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$%%P#!!G !Rb,#

UK*#e,*#JM9&[%%2#4%''>&*#-,*#8%&(L>*#+,*#4>X&>0N9Y$%K'%K09*#3,*#D##J9/O&(92*#+,#@,#6,#FVQQHI#CA(%L(X#O%&0>L(%1#%O#
M/2&%X>&A%1)#K129&#M/2&%LM9&0>'#X%12(L(%1)P#X%1)L&>(1L)#O&%0#XM90(X>'#>12#()%L%N(X#2>L>, '$("6#0#"+&
$,&>(70("6#0#"+&/",+*#'$P!G"V !GG",#

8>:91*#;,#7,*#<>N(19>K*#.,*#499S9&*#@,#-,*#.%[1)*#;,#E,*#U9&&/*#+,#7,*#7X$%/*#E,#+,*#J`9&f91)S/*#.,#C,*#D#T>1B*#8,#g,#
FVQQ"I#7(19&>'#9`%'KL(%1,#/0$1#"+%&?#%$1+)(*#7,*#(#F!!Y!VIP!bGRY!HVQ,#

89''9`>1B*#8,*#8K>1B*#J,*#D#EM%&)9LM*#5,#8,#FVQ!!I#EM9#N%L91L(>'#O%&#'%[YL90N9&>LK&9#>A(%L(X#M/2&%B91#
B919&>L(%1#>12#>#M/2&%B91Y2&(`91#299N#A(%)NM9&9,#/7,1(@#()(*-#$$FHIPH!!YHVZ,#

8%9M'9&*#E,#7,#FVQQZI#-(%'%B(X>'#919&B/#&9^K(&9091L)#>)#^K>1L(L>L(`9#A%K12>&/#X%12(L(%1)#O%&#'(O9#(1#LM9#
)KA)K&O>X9,#'$(@#()(*-#!PVQcYV!c,#

8%9M'9&*#E,#7,#FVQQHI#C1#919&B/#A>'>1X9#X%1X9NL#O%&#M>A(L>A('(L/,##/7,1(@#()(*-#'FbIP"VZY"R",#
8%9M'9&*#E,#7,*#C0912*#+,#<,*#D#JXM%XS*#6,#4,#FVQQHI#

/7,1(@#()(*-#'FbIP"!GY"VR,#
8%&(L>*#+,#D#-9&12L*#7,#6,#F!GGGI,#CA(%B91(X#79LM>19#U%&0>L(%1#>12#5)%L%N(X#U&>XL(%1>L(%1#a129&#

8/2&%LM9&0>'#$%12(L(%1),#!"#$%"$&!)*+cZRQIP!QccY!QcH,,
8%)B_&09:*#8,*#6L(%N9*#3,*#D#T>'X(1*#7,#\,##FVQQ"I#\9[#9`(291X9#O%&#>#0(]92#(1%&B>1(X#>12#%&B>1(X#%&(B(1#%O#LM9#

W'/0N(X#$M(0>9&>#O(&9#FEK&S9/IP#>#'>&B9#%1)M%&9#)99N>B9#%O#>A(%B91(X#B>),#'$(.)3#<7#)PVbR VHR,#
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5/9&*#?,*#CK)L&M9(0*#8,*#+%M1*#E,*#D#+>0L`9(L*#-,##FVQQ"I#J9&N91L(1(:>L(%1#%O#LM9#%X9>1(X#'(LM%)NM9&9#>12#)%09#

B9%XM90(X>'#X%1)9^K91X9)P#$%1)L&>(1L)#O&%0#LM9#49S>#WNM(%'(L9#$%0N'9]*#\%&[>/,#>6$0#"+)&
'$()(*-!%(PbbYGQ,#

?9''9/*#.,#J,*#?>&)%1*#+,#C,*#-'>XS0>1*#.,#?,*#U&dMY3&991*#3,#4,*#-KLL9&O(9'2*#.,#C,*#4(''9/*#7,#.,*#W')%1*#6,#+,*#JXM&91S*#
7,#W,*#;%9*#?,#?,*#49A%1*#3,#E,*#;(`(::(B1%#<,*#>12#LM9#CERYbQ#JM(NA%>&2#<>&L/,#FVQQ!I#C1#%OOY>]()#
M/2&%LM9&0>'#`91L#O(9'2#19>&#LM9#7(2YCL'>1L(X#;(2B9#>L#RQh\,#B+,31$#%$!P!Zc !ZG,#

?9''9/*#.,#J,#9L#>',#FVQQcI#C#)9&N91L(1(L9YM%)L92#9X%)/)L90P#LM9#4%)L#$(L/#M/2&%LM9&0>'#O(9'2,#!"#$%"$##"'P#
!ZV" !ZRZ,#

4>:>&*#$,*#7X$%''%0*#E,#7,*#D#7>11(1B*#$,#6,#FVQ!VI#CA(%B91(X#09LM>1%B919)()#2K&(1B#9]N9&(091L>'#S%0>L((L9#
)9&N91L(1(:>L(%1P#50N'(X>L(%1)#O%&#LM9#9`%'KL(%1#%O#LM9#9>&'/#<&9X>0A&(>1#>L0%)NM9&9,#>6$0&'$()&#!&
#!'-,!QVY!!V,##

4(1*#4,8,*#@>1B*#<,4,*#;K0A'9*#.,*#4(NN0>11Y<(NS9*#+,*#-%(X9*#6,*#<&>LL*#4,7,*#4%''>&#-,*#-&%2(9*#6,4,*##8>:91*#E,$,*#
C129&)91*#3,4,*#.9J>1L()*#E,i,*#7%)9&*#.,<,*#?9&)M>[*#.,*#D#W1)L%LL*#E,$,#FVQQbI#4%1BYL9&0#)K)L>(1>A('(L/#%O#
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$%&'((#)*#+*#,-.#)%-,#+*#/*#012213#4',5(%%6#78.6%97'6:,(#;8;9':;#.6<='-#>8#97'#;'6?'-9<-<@,9<%-#%5#
?'6<.%9<9'*#!"#$%&'()*"'()+",#!"01A3B! C*#

D,69<-E#F*E#G,6%;;E#H*E#I'(('8E#J*E#K#)L;;'((E#D*#H*#0122M3#N8.6%97'6:,(#='-9;#,-.#97'#%6<O<-#%5#(<5'*#-.,/0")
*"12"3'##BM2CPM!Q*#

DRS%((%:E#T*#D*E#G,R7E#F*E#,-.#N%'7('6E#T*#012!23#N8.6%O'-#O'-'6,9<%-#5%6#:<R6%><,(#,R9<=<98#<-#L(96,:,5<RP
7%;9'.#78.6%97'6:,(#;8;9':;*#!"#4%2524.)",)6#'5#4%2524.)74,.*#$%B/AMAP/AMA*#

DRS%((%:E#T*#D*E#K#47%RUE#V*#$*#0!""W3#X'%R7':<R,(#R%-;96,<-9;#%-#R7':%(<97%,L9%96%?7<R#:'9,>%(<;:#>8#
:<R6%%6O,-<;:;#<-#;',5(%%6#78.6%97'6:,(#;8;9':;*#!"#4%2524.)",)6#'5#4%2524.)74,.*##&BQYWCPQY"!*#

DRS%((%:E#T*#D*E#K#4''&,(.E#H*#4*#0122Y,3#VZ?'6<:'-9,(#R%-;96,<-9;#%-#97'#78.6%97'6:,(#6',R9<=<98#%5#%6O,-<R#
,R<.;#,-.#,R<.#,-<%-;B#[#\%6:<R#,R<.#,-.#5%6:,9'*)!"#4%2524.)",)6#'5#4%2524.)74,.'#$BYA1CPYAQQ*#

DRS%((%:E#T*#D*E#K#4''&,(.E#H*#4*#0122Y>3#VZ?'6<:'-9,(#;9L.8#%5#97'#78.6%97'6:,(#6',R9<=<98#%5#%6O,-<R#,R<.;#
,-.#,R<.#,-<%-;B#[[#/R'9<R#,R<.E#,R'9,9'E#,-.#=,('6<R#,R<.*#!"#4%2524.)",)6#'5#4%2524.)74,.'#$BYAQCPYAAQ*#

DRS%((%:E#T*#D*E#K#4''&,(.E#H*#4*#0122W3 /><%9<R#;8-97';<;#%5#%6O,-<R#R%:?%L-.;#<-#.''?P;',#78.6%97'6:,(#
'-=<6%-:'-9;*#6%"5()*"1()&($BYM1 Q2!*#

D]='(E#S*#0122Y3#4'6?'-9<-<@,9<%-#%5#,>8;;,(#?'6<.%9<9';#,9#:<.P%R',-#6<.O';*#6*)!"#'42*E#))*BM1C MC1*#
D'8'6P

S%::L-<98#J<='6;<98#<-#\,L(9P/;;%R<,9'.#,-.#^?7<%(<9'PN%;9'.#4?6<-O;*#/:'6<R,-#X'%?78;<R,(#_-<%-E#\,((#
D''9<-O#12!2E#/>;96,R9#`GC!/P2YYQ*#

a',(E#S*E#K#49,-O'6E#X*#0!"MY3#N8.6%O'-#O'-'6,9<%-#56%:#:,-9('#;%L6R'#6%RU;#<-#^:,-*#8.0,%)9:.;",)<42)+",,#
##B#Y!CPY12*#

a'L>'RUE#/*E#JLRE#a*T*E#G,;9=<U'-E#J*E#S6<((E#+*E#K#N%(:E#a*X*#012!!3#\%6:,9<%-#%5#N1#,-.#SNQ#>8#&',97'6<-O#%5#
%(<=<-'#,9#9':?'6,9L6';#>'9&''-#Y2#,-.#W2#bS*#!"#4%"524.:)=0.;'.4,2#;'#&!*#

a<;>'9E#V*#X*#K#4(''?E#a*#N*#0122!3#T7'#7,><9,9#,-.#-,9L6'#%5#',6(8#(<5'*##-.,/0"#%("0113B!2MYP!2"!*#
^U,8E#/*[*#0122M3#X'%(%O8#%5#TL6U'8B#/#;8-%?;<;*#7;'4%;2,,#!&B!"PQ1*#
^U(,-.E#[*ENL,-OE#4*E#J,7('E#N*E#T7%6;'97E#[*N*E#K#+'.'6;'-E#)*G*#012!13#$%&#9':?'6,9L6'#,(9'6,9<%-#%5#

;'6?'-9<-<@'.#L(96,:,5<R#6%RU#,-.#<:?(<R,9<%-;#5%6#:<R6%><,(#(<5'*#6%"524.:)!"#:#>&#)&+,)&"BWCPMW*#
^6RL99E#G*E#F7',9E#S*#X*E#K#V.&,6.;E#I*#H*#012!23#4L>;',5(%%6#^R',-#S6L;9#D<R6%><,(#^>;'6=,9%6<';B#

J'='(%?:'-9#%5#\$^S4#0\$%&P976%LO7#^;:%#S%(%-<@,9<%-#48;9':3#,-.#V=,(L,9<%-#%5#G%6'7%('#
S%-;96LR9<%-#D,9'6<,(;*#!"#5240#?2#:#>&)@#/0;.:#!$B!QYP!CW*#

^@'E#S*#K#47,6:,E#D*#0122W3#4'6?'-9<-<@,9<%-#,-.#97'#<-%6O,-<R#;8-97';<;#%5#N1#<-#?(,-'9,68#;L65,R';*#A4.0/'#
&+#BCCWPCA!*#

+,R'E#a*#)*#0!""!3#^6<O<-#%5#(<5'# #5,R<-O#L?#9%#97'#?78;<R,(#;'99<-O*#6"::##*BCY!PCYY*#
+,R'E#a*#)*#0!"""3*#D<R6%><,(#VR%(%O8#,-.#J<='6;<98*#75()<#4()B240#?2#:#>&)-"3'##*BY1MPYYY#
+,R'E#a*#)*#0122!3#T7'#L-<='6;,(#-,9L6'#%5#><%R7':<;968*#9-7<#"+0Y3BM2CPM2M*#
+,R'E#a*#)*#0122"3 D,??<-O#97'#T6''#%5#$<5'B#+6%O6';;#,-.#+6%;?'R9;* B240#?2#:()B#:()C2#:()*"1()$)0Q3BCACPCWA-#
+,6U';E#)*#H*E#4'(('UE#X*E#F'>;9'6E#X*E#D,69<-E#J*E#/-.'6;E#V*E#F'<O79:,-E#/*#H*E#K#4,;;E#N*#0122"3#SL(9L6,>('#

?6%U,68%9<R#.<='6;<98#%5#.''?E#O,;#78.6,9'#;'.<:'-9;B#5<6;9#L;'#%5#,#R%-9<-L%L;#7<O7P?6';;L6'E#,-,'6%><RE#
'-6<R7:'-9#,-.#<;%(,9<%-#;8;9':#5%6#;L>;',5(%%6#;'.<:'-9;#0J''?[;%G_X3*#8;120#;#B240#?2#:#&&B#Y!Q2P
Y!CY*#

+6%;UL6%&;U<E#X*E#$<(('8E#D*J*E#4''&,(.E#H*4*E#\6c7PX6''-E#X*$*E#^(;%-E#V*H*E#$L?9%-E#H*V*E#48(=,E#4*+*E#,-.#I'(('8E#J*4*#
0122M3#/><%O'-<R#78.6%R,6>%-#?6%.LR9<%-#,9#$%;9#S<98#78.6%97'6:,(#5<'(.*#<42";4"#)&"BA2Q A2W*#

),;9%O<E#X*E#^;:,-E#4*E#ILUU,.,?LE#)*E#V-O'(7,6.E#D*E#d,<;7,:?,8,-E#+*#/*E#/-.'6;'-E#X*#$*E#K#4,-<E#)*#I*#012!23#
D<R6%><,(#,-.#D<-'6,(%O<R,(#S7,6,R9'6<@,9<%-;#%5#4%<(;#S%(('R9'.#56%:#97'#J''?#G<%;?7'6'#%5#97'#\%6:'6#
N%:';9,U'#X%(.#D<-'E#4%L97#J,U%9,*#B240#?)84#:##(B#CY"PCC2*#

)'8;'->,R7E#/*##K#47%RUE#V*#$*#012213#D'6O<-O#X'-%:';#&<97#X'%R7':<;968#<-#N8.6%97'6:,(#VR%;8;9':;)
<42";4")!"#B!2WWP!2M1.#

)L;;'((E#D*#H*#K#N,((E#/*#H*#0!""W3#T7'#':'6O'-R'#%5#(<5'#56%:#<6%-#:%-%;L(5<.'#>L>>(';#,9#,#;L>:,6<-'#
78.6%97'6:,(#6'.%Z#56%-9*#@#/0;.:)#D),%")!"#:#>24.:)<#42",&)E+#;F#;G#*%BYWWPQ21*#

)L;;'((E#D*H*#0122W3#T7'#,(U,(<-'#;%(L9<%-#9%#97'#':'6O'-R'#%5#(<5'B#'-'6O8E#'-96%?8E#,-.#',6(8#'=%(L9<%-*#/R9,#
C2#,%"#0",*#**B!YYP!W"*#

)L;;'((E#D*#H*E#N,((E#/*#H*E#K#D,69<-E#F*#012!23#4'6?'-9<-<@,9<%-#,;#,#;%L6R'#%5#'-'6O8#,9#97'#%6<O<-#%5#(<5'*#
!"#?2#:#>&#+B#YCCPYW!*4R7L(9'E#D*E#G(,U'E#J*E#N%'7('6E#T*#D*E#K#DRS%((%:E#T*#0122A3#4'6?'-9<-<@,9<%-#,-.#
<9;#<:?(<R,9<%-;#5%6#(<5'#%-#97'#',6(8#V,697#,-.#D,6;*#7',0#?2#:#>&##BYAQ# YWA*#

4''&,(.E#H*#4*E#e%(%9%=E#D*#f*#K#DRS%((%:E#T*#D*#0122A3#VZ?'6<:'-9,(#<-=';9<O,9<%-#%5#;<-O('#R,6>%- R%:?%L-.;#
L-.'6#78.6%97'6:,(#R%-.<9<%-;*#!"#4%25()6#'5#4%25()74,.)$(BQQA QA2*)
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$%&'()%*+#,-.-+#/(-+#0123412513+#6-7-+#8#02+#9-#:!"";<#=%*1>#%?1@24)1A#BA*#CB33#4(BA3'%(#*2()AD#

3%(E%A4)A)FB4)1AG#BA#%>E%()C%A4B@#BA*#4H%1(%4)IB@#342*&#B4#!""JK#BA*#L""#MB(#N)4H#)CE@)IB4)1A3#'1(#

2@4(BCB')IOH134%*#H&*(14H%(CB@#3&34%C3-#!"#$%&'()*#+'#$%&'(),$-.#!"GPQ;! PQQR-#

$H%(?B)3+#/-#,-+#S1@%3B(+#T-#8#UA*(%B3%AC#S-##:!""LB< U#0)%@*#BA*#KH%C)IB@#$42*&#1'#$%(E%A4)A)FB4)1A
$41A&'1(*+#KB@)'1(A)BG#KH%C)IB@#0@2>#BA*#VB33#WB@BAI%- /0-"10.-&#0.2)!"#2#34)5"6&"7+##!GX !P-$

$H%(?B)3+#/-#,-+#S)CM12DH+#6-#Y-+#=%AA%+#T-#=-+#V2(IH%&+#W-+#8#ZBABA+#W-#W-#:!""LM<#=B*)1)3141E)I#BA*#

M)134(B4)D(BEH)I#BD%#(%@B4)1A3#)A#4H%#K1B34#=BAD%#[EH)1@)4%+#A1(4H%(A#KB@)'1(A)BG#)CE@)IB4)1A3#'1(#4H%#

4%I41A)I#%?1@24)1A#1'#4H%#,%34%(A#K1(*)@@%(B-#!"#2()8#$(),'()9:22(#""!GRPPORLP- 
$H1I5+#.-#Y-#8#Z1@@BA*+#V-#.-#:!"";<#92BA4)4B4)?%#ZBM)4BM)@)4&- ,+-1#;&#2#34$$!%&'GQP\OQLX-#
$H1I5+#.-#Y-#8#$IH2@4%+#V-#6-#:X\\Q<#[(DBA)I#3&A4H%3)3#*2()AD#'@2)*#C)>)AD#)A#H&*(14H%(CB@#3&34%C3-#<()!"#=%4+()

5"+-#"()G!QLXPO!QLX;-#
$H1I5+#.-Y-+#Z1@@BA*+#V-+#V%&%(O61CMB(*+#6-+#UC%A*+#/-T-+#[3M2(A+#]-=-+#0)3IH%(+#^-T-+#:!"X"<+#92BA4)'&)AD#

7A1(DBA)I#$12(I%3#1'#]%1IH%C)IB@#.A%(D&#)A#Z&*(14H%(CB@#.I13&34%C3+#_%@@1N341A%#`B4)1AB@#TB(5+#a$U+#

!"#$%&'&$.)"-)*#+'#$%&'&$.),$-.+#!#Gb""LOb"bP-#
$5)*C1(%+#V-#Y-+#W1&*+#.-#$-+#YBAD%+#=-#S-+#V)4IH%@@+#U-#K-+#ZB?)D+#/-#=c+#ZBC)@41A+#^-#Y-+#YB'(%A)%(%+#V-#/-+#$H1I5+#.-#8#

T%4%(3+#/-#:!"XX<- 6)?%(3)4&+#UM2A*BAI%+#BA*#T14%A4)B@#UI4)?)4&#1'#`)4()'&)AD#BA*#`)4(B4%O=%*2I)AD#
V)I(1M)B@#U33%CM@BD%3#)A#B#$2MD@BI)B@#.I13&34%C-#U]a#0B@@#V%%4)AD#!"XX+#UM34(BI4dW!!UO"!- 

$@%%E+#`-#Z-+#U-#V%)M1C+#^H-#0()*()5331A+#=-#]-#K1@%CBA+#8#6-#S-#W)(*-#:!""b<#Z!O()IH#'@2)*3#'(1C#

3%(E%A4)A)FB4)1AG#]%1IH%C)IB@#BA*#M)14)I#)CE@)IB4)1A3-#>?,8#"(":PL<GX!QXQOX!Q!P-#
$42(IH)1+#`-#K-+#UM(BeBA1+#^-#U-+#V2(1NIH)I5+#/-#W-+#8#V2%H@%AMBIH3+#S-#:X\Q\<#$%(E%A4)A)FB4)1A#1'#4H%#UI1e%#

CB33)'+#fBCMB@%3#1EH)1@)4%+#TH)@)EE)A%3G#H&*(1D%A#BA*#1>&D%A#)3141E%#D%1IH%C)34(&-#@"$-#0#=%4+&$++#
"&*:X P<GX"X X";-#

$FE1AB(+#`-+#V1(()@@+#T-Y-+#W(BF%@41A+#,-/-+#$IH(%A5+#V-[-+#W1N%(+#6-V-#8#$4%%@%+#U-##:!"X"<-##T(%3%A4O*B&#

3%(E%A4)A)FB4)1A#)A#4H%#^BM@%@BA*3+#](13#V1(A%#`B4)1AB@#TB(5+#`%N'12A*@BA*G#B#VB(3#UAB@1D2%#$)4%-##

UC%()IBA#]%1EH&3)IB@#aA)1A#V%%4)AD-##$BA#0(BAI)3I1+#KU-#

^B5B)+#S-+#^13H)4B5B+#]-+#a(2C2+#^-+#`1()51+#`-+#Z)3B51+#Z-+#`%B@31A+#S-#Z-#8#S15)+#Z-#:!""b<#]%1IH%C)IB@#BA*#

C)I(1M)1@1D)IB@#%?)*%AI%#'1(#B#H&*(1D%AOMB3%*+#H&E%(4H%(C1EH)@)I#32M32('BI%#@)4H1B2414(1EH)I#C)I(1M)B@#
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(#&'%-/#0/@%)+1%'&&).*3)//@%.7)+%).%/#0'&%4L:%%Y4.*()/%,&#0.7%)44')&'1%.#%#336&%).%/#0'&%4L%!<Z:T:%

;MR%$&#(%36/.6&'-%&'4&'-'+.*+,%)//%4L%3#+1*.*#+-%'(4/#@'1%*-%&'4&'-'+.'1%)(#+,%.7'%&'-6/.-X%

$6+3.*#+)/%+*.&#,'+<3@3/*+,%,'+'-%5!"#$=%!%#&=%!'#(9%0'&'%1'.'3.'1%*+%4L%Z:T%)+1%4L%!:U%,&#0.7%

('1*):%%G7'%4L%WP:D%,&#0.7%('1*)%1*1%7)8'%/*(*.'1%,&#0.7%#$%3'//-=%26.%;MR%1*1%+#.%)(4/*$@%0'//=%

/*>'/@%16'%.#%.7'%6-'%#$%)%3)&2#+).'%26$$'&%.#%()*+.)*+%7*,7%4L%*+%.7'%('1*)%*+7*2*.*+,%;MR%
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;9/<7.+,7,-7:9?&/D)(,(&>),9)1&,9/(/&9.=),.,(6&=+,&,9/&<);-7=).*&:7:+*.,)71&9.(&/J7*J/0&,7&8.J7-&
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,+'9)#*0'5;.<$0-.#')29.%=,2(05.*$%.,+%9'&05(5#%.'7.$%*%+'*+',$-.05.#)2*)+%9.-(&,2%-.#'22%#*%9.
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/(8:-3&3#;)#'#2-:&0#.).+&6<###

N<O# !"##$%&'(")*+$',$$)*-$)$'(.*!&/&.('0*&)1*2$'&3"%(.*4"'$)'(&%#
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3$035*3'#/,=40*#'&3)8,494&$,'#75#0*&$9,*<#,$##/,7(',)('#,035*&%4*&($?=4.#/,.*3/&#.+,,
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# $%&#'(&)&*+&#,-#.+/01&#2&*0/(0-0+./0,*#./# #0)#0*/(0340*3#301&*#(&+&*/#)/420&)#

%03%503%/0*3#/%&#.64*2.*+&#,-#6,/%#*0/(0-70*3#.*2#2&*0/(0-70*3#6.+/&(0.#.*2#.(+%.&.#0*#3&,/%&(8.59#

)46)4(-.+&#&*10(,*8&*/)#:&;3;#/%&#<=#>(&./#?.)0*9#@,2)A,(/%#&/#.5;9#BCDDE#F&254*2#&/#.5;9#BCDDG#.*2#

/%&#)03*0-0+.*+&#,-#*0/(./&#.)#.*#.5/&(*./&#/&(80*.5#&5&+/(,*#.++&'/,(#-,(#.*.&(,60+#(&)'0(./0,*;##H/#0)#

4*+5&.(#A%&/%&(# #+45/4(&)#.(&#4)0*3#IJKL#-,(#.+/01&#2&*0/(0-0+./0,*#,(#-,(#20))0805./,(7#

*0/(./&#(&24+/0,*#/,#.88,*0489#/%,4 DMI#.*2#IFNO#.5,*3#/%&#,4/-5,A#

+%.**&5#.*2#/%&#.6)&*+&#,-#!"#$%.*2#!"&'#3&*&)#:A%0+%#&*+,2&#-,(#&*P78&)#(&)',*)065&#-,(#/%&#

(&24+/0,*#,-#IJ#.*2#IBJ9#(&)'&+/01&57G9#/%&#5.//&(#'(,+&))#0)#8,(&#50Q&57;##>01&*#/%&#.6050/7#/,#4/050P&#

IJKL.)#.*#.5/&(*./&#/&(80*.5#&5&+/(,*#.++&'/,(#:.)#,6)&(1&2#0*#8.*7#/%&(8,'%050+#6.+/&(0.#.*2#

R(+%.&.9#@,2)A,(/%#&/#.5;9#BCDDG9#/%&)&#,(3.*0)8)#8.7#6&#-.+45/./01&#.*.&(,6&)9#+.'.65&#,-#

)A0/+%0*3#/,#IJKLL#0*)/&.2#,-#JB#.)#.*#,S02.*/#0*#'&(0,2)#,-#5,A#JBL.1.05.6050/79#A%0+%#.(&#50Q&57#

301&*#/%&#.64*2.*+&#,-#(&24+&2#3.)&)#20)+%.(30*3#*&.(67;###

$%&#+,**&+/0,*#6&/A&&*#-4*+/0,*.5#3&*&#201&()0/7#.*2#,6)&(1&2#+45/4(&#-4*+/0,*#A.)#5&))#

,610,4)#./#,/%&(#)0/&)9#A%&(&#3&*&/0+#+.'.+0/7#+,452#*,/#6&#20(&+/57#/0&2#/,#8&/.6,50+#-4*+/0,*#0*#

/&(8)#,-#',))&))0*3#)'&+0-0+#*0/(,3&*L+7+50*3#3&*&);##$.S,*,80+#(&5./0,*)%0')#2,#'(,102&#0*)03%/#

,*/,#8&/.6,50)8#%,A&1&(;##I&.(&)/#(&5./01&)#-,(#8.*7#/%&(8,'%050+#+45/4(&)#4/050P&2#.#1.(0&/7#,-#

,(3.*0+#+.(6,*#),4(+&)9#A0/%#)&1&(.5#,-#/%&8#6&0*3#)/(0+/#,(3.*,/(,'%)#:&;3;#()*#+"+"!,&%

)-.#"/)*#+,01&9#2*1"/)*#+3&%#34*#G;##=/0559#*,#/.S,*,80+#(&5./01&)#%.2#DCCT#)&U4&*+&#)0805.(0/7#

A0/%#Q*,A*#,(3.*0)8)9#),#)8.55#20--&(&*+&)#0*#8&/.6,50+#+.'.+0/7#-(,8#/%&#*&.(&)/#(&5./01&#

+,8'.(&2#A0/%#&*(0+%8&*/#+45/4(&)#+.**,/#6&#20)+,4*/&29#.)#80*,(#201&(3&*+&#0*#8&/.6,50+#

',/&*/0.5#:A0/%#*,#.''.(&*/#3&*&/0+#20)/0*+/0,*)#(&)',*)065&G#%.1&#6&&*#,6)&(1&2#0*#+45/4(&2#

)/(.0*)#,-#/%&#).8&#+5.2&#V&;3;#R51&)#&/#.5;#BCCK#*,/&2#20--&(&*+&)#0*#)0*35&#+.(6,*#.))0805./0,*#67#(5%

)-.#"/)*#+,01&#)/(.0*)#.*2#0/)#+5,)&#(&5./01&#:!";NT#)&U4&*+&#)0805.(0/7G9#()*#+"+"!,&%

),*+"0-/16,W;#R)#)4+%9#,*57#,6)&(1&2#8&/.6,50+#,'/0,*)#+.*#'(,102&#+,*+(&/&#&102&*+&#,-#8&/.6,50+#
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#$%&%'($%)*+,-+(+./01%0.2+$3)#43+40*0$%1+5($(+%.+40*06(&&-+7#13+0(.%06+$)+),$(%*2+0./01%(&&-+4%80*+

6010*$+$013*)&)4%1(&+(58(*10.+%*+.09#0*1%*4+(*5+(*(&-.%.+):+40*0$%1+5($(+;<(102+=>>!?@++++

A#6$3062+$30+/0610*$+.09#0*10+.%7%&(6%$-+:)6+:#*1$%)*(&+40*0.+.09#0*105+%*+$3%.+.$#5-+%*+

$30.0+.(7/&0.+1)7/(605+B%$3+C*)B*+.09#0*10.+B(.+:(%6&-+&)B+;D!>E?@++F3%.+7(-+%*5%1($0+(+*)80&+

40*0+%*+$30.0+1#&$#60.+)6+7(-+.%7/&-+60:&01$+$30+*005+:)6+500/06+.09#0*1%*4+):+:#*1$%)*(&+40*0.+

#$%&%'05+%*+0G$6070+0*8%6)*70*$.@++H)60+40*)7%1+.$#5%0.+%*+3-56)$3067(&+(*5+.#,.#6:(10+

0*8%6)*70*$.+B)#&5+&%C0&-+0*3(*10+$30+#$%&%$-+):+IJKLF+.0(6130.+,-+/6)8%5%*4+7)60+60&08(*$+

$(G)*)7%1+60&($%80.+(*5+:#*1$%)*(&+40*0.+%*+M0*I(*C+;$30+5($(,(.0+(4(%*.$+B3%13+.(7/&0+

.09#0*10.+(60+1)7/(605?@++

N@N+ !"##$%&++

+ L0806(&+)/3%)&%$0+(*5+*)*O)/3%)&%$0O3).$05+./6%*4.+%*+B0.$06*+F#6C0-+(&)*4+(+./01$6#7+):+

3-56)$3067(&+(*5+70$0)6%1+%*/#$.+B060+1)7/(605+$)+(..0..+60&($%)*.3%/.+,0$B00*+0*8%6)*70*$(&+

/(6(70$06.2+$3067)5-*(7%1.2+(*5+7%16),%(&+70$(,)&%.7@++P#&$%8($%)*+):+*($%80+7%16))64(*%.7.+%*+

:&#%5.+:6)7+5%::060*$+./6%*4+.-.$07.+B%$3+5%.$%*1$+40)1307%.$6-+&0(5+$)+$30+%.)&($%)*+):+.0806(&+

.$6(%*.2+0(13+B%$3+)/$%7(&+46)B$3+1)*5%$%)*.+60:&01$%80+):+0*8%6)*70*$(&+1)*5%$%)*.@++Q-56)$3067(&+

%.)&($0.+3(5+$(G)*)7%1+60&($%)*.3%/.+B%$3+7%16))64(*%.7.+C*)B*+$)+%*3(,%$+3)$+./6%*4+

0*8%6)*70*$.+;0@4@+!"#$%&%&'()*"+,$&-"#$%(./)

60&($05+$)+0(1/..2)*./1"#'/3&$%/)2+.0806(&+.$6(%*.+):+B3%13+(60+C*)B*+$)+/06:)67+50*%$6%:%1($%)*+(*5+

46)B+)/$%7(&&-+($+$3

70$0)6%1+)6%4%*.+:)6+$30+7(R)6%$-+):+$3067(&+B($06.+%*+./6%*4.+(&)*4+$30+S)6$3+K*($)&%(*+A(#&$+T)*02+

.#440.$.+$3($+1)&)*%'($%)*+):+$30+.#,.#6:(10+ +)6+$6(*./)6$+$36)#43+(+.#,.#6:(10+3-56)&)4%1+

*0$B)6C+$)+)$306+.#6:(10+#/B0&&%*4.+ +7(-+,0+/)..%,&0+,-+$30.0+.)%&+,%)$(+4%80*+$30%6+1(/(,%&%$-+$)+

/6)5#10+0*5)./)60.+$3($+1(*+B%$3.$(*5+3%43+$07/06($#60.+(*5+0*8%6)*70*$(&+0G$6070.+:)6+&)*4+

/06%)5.+):+$%70+;U0-+0$+(&@2+=>>V?@+
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" #$%$&'(")*+)$*&'$,"-$*$"(+**$./&$0"-'&1"0$%'&*'2'(/&'+%")*+($,,$,"'%"3+&1"4+56*(6%"/%0"

$0"&+"+((6*"'%"

,$*)$%&'%'7'%8"/%0"190*+&1$*:/.",9,&$:,"(/%"3$"+3,$*;$0"'%"(6.&6*$"/%0";$*'2'$0"39"<=>?3/,$0"

/,,/9,@""A&" B"-$",$$"/"(+%,',&$%&")/&&$*%"'%"&$*:,"+2"%'&*+8$%"(9(.'%8"'%"3+&1"8$+(1$:'(/."

:$/,6*$:$%&,"CDEF"',+&+)$,"/%0"&+&/."-$'81&")$*($%&"%'&*+8$%"'%(*$/,$"/.+%8"&1$"+6&2.+-"(1/%%$.B"

,688$,&'%8"*$(9(.'%8"+2"+*8/%'("DEF"-'&1'%"&1$"3'+2'.:GB"+3,$*;$0"(6.&6*$"26%(&'+%"C8*+-&1"'%"%'&*/&$"

*$06(&'+%":$0'/G"/%0"8$%$&'("(/)/('&9"C&1$")*$,$%($"+2"8$%$,"2+*"%'&*/&$"/%0"%'&*'&$"*$06(&'+%"/%0"

/3,$%($"+2"8$%$,"2+*"FH"2'I/&'+%G@""J&"',"(.$/*"&1/&"$%;'*+%:$%&/."(+%0'&'+%,"8+;$*%"$%$*89"

/;/'./3'.'&9B"/%0B"'%"&6*%B"/22$(&":'(*+3'/.":$&/3+.',:@"

E@K" !"#"$%&'($%)#(*+,"

" L6*&1$*"(1/*/(&$*'7/&'+%"+2"&1$":$&/8$%+:$"'%"&1$,$",9,&$:,":/9",1$0".'81&"+%"&1$"&+&/."

:'(*+3'/."0';$*,'&9"'%"&1$,$",9,&$:,B"/%0"1+-":'(*+3'/."$(+.+89";/*'$,"'%",)*'%8,"1+,&$0"39"

0'22$*$%&"8$+.+8'("6%'&,B"36&"*$./&$0"190*+8$+.+8'(/..9";'/"2/6.&'%8"+*",$(+%0/*9"2*/(&6*$,@""M1',"

-+6.0"$.6('0/&$"8$+,)/&'/."&*$%0,"'%":'(*+3'/."0';$*,'&9"/%0"1$.)"&+"/%,-$*"-1$&1$*"*$./&$0",)$('$,"

0+:'%/&$":6.&').$",)*'%8",9,&$:,"C$@8@"N+7/"/%0" "',+./&$,",1/*$0"1'81"&/I+%+:'("

/22'.'/&'+%"-'&1"!"#$%&'()$*'+,-./G",':).9"3$(/6,$"&1$9"/*$":+*$"/36%0/%&"/%0"(/)/3.$B"+*"'2"&1',"',"/"

*$2.$(&'+%"+2"(6.&';/&'+%"3'/,"C'@$@"0'22$*$%($,"'%",:/..?,(/.$"0';$*,'&9"/*$"%+&"/))/*$%&"06$"&+"&1$"

$.':'%/&'+%"+2".$,,"/36%0/%&",)$('$,"'%"(6.&6*$G@""OI).+*'%8"&1$")*$,$%($"+2"26%(&'+%/."8$%$,"C&1/&"

/*$"%+&"%$($,,/*'.9"6&'.'7$0".0#1.)'(G"'%"&1$":$&/8$%+:$"-+6.0"/.,+"1$.)"/00*$,,"-1$&1$*"&1$"

)*':/*9"0*';$*"+2"6&'.'7$0":$&/3+.'(")/&1-/9,"',"&1$*:+09%/:'("2/;+*/3'.'&9"+*":'(*+3'/."

$%$*8$&'(,@"""

" M1$"/*(1/$/."0';$*,'&9"'%"&1$,$",9,&$:,B"-1'(1"-/,"%+&"'%;$,&'8/&$0"'%"&1',",&609B":/9"/.,+"

)./9"/%"':)+*&/%&"*+.$"'%",63,6*2/($"$(+.+89"/%0":$*'&,"26*&1$*",&609@""M1',"',"$,)$('/..9"&*6$"2+*"

26*&1$*"'%;$,&'8/&'+%"+2"%'&*+8$%?

,$*)$%&'%'7/&'+%"/%0":$&1/%$"8$%$*/&'+%"/&"0$)&1@""4+0,-+*&1"$&"/.@"CHPDDG"/%0"(+..$/86$,"1/;$"
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#$%$&'()*+,-+(,-+'$.*'+$*/#%+0$0(*#1($*,&*0221&,0*13,.0',1&*4'1*&,'#0'$5*,&*67867#90%$*-$1'+$#20(*

6)6'$26:*;7#'+$#*

%17(.*<#1=,.$*&$>*,&6,-+'*1&'1*/#%+0$0(*#1($*,&*'+$6$*<#1%$66$6*,&*6$#<$&',&$?+16'$.*0&.*

+).#1'+$#20(*$&=,#1&2$&'6:****

* * *
@ABCD*EABCF/BGFCH*
*
/.,-7I$(J*/:J*KIL0&J*M:J*N0#,6J*K:J*A&0&J*O:J*P7((7%$J*Q:J*R*S0+,&J*;:*4T""U5*A.$&',9,%0',1&*0&.*%+0#0%'$#,I0',1&*19*

'+$#21<+,(,%*80%'$#,0*,61(0'$.*9#12*+1'*6<#,&-6*,&*B7#L$):**!"#$%&'(")(*+,$"-+"'".+,&'(*/01"23*!"HVT!?
VTW:*

/(=$6J*Q:*X:J*F0,&$)J*;:*/:J*Y18#$J*Q:*;:J*R*.0*@16'0J*Q:*S:*4T""V5 41/$5"5"%&3(162$"01/$5&'+3(6<:*&1=:J*0*&$>*
6(,-+'()*'+$#21<+,(,%* ?X#1'$180%'$#,72*,61(0'$.*9#12*0*+1'*6<#,&-*,&*@$&'#0(*X1#'7-0(:*7630/58(9::'8(
*+,$"-+"'8*#$HZ"?Z[:*

N0#&$6J*A:J*E020#%+$J*\:*@:J*R*M,22$(8$#-J*P:*F:*4!U]Z5*P$1%+$2,%0(*$=,.$&%$*19*<#$6$&'?.0)*6$#<$&',&,I0',1&:*
7,+/%,/(%$HWV"?WVT:*

N0#&$6J*A:J*F0<<J*^:*N:J*R*K_Y$,(J*^:*F:*4!UZT5*Q$'021#<+,%*/66$28(0-$6*0&.*'+$*D,#$%',1&*19*;(1>&19*
Q$'021#<+,%*;(7,.6*,&*;17#*A&6'0&%$6*19*S$#<$&',&,I0',1&:*;"%0$8(*+%/$&'8(&%2(</0$"':*'%HT]V TZ]:&

?.0)*6$#<$&',&,I0',1&*,&*Y$>*@0(%$.1&,0J*K20&*0&.*`7-16(0=,0:*
=/",1+5+,&(/0(;"35",1+5+,&(9,0&*(#H!aa?!a[:*

@0#.0%$J*D:*R*M1$+($#J*B:*Q:*4T""U05*S$#<$&',&,I,&-*9(7,.6*%#09'*2,%#18,0(*+08,'0':*>"$01/&30/$%(>&0#$&'+30*
)$4[5H*TZT?TWa:*

@+$&J*@:*E,&J*E:J*X$&-J*b:J*N$&J*O:J*R*c+17J*c:*4T""T5*Q$,1'+$#276*#160%$76*6<*&1=*,61(0'$.*9#12*B$&-%+1&-*+1'*
6<#,&-*,&*`7&&0&J*@+,&0:*;?*7(*+,$"-+"'(@/00:*#)$4T5HT]V?T]W:*

@,+0&J*/:*@:J*KI%0&J*N:J*R*@1L276J*@*:* ?-(7%16,.06$*<#1.7%,&-J*
'+$#21<+,(,%*80%'$#,72*,61(0'$.*9#12*S0(0=0'(,J*B7#L$):*4T"!!5 !8(A&3+,8(*+,$"-+"'8*%)4T5H!V]?a]:*

@#0,-J*M:*4!U]!5*A61'1<,%*=0#,0',1&6*,&*2$'$1#,%*>0'$#6:*7,+/%,/*)''H!Z"T !Z"V:*
D$*N#080&.$#$J*E:J*B:*O:*;#0I$#J*0&.*^:*X:*Q1&'1)0*4T""Z5J*S'08($*&,'#1-$&*,61'1<$*#0',16*19*20%#1<+)'$6*0&.*

0661%,0'$.*<$#,<+)'1&*0(1&-*0*&,'#0'$*-#0.,$&'*,&*'>1*678'#1<,%0(J*6<#,&- 9$.*6'#$026J*;#$6+>0'$#*N,1(:J*
%#H![]a ![Z[:*

D1.6>1#'+J*^:*/:J*M7&-0'$J*N:*/:*R*M$.(7&.J*N:*X:*4T"!!5 /221&,0*13,.0',1&J*.$&,'#,9,%0',1&*0&.*.,66,2,(0'1#)*
&,'#0'$*#$.7%',1&*'1*0221&,72*,&*'>1*GS*P#$0'*N06,&*+1'*6<#,&-6*>,'+*087&.0&'*0221&,0?13,.,I,&-*
0#%+0$0:*?%B+$"%5/%0&'(*+,$"-+"'".6*)'4W5HTVZ!?TVW]:*

P0'J*^:*F:J*S+$2$6+J*/:J*BI,<$#20&J*C:J*M$%+'J*/:J*P$1#-1<17(16J*D:J*R*N06'7#LJ*K:*4!UU]5*B+$*6'08($*,61'1<$*
%12<16,',1&*19*>0'$#6*19*'+$*C06'$#&*Q$.,'$##0&$0&*S$0J*!8(=/":1638(C/38J*)*)H]aa! ]a[!:*

P7(?P7=$&J*F:J*P7=$&J*O:J*X1(,J*/:*R*Y,%1(076J*N:*4T""W5*9%"D6-&,+''#3(E&5,1&0E/%3+3*6786<:*&3&,,1&$/2/%3*
6786<:*&1=:J*0*'+$#21<+,(,%*80%'$#,72*,61(0'$.*9#12*0*+1'*6<#,&-*,&*N0'20&J*!8(=/%8(9::'8(*+,$"-+"'8*
%(HVTZ VVa:*

M0=,-J*^:*F:J*F0)21&.J*^:J*Q$)$#?D1280#.J*D:*F:J*c1(1'1=0J*Y:*R*C=$#$''*E:*S+1%LJ*C:*E:*4*T"!!5*Q$#-,&-*A61'1<$6*
0&.*@1227&,')*P$&12,%6*,&*0*S,(,%$176*S,&'$#?D$<16,',&-*M1'*S<#,&-:*!=C(A+"./"3,+/%,/3*))$HP"!""[: 

M$.(7&.J*N:*X:J*Q%D1&0(.J*/:*A:J*E02J*^:J*D1.6>1#'+J*^:*/:J*N#1>&J*^:*F:*0&.*M7&-0'$J*N:*/:*4T"!!5J*X1'$&',0(*#1($*19*
41/$5#3(01/$5":1+'#3*0&.*48("31+5&+*,&*+,-+*#0'$6*19*&,'#176*13,.$*4YTK5*<#1.7%',1&*,&* W"*d@*+1'*
6<#,&-6*,&*'+$*GS*P#$0'*N06,&:*=/"-+"'".6J*"H*aZ! aW":*

M16-e#2$IJ*M:J*C',1<$J*P:J*R*`0(%,&J*Q:*Y:**4T""W5*Y$>*$=,.$&%$*91#*0*2,3$.*,&1#-0&,%*0&.*1#-0&,%*1#,-,&*19*'+$*
K()2<,%*@+,20$#0*9,#$*4B7#L$)5H*0*(0#-$*1&6+1#$*6$$<0-$*19*08,1-$&,%*-06:*=/")'#+23*+HT]V TZV:*

M7-$&+1('IJ*X:J*P1$8$(J*N:*Q:J*R*X0%$J*Y:*F:*4!UUW5*A2<0%'*19*%7('7#$*,&.$<$&.$&'*6'7.,$6*1&*'+$*$2$#-,&-*
<+)(1-$&$',%*=,$>*19*80%'$#,0(*.,=$#6,'):*!8(A&,0/$+"'8*)+*HaZ][ aZZa:*

^0+&L$J*E:*E:J*S7221&6J*F:*C:J*M1<$J*^:*Q:*R*D$6*Q0#0,6J*D:*^:*4!UUU5 @0#81&*,61'1<,%*9#0%',1&0',1&*,&*(,<,.6*9#12*
2$'+0&1'#1<+,%*80%'$#,0*AAH*B+$*$99$%'6*19*<+)6,1(1-)*0&.*$&=,#1&2$&'0(*<0#02$'$#6*1&*'+$*8,16)&'+$6,6*
0&.*,61'1<,%*6,-&0'7#$6*19*8,120#L$#6:*=/",1+5+,&(/0(;"35",1+5+,&(9,0&*$'4!5H*ZU UV:*

http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20L%5BAuthor%5D&cauthor=true&cauthor_uid=12435512
http://www.ncbi.nlm.nih.gov/pubmed?term=Peng%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=12435512
http://www.ncbi.nlm.nih.gov/pubmed?term=Ben%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12435512
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhou%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=12435512
http://www.ncbi.nlm.nih.gov/pubmed/12435512
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