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Yscdn�fsRd�oU?��Ysc�mXq;U)x�fsYs�_c;r�U�cZm�� � qdYs[|m��STFU�]_i/x�fsYs�_c;r�U�cZmvijx�W_]}R;VX[ -dcd�;Yhc;�
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�/Yh�}R;VXUU�d` �/fh]<'%n�qdx_V�mO]_ilm^q;U�T;VX]�m^U>Yhc6};R;Ysfs�oYsc;��T;V^]on�U>[X[0� � q;U�iwVXx_�_r�U�cZmX[|x�VXU
iwU>��YhcZmX]
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m^qdU2�_�SVXx�m^Ys]_clkP'
q;Y\n�q�Ys[{�;U�-dc;U?�*x_[>`

� 9/����;�
��= > ?G9�����;�
��= > ?A9���� ;�
��= > �P��� �
'
q;U>V^U 9���� � �B� � ���*=�x_V^U.mXq;U n�]S]_V��oYhcFxym^U?[)]_i{]_c;U � ��n�x_VE}I]_c4x_cd�G9�
� � 
� � 
�B=�x�VXU.m^q;Un�]S]}VX�oYscdx�m^U>[ ]�i�m^q;U n�U�cZmXV^U�]_i�m^q;U�TdV^]_m^U�Ysc Yn� U��CmXq;U r�U?x�c ]�i)x�fsf 9���� � �B� � ���*=?� � ]

Yscdn�VXU>x}[�U�m^q;U)[^TIU�U>�lk;]_c;fs��x_f�mXU�VXcdxymXU � ��n�x�V*}I]_cd[ 'vU�VXU,RF[�U?�p�� q;U.[^U>n�]}cd� [�U?x�V�n�q n�V^Yhm^U>V^Ys]_c Ys[�mXqdxym2mXq;U�VXU.r.x���c;]_mX}FU x_cZ� ]yW_U�VXf\x�T }IU�m('vU�U>c
xymX]_r.[8� � 'v]�xym^]}r.[2x�VXU�[Xx�Y\� m^]I}IU ]yW_U>V^f\x�T;TdYhc;� '
q;U�c mXq;U��oY\[�m�x�cdn�Uc}FU�m('|U>U�c m^q;U
n�U>cZm^VXU>[�]_i®x�m^]}r�[OYs[gfhU?[^[Om^qdx_c6� �{c;�Z[�mXV^]}rs� � ]�[�Ysr�Rdfsx�m^U%m^qdU�[^Ys�oU?n�qdx�Yscd[>k}x2n�U�cZm^VX]_Y\�

���



� x�cSRdx�VX�����;k������	� 
OVX]�mXU�Ysc�iw]}fs��VXU>n�]}�_c;Yhm^Ys]_c��


OVX]�mXU�Ysc .,]S]S� 
g[�Y\tvfsx}[�m �{x�cd�;]_r
�?n�m^i �����A� ���i� ) �	� �	�
�>V � + ��� � � ���i�A� �	� ���
�>[^cR� ���N�8+ ��� ��� �	� ���
��R	}Z� ��� � � ���N�8+ �	� ���
��n�V^] ��� �D� ���i�D� �	� ���
�_Ysn0} �����A� ���i�<� �	� ���
�_TomXY ���i�G� ��� �A� �	� ���
�_V^�Sc ���N�8� ��� ��� �	� ���
a 3 3 ��� �	� ���N�8� �	� ���

� x�};fsUc�;`U�;V�x_n�m^Ys]_c ]�iOmXq;U�iwV�x��}r�U�cZmX[bm^qdx�m)x�VXU�n�]}V^VXU>n�m>kAYn� U���m^qdx�m�qFx�W_U�x_c VXr.[^��]_i
fsU>[X[vm^qdx_ce� �

Y\[=x_�d�oU>��iw]}VlU>x}n�q2V^U?[�Y\�oR;U|x�cd�2x_fhf}Tdx�YsV '
Y\[^UO�oYs[�mXx_cdn�U?[[}IU�m('vU�U>c � ��n�x_VE}I]_c=� � ��n�x_VE}I]_clk
� ��n>x�V*}F]}c6�gn�U�cZm^VX]_Y\�®k;n�U>cZm^VX]_Y\�(�gn�U�cZm^VX]_Y\��Y\[
n�x_fsn�R;f\xym^U?�p�� q;U n�U�cZmXV^]}Ys�;[ x�VXU n�]_cd[�m^VXRdn�mXU>� iwVX]_r mXq;U � ��n�x�V*}I]_c n�]Z]}VX�;Yhcdx�m^U?[ � � � W�x_fhRdU>[ �Ysc m^q;U iw]_fsfs]<'
Yhc;� 'vx���� �/YhV�[�m?k�m('|] R;c;Yhm�W}U>n�mX]_V�[�k �� x�cd� ��AkOx_V^U�n>x�f\n�R;f\xymXU>� }S� m^q;U
VXU�f\xym^Ys]_cF[�`

�� 6 9 �(��; �&�����&=�?G9!�&�N; �(�
�
�&=

 9 � � ; � ����� =�?G9!� � ; � �
�
� =2 �P��� �

�� 6 9 � � ; � � �#� =��D9!� � ; � �
�
� =

 9 �&�N; �(� �#�2=��D9!�&� ; �&�
�
�(=2 �P�8� �

� q;U2n�U>cZm^VX]_Y\��TI]}[^Y�mXYh]}clk ���?koY\[{n>x�f\n�R;f\xymXU>�d}Z� m^q;U2VXU�f\xymXYh]}cl`

����6A#EIMK�L29�%B= �� ?5#EI2KBL29�%B= �� �P� � �
'
q;U>V^U #�Y\[%m^qdU��oY\[�m�x�cdn�U2]�i�m^q;U�n�U�cZmXV^]}Ys� iwVX]_r�mXq;U � ��n>x�V*}F]}clkdx_cd� %.Ys[{m^q;U)]}RomP�]�i ��T;f\x�c;U�x�c;�}fhU�� � q;U)Tdx_VXx_r�U�m^U>VX[	'vU�VXU�[^U�m{mX] % ������� 	 � x_cd� #Ox_n>n�]}VX�oYsc;��mX].mXx�};fhU
���

? ��� 
 ������*-')#+� �B��' � � 68=8� *&';��9
� 9� 9��� �B� 6 � � ��� ��9
� ! 6+� �B� ��9 #+'

� q;U�mX]�mXx_fOcSR;r�}IU�V2]_ivTI]}[X[^YO};fsU n�]}coiw]_VXr.xymXYh]}cd[,Ys[ �
� ����
�� � ������� �������� '
q;U>V^U � ������� Y\[�m^q;UcSR;r�}IU�V,]�i�iwV�x��}r�U�cZmX[b�_U�cdU�V�xym^U?��iw]_V�U>x_n�q�TI]}[^Yhm^Ys]_clk � ����� Y\[{mXq;U�cSR;rM}FU>V�]_igx�r�Yhcd]x_n�Ys�d[
Yhc*mXq;U)T;VX]�mXU�Ysclkdx_cd� � ����� Y\[
mXq;U)cSR;r�}IU�Vb]�i�V^]_mXx_r�U>VX[ '
Yhm^q;Ysc�U>x}n�q�iwVXx_�_r�U�cZm8�

�;]}V)x�T;V^]_m^U>Yhc '
Y�mXq ���*x�r�Ysc;]�x_n�Y\�;[,mXq;U�VXU.x�VXU ��
! #"�TF]Z[^[^YO}dfhU.n�]}coiw]_VXr.xymXYh]}cd[ '
Y�mXq
iwV�x��_r�U>c}m�[�U�mX[�]�i����*iwVXx_�_r�U�cZm�[�n�]}cZmXx�Ysc;Ysc;� + V^]_mXx�r�U>VX[8� � q;U?[�U�x�VXU�c;]_m�TI]}[X[�YN};fsU
m^] [^U>x_VXn�q U��oqdx�Rd[�m^YsW_U>fh�}kbq;]<'vU�W}U�V m^q;U>V^U x�VXU � � ����
��  ������� ��$����� n�]_coiw]}V^r.x�m^Ys]_cd[ ]�i�c;]_cG�
]yW_U>V^f\x�TdT;Yhcd�*iwVXx_�_r�U�cZmX[�Yhi{m^q;U�iwV�x��}r�U>cZmX[�[�mXx_V�m�U�W}U�VX� cdYhcZm^q V^U?[�Y\�oR;U�� �;]_V�m^qdU!���
x�r�Ysc;]4x}n�Y\� T;V^]_m^U>Yhc x}[ x�}I]yW_U}k|mXq;Y\[��}YhW}U>[ ��
!%*iwV�x��}r�U>cZmX[8� � qdYs[ x�r�]_R;cZm�Y\[ fs]<'
U�cd]_R;�}q�mX];}IU2U��;x_r�Ysc;U?� U��oqdx�Rd[�m^YsW_U>fh���
3lU�m/RF[/n�]_cd[^Y\�oU�V�x�c�U��;x�r�T;fsUZ'
Yhm^q +biwVXx_�_r�U�cZmX[=iw]_V�U?x_n�q)TI]}[^Y�mXYh]}c�x_cd� )b�oY
�IU>V^U>c}m

c;]}cG�6]yW}U�VXfsx_T;T;Ysc;�)TI]}[^Y�mXYh]}cd[>kA�jY5� U���Yhi=mXq;U�T;VX]�m^U>Yhc�qdx�W}U }IU�m('vU�U�c �D��x�cF� �D��VXU>[^Ys�oRdU>[ �

�<)



� x�cSRdx�VX�����;k������	� 
OVX]�mXU�Ysc�iw]}fs��VXU>n�]}�_c;Yhm^Ys]_c��

f

 � e �G���
� ��Q �G� �
� �j
 �G� *
��� � �G� �
z � Q ��� )
��e � �G� �
�
� � ��� +
Qoeg� ��� +
a��4. �G� �
3 � Q �G�N�
. 3 / �G� �
a�QH/ �G���
. 3=~ �G� �
a,Q@
 ��� *

g��� ��� +
�(3le �G� �
3leg~ �����
3�aU3 �����
a 3=a �����
. 3 � �

� x�};fsU �d` � ��n�x_VE}I]_cd�gn�U>c}mXV^]}Ys���oY\[�m�x�cdn�U

m^qdU{c;]_c.]yW}U�VXfsx_T;T;Ysc;��iwVXx_�_r�U�cZmX[�x_V^U
f\x�}IU�fsfsU>��iwVX]_r �,mX] *;kZx�cd� 'vUb�oU>c;]�mXU{x2[�TIU>n�Y5-Fn
[�m^VXRdn�mXR;V^U2U�� �r�2�$�M�M� � �M� ) � �
t|U?n�x_Rd[�U2]_i�r�U>r�]_VX� n�]}cd[^Ys�oU>VXx�m^Ys]_cd[>ko]_cdfh�*x [^r�x_fhf
[^R�}d[^U�m{]�i�m^q;U)[�m^VXRdn�m^R;VXU>[%Y\[
[^n>x�c;cdU>��xymbx�m^Ysr�U��

��c�m^q;Y\[g[�m^RF�o�6�����h�����,[�mXV^Rdn�m^R;VXU>[�x_V^U
[Xn�x_c;c;U>��x�mgx,m^Ysr�U}kZx_cd��]_c;fs�)mXq;UX�����=}FU?[�m
x_n>n�]}VX�oYsc;��m^] m^q;U.n�VXYhm^U�VXY\x �oU?[^n�V^YN}IU>� x�}F]yW}U�x_V^U�[^x�W}U>�p���;]_V,mXq;Ys[�[^U�fsU>n�m^Ys]_c T;V^]on�U>[X[
m^]�'|]}V^pAk�Y\�oU?x�fsfh��U>x}n�q [�R	}d[�U�mg]�ih�����h������[�m^VXRdn�mXR;V^U?[g[^q;]_Rdfs��VXU�T;VXU>[^U�cZm�mXq;U�n�]_r�T;fsU�m^U
[^U�m8� � q;U,]�}SWSYs]_Rd[ 'vx���m^]��o]�mXq;Y\[ 'v]_R;f\�U}IUbmX]�TdYsn�pI�8���h������[�mXV^Rdn�m^R;VXU>[vxymvVXx_cd�o]}r�k
};Rom|m^qdx�mvY\[Ocd]�mvx�W_U>V^��U�� n�YsU�cZmZ'%x���m^]��;]�x�c U��oqdx�Rd[�m^YsW_U{[^U>x_VXn�q�� � q;U,[�U?n�]}cd�c}FU?[�m
'%x�� Y\[�m^] [^T;VXU>x}��m^q;U�[�R	}d[�U�m,]yW}U�V
mXq;U�n�]_r�T;fsU�mXU�[^U�m��,��c m^q;U�U��;x�r�T;fsU�n�]_cd[^Y\�oU�VXU>�®k
m^qdYs[�Ys[)x}n�q;YsU�W_U?�f}S� Yhcdn�V^U?x_[^Yhcd� mXq;U.fs]Z]}T W�x_V^Y\x�}dfhU?[C}Z� *�iw]_V)U?x_n�q [�mXU�T[� � q;UM-dV�[�m
[^R�}d[^U�mI'
YsfhfAmXqZRF[{n�]}cd[�Y\[�m%]_iv� *U�;�c�c�U�c� � �2) *c�c�c�c�;� � �0� ) *c�c�;�c� � �N�O�

� q;U �_�SV�xym^Ys]_c Y\[�r�Rdn�q ijx_[�m^U>V�mX] n�]_r�T;RomXU mXqdx�cCm^q;U ]yW_U>V^f\x�T�~�mXq;U�VXU�iw]}V^U m^q;U
�_�SV�xymXYh]}c�Y\[ -dV�[�mvn�]_r�T;R;m^U>��iw]}Vgx�fsf[�8���h������[�m^VXRdn�m^R;VXU>[8� � qdU
fhY\[�m|Ys[�mXq;U�c [^]_V^m^U?� '
Y�mXq
VXU>[^TFU?n�mOmX])�_�SV�xym^Ys]_c�� � q;Ub]yW_U�VXf\x�T�Ys[gm^q;U>c.U�Wyx�fsRdx�m^U>�.iw]_VOU?x_n�q [�m^VXRdn�mXR;V^U}k�}IU��}Yhcdc;Yhcd�
'
Yhm^q�m^qdUO]_c;U '
Y�mXq�m^q;UOfs]<'vU>[�mg� }IU>[�m � �}�SVXx�m^Ys]_clk>R;cZm^Ysf	�8���%[�mXV^Rdn�m^R;VXU>[ '
Y�mXq;]_Rom/]yW_U>V^f\x�T
qdx�W}UT}IU�U>c iw]}R;cd�p�

? �
	 � � #%6+ ��  ���� ' �  B9 #%� ����6 �  ' � � 68=<�
� q;U
r�]o�oU�V�xymXU�fs��n�]_r�Tdx_n�m>k�cd]_cG��]yW_U>V^f\x�T;TdYhc;�,[�mXV^RFn�m^RdV^U?[�iw]_R;cF��RF[�Ysc;��m^qdUbx�fs�_]}V^Yhm^q;r
�oU?[^n�V^YN}FU?�4x�}F]yW}U x�VXU�Rd[�U?�4x}[�[^U�U?�;[�iw]_VM��U�m^VX]_TI]_fsYs[ ��]}c}mXU�zvx_V^fs] [^U>x_VXn�qdU>[8� �;]_V
�oU�mXx�Ysf\[�x�}F]}Rom ��U�m^VX]_TI]_fsYs[���]_cZmXU�zvx�VXfh] [�U?x�V�n�q;U>[)[^U�U [�U?n�m^Ys]_c �G� ��� � q;U V^U?[�Rdf�m�]_i
m^qdU ��]_cZm^U�zvx_V^fs]�[^U>x_VXn�q V^U>fhYsU>[�]}c mXq;U [^Yhr�R;fsx�m^Ys]_c m^U>r�TIU�V�xymXR;VXU�����c mXq;Y\[)[�mXRd�o� x
[^Yhr�R;fsx�m^Ys]_c m^U>r�TFU>VXx�m^R;VXU �wp � Wyx�fsR;U � ]�i3����Y\[)Rd[^U>�[� � qdYs[�W�x_fhRdU Ys[��oU�TIU�cF�oU�cZm�]}c
m^qdU,r.x_�_c;Yhm^Rd�;U�]_ilm^q;U��}�ZV�xymXYh]}clkSx�cd� m^qSRd[vm^qdU,[^Y
D>U�]_i=mXq;U�TdV^]_m^U�Ysclk;x_cd� Y\[|m^qSRd[vc;]�m

��*



� x�cSRdx�VX�����;k������	� 
OVX]�mXU�Ysc�iw]}fs��VXU>n�]}�_c;Yhm^Ys]_c��

Wyx�fsYs� iw]}V�x_fhf|T;V^]_m^U>Yhcd[8�*��m�[^U�U�r.[�V^U?x_[^]_cdx�};fhU�iw]}V)m^qdU�T;VX]�mXU�Yscd[2Rd[^U>� Ysc m^qdYs[�[�mXRd�o�
m^qd]_R;�}q[�gQSYscdn�U,m^qdU2cZRdr�}IU�V
]�i ��]_cZmXU)zvx_V^fs]�Y�mXU�V�xym^Ys]_cF[%V^R;c iw]_V
U?x_n�q�[�U>U>� Ys[{[^r.x�fsf9k
m^qdYs[{[^q;]}R;fs� c;]_m{qdx�W_U�x�r�x ��]_V
Ysr�Tdx_n�m%]}c�m^q;U�VXU>[^R;f�m��

��i '|U)x}[^[^R;r�U�m^qdx�m
m^q;U�T;V^]_m^U>Yhc�[^Yhr�R;fsx�m^U?� qFx_[
x�q;U>fhYh�®k;m^qdU)U�cZm^YsVXU,qdU�fsY���[�qd]_R;f\�
]_VXYs�_YscdxymXU{iwVX]_r m^q;U�[Xx�r�UbiwV�x��}r�U�cZm|Ysc mXq;U ��]_cZm^U2zvx�VXfh]�[�U?x�V�n�qlkZ]_V '|U '
Yhfsflx_n8�}RdYhVXU
W_U>V^��[�mXVXx_c;�_U%q;U>fhY\n�U?[0�OQSYscdn�U
]}R;VOr�U�mXq;]o��]�i®�oU�mXU�VXr�Yhc;Ysc;�2iwV�x��}r�U�cZmX[�Ysc [�mXU�TI�
T;VX]�}G�
x�}dfh��Y\[\}IU�m^m^U>V%x�m|VXU>n�]_�_cdYs[^Yhcd�2q;U�fsYsn�U>[|m^qFx�c fs]S]_Td[>kZm^q;U>c m^qdUbiwV�x��}r�U>cZmX[g�;U>[Xn�VXYO};Ysc;��x
q;U>fhYh��[^q;]}R;fs�(}FU�r�]}V^U{n�fh]Z[�U>fh��VXU>[^U�r�}dfhYsc;��m^qdUbcdx�m^YsW_U
iwV�x��}r�U>cZm�m^qdx_c.m^q;UbiwVXx_�_r�U�cZm�[
�oU?[^n�V^YN};Ysc;��fh]S]_TF[0�
�;]}V�U>x_n�q�Yhm^U�V�xymXYh]}c�[�m^U>Tlk_VXU�Tdfsx}n�Ysc;�,x�iwV�x��}r�U>cZm/iwVX]_rLm^q;U
]}fs��[�mXV^RFn�m^RdV^U
n�VXU>x�m^U?[�x

c;U8' [�m^VXRdn�m^R;VXU�� � q;U
fsYhp}U�fsYhq;]S]o��]�ilx�c�U��on�qFx�c;�}U%x�m|x��_YsW_U>c�TI]}[^Yhm^Ys]_c.Y\[�T;VX]_TI]_V^m^Ys]_cdx_f
m^] m^qdU�Wyx_V^Y\x�cdn�U�]_i{m^qdx�m.TF]Z[�Yhm^Ys]_c[�4��i{m^q;U*VXU>[^R;fhm^Ysc;� [�m^VXRdn�m^R;VXU�f\x_n�po[�]yW_U�VXf\x�T4x_cd�
iwR;f -df\[�m^q;U ��U�mXV^]}TF]}fhY\[�n�VXY�mXU�VXYh]}c �$��� � kgY�m.Y\[�x}n�n�U�TomXU>� mX] mXq;U�c;U��Sm�Y�mXU�V�xym^Ys]_c�� �;]_V
U�W}U�VX� ��� Yhm^U>VXx�m^Ys]_c [�m^U>Td[�k{m^q;U [�mXV^RFn�m^RdV^U Ys[�[^x�W}U>� Yhi�x c;U ' [�m^VXRdn�mXR;VXU qdx}[6}IU�U>c
x_n>n�U>Tom^U?� �;R;V^Ysc;��mXq;U f\x_[�m ���*Yhm^U>VXx�m^Ys]_c [�mXU�Td[8����c mXq;Y\[�[�m^Rd�o�}kS��������Y�mXU�V�xym^Ys]_cF[2x�VXU
TIU�V^iw]_VXr�U?� iw]}V
U>x}n�q�[^U�U?�p�

? �
� 
 ����� *���#+�  B9
6 Y J Y0� = O {�z
� q;U [�m^VXRdn�mXR;VXU>[�x�VXU U�Wyx�fsRdx�m^U>�CRd[^Yhcd� m^q;U VX]S]�m�r�U>x�c �oY\[�mXx�cFn�U }FU�m('|U>U�c�m^qdU � �n�x_VE}I]_cF[gYsc�mXq;U2n�]}V^VXU>n�mv[�m^VXRdn�mXR;V^U�x�cF� mXq;U2x_n0�ZR;YsVXU>� [�m^VXRdn�mXR;VXU,x�i²m^U�VvmXq;U2[�mXV^Rdn�m^R;VXU>[
qdx�W}U3}FU>U�c�x�fsYs�_c;U?� ]}c*m^]}T�]�i�U>x_n�q*]_m^q;U>V8� � q;Y\[
Y\[b[^q;]<'
c*Yhc�U��}RFxym^Ys]_ca�;� '
Y�mXq*m^q;U
m('v]�T;VX]�mXU�Yscd[��oU�cd]�m^U?��x}[�a x_cd��t x�cd��c�Ys[�m^qdU
cZRdr�}IU�V�]�i � ��n�x_VE}I]_cd[/Ysc�mXq;U
xymX]_r.[0�� q;Y\[
Wyx�fsR;U�Ys[%VXU�iwU>V^VXU>��m^].x}[vm^q;U2VXr.[^� Wyx�fsR;U��

7 � �� � � 9���� , ;<��� , = > ?G9���� , ;<��� , = > ?A9���� , ;D��� , = >
�

�P��� �

6 Y J Y " !�uP��x � z T yBv { � y;��� � ��yJu �oyJu@{8u�y�� TH�8� x �
� q;U x_n8�}RdYhVXU>� [�m^VXRdn�mXR;VXU>[�x�VXU x_[X[�Ys�_cdU>� x4[^U>n�]_cd�dx�VX� [�m^VXRdn�mXR;VXU Rd[^Yhcd� m^qdU [�m^VXYs�;U
x�fs�_]}V^Yhm^qdr �j[^U>n�]_cd�;x_V^�4Q � �
Rdn�mXR;V�x�f{�(,�eOcZm^Y -Fn�x�m^Ys]_c � � �oa + ���"��QZmXV^Y\�oU�x_Yhr.[.xym VXU��
T;VX]o�oRdn�Ysc;��m^q;U�n�VXY�mXU�VXYsx)Rd[�U?�(}S�.n�VX�o[�m�x�fsfh]}�_V�x�T;q;U>VX[/mX]�TdVXx}n�m^Y\n�x_fhfs��x_[X[�Ys�_c [^U>n�]_cd�;x_V^�
[�m^VXRdn�mXR;V^U?[bYsc cdU '
fs���oU�mXU�VXr�Ysc;U?��T;VX]�mXU�Ysc [�mXV^RFn�m^RdV^U?[0� � '|] r�x_Yhc [�mXV^Rdn�m^R;V�x�f/T;VX]_TG�
U�V^m^YsU>[bx�VXU)n�]_cF[�Y\�oU�VXU>�lkocdx�r�U�fs��qZ�o�oVX]_�}U�cs}F]}cd��Tdxym^m^U>V^cd[�x�cd�s}dx}n�p@}F]}c;U2�_U>]_r�U�mXV^�}k
U��oT;VXU>[X[^U>� x_[�}dx_n�p@}I]_c;U.mX]_V�[�Ys]_c x_c;�_fsU>[ � ) � � � ��egx}n�q V^U?[�Y\�oR;U�Ys[�n�f\x_[X[�Y -dU?� x}[X}IU��
fs]_c;�}Yhc;� m^]�]}c;U�]�iZ-dW_U.[�mXxymXU>[>k � k=e{k � k�.�kl]}V�z�k '
q;U�VXU � � ��[�mXx_cd�;[,iw]_V � ��q;U�fsY��®k
��e	��iw]_V �p��[�qdU�U�m��jY5� U���e��Sm^U�cF�oU>� � k � � ��iw]_V�mXR;V^c=k � . ��iw]}V������J��q;U�fsY�� x_cd� �>z ��iw]_V
n�]}Yhfn�,��c�m^qdYs[,[�mXRd�o�}k � � �)x�cd� � . �2x_V^UM}F]_m^q n>xym^U>�_]}V^Y\[�U?��x_[ � ��q;U�fsYh� x�cd� � � �)x_cd�
�>z �,x}[vm^R;VXcd[8�

� q;U%[�U?n�]}cd�;x�VX��[�mXV^Rdn�m^R;VXU%[�Ysr�Yhf\x�VXY�m���Y\[/r�U?x_[^R;VXU>�)x}[lmXq;UviwVXx}n�m^Ys]_c�]�iFx_r�Ysc;]�x_n�Ys�;[
Ysc)m^qdUgT;VX]�mXU�Ysc�x_[X[�Ys�_cdU>��mX]{m^qdUv[Xx�r�UO�}V^]}R;T)]�id[^U>n�]_cd�dx�VX��[�m^VXRdn�mXR;V^U?[=Ysc)mXq;U|x}n0�ZR;YsV^U?�
T;VX]�mXU�Ysc�x_cd��Yhc m^q;U2cFxym^YsW_U,iw]}fs�p�

� q;Y\[O�oU -dc;Yhm^Ys]_c.]�il[�m^VXRdn�mXR;V�x�f;[^Yhr�Ysfsx_V^Yhm���r.x���cd]�mh}IUbTIU�V^iwU>n�m?k�}IU>n>x�Rd[^U
Y�mvYs[Oqdx�V��
m^] �oU�-dcdU�U��;x}n�m^fs�!'
q;U�VXU�x.q;U>fhYh��[�m�x�V^mX[bx_cd�*U�cF�;[0�b��m�Y\[{q;]<'vU�W}U�V{x �oU -dc;Yhm^Ys]_c�mXqdxym
Y\[%U>x_[^�.mX].U�Wyx�fsRdxymXU2x�RomX]_r.xymXYsn>x�fsfh�}kSx_cd��]�} ��U?n�mXYhW}U�fs���
/{]_m^U�m^qdx�m�mXq;Y\[2�oU�-dcdY�mXYh]}c Y\[C}F]}R;cd��mX]�x}[^[^Ys�_c�r�]o�oU�V�xymXU�[^Ysr�Ysf\x�VXY�mXYhU?[�x_f�mXq;]_R;�}q

m^qdUbT;VX]�mXU�Yscd[Ox�VXU
c;]_m|VXU�f\xym^U?��xym|x_fhfI[�Yscdn�U{m^q;U>V^Ubx_V^U
]}c;fs��mXq;V^U>U{�_VX]_RdTd[�]�il[^U>n�]_cd�;x_V^�

��+



� x�cSRdx�VX�����;k������	� 
OVX]�mXU�Ysc�iw]}fs��VXU>n�]}�_c;Yhm^Ys]_c��

[�m^VXRdn�mXR;V^U��
QSYscdn�U�m^q;Y\[,r�U�m^qd]S��m^VXYhU?[�m^]�TdV^U?[�U>V^W}U2m^q;U�T;VXU>�oY\n�mXU>� [�U?n�]_cF�;x�VX��[�m^VXRdn�m^R;VXU)iwVX]_r

m^qdU�iwVXx_�_r�U�cZmX[>kAm^qdU.U�r�T;qdx}[�Y\[�q;U�VXU�Ys[,mXqdxym)qdYh�}q;U�VX�ZRdx_fhYhm���]�ivm^q;U�iwV�x��}r�U>cZmX[2�o]SU>[
Yscdn�VXU>x}[�U�m^q;U)[^U>n�]_cd�dx�VX� [�mXV^Rdn�m^R;VXU2[�Ysr�Yhf\x�VXYhm����

6 Y J Y 6 � � u�y<Nrv V � � � ��� x � {
� ]U}FU)x�};fhU�mX] �oU�mXU>n�mbc;U>x_VP��cdx�m^YsW_U�iw]_f\�;[�k '|U '
Ysfhf�qdx�W_U,mX].qdx�W_U2x�c*U>c;U�VX�_�.iwRdcdn�mXYh]}c
m^qFxym2U>[�m^Ysr.xym^U?[{mXq;U�U�c;U>V^�}�*]�i|x �_YsW_U>c [�m^VXRdn�mXR;V^U�� � q;U�[�mXV^Rdn�m^R;VXU>[ 'vU�VXU�U>W�x_fhRFxym^U?�
Rd[^Yhcd��x�iwR;cFn�m^Ys]_c*VXU�f\xymXU>��m^]�m^qdU2WS�E' iwR;cdn�m^Ys]_c��oU?[^n�V^YN}FU?�s}Z�6
�x_V^p�U�m{x�f � 
 3�+D�0�"�

� q;U�U�c;U>V^�}� iwR;cdn�mXYh]}c Y\[�x �;Ys[�mXx_cdn�U��oU�TIU�cd�;U�cZm n�]_cZm�x_n�m�TI]�m^U>cZm^Y\x�f6kg[�Ysr�Yhf\x�V�m^]
m^qdU�Wyx�c��oU>VU1 x_x_fs[%iwRdcdn�mXYh]}c[� � q;U�[^Y\�oU>n�qdx_YhcF[{x�VXU2V^U>T;VXU>[^U�cZm^U?�d}S�*x n�U>cZm^VX]_Y\��mXqdxym
Y\[�n>x�f\n�R;f\xymXU>�4Yhc4m^q;U*[^x_r�U '%x�� x_[��oU>[Xn�VXYO}IU>�4Yhc [�U?n�mXYh]}c ��� ��� abfhf � ��n>x�V*}F]}cd[�x�VXUn�]}cd[^Ys�oU>V^U?��U�c;U>V^�}U�mXYsn>x�fsfh��U8�ZR;YsWyx�fsU�cZm>k9'
q;U�VXU>x}[�mXq;U�n�U�cZm^VX]_Y\�;[|qdx�W_U{[^TFU?n�Y -Fn�U�c;U>V^�}YhU?[
�oU>V^YsW_U?�6}S��[�mXx�m^Y\[�mXYsn>[viwV^]}r m^q;U2TA�G}��;x�mXx�}dx_[^U � .�t
QotS���0�"�

� q;U�U�cdU�VX�_� Y\[
n�x_fsn�R;fsx�m^U?��Ysc�m^q;U�iw]}fhfs]<'
Yhcd��'%x��A`

� 6 �� � � �
��� � � ���

9 �4� ����� � ; � � �� �� � =�?
�� � � �

��� � � ���
9 � ���� �� , � 2

; � ���� �� , � 2
=�?

? �� � � �
�����
�� � �

9 � � ��	�� � 2
; � � �� �� � 2

=N? �� � � �
�
�
�

�� � �
9 � � ��	�� � 2

; � � �� �� � 2
= �P�8� �

'
q;U>V^U � � � 6 ;�
 � � 9
� �� � = � x�cd� � � � 6 ;���
 � � 9�� �� � = �
� q;U�Wyx�fsR;U>[�iw]}V�
 � � x_cd��� �� � RF[�U?� Ysc m^q;Y\[2[�mXRd�o� x_V^U�mXx�};R;f\xymXU>� Yhc mXx�};fsU **x_cd�

mXx�};fsU�+�Ysc�m^q;U2x_T;TFU>cd�oYh�p�

���



� x�cSRdx�VX�����;k������	� 
OVX]�mXU�Ysc�iw]}fs��VXU>n�]}�_c;Yhm^Ys]_c��


OVX]�mXU�Ysc ������[^x�W}U>��[�mXV^RFn�m^RdV^U?[ �8������[Xx�W_U?��[�m^VXRdn�mXR;VXU>[
� ) � � � � � � � � � � � ) � � � � � � � � � �

�>[^cR� ���D* � � � � ���D* �D+ � �
�>V � + �8���A+ �D�P) �A* � � �D� * ������� ��� � ��+
�>n�m^i �D�A�	� ���D� �D+ � � � � �
�>R�}Z� ���D�D* � �9� ) � � � � �
��n�V^] �9)J� � �A*D� )A� � �;���D��� �D*P)<� �D�P) �D*
�_Ysn0} �9���A� �D�P) ��� � � � � �
�_TomXY ���9) � * � � � �D� � �P)A� ��� �
�_V^�oc ���D+ ) � � �B�A�P) �B��� * �

QSYsr�]_cd[%U�m8�Ox_f5� � Qo� � t4+9)��
�>V � + � ) �G� * �
�>n�m^i �8� � � �
��n�V^] �D+ �8* * �
�}Ysn0} ��� �;) � �

� x�};fsU �d` a1}I]yW_U_` � q;U�cSR;r�}IU�V ]�i2[�mXV^RFn�m^RdV^U?[�k%R;cd�;U�V�x n�U�V^mXx_Yhc m^qdV^U?[�q;]}fs�lk|T;VX]��
�oRdn�U>�M'
Yhm^q �8���2x�cd���l�����2[Xx�W_U?�.[�mXV^RFn�m^RdV^U?[OU�W}U�VX��VX]_Rdcd��Yhc�m^q;U�U��oqdx_Rd[�mXYhW}Ub[^U>x�V�n�q
[�m^U�T4Rd[�Ysc;��r�U�m^q;]o� VXr.[^�p��tvU>fh]<'2` � q;U�[�m^VXRdn�mXR;VXU>[)TdV^]o�oRdn�U>� }S� QSYhr�]}cd[�U�m8� x_f5�
� Qo� � t4+9)��n� � q;U�T;VX]�mXU�Ysc �_Y\n�}�qdx_[	+ +�TIU�V�n�U>c}mb[^U8�ZR;U>cdn�U�Y\�oU�cZmXY�m�� '
Yhm^q �_Ysn0}[�

� � �	
���� ��


����� � �  B*-9 #  B!$')#;6<*-=>#+*�6+� ' �-6+ ,&*-= ��,
� ]{[�mXRd�o��m^q;U�mX]�m�x�f�cSR;rM}FU>V=]�io[�m^VXRdn�mXR;V^U?[Am^qFxym=Tdx}[^[^U>�,]}R;V=n�]}r�Tdx_n�m^c;U?[^[®x_cd��]yW_U>V^f\x�T
m^U?[�m?k�'|U�m^VXYhU?�*m^]�x_T;T;fs�*Y�m,m^] pSc;]<'
c �oYs[�m^VXYN};Rom^Ys]_cF[0� �;]_Vbm^q;Y\[�T;R;VXTF]Z[�U}k 'vU�T;fs]�m^m^U?�
m^qdU)iwV�x_n�mXYh]}c*]�ig[�m^VXRdn�mXR;V^U?[	'
Yhm^q x n�U�V^mXx_Yhc�VXr.[^� �jfh]}�}x�VXYhm^q;r�Y\n2[^n>x�fsU � x_�}x�Yscd[�m{V^r.[X�
Ysc -F�_R;VXU��G�

��c*m^qdYs[,[�mXRd�o�}kFmXq;U��;Ys[�m^VXYO}dRom^Ys]_c�]_ig[�mXV^Rdn�m^R;VXU>[U'
Y�mXq�VXU>[^TFU?n�m{mX]�VXr�[X�@��Wyx�fsR;U>[
VXU��
[^U�r�}dfhU?[��Zx�Rd[X[�Y\x�c �oY\[�m^VXYO};R;m^Ys]_cd[8� a�� > m^U>[�m.[�q;]<'vU>� mXqdxym�m^q;U�T;VX]�}dx�};YsfhYhm�� ]_i
m^q;U
VXU��_Ys]_c �	�i�D� � VXr.[^� � +�� )A��]�i9�>V � + '
Yhm^q�r�U�m^q;]o� V^r.[X�U}FU>Yhcd��x /��P���_ki� � �oY\[�mXV^YN};RomXYh]}c
'%x_[3��� ����� � q;Y\[2Ys[)c;]�m�x�W_U>V^� q;Yh�}q T;V^]�}dx�}dYhfsY�m��}k[};Rom�n�]_cF[�Y\�oU�VXYsc;��mXqdxym�m^q;U.VXr.[^�@�
Wyx�fsR;U>[�x�VXU)c;]_m�R;c;Yhiw]_VXr�fh���oY\[�m^VXYO};R;m^U>�4�w]_cdfh�*c;]}cG�6]yW}U�VXfsx_T;T;Ysc;�.[�mXV^RFn�m^RdV^U?[bx�fsfs]<'|U?� �
x�cF� m^qSRd[�m^qdU �oY\[�mXV^YN};RomXYh]}c n>x�c;c;]_m�}IU�n�]_cd[^Ys�;U�VXU>� V�x�cd�o]}r�fh� �oY\[�mXV^YN};RomXU>�®k{�0'
q;Y\n�q
Y\[�mXq;U*n�x_[^U*x��}x_Rd[X[�Y\x�c4�;Ys[�m^VXYO}dRom^Ys]_c �oU>[Xn�VXYO}IU>[ � mXq;Y\[�Ys[c�ZR;Yhm^U*x�q;Ys�_q n�]_VXVXU�f\xym^Ys]_c��
�;]}V,m^q;U�[�mXV^RFn�m^RdV^U?[ '
Yhm^q VXr�[X���3����m^q;U.�oY\[�m^VXYO};R;m^Ys]_c Y\[��oY\[�mX]_V^m^U>�f}S�*m^q;U.[^U�fsU>n�mXYh]}c
T;VX]on�U>[X[
x�cF��m^q;U>V^U)x_V^U�c;]_m�x_[%r.x�cS��[�mXV^Rdn�m^R;VXU>[I'
Y�mXq�q;Yh�}q*V^r.[X��x}[
U��oTIU>n�m^U>�I}S��x
�}x_Rd[X[�Y\x�c��oYs[�m^VXYN};Rom^Ys]_c��

� q;U cSR;rM}FU>V�]_i%TdV^]o�oRdn�U>� [�m^VXRdn�mXR;VXU>[�iw]}V)m^qdU��oY
�IU>V^U>c}m�r�U�m^qd]S�d[��oY
�IU>V^U?� [�Ys���
c;Y -Fn�x_cZm^fs��� � q;U�Td[^YN};fsx}[�m�r�U�m^qd]S� T;V^]o�oRFn�U>�4x�}I]_Rom�m('
Ysn�U�x}[)r.x�cS� [�mXV^RFn�m^RdV^U?[�x_[
m^qdU�VXr.[^� r�U�mXq;]o�®k '
q;Y\n�q TdV^]o�oRdn�U>� x�}I]_Rom�m^U>c mXYhr�U?[2x_[�r.x�cS��[�m^VXRdn�mXR;V^U?[�x_[�m^q;U
V�x�cd�o]}r r�U�m^qd]S�[� � q;U%VXU>x}[�]}c2iw]_V/m^qdYs[�Y\[�m^qdx�m/mXq;U%Wyx�VXYsx�m^Ys]_c�}IU�m('vU�U>c)mXq;U%iwVXx_�_r�U�cZm�[
'
Yhm^q;Ysc*]_c;U2[^R�}d[^U�m{Y\[%�_VXU>xymXU�V��

� q;U�r�]}V^U,[�mXV^RFn�m^RdV^U?[OmXqdxym '|U>V^U�T;V^]o�oRFn�U>� Yhc�m^]�m�x�f6kZm^q;U=}FU�m�mXU�V
[�mXV^RFn�m^RdV^U?[ 'vU�VXU
x_n8�ZR;YhVXU>�[� 1 q;U�c�[^x�WSYsc;� ������� [�mXV^RFn�m^RdV^U?[ Yscd[�mXU>x}� ]�i(�8��� YhcCU>x}n�q n��on�fsU�Ysc m^q;U
U��oqdx_Rd[�m^YsW_U.[�U?x�V�n�q [�m^U>T �9[�U>U [�U?n�m^Ys]_cX��� � � mXq;U(�ZRdx�fsY�m�� ]�ivm^q;UU}IU>[�m�[�mXV^RFn�m^RdV^U?[ '%x_[
Ysr�TdV^]yW}U>�p� � q;U�iwVXx}n�m^Ys]_c ]�i=�}]S]S� [�mXV^RFn�m^RdV^U?[ '%x_[|q;]<'vU�W_U>VgR;cFn�qdx�c;�}U>�®ko[^U�U�mXx�};fhU �	�

���



� x�cSRdx�VX�����;k������	� 
OVX]�mXU�Ysc�iw]}fs��VXU>n�]}�_c;Yhm^Ys]_c��

3 8 13 18
10

−5

10
−3

10
−1

4pti
10

−5

10
−3

10
−1

2cro
10

−5

10
−3

10
−1

1r69
10

−5

10
−3

10
−1

1sn3

3 8 13 18

4rxn

3icb

1ubq

1ctf

Rmsd

F
ra

ct
io

n

�/Yh�}R;VXU �;` � qdUbiwV�x_n�m^Ys]_c�]_i�[�m^VXRdn�mXR;V^U?[ '
Y�mXq;Yhc*x�n�U�V^mXx_Yhc V^r.[X� Wyx�fsR;U�� � q;U,[^]_fsY\� fsYhc;U
VXU�T;VXU>[^U�cZmX[gm^qdU,VXr.[^�G�6r�U�mXq;]o� [�m^VXRdn�m^R;VXU>[>kZm^q;U2�;x}[�q;U?� fsYhcdU,VXU�TdV^U?[�U>c}m�[OmXq;U�Td[^YO};f\x_[�mP�
r�U�mXq;]o�)[�mXV^RFn�m^RdV^U?[lx�cd�,mXq;U|�;]�m�mXU>��fsYhcdUgVXU�T;VXU>[^U�cZmX[ImXq;UgV�x�cF�o]_r;��r�U�m^q;]o��[�m^VXRdn�mXR;V^U?[0�

���43 � *������ #2.  "!	'/#%68*&=>#+*�6+��' �-6+ ,-*&= ��,
1 qdx�m�Y\[�n�fsU>x�V�iwVX]_r m^q;U�VXU>[^R;f�m�[�Y\[�m^qdx�m�mXq;UI�}RFx�fsY�m�� ]�ibm^q;U iwVXx_�_r�U�cZm��o]SU>[�r.xymP�
m^U>V8� � q;U�VXr.[^��r�U�m^q;]o��TdV^]o�oRdn�U>��x�q;Ys�_q;U>V{iwV�x_n�mXYh]}c�]�iO�}]Z]o��[�m^VXRdn�m^R;VXU>[{m^qdx_c�m^q;U
]�mXq;U�Vvr�U�mXq;]o�;[vYhc�x�fsfIn>x_[^U>[>kZx_cd��m^qdU�Td[^YN};fsx}[�mvr�U�m^qd]S��T;VX]S�;Rdn�U?�.r�]_VXUb�_]S]o� [�m^VXRdn?�
m^RdV^U?[
m^qFx�c*m^qdU�V�x�cd�o]}r�r�U�mXq;]o��Ysc�x�fsf�x�fsT;qdx T;V^]_m^U>Yhcd[8�%��c*mXx�};fhU ��m^q;U�iwVXx}n�mXYh]}c�]_i
[�m^VXRdn�mXR;V^U?[4'
Y�mXq�x�c�V^r.[X��]_i/fsU>[X[vm^qdx_c ) �bc;�}[�m^V �_r�x_V^U2[^q;]<'
c[�

ab[%U��oTFU?n�m^U?�®komXq;U�m('|]�q;]}r�]_fs]_�}[=�>V � +�x�cF�I�_n�VX]��Zx�W_U�W_U�VX��[^Yhr�Ysfsx_V
V^U?[�Rdf�m�[0�
��c mXq;U Td[�YN};f\x_[�m�r�U�m^q;]o�®k�m^q;U m('v]4q;]}r�]_fs]_�}[ ��V �D+4x�cd� ��n�VX] 'vU�VXU VXR;c '
Y�mXq

m^qdU �oY\[�m�x�cZm q;]_r�]}fh]}� �?x_�oV��jc;]�m�m^q;U [^Ysr�R;f\xymXYh]}c [^q;]<'
c Yhc -F�_R;VXU � � x_r�]}c;� m^q;U
T;VX]�mXU�Yscd[{iwVX]_r '
qdYsn�q iwVXx_�_r�U�cZmX[ 'vU�VXU�m�x�p_U>c[� � q;Y\[,V^U>cd�oU�VXU>��iwVXx_�_r�U�cZmX[�]�i|q;Yh�}q;U�V


OVX]�mXU�Ysc .,]S]S� 
g[�Y\tvfsx}[�m �{x�cd�;]_r
�?n�m^i ���N�8* ���i�A* �	� ���
�>V � + �G� ��� ��� )<+ ���O���
�>[^cR� ���i�A+ ��� ��� �	� ���
��R	}Z� ���N�8� ��� � � �	� ���
��n�V^] �G�N��� ��� �D+ �	� � +
�_Ysn0} �G�N�8� ��� �D� �	�O�B�
�_TomXY ��� + � ��� �D+ �	� �P)
�_V^�Sc �G�N�8� ���i�G� �	� ���
a 3 3 �G�N�8* ���N�8� �	� �A�

� x�};fhU �;` �;V�x_n�mXYh]}c �jYhc�� � ]�i�m^q;U -Fcdx�flr�]o�oU>fs[vmXqdxym{qdx�W}U2x�c�V^r.[X��]_i/fsU>[X[vm^qdx_c ) �

���



� x�cSRdx�VX�����;k������	� 
OVX]�mXU�Ysc�iw]}fs��VXU>n�]}�_c;Yhm^Ys]_c��

�/Yh�}R;VXUZ�;`=e��;x�r�T;fsUg]�iI[�mXV^Rdn�m^R;VXU_k;'
Yhm^q�V^r.[X����� * ��k?TdV^]o�oRdn�U>�3}S�,m^qdU|VXr.[^�2r�U�m^q;]o�p�
� q;Y\[ 'vx}[�m^q;Uc}IU>[�m�[�mXV^Rdn�m^R;VXU�x_n0�ZR;YsVXU>��iw]}V�m^q;Y\[�T;VX]�mXU�Ysc[� � qdU�[�m^VXRdn�m^R;VXU�Y\[2[^R;TFU>VP�
Ysr�TI]}[^U>�*]}c�m^q;U�cdxymXYhW}U)[�mXV^Rdn�m^R;VXU_` � ��VXU�T;VXU>[X[�]}V4'
Y�mXq tvV^]S]_pSqdx�W}U�c�n�]o�oUU��V �D+	� � q;U
-d�}R;V^U '%x_[vr.x_�oU2RF[�Ysc;��m^q;U2TdV^]}�_V�x�r ��� 3�QFzv�
�D
 � � ��V�xD+	� �n�

�ZRdx�fsYhm��_k%x�cd� YhcFn�VXU>x_[^U>� m^q;U�TIU�V^iw]_VXr.x�cdn�U�x_fhr�]Z[�m.R;T m^] mXq;U�TFU>V�iw]}V^r.x_cdn�U*]�i�m^q;U
VXr�[X� r�U�m^q;]o�p�

� q;U,T;VX]�m^U>Yhc ��R�}���r�U�mXq;]o��Td[^YN};fsx}[�m4'%x_[|V^R;c '
Y�mXq�x�n�fs]}[^Ubqd]_r�]_fs]_��x�r�]_c;��m^q;U
T;VX]�mXU�Yscd[liwVX]_r '
qdYsn�q2iwV�x��}r�U�cZmX[�'|U>V^UgmXx_p_U�c�� � q;Y\[/r�U?x�cd[=m^qFxym/m^q;Y\[�[�Ysr�R;f\xymXYh]}c)�}x�W}U
r�RFn�q }FU�m�mXU�V�V^U?[�Rdf�m�[{mXqdx�c�U��oTFU?n�m^U?�4�9[�U>U�-d�}R;V^U � � ����c�ijx}n�m�Y�m2�oY\��x�fsr�]}[�m�U��ox}n�mXfh�
x_[%�}]S]S��x_[vmXq;U2VXr�[X� r�U�m^q;]o� iw]_V%mXq;Y\[
T;VX]�m^U>Yhc��

a{c YscZm^U�VXU>[�m^Ysc;�*]�}F[�U>V^WyxymXYh]}c�mXq;]_R;�}qlklY\[�m^qFxym2iw]_V)x_fhf�mXq;VXU�U.T;VX]�mXU�Yscd[ '
q;U�VXU�q;]��
r�]_fs]_�Z[4'|U>V^U2Rd[^U>� �P��R�}��Ikl�>V � +�x�cd����n�V^] � m^q;U�V^r.[X�*r�U�m^q;]o�®k '
q;U�VXU)c;].qd]_r�]_fs]_�Z[
'vU�VXU�RF[�U?� Ysc m^q;U [^U�fsU>n�m^Ys]_c T;VX]Sn�U>[X[�kl[�m^YsfsfOTFU>V�iw]}V^r�U?�f}IU�m^m^U�V�� � q;Y\[2Yscd�oY\n�x�m^U>[,mXqdxym
m^qdU2T;V^]on�U>�oR;VXU,c;U�U?�;[{[^U�W_U>VXx_fA�_]S]o� iwV�x��}r�U>cZmX[%xym
U>x}n�q TI]}[^Yhm^Ys]_c�Yhc*]_V��oU>V|mX]M'|]}V^p��

��c�mXq;U �p��T;V^]_m^U>Yhcd[�mXq;U�Td[�YN};f\x_[�m,r�U�m^q;]o� �oYs� c;]_m��o]*x�cS��}IU�m^m^U�V�mXqdx�c m^qdU�V�x�cG�
�o]}r r�U�m^qd]S�lk�'
q;Y\n�q n�x�ce}IU.U��oT;f\x�Ysc;U>� '
Y�mXq m^qdx�m2m^q;U�iwV�x��_r�U>c}mX�ZRdx_fhYhm�� '%x_[,c;]�m
[^Yh�}c;Y5-In�x�cZmXfh�M}FU�m�m^U>V8��a�[gx2VXU�iwU>V^U>cdn�U}k�iwV�x��_r�U>c}m�[ �_V^�oc 'vx}[�V^Rdc '
Yhm^q x2r�U�m^qd]S��mXqdxym
'%x_[vU8�ZRdx_fFmX]�mXq;U�V^r.[X� r�U�mXq;]o��Yhc U�W_U>V^�ZmXq;Yhcd�M};R;mvmXq;U,ijx_n�mvmXqdxym
r�]_VXU,T;V^]_m^U>Yhcd[gm^]
T;Y\n�p�iwV�x��}r�U�cZmX[{iwV^]}r 'vU�VXU)Rd[^U>� �9�;xym�x c;]_m,[^q;]<'
c � � � qdYs[�YhcFn�VXU>x_[^U>� mXq;U)iwV�x��}r�U>cZm
�ZRdx�fsYhm�� [^Yh�}c;Y5-In�x�cZmXfh��� ��m�x�f\[�]�Yscdn�VXU>x}[�U?��mXq;U iwV�x_n�m^Ys]_c ]�i
�}]Z]o� [�m^VXRdn�mXR;V^U?[)x�fsY�m^m^fsU_k
};Rom|m^q;U�TFU>V�iw]}V^r.x_cdn�UI'%x_[gc;]�mvx_[O�}]S]S�.x}[�iw]}VOm^qdU � �6T;VX]�mXU�Yscd[8��QSm^VXRdn�mXR;V^U?[ '
Yhm^q fs]<'VXr�[X�@��Wyx�fsR;U>[2n>x�ce}FU.]�}omXx_Yhc;U?� [�Ysr�T;fh�f}Z� V^Rdc;c;Ysc;��m^q;U [^Yhr�R;f\xym^Ys]_c Ysc r�]}V^U�[�m^U�TF[�k
};Rom
mXq;U>[^U)[�m^Ysfhflf\x_n�p.TdV^]}TFU>V �p��[^q;U>U�mX[8�
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~{cdfhYsp_U
r.x�cS�)]_m^q;U>Vg[Xx�r�T;fsYhc;��r�U�mXq;]o�;[�iw]}VOT;VX]�m^U>YhcF[�kymXq;Y\[�Ys[Oc;]�mgx�f\xym^m^Y\n�U
r�]o�oU�f
x�cF��q;U�cdn�U�qdx_[lm^q;UgTF]Z[^[^YO}dYhfsY�m��bm^]{]�}omXx_YhcC}IU�m^m^U�V/[�U?n�]}cd�;x�VX�b[�m^VXRdn�mXR;VXU>[8� � q;Y\[lr�U�mXq;]o�
�_U�mX[ }FU�m�m^U>V,[^U>n�]_cd�dx�VX� [�m^VXRdn�mXR;V^U?[{T;VX]yWSYs�;U>��m^qFxymbmXq;U�TdV^U?�oYsn�m^Ys]_c�]_i�m^q;U�iwVXx_�_r�U�cZm�[
Y\[{�_]S]o�*U�cd]_R;�}q[� � q;U�n�V^Yhm^U>V^Ys]_c*]�iOr.x��SYsr�Rdr n�]_r�Tdx_n�m^c;U?[^[{Ys[U'|]}V^pSYsc;�(�ZR;Y�mXU 'vU�fsf9k
}IU>n�x_Rd[^U2�_fs]�};R;f\x�V
TdV^]_m^U�Yscd[{x_V^U2W}U�VX��n�]}r�Tdx_n�m8�g��i�mXq;U�VXU)Y\[
]_c;U2fs]_cd��m^U�VXr�YhcFx�flq;U>fhYh�
q;]<'vU�W}U�V?k}mXq;U�VXU2Y\[{x�m^U>cd�oU�cFn�� mX]U};VXU>x�p m^q;U)qdU�fsY���YhcZm^]�m('v]�q;U�fsY\n�U>[bx�cd� m^qSRd[bx�W_]_Y\�
m^qFxymbmXq;U)q;U>fhYh��TF]}YhcZm�[bx;'%x��.iwV^]}r m^q;U)VXU>[�mb]_i�m^q;U)TdV^]_m^U�YsclkIV^U?�oRdn�Yhc;��mXq;U�n�]_r�Tdx}n�mP�
c;U?[^[8�

��c ]}VX�oU>VOmX]��_U�m%x)V^U�iwU�VXU�cdn�U_k}m^q;U�[�mXV^RFn�m^RdV^U?[ 'vU�VXUbn�]}r�Tdx�VXU>� '
Yhm^q�m^q;U�[�U�m|]_i��oU��
n�]y�o[ Rd[^U>� }S� 
�x�VXp U�m8� x_f5� � q;U?[�U x_V^U x�Wyx�Ysf\x�};fsU x�m>`
qZm�mXTl` � � �;�[� [�mXx_coiw]_V��p� U>�oR � �;�o]<'
c;fs]}x}�p� n��_Y G8�}[�mXx�m^U

�
VXU>�;Rdn�U?�p� � q;Ys[|n�]}r�TFx�VXYs[^]_c�Ys[gc;]�m

U�cZmXYhVXU�fs� ijx�YsV.[�Yscdn�U mXq;Y\[ [�U�m.qdx_[.x r�RFn�q q;Ys�_qdU�V�iwVXx}n�mXYh]}c ]_i,[�m^VXRdn�mXR;V^U?[ '
Y�mXq fs]<'
VXr�[X�@��Wyx�fsR;U>[8~�[�mXV^Rdn�m^R;VXU>[�'
Y�mXq fh]<' V^r.[X�@��W�x_fhRdU>[�mXU�cd� mX]�qdx�W_U x*qdYh�}q;U�V��oU��}V^U>U�]_i
n�]}V^VXU>n�m%[^U>n�]_cd�dx�VX� [�mXV^Rdn�m^R;VXU��

� q;U%r�U�mXq;]o��RF[�U?��Ysc�m^q;Y\[O[�m^Rd�o���}x�W}U|[^Yh�}c;Y5-In�x�cZmXfh�)qdYh�}q;U�VO�oU>�_VXU�U?[�]_iI[^U>n�]_cd�;x_V^�
[�m^VXRdn�mXR;V^U,T;VXU>[^U�VXWyxym^Ys]_c iw]_Vvm^q;U2x_fhT;qFx)T;VX]�mXU�Yscd[|m^qdx_c�mXq;U�V^U�iwU�VXU�cdn�U�[�m^VXRdn�mXR;V^U?[ '
Y�mXq
}I]�m^q mXq;U VXr.[^� r�U�mXq;]o� x_cd� m^qdU.Td[�YN};f\x_[�m)r�U�m^qd]S�[�!�d]_V2mXq;U � � � T;VX]�m^U>YhcF[�m^q;U
TIU�V^iw]_VXr�x_cdn�U�Y\[,n�]_VXV^U>fsx�m^U?� '
Yhm^q m^q;U.�oU>�_VXU�U�]�i|qdU�fsYsn�U>[,Yhc m^qdU.T;V^]_m^U>Yhc[� � q;U�V^r.[X�
r�U�mXq;]o� Y\[.[�m^Ysfhfb�;]_Ysc;� }IU�m^m^U>V.m^qdx_c4mXq;U�VXU�iwU�VXU�cFn�U�[�mXV^RFn�m^RdV^U?[�k '
qdYhfsU*m^q;U�TF[�YN};f\x_[�m
r�U�mXq;]o��Y\[��o]_Ysc;� '|]}VX[^U�� �d]_V/m^qdUvTdV^]_m^U�Ysc �}V��oc�'
Yhm^q�]_cdfh� �p��[�m^VXRdn�mXR;V^Uvc;U>Y�mXq;U�V�]_i;m^q;U
r�U�mXq;]o�;[�c;]_V,mXq;U�V^U�iwU�VXU�cdn�U�[�m^VXRdn�mXR;V^U?[�x�VXU�[^Yh�}c;Y -Fn�x_c}mXfh��}IU�m^m^U>V�m^qdx_c�m^qdU�V�x�cF�o]_r
r�U�mXq;]o�p� � q;U�iwVXx}n�m^Ys]_c ]�i%n�]_VXVXU>n�m2[^U>n�]}cd�;x_V^��[�m^VXRdn�mXR;V^U.x}[^[^Yh�}c;r�U�cZmX[�Y\[,mXx�}dR;fsx�m^U?�
Ysc m�x�};fsU ���

���4? 
 9�� 6 ��. !A*-9&=>#%�� B9
� ]X}FU,x�};fsU{mX])�_U�mgmXq;Ubcdx�m^YsW_U0�6fsYhp}U{[�m�xymXU{]_Romv]�iAm^qdUbU�cF[�U>r�};fsUb]_i®[�m^VXRdn�m^R;VXU>[|n�VXU>xymXU>�®k
'vU2c;U�U?��x_c U>c;U�VX�_� iwR;cdn�mXYh]}c*m^qdx�mbn�x_c*�;YC�AU�VXU�cZm^Y\xymXU3}FU�m('|U>U�c�cdxymXYhW}U���fhYsp_U2x_cd��c;]_cG�
cdx�m^YsW_U���fsYhp}U2iw]_f\�;[8� 1 U�n�qd]}[^U2m^]�[�mXRd�o��x�c U�c;U>V^�}��iwR;cFn�m^Ys]_c=k®T;V^U>WSYh]}Rd[�fs�*[�mXRd�oYsU>� }S�
,,x�c;YsU�f � qdr�x_c x�m�Qot{z�k®m^qdx�m)qdx_� VXU>x_[^]_cFx�};fsU�[^Rdn�n�U>[X[�]_c m^q;U �;U>n�]y� [�U�m�RF[�U?� }S�

�x�VXp U�m��Ox�fn� � 
 � 3 +P)��"�

� q;U�U�cdU�VX�_�*iwR;cdn�m^Ys]_c U�Wyx�fsRdx�m^U>� �wU��ZRdxymXYh]}c �P�8� �^� 'vx}[,x�};fsU�mX]*T;Ysn�p ]_Rom�m^qdU����
V�x���n�]_coiw]}V^r.xymXYh]}c.x�r�]_c;�)m^q;U�x_n8�}RdYhVXU>�.[�m^VXRdn�mXR;VXU>[ '
Yhm^q�x2VXU>[^]_fsRom^Ys]_c.]_i=x�}I]_Rom=�bYsc
��������[�m^VXRdn�m^R;VXU>[8� � q;U�fh]<' [Xn�]}V^U?[ 'vU�VXU,V^U>fsx�m^YsW_U�fs�.U�W}U�c;fs� �oY\[�mXV^YN};RomXU>� '
Y�mXq*V^U?[�TIU>n�m
m^]4V^r.[X�p� � q;U VXx_c;po[.x�cd� @ ��[^n�]_VXU>[�x�VXU*mXx�};R;f\xymXU>� Yhc m�x�};fsU )G� � q;U @ ��[Xn�]_VXU�Ys[
�oU -dc;U>�*x}[�`

� 6 ; � K�� �E� � "
� � � ��# �P�;) �

� q;U|U�c;U>V^�}�biwR;cFn�m^Ys]_c�'vx}[lc;]_m/x�};fhUgm^],�oYC�AU�VXU�cZmXYsx�m^UQ}FU�m('|U>U�c2mXq;U|[�m^VXRdn�mXR;VXU>[�'
Y�mXq
fs]<' VXr.[^�.x_cd��m^q;Ub]_c;U?[ '
Yhm^q.q;Ys�_q[����c -d�}R;VXUI*;k�mXq;U{iwV�x_n�m^Ys]_c '
Yhm^q;Ysc�x2n�U>V�m�x�Ysc.V^r.[X�
Wyx�fsR;U,VXx_c;�_UI'
Yhm^q*x��_]S]o� [^n�]_VXU{]�i=m^q;U�U�cdU�VX�_��iwR;cdn�m^Ys]_c�Y\[|mXx�};R;f\xym^U?��x_�}x�Yscd[�m|VXr.[^�p�
� q;U
U>c;U�VX�_��iwR;cdn�mXYh]}c�Ys[gT;fh]_m�mXU>��x��Zx�Yscd[�m�mXq;U{VXr�[X��Yhc -F�_R;VXUU)biw]_V�mXq;U{T;VX]�mXU�Yscd�>R�}Z�Z�
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��c m^q;U?[�U�[^Yhr�R;fsx�m^Ys]_cd[>kgYhm qdx}[�TdV^]yW}U�c �;YC� n�Rdf�m.mX] x}n�q;YsU�W_U�[�mXV^RFn�m^RdV^U?[�'
Yhm^q VXr.[^�@�
Wyx�fsR;U>[�fs]<'vU�V�m^qdx_c ��� � q;Y\[ n�]}cH-dVXr�[�T;VXU�WSYs]_Rd[�VXU>[^R;fhmX[�]_i,tv]<'
YhU*U�m.x_f5� � tve +A�2�6k
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native structure

�/Yh�}R;VXUM)o` � q;U�U>c;U�VX�_��iwR;cdn�m^Ys]_c �wU��ZRdxymXYh]}c �$��� �^� Y\[�T;fs]�m^m^U>� x��Zx�Yscd[�mbm^qdU�VXr.[^� iw]_V
m^qdU�TdV^]_m^U�Ysc �>R�}��r��a }F]}VX�;U�V2xym,� � ) � n�x_c }IU.[�U>U�clkp}IU>n>x�Rd[^U�]_c;fs��U�W}U�VX� �8���d` mXq
[�m^VXRdn�mXR;V^U2[Xx�W_U?� ]yW_U>VU) �bc;�}[�m^V �_r�V^r.[X��Y\[
[�qd]<'
c[�

'
q;U>V^U,x ��U�m^VX]_TI]_fsYs[v[�Ysr�Rdfsx�m^Ys]_c Rd[^Ysc;�)mXq;U,�;Ys[�mXx_cdn�U�r�x�m^VXY��.U>V^VX]_V,�j�or�U � x_[v[Xn�]_VXYsc;�
iwR;cdn�m^Ys]_c '%x_[2RF[�U?�p� �����*[^Yhr�R;fsx�m^Ys]_cd[�'
Y�mXq �8�h������n��on�fsU>[2U?x_n�qX'vU�VXU.V^R;c x_cd� m^q;U
}IU>[�mb[�mXV^Rdn�m^R;VXU>[
x��ZR;YhVXU>� 'vx}[1�G� +9)2iw]_V�z|VX]

��c m�x�};fsU �dk�iw]_R;V�[^Yhr�R;fsx�m^U?� T;VX]�mXU�Yscd[�Ysc QSYhr�]}cd[ � [�m^Rd�;� x�VXU n�]_r�Tdx�VXU>� '
Y�mXq
]_RdV�[^Yhr�R;fsx�m^Ys]_cd[8�b��c x�fsf/n>x_[^U>[>kdr�]_VXU�x�cF��}FU�m�mXU�V2[�mXV^RFn�m^RdV^U?[I'vU�VXU�x_n8�}RdYhVXU>�*Ysc�m^qdYs[
[�m^Rd�o��� � q;Y\[)n�]}r�TFx�VXYs[^]_c�Y\[2c;]_m�ijx�YsV2q;]<'|U>W_U>V>k�-dV�[�m^fs�_klmXq;U�iwVXx_�_r�U�cZm�[�Rd[�U?� Ysc ]_R;V
[^Yhr�R;fsx�m^Ys]_cd[bx�VXU)x_n�q;YsU�W}U>� '
Y�mXq*m^q;U)VXr.[^�*r�U�m^q;]o� '
q;YsfhU�QSYhr�]}cd[
Rd[^U>[�x.[�m�xym^Y\[�m^Y\n�x�f
r�U�mXq;]o� � � t4+ �0�n��QSU>n�]_cd�;fh�}kym^q;U%cSR;rM}FU>V/]_iI[Xx�W_U?�)[�mXV^RFn�m^RdV^U?[/x_V^U=�������J���8�9�����gm^Ysr�U>[
�_VXU>x�m^U>V
Yhc�]}R;V�[^Yhr�R;f\xym^Ys]_cF[0� � q;YsVX�®kdm^q;U�cSR;r�}IU�V{]_iOn��on�fsU>[bV^R;c�Ysc�U>x}n�q�[�Ysr�R;f\xymXYh]}c
x�VXUc�8���*������mXYhr�U>[{�_VXU>xymXU�V%Ysc�]}R;V{[^Yhr�R;fsx�m^Ys]_cd[8�

� q;U*iw]}fs�oYsc;� ]_ic�>V � + qdx_[c}IU�U>c [�Ysr�R;f\xymXU>� Ysc [�U>W_U�V�x�f
TdV^U>WZYs]_RF[.[�mXRd�oYsU>[8� ��R;V


OVX]�mXU�Ysc .,]S]o� [�m^VXRdn�m^R;VXU>[ a{fsf=[�m^VXRdn�mXR;V^U?[

 3 .,]S]o� 
g[^Ystvf\x_[�m �{x_cd�o]}r 
 3 .,]S]o� 
g[�Y\tvfsx}[�m �{x�cd�;]_r

�?n�m�i �����A*D� �	� � � � �	� �D��� � �	� �H)<� ��� �A�9+ ������� � �	� � �A�
�>V � + ��� �D* � �	� * +�� �	��)D�D� ��� �D�9� �	� �D*D* ��� *9)<� ��� )J��� �	� �9�A+
�>[^cR� ��� )<�A� �	� � +�� � � �	� � + � ��� );�9� ����� )A� �	� ���D*
��R�}�� � �	� �D�P) �	� ���A+ � � ��� �D��� ��� � �9� �	� �9�D+
��n�VX] ��� )@�;) �	� * *D+ �	��)<��� � �	� ���A� ��� *9) ) ��� �D*D� �	� � �D*
��Y\n�} � �	� *�� ) �	��)A�D� �����A*9� � ��� *���+ ��� �D+9� �	� ���A�
�_TomXY ��� �9)A� �	� � *9) �	� ����� � �	� �	��� ��� �9) ) �������9) �	� �H)<�
�}V��oc ��� )J�9) �	��)���� �	� � �D� � �	� �P)<� ��� )J��� �����A+�� �	� ���D�
a 3 3 ��� �D*A� �	��)<� + �	� �D�P) ��� �P)D� �	� �	��� ��� );�H) �����A+�� �	� �r�8�

� x�};fsUM�;` �;V�x_n�mXYh]}c ]_ivn�]}V^VXU>n�m�[^U>n�]_cd�dx�VX�*[�m^VXRdn�m^R;VXU�x}[^[^Ys�_c;r�U�cZm�[�k®�}]Z]o� [�mXV^Rdn�m^R;VXU>[
x�VXU2�oU�-Fc;U>��x_[
[�m^VXRdn�mXR;VXU>[4'
Yhm^q*V^r.[X� � ) ���

� �
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gV^]_m^U�Ysc .,]S]o� 
g[�Y\tvfsx}[�m �{x�cF�o]_r @ 
 3 
 3 @
�>n�m�i � � )<�D�D� � � � )<+P) � � *�� �����A� �8� � �D�	� ��� ���
��V �D+ � � ��+��9) � � ���A* � � � �A� �����D� � � �9)<� �G���A�
�?[�cR� ���D* � ���A� * � � ��� � � + ��� ��� ��� � �D�	� ���i���
�>R�}�� �<) � ���D* +A� � � �����D+D* � � )A+D* �����A� � �
��n�V^] � � � �9) � � �D�	��� � � � ���N�8� ) � �9)A� ��� +D*
��Y\n�} � � + �9)<+ �B� � �8*D���G� � � * �D+ ���i�A* �A+ � � �A� ��� �A�
�_T;m^Y �r� � ��*���� �8* � *9)�� � � ��� ��� �9) �9) � �D* * ��� ���
�_V^�oc � � ���<� � � �8�P) � � � � �G�i� ) � � � �9)A* ���i���
aU3�3 �G� )<+ ��� ���D+

� x�};fsU�)S`�V�x�c;po[%x�cF� @ ��[Xn�]_VXU>[giw]_V{m^q;U � �6V�x�� [�mXV^RFn�m^RdV^U2x�r�]}c;��m^q;U)x}n0�ZR;YsV^U?� [�m^VXRdn?�
m^RdV^U?[0� ��c*mXq;U)VXYh�}q}m?kdmXq;U)V�x�c;po[{x_cd� @ ��[^n�]_VXU>[viw]_Vbm^q;U��oU>n�]y� [^U�mbRF[�U?��}S�d
�x�VXp�U�m8�
x�fn� � 
 3 + �0�6k � 
 � 3 +P) �n�

}IU>[�m%[�m^VXRdn�mXR;VXU��wcd]�m
n�]_Rdc}mXYhcd�)m^qdU�]}c;U>[Z'
q;U�VXU��l�����2[�m^VXRdn�m^R;VXU>[Z'|U>V^U�[^x�W}U>��Ysc�U>x}n�q
VX]_R;cd��]�i�m^q;U2U��SqFx�Rd[�m^YsW_U�[�U?x�V�n�q�[�m^U�T � qFx_��x�c�V^r.[X� ]�i ��� * � x_cd� Y\[
[^U�U�c�Ysc -d�}R;VXU
���OQSYsr�]_cd[%U�m8�Ox_f5� � Qo� � t4+9)��=x_n0�ZR;YsVXU>� x�r�]o�oU�f?'
Yhm^q*x�c V^r.[X��]_i���� * � x_cd� qFx_�!*
]_R;m�]�i1�����.[�m^VXRdn�mXR;VXU>[I'
Yhm^q x�c�VXr.[^��]_iOfhU?[^[{m^qdx_c � ���W��]_c;�}U)U�m���x�fn� � � 3�. � + ���
V�x�c.[�Ysr�Rdfsx�m^Ys]_cd[ '
Y�mXqM-;�oU>�.[^U>n�]_cd�;x_V^��[�mXV^Rdn�m^R;VXUbx_cd�.x2�_U>c;U�mXYsnbx�fs�_]_VXYhm^q;rI� � Ubqdx}�
)@����TIU�V�n�U>c}m|]�iAm^q;U,[�mXV^RFn�m^RdV^U?[OR;cd�;U�V|x_c.V^r.[X��]�i�) ��k�}dRom|c;]}c;U{R;cF�oU�V4� �X�oQSR;c U�m8�
x�fn� � Q � , +9�0�Ox�f\[^]�V�x�c [^Ysr�R;f\xymXYh]}cd[U'
Yhm^q -;�oU>� [�U?n�]}cd�;x�VX�*[�mXV^Rdn�m^R;VXU�x�cd� x��}U�c;U�m^Y\n
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