
�����������	��
�����������

�������������! #"%$&�'�( *)��+)�,.-0/'12-'3	 546-'���(��798��:�(�

;9<>=!?A@AB'C:DFE ?HG�I�JKB'L�@ME @ABN@OE PK=RQ0S�LKB'TUE VWTX<�Q:=&D ?X<KY�C:E <�D <&Z�E V�B'D'?[SK?A@	=&TX?H\�B^]=&D_E B'C'D =WTX=!@(GN<�Q`@	<>I�JKB'L�@ME YaS
=Mb�cd=&]eE#Tf=&L�@AB'D�Q'BN@[BgE ?h=!?A?i=&L�@ME B'D*jlkmLn<�J:]o=Mb�cd=&]eE#Tf=&L�@AB:Dp?i=!@MJ'c+qr=sB'L&B:D SKtH=HQu@[=&T�cd<:]B'DpV&GKB'L�Zd=!?sE*L
=&]vSN@(G:]w<�cd<�E =!@OE*Lg]w=HV&c�@[<d]yxiz%cd<�{�|�B'LKQ}?!E Z�LKB'D9@M]aB:LN?iQ~JKVH=&]�B'LNQgBKV!@ME P&BN@[<d].<KY�@(]B'L�?iV&]eE*c�@ME <�Lux���;9�%;�|[�
@�S�]w<&?!E#LK=�c'GN<&?Hc:GK<d]5S�D BN@ME <�L�E#L�]w=!?Hcd<�L�?i=n@	<�z2cd<�?A@OE*T�J:D BN@OE <�L'j�;�GN=�]w=!?Hcd=HV!@OE PK=}VH<�T�cd<�LN=&LN@�?^qr=&]w=
?i=HI�JN=&LN@OE�B:D#D S+E*T�T�J'LN<�c&]w=HVKE*cdE @ABN@	=HQ�Y	]<�T�Q:=!@[=&]vZd=&LN@�D SN?OBN@	=!?y<KYy��B��'�N�Oz%cd<�{�VH=&D#D ?H\�B'L&B:D SKtH=HQuC(S�E*To�
T�J:LK<�C:D <&@	@ME#L�Z�Y�<�D#D <�q�=HQ�C(S�V&GN=&T�E#D#J:TUE*LN=!?iVH=&LKVH=uB'LKQ���J:T�E*kmTRB�Zd=&]RQ:=!@[=HV!@ME <�L:\fB:LKQ�I�JKB'L�@ME ��=HQ�C(S
@(GN=W�:�p����p���p�!�¡ �¢u?i<KY�@�q£B&]w=0jR¤�GK=&]w=�BN?R@MGK=^DFE#LN=�B0].]B'L�Zd=W<KY£¥��i]B!S^�9DFT�?RVH<�L�P&=&L�@ME <�L&B:D#D S�JN?i=HQsY�<:]
Q'=!@	=HV!@ME <�L�<KY^E#T�T�J:LK<�C:D <&@	?}E ?nDFE#T�E @[=HQ~\���J:T�E*kmTRB�Zd=&]fY¦BKVKE#D_E @[BN@[=!?6BKVHVH<d]Q�E#LNZ§@	<�@MGK=�TRB:L'J�Y¦BKV!@MJ']w=&]
Tf=�BN?HJ:]w=&Tf=&L�@	?+D_E#LK=�B&]¦D S�]w=&D BN@[=HQg@[<u@MGK=¨E#L:c'J�@©<KPK=&].Ye<�J:]o<:]wQ:=&]v?`<KY©TRB�Z�L:E @(JNQ'=0j�;9<gVH<�L��9]¦Tª@MG:E ?
=Mb�cd=&]eE#Tf=&L�@AB'DFD SH\.B}?i=&]eE B'DpQ~E#DFJN@OE <�L}<KY>��B��'�N�Oz%cd<�{�VH=&DFD�D SK?OB�@[=!?©q£B�?6B:L&B'D SKtH=HQ2j�«RJKB'LN@OE ��V�BN@ME <�Ln<KY
@(GN=©E*T�T�J:LN<�C'D <&@	?yc&]w<�Cd=HQ>qXE @(G©B'L�@ME ���~;%�%;¬�WB'L�@ME ?i=&]�J:Txi�~E Z~j_�d|f]=(PK=�B'D =HQ^@MG&B�@�@(GN=yQ:=!@[=HV!@[=HQ^?!E Z�LKB'D
?A@(]w=&LNZ0@MG6]B'L�Zd=HQ`Y[]w<�T¯®H°0±�@	<n®H°d²>��<�=&G:]eE*L�Zd=&]��:E Z�G�@y³¬LdE @	?yxO����³�|M\�VH<KPK=&]eE*L�Z6@MGK=RP&B'D#JN=!?o<�C�@AB:E#LK=HQ
E*LX<�J']pE*T�T�J'LN<�c&]w=HVKE*cdE @ABN@OE <�Lf=Mb�cd=&]eE#Tf=&L�@	?£@(GKBN@�q�=&]=UJ�?i=HQ�Ye<d]%@MGK=yTfBN@(GN=&TfBN@ME V�B'D:Tf<'Q'=&D_E*L�Z~j.�'E#LK=�B&]
]=!Z�]w=!?A?!E <�Lh<KY¡@MGK=U=Mb�cd=&]eE*TX=&LN@[B'D'Q�BN@[B`xi��E Z~j¬�d|�VH<�LN�9]¦TX=HQ6@(GKBN@�Q'=!@	=HV!@ME <�L�q�E @MG�@MGK=>��J:T�E*kmTfBNZd=&]¬E ?
<KP&=&]�TX<:]w=�@MG&B'L.@�q�<y<:]wQ:=&]w?r<KY�TfBNZ�L:E @(JNQ:=XD_E*LN=�B&]�j´;�GN=&]w=(Ye<d]=&\2��J:T�E*kmTfBNZd=&]�V�B'LyCd=fJ�?i=HQR@[<fZd=&LN=&]BN@[=
]=�B�?i<�L&B'C:D SWI~J&B:LN@OE @[BN@ME P&=fQ�BN@[BUY�<:]�Q�B�@AB'CKBN?i=HQ�Tf<'Q'=&D_E*L�Z~j

�~E Z~jh��j+z:b�cd=&]eE*TX=&LN@[B'D�P0B:DFE Q�B�@ME <�L`<KY�@(GN=sDFE#LN=�B0]£Q:=!@[=HV!@OE <�Ln]B'LNZd=><KY�@(GN=+��J'TUE*kmTRBNZd=&]�j+µr=!@[=&]vZd=&L�@
D SN?OBN@[=!?�<KY©��B��'�N�Oz%cd<�{�VH=&D#D ?�qr=&]w=nc&]w=&c&B&]w=HQ�\¬B'LNQ¨@MGK=nc&]w<&@[=KE#L�VH<�LKVH=&L�@(]BN@OE <�L�VH<�L�@AB:E#LN=HQ¨q£BN?WQ:=(�
@[=&]¦T�E#LN=HQ�C(Sl��]BKQ0Ye<d]wQ�B�?A?OB!SHj�¶RLK=s@	<g��Y�@�S�T�E V&]w<&Z�]aB:TX?^<KYhc&]w<&@	=KE*LnY[]w<�T·@	<&@AB'D´VH=&D#D£D SN?OBN@	=6q£BN?
?i=&c&B&]BN@[=HQ�C(Sl¸��d¹º��µ¬��»�¼0�r½�z�B:LKQ�B'LKB'D SKtH=HQ�C(S�E#T�T�J:LK<�C:D <&@�@ME#LNZ�J�?!E*L�Z�B'LuB:LN@OE ����;9�2;���B'L�@ME �
?i=&]�J:T¾Ye<�DFD <�qr=HQlC(SnV&GN=&TUE*DFJ'TUE#LK=!?iVH=&LNVH=+Q'=!@	=HV!@ME <�L�j}�¡Y�@[=&]R¸�¿�T�E#L�=Mb�cd<&?HJ:]w=6<�L+@MGK=}��J'TUE*kmTRBNZd=&]¦\
@(GN=6E*T�T�J:LN<�C'D <&@Xq£B�?UI�JKB'L�@ME ��=HQ�CMS¨J�?!E*L�Z+@(GN=+��J:T�E �.L&B:D SN?A@o?i<KY�@�q£B&]w=&\�B'c:c:D S:E*L�Z+@(GN=W?!E#LNZ�D =sC&B:LKQ
B'L&B:D SN?!E ?.cKBKV&ÀMBNZd=Xq�E @(GyB:JN@	<�TRBN@	=HQ6D B'LK=XB'LNQ`CKB'LNQ`E Q:=&L�@ME ��V�BN@ME <�L:\'Á~B�@�C&BNV&À!Z�]w<�J'LNQ>VH<:]¦]w=HV!@ME <�L'\�B:LKQ
?HD B'L�@¡VH<d]¦]w=HV!@ME <�L�jo¼�D <&@	@	=HQWB&]w=�@MGK=yc&]w<&@	=KE*LyVH<�LNVH=&L�@(]BN@ME <�Ly<KY�@	<&@AB'DNVH=&DFD�D SN?OBN@	=!?¡P&=&]v?HJ�?£@MGK=yTX=�BN?HJ:]=HQ
��<'=&G']eE#LNZd=&]p�'E Z�G�@�³¬LdE @	?�xO��j5��j5³¬jF|(j�¼�=&]pc&]w<&@[=KE#LfVH<�LNVH=&LN@M]BN@ME <�Lf@MGK=oB�PK=&]BNZd=.<KY2@(G:]=H=yTX=�BN?HJ:]=&TX=&L�@	?
Â ��µÃE ?oQ'=&cdE V!@[=HQ�j



�X���¨)%8~-'7* 5���¨)�,����¨ 5��8~-'12-'��8�-'����-0/'12-'3	 546-'���

;9<`P&B'D_E Q'BN@[=�<�J:].TRBN@MGK=&TfBN@OE V�B'D�TX<�Q:=&DF\�I�JKB'L�@ME @ABN@OE PK=�Q'BN@[BhY	]<�T�B'L>=Mb�cd=&]eE*TX=&L�@X?HGN<�q�E#LNZnBN@�S'cdE V�B'D
z%cd<�{�@�S�]w<&?!E#LK=nc'GN<&?Hc'GN<d]vS'D BN@ME <�L+qr=&]w=uJN?i=HQ�BN?^E*L:c:JN@RY	J'LNV!@ME <�L�xi�~E Z~j����f|U@[<�cK]=HQ�E V!@�@MGK=`Q'=(PK=&D �
<�c'TX=&L�@R<KY�V(SK@	<�c'D BN?HTUE V>��;9�2;��nE#L>@(GdE ?f=Mb�cd=&]eE#Tf=&L�@!j`³�?!E#LNZ6@(GN=hQdS'L&B:T�E V�B'D�cKB0]B'TX=!@[=&]v?
	����	��0\
� B'LNQ�������°��XY[]w<�T�@(GN=sc&]w=(P'E <�JN?U=Mb�cd=&]eE*TX=&L�@	?H\´B'LKQ+��@�@ME#LNZ�<�L:D S6@MGK=sL:J:E ?OB'LNVH=6cKB0]B'TX=!@[=&]v?�	 ±�� 	��&\B'LNQ�	 ² \�B}V&J:]vPK=sq£BN?><�C�@AB:E#LN=HQ�@MG&B�@©V&D <&?i=&D S�TRB�@[V&GN=HQ�=Mb�cd=&]eE*TX=&LN@[B'DpQ�B�@AB}Q:=!@[=&]¦TUE*LN=HQ�Y�<:]UCd<&@MG@�S�]w<&?!E#LK=Wc:GN<&?Hc'GN<:]5S'D B�@[=HQ`B'LKQh@	<&@AB'D'��;9�%;¬�`E#L�@MGK=yV(SN@[<�c:D BN?HT�xi��E Z~j�����|M\~@(G:JN?.Q:=&TX<�LN?A@M]aB�@ME#LNZh@MGK=
c&]w=HQ~E V!@ME PK=>cd<Hqr=&]´<KY�<�J:]¬TfBN@(GN=&TfBN@ME V�B'D�Tf<'Q'=&D#j

�~E Z~j���j.¼p]=HQ�E V!@ME#LNZ�@(GN=�Cd=&GKB�P:E <d]9<KY�@MGK=X��;9�%;¬�>L:JNV&D =H<'V(SK@	<�c'D BN?HTUE VXV(S&V&D =�CKBN?i=HQ©<�Ly@MGK=�Q0S�LKB'TUE V�B'D
c&B&]B'TX=!@[=&]v?XQ'=!@	=&]�TUE#LK=HQ}E#L©@MGK=>c&]w=(P:E <�J�?f=Mb�cd=&]eE*TX=&L�@	?�jfx �X|o;.E*TX=UVH<�J']v?i=�<KYoz%cd<�{g@�S�]w<&?!E#LK=>c:GK<&?[�
c'GN<d]vS'D BN@ME <�Lhq£BN?hJ�?i=HQ¨BN?�E*L:c'J�@oY[J:LKV!@OE <�L^@[<uTX<�Q:=&D�x ��|R�~;%�%;¬�6@�S�]w<&?!E#LK=+c:GK<&?Hc:GK<d]5S�D BN@OE <�L�E*L>@MGK=
V(SK@	<�c'D BN?HT x"!$#�#&%('A|�B'LNQ�@(GN=>@	<&@AB'D9B'TX<�J'L�@R<KYoV(SN@[<�c:D BN?HT�E V^��;9�%;¬�ux )+*�,-%.'i|hE#L+B:LnE#LKQ:=&cd=&LNQ'=&L�@
=Mb�cd=&]eE#Tf=&L�@!j}¼�<�E*L�@	?Uq�E @MGs=&]¦]w<:]XC&B&]v?^E#LNQ~E V�BN@[=W@MGK=^=Mb�cd=&]¦E#TX=&LN@[B'D9Q'BN@AB>qfGN=&]w=�BN?�?i<�D_E Q�D_E*LN=!?h]w=&c&]w=(�
?i=&LN@�@(GN=uTRB�@(GN=&TRBN@OE V�B:D¬TX<�Q:=&DFE#L�Z~j�;oGN=¨E*LNQ~E V�BN@	=HQ�=&]¦]w<:]�q£BN?^Q:=!@[=&]¦T�E#LN=HQ�CKBN?i=HQ�<�L¨Q�J:c:DFE V�BN@[=HQ
Tf=�B�?HJ']w=&TX=&LN@�?�j



� ���w���d-��O�! �~�:�! #)��n)�,.�'8�8� #�( *)�����7%46)%8~-'7* 5���n��7F�M-'3[���'�( ��d-��

;9<W?i=&D =HV!@.B'L�B'c'cK]<�cK]¦E BN@	=>TX<�Q:=&D'Q'=!?iV&]eE#C:E#LNZh@MGK=UQ0S�LKB'TUE V!?�<KY¡@(GN=U��;9�%;¬�©?!E Z�L&B'D_E#LNZ+cKBN@(G�q£B(SH\9E @XE ?
LK=HVH=!?A?OB&]5SU@[<UZd<�@MG']w<�J�Z�G�Bf?A@[=&c(q�E ?i=�c&]w<�VH=!?A?¬<KY�@[=!?A@OE*L�ZUP0B&]eE <�J�?�Tf<'Q'=&D ?¬?HJ�Z0Zd=!?A@[=HQsCMShC:E <�V&GN=&TUE V�B'D
À&LK<HqXD =HQdZd=0j�¤u=�?A@[B&]w@	=HQ�q�E @(Gn@(GN=�BN?A?HJ'T�c�@ME <�L}@MG&BN@�@(GN=s?!E Z�LKB'D_E*L�ZlcKBN@(G�q£B(S�]w=&c&]w=!?i=&L�@	?6BnYe=H=HQ0�
Ye<d]vqrB0]wQ}V�BN?iV�BKQ:=6xATf<'Q'=&D�¸�|fQ:=&DFE P&=&]eE#LNZnB>?!E Z�LKB'D�Y[]w<�T�VH=&D#D~?HJ:]5Y¦BKVH=s]w=HVH=&c�@[<d]w?U@	<6@(GN=sL'JNV&D =&JN?WC:J�@(\
BN?.Q:=!?iV&]¦E#Cd=HQsE*LU@MGK=©TfB'L:JN?iV&]eE#cN@M\�@(GdE ?�B'c:c&]w<dBKV&G`GKBN?�@	<6Cd=yQ�E ?iV�B&]wQ'=HQ�j�;9<6E#T�cK]<KPK=y@(GdE ?XTf<'Q'=&DF\�qr=
�9]v?A@¬E#LKV&DFJKQ:=HQ�@MGK=ycd<&?A?!E#C:E#D_E @�S�@(GKBN@¡�~;%�%;¬�UQ�E#Tf=&]v?ocd<&?A?i=!?A?¬BfVH=&]v@AB:E#L�E#LN?A@[B'CdE*D_E @�SfB'LNQ�Q~E ?!E*L�@[=!Z�]BN@	=.@[<
@(GN=�TX<�LK<�TX=&]eE VoYe<d]¦T©j£�9JKV&G�C&BNV&À&]w=�BKV!@ME <�LN?�V�B'Ly<'VHV&J']¦\%C:J�@�E @�E ?	� # '�
 *�'�
�LN<&@rV&D =�B&]9@	<UqXGKBN@�=MbK@[=&L�@
@(GN=(SuE*L�Á9JN=&LKVH=>@(GN=^QdS'L&B:T�E V�B'D´Cd=&GKB�P:E <d]�<KYo@MG:E ?U?!E Z�LKB'D_E*L�Z�c&BN@MG�qrB!SHj+;�GN=&]w=(Ye<d]=&\�qr=�E*L�PK=!?A@ME Z:BN@[=HQ
qfGN=!@(GN=&]9B.Ye=H=HQ0�eYe<d]5q£B&]QsTX<�Q:=&D�qXE @(G�C&BNV&À&]w=�BKV!@ME <�L©xATX<�Q:=&D�d|¬E ?£B'C:D =�@	<yQ'=!?iV&]eE#Cd=�@(GN=�=Mb�cd=&]eE*TX=&L�@AB'D
Q�BN@[B�?OBN@OE ?[YeBKV!@[<d]eE*D S�jfkmL©VH<�T�cKB&]eE ?i<�Lh@	<>@MGK=U?!E#T�c:D =RY�=H=HQd�eY�<:]5q£B&]wQuTf<'Q'=&DF\�@(GN=�Q�E �9=&]w=&LN@OE�B'D�=HI�JKBN@OE <�L�?
B0]w=U=MbK@[=&LNQ'=HQnC(Sh<�LN=�BKQ'Q�E @ME <�L&B'Dd@	=&]�T Q'=!?iV&]eE#C:E#L�Zh@(GN=>CKBKV&À&]w=�BKV!@OE <�L��

������  	�� ������������� ����� 	 ± � � ��!#" � $��
�� ���%! 	�� ����������� �  	&�.� �� !'""	)($ � $ ����� 	��"� ���*! � ��!'" ��$��
�� $��  	�$ � $�!§°�+-,"	&�(� �� �	)($ � $ ��$�� 	 ² ���.��� �
��$�	�%! 	�$ � $�+

/ <�q�=(P&=&]¦\�@(GN=���@W<KYU@(GdE ?+Tf<'Q'=&D¡@	<g@(GN=n=Mb�cd=&]eE*TX=&L�@AB'D´Q�BN@[B�E ?^?!E#TUE*D B&]X@	<�@MGK=+��@W<KYy@(GN=n?!E#T�c'D =
V�BN?iV�BKQ:=Wxe?i=H=`��E Z~j10��X|M\2B'LKQ>@(GN=&]w=(Ye<d]w=�@MG:E ?yTf<'Q'=&D�E ?.B'D ?i<sLN<&@oB'C:D =R@[<>Q'=!?iV&]eE#Cd=R@(GN=UQ�BN@[B�j

2 =Mb&@M\'qr=o@[=!?A@	=HQhB©TX<�Q:=&D'E#LKV&DFJKQ�E#LNZ�@(GN=ycd<&?A?!E*CdE*D_E @�Sf@MG&BN@��~;%�%;¬�WE ?£=Mb�cd<d]v@[=HQ©Y	]<�TÃ@(GN=UL:JNV&D =&J�?�B:LKQ
]=�BNV!@ME P0BN@	=HQ6E*Ly@MGK=fV(SK@	<�c'D BN?HT�j�;�GdE ?�TX<�Q:=&Ddq�E @(GhL:JKV&D =H<�V(SN@[<�c:D B�?HT�E VRV(SKV&DFE#LNZ6xATf<'Q'=&D'�d|�D =�BKQd?�@[<WB
?OBN@ME ?[Y¦BKV!@	<:]5S���@�B'LKQ+E ?.@(GN=&]=(Y�<:]w=�Q'=!?iV&]eE#Cd=HQnE#L©Q:=!@ABdE*D~E*L�@(GN=WTfB'L'J�?iV&]eE*c�@fxe?i=H=>��E Z~j3�4R|(j

;9<6VH<�T�c&B&]w=©@�qr<nTf<'Q'=&D ?�?A@ABN@OE ?A@OE V�B'DFD SH\�qr=WVH<�T�c'J�@[=�@�qXE VH=�@MGK=�Q~E ��=&]w=&LNVH=©<KY£@(GN=^D <&Z&�iD_E*ÀO=&D_E*GN<�<'Q+<KY
Cd<&@(GsTX<�Q:=&D ?H\�qfGdE V&G+D =�BKQd?�@[<}D_E#ÀM=&D_E#GK<'<�Qu]BN@ME <>@[=!?A@	?�xi¸�|(jX¤�GN=&LhVH<�T�cKB&]eE*L�ZuTX<�Q:=&D3>q�E @MGsTf<'Q'=&D
��\pqr=h<�C�@ABdE*L^@(GN=W@[=!?A@X?A@ABN@OE ?A@OE V657�8"&�95;:<$ =5�:>���<�@?BA&°�+-"�\´qXG:E V&G6VH<d]¦]w=!?Hcd<�LKQd?U@[<�B #:�eP&B'D#JN=
<KYDC ®H°)E�±&\�qfGN=&]w=F5;:<G£]w=(Ye=&]v?o@[<W@MGK=WD <&Z&�iDFE#ÀO=&DFE#GN<�<�Q^<KY�TX<�Q:=&D&HMj / =&LNVH=&\�@(GN=WL'J:D#D~G�S�cd<&@MGK=!?!E ?�@MG&BN@
@(GN=yQdS'L&B:T�E VWc&B&]B'TX=!@[=&]¬]=!?Hcd<�L�?!E#C'D =fYe<d]´V(SKV&D_E*L�Z 	 � E ?otH=&]w<sG&BN?.@	<+Cd=W]=JI�=HV!@[=HQ�j

k @rE ?�LN<&@[=(qr<d]v@(G�Sf@MG&B�@p@MGK=�Q~E ?A@(]eE#C'J�@ME <�L.<KY2@(GN=�@[=!?A@�?A@AB�@ME ?A@ME V�Q:<�=!?�LN<&@�Ye<�DFD <Hq�@(GN=�VH<�L�PK=&L�@ME <�L&B'D�?!E#LNZ�D =
K
� ��Q�E ?A@(]eE*C:J�@ME <�L6C:JN@�B6TUE bK@(J:]w=�<KY K � ��Q�E ?A@M]eE*C:JN@OE <�L�?H\pCd=HV�B'JN?i=U@(GN=�=!?A@ME#TRBN@	=HQ¨cKB0]B'TX=!@[=&]¬J'LNQ:=&]´@(GN=
B'D @	=&]¦L&BN@OE PK=nE ?W<�Ln@(GN=¨Cd<�J:LKQ'B&]5S¨<KYX@(GN=¨cKB&]aB:Tf=!@	=&]�?HcKBKVH=&\.E*j�=0jm\XTfB(S�LN<&@^Cd=¨LK=!Z:B�@ME P&=uxLd|(j�;�GN=
V&]¦E @ME V�B'D�D =(PK=&D'<KY�@(GN=F,d¹ ?!E Z�LdE ��V�B:LKVH=WLdE PK=�B'J>E ?�")+�M�®0j
/ B�P:E*L�Zy=!?A@AB:C'D_E ?HGN=HQR@(GKBN@�ByTf<'Q'=&DHq�E @MGyL'JNV&D =H<'V(SK@	<�c'D BN?HTUE V.V(SKV&D_E*L�Z©E ?�B'C:D =¬@[<RQ:=!?iV&]eE*Cd=�@MGK=�QdS'L&B:T�E V
Cd=&G&B�P:E <:]:<KY�@MGK=�?[SN?A@[=&T�\Nqr=�E#L�PK=!?A@ME Z:BN@[=HQoqfGN=!@(GN=&]:@(GN=.E#LNV&D#J�?!E <�L¬<KY�@MGK=�CKBKV&À&]w=�BKV!@OE <�LfE#L�@[<�@(GN=.Tf<'Q'=&D
Y[J:]w@MGK=&].E#T�cK]<KPK=!?�@(GN=�TfBN@MGK=&TfBN@ME V�B'D2Q'=!?iV&]eE#cN@OE <�L'j^;9<+@[=!?A@R@MGK=sE#T�c&]w<KPK=&Tf=&L�@U<KY.@MGK=sE#LKV&DFJN?!E <�L`<KY
@(GN=�CKBKV&À&]w=�BKV!@OE <�LWE#LWTX<�Q:=&Dd��\'qr=X=Mb&@	=&LKQ:=HQh<�J:]9Q0S�LKB'TUE V�B'D�Tf<'Q'=&DdBNVHVH<:]wQ�E*L�Z�D S!\�]=!?HJ:D @ME#LNZhE#LWTf<'Q'=&D
N j�;�GN=�LN=(q�Q~E ��=&]w=&L�@ME B'Dd=HI�JKBN@OE <�L�?.B&]w=�LN<�q TX<:]w=yVH<�T�c'D =Mb�\�Cd=HV�B'JN?i=oqr=�E#LN@M]w<�Q~JKVH=R<�LN=yBKQ:Q�E @OE <�LKB'D
c&B&]B'TX=!@[=&] 	 ($ Q:=!?iV&]eE*CdE*L�Z>@(GN=WC&BNV&À&]w=�BKV!@ME <�L)�

������  	�� ������������� !'""	��(� $��PO  � � ����� 	 ± � � ��!#" � $��
�� ���%! 	�� ����������� �  	&�.� �� !'""	 ($ � $ ����� 	��"� ���*! � ��!'" ��$��
�� $��  	�$ � $�!§°�+-,"	&�(� �� �	)($ � $ ��$�� 	 ² ���.���	�
��$�	�%! 	�$ � $  	��(� $��PO  � ��+



;�GN=W]w=!?HJ'D @ME#L�Zh��@�E ?oQ�E ?Hc:D B(S�=HQ+E#L`��E Z~j;0���j���Z:B:E#L:\�@[<^BN?A?i=!?A?�@MGK=R?!E Z�LdE ��V�B:LKVH=y<KY�@MG:E ?RLN=(q cKB&]B'Tf=(�
@[=&]¦\~qr=©V�B'D V&J:D BN@	=�@MGK=U@[=!?A@�?A@ABN@OE ?A@OE VF5�: � "&�95�: �  5;:>$(��� °�+�MK°�jo;oG:E ?�P&B'DFJK=UVH<d]¦]=!?Hcd<�LNQd?f@[<`B
#:�eP0B'DFJN=y<KYr°�+-"&°�\�qXGdE V&G^E*LNQ~E V�BN@	=!?�@(GKBN@�@MG:E ?RE ?yLK<&@�B�?!E Z�LdE ��V�B'L�@XE#T�c&]w<KPK=&Tf=&L�@o<KY¡@MGK=hTX<�Q:=&D*j

�

0

5

10

15

20

25

30

35

0 10 20 30 40 50 60

S
T

A
T

-5
 p

ho
sp

ho
ry

la
tio

n 
 in

 th
e 

cy
to

pl
as

m
 

 (
ar

b.
 u

ni
ts

)

time (min)

0

0.2

0.4

0.6

0.8

1

1.2

0 10 20 30 40 50 60

to
ta

l a
m

ou
nt

 o
f S

T
A

T
-5

 
 in

 th
e 

cy
to

pl
as

m
 

 (
ar

b.
 u

ni
ts

)

time (min)�

0

5

10

15

20

25

30

35

0 10 20 30 40 50 60

S
T

A
T

-5
 p

ho
sp

ho
ry

la
tio

n 
 in

 th
e 

cy
to

pl
as

m
 

 (
ar

b.
 u

ni
ts

)

time (min)

0

0.2

0.4

0.6

0.8

1

1.2

0 10 20 30 40 50 60

to
ta

l a
m

ou
nt

 o
f S

T
A

T
-5

 
 in

 th
e 

cy
to

pl
as

m
 

 (
ar

b.
 u

ni
ts

)

time (min)�

0

5

10

15

20

25

30

35

0 10 20 30 40 50 60

S
T

A
T

-5
 p

ho
sp

ho
ry

la
tio

n 
 in

 th
e 

cy
to

pl
as

m
 

 (
ar

b.
 u

ni
ts

)

time (min)

0

0.2

0.4

0.6

0.8

1

1.2

0 10 20 30 40 50 60

to
ta

l a
m

ou
nt

 o
f S

T
A

T
-5

 
 in

 th
e 

cy
to

pl
as

m
 

 (
ar

b.
 u

ni
ts

)

time (min)

�~E Z~j 0�jh;.E*TX=hVH<�J']v?i=+xAcd<�E#LN@�?fqXE @(G`=&]¦]w<:]�C&B&]v?M|yB'LNQ�TfBN@MGK=&TfBN@ME V�B'DpTf<'Q'=&D_E#LNZgxe?i<�D_E Q�D_E*LN=!?M|f<KY�@MGK=
��;9�%;¬�`?!E Z�L&B'D_E#LNZucKBN@MG�q£B(S�j`x �f|©��E @.q�E @MG}TX<�Q:=&D �\p@MGK=©Y�=H=HQd�eY�<:]5q£B&]wQ�TX<�Q:=&D�q�E @(G�C&BNV&À&]w=�BKV!@ME <�L�j
x ��|¬��E @�q�E @MG�TX<�Q:=&D N \d@(GN=Rc&]w<�cd<&?i=HQ^TX<�Q:=&Ddxe?i=H=�@[=MbK@i|pq�E @MGfBNQ'Q�E @OE <�LKB'D0CKBKV&À&]w=�BKV!@OE <�L'j�x � |���E @�qXE @(G
Tf<'Q'=&D���\�@MGK=^c&]w<�cd<&?i=HQgTf<'Q'=&D�xe?i=H=©@	=Mb&@A|.q�E @MG^BKQ'Q�E @ME <�L&B'D�Q'=&D B(SN��Q�E ?A@M]eE*C:JN@OE <�L'jR;oGK=�=Mb�cd=&]eE#Tf=&L�@AB:D
Q�B�@ABgB'LNQ�@(GN=¨VH<d]¦]w=!?Hcd<�LKQ�E*L�Z§��@�?`B0]w=n?HGK<HqfLuY�<:]UV(SN@[<�c:D BN?HT�E V�@�S�]w<&?!E#LK=�c'GN<&?Hc'GN<d]vS'D BN@[=HQ���;9�2;��
x ) %����w|.B'LNQ>@[<&@AB:D�V(SN@[<�c:D B�?HT�E VU��;9�%;¬�sx���
	��
��w|(j
¤g=hB:D ?i<sVH<�T�cKB0]w=HQ�Tf<'Q'=&D2�6@[<sBnTX<�Q:=&D2@MG&BN@�Q:=!?iV&]eE*Cd=!?R@MGK=sL:JNV&D =�B&]£V(S&V&D_E#LNZuCMS+B^VH<�T�cKB&]w@MTf=&L�@
Tf<'Q'=&D#jo��=HV�B'J�?i=U@MGK=!?i=WTX<�Q:=&D ?�B0]w=WLN<&@fLN=!?A@[=HQ~\2B`Cd<�<&@�?A@(]B'c>c&]w<�VH=HQ~J']w=Rq£BN?�B:c'c:DFE =HQ�j��r?�B>]w=!?HJ'D @(\
Tf<'Q'=&D��©q£BN?Uc&]w=(Ye=&]¦]w=HQs@[<h@(GN=UVH<�T�cKB&]v@(TX=&LN@yTX<�Q:=&D*jX�&<d]�BWQ:=!@AB:E#D =HQ`Q~E ?iV&J�?A?!E <�L�<KY�@(GN=UQ'=&]eE P0B�@ME <�L
<KY¡@MGK=y@[=!?A@¬?A@ABN@OE ?A@OE V&\�?i=H=>]w=(Y£��j



�~E#L&B:D#D SH\�qr=�]=&D B�b&=HQ¨<�J:]�B�?A?HJ'T�cN@OE <�L`<KY�B6�'b&=HQ}?i< I�<�J']¦Ls@OE*TX= � Ye<d].��;9�%;¬�¨E*L^@(GN=+L'JNV&D =&JN?�j>¤g=
E*L�P&=!?A@OE Z:B�@[=HQ}qXGK=!@MGK=&].B'L}E#LN@M]w<�Q~JKV!@OE <�L+<KYfB+Q�E ?A@M]¦E#C:JN@OE <�L6<KY�Q'=&D B(SK?^xATf<'Q'=&Dp�d|WE*T�c&]w<KPK=!?©@(GN=6Q:=(�
?iV&]¦E#c�@ME <�LW<KY�@MGK=U=Mb�cd=&]¦E#TX=&LN@[B'D�Q'BN@[B�?!E Z�LdE ��V�B'L�@(D S�j¬;oGN=�Q:=&D B!SWQ~E ?A@(]eE#C'J�@ME <�LUq£BN?U]w=�B'DFE tH=HQ�C(S©Y�<�D Q�E*L�Z
@(GN=W@ME#Tf=WVH<�J:]v?i=><KY � $"�PO �Xq�E @MG6B+½´B'JN?A?!E B'L+ÀO=&]¦LK=&D�qXE @(GnTX=�B'L6Q:=&D B!S^@OE*TX= ��� B'LNQsqXE#LKQ:<Hq q�E Qd@(G� jr;oGK=hLN=(qÃ@OE*TX=UVH<�J']v?i=U<KY£��;9�%;¬�6D =�B�P'E#L�Zh@(GN=>L:JNV&D =&J�?����$ �PO ��E ?oVH<�T�c:JN@	=HQ+BN?

� �$ �PO � � ®� "�� � �
	��E �  ������ �PO  O (  ��� � �
" � � � � $"�PO ( ���&O (

B'LKQ>@(GN=WLN=(q Q�E �9=&]=&L�@ME B'D'=HI�JKBN@OE <�L�?�B&]=B�
����;�  	�� ��� ������� � !'""	�� � �$ �PO � ����� 	 ± � � ��!#" � $��
�� � �%! 	�� ��� ������� �  	&�.� �� ���D� 	���� ���*! � ��!'" � $��
�� $ �  	�$.� $�!§°�+-,"	&�(� �� ��$D� 	 ² ���.��� �
��$���%! 	�$.� $ �	"�.� �$ �PO ��+

;�GN=s]w=!?HJ'D @ME#LNZ���@�E ?UQ�E ?Hc'D B(S�=HQ�E#L}�~E Z~j 0 � j£³p?!E*L�Z+@(GN=h?OB'TX=>B'L&B:D SN?!E ?yBN?�B'Cd<KPK=&\pqr=^VH<�T�c'J�@[=h@(GN=
@[=!?A@�?A@ABN@OE ?A@OE VhB�? 5;:8� "&�95�: ±  5;:>$(�<�°�+-,B,�\´VH<:]¦]w=!?Hcd<�LNQ~E#LNZ�@	<�B #:�eP0B'DFJN=h<KY.°�+-"BA�jh;oG'J�?fqr=
VH<�LKV&DFJKQ:=y@(GKBN@�@MG:E ?yTX<�Q:=&D�B'D ?i<6E#T�c:DFE =!?�B'L>E*L�?!E Z�L:E ��V�B'L�@�=&L:D B0]vZd=&TX=&LN@(j

kmLg?HJ'T�TRB&]5SH\�qr=uVH<�LNV&D#JNQ'=u@MG&B�@^@MGK=�Tf<'Q'=&D�q�E @MGlL'JNV&D =H<�V(SN@[<�c:D BN?HTUE VuV(S&V&D_E#LNZ�C:J�@>q�E @(GlLN=KE @MGK=&]
@(GN=�C&BNV&À&]w=�BKV!@ME <�L�LN<d]y@(GN=uQ'=&D B(S&Q�E ?A@(]eE*C:J�@ME <�L§E ?s@MGK=uB'c'cK]<�cK]¦E BN@	=�Tf<'Q'=&D#j k @n]w=&c&]w=!?i=&L�@	?}BgZd<�<�Q
@(]BKQ:=H< � Cd=!@�qr=H=&L+@(GN=>VH<�T�c:D =Mb�E @�Sn<KY.@(GN=+TRB�@(GN=&TRBN@OE V�B:D9Q:=!?iV&]¦E#c�@ME <�L+B'LNQ�E @	?�B'CdE#DFE @�Ss@	<�]w=&c&]w=!?i=&L�@
@(GN=y=Mb�cd=&]eE#Tf=&L�@AB'D'Q'BN@AB�j�������:3���46-0�M-'3o #8�-'���( #"9���~ m7* #���
µoJN=6@	<u@(GN=s<�CN?i=&]5P&BN@ME <�L+Y[J:LKV!@OE <�L}<KYX@(GN=s?[SK?A@	=&T�\�qXG:E V&GuB:D#D <�q¬?h<�L:D S�D_E*TUE @[=HQlTf=�B�?HJ']w=&TX=&LN@�?><KY
@(GN=RQdS'LKB'T�E V�B'D~Cd=&GKB�P'E <d]�\�LN<&@.B:D#DdQ0S�LKB'TUE V�B:D�B:LKQ+L:J:E ?OB'LNVH=©c&B:]aB:Tf=!@	=&]w?�B�?�qr=&DFD�B�?�@(GN=©E*LdE @ME B'D&P0B:D#JN=
� � ��°���V�B'L�Cd=�=MbK@(]BKV!@	=HQ�Y	]<�T�@(GN=XQ'BN@[B�j´;oG:E ?�E#T�c:DFE =!?r@(GKBN@´@MGK=.?[SN?A@[=&T E ?.LN<&@´Y[J:DFD S�E Q:=&L�@ME �~B'C:D =Rx N |(j
;�GN=&]w=(Ye<d]=&\rE @�E ?Wcd<&?A?!E#C'D =©@[<+<�C�@ABdE*L`B`Q0S'L&B'TUE V�B'D~?[SK?A@	=&T q�E @(GnD =!?A?WcKB&]B'Tf=!@	=&]v?UVH<�LN?!E ?A@ME#LNZ�<KY¬@(GN=
?OB'Tf=.<�C�?i=&]5P0B�@ME <�L�Y	J'LNV!@ME <�L�j´;�GN=�Ye<�DFD <HqXE#L�Zy@(]B'L�?[Ye<d]�TfBN@OE <�LX<KY9P&B0]eE B'C:D =!?�D =�BKQd?�@[<R?HJNV&GRB:L�E Q'=&L�@ME V�B'D
]=&cK]=!?i=&L�@AB�@ME <�L)� �

G � 	��.� G �"��� 	 �
	 ²

� $ � 	�$� � � 	 � � ± � 	 ±
	�� � � � 	��

	�� +

;�GN=&]w=(Ye<d]=gqr=�B&]w=g<�L'D SlB:C'D =u@[<l=MbK@(]BKV!@`?!E*L�Z�D =gQ0S'L&B'TUE V�B'DXcKB&]B'Tf=!@	=&]v?�	&$ � 	"�0\UB'LNQ � B:LKQl@(GN=
c&B&]B'TX=!@[=&]¡VH<�T�CdE*LKBN@ME <�L�? 	��.�+� ��°�� � 	&����	 ² � 	 ± ��	��&\�B'LNQ 	�����	&�yY[]w<�T @MGK=>TX=�BN?HJ']w=HQsQ'BN@[B�j�;oGK=>LK=(q
?[SK?A@	=&T <KYrQ�E ��=&]w=&LN@OE�B:D'=HI~JKBN@ME <�LN?U]w=�BKQd?�BN?�Ye<�DFD <�q¬? �

�

�
� �  � � � �"! !'"#� � � $ �PO  � � � � �$� ± � � � !'"

�
$ �

�

�
�D�7!%�"� � � ! �°�+-,

�
�� ��� �$����� � �*! � ��!'"

�
$��

�

�
$ �  � $ � $ !

�
�� � $ � 	 ² ������� � � !

�

�
� �7!%� $ � $ &� � � $"�PO  � ��+

k @sE ?�LN<&@[=(qr<d]v@(G�S�@MG&B�@W@(GN=�TX<&?A@sE#LN@	=&]=!?A@OE*L�Z�c&B&]B'TX=!@[=&]v?H\ 	&$ � 	"�0\�B'LNQ � \�qXG:E V&GgQ:=!@[=&]¦T�E#LN=}@(GN=
V(S&V&D_E*L�Z¨Cd=&GKB�P:E <d]¦\�B&]w=6LK<&@XB �9=HV!@[=HQuC(S^@MG:E ?X@M]B'LN?[Y�<:]¦TfBN@ME <�L^B'LNQ¨TfB!SnCd=�=Mb&@M]BKV!@[=HQsq�E @MGW@(GN=`GN=&D#c
<KY.@(GN=+Tf=�BN?HJ:]w=HQ¨Q'BN@AB:\´B:LKQn@(GKBN@f@MGK=sLN<�L��AE Q:=&LN@OE �~B:C:E#DFE @�S6<KY.@(GN=+c&B&]B'TX=!@[=&]v?�Q'<'=!?^LN<&@UB �9=HV!@R@(GN=
Tf<'Q'=&D:?i=&D =HV!@OE <�L`c&]w<�VH=HQ~J']w=�Q'=!?iV&]eE#Cd=HQsB'Cd<KPK=0j



�¡-0,�-�3�-���$&-��

¸0j���<!b�\pµoj�� / E#L'À&D =(SH\���j�xi¸��B0 N |	� 
&% *�' % �9
�
����� �J� �9
�� �9
�
��sx��¡GKB'c:TRB:L�� / B:D#DF\��&<�LNQ'<�L&|(j
�j£�~=&D Y[\���j%½¬j��¯�'E B'L�Z�\���j��Xj�xi¸����B0d|���� � �!�"� �J� �#� �$�%�.*�
&��')(9\ �0¿0�N� ��¸�¿�j
��j>;oE#T�TX=&]¦\+*:jm\�,.-J:D#D =&]¦\_;Xj*½¬jm\´��q£B'TX=(S�=&\vk5jm\r�~B'LNQ�]B'\´¶yj/�0�¬D_E*L�Z�T!-J:DFD =&]¦\¬³�j¡xL0¿0¿0�d|21%3 �#�4������
 ���
� 
)��*5�M\pE#L^c&]w=!?A?�j
N j.� IMJ:LNZ�\9��j2xi¸������d|6��75� � %��81�9 %�3 �9
 :;
�� �9
 *3=<6� 
�% *"'%7?> *�'@� 
�% !�� %.'Wxi¼�]w=&L�@ME VH=(� / B'DFD#\�z2LNZ�D =(qr<�<'Q
�¡D_E �%?H\ 2 *&|(j

ACB/B 
*��
m�´�§���ED¨�~�F2� B/G�r3�-'1��:3��'�( *)���)�,o�~��$d7#-d�:3�-0/0�!3���$K���
�&<d]9L'JNV&D =�B0]�=Mb&@M]aBNV!@	?�VH=&D#D ?pq�=&]=XD SN?i=HQ�E#LfG�S�cd<&@	<�L:E VXC:J �9=&]%xL0¿�TC, / =&cd=!?H\�c / 0�jH�d»�¸�¿�TC,I���¡D »&¿�j5¸
T�, 2 B $%J£¶ �N»�¸.T�, z%µ£;%��»&¿�j LK 2 <�LdE Q:=!@�¼�� N ¿d»�¸�¿d¹ Z�D SKVH=&]w<�D�»�¸�T�, µr;£;�»�¸.TC, ¼M,h����|(j!�¡Y�@[=&]
VH=&LN@M]eE Y	JNZ:BN@OE <�Lf@(GN=�L:JKV&D =KE0qr=&]w=�]w=!?HJ�?Hcd=&LKQ:=HQ6E#LWG:E Z�GR?OB'D @�C:J �9=&]¡x N 0¿`TC, 2 BN�¡D »�0¿d¹Z�D S&VH=&]w<�D »�0¿
T�, / =&cd=!?H\rc / 0�jH�d»�¸�¿gTC,O���¡D »&¿�j5¸nTC, 2 B $PJ£¶ ��»�¸sT�, z%µ£;%��»�¸sTC, µr;£;�»&¿�j5¸�¹ 2 <�LdE Q:=!@
¼�� N ¿d»�¸�T�, ¼M,h����|(j£�¡Ya@[=&]�@(G:]=H=+Y[]w=H=HtH=!@MG&B(q V(SKV&D =!?H\.@MGK=�?OB'T�c'D =!?hqr=&]w=¨VH=&L�@(]eE Y[J�Zd=HQ�\XB'LNQ�@MGK=
?HJ'cd=&]¦LKBN@AB:LN@rq£BN?yJ�?i=HQ^Y�<:]rE*T�T�J'LN<�c&]w=HVKE*cdE @ABN@OE <�L�qXE @(G©B'L�@ME ���~;%�%;¬�hB'LN@OE ?i=&]¦J:T©j


