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�9.@�6 .��� ��Q��3���� �6 �7E� F���,1 c��2 d/9�� I1��T \3� ���h�6 (."�9��@ .

���)0?�\α2β1
���357�� � \#���T \3��1� (.@ F02�?@ $�E7 (."� �]��H �� 3F�6 ��7E� $.
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{�" $�E7 F6 (."�@I.��T \3(."� � [ Zp" qP� 0[� �!�09�._� ��RF0�6�� �1�� 
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α1β1
T3T.?]�H�� F7 $�E7 (."�9��7E� g >� ����S� Z�p" ��!#
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α 5β1T3	 (."�30/"��]3\ ���)0?�\�!#β1

α 6β1T3�P (."�3?3\

αIIbβ3

T3,'� (."�9,T3v������/3?9	3�]��?$�����	 � $�� ����� \���)0?�\
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���)0?�\�!#β3

αVβ3
T3� (."��0/"��03\�1� F7�9	 F�6 ."���30/"���]30?��v0�1� � \3\
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)�wCCC��iD 9(���1� .�����?- ���S� ���,0J� $� �N \��� �
�!.[��#�&�V ��06#GPIb BGPIX �GPV ��de,i� D \
� .D ��9FD .??D v���� (���"�2 �6� F6 b,_0� F !3\�!9���6 
�!���e�#?o91�� N� 3.?0�! \)�(.N +� � ����6 �!.[��#

63$��u�� " ���� ��,1 `a1 �� de,i D 3."N�)=(.��_	3�
GPIbα)0�6 ��,1 `a1 �� 9N F6����!.�[��#����)#

���?_9GPIX �GPIbβ���� .���! �� Z��%4 N N� +�.��D����
�!.[��#de,i D GpIb-V-IX j-�6 $�.p	 �6 Z!�D �3$�
GPIbαN����6 �����>?!�" #���!9�]h N� ��3 �����"�6 +�.?��1 R

��13�BSS (Bernard soulier syndrome)��9@���.GPIX  
�GPV 6�' F�o O��3F6 $P���D ��.e�.?,Q0� �)):(.

pS�3p�.4 O��.���� �� T3."�(GPIb-V-IX �J*� 
FD �1� (��DGPIb-IX���� #�_	 �3��p_"� �#p0�� ��RN�

GPIbα�9.@�6 .���� \��� ��[ �6 F����V F"�3\GPIbα�� 
�DE� �!#"��"� 9@�� �90i��."� N� (��&0�1� 8h�_0� �3N�.

O<�13,T���3v�����e3\���NK <�$.�@ ���_	 � N��v���
�DE� �&�	 N��6 � �! �3.���1 R��� \�*�o#� �1E� 9�

,-9��%� Yo�GPIbα" �3*� 5.!�(�� �E0�2� N���6 +.- 
��p_"� ��*6V $.@ ��_	#��2��1 ]����� 3(.�@ ��6�u B\

�1�)
(.
GPIb-V-IX �6 (�E- ��T F7 \3B�1� (.?]�H (."��G
� (.?!� ��p0"�3" +�3��M F6 ��! 5#� FD9� ."������)0?�\

αIIbβ3T.?]�H di1 � (��D ��_	 �� 9��,1 YeS� �� ��!
%��3R� "�..GPIb-V-IX $���D ���_	 �%4 αIIbβ3F�6 
T3(."� �!#1ED 3(.??D ��_	 G]h N�3T R3(."� ��!#��&4 
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�3+�GPIb !�� ! �E2 �� �1� \e � 9v����� �6 3\��!9�
Rm�14-3-3-ZetaBSrcD3���� ��D BN�?3� \PI3D3U��&�� N�?

63.�0& .v�����3\��!#���0���V ADAP (Adaptor proteins) 
�3Z�	 �� (."�6V�1P�"��T� .?3T.?]�H � $�90DE� 9F�6 B

TN��954 $��?- F69��� N� 3�!�#� ��p0"� 3F�6 R�2�� N� +�
c��2)Integrin inside-out pathways(� F�6 F0�6�� ���)0?�\
�1�?@9�(.@ ."�.���� \3��Q�� 8h�_0� �!� vWF  �-V-IX 
GPIb � (.@ ��_	 >"N N� Rp0��3����T (�#Fc �� 9.?�@�6.

v���� ���3\�!#ADAP�� B54� e�3,9��3$.�@ ���_	 �
αIIbβ3I1�� GPVI �GPIb-V-IX � ��p0"� �� 3� +�9.?"��.

0,o3�DE� $. ��6 �! ��#`a�1 vWF h� .�?H 3���M F�p
�9T.?]��H $V N� ._6 � .*D9����Fa�1�� F�6 ��.αIIbβ3

)I1��vWF(��� ��>9��@)�(.

GPIbαBFa1��#F6 �DE� ��Q�� vWF  :
GPIbαY%� ���N \���e, - .[�� �#de,i� D GPIb-

V-IX����� �3T \3]������ (.��@ F02�?��@ (.��"�3��� \9.��@�6 .
Y!�6 ]���� Z?D3� \GPIbα��3�!�9�� ��_	 �� 9F�D �N�1

 �DE� g >� F6 �>?� K� B�!33$.�@ ���_	 � �DE� Re@ �
MAP D3�� �!N�?9���@.�����D�6�D F�"�3,9GPIbα�� F�D 

1 � 13 1E��09�4 B���� ���h ����e��� ��Q�� (�) ��!#
13��?)�9"�� �� .?�v���3Q�0� \��"�@ R��6 (.�0D� F3��� � \

14-3-3-Zeta���1� ):B;(.Z��p" GPIbαBN�0��1� ! ��
}�%0��B��� 3�e� � .��DE� \�1� (.@ �6�u �!.

�4 ����2 $� T�2�1 $9B6 Z?D�� 3\GPIbα�[�" �3F
A1 N���e���vWF  #���f� (��6 [�"3F�w73"�0��� �,9
?o91�� N� 3�%0"� �� \#��V 3\GPlbα� �� ��Y!��6 \Z?�7
2�3�1� R.� $�.p	�[�" \3� j-�6 F9����� ��7E� ���@

 �@ F0J� �� ."��0" �k"�"�9.�?7 �7�@ B.@� ��[ �� )��B
�C .( � �����@ \�IvWF � g >� $�ED `a1 �6 9�.�6� �

�DE� ��e@ �%4 �!#F6 ���T �� GPIbα`a1 �6 gh�� 
�DE� �!#63$�(.??DGPIb-V-IX �� RQ�0� 9���@ .Z�p"

,'�9GPIb-V-IX � �� ����" ��Q�� \��-��1 Z!��D B��.
�DE� 1V RS� �� �!3� F6 .?"��06 �� �1� 8�T �)3(."� ��!

 " �3"��]���� `a�1 5�3��Q��� BG�.�?6� .�6 Z?�D�� ��3\
GPIbα�vWF � �k" F6 9T �� �! FD .1�3� � (.�"�3.�"�)

 K� R S0�33��02�1 O��#�9."�@ .�&��	�1E3��1 $��\
�==N�.[�� �GPIbβ��Q��� BvWF de,i� D I�1�� �� 

GPIb-V-IX �&?� ��M F69�k?� 3�� Y9.�?D);(.��Q��� �� 
vWF �GPlbαF���6�.���/��)B����!��07�	�7 9�F���, 4 N� 

��01�0�30�1����6 � \3\.�"��� ����2� .���01�0�3�� \
���[vWF BV��,T31�?3�7E� $� � �p�� �� �!9.�?7 .�.�06�

�0/�� ����6���/9���7E� `a��1 F��6 ��Q���� Fa��1�� F��6 ���!
��01�0�3Z!�7 \F�0	�� di�1 vWF �6 R�� $���?- F�6 3\

�7E� � R - �!9� "�..01����6 3� B\37�� R3]9[�" �3FA1 
N�vWF�� ��6 #GPlbα�5	� B�� Z9.!�)��B�;.(

TN���� F��69F��D ���1� (.��@ �J*��� GPIbαF��6 ��� G
,T3v�����e3� 1E� \9���06 $��?- �S� �,T3v������e3\I

� RQ0�9��@)�=B�w(.����e��� \�.!0"V���9��6#��!
 0"V +�.?1 ��9��&�	3i3� .9�!N�]��� �6 FD .@�6#����.#

�@ ��"�9Ip1 ��!#��1�?@ ��e9���9����T)�:(.��06�
,T3v�����e3\I��9�� .�"��� ���@�]M I3�_9F�6 $.�6 �� 

[� O��'3(.�V�� �Bu�� �63� �6 �3���!#�5	� j-�6 ��NV �Z
OP�Q��vWF<GPIbα(.@ �T.?]�H �� 90DE� 9Z�p" 

���u#���&� " ��.)�C<�
B�=(.��06 �,T3v������e3\IY�! 
?H3]���� F6 ��Q�� �6 \3���%� ���e, - g"��� \#���i! �\
D�0D�	����II6�]���� �3�(.@ \B��@ �� �Iex vivo j�-�6 

���DE� $.��@ ����_	 � ���!g�� >�)aggregation(��0DE� 9
�9��@)��(.

Zp" d/,i 7 GPIb� ��p0"� �� 30DE� +�9:
N�oV Z?D Y! �6#GPIB-V-IX ��6 vWF ���p0"� j�-�6 

�3�DE� �� +� � �!9FD ��@ ���"��T `�@�� F�6 �>?� ��! �
�5	��� Z3D�� R3]9���)0?�� \�%"�q��0 $.�@ ���_	 αIIbβ3

�9��@ .����6 Z?e !�6 \#l� � N�oV �!#��(��� U���- 
6 B�DE� �F�4 �� |�Q2�N $����1� Y%� $�2 ��)�;B

��(.��Q�� 8h�_0� GPIb B���3� ���p0"� ��3F�6 F0��6�� +�
�3N���D \3� ��_	 N�?9��@.,���-9,�'� Z�p" FD9�� �� 
���� \3� ��� �&9N� .?���]- .??D :��3N���D \3��!N�?#o�3�
T3(.�"�)Non-receptor tyrosine kinase(Src, Fyn, Lyn, 

Syk��&�	 B3N�i (PLCγ2) Cγ2v���� �3\�!#R�m� ��0���V 
Shc . � $�*" ��4�� .!��@9� ��p0"� FD .!� �3 � +� s��]���
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�7E� �� +�3� ��p0"� � OP�Q�� � ��)!� E3%1 �!$���/ ! 

��

8��h�_0� U���	 R�����- ��Q���� GPIb���9F6�*��� .��"���
����3�GPVI ���DE� �� .��@�6 ���!)��.(�������� \3�� �
ZJ6 �!#��$���?- �S� F��p� �)"T3(.�"� ��!#�"�ED 9
0DE�9"f��3.�@ .!��2 (��� `.� ���M N����� 0[� ��)
����GPIb D I���1�� 3����!N�?#(���"����2 FcγRBSrc �

FcγRIIA T B3(."� �!�9	 �k" N� FD 35�e9F6GPIb .?,Q0� 
�&���	 ������DE� � F, ���! .��?D ����_	 �� .��Q����vWF F��6 

αGPIbB�4 �S��T�2�1 $�9�S� j-�6 �g >� G��$�
�,D3��_	 BY3v���� �3D \3N�?CBv���� 3D \3N�?G�&��	 �

��N�?�03.;D3N�?)PI3K (��VN�6 �9���,1 �,e1� 9�9���@ .
Y! ?H3\����Q�� \B�3D�� R3]9αIIbβ3��M F�6 �� o ��3�

p0��3�M N� Y��S� b�`@�� GADP �5	� �� Z9.�!�)�wB
��(.2���3q������h�6 (���S" �#���3 Z?��7 $�GPIbα�vWF �

� �� $V Zp"�� � ��>35K� F0/1 �	�*#Q&� F63�� R�A
���� F��p�#I�1�� ��0�1� � j�S6 ����� Z"����/ ! �

1��69�1� F0	�T ���h )�=(.�3Z?�7 $�GPlbα�vWF B
� ��3�	�* 5K� F0/1#/*� �3���� Zp" B5K� �� F0J� R.
�5	��Y!�6 ZZ?7 ��!#���T �� \3�5�	� ��6 (.�"����a2 Z

],h F0/19��1� (��� ! .��Q���GPlbα[�" F�6 �3FA1 N� 
vWF BY!�6 ���f Z?7#]��H �%4 3��7E� $. F�6 ��!

����@ �� U��- (�����4 I�.�@ $�2 $���� .9F�6 B.�@�6
��M#$�.p	 F7vWF �E0�2� �6 .�4 #V�	 �� ����p_"� .�?

 �1� (�� ! .���3�!�#� ���p0"� �3N +� ����\GPlbαR�m� B
��&�	3N�i(PLD1) D1 %� Zp" B9/*� �� 3��6�u F0J� R
����)�=.(

(��� �+7��7` / 90/ $ 9:
	3�!�]#N $�ED �,��."� �3��0��6�1 B��#"��]���� �3G

p0�� FD .?0�!3q�  ��_	 3��,�1 ���! �H � ��p�� ��T.?]�9B
g >� ��_	 �3��p_"� �#$V"�e� �6 �� �!3Y��!#p0��� 3� Y

o3p0�� �3� [ Y��� �9.�??D .	3��!�]#$�E�D I�III �� 
"�2 U��-9{�" $�ED �IV �� �*o#���FN��,��."�3B�� 

Y%� ���D�� {�" \3����� O��]���,�1 c���2 de9.?0��! .
N� B$�ED �3��e�����D�� $� B�! �h#���� \�DE� ��S �!

�'�Q02� ��M F6 FD �19�6GPVI� $�*" Z?D�� 9.�!� .
�6 (�E-GPIb � ���)0?�\αIIbβ3{��" $�E�D �6 FD III N� 

�M�bvWF "��� Z?D��.BT3(."� ��!#N $�E�D ����#��6 
��#]h N� �DE� `a1 3� R��)0?�\α2β1�GPVI )���- 
�6� � (���"�2���6�,T�? 3\�!(�1� (.@ �J*�)�:B�(.

���)0?�\α2β1)CD49b/CD29, VLA-GPla/llaγ(:
����)0?�\α2β1���� 3� \5�D��#����T \3$�E��D (.�"�

 ��1� (.@ F02�?@.���T \3]��H �� (.�"�3F�6 ��DE� $.
�������,1 c��2 de9�4 �S� �N O.�@ ��6 $�2 $� �� ��

� Zp"����� �u.���)0?�\α2β1��6#F�6 $�E�D F�6 ��Q�� 
���?� $���35���� � ���1� F0���6�� Y9{���" $�E��D F��6 .��"���

I,II,III,IV,XI q�'�Q2 {�" $�ED I��@ RQ0� .TN��� F69
� FD (.@ �J*��T.?]�H �6 ��Q�� \90DE� 9�M N� ��b

�3."� GPIb-vWF {��" $�E�D �6 III ���%� ��u� #���� );C<
�
 .(���)0?�\α2β1V�	 �� �T.?]��H .?9���� Y�%� Z�p" 

�4 R6�h�5)�?9���� � FD ��H ��)0?�\αIIbβ3"3�� 59.�"���
 ���� F6 �DE� ��Q�����,1 c��2 de9�4 F6 +��p� �$���

.?D �M�1� .α2β1T �%?� 3Sa1 (."�9[�" R��@ �DE� 3F
I,'� $�e� FD �1� 9� ��Q��� 3� .�"�)?��35�Y��9.�@�6.

[�"3FIN�.[�� �α2[�" �6 3FF6 F0�6�� ��_	�5�,	 $�#N�
N�.[�� �β�� ����h�6 l� � 9.�?D .[�" �3 ��,�1 c���2 F9

�5"�F6 G��*o �� β1B�?o91 N� �3v0�3R�� � \��!#�#
&��13.#�� ��K� ��33��02�1 O��#����)0?����p0"� �� \

�3��1� ��,�1 c���2 F6 ��,1 R2�� N� +� .α2β1��_	 �3 �
�3N���D \3��6 FD �� N�?#��_	 30DE� �9I�1�� (.�@ ��p�� 

S� �1� +NP $�ED���.� b]M � (��e" G"�$��e� <�
F,[�� "� R -9.?D .� ���� �.� \��)0?�\α2β1Y�! ��6 B

�� �� $�ED �6 �DE� Z?D �� ��6 ��Q��� $��e�� � (���D ��.
T3� �� $�ED +�� (."�3� ��9�N�1.��T \3� ��p0"� (."� �3 +�

 � F6 F0�6��3N���D \3� ��_	 �� N�?9�%" � .?D�q�0 >?� ��6 ��F
_	���� �DE� $.@ 9��@ .�.� ��"�$��e� ��F�,[�� "

T.?]�H9�DE� $V $.@ ��_	 � �! !��� �� B���5>� ��. N�
� Y!9.?@�6 .

��Q��α2β16�D F���M �� F6 $�E���_	 �� b3��,1 �9
� �D�@9.?D:�(o O��' F63p0�� �3Y:�M N���p� b���

�6 Y!Z?�D ��!#$�E�D GPVI- �(�� O���' F�6p0�3Y:
I1����1 G#�����!��.#� ���p0"� �3��,�1 +�9+��" F�6 
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"� ��p0"�3$V R�2�� F�6 ��,1 c��2 N� +�".α2β1BGPIb �
GPVI  T.?]���H �� r��?!� ! ����M F��69����_	 �N���1#
�DE� �� ��6 ��!#����� ���,�1 c���2 de9��6 �.�e��)

� �D��*�9.??D)�(.

,T3v���� �e3\VI (GPVI) :
T3(."�ED"�9GPVI B(�� ,'� N�."�9��_	 �3g� >� � �

1V RS� �� �DE�3�� U���- 89.�@�6.���T \3F�6 (.�"�
 O����'���0����� de,i�� D G9v���� 3��?9R����@ GPVI �

T3(."�F_ah Fc0"V 9��6#(FcγR) IgG  O���' F6 FD �1�
o3�6 $P���D ��.e��).�?!�� ! .GPVI ��6 ��_	 �3���!#

0DE�9]h N�3RT.?]�H9BT�1P�"��3$�Bg >� ��_	 ��3�
��p_"�#Zp" ���� �u��� .���T \35�4 (.�"��T3(.�"� ��!#

N� (."��T �*�o#��3�I(���6 �[�" �� R���@ �3c���2 F
��,19F]@ Ig-C2 �!."�6 I1�� FD �1� #�#&��13.#F6

.?,Q0� Y!.?H Y!3\��T \3���� (.�"�#��F2��@ GF]�@
��1��3\B��� N� (.��"��T F��pa?� G��*��o ���� G���F��"�

13 1E��09(���D w��V31��?3.#�9.@�6);�B;B�(.
GPVI Fpa?��� N� (."��T��*oB�"��V G3���6 ��6 \��]m�

o ��Q�� j-�6 FD ���� �3 "P���D �9F�6 $V FcγR��9���@ .
���1 F"�3��N�09GPVI B[�"3F?o9N��1�3�V .3F�? �����3\

���M F�6 FD ���� 6��J0"�9F�6 [�" �3FSH3 ��3N���\D3N��?
 (���"�2Src, Fyn, Lyn �� R�'� 9���@ .��Q���GPVI F�6 

�3l� � F6 �>?� �."�)Fyn, Lyn>"N �6 3(�FcγR� (.�@
0" ��3��&����	 j���-�6 F���>�1E3� $����3N���\ITAM 

(Immunoreceptor tyrosine-based activation motif) 
�9��@);�(.� di1 3N���D \3N�?Syk �M N� �b[�"3FSH2 

� F63N���\�&��	 ����� B(.�@ RQ�0� F, �&��	����_	 � F,
�9��@ .$.@ ��_	Syk �� ��p0"� ��*6V G�3�� �� +�[�" �3F

�*o�9?o9� N�oV ���0�,D N� 9� .�?D �� �1 G3B+�N���?)
 R����@V����0��� LAT , SLP-76 v������ �3\���!#����0e	� 
��&����	3N�iC� �&����	 B�N�?�0���3 .;(PI-3)D3� N����?G

v����3\�!#*�� G�H�D e3�� R9.�!�.PLCγ2e*�� B3R
�3�"�u �]���F�B�<�#1�3,T R3����(DAG) � ��N�?���0 
�B�Bw<���� #O�&���	 (IP3)��� ���p�� �� 9.��?D .�#��1� 3R
,T3����Bv���� 3D \3N�?C� ��_	 �� 9� .?DIP3 N�1��NV #

�,D3��,�1 R�2�� ��]"� N� Y9�5�	� F�6 ��>?� � ��p�� �� �Z
���,D ���k,o3��1 Y3��N�09���9����@ .� ����p0"���3 F��6 +�

Fa1��GPVI  � $.�@ ���_	 F6 �>?� ���)0?�N��1��NV � \#
Fa1�� �!�T9��9.�"��� Z�p" F0J� .@� �� FD ��@);;(.

TULA-2!�30�3.�\���3N���N���&��	 \#F�6 F�D ��1� 
TN��9�DE� `a1 �6 �!#"��"� 9@�� �9�1�?@ 9�(.�@ 
�1�.� FD �1� (.@ �6�u ���T \3�"����� �� (.3����p0"� �

�3�0�6�� +��6 F�FGPVI ���� #p"�k?� Z3�� (.??D Y9.@�6 .
TULA-2 F6Syk $V B(.�@ RQ0� �&��	 ���(��� " F,�N�

���M \�� ��p0"� g"�� b3F6 F0�6�� +�GPVI �9���T);�(.
��4� GPVI��6#�����.#T.?]�H 9`a�1 ��6 �DE� 

$�ED����� ����,1 c��2 de9���f #B�1� �.?"� ! ��
T3(."�GPIb-V-IX �%?� F69���6 #�����> �� T.?]��H G9
�� �� 	��D ��.9� " 9.�@�6);w(.� N� ���� \GPVI ��6 (��� ! 

GPCR )G protein coupled receptor(B��� I1�� FD�3O�.
_f��9��V"�T3���!#�S� (.@ ��NV�� G9R� - B��@

��_	 � (����D��3��,��1 �9BK���33��	 ��� +�����)0?�� N� \��3�R
��D�3]96 YD �N F��B�� T.?]��H9������ F�0J� .�@� � ��.

 � �M�1�9.?D .�3)01�9��DE� $V �����p� � ��! �� ��!
 �� �6 �D�[ R6�p�#� ��Q��� F�6 $�E�D ���)0?�\F�6 ��!

|�Q2α2β1�αIIbβ3"3p0��� ���M F�6 F7 ���� N�3Y���
o3p0�� �3Y)�6 (�� !vWF ( v����� F�63����� \�RQ�0� de
�9."�@);=(.

��T �)3(."� �!#"�ED 9�DE� �!:
de,i�� D .��h�	 ���DE� ��GPVI-FcγR<B$�E��D 

��&�	�1E3� $�3N���\� F63 7 $�59�S� �� G9��@ .Y!
?H3�0"V ���[ �� \9���6#��!#(.�??D ��.��� GPVI �

α2β1�DE� B�!#��� �C%� N�3����" �1�� $�5GPVI-

FcγR� �&[ �� $�ED F69.??D);:(.��.!�*� \(�!$�*�" 
��1 (��T ��4� (.?!�9T N� 3(."� �!#�"�ED 9`a�1 ��6 
��._� FD �1� �DE�#$V N� N� .�?���]- ��! :v�����3\=


D3"����0��� ����,9v������� B3\=wD3"����0��� ����,9BCD36 B
v����3\�!#{�" $�ED F6 (."�@ RQ0� III v���� �3\��!#
:� D3"�0��� �,9F�6 (."��@ RQ�0� {��" $�E�D I)�.(���\
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�7E� �� +�3� ��p0"� � OP�Q�� � ��)!� E3%1 �!$���/ ! 

��

T3(."� qP� 0[� �! �� [ Z�p" �09��.�_� ��F0��6�� ��1�� R
F6GPVI � ���� �� 9.?@�6.

"4��0&46��:
���)0?�\�!T3(."� �!#N� (."��T �*�o#���0! ���� #

�3�IY! �6 FD .?0�! Z?D �!#��,1 ���,�1 � ��,1 �
�������,1 c��2 de9k?� �� 3�� Y9.�??D .�02��1�$V��!

 N �� R��@�n�56 .[�� �αN ��G�H�D .[�� �β��1� 
o ��M F6 FD3$V {��"� � .?M�]��� �� $P���D �D�� N� �! �3 8

�
 N�.[�� �α�
N�.[�� �βe*� 3� R9."��@ .�� ��!
N�R��@ .[�� ���� G��V F"�3��,1 c��2 \9Bn�5�6 ��G

[�"3FN� (."��T ��*�o ����� G�1 F�"�3 �1E��09�D(���
�1�);
(.

�DE� � F1 B�!���)0?�\β1+��" F�6 ��,0J� ��!#α2β1

)T3$�ED (."�(Bα5β1)T3	 (."�30e"��]3\(Bα6β1)T3(."�
�P3?3\(� �� ���)0?�\β3+��" F�6 ��!#αIIbβ3�Vβ3α�� 
63� $�9?D?..���)0?�\�!#α2β1�αIIbβ3T.?]��H �� 9�

�DE� g >� ���S� Zp" B�!#.�"��� ) .;�B�(Z�J6 ��
f�� F6 R]h3`���� �� α2β1F02���� .@.

���)0?�\αIIbβ3(GPIIb/IIIa):
T3,'� (."�9,T3v�����e3?9	3�]�$���? $�����	 �����\

���)0?��1� �DE� \.��\T3T.?]��H (."�9� g� >� ��6 
� $.@ \%���DE �!)Platelet Spreading (e*� �3F�0J� R

� �M�1� ��9D.?.'�Q2 N�3�� O� �� � (���)0? ���\U��	 
���1� \�FD ��9."��� 	 F6 $.@ ��_	 N� R]h 3�]�o $��?3�

.]��6 ��S0�);=(.��e, - $�.p	 αIIbβ36 j-�63��� #
?0��1V�]���� \�5��"ET9)Glanzmann Thrombastenia (

�9�"�2 $V F"�*" FD ��@�5#.@��6 (�� ! .+.- � g >� 
T.?]�H9�DE� �h�" �1� �! .���0!���� ��)0?�I1�� \
o ��Q��3N $P���D ��.[�� �αIIb �β3e*� 3�� R9���@ .
αIIbβ3� F63�!."�)#&,0J� 9����� R��@ FDRGD)Arg-

Gly-Asp ( � R'� �1�9R�m� ���@ :	3�]�B$���? 	3��]�B\
vWF	 B30e"����]3."�i��1�]���� B\�� � \�0e"����03\)�C(.
"��V3\)Arg(>"N 3(�βN �� �.[�� �α���i�1V �3�1� G3.
[�"3F]@ FI�� N�.[�� �βY�! F6 5?)?� F6 F0�6�� ��M F6

� R'�9."�@.o �DE� �� 3B��_	� ���)0?�\����[ �� ��! 
"���3D�� R3��]9Y��D "��� �"������2"��02���1 F��D .?0���! 

��a_"� ����#$�e� � F0@�� �!#����� ��Q�� RGD $�%?� 
�1� .��_	 �� ���3� (.@ �p�� ��DE "�TV I1�� �!3��B��!

 � ��p0"�3K� F�6 ��>?� c���2 F�6 R2�� N� +� �33 ��02��1 �#
���)0?����[ F6 \"�3D�� R3]9N���"��"\@��"�9� ��@

 ��Q�� $�e�RGD � ��e@V 9���T)w(.V�	 �$.�@ F�?!�6 .?
 ����� ��Q�� $�e�RGD I1�� �5?)?� $� N�oV ��9���@.

$.@ ��_	αIIbβ3T.?]�H B9�5�	� ���F�6 ��>?� � (��� Z
� Z?��D Y��! ���6����)0?�\������)0?���0DE� g�� >� � \9

�9��@);(.� ��Q�� xS� F6 3F6 ."�)αIIbβ3V�	 B��!.?9�
�DE� $.@ \%� Rm��!���_	3� �3��p_"� Z#�� ��DE� 
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Cellular adhesions and signaling pathways in platelets 
 

Rahgozar S.1, Pakravan G.1, Ghaedi K.1

1Biology Department, Faculty of Science,University of Isfahan,Isfahan, Iran 

Abstract 
Background and Objectives 
Platelets are the smallest blood cells which play a major role in hemostasis. The aim of this 
article is to investigate the most effective cell adhesions and the most important signaling 
pathways to activate or deactivate platelets at the site of vessel injury. 
Materials and Methods 
The present manuscript, using 52 recent published articles, introduces the latest information 
regarding the platelet molecular interactions and signaling pathways. 
 
Results 
Platelets at the site of vessel injury bind to the subendothelial extracellular matrix through their 
surface receptors. These interactions lead to activation of some intracellular pathways 
contributing to the formation of blood clots. The molecules involved in these interactions are 
the extracellular matrix molecules such as laminin, fibronectin, collagen, vWF and the platelet 
surface receptors such as GPVI, GPIb-V-IX,αIIbβ3 and α2β1 integrins. Platelet functions in 
hemostasis, thrombosis and inflammation are directly attributed to the platelet-cell interactions, 
cell junctions and the signaling pathways regulated through these interactions. 
 
Conclusions 
Studying this field and the related mechanisms provides a better understanding of coagulation 
and platelet dependent hematologic diseases, and may offer new perspectives to immunogenic 
disorders.  
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