5 �.v�(I\ 

 ](5< j�k(\  �E!�(K< ] �(. �D�E!�K<)allele specific 

primer (]((5< +� w��:((  �E!�((K< L)common primer ( L
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�+� 86L8��1.�L&$�����

���

��> f�:�0�B �� �� (��b?< Rk)H6� (!�, ��d0�! ��)� �'!��! � ��"� =dT/ #�'!��! #���9'�/B �A!)< 7@

�'!��! 
(bp) 

�A!)< ��"� =dT/ 
(µM) 

�'!��! 

(bp) 
�0�B 7@l03�� 

dc 
5' TCACAGCGAGGTGAGGCCA 3' 
5' TCACAGCGAGGTGAGGCCG 3' 
5' GGAGGTAGAGAGTCGCCATAG 3' 

��/c

�d 

�d 

�� 

1a 
1b 

Common 
HPA-1 

��� 
5' GCCCCCAGGGCTCCTGAC 3' 
5' GCCCCCAGGGCTCCTGAT 3' 
5' TCAGCATTGTCCTGCAGCCA 3' 

��/c

�� 

�� 

�c 

2a 
2b 

Common 
HPA-2 

��� 
5' TGGACTGGGGCTGCCCAT 3' 
5' TGGACTGGGGCTGCCCAG 3' 
5' TCCATGTTCACTTGAAGTGCT 3' 

�/c

�d 

�d 

�� 

3a 
3b 

Common 
HPA-3 

��c 
5' GCTGGCCACCCAGTGCG 3' 
5' GCTGGCCACCCAGTGCA 3' 
5' CAGGGGTTTTCGAGGGCCT 3' 

��/c

�� 

�� 

�d 

4a 
4b 

Common 
HPA-4 

�6� 
5' AGAGTCTACCTGTTTACTATCAAAG 3' 
5' AGAGTCTACCTGTTTACTATCAAAA 3' 
5' CTCTCATGGAAAATGGCAGTACA 3' 

�/c

�� 

�� 

�� 

5a 
5b 

common 
HPA-5 

��� 
5' TTCAAATTCTTGGTAAATCCTCG 3' 
5' TTCAAATTCTTGGTAAATCCTCT 3' 
5' ATGAACCTTATGATGACCTATTC 3' 

�/c

�� 

�� 

�� 

15a 
15b 

Commom 
HPA-15 

6�d 5' GCCTTCCCAACCATTCCCTTA 3' 
5' TCACGGATTTCTGTTGTGTTTC 3' �/c

�� 

�� 
u$� 8/��*  

0�7a  
HGH 

�E!�(K< �eV )�HGH)u-('�+ �(Zx  ��(�-'PCR ( +

dH2O,��h� �iIK T* T�@* f�/' �D ,��k  ��/�  T' ��* 

�.�� �E!�K< �< 3��* �i� ���  .�(D 3��(* l(�&�< ��/(�  

u-'�+�/c��$5+�7$  ��* 3��(* ,(I' #��(C T(* T'�(D 

T��([� u-('�+ v�(I\  �� + /���E TZ"�%  u-'�+ 8�+�

/((. .] �((. u-(('�+ v�((I\  :�L���((* �((�$5+�7$  �/c

�(((((�$5+�7$ dNTPs L�/c�(((((�$5+�7$  MgCl2+�/�

��$5+�7$ dH2O,(  u-('�+ T5�5 �D 3��* /(.�* .�(iIK

 ,��h�MgCl2u-'�+ T1D �� �(D�/��(i� �� �g�( +�7$  

/. T���E .!� _���3�( � �� ��$("�*�7�� T�$^� °Cd� L

];�� PCR ��! #��C T*/. f�b��.

�]7$" :°Cd� #/  T* �cT$��y 

�]7$" :°Cd� #/  T* ��LT$��y °C�� #/  T* 6�

LT$��y°C�� #/  T* �cT$��y 

�c ]7$" :°Cd� #/  T*��LT($��y °C�� #/(  T(* 6�

LT$��y°C�� #/  T* �cT$��y 

�� "]7$:°Cd� #/  T*��LT($��y °C�� #/(  T(* �c

LT$��y°C�� #/  T* ��cT$��y 

�]7$" :°C6#/  T* �T�$^� 

�($x7	 ];��  f�b�� !� _� L#g�k(%  PCR �4 3+� 

!��E<�/�%{(�� !� 8��e�("� �(* + 8/. !���+��75� 3&($ <

+ /�� +�* f��/$	���	�-$ �I�� _���	 UV  ,"��* + 8/D�:  

/�/. .�+/(V �� ](5< �D 3��* ��i��� ���  8!�/�����:(� 

�"� 8/. 8��� .

3+� �((* 6cT((��1� HPA-1a)�� �$��((	 T((* T((V�	 �((*

 |(�� T(a5�O  ,��( ! ���+/(%  + �&($5� �$' ������6c
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,��< ,��+��� �4�'>� 3�D ��� ��E/--'�/D� �� ,����71D + ��9��. ��EF  ��'� 

���

,"��* 3��* T��1�HPA-1a 8��e�("� ���(  �&($5� �+� T*

/-���E ���^ (�+� �* 8+>XPCR-SSP 8��e�"� �* �($' !� 

�&$5�)/ ��� (,}$	�-� ,"��* &($� �(��E #��(C .��(m T(*

 T��1� TC>� ��(�a�� /([ 8��  �� ] �' ��� 3�DEDTA 

l(b; �(* + ,��(	+� #��C T* 8�9:�� !< T* ������ !� _�

�cc #��e; T* ��$5+�7$  U,��< �* 8/$.�� ]7. /[ 3��*

HPA-1a 8�9:(�� !< 3� � �� �X�" )� #/  T* + T��[� 

�/�/. T*�7�._}" �f�b�� �:�@. ];��  TZ	�  ���E +

�cc ,��< !� ��$5+�7$  �(D T(* !�/$@('��� �* TE+F-' G �$D

 T��[� 8�e; /. .#/(  T* �c8�9:(�� !< 3�( � �� T(�$^� 

T*�7�� /�/. f�(b�� �:(�@. ](;��  _}" +�(��E .�c

G�/�&-* ]$�  ���	 !� ��$5+�7$ )TMB ( ���@(*�" ���(-X T(*

 �< T*8�+&�� /. #/  T* +��+ 8�9:�� !< 3� � �� T�$^� 

T*�7�� ,7���	 /���E .�� 3��(� ~�V _}" ��c �� ���(� 

)rV�  3��* (+6�c�� ���(� ),("��* ���(  T(��1� 3��(*(

����^./.!� �(�1' 3��� ~�V�/c!� u$(* L,(e-  �/c

��(C T(* 8�+/(%  +� G$* �� + �Zx #���&(E ,-$*�(-$* 

/�/. .*�� �D �� �� ��(V�  ,(e-  + �(Zx  T��1� 3��' �

/-���E ���^ 8��e�"� ���  �$'.

T(5��a  !� ,(�4 ,��+��� G$$a	 3��* Hardy weinberg L

�$a1V G$* ,��+��� T@���  T@(���  �� !< !� AI�\  3�D

�Z@� �D)��( !<Z(L+ ,5�(75�  �+� +� ���(�� T@(���  

�&$5� +,(��+��� ,"��* HPA-1a ��( !< !� ,9�@(Z1D X2

�"� 8/. 8��e�"� .

�� ����� 
���a1V �cc T(* 8/(--' T(aV��  ��� ��E/--'�/D� !� �e� 

���(^ ,("��* ���  `$�%	 G�� �� ���h	 ��� ������ 8�9���

 ��/(a	 G�� !� T' /-���E�c%+ ��( �c%8�+/(%  �� �!

,-" �c�(	 �c,-(" G$9��($  �(* + ��(" �c±6c��(" 

/���* .]5< (D,��< 3� �4, ��(:� ,(�'>� 3�(D T(' /(-D�

HPA-5a LHPA-4a LHPA-2a +HPA-1a ����� f�1	 �� 

8/. 8/�� /(��)�cc.(% ��(�+ T(' ,5�(; ��HPA-1b)6(%L

HPA-2b)d�(%LHPA-3a)��(%LHPA-3b)��(%LHPA- 

 5b)�(%LHPA – 15 a)��(%LHPA – 15 b )��(%8��(*

HPA-4b/:((� 8/D�:((  ��>((C� .,((��+��� 3�((DHPA-3a+

HPA-15a /(:� 8/(D�:  ��>(C� .,��+��� 3�(DHPA-3a +

,��< ,�4 ,��+��� �4�+/(V �� ,(�'>� 3�D�8��� ��:(� 

�"� 8/. .

f��>$:EAB ��@ ��!�!�F �0�B (�� 7@=���> �� �0*.� (��

4�A�%� ��)� 

��@ ��!�!�F l03��HPA 

d�/c1a 

c�/c1b 

�6/c2a 

6�/c2b 

6�/c3a 

��/c3b 

�4a 

c4b 

dd/c5a 

c�/c5b 

6�/c15a 

��/c15b 

,��< ,(}$	�-� ,(��+��� �4,(((  ��(:� ,(�'>� 3�(D /(D�

 T(((* v�(((*�  ,((((�$"�9�!�1D ��&((($  G(��((�:(($* T((('

HPA-1a/1a )d�(%LHPA-4a/4a )�cc(%LHPA-5a/5a 

)d�(%+G���:$* "�9�!+��D ��&$  T(* v�(*�  ,�$HPA-

2a/2b)d�(%, /-.�* .

#�(((9�!�1D ��7(((.� HPA-1b/1b LHPA-2b/2b L

HPA-4b/4b LHPA-5b/5b ,(1� 8/D�:  /��(. .,(��+���

 ���(  �� #�(9�!+��D f��HPA-3a/b L�d%���(  �� +

HPA-15a/b L��%8��((* ��7((.� T((* �Z@((� T((' /((��

 ,��< G$1D #�9�!�1D �4�D)a/a +b/b ( ("lh3��:($* ��

,((  ���� /-((.�* .3��((* 8/(( < �(("� T((* ,}$	�((-� ,((��+���

,��< �4�+/(V �� T(a5�O  ���  ,�'>� 3�D�8��� ��:(� 

�"� 8/. .,C�k(��� �($K 3�D/(��* ]��/	 ��; �hV

 v�*�  ,IC� /��* �* ]5< T* 3�DHPA-3a,3b �(�h* &��(1	 +

�< * �Z@� ]5< +� G�� �$x7	 |���. �� ,	��$$o	 L�D �+� T

�"� 8/. 8��� A5�7�  ��'�)�6L��.(f�(�4 ����	 ����� 

#g�k((%  !��((�+��75� +PCR ]7((. �� �8��� ��:((� 

8/. /��.
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f��>
:EAB ��@ ��!�!�F 43�c� �0�B (�� 7@R��A�%� �8� Y�0� �, 7!�! =���> �� �0*.� (�� 

HPA-15 
Alleles 

HPA-5 
Alleles 

HPA-4 
Alleles 

HPA-3 
Alleles 

HPA-2 
Alleles 

HPA-1 
Alleles D,�+� 

15b 15a 5b 5a 4b 4a 3b 3a 2b 2a 1b 1a =���>)�!��<(

Simese et al. 
)�dd�(22�c/cdc/cc/cc/�6�/c��/cc�/cd�/c��/c��/c

��15< 
)d�=N(

Holensteiner 
et al. 

)�dd�(
22��/c�d/c22�d/c��/cc�/cd�/c��/c��/c

u��	� 
)dcc=N(

Kekomaki  
et al.  

)�dd�(
22c�/cd�/c226�/c�d/ccd/cd�/c�6/c��/c

/�>-� 
)�cc=N(

Kim et al. 
)�dd�(222�d/cc/cc/���/c��/c��/c��/cc�/cd�/c

( ,������<
,�+!� < 

)�cc=N(
Tanaka et al. 

)�dd�(22c6�/cd�6/cc�/cdd/c6�/c��/c��/c��/cc�/cdd/c
G��4 

)���=N(
Muniz-Diaz 

et al. 
)�dd�(

22��/c��/cc/cc/���/c��/c�c/cdc/c�d/c��/c
*�$��}"� 
)�cc=N(

Seo et al. 
)�dd�(22c�/cd�/cc�/cdd/c�d/c��/cc�/cd�/cc�/cdd/c

8�' 
)�cc=N(

Drzewek  
et al. 

)�dd�(
22��/c�d/cc/cc/�c�/c��/ccd/cd�/c��/c�d/c

���"�� /$e"
�7�� < 

Chiba et al. 
)�ccc(22c6/cd�/cc/cc/���/c��/cc6/cd�/cc/cc/�

���"�}��"
�7�� < 

)d�=N(

Al-Sheikh  
et al. 

)�ccc(
22c�/cd�/cc�/cd�/c��/cd�/cc6/cd�/cc/cc/�

���@*�X
3��a" 

)�6=N(
Ferrer et al. 

)�cc�(22�6/c��/cc/cc/�2��/c��/c��/c��/c��/c
�D�*�* 

)��c=N(
Jones et al. 

)�cc�(22c�/cd�/cc/cc/�2��/cc�/cd�/c��/c�6/c
���@I9�� 

)��6=N(
Shih et al. 

)�cc�(��/c6�/c22226�/c22222
/-I��	 

)���=N(
Cardone  

et al. 
)�cc6(

6d/c��/c2222222222
]�!�* 

)���=N(

Feng et al. 
)��)(�cc�(6�/c�6/cc�/cd�/cc�/cdd/c6�/c�d/cc�/cd�/cc�/cdd/c

G$� 
)�ccc=N(

Tomicic  
et al. 

)��)(�cc�(
6�/c��/c2222��/c22222

,"�+�' 
)��d=N(

Al-Subaie  
et al. 

)��)(�cc�(
22�6/c��/cc�/cd�/c��/c��/c��/c��/c��/c

G��%* 
)�d6=N(

�[�; Ta5�O  
��/c6�/cc�/cdd/cc/cc/�6�/c6�/c�6/cc�/cd�/c

����� 
)�cc=N(

*3��* ����� !� �e� /k7� |�� HPA-5a/-���E ���^ ,"��* ���  .
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E?	m:L�<)�@ HPA-1-HPA-5,HPA-15 �,;�� PCR-SSP)!'

=�� =�!� 4K, LKQ:HPA-1a #HPA-1b#HPA-2a #HPA-2b#

HPA-3a #HPA-3b #)bp Size marker mUU (#HPA-4a HPA-

4b#HPA-5a #HPA-5b#HPA-15a#HPA-15b LKK�<)�@ EKKG�V :

HPA-1a/1a,2a/2b,3a/3b,4a/4a,/5a/5a,15a/15b ���	�,.

!� ��� ��:� �&$5� �+� ����� 6cT��1� HPA-1a ���(  

�+� T* ,91D T(' �+� +� �(D T(* ,"��(*PCR-SSP 

L/���* �Zx ��T��1� )��(%�((Zx  L�&($5� �+� T*/�/.

 #�9�!�((((1D ,(((91D T(((')HPA-1a/1a (/���((((* .6

T((��1�)�c(%(' /�/. ,((e-  �&(($5� �+� T((*,(91D T

#�((9�!�1D)HPA-1a/1a ( !� + 8��((*�c���((  HPA-1a 

,-$*�((-$*L6#�((9�!+��D ���((  )HPA-1a/1b ( ,�*�((  +

/���* #�9�!�1D.

�+� �$"�@; ��%,(e-  T(��1� ��/(�� �(IX T(* +

3��*HPA-1a��Z� TZ"�%  ]*�^ �< �$C�k��� .

��( !< �(* �+� +� G(�� 3��( < ,"��* X2��� ��:(�

>����(-a  �+� +� G$(*,����(  T(���-� + �@($� ���

 /��. 3�� < ,"��* ����/b  + ��; w�7: LG$* �>��� 

-a  lD!�* �+� +�,,1� ��� /.�*)��/c=p(.

��� 
����� , ��:� �[�; `$�%	 ,��+��� ��&$  G���:$* /D�

 T(* v�*�  ,�4HPA-1a)d�/c(LHPA-4a)c/�(+HPA-

5a)dd/c(, /.�* .](5< G�� 3��* 8/. f>X� ,��+��� �� �(D

 8�+/(%  �� U$	�	 T* #�a5�O  ���")�2��/c(L)�2d�/c(

+)dd/c2�d/c(, /-.�* .,��+��� G���1' �9�� 3�" !� �D

T((((* v�((((*� HPA-1b)c�/c(LHPA-4b)c/c(+HPA-

5b)c�/c(,��+��� T' �"� �(D 3��(* 8/( < �("� T* 3�D

 �	 T(* #�a5�O  �9�� �� f�/' 8�+/(%  �� U($	)��/c2c(L

)c�/c2c(+)c6/c2c�/c(8/((. ���&((E /((�� .T@((���  ��

 #+�(e	 ��&($  G���:$* L#�a5�O  �9�� �* Ta5�O  G�� �����

 ]((5< ��((�+ �� 3�(((DHPA-2a)�6/c(+HPA-2b)6�/c(

�� 8/(. f>(X� ���(�� �� T(' ,5�(; �� �"� 8/. 8/D�: 

 3��(* #�(a5�O  ���"HPA-2a 8�+/(%  �� d�/c2��/c+

3��*HPA-2b 8�+/%  �� ��/c2c6/c8/(���E �('� /(�� .

]((((5< ��(((�+ 3�((DHPA-3a,-3b)��/cL6�/c(+HPA-

15a,-15b)��/cL6�/c(, /-.�* .

#�((a5�O  ���((" �((* �(([�; T((a5�O  ���((�� T@((���  �� 

,��+��� T' /���E M\: HPA-1a,-1b �(* Ta5�O  G�� �� 

(((*�X �� 8/((( < �((("� T(((* ���(((��3��a(((" ���@)cL�(L

G$((((�)cc�/cLdd6/c(8�((((' L)c�/cLdd/c(L+ /((((-D 

�+!� <)cL�(,-a  �>��� �+/* #�(a5�O  ���(�� �(* + ���

((b���(((. f/(((15< �� 8(((��	� L��(L�$��}(("� L/((�>-� Lu

 �* _$I9�� + �7�� < ���"��/$e" ,-a  �>��� , ��� /(.�* 

)c�/cp<)(��2��L��(.:((� T@((���  G((�� G$((-� l((D ��

,  ,��+��� ���  �� /D�HPA-1a,-1b T$Z(. ��:$* �  ����� 

�"� ,��$"< #�a5�O  �� 8/ < �"� T* ����� .n�$(. ��&$ 

HPA-2a,-2b �$a1V ���" !� #+�e�  ����� �� + 8��(* �(D

*(1D �(,(-a  �>��� 3���� 8/. ���&E ����� T�("� ��� 

)c�/cp<(.��((�+ T@(��� HPA-3a,-3b)��/cL6�/c(��

r( ��V �� ,(IZ^ #�(a5�O  �(* �[�; Ta5�O  ���  �$a1V

 , ��:� �9�� ��(15< �� ](5< +� G(�� ,(��+��� �* T' /D�+

,(-a  �>�(�� �+/(* 8�' �< ��(�+ �(* + ��� �(9�� �� �(D

�$a1V u��	� /-��  �D)�d/cL��/c(�$��}("� L)��/cL��/c(

/(�>-� +)6�/cL�d/c(,(-a  �>��� 3���� ,(  ��� /(.�* 

)c�/cp<(.��(�+ �  Ta5�O  ��HPA-3b !� ��:($* HPA-

3a �"� 8/ < �"� T* .���&(E T(a5�O  �� ,h*�:(  3�(D 

��' ,-��$' !����" + /-D �� T' ���� ��V+ &$� 3&�+/�� �� 

�< �� �D+���HPA-3b U$	�	 T(*c/�+��/c!� + 8��((* 

,((((��+���HPA-3a U(((($	�	 T((((* c/c+6�/c��:(((($* 

,  .�*/-)��L�c(.

��+���(,HPA-4a,-4b )c/cLc/�(��:($* �  Ta5�O  ��

$Z.(���� T(* �("� T( < �(]5< G�� 3��* 8/ a5�O  �� �D(#�

,��(((�+��)���@(((I9�� L��(((15< L�$��}((("� (���((("��/$e" +

,��7�� <)c/cLc/�(, #�(a5�O  �� T(' ,5�(; �� /(.�*

 G$((� /((-��  ,��$(("<)cc�/cLdd6/c(8�((' L���@((*�X +
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3��a((")c�/d�Lc/c(L���&((E n�$((. !� ,��((DHPA-4b 

,(��< ���(; ��(1�;� + �"� 8/. f>X� 3��(* /([ 3�(D

HPA-4a,-4b �$a1V G���� ���� ��(V+ �(D)��L�cL��(.

](5< ���(; f/XHPA-4b ���(�� T*�:(  �(  �($a1V �� 

��(�+ �(* + �("� �7�� < + ��+�� #�a5�O  �� 8/. ���&E

 3/C�� /-�)c�/c2cc�/c(,��$("< �($a1V �� ]5< G��

,-a  3�� < �>��� 3���� , ��� /.�*)c�/cp< .( 

]5< ���+ T@���  3�DHPA-5 ,  ��:� ,(��+��� T' /D�

HPA-5a,-5b G$� + 8�' �� ]5< +� G�� ,��+��� �* )c�/c+

d�/c(3��a" ���@*�X �� �< ,��+��� �* +)c�/c+d�/c(L

,-a  �>��� �+/* �$a1V ���" �� �< ,��+��� �* + ��� �(D

,-a  �>��� �* �"� ���)c�/cp<)(�dL��L��.(

�< !� ,5�(75�  0�("� T' �VHPA-15a,-15b ��(" �� 

�cc� ,��< G�� ,��+��� L/. A:' ��" �� �4 + �($�� 3�D

 �("� 8/(. ,("��* r( ��V !� ,�a* �� T��E�/V ��m T*.

�� ,"��* , ��:� ]C�; ��� ,��+��� /D�HPA-15a,-15b 

](((�!�* �(((* T@(((���  �� �(((  �((($a1V ��)6d/cL��/c(L

/-I��	)��/cL6�/c(G$� L)6�/cL�6/c(+/-I	�7("� )6�/cL

��/c(,(-a  �>�(�� �+/(* + 8��(* 8�+/(%  )� �� ���

�"� .,(��+��� �(  Ta5�O  �� 8+>X T*HPA-15a !� �(�1' 

,��+���HPA-15b ��* /-I��	 #�a5�O  �� ��>Z^ T' 8)��/c+

6�/c(�����' +)��/c+6�/c(�"� 8/. ���&E &$�)�.(

Ta5�O  �� ,��< 3+� �* T' 3� �4�$a1V �� ,�'>� 3�D

 ,}$	�(((-� ,(((��+��� LT(((���E #��(((C /(((-D ��$((("���

,��< �4�D)#�9�!+��D + #�9�!�1D (T(' /�/(. ���&E

 Ta5�O  ����� �* T@���  �� ,(-a  #�(�>��� �[�; �� 3���

 ,��< ,��+��� �4,(�'>� 3�(DHPA-1,-2,-3,-5 +� G(�� �� 

/���� ��V+ �$a1V)c�/cp<(.��&($  T*�:(  ����(  �(h-	

 ,}$	�-� ,��+���HPA-1b/1b, HPA-4a/4a ���(; f/X +

#�(((9�!�1D 3�(((DHPA-2b/2bLHPA-4b/4b +HPA-

5b/5b,((  T((a5�O  +� �((D �� +/((* T((' /-((.�* �>�((�� �

,((-a  /-�@((D ��� .���((; f/((XHPA-3a ,((��+��� +�cc

3/C��HAP-3b /(-D ��$("��� �$a1V �� LT(V�	 ](*�^ 

,  /.�* .T(' /-�@(D ,(����� ��$�:(	�! /-D ��$"�����cc

8��' #�V�h  /-D T* u$� ��" v>�(�� f/X �IX T* + /��

 �$ �^ ���" �* ]��/(	 /(^�� ����D�� /-D �� �D ,(7$��4 3�(D

,  /-.�*)�6.(,IX ��5 3��F� + , �^ #�'��:  ��V+ lK�

 ,(  �i� T* L��$����� �* ���< T(��1� ���(; f/(X /("� !� 3�

 �� ��(V�  , �(^ v>�(�� + �([�; T(a5�O  �� ��$�:	�!

/.�* �>��� G�� ,5�1�;� 8/--' T$V�	 L��$����� .

�� �� (a5�O  G(7.� T(#�9�!�1D ��b/b]5< 3��* 3�D 

HPA-1/2/4 Ta5�O  T*�:  T' /:� 8/D�:  G"����71D +

]5< 3��* 3�DHPA-1/2/5/6 3+� �* �6� ��(� 8/--'�/D� 

Ta5�O  + G$� �� ��� ]5< 3��* ����71D +3�(DHPA-4/6 

�"� ,:'��  3�D�*�* 3+� �*)��L�6(.

,((��< s(($	��4 G$(($a	 �4M$\:((	 �� ,((�'>� 3�((D

f�/-" �5< )$-���$"�Z �	 3�D N$%(C �� �� /�+� L��$1��

 ,��< 3���� ����1$* �hV 3��* )($��4 8�+�:  L,�'>� 3�D

 !� 3�$9:$� �hVNAITP ���� �$1D� 3��F� #�a5�O  +.

�+� �+� /(-��  )�4�5+�" 3�D L�-("��I����1�� 3�(D

MAIPA�+� +T((���� �(($$o	 3�((DL�&(($5� T((* !�(($� T((1D 

,��< f�" ,(��< T$IX j�k\  3�D �4	 3�(D T(a5�O  �(%

/���� .

�+� !� �(([�; T((a5�O  �� PCR-SSP ,((;��m `((Zm 

��'� A5�7�  ,(��< s($	��4 G$($a	 3��(* �4,(�'>� 3�(D

 ,(	��$$o	 ��(V�  ,D�9:�� !< |���. `Zm T' 8/. 8��e�"�

 �("� 8/. ��1X� �< �� &$� .�� ,C�k(��� �($K 3�D/(��*

 ,("��*HPA-3a,-3b #�((a5�O  !� �(9�� ,�(a* /(-��1D 

,IX �(��E f�b�� �$x7	 /�+� �� T' ,eI�\  #��$$o	 lK�L

��(b�� ,(II� �D/(��* ,��(h� M$\:	 �� � � /�/. 8/D�: 

/:�)�6L��(.] �(. 8/. ��1X� #��$$o	 :��(����E ��(b��

 ]((5< �((* �((D�E!�K< �/((. �((eV T((I;�  �� ,((	���;

T((m�*� )Annealing ( �((iIK uD�((' LDNA, MgCl2+

3�E!�K< v�I\ )Primer Mix(f�($-$ �5< ���(* !� 8��e�"� L

+ G$��((�* L�+�@(($IE L#�e5�(("DMSO v�((I\  T(($h	 �� 

u-'�+)Master Mix ( + f�(" ]7$(" �� �D���7	 uD�' +

�< u��&�� ,(  f��(h� ]7$(" �� �(D /-(.�* .!� ,�(a* ��

#�((a5�O L�+� !� 8��e�(("� PCR-RFLP + �(($x7	 �((hV 

,(("��*HPA-3a,-3b !� �((	 �(("� 8/((. ��h-:(($� ]��/((	

 ]((5< +� G((�� ���((�� �$@((e	 �� ,C�k((��� �(($K 3�D/((��*

 ,  �i� T* + ��. 3�$E�IV ���(�� �+� G(�� �(* T(' /("�

 ,((��+��� ,(("��* !� ]((C�;HPA-3a,-3b f/((X ](($5� T((* 
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���

��1�X� ]*�^ ����� ,"��* �� ,C�k��� �$K 3�D/��* ]��/	

 (,/-.�*)��L��(.Ta5�O  G�� �� �� ! ���+/%  ]$5� T*

�+� �9� f�b�� B�� ��.

(	 �(* (#+�(e	 T(* TV� ,(��+��� ��&($  �� �(DHPA-1 L

HPA-2 +HPA-5 �(($a1V �((* T@((���  �� �((  T((a �V �� 

,���+�� ���"�� /$e"L,(  �(i� T*)(��%	 ��(1�;� /("�

 ,��< /$5�	 ,��< G�� |"�	 ,�'>� /[ 3��* �4!� #+�e�  �D

 -$ ! G�� �� ,���+�� ���"�� /$e" ����� T* TV�	 �* + /.�* T

8/D�: HPA-1a ,("��* �%	 ����� T1D �� LG(�� /��(. 

,��< ��:� W���X !+�* UV�  ��$����� �� 3��*.W�X �� 

HPA-1b/2b/5b/15b ,-$5�((* �(($1D� 3���� �(("� G((71  

���  G�� �� ,aO^ �i� ��h�� T' /-.�* T* !�$� ,"��* 3�(D

,��< 3��* f��	 + ��:$* �4,��< + �D ��*3���� ,�'>� 3�D .

��" �� �dd� &($5� �+� ���(ZIE ,E/-Z@(� �+� �(* 

/( �V !�(� T(* & �^)Assay= SPRCA Solid Phase Red 

Cell Adhesive(L,��< ,"��* 3��* 3+� �(* �D���T(��1� 

T��1� + /. f�b�� ��1��! !� ]Z^ f�" �+� �(* ,(e-  3�(D

PCR-SSP T' /�/. /$��	 &$� ��(D �(* T(��1� �+� +� �

/�/(. ,e- )�.(T(a5�O  �� &(-$7	�+ ��(" �� ����(71D +

�cc�LT��1� !� !� 8/ < �"� T* 3�D�ccc��� 8/--'�/D� 

�+� +� �((* T(('PCR-SSP+�&(($5� ,((��< �4HPA-1a �� 

�&$5� �+� �* /���1� ,"��*�cc T(��1� )�/�(%+ ,(e- �

8��(1D T(* �($�� T��1� T' /���* ,-$*�-$* T��1��6!� ���( 

T��1� �+� T(* ,(e-  3�DPCR-SSP ���(^ ,("��* ���(  

/-���E+�(D /(. M\:  �6#�(9�!�1D ���(  HPA-
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Abstract 
Background and Objectives 
Serologic methodes used in HPA–typing are limited due to restricted access to specific anti-
sera and decreased platelet count in thrombocytopenic patients. Therefore, several DNA-based 
HPA-genotyping techniques were used to determine the genotype of HPAs. Since nothing is 
known about the HPA gene frequency in Iran, this study was performed to determine its 
frequency in some Iranian blood donors.  
 
Materials and Methods 
DNA was extracted from a 3-ml whole blood sample prepared from donations of 100 Iranian 
blood donors collected in EDTA-coated blood tubes. Human platelet (PLT) alloantigens 
(HPA)-1/2/3/4/5 and HPA-15  typing  were performed by the Polymerase Chain Reaction – 
Sequence Specific  Primer technique  ( PCR-SSP), and HPA-1a phenotyping was performed 
by ELISA method for 40 % of samples.    
 
Results 
The frequencies of HPA genes were: HPA-1a 98% , HPA-1b  2% , HPA-2a 54% ,  HPA-2b  
46% , HPA-3a  48% , HPA-3b  52% ,  HPA-4a  100% , HPA-5a 99% , HPA-5b 1% , HPA-15a 
47% , and HPA-15b  53%. HPA-4b was not  found . The frequencies of HPA phenotypes  
were determined to be: HPA1a/1a  96% ,  HPA1a/1b  4% , HPA2a/2a  8% ,  HPA2a/2b  92% ,  
HPA3a/3a  19% , HPA3a/3b  59% , HPA3b/3b 22%,  HPA4a/4a  100% ,  HPA5a/5a  98% , 
HPA5b/5b   2% , HPA15a/15a  14% , HPA15a/15b  67% , and HPA15b/15b  19%. 40 HPA-1a 
phenotyping by ELISA showed 26 positive (OD > 0.5 ), 4 negative (OD < 0.3 ), and 10 
indeterminate samples (0.3 <  OD < 0.5) .  
 
Conclusions 
No HPA-1b/b homozygous genotype similar to other Asian studies was found. Since HPA-1,-
2,-5 frequencies in the population under study differ from the European Caucasian race, it 
seems that antibody production in our population might be different from other Caucasians. 
According to HPA frequencies, it seems that HPA-2b, HPA-5b and HPA-15b may induce 
posttransfusion purpura and platelet refractoriness which need further investigation.  
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