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D*EGFIHKJKLMFIEONQP�RSN�PITVUWJSN LWXZY&HS[\N]L:U^U�_#H.N`LMPITaPcbed�N`fgUOL^X\RhY&FIUWJSN]YiF(UWX=fjL]kSl�RmfGJKFIHSUWNjEonenqprN
LOF7psJSP(ptUOP�fjPcRKL:UWEOuKfvUxw�NjEORSNj[=Lab.NjU�prN]NjRzycEGFIHSJ.Lj{`UWJ.F(U5X\L]{(pMJSN]R	UOJSN^XZR.|eXZ}#X=|euKFc[eNv~SFIY&HS[\N]L
�q�	� FIEON�y�EOFcHSJKL]k.l�R�UWJSX=L�fGJKFcHeUWN]E*p�N&fvPcR.L:X=|eNjE*UOJSNifjFcLWN�pMJKNjR�UWJSN&X\RSHSueU�LWHKFcfjN � X\L
XZUOLWNj[ZTxFzycEGFIHKJhFcRK|qUOJSN�Nv~SFcYzHK[ZN`LMFIEONQ}�NjEWUWX=fvN]L^X\RhUWJSX=LMy�EOFcHSJ@k
�#uKfGJ�F�fjF�L:N�YiF7_sFIEOX\LWN�RKFIUWuSEGFI[\[\_tXZR�|eXZ}�NjEGL:NhfvP�R�UONv~#UOL]kx��NmYiF7_�b.NhT�F�fvN]|�pMX�UOJ�F

RSNjU�prP�EWw1{eUOEW_#X\RSy&UWP�Nv~#UWEGFIH�Pc[=F(UON�w�RKP(pMRh}(Fc[ZuSN`L�PcT�L:P�YzN ��uKFcR�UWXZU�_hFIUQL:H�N]fjX���f RSPe|eN`LMUWP
PIUOJSNjE�RSPe|eN]L]kV�oRsXZ[\[\uKL�UOEOFIUWX\}cNiNj~eFcY&HS[ZN�YzX\ycJ�U�b�NiUOJSN�y�EOFcHSJ�PITMXZR�UONjEGFcfgUOXZP�RKL�b�NvU�p�NjN]R
UWJKN�HSEOPIUONjX\RKL�PIT�FIR�PcEOy�FcRSX\LWYm{opMJSX=fGJ�f]FIR�b�N�bSuSX\[�U�T�EWP�Y�EWN`fvNjR�U�JSXZy�Je��UWJSEOPcuSy�JSHSueU
UWN`fGJSRSP�[ZP�ycX\N]L]kc�@NjU]� L�LOF7_	p�NoFIEON^UWEO_#XZRKy�UWP	[ZN`FIEOR	UOJSNo[\PefjFc[ZX\�]FIUWX\PcRiPIT�HSEOPIUONjX\RKL0X\RiUOJSNQfjNj[\[ {
PcE�UWJSN]XZE�T�uSRKfvUWX\PcRKL]k�l�RqUWJSN*FIbKLWNjRKfjN�PIT@PcUWJSN]E�w#RSP(pM[\N]|ey�Nc{cF EWN`FcLWPcRKFcbS[ZN�L:UOFcE:UOXZRKy H.P�XZR�U�X\L
UWP�FcLOL:uSY&N�UOJKF(U*HSEOPIUWN]XZR.LMUWJ.F(UQf]FIR�X\R�UONjEGFcfvUQFIEON [\XZw�Nj[\_�UOPqJKF7}cN LWX\YzX\[=FIEo[\PefjFc[ZX\�]FIUWX\PcR�PcE
T�uSRKfvUWX\PcRKL]kV¡oUWJKNjE�Nv~SFcYzHK[ZN`LQPcT�R.F(UWuKEOFc[Z[\_�PefjfvuKEWEOXZRKy�RSNjU�prP�EWweLQXZR.fv[\uK|eNiY&NvUGFIb�Pc[\X\f&FIR.|
LWXZy�RKFI[\XZRKyhH.F(UWJ#p^F7_eLj{@FcRK|�FI[=L:P�LWP#fjX\Fc[0RSNjU�prP�EWweL]{1UWJSNq��PcEO[=|��¢X=|eNq��Njb£{VFIR.|�fjX�UGF(UOXZP�R
RSNjU�prP�EWweL]k
l�RqPIUOJSNjE�fjFcLWN]L�prNoYzX\ycJ�U�b.NoT�FcfvN`|ipMXZUWJ�LWPcY&NvUOJSX\RSy Y�u.fGJqY&PcEON�XZR�UOEWX=fjFIUWNMUOJKF(U�X\LrRSPIU

XZUOLWNj[ZT�F RSNvU�p�PcEOw1{IbSueU^fjFIRqfjPcR#}cN]RSX\NjR�UW[\_�b�N�Y&Pe|eNj[\N]|iF�L0PcRKNck��QLWLWuSY&N�p�NoFIEONMX\R�UONjEON]L:UWN`|
X\R�HSEON]|eX=fgUOXZRKy¤UOJSNmHSJ#_#LWX=fjFI[^HSEOPcH�NjEWUWX\N]L	PIT*PcEOy�FcRSX\fqYzP�[ZN`fvuS[\N]L]k�¥r[ZN`FIEO[Z_�{£UOJSN�L:NjUiPITQFc[Z[
w#RSP(pMR�PcEOy�FIRKX\fhY&Pc[\N]fjuS[ZN`L&X\L�}cN]EW_s[=FIEOycNmFIR.|�XZU�X=LiRSNj~�U�UWPtX\YzH�P�LOLWXZbS[\NmUWPtX\Y&H.P�L:N,F
yc[\Pcb.FI[SY&NvUOEWX=fMP�RiX�U�P�E�LWNjRKLWXZbK[Z_	�SUrXZU�X\R�UWP�F�}�N]fvUWPcErL:HKF�fvN�k�¡QR&UWJSNoPIUWJKNjE�J.FIRK|�{�X�U�X\L�RSPIU
LWPh|eXZ¦qfvuS[ZU�UWPmfvP�YzNzuSH�pMX�UOJ�EOuS[\N]LQT�PcE�pMJSX=fGJ�YzP�[ZN`fvuS[\N]L�FcEWN	Nv~eH.N`fgUON]|¤UWPhb.NiLWXZY&X\[\FcE]k
§ JSN&LWFIUWuSEGF(UOXZP�R,PIT�F�LWXZRKyc[\N	b�PcRK|¤PcE*UWJKNzF�|S|eXZUWX\PcR¤PcTrFIR�Nv~#UWEGF�[ZX\RSwmUWPmF�[ZP�RSyhf]FIEOb.P�R
fGJKFcXZRzX\L�uSRS[\XZw�Nj[\_ UOP |eEOFcYiF(UWX=fjFc[Z[\_ fGJKFcRSycN^UOJSNMyc[\PcbKFc[eHSEOPcH�NjEWUWX\N]LxPIT@F*Y&Pc[\N]fjuS[ZN�kI��NofjFcR
FcLWwmFqJ#uSYiFIR�Nv~eH.N]E:UQUWPhL:uSHKHS[Z_�u.LopMXZUWJ�F�LWNvUQPcT�NjY&HSX\EOX\f]FI[aEWuS[\N]LoT�EOPcY¨pMJSX=fGJ,prNzfjFcR
bSuSX\[=|hF&LWXZY&X\[\FcEWXZU�_qy�EOFcHSJ�FcRK|�UWEON]F(UMP�uSE�|ePcYiFcXZRmFcL^XZTaXZU�p�NjEON�FzRSNjU�prP�EWw1k
§ JSN¤fGJKFc[Z[\NjRSy�N�X\LiUWPsbSuKXZ[=|¢[\N]FIEORSX\RSysFI[\ycP�EWXZUWJKY&LzUOJKF(UhfjFIR¢Nj~eHS[ZP�X�UhL:uKfGJ©y�EOFcHSJSX=fjFI[

L:UWEOuKfgUOuSEWN`Ljk § JSN0Y&Pe|euS[=FIEOX�U�_*PITew�NjEORSNj[Z��b.FcLWN]|*[ZN`FIEORSX\RSy�L:uKycycN`L�UGL1UWJ.F(UVX\ReT�P�EWYiF(UOXZP�R FIb�PcueU
UWJKNqycEGFIHSJ�LWJSPcuS[=|�b�NqXZR.fvPcEOH�PcEGF(UWN`|¤X\R�UWJKNqwcN]EWRSN][ kx¡QRKfvNip�NiJKF7}cN&T�FcbSEOX\f]F(UWN`|�FmycP#Pe|
wcN]EWRKNj[�T�PcEzUWJKNhy�EOFcHSJ@{aprNmfjFcR�HK[ZuSy�XZU&X\R�UWP�PcuKE	T�F7}�PcEOX�UON�Fc[Zy�PcEOX�UOJSY«ª�LWuSHSH�PcEWU&}�N]fvUWPcE
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YiFcfGJSX\RSN�� ��������{�wcNjEORSN][�EWN]ycEON]LOL:X\PcR£{aw�NjEORSNj[oHSEWX\RKfjXZHKFc[QfjPcY&H.P�RSNjR�U�FcRKFI[\_eL:X=L�� �! �¥��"��{
NvUGfIk$#	FcRK|sNj~eH.N`fgU&UWJSN�Fc[Zy�PcEOX�UOJSY UWP�H.N]E:T�P�EWY LWX\YzX\[=FIEO[Z_�UOP�JKP(p�X�UqH�NjEWT�PcEOYiL�X\R�Y&P�EWN
fvP�R�}�NjR�UWX\PcR.FI[1L:NjU:UWX\RSy�Ljk
§ JKN^T�uSRKfgUOXZP�RiPIT�UWJSNowcNjEORSN][SX\L5UWP�HSEOP(}#X\|eNMF&%('*)(+-,�'cL:X\Y&XZ[=FIEOXZU�_ Y&NvUWEOX=fI{cpMJKNjEON]FcLxy�EOFcHSJKL

XZR.fvPcEOH�PcEGF(UWNQXZRST�PcEOY&FIUWX\PcRhPcR.'*)0/�,�'eL:X\Y&XZ[=FIEOX�U�_�k § JSN�wcN]EWRSN][�Y�uKL:UMb.N FcbS[\NQUOP&Nv~eHSEON]LOL�UOJSN
|eNjy�EWN]N^PIT�L:X\Y&XZ[=FIEOX�U�_	b.NjU�prN]NjRiFIR#_�U�prP�Nj~eFcY&HS[ZN`L �21:�43`��� pMXZUWJ&�.RSNo|eX=L�UOXZR.fgUWX\PcR.L5XZR&UOJSN
|eNjy�EWN]NMUWPzpMJSX=fGJ � FcRK| �43 FcEWN*|eX\L:UOFcR�U�T�EOPcY�N]F�fGJqPIUOJSNjE�X\RqUWJKNQy�EOFcHSJ@k�l�R�fvP�R�UWEGFcL:U]{IUOJSN
ycEGFIHSJ&XZUOLWNj[ZT@PcRS[\_&Nv~eHSEON]LOL:N`L5pMJSNjUWJSN]E � FcRK| �43 FIEON�RSNjX\ycJ#b�PcEGL5PcErRSPIU`k�l�R�L:N`fgUWX\PcR65�k*5oprN
L:JKP(p JKP(p!UWJSNzHSJ#_eL:X=fjFc[£HSEOPefvN]LOLQPIT�|eX*7�u.L:X\PcR�L:uSy�ycN`L�UGLoFqR.F(UWuKEOFc[Vp^F7_�PcT�fvP�RKL�UOEWu.fgUWX\RSy
F�w�NjEORSNj[�T�EOPcY LWuKfGJ8'9)/-,:'#X\ReT�PcEOYiF(UOXZP�R@{eFIRK|�L:N`fgUWX\PcR;5ck$<�|SX\LOfvuKLOLWN]L�JSP(p¢UOPzfjPcY&HSueUONQUOJSN
|eX*7�uKLWX\PcR�wcN]EWRSN][0X\R�LWH�N]fvXZ�.fqf]FcLWN]L]k�l�RtL:N`fgUWX\PcR=5�k >mp�NiJSX\ycJS[\XZy�J�U�UWJSNiX\R�UWNjEOHSEONvUGF(UWX\PcR�PcT
UWJSN |SX?71uKLWXZP�R�w�NjEORSNj[�X\RhUWJSN fjPcR�UWNj~�UMPcTaEONjy�uS[\FcEWX\�]FIUWX\PcRqP�H.N]EOFIUWP�EOL]k
l�R�LWN]fvUWX\PcR.5ck @zp�N*UWJSN]R,FIHSHK[Z_iUOJSN]LWN�X=|eN]F�L�UWP&UWJKN�RSNvU�p�PcEOwiPIT5fGJSNjY&X=fjFc[�HKF(UOJ�p^F7_eL�XZR

UWJSN�fvN][Z[eFIR.| L:JKP(ptJSP(p�UWJSX=LxfjFIR�b.P#P�L:UVY&X=fvEOP�FcEWEGF7_QFcRKFI[\_eL:X=Ljk0AaXZRKFc[Z[\_c{7LWN]fgUOXZP�RB5ck$CMEON]f]FcL:UOL
UWJSN&fvN]R�UWEGFI[aX\|eN`FcLQPIT0UOJSX=L�fGJKFIHeUONjE*XZR�F�LW[ZX\ycJ�UO[Z_�Y&PcEON	FcbKL:UWEGFcfgUQT�PcEOY FIRK|¤HSEWP(}#X=|eN]L*FIR
PcueUO[ZP#P�wiPcRqUOJSNjX\EMEOPc[\NQX\R�y�NjRSN]EOFc[ZX\�jX\RSy	wcNjEORSN][���bKFcLWN]|q[ZN`FIEORSXZRKy�UOPzRKPIUxd�uKL:U^y�EOFcHSJKLrbSueUoF
pMX\|SN�}(FcEWX\NvU�_�PIT�YiF(UWJKNjYiF(UOX\f]FI[#Pcbed�N`fgUGLj{7T�EOPcY!�KRKX�UON�y�EWP�uSHKLVUWPEDMX\NjYiFIRKRSX\FcR	YiFcRSX�T�P�[\|KLjk

FHGIF J.KHLNMPORQTSUKHVXW2Y8KHLZM\[�]_^�`ZY(]XORL
§ JSN�EWP�[ZN*PITVUWJSN�w�NjEORSNj[4a�X\L�UOPzHKEWP(}#X=|eN*FzLWXZY&X\[\FcEWXZU�_qY&NvUOEWX=foP�R�UOJSN�X\RSHSueU�LWHKFcfjN � ke�£NvU
� b�N^UWJSNM}�NjEWUWX=fvN`Lj{([=FIb�Nj[\N]|	T�EOPcYb5�UOP!c5{(PIT�FIR&uSRSX\EWN`fgUON]|	ycEGFIHSJed&k(ASP�E0RSP(p�{(p�NMFcLOL:uSY&N
UWJKFIUEd X\L*uSR#p�NjX\ycJ�UWN`|�{�UWJKFIU*X=Lj{�FcR�_hU�p�P�}�NjEWUWX=fvN`Lgf�FIR.|ihhX\R;d FcEWN	NjXZUWJSN]E�RSNjX\ycJ#b�PcEGLj{
|eNjRKPIUWN`|jflkmh.{ePcE^UWJKNj_�FcEWN�RSPcU^RKNjX\ycJ#b.P�EOL]{S|eN]RSPIUON]|ifHnkmh.k
� wcN]EWRKNj[^Y�uKL:UiFI[=L:P�LWFIUWX=L�T�_�UOJSN�YiFIUWJSN]Y&FIUWX=fjFc[�EON]��uSX\EONjY&NjR�UOL	PIT*b.N]XZRKy�LW_#YzY&NjUWEOX\f xP�L:XZUWX\}cN |eNv�.RSX�UONv�

RSN`LWL FIRK|�H.P�L:XZUWX\}cN�|eNj�KRSXZUWNckoDMN]f]FI[\[.UOJKF(UMH�P�LWX�UOXZ}�N*|SNv�KRSXZUWN]RSN]LOL^Y&N]FcRKL�UWJKFIU^T�PcEMFIR#_qfGJSP�X\fjNQPcT
�Rpq1W�4r(1ststst1:�4u���� FIRK|hFIR#_�fGJKPcX=fvN�PIT5fvP#Nv¦qfjXZN]R�UGL"v pq1 v r�1stsst1 v ut�!w {ux y

z p
ux
{ z p

v y v { a�ª �
y 1:� { #P|=} 1

UWJSX=Lrb.N]XZRSy	UWJKNQfvEOuKfjX\Fc[�fjPcRK|eXZUWX\PcRqT�PcErUWJSNQNv~eX\L:UWN]RKfvNQPIT@UOJSN�T�N`F(UOuSEWNQYiFIHSHSX\RSy�~�� ������
LWFIUWX=L�T�_#X\RSy�a�ª �21:�43 #����X~*ª � # 1 ~*ª �43 #��gk�ASP�E0�KRKX�UONoycEGFIHKJKLj{IUWJSNQwcNjEORSN][.fjFcRiN]��uSX\}(FI[\NjR�UW[\_	b�N
L:H�N]fjX��.N]|zb#_	FIRece�Ec�YiFIUWEOX�~���{IpMXZUWJ�� y � { ��a�ª � y 1:� { #vk��#X\RKfjN�a	FcRK|e�¨FIEONMN]LOL:N]R�UOX\Fc[Z[\_
UWJSNzLWFcY&N�PcbSd�N]fgU`{.p�N	LWJKFc[Z[aEWNjT�NjEoUWP�b�PIUOJ�F�LB��UOJSNzwcNjEORSN][9�iFcRK|¤Fc[�UONjEORKF(UON b.NjU�prN]NjR�UOJSN
U�prPmRSPcUOFIUWX\PcRKL�|eN]H.N]RK|eX\RSy�PcR�pMJSNjUWJSN]E�prNip^FIR�U�UWPmNjY&HSJ.FcLWXZ�]N	UOJSNiT�uSR.fgUWX\PcR.FI[5PcE�UOJSN
YiF(UWEOXZ~�FcLWH.N`fgU`k
§ JKN�L:X\Y&HS[ZN`L�U0Y&N`FcLWuSEWN�PIT@LWXZY&X\[\FcEWXZU�_ PcR�dBX\L5UWJSNoLWJSP�E:UON]L:U:��HKF(UOJz|eX=L:UOFIR.fvN"�.ª�f 1 h�#g{�bSueU�#JKPcEWUWN]L:U:��HKFIUWJ

|eX=L:UOFIR.fvN X�U5X=LxRSPIU0fj[ZN`FIE5JSP(ptUOP�fvPcR.L�UOEWuKfvU0FoH�P�LWX�UOXZ}�NM|eNv�KRKX�UON^T�uSRKfgUOXZP�RzT�EWP�Y��Kk�AKuSEWUWJSN]EWY&PcEONc{:��X=L
Nv~#UWEONjY&N][Z_&L:N]RKLWX�UOXZ}�N�UWP�UWJSN*X\RKL:N]E:UOXZP�R��(|SNj[\NvUWX\PcRiPcT@XZR.|eXZ}#X=|euKFc[�N`|eycN`Ljk�l�R�YiFIR#_&H�PIUWN]R�UWX=FI[
FIHSHK[ZX=fjFIUWX\PcRKL]{KUOJSN&fvPcRKRSN]fvUWX\}�XZU�_mXZRST�PcEOY&FIUWX\PcR�X\LQX�UGL:N][�T^|eNjEOX\}cN]|�T�EWP�Y¨|KF(UOFK{�FIRK|�FcL*L:uKfGJ
X\L�LWuSbed�N]fvUrUOP�RSP�X\LWNck#�BYzP�EWNQEWP�bSuKL:UrLWXZY&X\[\FcEW[\X�U�_&Y&N]F�L:uKEWN�{�H�NjEOJKFIH.L�X\R#}cPc[\}#XZRKy�F7}cN]EOFcycX\RSy
P(}cN]ErYiFIR#_qH.F(UWJ.Lj{SX=L^Y&PcEON�|eN]LWXZEGFIbK[ZN�k
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§ JSX\L^[\N]F�|SL�UWP&UOJSN�X=|eN]FzPITsEGFIR.|ePcY p^FI[\weLjk�DMN`fjFc[Z[�UOJKF(UoFzEGFIRK|SPcY�p^FI[\wqX\LoF	HKEWPefvN`LWLD�FIRK|SPcY p^FI[\weL

ycN]RSNjEGF(UOXZRKy�HKF(UOJKL������ p � r stss ���0k5��UOFcE:UOXZRSy¤T�EWP�Y F¤ycX\}cN]Rt}cNjEWUWNj~�����{aFIU	N]F�fGJ�UWX\Y&N]L:UWNjH� � 5 1 < 1tssts 1�� UOJSN RSN]pB}�NjEWUWNj~�����X=L�fGJSP�LWNjR�FIU�EOFcRK|ePcY T�EWP�Y FIY&P�RSyzUWJSN RKNjX\ycJ#b.P�EOL^PcT����� p {eN]FcfGJhRSN]XZy�J�b�PcEMJ.F7}�X\RSy	UWJSN LOFIY&N�HSEOPcbKFcbSX\[ZXZU�_qPITab.N]XZRKyqL:N][ZN`fgUWN`|�k
� fjPcY&HKFcfvUzEONjHKEWN`L:N]R�UGF(UOXZP�RsPIT�UOJSX=L&HSEWPefjN]LOL�X=LzHSEWP(}#X=|eN]|sb�_�UOJSN�, �"!t,(/$#&% /&')(�,+*-,/.10

X\RK|eNv~ey�EOFcHSJ32 Fc|7d:F�fvNjR.fv_&YiF(UWEOXZ~
4 y { �65 5 X�T f k h

} PIUWJKNjEOpMX\LWN
PcE^EGF(UOJSNjE^UOJSN7%�)8,/(e,�'9.;:�#<�m, �"!t,(/$#=%�/='>(�,+*-,/.10

? y { �@5 5�A�B { X�T�f k�h
} PIUOJSNjEOpMX\LWN ª	5ck950#

pMJSN]EWNCB { X\L�UWJSN�|SNjycEONjN�PcTx}�NjEWUWNj~eh.{SUOJKF(UoX=L]{SUWJKN R#uSY�b�NjE�PcT5N]|ey�N]LMX\RKfvX=|eN]R�U*F(UPh.kKl�UQX\L
N]F�L:_qUWP�LWNjN�UOJKF(UoXZTEDF� ��ª1D3G �IHp 1 D3G �IHr 1ststs1 DJG �IHK #ML©|eN`LWfjEWX\b�N]L^UOJSN�HSEOPcbKFcbSXZ[\XZU�_�PITx�KR.|eXZRKy&UWJSNEGFIRK|eP�Y p^FI[\wcN]E F(U�N`FcfGJt}cN]E:UONv~�F(U UOXZY&N � {£UWJSN]RND �IO p �P?QD � k£��N�LOF7_,UOJKF(U�? X\L UWJSN
UWEGFIR.L:XZUWX\PcRzYiF(UWEOXZ~	PIT�UWJKNMEOFcRK|ePcY�p�Fc[Zw1kc�oHSHS[\_�X\RSy�UOJSX\L0EWN][\FIUWX\PcRzEWN`fvuSEGL:X\}cN][Z_ LWJSP(p�LaUOJKF(U
EGFIX=L:X\RSy	UWJSN�RSP�EWYiFc[ZX\�jN`|�F�|7d:FcfjNjRKfj_iY&FIUWEOX�~�UWP&UWJKN�H.P(p�NjE � {R � �S? � 1 ª	5ck$<(#
ycX\}cN`L*UWJSNiYiFIUWEOX�~�pMJSP�LWNef 1 h�N][ZN]YzN]R�U�|eN]LOfvEOXZb�N]L*UOJSNqHSEOPcb.FIbSX\[ZXZU�_,PcT^FhEGFIRK|eP�Y p^FI[\wcNjE
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X�T � X\LMPe|S|@{eprN fjPcuS[=|�RKPIU�ycNjUMbKFcfGwiUOPzUWJSN�}�NjEWUWNv~�prN�L:UOFIEWUWN`|qT�EOPcYmk
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pMX�UOJ.-oX\EGFcf�|eN][�UGF�X\RSX�UOX\Fc[.fjPcRK|eXZUWX\PcR.LNa�� � ª �21 } #��0/�ª �21q� � #gk43�N]EWN�p�N�uKLWN�HKFcEWN]R�UWJSN`L:X\�jN`|
XZR.|eX\fjN]LVUWPQYiFIwcN�XZUxfj[ZN`FIEVUWJKFIUap�N�FcEWN�|eX*7�N]EWN]R�UOX\FIUWX\RSyopMXZUWJzEON]LWH.N`fgU£UOPoUOJSN�f�UWJ	fjP#PcEG|eXZR.F(UWN
FIRK|�RSPcU UWJKNBf�UWJ�UWEGFIX\RSX\RSy�Nv~SFIY&HS[\Nck § JSNqLWN]fvP�RK|#��PcEG|eNjE |SX?71NjEONjR�UWX=FI[�PcH�NjEGF(UWP�E�XZR ª�5ck @ #
X\L	fjFc[Z[\N]|�UOJSN65R,�7 '*,(/=.�,+%¢FIR.|tX\L�PIT?UONjRs|eN]RSPIUON]|sLWXZY&HS[\_�b�_98�{VEON]|SuKfvX\RSy�UOJSN�|eX*7�u.L:X\PcR
N]��uKFIUWX\PcR�UWP && � a�� � ª �21 � #N�08�a�� � ª �21 � # s ª�5ck$C(#
§ JKN�HSJ#_eL:X=fjFc[SY&N]FIRKXZRSy�PIT1UWJSN`L:NoN]��uKF(UOXZP�RKL0X=L�fj[ZN`FIE0�Kª	5�k C #5|eN`LWfjEWX\b.N`L5JSP(p©JSN`F(U]{�y�F�L:N`Lj{

FIRK|&LWP�PcR@{�XZR�UWEOPe|euKfjN]|&F(U � ��{c|eX*7�u.L:N�pMXZUWJ&UOXZY&N�X\RiF�JSPcY&P�ycNjRKNjPcu.Lj{(X=L:PcUWEOPcHSX=f�Y&N]|eX\uSYmk
l�R�[\N]FcEWRKXZRSy	UWJKNjPcEO_c{#uKLWX\RSyzUWJSN D�FIu.LWLWX\FcR�w�NjEORSNj[�FcYzP�uSR�UOLrUWP&N]}cPcw#X\RSy&F	LWXZY&X\[\FcEMHSX=fgUWuKEWN
PIT0UOJSN&|eX?71uKLWXZP�R�PcT�[=FIb�Nj[=L�: p 1 : r 1tsstst1 : u XZR � k<;0}cN]EW_h[\N]FIEORSX\RSy�Fc[Zy�PcEOX�UOJSY¨Y�uKL:U�Y&FcwcN
L:P�Y&N*LWPcEWUMPITaF�LWLWuSY&HeUOXZP�RhFcb.P�ueU�JSP(p LWXZY&X\[\FcEWXZU�_qb�NvU�p�NjN]R�X\RSHSueUGL �21:�43]��� pMX\[\[@[ZN`Fc|�UWP
L:X\Y&XZ[=FIEOXZU�_ b.NjU�prN]NjR&UOJSNofvP�EWEON]LWH�PcRK|eX\RSy�PcuSUWHSueUGLoª�[\Fcb.N][\L-#�: 1 : 3 k § JSNoF�LWLWuSY&HeUWX\PcR&b�NjJSX\RK|
UWJSN�D�FcuKLOL:X=FIRmwcN]EWRKNj[�X=L�N]LOLWNjR�UWX=FI[\[Z_qUWJKFIU�:�ª>=�#MX\L^UOPqb�N FIHSHSEOP7~eXZYiFIUWN]|�b#_�|eX*71uKL:X\RSyiUOJSN
UWEGFIX\RSX\RSy,[=FIb�Nj[=L UOP,UWJKN�EON]L:U	PcT � k TQL:X\RSy�F�L:P�HSJSX=L�UOX\f]F(UON]|tFI[\ycP�EWXZUWJKY LWuKfGJsF�L	F������
fvP�YzHK[ZX=fjFIUWN]LrUOJSN�HSX=fgUWuKEWN LWPcY&NjpMJ.F(U]{ebKueUMUWJSN�uKRK|eNjEO[\_�X\RSy&X=|eN]F&EONjYiFIX\RKLrUWJKN LWFcYzN�k
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� X=Lzw#RSP(pMR�FcL�UWJKN�% ,�,�7�� 5R,�7�'9,(/=.�,+%a{�FI[\EWN`Fc|e_�LWuSycy�N]L:UWX\RSy,UOJKF(U&prNhFIEON�P�RtUWJSNhEOXZy�J�UUWEGFcfGw�XZR,|eN]}cN][ZP�HSXZRKy	UOJSN�FcRKFI[\Pcy�_qpMX�UOJmUWJSN	fvPcR�UOXZR#uSP�uKL�fjF�L:N�k § JSN w�NjEORSNj[�ª�5ck � #�p�N fjFc[Z[
UWJKN>�+. �! #"/.�)+%!  #=,/% #t'aPcE^UWJKN"� #-,+*#  #=,/% #t'aPcR�d&k�r_mFIR.FI[\Pcyc_�pMX�UOJ,UOJSN�Nj~#H�PcRKNjR�UWX=F(UOXZP�R�PIT0EON]FI[VR#uSY�b�NjEGLj{.UWJKN�[\XZY&XZUQX\R�ª	5�k � #^X=LQf]FI[\[ZN`| 0EOPcH�NjEWUWX\N]L�PIT
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 ) ���� � � �@��� s ª	5ck & #
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 �%$ � 
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�%$ � �  �%$ s ª	5ck - #
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|eP#N]LC% )+*�JSP�[\|hX\RhUWJSN�YiF(UOEWXZ~�f]FcLWNck



�������������������	����
 ���

� ��� �����	��
������������� �
�oR�XZY&H�PcEWUOFIR�U Nt7�N`fgU�PcT^|eNj�KRSX\RSy,w�NjEORSNj[=L�XZRtLWuKfGJtFIR�Nv~eH�PcRSN]R�UWX=FI[5T�P�EWY X\L�UOJKF(U	prN

ycNjU^H�P�LWXZUWX\}cN�|eNv�.RSX�UONjRSN`LWLB��T�PcE�T�EONjN�{ �&FcLMf]FIRmb�N L:N]NjRhb�_�pMEWXZUWX\RSy
 �%$ � [ZX\Y��� � 	�
 ) � ���� � � [ZX\Yr ��� � 	�
 )���< � � r �
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FcLOL:PefjX\FIUWN]| pMX�UOJBUOJSNt|eX*7�uKLWX\PcR wcNjEORSN][*P�R UOJSX=LmycEGFIHSJ fjFIRBb.Ntu.L:NjT�uS[�T�PcE�Nj~�UOEOF�fgUOXZRSy
HKF(UOJ#p�F7_�F�fgUOXZ}#XZU�_ T�EOPcY ycNjRKNMNv~eHSEON]LOL:X\PcRi|SFIUOFS{�FIRK|&X\[Z[\uKL:UWEGF(UON^UWJSX=L�FcHSHSEOP�FcfGJzb#_zF�LWJSP�E:U
FIRKFc[Z_eLWX\L�PcT�ycN]RSNiNv~eHSEON]LOL:X\PcRt|euKEWX\RSy�U�p�P,fvN][Z[�fv_efv[\N]L]kR��P�EWNq|SNvUOFcXZ[=L P�R�UWJSX=L�FcHSHSEOP�F�fGJ
fjFcRib.NQT�PcuSR.|iXZRi�5NjEWU�FcRK|B��FIRKNjJSX=LWFiªX<�} }(>Ib�#g{�FcRK|iY&PcEONo|SFIUOF	FIRKFc[Z_eLWX\L�X\LrHSEON]LWNjR�UWN`|&XZR�5NjEWU�FIRK|���FIRKNjJSX=LWFhª_<(}(} >cF #vk
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Glucose−6P

Glucose

Glucose−1P

Fructose−6P Fructose−1,6P2

GAL10 HKA2

GLK1

HKA1 PGM1

PGM2

PGT1 FBP1

PFK1

PFK2

FBA1

GAL10

PGM1, PGM2

PGT1

FBP1

PFK1,PFK2
HKA, HKB, GLK1

FBA1
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��U@UOJSN�Y&Pc[\N]fjuS[=FIE@[\Nj}�Nj[c[\XZT�N�fjFcR�b.N�|eN]LOfvEOXZb�N]|�F�L@FIR fjPcR�UWX\R#uKFI[ UKP(p�PITSfGJSNjY&X=fjFc[cEON]FcfvUWX\PcRKL
UWJ.F(U	|eN]ycEGFc|eN�{£LW_�R�UOJSN]LWXZ�]Nc{@P�E�UWEGFIR.L�T�P�EWY }7FcEWX\Pcu.L�Y&Pc[\N]fvuK[ZN`L�T�PcE	}7FcEWX\Pcu.L�HSuSEOH.P�L:N`Ljk@l�R
HKFcE:UOX\fjuS[\FcE]{eY&NjUOFIb�Pc[\X=L:Y NjRKfjPcY&HKF�LWLWN]L�UOJSN HSEOPefvN]LOLWN]L^b#_�pMJKX\fGJmNjRKNjEOyc_�X=L�HKEWP(}#X=|eN]|�T�PcE
}#X�UGFI[1HSEOPefvN]LOLWN]L^FIRK|�FcfvUWX\}�XZUWX\N]L]{SFIR.|�b#_ipMJSX=fGJ�RKNjp YiFIUWNjEOX=FI[1X\LMF�LWLWX\YzX\[=F(UWN`|�k���NvUGFIb�Pc[\X\f
HSEOPefvN]LOLWN]L�FIEONiuKLWuKFI[\[\_¤PcEOy�FcRSX\�jN]|�X\R�UOP¤LWNjEOXZN`L�PIT�fGJSNjY&X=fjFc[0EWN`FcfvUWX\PcRKL]{£fjFc[Z[\N]| (7#&* ,(+-)�'9.�/7 ,+* ��7N,+'�"�{^UWJKFIU�UGFIwcN�HS[=FcfvN�LWN]��uSNjR�UOX\Fc[Z[\_©XZR UWJSN�fvN][Z[�kM�oLmFIRBNv~SFIY&HS[\Nc{^yc[\_efvP�[Z_eLWX\L�X\L��NvUGFIb�Pc[\X\f

HKF(UOJ�p^F7_eL UWJKN�Y&NvUGFIb�Pc[\X\f�HKF(UOJ#p�F7_ XZR�fGJKFIEOycNsPcT�|eNjy�EOF�|eX\RSy yc[\uKfjP�LWNsXZR�UOP H#_#EWuS}(FIUWNspMXZUWJ�UWJSN
fvP�RKfvP�Y&X�UGFIR�U�HSEOPe|euKfvUWX\PcR PcT	Fc|eN]RSP�LWX\RSN,UOEWX\HSJSP�L:HSJ.F(UWN�ª�� §  P#�Y&P�[ZN`fvuS[\N]L]kPAaX\ycuSEON 5�k >
ª?UOPcHo#rLWJSP(p�L0UOJSNQ�KEOL:U�UOJSEONjN*EWN`FcfgUOXZP�RKL0PcT@yc[\_efvPc[\_eL:X=L��F�|S|eXZUWX\PcRqPcTVF HSJKP�LWHSJKF(UONoy�EWP�uSHiUWP
UWJKNQy�[ZuKfjP�LWNQY&P�[ZN`fvuS[\NoUOP	P�beUOFcXZR�yc[\uKfvP�L:Nj� �  x{IT�P�[Z[\P(prN`|ib#_qFIR�XZ�]PcY&NjEOXZ�`F(UOXZP�RqPIT£y�[Zu.fvP�LWNv��( XZR�UWP¤T�EWu.fgUWP�L:Nj� �  x{£FIR.|tb#_�UOJSN�F�|S|eXZUWX\PcRsPcToF¤LWN]fjPcRK|�HSJKP�LWHSJKF(UON�y�EWP�uSH�UWP�PcbeUGFIX\R
T�EOuKfgUOP�LWNv�-5c{ �( Z<Sk;�FcfGJ�EWN`FcfgUOXZP�R X\RzFQHKF(UOJ#p�F7_�uKLWuKFI[\[\_�EWN`��uKXZEON]LVUWJKNrHSEON]LWNjR.fvN�PIT�FQHKFcE:UOX\fjuS[\FcEVY&P�[ZN`fvuS[\Nc{
fjFc[Z[\N]|�FIRhNjRS�]_#YzN�{#UWP&PefjfjuSE]k ;�RS�j_#Y&N]L^fjFIUOFc[Z_#�jN*EON]FcfvUWX\PcRKL]{�UWJKFIUMX\L]{#UWJSN]_iT�FcfjXZ[\XZUOF(UON*UWJSN
EON]FcfvUWX\PcRzuKLWuKFI[\[Z_zb#_�HS[=FcfjXZRKy�UWJSNo}7FcEWX\Pcu.L5L:uSb.L�UOEOFIUWN]L0XZRqF�HKEWN`fvX=L:N�LWHKF(UOX\Fc[KfvP�Re�Ky�uSEOFIUWX\PcR@k��P�L�UqN]RS�j_#Y&N]L�XZR¢bSX\PefGJSNjY&X=L�UOEW_�FIEON�HSEOPIUWN]XZR.LqL:_#R�UWJKN]LWXZ�]N]|�b#_sUWJKN�fvN][Z[oX�UGL:N][�T�{�pMJSX=fGJ
FIEONtNjR.fvPe|eN]|!X\R�UOJSNsycN]RSPcY&NsPcT&UWJSN�PcEOy�FIRKX\LWYmkMl�R�AaXZy�uSEWN 5�k >�ª?UWP�Ho#hUOJSN�N]RS�j_#Y&N]L
FIEON�fGJKFcEOF�fgUONjEOXZ�]N]|�b#_�UWJSNhRKFIY&N�PIT�UOJSN�y�NjRSN`L UOJKF(U&NjR.fvPe|eNqUOJSNjYmk2ASP�E	Nj~SFIY&HS[\Nc{VUWJSN
X\�jPcY&N]EWX\�]FIUWX\PcR�T�EOPcY y�[Zu.fvP�LWNv� �( ¢UWP�T�EWuKfvUWP�L:Nj� �  X=L�fjF(UGFI[\_#�jN]|¤b#_mUWJSN&HSEOPIUONjX\R�N]RKfvPe|eN`|
b#_oUOJSN�y�NjRSN� �D § 50X\R�_cN]F�L�U`kj�¢JSN]R�LWNj}cN]EOFc[(ycN]RSN]LVFIEON0FcLOL:PefvX=F(UON]|*pMXZUWJ�F�LWX\RSyc[\N0EON]FcfvUWX\PcR@{
XZU	X=L NjXZUWJKNjE�b�N]f]FIuKLWNiUOJSN�HSEOPIUONjX\RKL�UOJSNj_�NjR.fvPe|eNqT�P�EWY F,fjPcY&HS[\Nv~�{£P�E b.N`fjFcuKL:N�L:N]}cNjEGFI[
|eX*7�N]EWN]R�U^HKEWPcUWNjX\RKLMf]FIR�fjFIUOFI[\_#�jNQUWJSN LOFIY&N�EON]FcfvUWX\PcR@k
§ JSNV(7#=*I, +�)�'9.�/j% #=% # % #=*87N)+,  �X\L&|eN]EWX\}cN`|�T�EOPcY UWJKNhLWNvU&PIToY&NjUOFIb�Pc[\X=f�HKFIUWJ#p^F7_#L	FcL��NvUGFIb�Pc[\X\f*ycN]RSN

RSNvU�p�PcEOw T�Pc[\[\P(p�Ljk�l�U�X=L^FIR�uSRK|eX\EWN`fgUON]|qy�EOFcHSJqpMJSP�L:NQ}cN]E:UOX\fjN]L�FIEON�UWJKNQy�NjRSN`LrPcTVF y�XZ}�NjRqP�EWy�FIRSX=LWYh{
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FIRK|�pMX�UOJ�FcR�N]|SycN�b.NjU�prN]NjR U�p�P y�NjRSN`L�pMJSNjRSN]}cN]E¤UOJSN�HKEWPcUWNjX\RKL�UWJKNj_�NjR.fvPe|eN©fjFIR
HKFIEWUWX=fvX\HKFIUWN X\R�UWJKNzf]F(UOFc[Z_eLWX\LoPIT5U�p�P�LWuKfjfjN]LOL:X\}cN EON]F�fgUOXZP�RKLj{SUWJKFIU*X=Lj{.U�p�PqEWN`FcfvUWX\PcRKLQL:uKfGJ
UWJKFIUMUWJSN�Y&FcXZR�HKEWPe|euKfvU�PITxUWJKN��KEGL�U�P�RSN�X\L�UWJSN�Y&FcXZR�LWuSbKL:UWEGF(UON�PITaUWJSN�LWN]fjPcRK|hP�RSNckK�QL
FIRhNv~SFIY&HS[\Nc{#UOJSN�[\P#f]FI[1Y&NvUGFIb�Pc[\X\f�y�EOFcHSJ�RSNjU�prP�EWw&T�P�E^UWJSN�_�N]F�L�UM|eNjEOX\}cN]|�T�EOPcY�UOJSN��KEGL�U
UWJSEONjN�EON]F�fgUWX\PcR.LrPcTay�[Z_efjPc[\_#LWX=LrX=LMLWJSP(pMR�X\R6AaXZy�uSEWNe5�k >mª�b�PIUWUWP�Y�#vk
�¢JKNjR&FI[\[ew�RKP(pMR�Y&NvUGFIb�Pc[\X\f�HKFIUWJ#p�F7_eLxFIEON^fvPcR.L:X=|eNjEON]|@{]UOJSN^EWN`L:uK[�UOXZRSy�Y&NvUGFIb�Pc[\X\f�y�NjRSN

RSNvU�p�PcEOw,X=L�fjPcY&HS[\Nv~�T�PcE	FIU�[\N]FcL:U�U�p�P,EWN`FcLWPcRKL]k4AaXZEGL:U]{@UOJSN�LOFIY&N�fGJSN]Y&X\f]FI[rfjPcY&H�PcuSRK|
ª�LWuKfGJ¢FcLiy�[Zu.fvP�LWN0#zf]FIR©b.N¤HSEWN`L:N]R�UqXZR |eX*71NjEONjR�UqY&NvUOFcb.P�[ZX=fmHKFIUWJ#p�F7_eL]{0FIRK|�UOJSNjEONvT�P�EWN
N]|ey�N]L5f]FIRz[ZX\RSwzycNjRKN]LxpMJSX=fGJifjF(UGFI[\_#�jN^EWN`FcfvUWX\PcRKLaX\Rq|eX?71NjEONjR�U0HKFIUWJ#p^F7_#L]kI�#N]fjPcRK|@{cF*ycX\}cNjR
ycN]RSN�fjFIRhuKLWuKFI[\[\_�fjFIUOFI[\_#�jN�Y&PcEONoUOJKFIRmP�RSN�EWN`FcfgUOXZP�R@k
l�R¤UWJSN	T�Pc[\[\P(pMXZRSy�prNzuKLWN UOJSN&YzNjUOFcb.P�[ZX=f�y�NjRSN	RSNvU�p�PcEOwhT�PcEQUWJSNz_cN`FcL:U�� ,(/-/ � ,�)+(Q'(/$# "/$#&,�#���. "$.�, #^|eNjEOX\}cN]|iT�EWP�Y�UOJSN*YzNjUOFcb.P�[ZX=f�HKFIUWJ#p^F7_#LrF7}(FIX\[\FcbS[ZNoXZRiUOJSN��@l:D�� � -�|SF(UGFIbKF�L:N

PIT£fGJSN]Y&X\f]FI[1fvPcY&H�PcuSR.|SL�PcT£EON]FcfvUWX\PcRKL�XZR�bSX\Pc[\PcycX=fjFc[SHKFIUWJ#p�F7_eLQª D*PIUOP�NjU^Fc[ k\{�<(}(} <(#gk § JSN
EWN`L:uK[�UOXZRSy&y�EOFcHSJ�fjPcR�UOFcXZRKL �%�q@zRSPe|eN]L^[\X\RSwcN`|�UOJSEOPcuSy�J;5 �S{ � C�}�N]|ey�N]L]k
�4� � ��� *,��-���� �	� 36��
�
 ( %4-

DMN]F�fgUOXZP�RKL X\R�F�Y&NvUOFcb.P�[ZX=fqH.F(UWJ#p^F7_�Pef]fvuSEzpMJSNjR�b.PcUWJ�UWJSNhRSN]fjN]LOLWFcEW_�LWuSbeUWEGF(UON]LzFIRK|
UWJSNiRKN]fvN`LWLOFIEO_�NjRK�j_#Y&N]L FcEWN&HSEON]LWNjR�U]k@�QL FhEWN`L:uK[�U`{£FmfvNj[\[�f]FIRtfvP�R�UOEWP�[xX�UGL Y&NvUGFIb�Pc[\X\LWY
b#_©fjPcR�UWEOPc[\[\XZRSy�UOJSN���u.FIR�UWXZU�_©PIT N]F�fGJ NjRK�j_#Y&Nck �rN`fjFcuKL:N¤NjRS�]_�Y&N`L�FcEWN,HKEWPcUWNjX\RKL]{�UOJSN
�KEGL�U [\Nj}�Nj[0PcT^fjPcR�UWEOPc[5PcT�UOJSNjX\E�fjPcRKfjNjR�UWEGF(UOXZP�RKL�X\L�UWJSN�fjPcR�UWEOPc[5PcT�y�NjRSNiNj~eHSEWN`LWLWX\PcR@k4AKPcE
Nv~SFIY&HS[\Nc{�XZR&UOJSNob.FcfgUONjEOXZuKY� "t/ � #=,/.�/ � .�,j/-):'1.?{�UOJSN�HSEON]LWNjR.fvN�PcT�UOEW_#HeUOPcHSJ.FIRiX\RSJSX\bSX�UGL0UOJSN
Nv~eHSEON]LOL:X\PcR�PcT�UOJSN�y�NjRSN`L�UOJKF(U�N]RKfvPe|eN�UWJSN�NjRS�]_#YzN`L pMJSX=fGJsfjFIUOFc[Z_#�jNqUWJSNqEON]F�fgUOXZP�RKL PcT
UWJSN�UOEW_#HeUOPcHSJ.FIRmL:_#R�UWJSN`L:X=L^HKFIUWJ#p�F7_�k- � �¨Y&X=fvEOP�FcEWEGF7_¤UON]fGJSRKPc[\Pcyc_tN]RKFIbK[ZN`LzUWJSN�Y&PcRKX�UOPcEOXZRSy�PIT*ycN]RSNmNv~eHSEON]LOL:X\PcR�T�PcEqFI[\[- � ��Y&X=fvEOP�FcEWEGF7_eL
ycN]RSN]L^PcTaFIRmP�EWy�FIRSX=L:Y LWX\Y�uS[ZUOFcRSNjP�uKL:[\_ckel�U�X=L^UOJSNjEONvT�P�EWN*UWN]Y&HeUWX\RSy&UWP&UOEW_qUWPiYiFIw�N�LWNjR.L:N
PITMycN]RSNiNv~eHSEON]LOLWXZP�R�|KF(UOF,XZR�UONjEOY&L�PITMHKFIUWJ#p�F7_eL]{@F(U�[\N]F�L�U�T�PcE�UOJSN�y�NjRSN`L�UWJKFIU	N]RKfvPe|eN
NjRS�]_#YzN`Ljk���PcEON�HSEWN`fvX=L:N][Z_�{Mb#_ T�Pc[\[\P(pMXZRSy�UOJSNsNv~eHSEON]LOLWXZP�RBPcTzN]RS�j_#Y&NtycN]RSN]LhUOJSEWP�uSycJ
}(FIEOXZP�uKL1Nv~eH�NjEOXZY&NjR�UGLj{vP�RSN0fjFcR�JSPcH�N5UWP�|SNvUWN`fgUVF�fgUOXZ}(F(UON]|�P�E�XZRSJKXZbSXZUWN`|�HKFIUWJ#p�F7_eL]{vL:uKycycN`L�U
RSNjp¢H.F(UWJ#p^F7_eLj{IP�Er|eNjUWN`fgU^YzX=L:UOFIw�N]L�XZR�UWJSN*fvuSEOEWN]R�U�HKF(UOJ#p�F7_&|SF(UGFIbKF�L:N`Ljk��oL�F��KEGL:UrL�UONjH
UWP(p^FIEG|	UWJSN`L:N*FIY�bKX�UOXZP�uKL�y�P�Fc[\L5p�NoRKP(p�HKEWN`L:N]R�U^F�Y&NvUOJSPe|iT�PcE�FIueUOPcYiF(UOX\f]FI[\[Z_&|eNjUWN]fvUWX\RSy
FcfvUWX\}�XZU�_t[\Nj}cN][\L&PcTQw#RSP(pMR�HKF(UOJ#p�F7_eL	b�_�fvPcRST�EWP�R�UOXZRKy�y�NjRSNmNv~eHSEON]LOLWXZP�R�|SFIUOF�pMX�UOJ�UOJSN
Y&NvUOFcb.P�[ZX=f*ycN]RSN�RSNvU�p�PcEOw1k

�4� � ��� ��!$ "����� !  (�) ! '���% 3�����' !$ ( %4-

�@NjUruKLrEWN]HSEON]LWNjR�U0UWJKN*LWNvU^PIT@y�NjRSN`L0b#_zUWJSNQ�KRSXZUWN�L:NjU � k § JSN*YzNjUOFcb.P�[ZX=f�y�NjRSNQRSNvU�p�PcEOw	X=L
F	LWX\YzHK[ZN�ycEGFIHKJ��8��ª � 1�� #�pMXZUWJ�UWJSN�y�NjRSN`L�F�L^}cN]E:UOX\fjN]L]k § JSN�LWNvUMPITaNv~eHSEON]LOL:X\PcR�HSEWPc�K[\N]L
Y&N]FcLWuSEON]|�b#_ - � � Y&X\fjEWP�FIEOEOF7_�T�PcE�F�y�NjRSN �¢�s� X\L*F�}cN]fvUWP�E  ª � # ��w�� {1pMJSN]EWN D�X=LUWJSN�R#uSY	b.N]EMPITVY&X=fvEOP�FcEWEGF7_	Y&N`FcLWuSEWN]Y&NjR�UOL]k �r_�L:uSbSUWEGFcfgUOXZRKy	UOJSN�Y&N]FIRhHSEOPI�K[\N*T�EWP�Y FI[\[
ycN]RSN]L]{Ip�N�L:uSHKH.P�L:NMb�Nj[\P(p�UOJKF(U�UWJSNoLWNvUrPIT1HSEWPc�K[\N]L5X=L0fvN]R�UWNjEON]|@{(UWJKFIU�X=Lj{ � ��� )  ª � #�� }Sk��NMT�P�EWY	uS[\FIUWNMP�uSE0HSEOPcbS[\NjY FcL0UWJSN�HKEWP�bS[ZN]Y�PcT�FcueUWP�YiF(UWX=fjFc[Z[\_ �.RK|eX\RSy HSEOPI�K[\N]L0pMJSX\fGJ
Nv~eJSX\bSXZU�L:P�YzNifjPcJSN]EWN]RKfvN&pMXZUWJ�EWN`L:H�N]fvU�UWPmUWJKNiycEGFIHSJ�UWP�H.P�[ZP�yc_ck AKPcEOY&Fc[Z[\_¤LWH.N`FIw#X\RSyK{@F
HSEOPI�K[\N�X=L&F¤}�N]fgUOPcEQk ��w � kx��Nm|eP�R@� UiEON]��uSX\EWNIk�UWP�b.N�FIR#_tFcfvUWuKFc[ry�NjRSNhNv~eHSEON]LOLWXZP�R
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HSEOPI�K[\Nc{�bKueU�EGF(UWJKNjE�uKLWNiX�U�UOP�EWN]HSEON]LWNjR�U L:P�YzN&Y&PcEONqFIb.L�UOEOF�fgU�PcE�JSX=|S|eN]R�XZReT�P�EWYiFIUWX\PcR@{
LWuKfGJsFcL�UOJSN���uKFcR�UWXZU�_�PcTMLWPcY&N�LWuSbKL:UOFcRKfvN�XZRtUOJSN�fjNj[\[ {aPcE�UOJSN�F�fgUOXZ}#XZU�_�PcTMF,HKF(UOJ�p^F7_ck
l�R�UWuSXZUWX\}cN][Z_�{jXZTFkoEONjHSEON]LWNjR�UGL1UWJSN�Nj}cP�[ZuSUWX\PcR�PITSLWuKfGJ�FMbSX\Pc[\Pcy�X\f]FI[c��uKFcR�UOX�U�_�{gUWJKNjR Nj~#HKEWN`LWLWXZP�R
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