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Activation

Inhibition

Binding of A and B.

Modification of A through phosphorylation.

C is a kinase and D a phosphatase.
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�°!²�³�º �D�K´	�uµ � ��:�~�������*
� , �}�������
� ��� ~]� 6�6�� Å
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j�� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

� �V�# 8<Å � Å/8!wue|nBÅ �Òwu®xi`th�|®ÇsGrcv}nqp�ihr�suthp�vxwun¾g{sG�2�­su�cv}n ©»wur�g{sGp�vxwun¾wur��VsGn|v ��ihr��!sGn2�Ã��v}g��|®ÇsGp�vxwun¾���|vx�|i`��Å �-� ²��G¸W~
����*
� , �}���
�h�2~:����� ��Å

� �Vj# ���Å�8$r�wqw���~�=$Å��
e�sGn|�2~B��Å�lît�e|v}Ë�s`¿�s ~]sGn2�jh<Å yod�Å0(�Å hb�BÅ &cwunVp�r�wu®bwG© �^©Ïsuthp�wurÈsuthp�v}ª/v}poÂ+� �|r�v}n|�¾°�²�³h´9µ9µ·¶q¸
¸W¶|¹`º»´5µÜ´Ç¸­���:wur��|®ÇsGp�vxwunBÅ ���uµ ��³h¶/µ}²�� �[´Ï³2� �V¹W´	�uµ � ��:�~
j ��*Ï��, �}���������
����6G�2~�� 6�6�6 Å

� ���� ��Å 8$�2�|wueB~ d�Å/loË�ih�2t�e|vz~|sGn2� 8<Å 8$�|r�sGe�su��e|vzÅ (��2th®xi`wup�vx�|i$��i`Ðq�2ihn2t`i`�cwG©Bp�e2i$���:wur��|®ÇsGp�vxwunÃ��ihn2iÈ¸ ������� sGn2�
v}p���g-�|p�sGnqpÊ��ihn2i`�cwG©¢°!²�³`´5µ9µ·¶q¸�¸W¶|¹hº»´9µÜ´Ç¸hÅ � � ��³ � � �u´�
 �G¸���
!º���� �-²�º»´	��

²uµ��!³�²�� �2� : ��
 ��³h´ �D

³ �K¸=��
!º���� � �	��~
����*	6�, �ì���������/������� ~�� 6���� Å

� �V�# =$Åå��Åb�]s ��s � ��ihr�s ~­lWÅé«OÅ�8$�|r�p���ihr�~��-Å 3�Å��Òt,g���su�|i�~�sGn2�Ó��Å � Å�«Yr�w�����g{sGnBÅÓ��n½sG�|p�wur�ih���|®ÇsGp�wur�Â½thv}r�th�|v}p
sJÛEi`thp�v}n|�{�:ih�|p�vx�|iÈ��v}��n�sG®}v}n|�{v}n�°!²�³`´5µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸WÅ �A�u¶A��

²�µ-��
Y°�²�³`º �D�W´	�uµ%� ��:�~]� � ��*
����, �ì� � 6�j��/������� ~�� 6�6�6 Å

� � �# ��Åå�-Å2�Bi � i�sG� É[sGn2�¾��Å � Å�«Yr�w�����g{sGnBÅblî��wu®ÇsGp�vxwun[sGn2�¾t�e�sGr�suthp�ihr�v ��sGp�vxwunÒwG© ��´�
��Ì~2sO��ihn2i$p�e�sGp!ihn2t`w/�|i`��s
��ihn2��wur�Ëqv}n�su��iOe2wugIwu®xwu��wu�2�Èp�wÄp�e2i<���:wur��|®ÇsGp�vxwun"��ihn2��wur�Ë/v}n�su��i`�?8$v}n2�±sGn2� 8$v}n>= v}n^°!²V³h´5µ9µÜ¶V¸O¸K¶2¹hº»´9µ·´5¸WÅ
�A�u¶A��

²�µ-��
�°�²�³`º �D�W´ ��µ%� � :u~�������*
� , �}� �����
���u� ~�� 6�6�� Å

� �q�  ��Åå�-Åb�Bi � i�sG� ÉE~ (�Å�hb�B~�sGn2�½��Å � ÅÊ«Yr�w�����g{sGnBÅ � vÍÛEihr�ihnVp{r�wu®xi`�I©»wur 8$v}n2��~ 8$v}n>=$~�sGn2� 8$v}n�& v}n½p�e2i
v}n|v}p�vÇsGp�vxwunÒwG©Ì����wur��|®ÇsGp�vxwun¾v}n+°!²�³`´5µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸WÅ �A�u¶A��

²�µ-��
�°�²�³`º �D�W´ ��µ%� � :u~�������*Ïj�, �7��� ���A����j ~]� 6�6�� Å

� � �# ���Åå��Å
�Bihª/v}nÒsGn2����Å � Å
«$r�w�����g{sGnBÅ &cih®}®¢thÂ th®xi�sGn2�¾����wur��|®ÇsGp�vxwunÒv}nÒ°�²�³h´9µ5µÜ¶V¸-¸K¶2¹hº»´5µÜ´5¸WÅ ��¶ �D� �D
�º 	-�
´ 
�´ ��

´�
 �[´»³ ���V¹h´ �uµ � ��:�~¢��*	��, �7��j����A��j�� ~]� 6�6�� Å

� � 6# ���Å �2ÅV�]ih¿­vx��~ � Å �2Å�3/t`wup�p�~ �2Åå��Å =cr�sGn|n|v}�VsGnB~:�2Å &YÅV�¢su�|�|��~!� Åå��Å &cihr�ªqv}nB~ «OÅ =$ÅA3q�|vxih��ih®}g{sGnB~:�2Åé«OÅq��wu����ihp�p�~
lWÅ =­sGr�sGË:~�sGn2�^��Å ��Å �¼v}®}Ë/v}n2��wunBÅ � v}gIihrÈ©Ïwur�g{sGp�vxwunÁsGn2�"p�r�sGn2��thr�v}�|p�vxwunÆsuthp�v}ªusGp�vxwun v}nTp�e2i{����wur��|®ÇsGp�vxwun
r�i`����wun2��iÈr�ih���|®ÇsGp�wur�3q��w��u��Å �A�u¶ �D

²uµ ��
 ���uµ ��³h¶/µÍ²��$°�´ �uµ � ��:�~�j � ��*Ï��, �ì��j����/�G�V� ~:������� Å

�ì���# ���ÅE�Bwu�|vxi�~B��Å:�Bi`i�~�8<Å 3qp�sGn2��gIwur�i�~B��ÅE«$r�sGnVp�~-&YÅB«Yv}nqp�e2ihr�~]sGn2�+d�Å��]ihv}��eVp�wunBÅO�!wu®xi`�$wG©:� ����	-~¢¸ ���#� ����~
¸ ��� � � �q~2¸ ��� � �6��~qsGn2�¾¸W´ 
�v}n{r�ih���|®ÇsGp�vxwunÄwG©�°!²�³`´5µ9µ·¶q¸!¸W¶|¹`º»´5µÜ´Ç¸���p�sG��iYl�l�����wur��|®ÇsGp�vxwun yo����i`thv%!�t�p�r�sGn2��thr�v}�|p�vxwunBÅ
�A�u¶A��

²�µ-��
�°�²�³`º �D�W´ ��µ%� � :u~����J� *
��� , �ìj����u���/j������ ~�� 6�6�� Å

�ì� �D �lWÅ �+sGn2� v��Wy ���|®xi`t�~0(�Å
«�sG�|r�~ ¨ Å(=­sGvz~
sGn2�ÒlKÅ03qg<v}p�eBÅ:3qv}nB~�s{��p�sG��iWyo���:i`thv%!�t-r�ih�|r�i`����wur�wG©bt`ih®}®}�|®ÇsGr�� vÍÛ:ihr
y
ihnqp�vÇsGp�vxwunBÅ �A�u¶A��

²�µ-��
�°�²�³`º �D�W´ ��µ%� � :u~¢���J� *
��� , �ìj���� ���/j�����6 ~Ì� 6�6�� Å

�ì���# �lWÅ �ÒsGn2� v��Wy ���|®}vxt�~B�bÅ � wu�|Ë/e�sGnB~BsGn2�ÒlWÅ 3qg<v}p�eBÅ-d�e2iI°!²V³h´5µ9µÜ¶V¸�¸K¶2¹hº»´9µ·´5¸�3qv}n2� �|r�wup�ihv}n vx��s%r�ih�|r�i`����wur�wG©
p�e2iÈË�ihÂÃ���:wur��|®ÇsGp�vxwun¾��ihn2iO¸ �������ÈÅ � ��¶ �D

²uµ-� 
�°!²�³�º �D�K´	�uµ � ��:�~�������*
� ��, � � � � 6��V� �����/~¢� 6�6�� Å

�ì��j# ���Å��Òihn2�|w ��s ~ � Å¢d�e|vxiWÛ:r�Â�~bsGn2�Á��Åå�-Å¢�!®}ª�sGr�i��hy&=c�|Âq®}®Çs ÅT«$ihn2ihp�vxtÃt`wunVp�r�wu®�wG© 9�w�¿Êihr<gIwur��|e2wu��ihn2i`��vx�Ov}n
�:��²V¹W´������
¸K´5¸$º��/²�µ·´Ï²�

²
��� ®xwu��vxt�sG®¢sGn�sG®}Â ��vx��Å�°�´ ��´ 
 
 ���D�I²�º»´»³h¸W~E����*z��y ��, �ì��6�j��A����� ~�� 6�6�6 Å

�ì�G�� �d�Å ��i`��p�®z~���Å
��®ÇsGeVp�i�~EsGn2��3�Å � Å 
 g<e2wu®}p�Å!� g{sGp�e2ihg{sGp�vxt�sG®�©»r�sGgIih¿Êwur�Ë�©Ïwur!�|i`��thr�v}¯|v}n|��sGn2��sGn�sG®}Â ��v}n|�
��ihn2iÈr�ih���|®ÇsGp�wur�Â�n2ihpo¿Êwur�Ë ��Å � �u¶A��
�²uµ-��
�� ��� ��� �`º»´»³�²�µ:°�´ �uµ � ��:�~B����� �ì��6 ���/j���� ~�� 6�6�� Å

�ì���# �lWÅ �Òw�� ��ihr�~B��Å¢«Y®Çsu��ihr�~]sGn2�"��Å � sGn2t�e|v}nBÅ13q�|¯|p�vx�Bvx��p �È� r�ih®ÇsGp�vxwun�sG®c�2sGp�sG¯�su��iO©Ïwur$p�e2i%°!²V³h´5µ9µÜ¶V¸O¸K¶2¹hº»´9µ·´5¸
��ihn2wugIi�Å �[´Ï³2���q¹W´ ��µ%� � :u~¢�h�2�
�ì��� ���/����� ~]� 6�6�� Å

�ì���# ��Åå�¢Å ���2ih®}®xihr�~]«OÅ(=c�|Ë/�2��wu��®}�B~BsGn2�Ò��Åå�bÅ 3/wun2ihn2��e2ihv}nBÅ�d]r�sGn2��thr�v}�|p�vxwun�sG®�r�ih���|®ÇsGp�vxwunTwG©c°�²�³h´9µ5µÜ¶V¸�¸K¶2¹hº»´9µ·´5¸
��®}�2t`w���i���p�sGr�ª�sGp�vxwun yzv}n2� �2thv}¯|®xib��ihn2i`� �]t`wunVp�r�wu®qwG© �G¸W´ � ¯VÂ$p�e2i &cwugI�Ìy &cwugI�Æ��v}��n�sG®�p�r�sGn2��� �2thp�vxwun���Â/��p�ihg¾Å
�A�u¶A��

²�µ-��
�°�²�³`º �D�W´ ��µ%� � :u~����J� *
��j�, � �Vj�� ���V�Vj��uj ~�� 6�6�� Å

�ì���  � Å]��ihr�ih��w|Å 8$v}n�su��iWyz�|e2w����|e�sGp�su��iÃt`wug<��ihp�v}p�vxwun r�ih���|®ÇsGp�i`�I°!²�³`´5µ9µ·¶q¸I¸W¶|¹hº»´9µÜ´Ç¸È�|ihª�ih®xwu�|gIihnVp�Å ��� �D
 �u¸{´ 

��´»³2� �V¹W´	�uµ � ��:�~���*	6�, �ìj������/j��u� ~�� 6�6�� Å

�ì���# � Å]��ihr�ih��w|~ 3�Åå��Å &cwu®xi�~ � Å =c�|r�¯|�|®}Â/��~ 8<Å¢dBr�sut�eB~bsGn2� �2Åå��Å]�Ywqt�eBÅ)&Êe�sGr�suthp�ihr�v ��sGp�vxwunÆwG©­p�e2iI��ihn2iI©»wur
s��|r�wup�ihv}nTËqv}n�su��iO¿­e|vxt�e"�|e2w����|e2wur�Âq®ÇsGp�i`�-p�e2iI���:wur��|®ÇsGp�vxwun yzr�ih���|®ÇsGp�wur�Â �|r�wup�ihv}n2� 3q�:w��u� sGn2�83q�:w�� � wG©
°�²�³h´9µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸WÅ �A�u¶A��

²�µ-��
�°�²�³`º �D�W´ ��µ%� � :u~¢���/��*
��� , �7� � �����A� � 6�� ~Ì� 6���6 Å

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���
Èº�������
�´9º»´Ï²�º»´	��
���
��������W¶qµ}²�º»´	��
 j�6

�ì��6# � Åb��ihr�ih��w^sGn2� ��Åå��Åb�Yw/t�eBÅÓlî��wu®ÇsGp�vxwun¼sGn2�Ó��i`ÐV�2ihn2t`i¾wG©�p�e2i����������¬��ihn2i
�[v}p��<r�wu®xi�v}nÓv}n|v}p�vÇsGp�vxwunÀwG©
����wur��|®ÇsGp�vxwun�v}n � � % !������ � �����-# !��+! ��Å ����µ ��³`¶qµ}²�� �[´»³ ���V¹h´ �uµ � ��:�~B��*
� , �}�������
��j�� ~�� 6����/Å

�7���# � Åb��ihr�ih��w^sGn2� ��Åå��Å��Ywqt�eBÅ 3/i`Ðq�2ihn2t`i[sGn�sG®}Â/��vx�{wG©$p�e2i � ����®xwqth�2��~csÒr�ih���|®ÇsGp�wur�ÂÆ��ihn2iÄ©Ïwur<�|r�wup�i�su��i
�|r�w/� �2thp�vxwunÒsGn2�[����wur��|®ÇsGp�vxwun[v}n�°!²�³`´5µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸WÅ � �u¶A��
�²uµ-��
�°�²�³`º �D�W´	�uµ%� ��:�~]���u��*	��, �ì���������/�������/~�� 6���� Å

�7� �D � Å2��ihr�ih��wÃsGn2� �2Åå��Å
��w/t�eBÅ (�ih�VsGp�v}ª�i-r�ih���|®ÇsGp�vxwun�wG©Ê°�²�³h´9µ5µÜ¶V¸-¸K¶2¹hº»´5µÜ´5¸c���:wur��|®ÇsGp�vxwun[¯qÂÃp�e2iI¸ ���
���Á��ihn2i
�|r�w/� �2thp�Å �A�u¶ �D

²uµ ��
�°�²�³`º �D�W´ ��µ%� � :u~¢���uj�*	��, �ì��� �h� �/������� ~¢� 6�6 ��Å

�7���# � Å���ihr�ih��w|~E«OÅ =$Å03q�|vxih��ih®}g{sGnB~:sGn2� �2Åå��Å��Ywqt�eBÅ 3qp�r��2thp��|r�i�wG©�p�e2iÈ��ihn2iÈ©»wur!p�e2iÈp�r�sGn2��v}p�vxwun+��p�sGp�i�r�ih��� y
®ÇsGp�wur�~c²V¹D��° �E��ih���|®ÇsGp�wurÈ��Â/nVp�e2i`��vx�$vx��t`wunqp�r�wu®}®xi`�T¯VÂ�p�e2iÃ¸ ���
���¬���:wur��|®ÇsGp�vxwun ��ihn2iOv}n"°!²V³h´5µ9µÜ¶V¸O¸K¶2¹hº»´9µ·´5¸WÅ
� �uµ ��³h¶qµ}²�� �[´Ï³2���q¹W´ ��µ%� � :u~���*	��, �7����6��A��6�6 ~]� 6���� Å

�7��j# � ÅV��ihr�ih��w|~ �2Å �2Å
� �B~ «<Å =YÅ�3q�|vxih��ih®}g{sGnB~2sGn2� �2Åå��ÅV�Yw/t�eBÅ ���|p�sGp�vxwun�sG®�� vx����wqthvÇsGp�vxwunÄwG©Ep�e2i��:w���v}p�v}ª�i�sGn2�
n2ih�VsGp�v}ª�iIr�ih���|®ÇsGp�wur�ÂÒ�|r�wu�:ihr�p�vxi`�ÈwG©cp�e2i 3q��w��u������wur��|®ÇsGp�vxwun p�r�sGn2��thr�v}�|p�vxwun ©Ïsuthp�wurÈwG©�°!²V³h´5µ9µÜ¶V¸O¸K¶2¹hº»´9µ·´5¸WÅ
� �2
0�h~B����� �ì�������/� ��� ~¢� 6�6 ��Å

�7�G�� ��Åå�!ÅG�be|v}®}®}v}�2��sGn2� � Åå��Å�3qp�r�sG�2t�eBÅ�°!²�³`´5µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸]���:wur��|®ÇsGp�vxwun<sGn2�O��p�sGp�vxwun�sGr�Â-�|e�su��ic��ihn2iciWÉ �|r�i`����vxwunBÅ
� �hµ5µÜ¶qµ}²���²�
 � � �uµ ��³h¶qµ}²��K�Ì´ 
 �=��³h´ �D

³ �W¸W~
��6�*Ïj�, �ìj�6����V�V��� ~�������� Å

�7���# � ÅG��r�i`� vxt�eB~q«<Å#($sGv}r�~�sGn2��lWÅ�3qg<v}p�eBÅ�°�²�³h´9µ9µ·¶q¸Ê¸W¶|¹`º»´5µÜ´Ç¸Bi�sGr�®}Â-����wur��|®ÇsGp�vxwunO��ihn2i`� ��´�
���~V¸ ���
���Ê~GsGn2�%¸ �������
sGr�iÊp�r�sGn2��thr�v}¯:i`�È¯qÂÈp�e2i��:(�� �:wu®}ÂqgIihr�su��iÊt`wunVp�sGv}n|v}n|�?� � Å � �u¶A�D

²uµ���
Ì°�²�³`º �D�W´	�uµ%� ��:�~2���J� *	6�, �ì�����/���/������� ~
� 6�6�� Å

�7���# � Å2��p�su��e|n2i�Å � � �D
0�`º»´»³��#��´»ºz³D� �:� �/² � � �Æ²�
 � �$´ �����2� 	 � �V²�
2´5¸���¸WÅ &cih®}®¢��r�i`��� � =c®Çsut�Ëq¿cih®}® 3/thvxihn2t`i�~
&�sGg�¯|r�vx� ��i�~ �Ò��~2�Gn2�¾i`� v}p�vxwunB~B� 6�6�� Å

�7���  ���Å�3	�Gn2t�e2i��-sGn2� � Åqd�e|vxiWÛ:r�Â�ÅB� ®xwu��vxt�sG®BsGn�sG®}Â ��vx�ÊwG©Bp�e2i 	4���G¸ ��� �V´9µ}²!�VsG�Ã��ihn2i`��Å �A�u¶A��

²�µ ��
 � ��� ��� �hº»´Ï³�²uµ
°�´	�uµ%� ��:�~
� ���
�}�������
�h�2��~
����� ��Å

�7���# ���Åå��Å-3/ih��ih®zÅ � � � �WµÜ´ 
�� 	 :�

²��O´Ï³I� ���2
���� �D

²[´ 
 ���uµ ��³h¶/µÍ²��Ã²�
 � � �Wµ9µ·¶/µÍ²���°­´	�uµ � ��:�Å1&�sGg-¯|r�vx� ��i ¨ n|vÍy
ª�ihr���v}poÂ���r�i`����~0&�sGg-¯|r�vx� ��i�~]� 6��G�2Å

�7��6# ��!Å 3qe�suthp�ihr�~ ��Å =$Å &Êe2w/t�Ë:~ sGn2� ��Åå��Å 3qp�su� p�g{sGnBÅ �!ih���|®ÇsGp�vxwun p�e|r�wu�|��e �|e2w����|e2wur�Âq®ÇsJy
p�vxwun��G�|ih�|e2w����|e2wur�Âq®ÇsGp�vxwun t�su��t�su�|i���Â/��p�ihgI��Å��A�u¶A��

²�µ � 
$°�´ �uµ � �u´Ï³�²uµ �-���D�O´Ç¸hº � :�~:����6�*
� 6�, �}�����������
��������6 ~
� 6��G�2Å

�é�u�# �3�Åå��Å 3qe�s#!2Ë/e�sGn|vz~­lWÅ��ÒsGn2� vxtWy ���|®xi`t�~ �^Åå��Å 3qp�r�sG�2t�eB~�lKÅ 3qg<v}p�eB~�sGn2�¼d�Åb�Bihv}��eqp�wunBÅ �¢w���p�iWÉ �:wun2ihnVp�vÇsG®
r�ih���|®ÇsGp�vxwunTwG©!¸K´�
Ãwu�:ihr�wunÒiWÉ �|r�i`����vxwun+v}nT°!²V³h´5µ9µÜ¶V¸�¸K¶2¹hº»´5µÜ´5¸WÅ � �u¶A�D

²uµ ��
�°�²�³`º �2�K´	�uµ � ��:�~�� �G� *Ï��, �ì���G� �/���/��~
������� Å

�é�/�D 8<Å ��Å 3qv}r�sGn2w���vÇsGn½sGn2�^��Å � ÅÌ«Yr�w�����g{sGnBÅ �­thp�v}ªusGp�vxwunÆwG©È¸ ��������p�r�sGn2��thr�v}�|p�vxwunÆ¯VÂ ��� vx��n2i`t`i`���KsGr�Â ©»wur
����wur��|®ÇsGp�vxwun ¯|�|p-n2wup�©»wur�t`wug<��ihp�ihn2t`i%v}nÁ°�²�³h´9µ9µ·¶q¸I¸K¶2¹hº»´9µ·´5¸WÅ �A�u¶A��

²�µ ��
�°�²�³`º �2�K´	�uµ � ��:�~�������*
����, �ìj�� �����
j�� ��� ~]� 6�6G�2Å

�é�u�# �lWÅ 3qg<v}p�eBÅ���ih���|®ÇsGp�wur�Â"�|r�wup�ihv}n2��p�e�sGp�t`wunqp�r�wu®­®ÇsGp�iWyz��r�w�¿­p�eÓ�|ihª�ih®xwu�|gIihnqp�Å lonÁ��Åå��Å 3/wun2ihn2��e2ihv}nB~��2Åå��Å
�Yw/t�eB~]sGn2�+�-Å:�Bw���vxt�Ë:~Ei`� v}p�wur���~¢°�²�³h´9µ5µÜ¶V¸�¸K¶2¹hº»´9µ·´5¸I²�
 � ��º����D� � �
²�� ��� �G¸W´9º»´����-°�²�³`º �2�K´Ï² ��°­´	��³D���2��´5¸Wº �$: �� � :G¸K´	�uµ%� ��: ��²�
 � ���uµ ��³h¶/µÍ²�� � �D
 �hº»´»³h¸W~���sG��i`�­�������A����� Å/�!gIihr�vxt�sGn53/wqthvxihpþÂO©»wur �[vxthr�wu¯|vxwu®xwu��Â�~��"su��e|v}n|�uy
p�wunB~ � &Y~]� 6�6�j Å

�é�uj# �lWÅ 3qg<v}p�eB~2lWÅ �+sGn2� v��Wy ���|®xi`t�~�sGn2� (�Å2«�sG�|r�Å�d�e2iYr�wu®xi�wG©¢n2ih�VsGp�v}ª�i-t`wunVp�r�wu®Bv}n����:wur��|®ÇsGp�vxwunBÅ 
 �K¸ ��²���³D�¾´ 

��´»³2� �V¹W´	�uµ � ��:�~]�h�V� �7��j ���A��j�6 ~�� 6�6 ��Å

�é�J�� ��!Åå��Å 3qn2wu�2����vzÅ�g���sG®}v}p�sGp�v}ª�i�� Â/n�sGg<vxt`�­wG©]�|vxi`t`ih¿­vx��iWyz®}v}n2i�sGr�� vÍÛEihr�ihnVp�vÇsG®Bi`Ðq��sGp�vxwun2� ��� � vx��thr�ihp�iYg{sG�|�|v}n|�
sG�|�|r�w�sut�eBÅ 	 :�

²��O´Ï³W¸�²�
 � �
ºz²V¹W´9µ·´»º+: ��
��(:G¸hº �D��¸W~ � *ÏjJyz� , �}� ��6��/�����/~�� 6���6 Å
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�V� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

�é�u�# ���Åå�bÅ 3/wun2ihn2��e2ihv}nBÅ =�suthp�ihr�vÇsG®­���:wur��|®ÇsGp�wun �Ã��r�i`���:wun2��i{p�w+ihnqªqv}r�wun|gIihnqp�sG®���v}��n�sG®x��Å+lþn½«OÅ 3qp�wur �¾sGn2�
��Å
�Yihn|����iWyo��r�wun|vx��~:i`� v}p�wur���~B°!²�³�º �D�K´Ï²uµ �
º � �K¸�¸ 
 �K¸ ����
|¸ �K¸W~Et�e�sG�|p�ihrO��j ~���sG��i`�<� 6�6��/� ��� Å:��gIihr�vxt�sGn"3/wGy
thvxihpþÂÃ©»wur ��vxthr�wu¯|vxwu®xwu��Â�~ �"su��e|v}n|��p�wunB~ � &Y~�������� Å

�é���# ���Åå�bÅ 3/wun2ihn2��e2ihv}nBÅ &cwunVp�r�wu®BwG©¢����wur��|®ÇsGp�vxwunÄv}n|v}p�vÇsGp�vxwunÄv}n[°!²�³`´5µ9µ·¶q¸Y¸K¶2¹hº»´5µÜ´5¸WÅ ��¶A��� �D
�º 	 ��´ 
2´	��
¾´�
 �[´Ï³2� �@�
¹h´ �uµ � ��:�~�j �ì��� ���/����� ~
������� Å

�é���  ���Å 3qp�r�sG��vxihrÈsGn2�+�-Å��Bw���vxt�Ë:Å �Òwu®xi`th�|®ÇsGrY��ihn2ihp�vxt`��wG©c����wur��|®ÇsGp�vxwun+v}nT°!²V³h´5µ9µÜ¶V¸�¸K¶2¹hº»´9µ·´5¸WÅ �:
 
2¶|²uµ 
 �D��´ ���
� 
 � �D
0�hº»´Ï³W¸W~
j�� �ì��6����/jG�2��~]� 6�6�� Å

�é���# � Åå��Å 3qp�r�sG�2t�eBÅb��¯|r =$~2s�p�r�sGn2��v}p�vxwun[��p�sGp�i$r�ih���|®ÇsGp�wur�Åblþn���Åå��Å 3/wun2ihn2��e2ihv}nB~��2Åå��Å|��w/t�eB~
sGn2���-Å �Bw���vxt�Ë�~
i`� v}p�wur���~ °�²�³h´9µ5µÜ¶q¸�¸K¶2¹hº»´9µ·´5¸�²�
 �+��º����D� � ��²�� �8� �u¸K´»º»´ ���­°�²�³`º �2�K´Ï² �c°­´	��³D���2��´5¸Wº �$: �\� � :G¸K´	�uµ%� ��: �Ì²�
 � ����µ ��³V�
¶/µ}²�� � �D
0�`º»´»³W¸h~|��sG��i`�Y�u����� ���G�2Å��!gIihr�vxt�sGn 3/wqthvxihpþÂ{©Ïwur ��vxthr�wu¯|vxwu®xwu��Â�~ �"su��e|v}n|��p�wunB~ � &Y~B� 6�6�j Å

�é��6# � Åå��Å 3qp�r�sG�2t�eBÅ��!ih���|®ÇsGp�vxwunÁwG©Y°!²V³h´5µ9µÜ¶V¸I¸W¶|¹`º»´5µÜ´Ç¸���ihn2iÃiWÉ/�|r�i`����vxwun^� �|r�v}n|�Òp�e2i{p�r�sGn2��v}p�vxwun"©»r�wug iWÉ ��wGy
n2ihnqp�vÇsG®���r�w�¿­p�e½p�wÒ��p�sGp�vxwun�sGr�Â^�|e�su��i�Å�� � � ��� �K¸�¸¾´�
 �$¶|³hµ �W´»³ ��³`´ � 
 �K¸ ��²��
³2�Ó²�
 � ����µ ��³`¶qµ}²��%°�´ �uµ � ��:�~
� � �}��� ���
����j ~�� 6�6�j Å

�7���# � Åå��Å 3qp�r�sG�2t�e sGn2����Åå��Å��Ywqt�eBÅÑd]r�sGn2��v}p�vxwun yo��p�sGp�i r�ih���|®ÇsGp�wur�� �.3/ihnVp�v}n2ih®x�[wG©O°!²V³h´5µ9µÜ¶V¸�¸K¶2¹hº»´5µÜ´5¸I��w���p
y
iWÉ �:wun2ihnVp�vÇsG®]��ihn2i-iWÉ/�|r�i`����vxwunBÅ ���uµ ��³h¶/µÍ²�� �[´Ï³2� �V¹W´	�uµ%� ��:�~���*Ïj�, �ìj�j����/jG�V� ~]� 6�6�j Å

�7� �D � Åå��Å 3qp�r�sG�2t�eB~�«<Å =YÅ 3q�|vxih��ih®}g{sGn � ÅÌ�¢ihr�ih��w|~ � Å &YÅ �Vwue|n2��wunB~ � Å�=c�|r�¯|�|®}Â/��~�sGn2� �2Åå��Å��Yw/t�eBÅTd�e2i
p�r�sGn2��v}p�vxwunÃ��p�sGp�i!p�r�sGn2��thr�v}�|p�vxwunÃr�ih���|®ÇsGp�wur�²q¹D��° wG©�°�²�³h´9µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸�vx�Ês � (Y�À¯|v}n2� v}n|���|r�wup�ihv}nBÅ � �Ä°
	
�A�u¶A��

²�µÜ~ ��*Ï��, �}� � �����
� ��� ��~�� 6���6 Å

�7���# � Åå��Å�3qp�r�sG�2t�eB~ �^Å/��ihr�ih��w|~ � Å =c�|r�¯|�|®}Â ��~2sGn2� ��Åå��Å �Ywqt�eBÅ¢d�e2iYp�r�sGn2��v}p�vxwun���p�sGp�iYp�r�sGn2��thr�v}�|p�vxwun�r�ih���|®ÇsJy
p�wur���¯|r = wG©c°�²�³h´9µ5µÜ¶q¸-¸K¶2¹hº»´9µ·´5¸�vx��sG�|p�wur�ih���|®ÇsGp�i`� � �|r�v}n|�Äª�ih��ihp�sGp�v}ª�i���r�w�¿­p�eBÅ ���uµ ��³h¶/µÍ²�� ��´»³2� �V¹W´	�uµ � ��:�~
j�*	6�, �}������j��
������6 ~�� 6���6 Å

�7��j# � Åå��Å�3qp�r�sG�2t�eB~ 8<Åå��ÅudBr�sut�eB~ �2Å � s`Â�~VsGn2� �2Åå��Åu��w/t�eBÅ03q��w��u�Àsuthp�v}ªusGp�i`�bsGn2��r�ih�|r�i`����i`�Ìv}p���w�¿­nI��Â/nVp�e2i`��vx�
¯qÂÄ¯|v}n2� v}n|�%sGp�v}p���� ��sG®B�|r�wugIwup�ihr���ÅÊ°­´	��³D�q´ �O´ �h~
�J� �7� � 6��A����� ~�� 6�6�� Å

�7�G�� � Å/d�e|vxiWÛ�r�ÂÃsGn2�%��ÅVd�e2wug{su��Å � Â/n�sGg<vxt�sG®:¯�ihe�s�ªqvxwu�|r�wG©]¯|vxwu®xwu��vxt�sG®:n2ihpo¿cwur�Ë/� ��l�lKÅ lþg<g-�|n|v}pþÂÃt`wunqp�r�wu®�v}n
¯�suthp�ihr�vxwu�|e�sG��i�®ÇsGg-¯:�2s ÅÊ°�¶qµ9µ �hº»´ 
"��
 �+²�º����D�I²�º»´Ï³�²uµ�°�´	�uµ%� ��:�~
����*Ï��, �ì�������/��6��/~�� 6�6�� Å

�7���# ���Å|d�e2wug{su��sGn2�¾��Å|� �å�!r�vzÅ�°�´	�uµ%� �u´»³�²uµ �-� � �V¹�²�³ �JÅ &c� &À��r�i`����~(=cw/t�sO��sGp�wunB~ �Ì�b~]� 6�6�� Å
�7���# 8<Å­d]r�sut�eB~ � Å =Ê�|r�¯|�|®}Â ��~��^Å 3qp�r�sG�2t�eB~ ��Å y �2Å � �B~:(�Å � e|v}®}®xwunB~���Å �Vwun�su��~�&YÅ��$sGn2��p�ihv}nB~Y�¢Å 8ÈsG®}®}vxw|~

� Å­��ihr�ih��w|~�d�Å =Êv}r��E~È«OÅ 3q�|vxih��ih®}g{sGnB~�&YÅ �2wu��e2ihr�~ÈsGn2� ��Åå��Å­�Ywqt�eBÅ &cwunqp�r�wu®�wG©�p�e2i+v}n|v}p�vÇsGp�vxwun wG©
����wur��|®ÇsGp�vxwun�v}n�°!²�³`´5µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸Ê¯qÂ¾s��|e2w����|e2wur�ih®Çs`Â�Å 
 �K¸ ��²���³D�¾´ 
 �[´Ï³2� �V¹W´	�uµ%� ��:�~]�h�V� �7� �����A����j ~]� 6�6 ��Å

�7���  8<Åå��Å�dBr�sut�e¼sGn2� �2Åå��Å���w/t�eBÅ �[�|®}p�vx��ihn2��wur�Â suthp�v}ª�sGp�vxwunÓwG©�p�e2iÄ�|e2w����|e2wur�ih®Çs�Â^v}n|v}p�vÇsGp�v}n|�"����wur��|®ÇsGp�vxwun
v}nÓ°�²�³h´9µ5µÜ¶V¸%¸K¶2¹hº»´9µ·´5¸ �<lî�|ihnVp�v%!�t�sGp�vxwun½sGn2� ��i`Ðq�2ihn2t`i%wG©!p�e2i%�|r�wup�ihv}nÁËqv}n�su��i{wG©!p�e2iÄsG®}p�ihr�n�sGp�iÃ��sGp�eV¿cs�Â�Å
� �uµ ��³h¶qµ}²�� �[´Ï³2���q¹W´ ��µ%� � :u~0��*
� , �7��6�� ��6 ~]� 6�6�j Å

�7���# ��Åå�bÅ ��sG�|��e|nB~ ��Å �2ihe2ihr�~ 3�Å0(Ys�Âq®xwur�~ � Åå��Å 3qp�r�sG�2t�eB~BsGn2� �2Å &�s`ª�sGn�sG��eBÅ=(Yw�ª�ih® � (��¬¯|v}n2� v}n|���|wug{sGv}n
sGn2�I��ihn2ihp�vxt­r�ih���|®ÇsGp�vxwun{gIw/�|ih®�wG©]°!²�³`´5µ9µ·¶q¸­¸K¶2¹hº»´9µ·´5¸¢p�r�sGn2��v}p�vxwun{��p�sGp�i­r�ih���|®ÇsGp�wur�²q¹D��°!Å �È²�º»¶A� � �
º �K¶|³`º»¶A�
²�µ
°�´	�uµ%� ��:�~���*
����, �}����j�6��
���h� � ~:������� Å

�7��6# ���Å �"sGn|�2~Y�-Å­«Yr�sG�B~ �^Åc�¢ihr�ih��w|~�sGn2� �2Åå��ÅÊ�Yw/t�eBÅ¬� n2w�ª�ih®�e|vx��p�vx� v}n2iÒËqv}n�su��iÒv}n|e|v}¯|v}p�wurÄr�ih���|®ÇsGp�v}n|�
�|ihª�ih®xwu�|gIihnqp�v}n+°!²�³`´5µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸WÅ � �2
0�K¸ � 	 �D���Wµ ����� �D

ºÏ~]���
�ì������6��/������6 ~�� 6�6��/Å

�76��# ��Å �Tihv}r�~Ê��Å � �|¯|n�sG�B~ (�ÅÌ�YsGg{sGËqr�vx��e|n�s ~csGn2�ÆlKÅ 3qg<v}p�eBÅÆ°�²�³h´9µ5µÜ¶V¸Ä¸W¶|¹hº»´9µÜ´Ç¸I¸ ����� ����ihn2i�Å � �u¶A��
�²uµ ��

°�²�³`º �2�K´	�uµ � ��:�~¢������*Ï��, � �V�����V�2��� ~�� 6��G�2Å
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� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���
Èº�������
�´9º»´Ï²�º»´	��
���
��������W¶qµ}²�º»´	��
 �2�

�76 �D ��Å �Tihv}r�~ � Å
�br�i`� vxt�eB~B��Å � �|¯|n�sG�B~]«OÅ0(YsGv}r�~EsGn2�+lKÅ 3qg<v}p�eBÅ��!ih���|®ÇsGp�vxwun wG©­¸ ����� ��~Es{��ihn2iOt`wq� v}n|�%©»wur
p�e2i�°!²�³`´5µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸ � � ©zsuthp�wur�Å � �u¶A�D

²uµ-��
�°�²�³`º �2�K´	�uµ � ��:�~]���uj�*Ï��, �ì��� ���/����6 ~�� 6�6 ��Å

�76��# � Å � Å �Twu®Í©�sGn2� ��Åå��Å
�bi`t�Ëqg{sGnBÅ 
 nÒp�e2i-r�ih®ÇsGp�vxwun2��e|v}�Ò¯:ihpo¿ci`ihn ��ihn2wug<vxt�r�ih���|®ÇsGp�wur�Â[ih®xihgIihnVpÈwur��VsGn|vÍy
��sGp�vxwun+sGn2�Ä��ihn2i�r�ih���|®ÇsGp�wur�Â¾� Â/n�sGg<vxt`��Å � ��¶ �D

²uµ-� 
�� ��� ��� �hº»´Ï³�²uµ:°�´	�uµ%� ��:�~B� 6�� �}� �����
� ��� ~¢� 6�6�� Å

�76�j# ��Å y �2Å � �B~ �^Åé«OÅG�Yw�¿csGr��E~qsGn2����Å �2Å���v}����wup�Å �!ih���|®ÇsGp�vxwun<wG©�p�r�sGn2��thr�v}�|p�vxwunOwG©
p�e2i�°�²�³h´9µ5µÜ¶q¸Ê¸W¶|¹hº»´9µÜ´Ç¸�¸ ��� � ���
µ ��³h¶q¸WÅ � �u¶A�D

²uµ-��
�°�²�³`º �2�K´	�uµ � ��:�~]���/��*Ï��, �7��6����A��6�� ~�� 6���6 Å

�76G�� ��Å y �2Å � �B~���Å �2Åc��v}����wup�~ 8<Å �^Å�d¢sGp�p�vz~�sGn2� &YÅå��Å ��wur�sGnB~ ��r�Å¼d]r�sGn2��thr�v}�|p�vxwun wG©$p�e2iÒ°!²�³`´5µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸
¸ ��� � ����®xwqth�2��Å � �D
0�h~E��� �
�}����j��
��� � ~�� 6�6 ��Å

�76��# O«<Å hÊsG��v}®­sGn2�^��Å hÊsG��v}®zÅ 
 n p�e2iIr�ih®ÇsGp�vxwun ¯�ihpþ¿Êi`ihnÆiWÛEi`thp�wur�t`wun2t`ihnqp�r�sGp�vxwun½sGn2�"p�e2i{r�sGp�i%wG©�v}n2� �2t`i`�
ihn �`Â/gIiÈ��Â/nVp�e2i`��vx��ÅÊ°�´ ����� :G¸K´Ï³�²uµ �A�u¶ �D

²uµÍ~B���
�}�����/���/~B� 6��/��Å

�76��# �3�Å hÊsGg{su��e|v}p�s ~ ��Å 8Ès�¿csGg��|r�s ~|��ÅHh�w���e|v}Ë�s`¿�s ~ ��Å�d�sGËusGe�su��e|vz~�h<Å 8!wu¯�s`ÂVsu��e|vz~ sGn2�{��Å 3 sGv}p�w|Å � vx����i`thp�vxwun
wG©�p�e2i$iWÉ/�|r�i`����vxwunÃ��v}��n�sG®x�­wG©¢p�e2i-¸ ������� ��ihn2iYwG©�p�e2iÈ°!²�³`´5µ9µ·¶q¸Y¸K¶2¹hº»´5µÜ´5¸ ��«Y®}�2t`w���i�r�ih�|r�i`����i`�­����wur��|®ÇsGp�vxwun y
����i`thv%!�tÈiWÉ �|r�i`����vxwunBÅ �A�u¶A��

²�µ-��
 � �D
0�2�
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