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!dD051!901&#544,605;$1!#$%,01!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̀ ]!^JaJ^

!85#5!9,44%9#',.!5.+!;0,9%&&'.6!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̀ \!^JaJ\

O?V!"9'((!')5(0!X7$'<!1&'##0$,)5!??????????????????????????????????????????????????????????????????????????????????????????????????????????!LJ!

!B"dB!+5#5!9,44%9#',.!5.+!#$%,01!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̀ _!^JeJ^

!B"dB!+5#5!;0,9%&&'.6!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̀ f!^JeJ\

!?,+%44'.6!,2!&,4(#',.!&#0(9#(0%&!20,*!B"dB!+5#5!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̀ h!^JeJc
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O?W!6)'(<#,&'(!%(#$'&0)#$,2%5'#,-)!????????????????????????????????????????????????????????????????????????????????????????????????????????!TO!

!B%+'*%.#5#',.!/%4,9'#1!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!f^!^JhJ^

!B%+'*%.#5#',.!%Y('4')0'(*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!fc!^JhJ\

H!E'#0$,'(1!')*!90#/-*1!?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????!TT!

H?O!./09,&'(1;!1#$',)1!')*!5$-G#/!90*,'!????????????????????????????????????????????????????????????????????????????????????????????!TM!

!30,7#$!*%+'5!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!fa!\J^J^

!B#05'.&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!fa!\J^J\

H?H!E',)#0)')&0!')*!5$-G#/!-2!K'&#0$,'!????????????????????????????????????????????????????????????????????????????????????????????!TM!

!B#,056%!,2!)59#%0'5!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!fa!\J\J^

!30,7#$!,2!)59#%0'5!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!fe!\J\J\

H?P!E-(0&%('$!#0&/),Y%01!????????????????????????????????????????????????????????????????????????????????????????????????????????????????????!TW!

!:0%;505#',.!,2!)59#%0'54!6%.,*'9!8R"!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!fh!\JcJ^

!:45&*'+&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!fh!\JcJ\

!H4'6,.(94%,#'+%!;0'*%0&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!a^!\JcJc

!:,41*%05&%!9$5'.!0%59#',.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!a^!\JcJ_

!"650,&%!6%4!%4%9#0,;$,0%&'&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!a\!\JcJ`

!G%&#0'9#',.!%.Z1*%!+'6%&#!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!a\!\JcJf

!8R"!6%4!;(0'2'95#',.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ac!\JcJa

!A'65#',.!0%59#',.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ac!\JcJe

!T%5#!&$,9E!#05.&2,0*5#',.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ac!\JcJh

!:0,+(9#',.!,2!%4%9#0,9,*;%#%.#!!,)#*+'!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ac!\JcJ^]

!b4%9#0,;,05#',.!#05.&2,0*5#',.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!a_!\JcJ^^

!bS#059#',.!,2!;45&*'+!8R"!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!a_!\JcJ^\

!>0%5#',.!,2!+%4%#',.!*(#5.#&!)1!544%4'9!%S9$5.6%!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!a_!\JcJ^c

!>0%5#',.!,2!+-.!;,&'#'/%)/,)&*0%12'-3!&#05'.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!a`!\JcJ^_

H?J!3/0)-#<:,&!&/'$'&#0$,1'#,-)!-2!1#$',)1!???????????????????????????????????????????????????????????????????????????????????????????!ML!

!B%90%#',.!5&&51!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!a`!\J_J^

!B8BD:"3b!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!af!\J_J\

!X%&#%0.!)4,##'.6!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!af!\J_Jc

!C50D7%&#%0.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!aa!\J_J_

!3C:!0%;,0#%0!2(&',.!5&&51!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ae!\J_J`

!?,#'4'#1!5&&51!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ae!\J_Jf

H?L!FZ6!#$')1&$,:#!10Y%0)&,)5!????????????????????????????????????????????????????????????????????????????????????????????????????????????!MV!

!GR"!%S#059#',.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ae!\J`J^

!GR"!&%Y(%.9%!+5#5!;0,9%&&'.6!5.+!5.541&'&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ah!\J`J\

H?T!R99%)-2(%-$01&0)&0!9,&$-1&-:<!??????????????????????????????????????????????????????????????????????????????????????????????????!MW!

!B'.64%!9%44!5.541&'&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ah!\JfJ^

!A'/%!'*56'.6!,2!)59#%0'54!*,#'4'#1!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!e]!\JfJ\

!"+$%&',.!,2!!,)#*+')#,!$,&#!9%44&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!e^!\JfJc

H?M!4NFL!$0:-$#0$!'11'<!???????????????????????????????????????????????????????????????????????????????????????????????????????????????????????!VH!
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H?V!6),9'(!0[:0$,90)#1!??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????!VP!

!<.2%9#',.!,2!I54)i>!*'9%!7'#$!/,)&*0%12'-3!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ec!\JeJ^

H?W!3$-#0,)!-Q0$0[:$011,-)!')*!:%$,2,&'#,-)!????????????????????????????????????????????????????????????????????????????????????????!VJ!

H?OS!6)'(<#,&'(!%(#$'&0)#$,2%5'#,-)!??????????????????????????????????????????????????????????????????????????????????????????????????????!VL!

!8%#%0*'.5#',.!,2!#$%!,4'6,*%0'9!&#5#%!,2!K;S=!CE4I!5.+!C,4d!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!e`!\J^]J^

!8%#%0*'.5#',.!,2!V+!2,0!#$%!'.#%059#',.!,2!K;S!5.+!?b]]`\!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ea!\J^]J\

H?OO!"9'((!')5(0!X7$'<!1&'##0$,)5!????????????????????????????????????????????????????????????????????????????????????????????????????????!VV!

!85#5!9,44%9#',.!5.+!;0,9%&&'.6!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ee!\J^^J^

H?OH!ZEF!????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????!VW!

!"9%#5#%!Y(5.#'2'95#',.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!eh!\J^\J^
!^TD^`R!TBg>!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!eh!\J^\J\

H?OP!R1-#/0$9'(!#,#$'#,-)!&'(-$,90#$<!??????????????????????????????????????????????????????????????????????????????????????????????????!WS!

H?OJ!@-9-(-5<!9-*0((,)5!???????????????????????????????????????????????????????????????????????????????????????????????????????????????????!WS!

!CE4I!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!h]!\J^_J^

H?OL!X7$'<!&$<1#'((-5$':/<!???????????????????????????????????????????????????????????????????????????????????????????????????????????????????!WO!

!:0,#%'.!901&#544'&5#',.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!h^!\J^`J^

!85#5!9,44%9#',.!5.+!;0,9%&&'.6!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!h^!\J^`J\

H?OT!\)=<9-(-5<!?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????!WH!

!:0,414D9'&!'&,*%05&%!5&&51!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!h\!\J^fJ^

!<.$')'#',.!)1!?b]]`\!5.+!05;5*19'.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!h\!\J^fJ\

!X0)"!59'#'/#1!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!hc!\J^fJc

P!R1!#/,-(!:0$-[,*'10!'!#'$50#!:$-#0,)!-2!#/0!1'(,&<(,*0)0!'&<(/<*$'=,*01]!????????????????????????????????????????????????!WJ!

P?O!R)#$-*%&#,-)!??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????!WL!

!K$%!0,4%!5.+!%.Z1*5#'9!2(.9#',.!,2!K;S!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!h`!cJ^J^

!K$%!0,4%!,2!K;S!'.!/'0(4%.9%!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ha!cJ^J\

!K$%!&#0(9#(0%!,2!K;S!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ha!cJ^Jc

!"'*&!,2!#$'&!9$5;#%0!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!ha!cJ^J_

P?H!"#$%&#%$'(!&/'$'&#0$,1'#,-)!-2!-.4:[!??????????????????????????????????????????????????????????????????????????????????????????????!WW!

!H/%0D%S;0%&&',.!5.+!;(0'2'95#',.!,2!K;S!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!hh!cJ\J^

!H4'6,*%0'9!&#5#%!,2!K;S!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ]]!cJ\J\

!>01&#544,605;$'9!&#(+'%&!,2!45K;S!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ]^!cJ\Jc

!>01&#544'&5#',.!,2!45K;S!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ]\!cJ\J_

!B#0(9#(0%!,2)45K;S>f^B!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ]c!cJ\J`

!B,4(#',.!&#0(9#(0%!,2!45K;S!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ]f!cJ\Jf

!?,+%44'.6!,2!24%S')4%!0%6',.&!,2)45K;S!(&'.6!B"dB!+5#5!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ]h!cJ\Ja

P?P!I-01!-.4:[!K,)*!E\SSLH]!??????????????????????????????????????????????????????????????????????????????????????????????????????????!OOS!

!C50D7%&#%0.!5.541&'&!0%/%54&!)'.+'.6!,2)45K;S!#,!?b]]`\!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ^]!cJcJ^

!8%#%0*'.5#',.!,2!522'.'#1!5.+!&#,'9$',*%#01!,2!45K;S!?b]]`\!9,*;4%S!(&'.6!"->!JJJJJJJJJJJJJJJJJJ!̂ ^^!cJcJ\

!R?G!&#(+'%&!,2!?b]]`\D45K;S!'.#%059#',.&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ^\!cJcJc
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!:$%.,#1;'9!&#(+'%&!,2!j25.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ \_!cJfJ\

!>,.94(&',.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ \_!cJfJc
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J?O!R)#$-*%&#,-)!????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????!OHT!

!C,4d!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ \f!_J^J^

!X0)"!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ \a!_J^J\
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J?H!"#$%&#%$'(!&/'$'&#0$,1'#,-)!-2!+-(X!??????????????????????????????????????????????????????????????????????????????????????????????!OHV!
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C'6(0%!`D\_!?,+%44'.6!CE4I!24%S')'4'#1!(&'.6!BH?HD8?8!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ a^!
C'6(0%!`D\`!8%#%0*'.5#',.!,2!#$%!2'0&#!,0+%0!05#%!9,.&#5.#!,2!#$%!::<5&%!59#'/'#1!,2!CE4IJ!JJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ a\!
C'6(0%!`D\f!<.$')'#',.!,2!CE4I!7'#$!05;5*19'.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ac!
C'6(0%!`D\a!<.$')'#',.!,2!CE4I!)1!?b]]`\J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ a_!
C'6(0%!`D\e!^TD^`R!TBg>!&;%9#05!,2!^]]!o?!CE4I9!'.!#$%!;0%&%.9%!5.+!5)&%.9%!,2!8?BH!JJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ a`!
C'6(0%!`D\h!^TD^`R!TBg>!&;%9#05!,2!^]]!o?!CE4I9!7'#$!5.+!7'#$,(#!\]]!o?!?b]]`\J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ a`!
C'6(0%!`Dc]!^TD^`R!TBg>!&;%9#0(*!,2!^]]!o?!CE4I!7'#$!5.+!7'#$,(#!\]!o?!05;5*19'.J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ af!
C'6(0%!`Dc^!:0%+'9#%+!05;5*19'.!)'.+'.6!&'#%!'.!CE4I9J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ aa!
C'6(0%!`Dc\!>54,0'*%#0'9!#'#05#',.!,2!CE4I!,0!CE4I9!#,!05;5*19'.JJ!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ah!
C'6(0%!`Dcc!>54,0'*%#0'9!#'#05#',.!,2!?b]]`\!'.#,!CE4IJ!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ah!
C'6(0%!`Dc_!8%4%#',.!,2!78+9J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ e]!
C'6(0%!`Dc`!bS;0%&&',.!,2!6%.%F3C:!0%;,0#%0!2(&',.&!'.!j78+9J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ e\!
C'6(0%!`Dcf!B%90%#',.!;0,2'4%!,2!#$%!XK!5.+!j78+9!*(#5.#J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ec!
C'6(0%!fD^!K$%!0,4%!,2!"+$b!'.!*%#5),4'&*!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ h^!
C'6(0%!fD\!"+$b!'&!2,(.+!'.!&%/%054!;5#$,6%.&J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ hc!
C'6(0%!fDc!:(0'2'95#',.!,2!"+$b!5.+!'#&!%.Z1*5#'9!+,*5'.&J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ h_!
C'6(0%!fD_!R%65#'/%!&#5'.!b?!,2!;(0'2'%+!"+$bJ!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ h`!
C'6(0%!fD`!C50D7%&#%0.!5.541&'&!,2!#$%!)'.+'.6!,2!"+$b!#,!?b]]`\J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ hf!
C'6(0%!fDf!8%4%#',.!,2!(0$!)+,%&!.,#!522%9#!60,7#$!05#%J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ ha!
C'6(0%!fDa!".541&'&!,2!#$%!&%90%#',.!;0,2'4%!,2!#$%!j(0$!!*(#5.#J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!̂ hh!
C'6(0%!fDe!bS;0%&&',.!,2!#$%!Abb!,;%0,.&!'.!#$%!j(0$!)*(#5.#!5.+!#$%!XK!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\]^!
C'6(0%!fDh!bS;0%&&',.!,2!2456%4450!;0,#%'.&!'.!#$%!j(0$!!*(#5.#!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\]\!
C'6(0%!fD^]!bS;0%&&',.!,2!5!7+'/!;0,*,#%0F62;!2(&',.!'&!'.90%5&%+!'.!#$%!j(0$!!*(#5.#!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\]_!
C'6(0%!fD^^!>,*;4%*%.#5#',.!,2!j(0$!J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\]f!
C'6(0%!fD^\!?,#'4'#1!5&&51!&$,7&!#$5#!#$%!j(0$!!*(#5.#!'&!.,.D*,#'4%J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\]a!
C'6(0%!fD^c!K05.&*'&&',.!%4%9#0,.!*'90,605;$!,2!XK!!,)#*+'!H^`aFTa!5.+!j(0$!!60,7.!'.!AI!*%+'(*J!JJJJ!\]e!
C'6(0%!fD^_!<**(.,24(,0%&9%.9%!,2!XK!5.+!j(0$!!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\]h!
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C'6(0%!fD^`!g(5.#'2'95#',.!,2!59%#5#%!4%/%4&!(&'.6!^TDR?G!&;%9#0,&9,;1!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\^^!
C'6(0%!fD^f!K$%!%22%9#&!,2!%S#059%44(450!59%#5#%!,.!7+'/!%S;0%&&',.,!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\^\!
C'6(0%!fD^a!K$%!%22%9#&!,2!%S#059%44(450!59%#5#%!,.!#$%!%S;0%&&',.!,2!#$%!Abb!KcBBJ!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\^c!
C'6(0%!fD^e!"9%#5#%!9,.#0')(#%&!#,!#$%!;,&#D#05.&45#',.54!*,+'2'95#',.!,2!;0,#%'.&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\^_!
C'6(0%!fD^h!g(5.#'2'95#',.!,2!9"?:!4%/%4&!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\^f!
C'6(0%!fD\]!B#'44!'*56%!20,*!*,/'%&!,2!)59#%0'54!&7'**'.6,!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\^a!
C'6(0%!fD\^!:(0'2'95#',.!,2!>$%P!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\^e!
C'6(0%!fD\\!K%&#'.6!,2!#$%!5.#'D>$%P!5.#'),+1!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\^h!
C'6(0%!fD\c!K$%!4%/%4!,2!KAG`!&#'*(45#',.!'.!0%&;,.&%!#,!#$%!j(0$!!*(#5.#J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\\]!
C'6(0%!fD\_!K$%!%22%9#!,2!+'&(42'05*!,.!#$%!&%90%#',.!;0,2'4%!,2!!,)#*+')H^`a!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\\^!
C'6(0%!fD\`!3C:F;0,*,#%0!2(&',.&!0%;,0#'.6!,.!#$%!%S;0%&&',.!,2!#$%!Abb!KcBB!5.+!2456%4450!6%.%&!'.!XK!5.+!

8BC!#0%5#%+!)59#%0'5J!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\\\!
C'6(0%!fD\f!K0%5#*%.#!7'#$!8BC!0%+(9%&!)59#%0'54!*,#'4'#1!'.!&,2#!5650!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\\_!
C'6(0%!fD\a!K0%5#*%.#!7'#$!+'&(42'05*!0%+(9%&!"ib!4%&',.!2,0*5#',.!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\\`!
C'6(0%!fD\e!>,4,.'&5#',.!,2!I"AIi9!*'9%!7'#$!/,)&*0%12'-3!9(4#(0%+!'.!^]!o?!+'&(42'05*!JJJJJJJJJJJJJJJJJJJJJJJJJJJ!\\f!
C'6(0%!fD\h!:0,;,&%+!*,+%4!,2!#$%!%22%9#&!,2!(0$!)+%4%#',.!'.!!,)#*+'!H^`a!JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ!\cc!
!

!
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!""#$%&'(&)*+!

p>! 8%60%%&!>%4&'(&!
j! 8%4%#',.!!
j(0$!) !,)#*+'!H^`aFTa!+%4%#',.!*(#5.#!2,0!(0$!)
j78+9! !,)#*+'!H^`aFTa!+%4%#',.!*(#5.#!2,0!78+9!
j7*+>! !,)#*+'!H^`aFTa!+%4%#',.!*(#5.#!2,0!7*+>)
j"-&6) !,)#*+'!H^`aFTa!+%4%#',.!*(#5.#!2,0!"-&6!
j25.! !,)#*+'!H^`aFTa!+%4%#',.!*(#5.#!2,0!25.!
j?&=6! !,)#*+'!H^`aFTa!+%4%#',.!*(#5.#!2,0!@&=6)
q! q.6&#0,*!
"+$b! I'2(.9#',.54!59%#54+%$1+%i549,$,4!+%$1+0,6%.5&%!
"*;! "*;'9'44'.!
"->! ".541#'954!(4#059%.#0'2(65#',.!
IA"BK! I5&'9!4,954!54'6.*%.#!&%509$!#,,4!
);! I5&%!;5'0!
IB"! I,/'.%!&%0(*!54)(*'.!
9J2J(J! >,4,.1!2,0*'.6!(.'#!
>$4! >$4,05*;$%.'9,4!
>05! >5#5),4'#%!0%;0%&&,0i59#'/5#,0!;0,#%'.!
+T\]! 8'&#'44%+!75#%0!
8?b?! 8(4)%499,L&!?,+'2'%+!b564%!?%+'(*!

!8R"! 8%,S10'),.(94%'9!59'+!

!8KK! 8'#$',#$0%'#,4!

!b"b>! b.#%0,D5660%65#'/%!!"#$%&'#$'()#*+'!
b>A! b.$5.9%+!9$%*'D4(*'.%&9%.9%!

!bTb>! b.#%0,$5%*,00$56'9!!"#$%&'#$'()#*+'!

!b$S! b.#%0,$5%*,41&'.!
b<b>! b.#%0,'./5&'/%!!"#$%&'#$'()#*+'!
b:b>! b.#%0,;5#$,6%.'9!!"#$%&'#$'()#*+'!

!b01! b01#$0,*19'.!

!bKb>! b.#%0,#,S'6%.'9!!"#$%&'#$'()#*+'!
C>B!

!

C,%#54!9542!&%0(*!

!CE4I! CVI:D#1;%!\\V85!;%;#'+14D;0,414!#'"D2&(1"!'&,*%05&%!
CE;"! CVI:D#1;%!;%;#'+14D;0,414!#'"D2&(1"!'&,*%05&%!
C,4d! a=eD+'$1+0,.%,;#%0'.D#0';$,&;$5#%D%;'*%05&%!
6! 305*!
68R"! 3%.,*'9!8R"!
3C:! 30%%.!24(,0%&9%.#!;0,#%'.!

!3<!#059#! 35&#0,'.#%&#'.54!#059#!
304"iG! 34,)54!0%6(45#,0!,2!AbbD59#'/5#,0i0%;0%&&,0!

!$! T,(0!
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T\H\! T1+0,6%.!;%0,S'+%!
T3K! T,0'Z,.#54!6%.%!#05.&2%0!
TG:! T,0&%05+'&$!;%0,S'+5&%!
<?">! <**,)'4'&%+!*%#54!522'.'#1!9$0,*5#,605;$1!
<:K3! <&,;0,;14DrD8D#$',65459#,;105.,&'+%!

!<K>! <&,#$%0*54!#'#05#',.!954,0'*%#01!
V5.! V5.5*19'.!
V)! V'4,)5&%!;5'0!
E85! V'4,+54#,.!
A! A'#0%!
AI! A(0'5!I0,#$!
Abb! A,9(&!,2!%.#%0,91#%!%2259%*%.#!

!A%0! AbbD%.9,+%+!0%6(45#,0!

!A:B! A';,;,41&599$50'+%!
?b?! ?'.'*(*!b&&%.#'54!?%+'(*!

!*6! ?'44'605*M&N!
*'.! ?'.(#%M&N!
*4! ?'44'4'#0%!M&N!
*?! ?'4'*,450!
*GR"! ?%&&%.6%0!0'),.(94%'9!59'+!

!?X! ?,4%9(450!7%'6$#!
RAb! R,.DAbb!%.9,+%+!%22%9#,0M&N!
.*! R5.,*%#%0!
.?! R5.,*,450!
R?G! R(94%50!*56.%#'9!0%&,.5.9%!
H8f]]!.*! H;#'954!+%.&'#1!5#!f]]!.*!
HGC! H;%.!0%5+'.6!205*%!
:"<! :5#$,6%.'9'#1!'&45.+!

!:IB! :$,&;$5#%!)(22%0%+!&54'.%!

!:>G! :,41*%05&%!9$5'.!0%59#',.!

!:<B"! :0,#%'.!<.#%0259%&=!B(0259%&!5.+!"&&%*)4'%&!
0J*J&J+J! G,,#D*%5.D&Y(50%+!+%/'5#',.!
0;*! G%/,4(#',.&!;%0!*'.(#%!

!GK! G,,*!#%*;%05#(0%!Ms^ep>N!
B"! B54'914'+%.%!5914$1+05Z'+%&!
B"dB! B*544!5.64%!dD051!&95##%0'.6!
B>C"! B$,0#!9$5'.!25##1!59'+M&N!
B8BD:"3b! B,+'(*!+,+%914!&(4;$5#%D;,41590145*'+%!6%4!%4%9#0,;$,0%&'&!

!Bb>! B'Z%!%S94(&',.!9$0,*5#,605;$1!
B#S! B$'65!#,S'.!

!B(0"! B(0/'/54!;0,#%'.!"!
KcBB! K1;%!#$0%%!&%90%#',.!&1&#%*!!
K"b! K0'&D59%#5#%Db8K"!

!
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KI! K%00'2'9!)0,#$!
K'0! K05.&4,95#%+!'.#'*'.!0%9%;#,0!

!KAG`! K,44D4'E%!0%9%;#,0!2'/%!

!K;S! K$',4!;%0,S'+5&%!
-V! -.'#%+!V'.6+,*!

!-:b>! -0,;5#$,6%.'9!!"#$%&'#$'()#*+'!
-B"! -.'#%+!B#5#%&!,2!"*%0'95!
-K<! -0'.501!#059#!'.2%9#',.!
/i/! @,4(*%!;%0!/,4(*%!
X0)"! K01;#,;$5.!0%;0%&&,0!)'.+'.6!;0,#%'.!
XK! X'4+D#1;%!
.!A! >%.#0'2(654!2,09%!
t4! ?'90,4'#%0M&N!
t*! ?'90,*%#%0M&N!
t?! ?'90,*,450!

!

!

!

!

!
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!

!

!
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!

!

O !"#$%&'(#)%"!

!

!

!

!

!

!

!

!
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!
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O?O !"#$%&'#$'()#*+'!

!"#$%&'#$'()#*+'!M!,)#*+'N!'&!5!305*D.%65#'/%=!259(4#5#'/%!5.5%0,)%!)%4,.6'.6!#,!#$%!6%.(&!

b.#%0,)59#%0'59%5%!,2!#$%!35**5;0,#%,)59#%0'5J!K$'&!)59#%0'(*!95.!)%!60,7.!0%5+'41=!

5.+!'#&!6%.%#'9&!50%!%5&'41!*5.';(45#%+!'.!#$%!45),05#,01=!*5E'.6!'#!5!9,**,.!7,0E$,0&%!

5.+!,.%!,2!#$%!)%&#D&#(+'%+!;0,E501,#'9!*,+%4!,065.'&*&J!!

!

!,)#*+')'&!9,**,.41!2,(.+!'.!#$%)65&#0,'.#%&#'.54!#059#!M3<!#059#N!,2!750*D)4,,+%+!5.'*54&=!

'.94(+'.6!)'0+&=!0(*'.5.#&!5.+!$(*5.&J!<#!'&!9,.&'+%0%+!5!9,**%.&54!)59#%0'(*!5&!'#!

9,4,.'&%&!#$%!3<!#059#!,2!#$%!$,&#!5!2%7!$,(0&!52#%0!)'0#$!7$%0%!'#!2,0*&!;50#!,2!#$%!.5#(054!

*'90,24,05!,2!#$%!$,&#!,065.'&*J!<.!$(*5.&=!#$%!.'9$%!,2!#$'&!9,**%.&54!'&!#$%!*(9,&54!

&(0259%!,2!#$%!9,4,.J!<.!,0+%0!#,!,(#9,*;%#%!,#$%0!&;%9'%&!5#!#$'&!&'#%=!'#!'&!#$,(6$#!#$5#!!,)

#*+'!*51!$5/%!5!*%#5),4'9!5+/5.#56%!,/%0!,#$%0!&;%9'%&!,7'.6!#,!'#&!5)'4'#1!#,!(#'4'&%!

64(9,.5#%!5&!5!950),.!&,(09%!u^vJ!-.+%0!.,0*54!9'09(*&#5.9%&!!,)#*+'!4'/%&!'.!5!*(#(5441!

)%.%2'9'54!&1*)',#'9!0%45#',.&$';!7'#$!'#&!$,&#J!T,7%/%0!9,**%.&54!)59#%0'5!95.!95(&%!

+'&%5&%=!2,0!%S5*;4%=!7$%.!#$%!'.#%60'#1!,2!#$%!*(9,&54!)500'%0!'&!9,*;0,*'&%+!%.5)4'.6!

9,4,.'&5#',.!,2!2(0#$%0!.'9$%&J!?,0%,/%0=!#$%!59Y('&'#',.!,2!/'0(4%.9%!259#,0&!95.!

#05.&2,0*!5!9,**%.&54!)59#%0'(*!'.#,!5!;5#$,6%.!5.+!&%/%054!;5#$,6%.'9!&#05'.&!,2!!,)

#*+')%S'&#J!K$%&%!;5#$,6%.'9!&#05'.&=!+'&9(&&%+!)%4,7=!95.!0%&(4#!'.!#$0%%!*5'.!94'.'954!

;0%&%.#5#',.&F!+'500$,%54!+'&%5&%=!(0'.501!#059#!'.2%9#',.&!M-K<&N!5.+!*%.'.6'#'&i&%;&'&J!!

!

 !"#$%&'()*+,!!!"#$%!O?O?O

K$%0%!50%!&%/%054!+'&#'.9#!;5#$,#1;%&!,2!!,)#*+'!#$5#!$5/%!%/,4/%+!#$0,(6$!#$%!59Y('&'#',.!

,2!+'22%0%.#!/'0(4%.9%!259#,0&=!;0,+(9'.6!$'6$41!5+5;#%+!&#05'.&!5)4%!#,!9,4,.'&%!+'22%0%.#!

.'9$%&=!,2#%.!7'#$!+%#0'*%.#54!%22%9#&!,.!#$%!$,&#J!@'0(4%.9%!259#,0&!50%!#05.&2%00%+!
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,7)+,-2)5600)5,42152)>?NM?OBC)P,;6E6.M)701F60034)3-)6Q2.6860/)388H4,F6435)1-)32)3-)2+6)8134)

03F14<),7)#,00GR3=6).656*2,.)73E6)I#R$?J)>STBM)2+6.67,.6)32-)6Q*.6--3,4)8H-2):6)-2.3520/)

.6FH0126<C))

#+6.6)1.6)2+.66)501--6-),7)*.,8,26.-).6-*,4-3:06)7,.)2.14-5.3:34F)2+6)701F6001.),*6.,4-)

>SUBC)#+6)501--)!),*6.,4)3450H<6-)F646-)7,.)2+6)81-26.).6FH012,.-)V0+&)14<)V0+(M);+35+)

<386.3-6)14<):34<)2,)2+6)501--)!!)*.,8,26.C)#+6)501--)!!),*6.,4)3450H<6-)2+6)(&')#F646M)

;+35+)3-)2+6)701F6001.)-*653735)-3F81)7152,.)IWXNJM).6YH3.6<)7,.)2+6)6Q*.6--3,4),7)501--)!!!)

F646-)>SUBC)#+6)6Q*.6--3,4),7)701F6001.)F646-)3-).6FH0126<):/)F.,;2+)-21F6M)4H2.3642)

<6*0623,4M)14<)YH,.H8)-64-34F)8,065H06-Z);+35+)641:06)2+6):1526.31)2,).6-*,4<)2,)2+6)

<6*0623,4),7).6-,H.56-)2+12)3-)<6*64<642),4)2+6)*,*H0123,4)<64-32/C)VH.2+6.8,.6M)

64E3.,4864210)-3F410-)10-,)177652)2+6)6Q*.6--3,4),7)701F6001C)V,.)6Q18*06M)-+,.2)5+134)7122/)

153<-)I[(V\-JM)-H5+)1-):H2/.126M)*.,*3,4126)14<)1562126)1.6)7,H4<)34)5,45642.123,4-)

.14F34F)7.,8)XT)2,)ULT)8D)34)2+6)01.F6)3426-2346C)[(V\-)+1E6):664)-+,;4)2,)345.61-6)2+6)

6Q*.6--3,4),7)701F6001M)34<351234F)2+12)2+6/)152)1-)-3F410034F)8,065H06-)347,.834F):1526.31)

,7)2+63.)*,-323,4-);32+34)2+6)]!)2.152)>SXBC))

)

 !"#$%&'()#*!!"#"$

\-)86423,46<)34)[6523,4)UCUCUM)[2Q)3-)2+6)8134)E3.H06456)<626.834142),7)^P^()14<)+1-)

:664).6E36;6<)6Q264-3E60/)>S_@S?B)2+6.67,.6),40/)1):.367)342.,<H523,4)2,)[2Q);300):6)F3E64)

+6.6C)[2Q)3-)14)\`?)2,Q34M)5,8*,-6<),7)2+6)51210/235)-H:H432)\);+35+)3-)4,4G5,E106420/)

:,H4<)2,)1)*642186.),7)`)-H:H432-)>SSBC)#+6)51210/235)-H:H432)+1-)"GF0/5,-3<1-6)1523E32/)
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*+,*)-./,0/1),2),3/24152/)6/1537/)8649)*+/):;<)65=4149,.)$">)48)*+/)?@<)65=4149,.)

17=725*)A?BCD)*+/6/=E)52+5=5*52F)G64*/52)1E2*+/151),23)./,352F)*4)-/..)3/,*+H)<7=725*)>)

/2*/61)*+/)-/..D)84..4I52F)=52352F)48)*+/)J)17=725*)G/2*,9/6)*4)*+/)F.4=4*65,41E.-/6,953/)

KL=MN)6/-/G*46)42)*+/)1768,-/)48)149/)/7O,6E4*5-)-/..1D)52-.7352F)52*/1*52,.),23)O532/E)

/G5*+/.5,.)-/..1)A?;CH)'G42)6/-/G*46)=52352FD)<*P)51)/234-E*41/3)=E)*+/)/7O,6E4*5-)-/..)

./,352F)*4),G4G*4151)AQ;CH)<52-/),G4G*4151)51)4--76652F)1G/-585-,..E)52)*+/)52*/1*52/),23)

O532/E)*+/)9,258/1*,*542)48)<*P)51)=.443E)35,66+4/,),23)6/2,.)3,9,F/D)I+5-+)-,2)6/17.*)52)

R'<)A?SCH))

)

 !"#$%&'(%)*$+,$&-.,"/%0!!"#"$

TRT()%USBVRB)1*6,521)-,66E)*+/)WM)O=)G%USB)G.,1953)*+,*)/2-43/1)1/0/6,.)0567./2-/)

8,-*461)17-+),1)X,*YD)T+PD),23)T1GYH)X,*Y)51),)-,*,.,1/ZG/64P53,1/)I+5-+)51)*+47F+*)*4)

-42*65=7*/)*4)*+/)G64*/-*542)48)*+/)=,-*/6579)8649)G/64P53/Z9/35,*/3)4P53,*50/)3,9,F/)

A?WCH)T+P)K/2*/64+,/94.E152N)51),)G46/Z846952F)*4P52)*+,*).E1/1)/6E*+64-E*/1)AB@DBUCH)#+/)

64./)48)T+P)52)0567./2-/)51)72-./,6D)+4I/0/6)5*)+,1)=//2)59G.5-,*/3)52)*+/)3/0/.4G9/2*)48)

R'<)152-/)5*)I,1)1+4I2)*4)=/)-E*4*4P5-)*4)/234*+/.5,.)-/..1)AB:CH)#+/)1/652/)G64*/,1/)T1GY)

-./,0/1)+79,2)-4,F7.,*542)8,-*46)[),23)-49G./9/2*)G64*/521H)#+/),-*505*E)48)T1GY)51)

*+47F+*)*4)-42*65=7*/)*4)*+/)3/0/.4G9/2*)48)R'<)152-/)<*P)+,1)=//2)1+4I2)*4)5237-/)*+/)

-49G./9/2*)-,1-,3/)ABMCH)!2*/6/1*52F.E)*+/),-*505*E)48)T+P)+,1)=//2)1+4I2)*4)=/)

6/F7.,*/3)=E)T1GYD)3/9421*6,*52F)+4I)*+/)-42-/6*/3),-*505*E)48)0567./2-/)8,-*461)

6/F7.,*/1)*+/)528/-*542)G64-/11)ABQCH))

)

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

(766/2*.E)*+/)*6/,*9/2*)48)/2*/65-)!"#$%&'#528/-*542)51)42.E)17GG46*50/H)\46)/P,9G./D)46,.)

6/+E36,*542)*+/6,GE)51)48*/2).58/)1,052F)52)528,2*1),23)-+5.36/2)I5*+)35,66+4/,H)#+/)71/)48)

,2*5=54*5-1)51)24*)6/-499/23/3)*4)*6/,*)528/-*542D)/1G/-5,..E)52)*+/)-,1/)48)TRT(D)4I52F)*4)

*+/)52-6/,1/)52)351/,1/)1/0/65*E)-,71/3)=E)52-6/,1/3)6/./,1/)48)<*P)8649).E152F)-/..1)ABSCH)

\76*+/6946/D)*6/,*9/2*)I5*+),2*5=54*5-1)-,2)5237-/)*+/)F/2/6,.)1*6/11)6/1G421/D)I+5-+)

-,2)7GZ6/F7.,*/)*+/)/PG6/11542)48)<*P)A:BCH)#+/6/),6/)1/0/6,.),6/,1)48)42F452F)6/1/,6-+)

*,6F/*/3),*)6/37-52F)TRT()528/-*542),23).595*52F)*+/)153/)/88/-*1)-,71/3)=E)<*P)6/./,1/D),)

8/I)48)I+5-+),6/)9/2*542/3)=65/8.E)=/.4IH))
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#*)+,-./,)01,)-2324,)/2.5,-)67)809:)5,;,+2<)01,+2=>,5)12;,)6,,?)-,;,<*=,-)0*)6>?-)0*)

2?-)>?2/0>;20,)01>5)=+*0,>?@)8A"8%$B)CD)E8A"8%$B)B>*0,/1:)F<6,+02:)(2?2-2G)>5)2)-+.4)0120)

2/05)25)2?)809)+,/,=0*+)3>3>/)2?-)/*?50>0.0,5)2?)>?,+0)5><>/*?,)->*9>-,)5.==*+0)<>?D,-)0*)

01,)0+>52//12+>-,)3*>,07)*H)01,)I6J)+,/,=0*+@)#1,+,H*+,)8A"8%$B)CD)K><<)/*3=,0,)K>01)

01,)I6J)+,/,=0*+)H*+)6>?->?4)H+,,)809)>?)01,)6<**-50+,23:)01.5)+,-./>?4)0>55.,)-2324,)

*01,+K>5,)/2.5,-)67)809)6>?->?4)LMNO@)#1,)-+.4)K25)0,50,-)>?)1.32?5:)1*K,;,+)>0)H2><,-)0*)

5>4?>H>/2?0<7)+,-./,)->5,25,)5,;,+>07)K1>/1)K25)200+>6.0,-)0*)01,)=**+).=02D,)*H)01,)-+.4)

>?0*)01,)6<**-50+,23)LMNO@)F?)2<0,+?20>;,)3,01*-)0*)+,-./,)01,),HH,/05)*H)809)>5)0*)+,-./,)

01,),9=+,55>*?)*H)01,)I6J)+,/,=0*+@)F)50.-7)67)8><6,+50,>?)!"#$%&)51*K,-)0120)2?)>?1>6>0*+)

*H)4<./*57</,+23>-,)57?0125,)E(PQG)+,-./,-)01,),9=+,55>*?)*H)01,)I6J)+,/,=0*+)>?)2)

1.32?)D>-?,7)/,<<P<>?,)LMMO@)!?)01>5)50.-7:)+205)>?R,/0,-)K>01)809)->,-)K>01>?)M)-275S)

1*K,;,+)0+,203,?0)K>01)(PQ:)6*01)=+*=17<2/0>/2<<7)2?-)H*<<*K>?4)>?H,/0>*?:)+,-./,-)

3*+02<>07)67)TUV)LMMO@)#1,5,)2+,)*?<7)0K*),923=<,5)*H)2?0>P;>+.<,?/,)2==+*2/1,5)0120)

02+4,0)809)>?)*+-,+)0*)+,-./,)01,)5,;,+,)5>-,),HH,/05)*H)WXW()>?H,/0>*?@)#1>5)>5)2?)2/0>;,)

2+,2)*H)+,5,2+/1)0120)K><<)1*=,H.<<7)7>,<-)2)?*;,<)01,+2=7)/2=26<,)*H)=+,;,?0>?4)D>-?,7)

-2324,)/2.5,-)67)WXW(@))

)

8,;,+2<)4+*.=5)2+,)>?;,50>420>?4)01,).5,)*H)2);2//>?20>*?)=+*4+233,)0*)+,-./,)01,)<,;,<5)

*H)WXW()>?H,/0>*?@)F)?.36,+)*H)->HH,+,?0)2==+*2/1,5)0*)01,)-,;,<*=3,?0)*H)2);2//>?,)2+,)

6,>?4)>?;,50>420,-@)#1,5,)>?/<.-,).5>?4)2?)>?2/0>;20,-)H*+3)*H)809)25)2?)2?0>4,?:)2?)

2==+*2/1)0120)125)51*K?)5*3,)=+*0,/0>*?)>?)2)3*.5,)3*-,<)LMYO@)8*3,)50.->,5)2+,)

2>3,-)20)+,-./>?4)01,)/2++>24,)*H)WXW()>?)/200<,:)01,+,67)+,-./>?4)01,)=*55>6><>07)*H)H**-)

/12>?)/*?023>?20>*?)E+,/,?0<7)+,;>,K,-)>?)LMQOG@)%01,+)>?;,50>420>*?5)2+,)0,50>?4)01,).5,)

*H);>+.<,?/,)H2/0*+5)25)2?0>4,?5:)5./1)25)W5=B)2?-)>?0>3>?)K1>/1)K,+,)51*K?)0*),<>/>0)2?)

>33.?,)+,5=*?5,)>?)+266>05)LYUO@)#1,)=*55>6><>07)*H)4,?,+20>?4)2)<>;,)200,?.20,-);2//>?,)

H*+)WXW()125)2<5*)6,,?)>?;,50>420,-).5>?4)2?)200,?.20,-)WCW()50+2>?@)WCW()50+2>?5)<2/D>?4)

>3=*+02?0),HH,/0*+)=+*0,>?5)5./1)25)W5=B)2?-)>?0>3>?#K,+,)0,50,-)>?)1.32?);*<.?0,,+5)

LYU:YZO@)X*K,;,+)6*01)-,<,0>*?)3.02?05)50><<)/2.5,-)->2++1*,2)>?)5*3,)=20>,?05)>?->/20>?4)

0120)2)<>;,);2//>?,)327)?*0)6,)5.>026<,)H*+)01,)=+,;,?0>*?)*H)01>5)->5,25,)LYU:YZO@))

)
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 !"#$%&"'(!!"#"!

#*+),-./)01)23+-24+52)0627058)78)502),7472+9)20):;:()751+.2705<)2*+)75.3+-8+)75)-527=7027.)

3+8782-5.+)78)-)>,0=-,)630=,+4)103)2*+)+11+.27?+)23+-24+52)01)=02*)@3-4A5+>-27?+)-59)

@3-4A608727?+)751+.27058B)#3-972705-,)-527=7027.8)*-?+)=++5)8+,+.2+9)103)2*+73)-=7,72C)20)/7,,)

D=-.2+37.79-,E)03)75*7=72)>30F2*)D=-.2+37082-27.E)!"#$!%&')-59)2C67.-,,C)2-3>+2)+88+527-,)

.+,,G,-3)630.+88+8H)8G.*)-8)6+62790>,C.-5)8C52*+878H)23-58.3762705)03)23-58,-2705B)I8)2*+)

8G3?7?-,)01)2*+)=-.2+37G4)78)=+75>).04630478+9H)2*+)8+,+.27?+)63+88G3+)103)2*+)+?0,G2705)

01)3+8782-5.+)>+5+8)78)*7>*B)#*+3+103+)2-3>+275>)?73G,+5.+)1-.2038H)2*-2)-3+)502)+88+527-,)20)

2*+)8G3?7?-,)01)2*+)=-.2+37G4)()&#*)H)4-C)3+9G.+)2*+)8+,+.27?+)63+88G3+)937?75>)2*+)

9+?+,064+52)01)3+8782-5.+)4+.*-57848B)#*+03+27.-,,CH)2*78)78)05+)01)2*+)4-75)-9?-52->+8)

01)-5)-527A?73G,+5.+)-6630-.*)0?+3).G33+52)2*+3-67+8B)

)

$+9G.75>)2*+)?73G,+5.+)01)-)6-2*0>+5)!"#$!$')F0G,9)-,,0F)2*+)*082J8)744G5+)8C82+4)20)

.,+-3)2*+)751+.2705H)F*7.*)78).,757.-,,C)8747,-3)20)?-..75-275>)F72*)-),7?+)-22+5G-2+9)823-75B)

K6+.717.-,,C)2-3>+275>)?73G,+5.+)1-.2038)2*-2)-3+)+5.09+9)05,C)=C)6-2*0>+57.)823-758)F7,,)

502)-11+.2)2*+)*082J8)5-2G3-,)1,03-B)#*+)4-752+5-5.+)01)2*+)5-2G3-,)1,03-H)+B>B)>G2)1,03-H)F7,,)

3+9G.+)2*+),7/+,7*009)01)066032G57827.)=-.2+37-)8G.*)-8)+,'*%&!-!./#-!00!1!,)).0,057875>)-59)

.-G875>)1G32*+3)978+-8+)LMNOB)K75.+)2*+)G8+)01)-527A?73G,+5.+).0460G598)20)23+-2)=-.2+37-,)

751+.27058)78)-)3+,-27?+,C)5+F)-6630-.*H)3+60328)05)2*+)-.27?72C)01)2*+8+).0460G598)!"#$!$')

78),7472+9B):P-46,+8)01)804+)01)2*+)9711+3+52)-527A?73G,+5.+)823-2+>7+8)=+75>)75?+827>-2+9)

F7,,)=+).0?+3+9)=37+1,C)=+,0F)10,,0F+9)=C)-)9+2-7,+9)9+8.3762705)01).0460G598)2*-2)75*7=72)

2*+)Q::)#RKKB)

 

 !"#$"%&'()'*)+&*),*-*.#$'!!"#"&

#*+)+P63+88705)01)?73G,+5.+)1-.2038)78)-)*7>*,C)3+>G,-2+9)630.+88)2*-2)3+SG73+8)756G2)1304)

8+?+3-,)9711+3+52)87>5-,75>)40,+.G,+8B)!5)039+3)103)-)6-2*0>+5)20)+11+.27?+,C)0?+3.04+)2*+)

*082)9+1+58+8H)2*+)+P63+88705)01)?73G,+5.+)1-.2038)78)012+5).003975-2+9)F72*75)-)=-.2+37-,)

606G,-2705B)#*78)3+SG73+8).+,,A20A.+,,).044G57.-2705H)-)630.+88)/50F5)-8)SG03G4)8+5875>H)

2*-2)G8+8)87>5-,75>)40,+.G,+8)2*-2)-3+)8+.3+2+9)1304)>30F75>)=-.2+37-B)#*+).05.+523-2705)
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*+),-./.)/01234021)5*4.674./)0/)8*8743,0*2)/09.):.8.2:.2,);<=>?)"75.@*7/):0A.@/.)

B0*4*10634)8@*6.//./)02)B*,-)C@35D8*/0,0A.)32:)C@35D2.13,0A.)B36,.@03)3@.)@.1743,.:)BE)

F7*@75)/.2/021G)02647:021)B0*47502./6.26.G)/8*@743,0*2G),*H02)@.4.3/.G)A0@74.26.)1.2.)

.H8@.//0*2)32:)B0*+045)+*@53,0*2?))

)

!2)C@35D2.13,0A.)B36,.@03),-.)/01234021)5*4.674./)8@*:76.:)3@.)36E4-*5*/.@02.)436,*2.)

IJKLM)5*4.674./?)JKL/)3@.)/E2,-./0/.:)+@*5),-.)5.,3B*406)02,.@5.:03,.)ND

3:.2*/E45.,-0*202.)BE)3)/8.60./)/8.60+06)L7H!)-*5*4*17.?)%26.)JKL)@.36-./)0,/)6@0,0634)

6*26.2,@3,0*2),-.)/8.60./D/8.60+06)L7H$)-*5*4*17.)I3),@32/6@08,0*234)36,0A3,*@M)02:76./)

,-.).H8@.//0*2)*+)3)83@,06743@)/7B/.,)*+)1.2./?)&0/@78,021)F7*@75)/.2/021)O*74:)02-0B0,)

,-.).H8@.//0*2)*+)1.2./)36,0A3,.:)BE)L7H$?)!2-0B0,0*2)*+)F7*@75)/.2/021)0/)O0:.4E)/,7:0.:)

32:)/.A.@34)388@*36-./),*)02-0B0,021),-0/)/E/,.5)3@.)B.021).H84*@.:?)P*@).H3584.G)

02-0B0,021)L7H$)O0,-)/,@76,7@34)3234*17./)*+)JKL)-3/)B..2)/-*O2),*)B.).++.6,0A.)02)

@.:76021)A0@74.26.)02)/.A.@34)/8.60./)02647:021)!"#$%&'&()"*)#+$,-(&")G)O-06-).26*:./)

,O*)F7*@75)/.2/021)/E/,.5/?)P*44*O021)3)/6@..2)*+)23,7@34)8@*:76,/)+*@)02-0B0,0*2)*+)

F7*@75)/.2/021G)3)-34*1.23,.:)+7@32*2.)6*58*72:)O3/)0:.2,0+0.:);<Q>?)P7@,-.@)-(*.-.&*

/,7:0./)O0,-),-.)6*58*72:)02:063,.:),-3,)0,)6*74:)@.:76.),-.)A0@74.26.)*+),-0/)83,-*1.2)

02)3)5*7/.)4721)02+.6,0*2)5*:.4);<Q>?)

 

J2)34,.@23,0A.)388@*36-),*)02-0B0,021)F7*@75)/.2/021)0/),*):.1@3:.)JKL)*26.)0,)-3/)B..2)

/E2,-./0/.:?)#-0/)@.36,0*2)0/)63@@0.:)*7,)BE)JKL)436,*23/./)O-06-)3@.)+*72:)02)/*5.)C@35D

8*/0,0A.)I.?1?)/)0-11$"M)/8.60./?)#@32/1.206)8432,/).H8@.//021)B36,.@034)JKL)436,*23/./)3@.)

4.//)/7/6.8,0B4.),*)2+3-(-)*0)+&4&.&+)*02+.6,0*2);<R>?)K*O.A.@G),-.)7/.)*+)3)SF7*@75)

F7.26-021S)388@*36-)02)320534/)-3/)2*,)B..2)@.8*@,.:)/*)+3@?)

 

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

J/)5.2,0*2.:)3B*A.G)'TU()0/)3)83,-*,E8.)*+)25*0&1-),-3,)637/./)'#!/?)J)V.E)A0@74.26.)

+36,*@),-3,).23B4./)'TU(),*).++.6,0A.4E)6*4*20/.)344)83@,/)*+),-.)7@023@E),@36,)0/),-.),E8.)=)

8047/?)#-.@.+*@.)02-0B0,021),-.)8@*:76,0*2G)3//.5B4E)32:)B02:021)*+)8040),*)-*/,)6.44/)-3/)

B..2)32)36,0A.)3@.3)*+)@./.3@6-);WR>?)J,,36-5.2,)*+)8040),*)-*/,)6.44/)0/)5.:03,.:)BE),-.)

3:-./02)P05KG)O-06-)/8.60+06344E)B02:/),*)5322*/E43,.:)@.6.8,*@/)*2),-.)-*/,)6.44)

5.5B@32.);WX>?)P05K)0/).//.2,034),*)02,@36.44743@)02A3/0*2)*+)'TU()32:),-.@.+*@.)V.E),*)
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*+,)-./,0*-1.)2310,445)6.)7.8,34*9.8-.:)1/)*+,)-;213*9.0,)1/)<-;=)!"#$!$%>)*+,)4*370*73,)

1/)<-;=)9.8)9.)7.8,34*9.8-.:)1/)-*4)?-.8-.:)90*-@-*A)12,.,8)*+,)8113)/13)*+,)
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65)8,-)70+8-3/0)E/8,)8,-)+6.C6>4D2)7-563-)>2-)/4)04),2#3,3/)76T/4-)/48-28/401)1/?08-D)166C)

.6D-1)3-D>+-D)8,-)1-T-12)65)/4510..08/64)/4D/+08/4?)8,08)8,-)+6.C6>4D2)3-D>+-D)8,-)

T/3>1-4+-)65)1$%)/2!%%$),2#3,3/#IWYLM)^>38,-3)28>D/-2)/4)1$%)/2!%%$)7F)"-?3-0)!"#$%&#

+645/3.-D)8,-)07/1/8F)65)8,-)<*)+6.C6>4D)R!"=AXAAS)86)/4,/7/8)<=!QJ)0+8/T/8F)IW_LM)#,-F)

0126)2,6E-D)8,-)+6.C6>4D2)86)7-)-55-+8/T-)/4,/7/8632)65)<=!Q@).-D/08-D)2-+3-8/64B)04D)

8,08)83-08.-48)E/8,)8,-)+6.C6>4D2)3-D>+-D)/4830+-11>103)3-C1/+08/64M)#E6)65)8,-)4/4-)

+6.C6>4D2)8-28-D)E-3-)2,6E4)86)2/?4/5/+0481F)3-D>+-)8,-).68/1/8F)65)1$%)/2!%%$)/4)2658)

0?03)IW_LM))

)

`--4-4D001)!"#$%&#2,6E-D)8,08)8,-)<*)+6.C6>4D2)!"=AXA@)04D)!"=AXAA)E-3-)8,-).628)

-55-+8/T-)08)3-D>+/4?))!=*)#;<<)/4)1(,4!%%$#5%!62!-,7#04)/4T02/T-)/4830+-11>103)G30.Q4-?08/T-)
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*+,-./01)234567)#80+,901,):;,-),-0)<.9*.=1>)80>=<0>);,?)+@;A;,B),.);1C+>0)D0E+)<0AA?)

+1>);,?)+@;A;,B),.);1>=<0)9+<8.*-+/0)+*.*,.?;?F)@.,-);1>;<+,;C0).G)#HII);1-;@;,;.1)234567))

)

#-0)+<,;C;,B).G),-0)IJ)<.9*.=1>?)+/+;1?,)KDK():+?),0?,0>)@B)#800)!"#$%7):-.)?-.:0>),-0)

<.9*.=1>?),.)@0)0GG0<,;C0)+,)>0<80+?;1/)EKK)#HI);1)+)>.?0)>0*01>01,)9+1108)2LL67)#-;?)

?,=>B)?-.:0>)!"M44H3),.)@0),-0)9.?,)0GG0<,;C0)<.9*.=1>)+,);1-;@;,;1/)EKK)#HI)+1>)JNK)

A0?;.1)G.89+,;.17)JAA).G),-0)<.9*.=1>?),0?,0>)O!"M4434F)!"M434HF)!"M4543)+1>)!"M44H3P)

;1<80+?0>),-0)*8.>=<,;.1).G)GA+/0AA+)?=//0?,;1/),-+,),-0)80/=A+,;.1).G),-;?)G+<,.8);?)@0;1/)

+GG0<,0>)@B),-0)<.9*.=1>?)2LL67))

)

!1)?=99+8BF),-0)IJ)<.9*.=1>?)-+C0)@001)?-.:1),.)@0)0GG0<,;C0);1-;@;,.8?).G)#HI);1)

?0C08+A)?*0<;0?).G)Q8+9R10/+,;C0)*+,-./01?7)!1)+AA)?,=>;0?),-0)+=,-.8?)01?=80>),-+,)1.)

+1,;@+<,08;+A)+<,;C;,B):+?).@?08C0>)?;1<0)+1,;RC;8=A01<0)<.9*.=1>?)?-.=A>)1.,)>0<80+?0)

,-0)?=8C;C+A).G),-0)*+,-./017)I0C08+A)?,=>;0?)?-.:0>),-+,);1)+>>;,;.1),.)+GG0<,;1/),-0)

#HIIF),-0)0S*80??;.1).G)9.,;A;,B)/010?):+?)+A?.)+GG0<,0>F)-.:0C08),-0)0GG0<,?)@0,:001)

?*0<;0?):080)1.,)<.1?;?,01,7)JA,-.=/-);,);?)T1.:1),-+,),-0)<.9*.=1>?);1-;@;,)#HIIF),-0)

90<-+1;?9).G)+<,;.1);?)B0,),.)@0)0A=<;>+,0>7)#-0)*8.*.?0>)90<-+1;?9?).G)+<,;.1).G),-0)

<.9*.=1>?)+80)>;?<=??0>)@0A.:7)

)

 !"#$%&'()*+,*%#-'+&*+,*-$"*./*#+)0+1&2(!!"#"$

#-080)+80),-800)9+;1)?<-..A?).G),-.=/-,)+@.=,)-.:),-0)IJ)<.9*.=1>?)G=1<,;.17)#-0)

<.9*.=1>?)-+C0)@001)*8.*.?0>),.)+<,)@BU)

;7 >;?8=*,;1/)<0AA=A+8);8.1)?,.80?)

;;7 >;80<,AB);1,08+<,;1/):;,-)+)<.9*.101,).G),-0)#HII)

;;;7 +GG0<,;1/),-0)80/=A+,;.1).G),-0)#HII)

)

#-0)G;1>;1/),-+,),-0)+<,;C;,B).G),-0)<.9*.=1>?)<.=A>)@0)80C08?0>)G.AA.:;1/),-0)+>>;,;.1).G)

;8.1),.),-0)<0AA)<=A,=80)90>;+):+?)G;8?,)80*.8,0>)@B)IA0*01T;1)!"#$%7)234V67)#-;?)?,=>B)

?-.:0>),-+,),-0)+>>;,;.1).G);8.1),.)D0E+)<0AA?);1G0<,0>):;,-)&'#"($)*+,$"-.)80C08?0>),-0)

0GG0<,?).G),-0);1-;@;,.8?7)#-;?)0GG0<,):+?)1.,)?001):-01).,-08)>;C+A01,)90,+A);.1?):080)

+>>0>7)D.:0C08F),-0?0)80?=A,?):080)?.90:-+,);1<.1<A=?;C0)?;1<0)!"M)<.9*.=1>?),-+,)

>;>)1.,)+GG0<,),-0)#HII);1)&*%$,/0-$)O!"M454WP)<-0A+,0>);8.1)+?):0AA)+?)!"M4H53F)+)*.,01,)

;1-;@;,.8)234V67)J)?;9;A+8)?,=>B)@B)E+B,.1)!"#$%7)+A?.);1>;<+,0>),-+,),-0)0GG0<,).G),-0)IJ)
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*+,-+./01)*+.20)34)-56785229)64:46140)39)7;4)500878+/)+<)86+/)=>?@AB)#65/1*68-7+,8*)

5/529181)+<)!"#$%&'##")7645740)C87;)!"D?E?F)1;+C40)5)18G/8<8*5/7)8/*64514)8/)14:4652)

G4/41)8/:+2:40)8/)86+/)64G.2578+/)=>?@AB)H+C4:46I)7;4)500878+/)+<)86+/)080)/+7)<.229)64:4614)

7;4)5/78JKD!>)#FKK)5*78:879)+<)!"D?E?FB)#65/1*68-7+,8*)5/529181)*566840)+.7)+/)LHL()G6+C/)

8/)7;4)-6414/*4)+<)86+/)<+./0)7;57)KM)*+,-+./01)N!"D??>?)5/0)!"D??F>O)2450)7+)5)

18G/8<8*5/7)04*64514)8/)PLL)#FKK)=QQAB)#;.1)8/08*578/G)7;57)8/)7;81)*514)86+/)81)/+7)8/;83878/G)

7;4)5*78+/)+<)7;4)KM)*+,-+./01B)#;464<+64)87)64,58/1)./*2456);+C)86+/)5<<4*71)7;4)

5*78:879)+<)7;4)KM)*+,-+./01)5/0)<.67;46)C+6R)81)64S.8640)7+)*2568<9)7;4)4<<4*71)+<)86+/)+/)

7;4)PLL)#FKKB))

)

T44/4/0552)'()"#*)-6+-+140)7;57)7;4)*+,-+./01)C464)5*78/G)0864*729)+/)5)*+,-+/4/7)+<)

7;4)#FKKB)#;4)64-+671)+<),+782879)521+)348/G)5<<4*740)39)7;4)*+,-+./01)240)7+)7;4)

*+/*2.18+/)7;57)7;4)*+,-+/4/7)348/G)756G4740),59)34)+/4)7;57)81);+,+2+G+.1)347C44/)

7;4)#FKK)5/0)<25G42256)19174,1)=>?EAB)#;4)4:804/*4)<+6)7;81)-6+-+140),4*;5/81,)C51)7;57)

<+22+C8/G)KM)*+,-+./0)76457,4/7)+<)!+,-'##"I)7;4)/44024)<825,4/71)+<)7;4)!DM)#FKK)C464)

18G/8<8*5/729)1;+6746)7;5/)<+6)./7645740)*4221)8/08*578/G)7;57)7;4)*+,-+./01)C464)5<<4*78/G)

/44024)5114,329)=>?EAB)M)64*4/7)17.09)39)7;4)15,4)G6+.-)1+.G;7)7+)04746,8/4)7;81)

*+,,+/)*+,-+/4/7)8/)!"#$%&'##"B)U9).18/G)17658/1)25*R8/G)08<<464/7)<25G42256)*+,-+/4/71)

N,+1729),4,365/4O)7;49);+-40)7+)804/78<9)C;8*;)+<)7;414)C464)641-+/18324)<+6)7;4)

*;5/G4)8/),+782879)144/)<+22+C8/G)*+,-+./0)76457,4/7)=>?VAB)H+C4:46)7;81)17.09)C51)

./5324)7+)1;+C)7;57)7;4)KM)*+,-+./01)0864*729)5<<4*740)<25G42256)*+,-+/4/71B)#;4)

5.7;+61)*+/*2.040)7;57)7;4)KM)*+,-+./01)C464)/+7)0864*729)8/;83878/G)KD!>)#FKK)+6)

<25G42256)*+,-+/4/71)5/0)C464),+17)28R429)8/7465*78/G)C87;)+7;46)756G471)C87;8/)7;4)*422I)

7;.1)8/0864*729)5<<4*78/G)7;4)4W-64118+/)+<)7;414):86.24/*4)<5*7+61)=>?VAB))

)

#+)804/78<9)7;4)-6+748/)756G471)+<)7;4)1528*92804/4)5*92;9065X8041)7;4)$+4)253)*566840)+.7)

5/)5<<8/879)-.22J0+C/)51159).18/G)YL??@Z)N!"D??>?O)8,,+3828140)+/7+)5/)M<<8G42),5768WI)

7;4)-6+*411)+<)C;8*;)81)+.728/40)8/)[8G.64)>J@)=>??AB)#;4)*+,-+./01)C464)8/*.35740)C87;)

LHL()*422)291574)5/0)7;4),5768W)C51)C51;40)4W74/18:429)7+)64,+:4)5/9)/+/J1-4*8<8*5229)

3+./0)-6+748/1B)K-4*8<8*5229)3+./0)-6+748/1)C464)42.740).18/G);8G;)*+/*4/76578+/1)+<)<644)

*+,-+./0)5/0)C464)14-565740).18/G)K&KJDM\LB)#;4)42.740)-6+748/1)C464)804/78<840)39)

75/04,),511)1-4*76+,4769B))

)
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)

!"#$%&'()*'+,&%,"&-'./'01&'2//"3"04'5$66)7.-3'28824'0.'7&0&%9"3&'01&':"37"3#'5%.0&"38'./'01&'826";46"7&3&'

2;46147%2<"7&8='>(?'#*+)*,-)./01/234)567),4+3-,8,+4)89/0)9+1/9-+9:827,/3)6776;7)<//=,3>)8/9)4+.9+67+4)?@@)

#ABB)+C19+77,/3D)>@?)#*+)*,-)./01/234)567)6--6.*+4)-/)63)E88,>+<)7211/9-D)>A?'#*+)E88,>+<)<6F+<<+4)

./01/234)567)0,C+4)5,-*).+<<)<;76-+G)6<</5,3>)-*+)12-6-,H+)-69>+-7)-/)F,34D)>B?'"/3I71+.,8,.6<<;)F/234)

19/-+,37)5+9+)9+0/H+4)F;)567*,3>)634)71+.,8,.6<<;)F/234)19/-+,37)5+9+)+<2-+4)5,-*)*,>*)./3.+3-96-,/37)/8)

-*+)89++)./01/234D)>*?'@<2-+4)19/-+,37)5+9+)9+7/<H+4)F;)B&BIJEK@)634)19/-+,3)F6347)H,726<,7+4)F;)

(/<</,46<)L<2+)B-6,3)634)+C.,7+4D)>C?'J9/-+,3)F6347)5+9+),4+3-,8,+4)F;)0677I71+.-9/0+-9;D))

)

#*,7)6776;),4+3-,8,+4)3,3+-++3)12-6-,H+)-69>+-7)/8)-*+)BE)./01/2347)5*,.*)69+)<,7-+4),3)

#6F<+)MIN)5*,.*)5+9+),4+3-,8,+4)89/0)6)B&BIJEK@)>+<)7*/53),3)O,>29+)MIPD)#*,7)-*+7,7)

19+7+3-7)63),3H+7-,>6-,/3)/8)6)7+<+.-,/3)/8)-*+7+)19/-+,3)-69>+-7),3.<24,3>)-*+).;-/1<670,.)

19/-+,37)#1CG)O/<QG)R9FEG)634)E4*@)634)-*+)1+9,1<670,.)19/-+,37)O=<LG)O=1E)634)B29ED)

@6.*)19/-+,3)-69>+-)5,<<)F+),3-9/42.+4)6-)-*+)F+>,33,3>)/8)-*+)9+<+H63-)$+72<-7).*61-+9D))

)

!"#$%&'(&)*+$"+,*-.%/-&*$ 0''&1"22"3,$%&'(&)*+$&*$
456,2$3)((&7#$

8"9$456,2$%&'(&)*+$:"#;$
%,22$2<3/#,$$

=,'&>,$*&*?3(,%".%/22<$1&)*+$
(7&#,"*3$1<$:/3;"*6$/*+$,2)#,$
3(,%".%/22<$1&)*+$(7&#,"*3$

@,(/7/#,$(7&#,"*3$1<$@A@?B4CD$
/*+$E&&'/33",$3#/"*$#&$>"3)/2"3,$
1/*+3$$

0+,*-F<$(7&#,"*3$1/*+3$)3"*6$
'/33?3(,%#7&',#7<$

!" #" $"

%" &" '"

456,2$
3)((&7#$$

2<3/#,$
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)

!"#$%&'()*'+,+)-./0'#&1'23'45&'6%24&"7'3%894"27:'3%2;'45&'833"7"4<'6$11)=2>7'8::8<?'*+,-./,)0123)!"#$%&')

%456)7/1/)89:;<-./=)78.>)?008@/A)A-</AA/=)78.>)BCDD5E)-9=)7-,>/=)/F./9,8G/A+)H.>/)A-,.)7-,>)01-:.829)8,)

,>279)>/1/IJ)KL/:808:-AA+)<2;9=)L12./89,)7/1/)/A;./=);,89@)ED)-9=)EDD)MB);9A-</AA/=)BCDD5EJ)#>/)?008@/A)

3-.18F)7-,),.18LL/=);,89@)4N)-:/.8:)-:8=J)CO;-A)G2A;3/,)20),-3LA/,)0123)/-:>)01-:.829)7/1/),/L-1-./=)<+)

K&KPQ?RC)-9=).>/9)G8,;-A8,/=);,89@):2AA28=-A)<A;/),.-89J)#>/)<-9=,)7/1/)8=/9.808/=)<+)3-,,),L/:.123/.1+J)

#>/)8=/9.8.+)20)/-:>)<-9=)8,)=/.-8A/=)89)#-<A/)4PSJ)#>8,)08@;1/)8,)-=-L./=)0123)T4DDU?)

)

(?@ !"#$%&'%()*%+,&-*.('

#>/)2G/1-1:>89@)-83)20).>8,)L12V/:.)7-,).2)=/./1389/)7>8:>)20).>/)L;.-.8G/)K?):23L2;9=)

.-1@/.,)7-,)1/,L29,8<A/)021).>/)L>/92.+L/)2<,/1G/=)02AA2789@).1/-.3/9.)20)!"#$%&')

%456WX6)78.>).>/)K?):23L2;9=,)P)-)=/:1/-,/)89)*CC)#YKK)-9=)-9)89:1/-,/)89)0A-@/AA-1)

/FL1/,,829J)K/G/9).-1@/.,)7/1/),/A/:./=)021)0;1.>/1)89G/,.8@-.829J)Z21)/-:>),/A/:./=).-1@/.)

L12./89[).>/)-83)7-,).2)89G/,.8@-./).>/)/00/:.)20)@/9/)=/A/.829)29).>/)L>/92.+L/)20)!"#$%&'#

%456J)?A29@,8=/)L>/92.+L8:),.;=8/,[),.1;:.;1-A)-9=)0;9:.829-A):>-1-:./18,-.829)20).>/)

.-1@/.)L12./89,)7-,):29=;:./=J)#>8,)1/O;81/=).>/);,/)20)-)1-9@/)20)<82L>+,8:-A)-9=)

<82:>/38:-A)./:>98O;/,).>-.)/9-<A/=)0;1.>/1)89G/,.8@-.829)89.2).>/),L/:808:)89./1-:.829,)

2::;1189@)</.7//9).>/).-1@/.)L12./89,)-9=).>/)K?):23L2;9=,J)'9=/1,.-9=89@).>/,/)

89./1-:.829,)@-G/)89,8@>.,)89.2).>/)3/:>-98,3)20)-:.829)20).>/)K?):23L2;9=,)-9=)>27)

.>/+)1/@;A-./).>/)*CC)#YKKJ))

)

) )
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!"#$% &'#("#)%*+% &'#'%% ,-./'0#%12#3/0.#% 4'5525"-%3.67"-/6'#/%

*) +,-*./01/.0) !"#$% &2345674829:/2;,75;48<38=634,<)64,=78>=7?63)1@)

3=,A34?>3)

B568=C?>A)

1) +,-*./010D/) E19*

F)

75=86736,B?C)=4863,<) G<H<8I<)

J) +,-*./0J*D1) EJD9

F)

75=86736,B?C)=4863,<) G<H<8I<)

F) +,-*./0*/FK) &'(% 67,8C)=348L,;?>3) B568=C?>A)

.) +,-*1.*.D1K) )*+,% 75=86736,B?C)=4863,<) B568=C?>A)

K) +,-.J90F/) !-#.% MNOP265=3)11)H&?)=3=6,;5C2=48C5C)+/02&1230)

,>8A34?>3)

,<<342A3AQ4?<3)R)

=34,=C?>A)

K) +,-*./00D1.) 4156% 645=68=7?<)43=43>>84)Q,<;,<+)=4863,<) B568=C?>A)

9) +,-*F9J9D) '10% =78>=784,Q8>5C=548=78>=7?63)>5<67?>3) B568=C?>A)

/) +,-*./0F*K0) &78% 67438<,<3);375;48+3<?>3) B568=C?>A)

D) +,-F1FD9) '1".% +?AA?2+CG6?A?63)H,<?>3) B568=C?>A)

D) +,-*./010KF) 3*96% "23675CA?C3,A,;3)43;GB6?>3) B568=C?>A)

D) +,-JDK1D1) :#76% +C5B348C);375;48+3<?>3) B568=C?>A)

*0) +,-*.9DD9J/) 0;16% >G4S,S?C)=4863,<)T) =34,=C?>A)

**) +,-*./0FF..

))

:#36% +CG6?A,<3)>5<6736?>3) B568=C?>A)

*1) +,-*./0*FK9) 278<% (8T2C,<H3;)?B36?C;375;3);375;48+3<?>3) B568>8C)

*J) +,-*./JJF.1) !-'6% MNOP265=3)=3=6,;5C2=48C5C)+/02&1230),>8A34?>3) =34,=C?>A)

*F) +,-*./0*KD*) )3+<% 75=86736,B?C)=4863,<) G<H<8I<)

*.) +,-*DF191*) UV2#G) =4863,<)B7?,<)3C8<+?6,8<)V?B684) B568>8C)

*K) +,-.109/1.1) 0&+<% A36?CC8=4863?>3)=43BG4>84) >3B4363;)

8"(5'%9:;%,2/"/0<'%/"-='/%7-./'0#>%.1%/?'%>"503@50$'#'%"3@5?@$-"A0$'>%1-.6%!"#$%&'#B9CDEFDG%#?4+36)=4863,<>)

,;3<6,V,3;),<)673)>6G;5)Q5)W?<+)*&%2#=)X*00YZ)#73)Q?<;)B8CGA<)43V34>)68)673)=4863,<)Q?<;)=43>3<63;),<)M,+G43)

*2K)[Q?<;)K)?<;)D)?==3?4)AGC6,=C3)6,A3>)?>)A843)67?<)8<3)=4863,<)I?>)=43>3<6),<)673>3)Q?<;>\Z))

)

9GH !"#$%&'"()*+(%),)(-.,"')-"#/+#0+$,#-."/+-),1.-'%

]3S34?C)Q,8=75>,B?C)63B7<,^G3>)I343)G>3;)6748G+78G6)673)I84H)=43>3<63;),<)67,>)673>,>)68)

B7?4?B634,>3)673)=4863,<)6?4+36>)8V)673)>?C,B5C,;3<3)?B5C75;4?_,;3>Z)#73)Q,8=75>,B?C)

A3678;>)G>3;),<BCG;3)`24?5)B45>6?CC8+4?=75:)>A?CC)?<+C3)`24?5)>B?6634,<+)?<;)?<?C56,B?C)

GC64?B3<64,VG+?6,8<)?<;)?)Q4,3V),<648;GB6,8<)68)673>3)Q,8=75>,B?C)A3678;>),>)+,S3<)Q3C8IZ))

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

*+,-./0)12+34)5+46-377,8+39:4)/6)3);/<.74)=6.<)-.5:0/>=.)-:3-)377,;6)-:.)/0?.6-/83-/,0),@)

9+,-./0)6-+=5-=+.)3-)-:.)3-,A/5)7.?.7B)#:/6)A.-:,<),@)9+,-./0)6-+=5-=+.)<.-.+A/03-/,0):36)

8/?.0)/06/8:-6)/0-,)-:.).0C4A3-/5)A.5:30/6A6D)9+,-./029+,-./0)30<)9+,-./027/830<)

/0-.+35-/,06B)#:/6)6-+=5-=+37)/0@,+A3-/,0)9+,?/<.6)-:.)E36/6)@,+)6-+=5-=+.)E36.<)<+=8)

<.6/80D);:/5:)530)7.3<)-,)-:.)<.?.7,9A.0-),@)A,+.)69.5/@/5)<+=86B)

)

 !!!"#$%!#&'"(()*!"+,#$',-)!#"!"#"!

12+346)3+.)3)@,+A),@).7.5-+,A380.-/5)+3</3-/,0);/-:);3?.7.08-:6)E.-;..0)FBG)30<)GFF)H)

IG)H)J)FBG)0AKB)12+34)5+46-377,8+39:4)=6.6);3?.7.08-:6),@)FBL)2)GBM)H);:/5:)3+.),@)3)6/A/73+)

6537.)-,)-:.)3-,A)E,0<)7.08-:6)@,=0<)/0)9+,-./0)A,7.5=7.6)30<)-:=6)-:.4)530)E.)=6.<)-,)

+.6,7?.)/0-.+23-,A/5)</6-305.6B)N:.0)30)12+34)/0-.+35-6);/-:)30).7.5-+,0)/0)3)A,7.5=7.)/-)

/6)653--.+.<B)12+34)5+46-377,8+39:4)+.7/.6),0).736-/5)653--.+/08),@)12+346);:.+.)-:.)

;3?.7.08-:),@)-:.)/05/<.0-)12+34)E.3A)/6).>=/?37.0-)-,)-:.)653--.+.<)12+34B))

)

O6);.77)36).736-/5)653--.+/08)@+,A).7.5-+,06)-:.),-:.+)E36/5)+.>=/+.A.0-),@)12+34)

5+46-377,8+39:4)/6)-:.)9+,<=5-/,0),@)9+,-./0)5+46-376B)O)9+,-./0)5+46-37)/6)3)+.9.3-/08)

93--.+0),@)A,7.5=7.6)+.8=73+74)3++308.<)/0)-:+..2</A.06/,06B)#:.)6A377.6-)+.9.3-/08)=0/-)

/0)3)5+46-37)/6)P0,;0)36)-:.)=0/-)5.77D)<.@/0.<)E4)-:.)7.08-:),@)-:+..)3Q.6)I!"#$#30<)5K)30<)

-:+..)3087.6)E.-;..0)-:.6.)3Q.6)IRDS)30<)TKB)#:.)E36/5)8.,A.-+4),@)3)=0/-)5.77)530)E.)

57366/@/.<)/0-,)6.?.0)5+46-37)646-.A6)03A.74U)-+/57/0/5D)A,0,57/0/5D),+-:,+:,AE/5D)

-.-+38,037D)-+/8,037D):.Q38,037)30<)5=E/5B)O93+-)@+,A)-:.)-+/57/0/5)5+46-37)646-.AD).35:)

646-.A):36)30)366,5/3-.<)A/0/A37)/0-.+037)64AA.-+4B)#:.)364AA.-+/5)=0/-)<.65+/E.6)-:.)

6A377.6-)=0/>=.)=0/-);/-:/0)3)=0/-)5.77D)-:=6)/-)@,77,;6)-:3-)6/05.)-:3-)-:.)-+/57/0/5)=0/-)5.77)

:36)0,)/0-.+037)64AA.-+4D)/0)-:/6)536.D)-:.)=0/-)5.77)30<)-:.)364AA.-+/5)=0/-)3+.)-:.)63A.B)

#:.)364AA.-+/5)=0/-)/6)-:.)6A377.6-)3A,=0-),@)/0@,+A3-/,0)+.>=/+.<)-,)+.5,06-+=5-)-:.)

.0-/+.)5+46-37)73--/5.B)

)

$.9.3-/08)93--.+06);/-:/0)3)5+46-37)530)E.)=6.<)-,)<+3;)V73--/5.)9730.6V)IW/8=+.)G2XKB)

Y3--/5.)9730.6)3+.).>=3774)6935.<)30<)6.93+3-.<)E4)3)</6-305.)I%KB)N:.0)3)A,0,5:+,A3-/5)

12+34)E.3A)/6).736-/53774)653--.+.<)E4)30).7.5-+,0D)-:.)3087.)3-);:/5:)/-)/6)653--.+.<)/6)
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*+,-.)/0)/1*)-23.*)04)/1*)52657*2/)8*-9):;<=)!2)0>7*>)/0)7*/*>952*)/1*)75?/-26*)8*/@**2)

/@0).-//56*)A.-2*?)-20/1*>)52657*2/)BC>-D)2**7?)/0)8*)?6-//*>*7)4>09)-)60>>*?A027523)

A052/)02)-)7544*>*2/).-//56*)A.-2*=)E??,9523)/1-/)/1*)/@0)BC>-D?)->*)52)A1-?*)@5/1)*-61)

0/1*>)8*40>*)>*4.*6/502F)/1*)A-/1C.*23/1)8*/@**2)/1*)A.-2*?)9,?/)8*)-2)52/*3*>):!<)04)/1*)

@-G*.*23/1):H<F)0>)!HF)52)0>7*>)40>)/1*9)/0)>*9-52)52)A1-?*=)#1*>*40>*)@1*2)/1*)

@-G*.*23/1)-27)/1*)>*4.*6/502)-23.*)->*)I20@2F)/1*)75?/-26*)8*/@**2)/1*).-//56*)A.-2*?)

6-2)8*)6-.6,.-/*7=)#15?)40>9?)/1*)8-?5?)04)J>-33K?).-@):L+,-/502)M<N)

)

!!! ! !!! !"# !!) !"#$%&'()*)

) )

)

+&,#-.)*/0)1(2&3.(%)4/-$56)$-.).7$6%&2$775)62$%%.-.3)8-'9)7$%%&2.):7$(.6)$22'-3&(,)%');-$,,<6)7$=>)O-//56*)

A.-2*?)->*)?10@2)52)8.,*)@5/1)>*A*-/523).-//56*)A052/?)?D980.5?*7)8D)65>6.*?=)#1*)75?/-26*)8*/@**2)/1*)

.-//56*)A.-2*?)5?)7*20/*7)8D)"=)BC>-D?)->*)>*A>*?*2/*7)-?)3>*D).52*?P)7-?1*7)3>*D).52*?)52756-/*)/1-/)/1*)/@0)

BC>-D?)->*)52)A1-?*)@5/1)*-61)0/1*>=)#1*)-23.*)04)>*4.*6/502):;<)-27)/1*)75?/-26*)8*/@**2)/1*)A.-2*?):"<)

1-G*)8**2).-8*..*7=))

!2)-)6>D?/-.F)BC>-D?)->*)?6-//*>*7)4>09)9,./5A.*)A.-2*?)@1*2)/1*D)->*)52)A1-?*F)5=*=)

,27*>30523)602?/>,6/5G*)52/*>4*>*26*=)#1*D)6-2)8*)7*/*6/*7)*QA*>59*2/-..D)-?)7544>-6/502)

9-Q59-=)R526*)/1*)?6-//*>523)7*>5G*?)4>09)7544*>*2/).-//56*)A.-2*?F)/1*)A-/1C.*23/1)

/>-G*..*7)8D)/1*)BC>-D?)4>09)*-61)A.-2*)5?)7544*>*2/=)#15?)5?)7*?6>58*7)8D)/1*)O-,*)

60275/502?)/1-/)7*?6>58*)/1*)S5..*>)52756*?P)#$%&)-27)'%>*.-/*)/1*)0>5*2/-/502)04)/1*),25/)6*..)

*73*?):($%)$%-27)*+%/0%/1*)7544*>*26*)52)A-/1C.*23/1=)L-61)#&')>*4.*6/502F)0>)K?A0/KF)>*60>7*7)

8D)/1*)7*/*6/0>)60>>*?A027?)/0)@-G*?)?6-//*>*7)4>09)-)A.-2*)52)-),25/)6*..F)40>)*-61)04)/1*)

,25/)6*..?)@5/152)/1*)6>D?/-.=))

)

!"

!"

#"

#"

#"
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#*+),-./0/-1.)-2)0*+)3+24+50/-1.)-1)0*+)6+0+50-3)73+)6/5070+6)89)0*+):1/0)5+44)716)0*+)

/10+1./09)-2)0*+)3+24+50/-1.)73+)6/5070+6)89)0*+)5-;,-./0/-1)-2)0*+);-4+5:4+.)/1)0*+):1/0)

5+44<)#*+).:;)-2)0*+).5700+3+6)=7>+.)=/0*/1)7):1/0)5+44)8+4-1?/1?)0-)71)!"#)27;/49)/.)

3+2+33+6)0-)7.)0*+).03:50:3+)2750-3@)! !! !! ! A)
)

! !! !! ! ! ! !! !!"#!!!!"!!!! ! !!! ! ! !"!!
!

!) !"#$%&'()*)

)

)

!1)BC:70/-1)D@)!! )/.)0*+)3+.-4:0/-1)6+,+16+10)70-;/5).5700+3/1?)2750-3@)!! !!! )716)!!! )73+)
0*+)23750/-174),-./0/-1.)-2)0*+)!0*)70-;)/1)0*+):1/0)5+44)2-3)+75*)-2)0*+)E/44+3)/16/5+.<)#*+)

6707)5-44+50+6)744-=);+7.:3+;+10)-2)0*+)/10+1./0/+.)F! !! !! ! G)=*/5*)?/>+.)/12-3;70/-1)

-149)78-:0)0*+)7;,4/0:6+.)-2)0*+)6/223750+6)=7>+.)716)1-0)0*+/3)3+470/>+),*7.+<)!1)-36+3)0-)

?+1+370+)71)+4+503-1)6+1./09);7,@),*7.+)/12-3;70/-1);:.0)2/3.0)8+)-807/1+6<)#*+3+)73+)

.+>+374);+0*-6.)2-3)-807/1/1?),*7.+)/12-3;70/-1)716)0*+);+0*-6):.+6)/1)0*/.)0*+./.)=7.)

;-4+5:473)3+,475+;+10@)=*/5*)/.)6/.5:..+6)/1)H+50/-1)I<J<D<))

)

 !"#"$%&''(%#)&*$"*+$,-&%(..)*/!+,-,*

K-3)7)?/>+1)539.074)-3/+1070/-1)-149)7).:8.+0)-2)!"#)27;/4/+.)=/44)6/223750@),3-6:5/1?).,-0.)-1)

0*+)6+0+50-3<)#*+3+2-3+)89)5*71?/1?)0*+)-3/+1070/-1)-2)7)539.074@)6/22+3+10)!"#)27;/4/+.)=/44)

8+)83-:?*0)/10-)0*+)5-33+50),-./0/-1)2-3)6/223750/-1)0-)-55:3<)#*+)6+?3++)-2)539.074)

.9;;+039)6/5070+.)*-=);719)-3/+1070/-1.)-2)0*+)539.074)1++6)0-)8+)5-44+50+6)/1)-36+3)0-)

-807/1)7)5-;,4+0+)6707).+0@)/<+<)*/?*+3).9;;+039)3+C:/3+.)2+=+3)-3/+1070/-1.<))

)

L-=)0*+)6/223750/-1)6707)73+)5-44+50+6)/.)6+,+16+10)-1)0*+)6+?3++)-2).9;;+039)=/0*/1)0*+)

539.074<)M)539.074)=/0*)*/?*).9;;+039)3+C:/3+.)2+=+3)-.5/4470/-1.)0-)5-44+50)7)5-;,4+0+)

6707).+0<)K-3)+75*)-.5/4470/-1)7)6/223750/-1)/;7?+)/.)5-44+50+6@)0*+3+2-3+)7)6707).+0);79)

5-107/1).+>+374)*:163+6)/;7?+.<)#*+)2/3.0).0+,)/1),3-5+../1?)0*+)/;7?+.)/.)0-)/16+N)0*+)

6707<)!16+N/1?)/6+10/2/+.)744)0*+)3+24+50/-1.)/1)0*+)/;7?+)716)6+0+3;/1+.)0*+).,75+)?3-:,)

716)0*+):1/0)5+44),737;+0+3.<)#*+)3+24+50/-1.)23-;)744)0*+)/;7?+.)73+)0*+1)/10+?370+6<)!1)

0*/.).0:69)8-0*)-2)0*+.+)2:150/-1.)=+3+)5733/+6)-:0):./1?)0*+),3-?37;)E-.24;)OIPQR<)

K-44-=/1?)/10+?370/-1@)0*+)6707)73+)0*+1).574+6)F*+3+):./1?)H(MSM)OIPTRG)0-)3+;->+)

.9.0+;70/5)+33-3.)57:.+6)89)376/70/-1)67;7?+)-3).4/?*0)6+>/70/-1.)/1)0*+)=7>+4+1?0*)
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*+,-./+-.*)*+0)0120,3405*6)75)0809*,-5):05;3*<)4=2)3;)*+05)9=89.8=*0:).;35/)2+=;0;)

->*=350:)03*+0,)0120,3405*=88<)-,)?,-4)=5)013;*35/)4-:08)@3606)4-809.8=,),028=90405*A6))

)

B-809.8=,),028=90405*)@B$A).;0;)=5)013;*35/);*,.9*.,0)-?)=)+-4-8-/-.;)2,-*035)*-)

9=89.8=*0)*+0)2+=;0;C)D+39+)=,0).;0:)35)*+0)9=89.8=*3-5)-?)*+0)0809*,-5):05;3*<)4=26)%50)

-?)*+0):3;=:E=5*=/0;)-?)*+3;)40*+-:)3;)*+0)2-;;3>383*<)-?)35*,-:.935/)4-:08)>3=;C)D+0,0)*+0)

9=89.8=*0:)0809*,-5):05;3*<):-0;)5-*)9-,,0;2-5:)*-)*+0);*,.9*.,0)-?)*+0)4-809.80)>035/)

:0*0,4350:6)#+3;)9=5)>0)*0;*0:)?-,)*+,-./+)*+0)/050,=*3-5)-?)D+=*)=,0)*0,40:)F-43*)

4=2;FC)D+0,0)2=,*)-?)*+0)4-:08)3;):080*0:)=5:)*+0)0809*,-5):05;3*<),09=89.8=*0:6)!?)*+0)

:05;3*<),04=35;)*+0);=40)*+3;)3;)35:39=*3E0)*+=*)4-:08)3;)5-*)>3=;0:)GHHIJ6))

)

#+0)353*3=8)4=2)/050,=*0:)?,-4)=)B$);-8.*3-5)3;).;0:)*-)4-:3?<)*+0)4-:08C)D+39+)3;)

4=532.8=*0:).;35/)4-809.8=,)/,=2+39;)2,-/,=4;);.9+)=;)(%%#)GHHHJ6)#+0)4-:3?30:)4-:08)

3;)*+05),0?350:)=/=35;*)*+0):=*=)*-)342,-E0)*+0)?3*)-?)*+0)4-:08)*-)*+0):=*=6)K-D)D088)*+0)

4-:08)?3*;)*+0)0120,3405*=8):=*=)3;)40=;.,0:)><)*+0)F$L?=9*-,F)@MN.=*3-5)OAC)D+39+)

9-42=,0;)*+0)->;0,E0:)=4283*.:0;)@!! !! !! ! A)D3*+)*+0)9=89.8=*0:)=4283*.:0;)

@!! !! !! ! AP)
)

! ! ! !! !! !! ! ! !! !! !! !
!! !! !! ! ) !"#$%&'()*)

)

)

#+0)$L?=9*-,)3;)9-42=,0:)D3*+)*+0)$?,00)D+39+)3;):0,3E0:)?,-4)=);0*)-?):=*=)*+=*)D=;)5-*)

.;0:)35)*+0),0?350405*)9=89.8=*3-5;6)#+0)$?,00)?=9*-,)3;).;0:)*-)4-53*-,)D+0*+0,)*+0):=*=)

=,0)>035/)-E0,?3**0:6))

))

QL,=<)9,<;*=88-/,=2+<)3;)=)2-D0,?.8)*--8)?-,)8--R35/)=*)2,-*035);*,.9*.,0C)+-D0E0,)35)=)

9,<;*=8)8=**390)2,-*035;)=,0);.>S09*0:)*-)9,<;*=8)2=9R35/)?-,90;6)#+3;)4=<):3;,.2*)*+0)

;*,.9*.,0)-?)*+0)2,-*035);-)*+=*)*+0);*,.9*.,0)->*=350:)4=<)5-*),02,0;05*)*+0)

9-5?-,4=*3-5)-?)*+0)2,-*035).5:0,)2+<;3-8-/39=8)9-5:3*3-5;6)T.,*+0,4-,0C)?8013>80),0/3-5;)

=,0)-?*05):3??39.8*)*-)->;0,E0C)D+39+)40=5;)*+=*)*+0;0),0/3-5;)=,0)-?*05)5-*)4-:0880:)35)

9,<;*=8);*,.9*.,0;6)#+0,0?-,0)*+0)9-4>35=*3-5)-?);*,.9*.,=8):=*=)->*=350:)?,-4)QL,=<)

9,<;*=88-/,=2+<)=5:)9-4280405*=,<);*,.9*.,=8)*09+53N.0;)3;)>09-435/)359,0=;35/8<)

9-44-56))
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!"# !"#$$%!"#$%&'$!"#$%!"##$%&!"%

*+,-)./012)3024516678019:2;)4<166)1=86-)./012)43155-0+=8)>?@.?A)0-6+-4)7=)5:-)37:-0-=5)

43155-0+=8)7B)./0124)B07<)9075-+=4C)D7E-F-0;)G=6+,-)+=)3024516678019:2)5:-)43155-0+=8)

<76-3G6-4)10-)01=H7<62)70+-=5-H)+=)476G5+7=;)5:G4)5:-)43155-0+=8)H151)10-)H-0+F-H)B07<)166)

9744+I6-)70+-=515+7=4)7B)5:-)9075-+=)90-4-=5)+=)476G5+7=C)#:+4)5:-0-B70-)0-HG3-4)5:-)

0-476G5+7=)6+<+54)7B)5:+4)5-3:=+JG-)>KL)/)ML)NA)37<910-H)E+5:)./012)3024516678019:2)E:-0-)

4GI/N=84507<)0-476G5+7=)H151)31=)I-)7I51+=-HC)?@.?)H151)8+F-)H-51+64)1I7G5)5:-)4+O-)1=H)

7F-0166)4:19-)7B)5:-)<76-3G6-)1=H)31=)I-)G4-H)57)8-=-015-)1=)!"#$%$&$')<7H-6)7B)5:-)

9075-+=C)#:+4)5-3:=+JG-)+4)1996+31I6-)57)1)6108-)01=8-)7B)<76-3G610)H+<-=4+7=4)B07<)

<+307<-5-04)57)=1=7<-5-04C)?+=3-)5:-)<76-3G6-4)10-)B0--)+=)476G5+7=;)+=B70<15+7=)1I7G5)

5:-)B6-P+I+6+52)E+5:+=)5:-)4245-<)31=)I-)0-476F-H)B07<)?@.?)H151)7BB-0+=8)1=)1HF1=518-)

7F-0)75:-0)450G35G016)<-5:7H4C))

)

 !"#!$%&'&$()**+(',)-$&-%$'.+)/0!!"#"!

?@.?)H151)10-)3766-35-H)7=)1)M&)H-5-3570;)14)+=)./012)3024516678019:2;)1=H)4+=3-)5:-)

<76-3G6-4)10-)01=H7<62)70+-=5-H)+=)476G5+7=)5:-0-)+4)=7)=--H)57)0-70+-=5)5:-)41<96-C)

#:-0-B70-)5:-)H151)3766-35-H)I2)5:-)H-5-3570)10-)+475079+3)1=H)01H+16)1F-018+=8)7B)5:-)H151)

+<907F-4)5:-)4+8=16)57)=7+4-)015+7)>Q+8G0-)K/RAC)#:-)+=5-=4+52)7B)5:-)43155-0+=8)+4)1)BG=35+7=)

7B)5:-)<7<-=5G<)501=4B-0)!)>SJG15+7=)TAU))
)

! ! !!! !"#!! ) &'()*+,-%.%

)

V:-0-)!)+4)5:-)E1F-6-=85:)7B)5:-)+=3+H-=5)I-1<)1=H)!)+4):16B)7B)5:-)43155-0+=8)1=86-C))
)

)

)
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)

!"#$%&'()*'+,-+'./0/'1233&10"245'#*+),-./+01)234,5+)02),536+7)01/.)3)4.1.6*-.43/06)89-3:);+34)317)/*+)

263//+-+7)89-3:2)3-+)4+32<-+7).1)3)=&)7+/+6/.->)#*+)263//+-01?)31?5+)02)=@>)A/)2:16*-./-.1)89-3:)2.<-6+2)

/*+)702/316+);+/B++1)/*+)234,5+)317)/*+)7+/+6/.-)02)3,,-.C043/+5:)=>D)4>))

)

!1)3)EA8E)+C,+-04+1/)263//+-01?)6<-F+2)G.-)/*+)2.5F+1/)317)/*+),-./+01)01)2.5</0.1)3-+)

6.55+6/+7>)H./*)4+32<-+4+1/2)3-+)-+I<0-+7)32)/*+)263//+-01?)01/+120/:).G)/*+),-./+01)02)

7+-0F+7);:)2<;/-36/01?)/*+)263//+-01?).G)/*+)2.5F+1/)G-.4)/*+)/./35)263//+-01?)JG-.4)

,-./+01)317)2.5F+1/K>)L-./+012)263//+-)B+3M5:)B0/*)31)3F+-3?+)+5+6/-.1)7+120/:).G)N)O>PP)+9

QRS)6.4,3-+7)B0/*)B3/+-)B*06*)*32)31)+5+6/-.1)7+120/:).G)N)O>SS)+9QRS)TUUOV>)E<;/-36/0.1)

.G)2.5F+1/)263//+-01?)73/3)G-.4)/*+)/./35)263//+-01?)-+2<5/2)01)3)263//+-01?)6<-F+W)31)

+C34,5+).G)B*06*)02)2*.B1)01)X0?<-+)U9Y>))

)

)

!"#$%&'()6'+,-+'71/00&%"4#'1$%8&75'ZC34,5+)263//+-01?)6<-F+2)G.-);<GG+-)2.5F+1/)J-+7KW),-./+01)01);<GG+-)

2.5</0.1)J;536MK)317)/*+)-+2<5/31/)263//+-01?)6<-F+).;/301+7);:)2<;/-36/01?)/*+)2.5F+1/)263//+-01?)6<-F+)G-.4)

/*+),-./+01)01)2.5</0.1)263//+-01?)6<-F+W)0>+>)263//+-01?)G-.4)/*+),-./+01)35.1+)J;5<+K>'#*02)G0?<-+)02)373,/+7)

G-.4)TUU=V>'

)

!"#$%&
'$()*+&

,-./&!&&

012&!&

34&

!"#$%&'("

)*
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%*+,)-.,)/0+12345*6)7+0--,38*2)87)0++45*-,6)943:)-.,)7+0--,38*2)8*-,*78-;)!!!!)87)
<34<43-84*0=)-4)-.,)7+0--,38*2)49)>4=,+5=,7)8*)74=5-84*)0?,302,6)4?,3)0==)438,*-0-84*7:)

@.8+.)87)6,7+38/,6)/;)-.,)&,/;,),A50-84*B)

)

! ! ! ! !! ! !!!!!
!"#!!"!"!
!"!"

!

!!!

!

!!!
)

!"#$%&'()*)

)

)

CA50-84*)D)7.4@7)-.0-)-.,)75>)49)-.,)8*-,*78-8,7)49)7+0--,38*2)934>)!)7<.,38+0=)0-4>7)87)

>5=-8<=8,6)/;)-.,)7+0--,38*2)90+-437)49)-.,)>4=,+5=,7)E!F)0*6)-.,)687-0*+,)/,-@,,*)
7+0--,38*2)0-4>7)E!!"F)0?,302,6)4?,3)0==)438,*-0-84*7G)H,?,30=)<030>,-,37)+0*)/,),I-30+-,6)

934>)HJKH)7+0--,38*2)60-0)8*+=568*2)8*943>0-84*)3,20368*2)-.,)70><=,)A50=8-;)E,G2G)-.,)

<3,7,*+,)49)0223,20-84*F:)-.,)>4=,+5=03)>077)49)-.,)<34-,8*:)-.,)306857)49)2;30-84*)E!!F)
0*6)-.,)>0I8>5>)68>,*784*)E&>0IF)49)-.,)<34-,8*)8*)74=5-84*G))

)

 !"#!$%&'&$()*+,--./0!+,-,.

!*8-80=)0*0=;787)49)7+0--,38*2)60-0)8*?4=?,7)0*0=;787)49)-.,)=4@)0*2=,)<03-)49)-.,)7+0--,38*2)

+53?,:)1*4@*)07)-.,)L58*8,3)3,284*G)#.,)L58*8,3)0<<34I8>0-84*)ECA50-84*)MF)87)?0=86)4*=;)

943)3,7-38+-,6)7)30*2,7)E! ! !"!! ! !!!)943)0)7<.,3,:)943)0)346)! ! !"!! ! !!!F)0*6)934>)

-.87)0<<34I8>0-84*)-.,)!!)0*6)!!!!)49)0)<34-,8*)+0*)/,)6,-,3>8*,6G)#.,)<030>,-,3)!!)
6,7+38/,7)-.,)7A503,)344-)49)-.,)0?,302,)7A503,6)687-0*+,)49),0+.),=,+-34*)934>)-.,)

<03-8+=,)+,*-3,G)N=4--8*2)!"#!!!!!!)0208*7-)!!)28?,7)0)=8*,03)<=4-)8*)-.,)L58*8,3)3,284*:)-.,)
7=4<,)49)@.8+.)28?,7)!!)0*6)@.,*),I-30<4=0-,6)-4)O,34)0*2=,)!!!!)+0*)/,)57,6)-4)
,7-8>0-,)-.,)>4=,+5=03)>077)49)-.,)<34-,8*G)!!)87)6,-,3>8*,6)8*-,30+-8?,=;)578*2)-.,)

<34230>)N$!P'H)QRRSTG)!*)-.,43;:)4*)0*)0/74=5-,)7+0=,)!!!!)7.45=6),A50=)-.,)7A503,)49)
-.,)*5>/,3)49),=,+-34*7)8*)-.,)7+0--,38*2)<03-8+=,7G)U4@,?,3:)8*)<30+-8+,)-.87)?0=5,)87)

+0=+5=0-,6)934>)>,0753,>,*-7)49)0)@,==)+.030+-,387,6)<34-,8*)@8-.)0)1*4@*)>4=,+5=03)

@,82.-:)5750==;)/4?8*,)7,35>)0=/5>8*G)U4@,?,3)>,0753,>,*-)49)-.87)<030>,-,3)87).82.=;)

757+,<-8/=,)-4),I<,38>,*-0=)<34/=,>7)75+.)07)-.,)<3,7,*+,)49)0223,20-,7)8*)-.,)70><=,)43)

5*+,3-08*-;)8*)-.,)+4*+,*-30-84*)QRRVTG)

)

!! ! ! !!! ! ! !"# ! !!!!
!!! ) !"#$%&'()/)

)
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*+,-./-)01)2)34.-25)674.4-5)5-840.)4,)019-.)2.)4.:4/2905)01);005),2<;3-)=72349>?)@0A-B-5)49)

/073:)23,0)+-):428.0,94/)9@29)9@-);509-4.)4,)B-5>)-30.829-:),0)9@29)9@-)674.4-5)5-840.)4,)29)

,7/@)30A)2.83-,)9@29)9@-):292)25-)+30/C-:)+>)9@-)+-2<),90;D)#@4,)5-840.)01)9@-),/299-54.8)

/75B-)4,)4.137-./-:)+>).0.E,;-/414/)4.9-52/940.,)0//7554.8)+-9A--.);2594/3-,)4.),037940.D)

#@-,-)4.9-52/940.,)4./37:-).0.E,;-/414/)2885-82940.?)A@4/@)5-,739,)4.)2),@25;)4./5-2,-)4.)

9@-),/299-54.8)4.9-.,49>)29)30A)2.83-,)2.:)4.9-5E;2594/3-)5-;73,40.?)A@4/@)5-,739,)4.)2)

:-/5-2,-)4.)9@-),/299-54.8)4.9-.,49>)29)30A)2.83-,D)#@-,-)4.9-52/940.,)5-,739)4.)2.)0B-5E)05)

7.:-5E-,94<2940.)01)!!)2.:)!!!!?)5-,;-/94B-3>D)FG2<;3-,)01),/299-54.8)/75B-,)230.8)A49@)

9@-45)674.4-5);309,)105);509-4.),2<;3-,)7.:-5804.8)4.9-5E;2594/3-)4.9-51-5-./-)05)

2885-82940.)25-),@0A.)4.)H4875-)IEIJD)674.4-5)2.23>,4,)/2.)+-)/2554-:)079)7,4.8);50852<,)

,7/@)2,)K$!L'M)2.:)*790$6)A@4/@)25-);259)01)9@-)*#M*M);50852<);2/C28-)NIIO?IIPQD))

)

)

!"#$%&'()(*'+,-+'./011&%"2#'/$%3&.'4"15'6$"2"&%'7891':"2.&1;<'(75B-,)25-)5-;5-,-.9294B-)01)2.)4:-23);509-4.)

,037940.)R+32/CS)A49@)49,)/055-,;0.:4.8)674.4-5);309)R4.,-9S),@0A4.8)34.-2549>T)2);509-4.),037940.)7.:-5804.8)

.0.E,;-/414/)2885-82940.)R85--.S)A49@)49,)/055-,;0.:4.8)674.4-5);309)R4.,-9S),@0A4.8)2.)4./5-2,-)4.)!!!!!29)
30A),T)2.:)2);509-4.),037940.)7.:-5804.8)4.9-5E;2594/3-)5-;73,40.)R5-:S)A49@)49,)/055-,;0.:4.8)674.4-5);309)

R4.,-9S),@0A4.8)2):-/5-2,-)4.)!!!!!29)30A)!D)#@4,)14875-)4,)2:2;9-:)150<)NIIUQD)

)

*39@078@)2.23>,4,)01)9@-)674.4-5)5-840.)01)9@-),/299-54.8)/75B-)84B-,)2)800:)

2;;50G4<2940.)01)!!!!)2.:)!!)105)9@-);509-4.)01)4.9-5-,9?)<05-)2//7529-)B237-,)/2.)

7,7233>)+-)0+924.-:)+>)2.23>,4.8)9@-):292)2,)2)17./940.)01)9@-);245E:4,92./-):4,954+7940.)

R;R5SSV))
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! ! ! ! !
!

!!! ! !!!!!! !"#!!"!!" !"
!

!
) !"#$%&'()*)

)

#*+),-./)01234562)7+83.59+8)4*+)7584:23+8)9+4;++2)+<+34.628)52)4*+),.64+52)84.1341.+=)#*58)

01234562)4.:2806.>8)4*+)7:4:)0.6>).+35,.63:<)8,:3+)5246).+:<?8,:3+)1852@):2)5275.+34)

A61.5+.)4.:2806.>)-A#/=)B2)54+.:45C+):,,.6:3*)46)7+4+.>5252@)4*+)&>:D)58)145<58+7)52)

,.6@.:>8)813*):8)E"%F);*+.+):).:2@+)60)&>:D)C:<1+8):.+)4+84+7)46)7+4+.>52+7)4*+)C:<1+)

4*:4)@5C+8)4*+)9+84)054)46)4*+)7:4:)GHHIJ=)#*+)&>:D):27)!!)C:<1+8)3:<31<:4+7)0.6>)4*+),-./)

01234562):.+)@+2+.:<<K)>6.+).+<5:9<+)4*:2)4*+)C:<1+8)694:52+7)0.6>):2:<K858)60)4*+)E1525+.)

.+@562)8523+):<<)60)4*+)83:44+.52@)7:4:):.+)18+7)46)7+4+.>52+)4*+8+),:.:>+4+.8=)#*58)58)

,:.4531<:.<K)5>,6.4:24)52)3:8+8);*+.+):)<5>54+7)21>9+.)60)7:4:),65248):.+)18+7)52)4*+)

E1525+.):2:<K858)GHHLJ=))

M581:<<K)4*+),-./)01234562)58):)18+01<)466<)06.)52545:<<K)3*:.:34+.5852@)4*+)36206.>:4562)60)

4*+),.64+52=)A6.)+D:>,<+N):)8,*+.53:<)69O+34);5<<)@5C+):)9+<<?8*:,+7),-./)31.C+);*+.+:8N):2)

+<62@:4+7)84.1341.+)@5C+8):)7584.5914562)8P+;+7)46;:.78)8>:<<)8)C:<1+8Q):27):)95>67:<)

7584.5914562)58)52753:45C+)60):)71>99+<<?8*:,+7)69O+34)-A5@1.+)H?HH/=)B8);+<<):8)9+52@)

18+01<)06.)4*+)7+4+.>52:4562)60)4*+)6C+.:<<)84.1341.+)60):),.64+52N)4*+),-./)7584.5914562)3:2)

:<86)9+)8+28545C+)46)8>:<<)3*:2@+8)52)4*+).+<:45C+),68545628)60).+8571+8)9+4;++2)84.1341.+8)

GHHRJ=))

)

+&,#-.)/0//)12-3)4&5%-&6#%&'(5)'7)4&77.-.(%)58$1.59)S<64)8*6;52@)+D:>,<+8)60)4*+),-./)012345628)694:52+7)

0.6>)7500+.+24)8*:,+8)-4*+),-./):27)4*+)8*:,+)*:C+)9++2)36<61.+7)36..+8,62752@<K/=)B2)+<62@:4+7).67)

-@.++2/)@5C+8):)8P+;+7)7584.5914562N):)71>99+<<)8*:,+)-,52P/)@5C+8):)95>67:<)7584.5914562Q):)0<:4)758P)-K+<<6;/)
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*+,-.)/)012/3)3+.41+054+26)47/4)+.).8+*7489).:-;-3)42;/13.)82;).),/85-.<)/).=7-1-)>1-3?)*+,-.)/)0-88@.7/=-3)

3+.41+054+26<)/63)/)72882;).=7-1-)>085-?)*+,-.)/)3+.41+054+26).:-;-3)42;/13.)8/1*-1)=/+1@;+.-).-=/1/4+26.A)

#7+.)B+*51-)+.)/3/=4-3)B12C)DEEFGA))

)

#7-)3-*1--)2B)HI2C=/I46-..H)21)3-*1--)2B)B283+6*)2B)/)=124-+6)I/6)0-)3-4-1C+6-3)5.+6*)

47-)J1/4:9)=824)>!!!!!!),-1.5.)!?)DEEKGA)L283-3)*82058/1)=124-+6.)*+,-)/)J1/4:9)=824);+47)/)
=-/:)/4)82;)/6*8-.)+6);7+I7)47-).I/44-1+6*)+64-6.+49)3-I/9.)/.)/)B56I4+26)2B)EM.

N

O);7-1-/.)

47-)J1/4:9)=824)B21)/6)56B283-3)=124-+6)8/I:.)/)=-/:)/4)82;)/6*8-.)/63)+6.4-/3)*+,-.)/)

=8/4-/5)+6);7+I7)47-).I/44-1+6*)=12B+8-)3-I/9.)/.)/)B56I4+26)2B)EM.)>L+*51-)E@EP?)DEEPGA)Q)

=/14+/889)B283-3)=124-+6)21)/)=124-+6);+47)B8-R+08-)8+6:-1)1-*+26.)I/6)*+,-)1+.-)42)/)=-/:)/4)

82;)/6*8-.)/826*);+47)/)=8/4-/5)21)/).8+*7489)+6I1-/.+6*)=12B+8-)/4)7+*7-1)/6*8-.)>L+*51-)

E@EP?A))

!"#$%&'()(*'+%,-./'012-3'"45"6,-"4#'-7&'86290,6-4&338'2:','0%2-&"4;'#9=+I/8)J1/4:9)=824.)B21)/6)56B283-3)

>1-3?O)=/14+/889)B283-3)>08/I:?)/63)/)B283-3)=124-+6)>085-?)7/,-)0--6)2,-18/+3)42).72;)47-)3+BB-1-6I-.)+6)47-)

.I/44-1+6*)+64-6.+49)/4)7+*7)/6*8-.A)#7+.)B+*51-);/.)/3/=4-3)B12C)DEESGA'

)

 !"#$%%&'()"*)+"%,-&"')+-.,/-,.$+)*."0)1231)#4-4!(;<;=

TQUT)3/4/)I/6)0-)5.-3)42)3-4-1C+6-)/)82;@1-.2854+26)!"#$%$&').7/=-)2B)/)=124-+6A)#7+.)+.)

26-)2B)47-)/3,/64/*-.)2B)5.+6*)TQUT).+6I-)+4)1-V5+1-.)62)=1+21):62;8-3*-)2B)47-)=124-+6)

.415I451-)42)*-6-1/4-)/)C23-8A)W2;-,-1O)+6)47-)I/.-);7-1-)47-1-)/1-).2C-)-R+.4+6*)

.415I451/8)3/4/O)-A*A)/)I19.4/8).415I451-)2B)/)32C/+6);+47+6)47-)=124-+6O)47+.)I/6)0-)5.-3)42)

I1-/4-)/)7901+3).415I451/8)C23-8A))

!"#$%&'"
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#*+,+)-,+).+/+,-0)1,23,-4.)-/-50-60+)72,)8*+)3+9+,-8529)27)!"#$%$&$')42:+0.)7,24);<=;)

:-8->)#*+)1,23,-4)&<??!"@)A*5B*)5.)1-,8)27)8*+)<#;<;).C58+)27)1,23,-4.@)5.)29+)27)8*+)

42.8)A5:+0D)C.+:);<=;)42:+00593)1,23,-4.)EFFG@FHIJ)-9:)-0293.5:+)&<K<!LM<)EFHFJ)A-.)

29+)27)8*+)75,.8)82)6+)4-:+)A5:+0D)-/-50-60+>)&<??!")C.+.)8*+)1N,O)1028)-9:)&4-P)

3+9+,-8+:)6D)M"%?)-.)8*+).+-,B*)/20C4+)B29.8,-598>)!8)Q7500.Q)8*+).+-,B*)/20C4+)A58*)C1)

82).+/+,-0)8*2C.-9:@):+9.+0D)1-BR+:):C44D)-824.>)<).54C0-8+:)-99+-0593)-032,58*4)5.)

C.+:)82):+8+,459+)8*+):C44D)-824)42:+0)8*-8)35/+.)8*+)6+.8)758)82)8*+).B-88+,593):-8->)

$C99593)&<??!").+/+,-0)854+.)72,)8*+).-4+).B-88+,593)1,2750+)3+9+,-8+.)-),-93+)27)

42:+0.@)8*+)/-,5-8529)6+8A++9)8*+.+)42:+0.)-B8.)-.)-9)59:5B-8529)27)8*+),+05-65058D)27)

42:+0)EFFSJ>)#*+)1,23,-4)&<??!T)C.+.)-)42:+00593)-11,2-B*).5450-,)82)8*-8)C.+:)6D)

&<??!"@)*2A+/+,)8*+)B241C8-8529-0)12A+,)-9:)854+),+UC5,+:)82),C9)8*+)1,23,-4)5.)

:+B,+-.+:)EFHHJ>)TC,8*+,42,+@)&<??!T)-002A.)-)/-,5-60+).+-,B*)/20C4+)A*5B*)-/25:.)

V62,:+,)+77+B8.V).24+854+.).++9)A*+9)8*+)&4-P)5.)75P+:)EFHHJ>)<9)-/+,-3+)&<??!T)42:+0)

5.)3+9+,-8+:)C.593)8*+)&<?<WX$).C58+)27)1,23,-4.@)A*5B*).C1+,5412.+)8*+)42:+0.)-9:)

7508+,)2C8)02A)2BBC1-9BD)6+-:.)EFHYJ>)#*+),+.C08593)6+-:)42:+0),+1,+.+98.)-)02AL

,+.20C8529)V+9/+021+V).8,CB8C,+)27)8*+)1,28+59>)Z2A+/+,@)8*+)759-0),+.20C8529)-88-59-60+)

7,24)!"#$%$&$'#42:+0.)/-,5+.)A58*):-8-)UC-058D)-.)A+00)-.)8*+)1,28+59).5[+@).*-1+)-9:)

:+3,++)27)70+P565058D)EFFIJ>)T2,)1,28+59.)A*+,+)-):+3,++)27).D44+8,D)*-.)6++9)

:+8+,459+:@)+>3>)7,24)8*+)205324+,5B).8-8+@)5412.593)B2,,+B8).D44+8,D)59)8*+)42:+00593)

3,+-80D)+9*-9B+.)8*+),+.20C8529)27)759-0),+.C08.)EFFSJ>))

#*+)B24659-8529)27);<=;):-8-)A58*)28*+,)B2410+4+98-,D).8,CB8C,-0)8+B*95UC+.)1,2/5:+.)

-)12A+,7C0)8220)72,)8*+).8C:D)27)1,28+59.)59)8*+5,).20C8529).8-8+>);<=;)277+,.)59.53*8.)5982)

1,28+59)70+P565058D)A*5B*)5.)278+9)C926.+,/-60+)A58*)28*+,).8,CB8C,-0)4+8*2:.@).CB*)-.)

B,D.8-0023,-1*D)A*5B*)5.)1,+7+,+985-00D)-4+9-60+)82)42,+),535:@)2,:+,+:)1,28+59.>)#*+)

70+P565058D)27)-)1,28+59)B-9)6+)-9-0D.+:)C.593)1,23,-4.).CB*)-.)X%?)NX9.+460+)

%18545.-8529)?+8*2:O)2,);%?%L&?&)EFHS@FHGJ>)\28*)1,23,-4.)3+9+,-8+)-)1220)27)

12..560+).8,CB8C,-0)B2972,4-8529.)-9:)8*+9).+0+B8)-).C6.+8)27).8,CB8C,+.)8*-8)6+.8)

:+.B,56+)8*+)+P1+,54+98-0).B-88+,593):-8->)<.)1-,8)27)8*5.)A2,R);%?%L&?&)A-.)C.+:)82)

-9-0D.+)8*+)70+P565058D)27)8*+)8-,3+8)1,28+59)TR0\>)
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!"# !"#$%&'(#$)*$&+#(,"&+'-*.#&'/"$

*+,-./01,-)2-/3,14+/30526,/07+)8*'(9)0:),);7<4352-)=4/>7?)/7)1>,3,1/430:4)/>4):0@4A):>,;4)

,+?)0+/43,1/07+:)75)=,137=7-412-4:)0+):7-2/07+B)*'()1,+)C4)2:4?)/7):/2?.);37/40+:)<0/>),)

<0?4)3,+64)75)=7-412-,3)<406>/:)537=),)54<)>2+?34?)&,-/7+:)84B6B);4;/0?4:9)/7):4D43,-)

>2+?34?E=0--07+)&,-/7+:)84B6B)D032:);,3/01-4:9)FGHIJB))

)

#>4),+,-./01,-)2-/3,14+/305264)8*'(9)2:4:),+)7;/01,-):.:/4=)/7)=7+0/73)/>4)=7D4=4+/)75)

=,137=7-412-4:)84B6);37/40+:9)0+)34:;7+:4)/7),)63,D0/,/07+,-)57314A)<>01>)0:)64+43,/4?)

?230+6)>06>E:;44?)14+/30526,/07+B)#>434),34)/<7)=,0+)/.;4:)75)7;/01,-):.:/4=)/>,/),34)

<0?4-.)2:4?K),C:73C,+14),+?)0+/435434+14B)*C:73C,+14)7;/01:)57--7<)/>4)=7D4=4+/)75)

=7-412-4:),/):;410501)<,D4-4+6/>:)84B6B)HLM)+=)573);37/40+:9B)#>4)0+/435434+14)7;/01:)

:.:/4=)0:):4+:0/0D4)/7)1>,+64:)0+)/>4)3453,1/0D4)0+?4N)75)/>4);37/40+):7-2/07+)17=;,34?)

<0/>),)345434+14)C25543):7-2/07+B)#>4)0+/435434+14)7;/01:):.:/4=)=7+0/73:)/>4)=7D4=4+/)

75),--);,3/01-4:)0+)/>4):7-2/07+),+?)?74:)+7/)34-.)7+)0+>434+/),C:73C,+14);37;43/04:)75)/>4)

;37/40+B)#>4)7;/01:):.:/4=:)=4,:234)/>4);37/40+)17+14+/3,/07+),:),)52+1/07+)75)3,?0,-)

;7:0/07+)<>01>),-7+6)<0/>)/>4)/0=4A)37/73):;44?),+?)/4=;43,/234),34)/>4)O4.);,3,=4/43:)

=7+0/734?)0+),+)*'()4N;430=4+/B)&4;-4/07+)75)/>4);37/40+)537=)/>4):7-2/07+)134,/4:),)

C72+?,3.)34607+)/>,/)=7D4:)/>3726>72/)/>4)1723:4)75),+)*'()4N;430=4+/B)#>434),34)/<7)

;30+10;,-)/.;4:)75)4N;430=4+/:)/>,/),34)1,3304?)72/)0+)*'(A):4?0=4+/,/07+)D4-710/.)8PQ9)

,+?):4?0=4+/,/07+)4R20-0C302=)8PS9A)C7/>)75)<>01>),34)?0:12::4?)C4-7<B))

)

 !"#$%"&'('$)&*+",)-$'.!!"#"!

!+)PQ)4N;430=4+/:A)>06>)37/73):;44?:),34)2:4?)/7)3,;0?-.):4?0=4+/)/>4);37/40+)/7<,3?:)

/>4)14--)C7//7=B)*)/.;01,-)*'()T14--T)14+/34;0414)0:):>7<+)0+)U06234)GEGV*B)#>4)14+/34;0414)

>,:)/<7)1>,++4-:)0+/7)<>01>)/>4)345434+14)C25543),+?)/>4);37/40+):7-2/07+:),34)-7,?4?B)

&230+6)/>4)1723:4)75),)PQ)4N;430=4+/A)/>4):4?0=4+/0+6);37/40+)=7D4:)/7<,3?:)/>4)

C7//7=)75)/>4)14--A)-4,?0+6)/7)?4;-4/07+)75)/>4);37/40+)537=)/>4)=4+0:12:B)#>0:)-4,?:)/7)

/>4)573=,/07+)75),):>,3;)C72+?,3.)C4/<44+)/>4)?4;-4/4?)34607+),+?)/>4)34607+)75)

2+0573=);37/40+)17+14+/3,/07+)/7<,3?:)/>4)C7//7=)75)/>4)14--B)*+,-.:0:)75)>7<)/>0:)

C72+?,3.)=7D4:)7D43)/0=4A):>7<+)0+)U06234)GEGVWA),--7<:)/>4)=4,:234=4+/)75)/<7)=,0+)
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*+,+-./.,01)/2.)0.34-.5/+/465)76.88474.5/)9!:)+53)/2.)/,+50;+/465+;)3488<0465)76.88474.5/)
9!:=)>2472)40).?*;+45.3)@.;6>A)
)

)

!"#$%&'()(*'+&,"-&./0/"1.'2&314"/5'&67&%"-&./8'!5)+)/B*47+;)CD0.7/6,)E'()7.;;)9:;)65.)72+55.;)765/+450)

@<88.,)+53)/2.)6/2.,)765/+450)/2.)*,6/.45)06;</465A)#2.)7657.5/,+/465)68)/2.)*,6/.45)+/).+72),+34+;)*604/465)

45)/2.)7.;;)40)-654/6,.3)45)/2.)E'()6F.,)/4-.)3<,45G)/2.)76<,0.)68)+5)HI).?*.,4-.5/A)9<;)#2.)*,6/.45)

@6<53+,B)+/)3488.,.5/)/4-.)*645/0)40)026>5)45)3488.,.5/)76;6<,0=)/2.).+,;4.0/)07+5)/+J.5)40)@;+7J)+53)/2.)

;+/.0/)07+5)/+J.5)40)B.;;6>A)#240)84G<,.)40)+3+*/.3)8,6-)KLCMNA'

)

#2.)24G2),6/6,)0*..30)<0.3)45)+)HI).?*.,4-.5/)G.5.,+/.)+);+,G.)G,+F4/+/465+;)86,7.)

9!!!!!:=)>2.,.)!!)40)/2.)-+00)68)/2.)*+,/47;.=)!!40)/2.),6/6,)0*..3)45),+34+50)*.,)0.7653)
9! ! !!!?),*-OMP:=)+53)!)40)/2.)340/+57.)8,6-)/2.)7.5/,.)68)/2.),6/6,A)#2.)-+00)68)

340*;+7.3)06;F.5/)3.*.530)65)/2.)*+,/47;.)-+00)+53)4/0)*+,/4+;)0*.74847)F6;<-.)9!:=)+0)>.;;)
+0)/2.)3.504/B)68)/2.)06;F.5/)9!:=)>2472)7+5)@.)7+;7<;+/.3)<045G)/2.)*,6G,+-)HQ&"#Q$R)

KLCSNA)#2.,.86,.)/2.)5./=)6,)@<6B+5/=)-+00)68)/2.)*+,/47;.)40)!! ! !! !! !! !)
T6F.-.5/)68)/2.)*+,/47;.)/2,6<G2)/2.)06;</465)G.5.,+/.0)+)8,47/465+;)86,7.)9!":=)>2.,.)!)
40)/2.)8,47/465+;)76.88474.5/)+53)!)40)/2.)F.;674/B)68)/2.)*+,/47;.A)E56/2.,)8+7/6,)/6)765043.,)
3<,45G)+5)HI).?*.,4-.5/)40)/2.)3488<0465)68)-6;.7<;.0)6**6045G)/2.)7657.5/,+/465)

G,+34.5/A)#2.)/,+50;+/465+;)3488<0465)76.88474.5/)9!:)40)-.+0<,.3)8,6-)/2.)0*,.+345G)68)/2.)

@6<53+,B)0..5)6F.,)/4-.A)#2.)H/6J.0DQ450/.45).U<+/465)026>0)/2+/)!)+53)+,.)!),.;+/.3)@B)
! ! !"!!!!=)>2.,.)!)40)/2.)G+0)7650/+5/=)!)40)/2.)+@06;</.)/.-*.,+/<,.)+53)!!)40)
EF6G+3,6V0)5<-@.,A)H6)/2.)0.34-.5/+/465)76.88474.5/)7+5)/2.5)@.)7+;7<;+/.3)<045G)

QU<+/465)W=)>2.,.)!)40)/2.),+34+;)F.;674/B)68)/2.)*+,/47;.)>2472)40)3./.,-45.3)8,6-)/2.)

340/+57.)/2+/)/2.)@6<53+,B)2+0)-6F.3)8,6-)/2.)-.5407<0)6F.,)/4-.A)#2.)<54/)68)

0.34-.5/+/465)76.88474.5/)40)0.76530)+53)40),.*6,/.3)45)HF.3@.,G)<54/0)9H=)LPDLX0:A))

)

! ! ! !!!! ! !
! !! !!

!!
! !"!!! !!!

!" ) =>$0/"1.'?'

!"#$%&'(

)*+%"(

, -
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)

*+,-.)/0.)1.2+3.,/4/+5,)-5.66+-+.,/)+1)+,678.,-.2)9:)1.;.<47).=>.<+3.,/47);4<+497.1)18-0)

41)/0.)157;.,/)81.2)?+,)/.<31)56)2+66.<.,-.1)+,)2.,1+/:)4,2);+1-51+/:@)41)A.77)41)/0.)

/.3>.<4/8<.)4/)A0+-0)/0.).=>.<+3.,/)A41)-5,28-/.2B)/0.)1.2+3.,/4/+5,)-5.66+-+.,/)+1)

-5,;.</.2)/5)4)1/4,24<2);478.B)818477:)/04/)A0+-0)A5872)9.)3.418<.2)+,)A4/.<)?!@)4/)
CDE(F))

)

*53.)*G)24/4)4,47:1+1)><5H<431B)18-0)41)*.26+/)IJCKLB)81.)/0.)M433).N84/+5,)?ON84/+5,)

P@)/5)352.7)/0.).;578/+5,)56)/0.)-5,-.,/<4/+5,)2+1/<+98/+5,)56)4)34-<5357.-874<)1>.-+.1)

41)4)68,-/+5,)56)/+3.)?!@)4,2)<42+47)>51+/+5,)?!@)8,2.<)/0.)+,678.,-.)56)1.2+3.,/4/+5,)4,2)

2+6681+5,)IJCPLF))

)

!"
!" !

!
!
!
!" !" !"!" ! !!

!!!! ) !"#$%&'()*)

)

#0.<.)+1),5).=4-/)1578/+5,)/5)/0.)M433).N84/+5,)4,2)*.26+/)/4Q.1)4),83.<+-47)4>><54-0)

/5A4<21)6+,2+,H)/0.)9.1/)1578/+5,F)!,)/0+1)/0.1+1)*G)24/4)A.<.)+,+/+477:)4,47:1.2)A+/0)*.26+/)

81+,H)4)1.2+3.,/4/+5,)-5.66+-+.,/)-?1@)2+1/<+98/+5,)4,47:1+1)IJCKBJCPLF)#0+1)4,47:1+1)+1)

81.687)41)477)56)/0.)1>.-+.1)><.1.,/)+,)/0.)1578/+5,B)A+/0+,)4)2.6+,.2)1)<4,H.B)-4,)9.)

591.<;.2F)R1183+,H)/04/)/0.)143>7.)A41)>8<.)/0+1)<.;.471)2./4+71)4958/)0+H0.<)57+H53.<+-)

1>.-+.1)/04/)4<.)65<3.2F)%,-.)/0.),839.<)56)1>.-+.1)><.1.,/)041)9..,)2./.<3+,.2)9:)*GB)

68</0.<)4,47:1+1)56)><5/.+,)1.76S4115-+4/+5,)-4,)9.)-5,28-/.2)81+,H)*OF)

)

 !"#$%"&'('$)&*"+,$-$./$,%!+,*,-

*O).=>.<+3.,/1)81.)75A.<)<5/5<)1>..21)4,2)75,H.<)<8,)/+3.1)/04,)*G).=>.<+3.,/1F)!,+/+477:)

/0.)><5/.+,)+,)1578/+5,)9.H+,1)/5)1.2+3.,/)/5A4<21)/0.)-.77)95//53)05A.;.<B)46/.<)4)

>.<+52)56)/+3.B)2+6681+5,)56)/0.)><5/.+,1)5>>51.1)/0.)-5,-.,/<4/+5,)H<42+.,/)/04/)65<31)

8,/+7)/0.1.)65<-.1)<.4-0).N8+7+9<+83F)%,-.).N8+7+9<+83)041)9..,)<.4-0.2)/0.<.)+1),5),./)

-04,H.)+,)/0.)><5/.+,)<42+47)2+1/<+98/+5,F)#0.)/+3.)/5)4-0+.;.).N8+7+9<+83)+1)2.>.,2.,/)5,)

4),839.<)56).=>.<+3.,/47)64-/5<1B)+,-782+,H)/0.)3411)56)/0.)>4</+-7.)4,2)/0.);5783.)56)

143>7.)81.2F)#0.<.65<.)/0.).=>.<+3.,/)+1)35,+/5<.2)/5).,18<.)/04/).N8+7+9<+83)041)9..,)

<.4-0.2F)T<5H<431)18-0)41)U+,V4/-0)?A<+//.,)9:)W.66<.:)M4<:B)',+;.<1+/:)56))



!"#$%&'(#!%")

 64 

(*++,-./-0.1)2.*3341)(#1)'256)-*7893,)4-9+4).*),+403,).:9.)+*)7*;,7,+.)*<).:,)

=*0+>93?)/4)*--033/+@A))

)

5.),B0/C/=3/07)9+),D8*+,+./9C)-*+-,+.39./*+)@39>/,+.)/4)-3,9.,>)E:,3,)>/<<,3,+.)

7*C,-0C93)E,/@:.)48,-/,4)93,)>/4.3/=0.,>).*)>/<<,3,+.)39>/9C)8*4/./*+4)E/.:/+).:,)-,CC1)/A,A)

:/@:)7*C,-0C93)E,/@:.)48,-/,4)E/CC)=,)C*-9.,>)9.).:,)=*..*7)*<).:,)-,CC)E:,3,94)C*E)

7*C,-0C93)E,/@:.)48,-/,4)E/CC)9>*8.)9)4:9CC*E,3),D8*+,+./9C)>/4.3/=0./*+A)#:,)>/4.3/=0./*+)

*<)>/<<,3,+.)48,-/,4)/4)>,8,+>,+.)*+).:,)=0*?9+.)7*C,-0C93)E,/@:.1).:,)9+@0C93);,C*-/.?)

9+>).,78,39.03,A)F*3)9)4/+@C,)83*.,/+1)*+,),D8*+,+./9C)>/4.3/=0./*+1)E:/-:)3,9>/C?)9CC*E4)

<*3).:,)>,.,37/+9./*+)*<).:,)98893,+.)E,/@:.)9;,39@,)7*C,-0C93)7944)*<).:/4)7*C,-0C,1)

9+>)E/.:)G+*EC,>@,)*<).:,)!)*<).:,)83*.,/+1).:,)7*C93)7944)/4)3,9>/C?),;9C09.,>)HIB09./*+)

JK6L)

)

!!!!""
!"#!!!
!!!

!!"
!!!!! !!!)

!"#$%&'()*+)

)

E:,3,)!!/4).:,)-*+-,+.39./*+)9.)39>/04)!A)F*3)9)4/+@C,)/>,9C)48,-/,4)H/A,A)E:,3,)893./-C,4)>*)
+*.)+*+M48,-/</-9CC?)/+.,39-.)E/.:),9-:)*.:,36)8C*../+@)!!!!!!;,3404)!!)@,+,39.,4)9)4.39/@:.)
C/+,1).:,)@39>/,+.)*<)E:/-:)?/,C>4).:,)7944)*<).:,)83*.,/+A)N:,+).:/4)8C*.)/4)+*.)C/+,93)/.)

79?)=,)/+>/-9./;,).:9.)9.):/@:)-*+-,+.39./*+4).:,3,)79?)=,)4*7,)+*+M/>,9C/.?1)E:/-:)

3,40C.4)/+)9)C*E,3)!!!!"").:9+),D8,-.,>A)"*+M/>,9C/.?)-9+)=,)9--*0+.,>)<*3)=?)/+.3*>0-/+@)

.:,)7*C93)4,-*+>);/3/9C)-*,<</-/,+.)H!6).*).:,)>9.9)9+9C?4/41)4/+-,)!!!!"" !! !!!!!!
!"#!A)2I)>9.9)4:*E/+@)+*+M/>,9C/.?)E,3,)9+9C?4,>)04/+@)O/-3*(9C)%$!P!")H893.)*<).:,)

Q,-G79+)RSM5TRSM!)4*<.E93,)40/.,61)*.:,3E/4,)>9.9)E,3,)9+9C?4,>)04/+@)2I&UV5#)

WJXK1JXJYA))

)

U3*.,/+)4,C<M944*-/9./*+)E94)9+9C?4,>)04/+@)2I&UV5#)E:/-:)>,.,37/+,4).:,)

4,>/7,+.9./*+)83*</C,)<3*7).:,)7,9403,>)4/@+9C)94)9)<0+-./*+)*<)39>/9C)8*4/./*+)H! ! 6)

WJZ[YA))

)

! ! ! ! !!!!!!!!!"#
!! !! !!! !!

!!" !!! ! !!!! ! !
!

)
!"#$%&'()**)

)

)
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*+)+,-./)0/)123450-/)66)5,7)+388450-/)0+)-9)4::)+;7<07+)!=)!!!!)4/>)!!)4?7)5,7)8-:4?)

<-/<7/5?450-/)4/>)7@50/<50-/)<-7990<07/5)-9)+;7<07+)!)45)5,7)?797?7/<7);-+050-/)!! =)!)
>7/-57+)5,7)-;50<4:);45,):7/A5,)B6C)-?)D)88E)4/>)F)?7;?7+7/5+)5,7)G4+7:0/7)-99+75)5,0+)0+)

?7;?7+7/57>)+<,78450<4::H)0/)I0A3?7)6J6KL)I-?)0/57?97?7/<7)>454)5,7)7@50/<50-/)<-7990<07/5)

0+)?7;:4<7>)GH)5,7)+;7<090<)+0A/4:)0/<?787/5)BCLMN)9?0/A7+);7?)8AO8:E [129].#,7)905)5-)5,7)

>454)5-)>0997?7/5)+7:9J4++-<0450-/)8->7:+).4+)>757?80/7>)9?-8)5,7)+38)-9)5,7)+234?7>)

?7+0>34:+=)5,7)!!)P4:37L))
)

)

!"#$%&'()(*'+,'&-./01&'23'4&5"/&,6.6"2,'&7$"1"8%"$/'5.6.'492:",#'69&'&-02,&,6".1'3$,;6"2,4'32%'69&'

5"46%"8$6"2,'23'/21&;$1.%'/.44&4<'#,7)>454)9-?)4)8-/-87?J575?487?)8->7:)4?7)+,-./)B*QRE).05,)5,7)

7@;-/7/504:)93/<50-/+)<-??7+;-/>0/A)5-)5,7)8-/-87?)B*E)4/>)5,7)575?487?)BREL)#,0+)90A3?7)0+)4>4;57>)9?-8)

S6DCTL)

 

#,7)3+7)-9)*'()4+)4);?7<3?+-?)5-)93?5,7?)G0-;,H+0<4:)+53>07+)4::-.+)U7H);4?48757?+)4G-35)

5,7);?-570/)-9)0/57?7+5)5-)G7)>757?80/7>L)#,7+7);4?48757?+)0/<:3>7)5,7)-:0A-87?0<)+5457=)

5,7)4990/05H)-9)-:0A-87?0+450-/)4+).7::)4+)5,7);3?05H)-9)5,7)+48;:7)4/>)4?7)7++7/504:)9-?)

-5,7?)G0-;,H+0<4:)+53>07+=)0/<:3>0/A)VJ?4H)<?H+54::-A?4;,H=)W*VW)4/>)"X$L))

)

)

)

)

!"
#$
%&
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(
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!"# !"#$%&'()*+),-'%.)+'./+0-12,"+$#/%'+$

"..)/0123/4.5)6517)38)9035)901535):1;1)<=)484.>93/4.)?;471)487):1;1)@6;/04517)=;<2)(3?24A

".7;3/0B)C3501;)(/31893=3/)487)D%AE-+)68.155)<901;:351)594917F))

)

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

'6;34AE1;9483)G'EH)<;)#1;;3=3/)I;<90)G#EH)?;<:90)21734):1;1)@;1@4;17)38)713<83517):491;)

6538?)901);1/3@1)50<:8)38)#4I.1)JAK)487)591;3.3517)I>)469</.4L38?F)C<;)901)@;1@4;493<8)<=)

5<.37)21734B)KM)?).AK)<=)4?4;):45)47717)9<)901)21734)@;3<;)9<)469</.4L38?F)!38324.)

$5518934.)!1734):390)+$N$()2<73=3/493<8)G!$!A+$N$(O)(3?24)!PJPQH)487)-6.I1//<R5)

!38324.)$5518934.)!1734)G-!$!O)(3?24)-MSPKH):1;1)@6;/04517)=;<2)(3?24F))

$

%&'()$ *+,-+.&./0$-&1$2(/1&$

'E) KT)?)9;>@9<81)
M)?)>1459)1U9;4/9)
KT)?)V4W.)

#E) KJ)?)9;>@9<81)
JX)?)>1459)1U9;4/9)
X)2.)?.>/1;<.)

3)42&$!5#$%&'()$1&6(-&0$

)

 !"#$%&'!!"#"!

#01)59;4385)6517)38)9035)5967>)4;1)715/;3I17)38)#4I.1)JAJF))

)

!"! !"#$%&$"$'&("$)(*+,-%.(,/(0"'%&+#"$

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

C;<Y18)I4/91;34.)59</Z5):1;1)2471)I>)47738?)?.>/1;<.)9<)4)=384.)L<.621)<=)[T\)9<)48)

<L1;83?09)'E)/6.96;1):03/0):45)9;485=1;;17)9<)/;><)96I15F)#01)59;4385):1;1)59<;17)49)AQT]W)

38)K)2.)4.3^6<95)6893.);1^63;17F))

)
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!"#$%&' ()*+#%,"%-&'$&.'/)&-"0,)' !-1#+)'

!"#$%&'#$'()#*+') ) )

#./)0123! -456789674):;)$+$<),=>?@+?)A9586B)$-'011)(C6D8)9:E6B)
B4D89674)FA9E2G)

H=11I)

#./)0123)"#$%&) -4J496:B):;)#$%&!D4B4)D4B45894K)LM)8JJ4J6N)4ENC8BD4)LM)
-5)-86)O8BDP)

#C6A)A9QKM)

#./)0123)"'()*' <J48B)K4J496:B):;)'()*!D4B4)D4B45894K)LM)8JJ4J6N)
4ENC8BD4)LM)-5)-86)O8BDP)

#C6A)A9QKM)

#./)0123)"+,-.@R8B) +,-.!4ENC8BD4K);:5)8)A8N@R8B)N8AA4994) #C6A)A9QKM)

#./)0123)"+-/0) <J48B)K4J496:B):;)+-/0!D4B4)D4B45894K)LM)8JJ4J6N)
4ENC8BD4P!

S5:;P)-874)T8JJM)

,B4)(C:9U)#,S=3)
N:VW494B9)N4JJA 

<C4V6N8JJM)N:VW494B9)N4JJA)HX2)12)*)YF1))3%'$4562
12).0G)Z[3-#2\Y!=>)Y-#2]?^))72*=#)#8=10)YF8582)
J4QG?_0?)9#-:!9#-;)5WA')F(95%G)7<$*=!<(>?I)

&B7695:D4B)

(95898<J:B4)) <C4V6N8JJM)N:VW494B9)2)#495)YF12)*G=[1)YF12)0.3
%'$65431))G=?1)7<$*=)'(>&^^)9C62=))72*=)9@)*0_)
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1.243:.2)=.1.);.45@)8KK.A<.3);L)<>.)8334<4?5)?K)A?70?:53J)M1?<.45)28709.2)?K)CNN)O!)

3489L2.3)8@8452<)IN)7!)PI+M,FQ)0+)RJFQ)IN)7!)E8G9)=.1.):2.3)K?1)38<8)A?99.A<4?5Q)DS)

-I,)=82)833.3)853):2.3)82)<>.)45<.1589)1.K.1.5A.J)CDE)T"(#U+(VG)WCDNX)20.A<18)=.1.)

1.A?13.3)8<)I6Y)P)853)CFJC)#):245@)8)Z1:[.1)"\"EG$)]NN)20.A<1?7.<.1).^:400.3)=4<>)8)D)

77)#G&)A1L?01?;.J)G?70?:53)=82)833.3)K1?7)8)A?5A.5<18<.3)2<?A[)2?9:<4?5)45)

3.:<.18<.3)-!(,)B3-!(,HQ)853)1.K.1.5A.)20.A<18)1.A?13.3)=4<>)85).^:89)A?5A.5<18<4?5)

BNJ__S)`a`H)?K)3-!(,)833.3J)-8<8)=.1.)01?A.22.3):245@)"b"%")853)8589L2.3):245@)

GGME!%)8589L242)WCF6XJ)

)

!"#$ !"#$%&'()*+$,$')$,#-+.)*#',(&$'/%

&2?<>.1789)<4<18<4?5)A89?147.<1L)B&#GH)=82):2.3)<?)3.<.1745.)<>.)8KK454<L)?K);45345@)

;.<=..5)<>.)<81@.<)01?<.45)T[9Z)853)<>.)A?70?:532)18087LA45)853)!$NNDIJ)M1?<.452)

=.1.)3489L2.3)./<.524`.9L);.K?1.):2.)8<)FcG)45<?)DN)7!)+$M$(Q)0+)YJNQ)CNN)7!)E8G9Q)NJD)

7!)$-#")A?5<84545@)<>.)8001?0148<.)A?5A.5<18<4?5)?K)-!(,)B3.0.5345@)?5)<>.)

A?5A.5<18<4?5)?K)A?70?:53);.45@)833.3H)<?).52:1.)<>8<);:KK.1)74278<A>45@)=82)[.0<)<?)

8)74547:7)45)<>.)./0.147.5<J)"99)2?9:<4?52)=.1.)3.@822.3):53.1)`8A::7)K?1)D)745)=4<>)

@.5<9.)2<41145@)477.348<.9L);.K?1.):2.J),=45@)<?)<>.)0??1)2?9:;494<L)?K)<>.)A?70?:532Q)

<>.L)=.1.)0:<)45<?)<>.)&#G)A>87;.1)8<)8)9?=)A?5A.5<18<4?5)BC)57)K?1)18087LA45)853)IN)

O!)K?1)!$NNDI)?1)!$NNDDH)853)<4<18<.3)=4<>)<>.)01?<.45Q)=>4A>)=82)8<)8)>4@>)

A?5A.5<18<4?5)45)<>.)45d.A<4?5)2L145@.J)-8<8)=.1.)01?A.22.3):245@)!4A1?G89),14@45)

2?K<=81.J)

)
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=>4A>)=.1.)<>.5)8589L2.3):245@)<>.)01?@187)M%,G+$GP)WCDIX)<?)43.5<4KL)<>.)7?3.9)<>8<)
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415<71<52)6B)/)CC&/42)1./1)./4)/)DEF)42;<2@72)902@191=)16)GH:I)JC-I)&-KLG-MN)16)752/12)/@)
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&+,-.')/0-*,123/'4&)*5',3'-6/'-7'8+/'9:')0-8/,63',1/68,7,/1'70-;'!"#$%&'#<9=>?@>'23'2'

)A828,B/'820C/8'-7'8+/'#D'E-;)-A613F'&+/'7-EA3'-7'8+/'38A1G'HG'I26C'()#*&"#4JK995'L23'

8+/',1/68,7,E28,-6'-7'8+/'H,61,6C')0-8/,63'-7'8+/'#D'E-;)-A613M'261',6E.A1/1',6,8,2.'

E+202E8/0,328,-6'-7'8+/',68/02E8,-63'H/8L//6'&)*'261'N"KK=J'O9KKPF'QA08+/0'380AE8A02.'

E+202E8/0,328,-6'-7'&)*'E-61AE8/1'23')208'-7'8+,3'8+/3,3'C2B/'0,3/'8-'2';-0/'1/82,./1'

A61/038261,6C'-7'8+/',68/02E8,-63'H/8L//6'N"KK=J'261'&)*F'&+,3'L-0R'B2.,128/1'&)*'23'2'

820C/8'-7'8+/'#D'E-;)-A613F''

'

 !"#$%&'#$()*$#)+,-(./0$12)0./&)$&1$!34!!"#"#

&+/'0/2E8,-6'-7';-./EA.20'-*GC/6'L,8+'70//'/./E80-63',6'8+/'E/..'C/6/028/3'8-*,E'

,68/0;/1,28/3'2.3-'R6-L6'23'0/2E8,B/'-*GC/6'3)/E,/3'4!<#5M',6E.A1,6C'3A)/0-*,1/'4<J
S5M'

+G10-C/6')/0-*,1/'4@J<J5'261'8+/'+G10-*G.'021,E2.'4@<!5F'&+/3/',68/0;/1,28/3'

3AH3/TA/68.G',68/02E8'L,8+')0-8/,63'261'UVD',6'8+/'E/..M')-8/68,2..G'E2A3,6C'12;2C/'-0'

./21,6C'8-';A828,-6M'0/3)/E8,B/.GF'!<#'1-'6-8'-6.G'-0,C,628/'70-;'L,8+,6'8+/'E/..F'@J<J',3'

)0-1AE/1'23'2'1/7/6E/'2C2,638')28+-C/63'HG'8+/',;;A6/'3G38/;F'#,6E/'@J<J
'E26'1,77A3/'

70//.G'2E0-33'8+/'E/..';/;H026/'8+,3'./2B/3'H2E8/0,2'/*)-3/1'8-'126C/0'70-;'/*8/062.'

3-A0E/3'-7'@J<J'O9WXPF'Q-0'/*2;)./M',63,1/'8+/')+2C-3-;/'H2E8/0,2'20/'/*)-3/1'8-'='('9K'

YN'@J<J',6E0/23,6C'8+/',6802E/..A.20'E-6E/68028,-6'9K(7-.1M'2'E-6E/68028,-6'+,C+'/6-AC+'

8-'R,..'8+/'H2E8/0,2'O9WZPF''

'

[0-8/E8,-6'2C2,638'E-638268'/*)-3A0/'8-'!<#',6'8+/'E/..'0/TA,0/3'3/B/02.'.,6/3'-7'1/7/6E/F'

!"#$%&'#/*)0/33/3'28'./238':'1,77/0/68'/6\G;/3'8+28'1/8-*,7G'!<#F'&+/3/',6E.A1/'E282.23/3M'

2.RG.+G10-)/0-*,1/'0/1AE823/'4D+)5M'H2E8/0,-7/00,8,6'E-;,C028-0G')0-8/,6'4]^[5M'

C.A828+,-6/')/0-*,123/'4_)*5M'-0C26,E'+G10-)/0-*,1/'0/3,3826E/')0-8/,6'4<+05M'

EG8-E+0-;/'^')/0-*,123/'4^^[5M'261')/0-*,0/1-*,63'O9WZPF'&+,3'B20,/8G'-7'/6\G;/3'L,8+'

1,77/0,6C'E282.G8,E'028/3'261'3AH38028/'3)/E,7,E,8,/3'/;)+23,3/3'8+/',;)-0826E/'-7'

0/CA.28,6C'8+/'./B/.3'-7'!<#'L,8+,6'8+/'E/..F''

'

[/0-*,0/1-*,63'20/'2'AH,TA,8-A3'72;,.G'-7')/0-*,123/3'8+28'0/1AE/'+G10-C/6')/0-*,1/'261'

2.RG.'+G10-)/0-*,1/3'O9W=PF'&+/',;)-0826E/'-7'8+,3'E.233'-7'/6\G;/3',3',61,E28/1'HG'8+/'
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+,-.'./,.')012*31042*356',10',72586.'./0'726.',9:54,5.')12.0356';3./35'!"#$%&'#<=>>?"&)*'

36'-@,6604',6',5'A,.B)3-,@'C(DB6')012*31042*35EF'3543-,.358'./,.'./,.'./0'10,-.325'2--:16'

;3./35'250'72@0-:@0';/010,6'A.B)3-,@')012*31042*356E'10G:310',.'@0,6.'.;2'72@0-:@06'+21'

-,.,@B636'<=>H?I'&)*'-25.,356'J'-B6.0350'10634:06F'C'2+';/3-/',10'35K2@K04'35'./0'-,.,@B.3-'

70-/,5367'LD>=',54'DMNO'10634:0'5:7901358'-21106)2546'.2'./0'!"#$%&''52705-@,.:10PI'

D,.,@B636'35K2@K06'./100'-/073-,@'6.0)6Q'6.0)'='(',')012*34,.325'10,-.325'2+'D>='@0,4358'.2'

./0'+217,.325'2+','6:@)/053-',-34'35.017043,.0O'6.0)'C'('./0'6:@)/053-',-34'10634:0'

6:960G:05.@B'10,-.6';3./'./0'+100'./32@'2+'DMNF'+217358','436:@)/340'9254'90.;005'D>='

,54'DMN',54'./0')124:-.325'2+'RCSO'6.0)'J'('&)*'10G:3106'35.01,-.325';3./'./321042*35'.2'

1062@K0'./0'436:@)/340'9254F'1080501,.358'./0'+100'./32@6'LT38:10'J(=P'<=>N?I''

'

U53.3,@@B')106:704'.2'90'@2-,@3604'35'./0')013)@,67'<=>V?F'10-05.';21W':6358'-1266(@35W358'

,54'+1,-.325,.325'6.:4306'<=>M?'/,6'6/2;5'./,.'&)*'36'250'2+'60K01,@')012*31042*356'+2:54'

35'./0'-B.262@'2+'!"#$%&'I'&)*'/,6'9005'6/2;5'.2'/,K0','/38/',++353.B'+21',@WB@'

/B412)012*3406'3543-,.358'./,.'3.')@,B6','W0B'12@0'35'./0'40.2*3+3-,.325'2+'@3)34'

/B412)012*3406')124:-04'9B'2*34,.3K0'4,7,80'<=HX?I'

'

'

!"#$%&'()*'+,-,./-"0'1&02,3"41'56'789:'L=P'&)*'104:-06'218,53-'/B412)012*3406'L!SSRP'.2'+217','6:@)/053-'

,-34'35.017043,.0'25'D>='L&)*'#SRPI'LCP'Y,.01'36')124:-04';/05','436:@)/340'9254'36'+21704'90.;005'./0'

)012*34,.3K0'-B6.0350'LD>=P',54'./0'1062@K358'-B6.0350'LDMNP'L&)*'#(#PI'LJP'&/321042*35'L&1*P'2*343606'&)*F'

1080501,.358'3.'+21'./0'50*.'10,-.325I''

'
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 !"#$%&'#$&($!)*$+,$-+%.'#,/#!!"#"$

+,-./0123'4156741',2'18819-7:1',2-7/*7;,2-'3<3-1='>7-.72'-.1'91??'72'/4;14'-/'364:7:1'

,--,9@3'84/='7==621'91??3A'B.12'-.73'3<3-1='73'9/=)4/=731;':746?1291'73'/8-12'

,--126,-1;A'C/4'1*,=)?1D'&)*'.,3'E112'3./>2'-/'E1'7=)/4-,2-'8/4'-.1'364:7:,?'/8'!"#

$%&'()*+(*)'72'=,94/).,013D'>.141'-.1'/*7;,-7:1'E643-'9,2'E1'),4-796?,4?<',96-1'FGHGIA'

J/>1:14D'&)*'.,3'E112'41)/4-1;'-/'E1'/2?<'/8'=/;14,-1'7=)/4-,291'72')4/-19-720'91??3'

84/='/*7;,-7:1'3-4133'FGHKIA'C/4'1*,=)?1'72',"#-.+*/(012-#7-'9/28143'3/=1'41373-,291'-/'

=794/=/?,4'9/2912-4,-7/23'/8'JKLK'FGHKIA'M2-1413-720?<D'N.,'.$#-3"#3./>1;'-.,-';1?1-7/2'/8'

&)*'72'4"#513(#OGK'31:141?<',8819-3'04/>-.'72',2,14/E79'9/2;7-7/23D'360013-720'-.,-'&)*'73',2'

7=)/4-,2-'12P<=1'62;14'-.131'9/2;7-7/23'FGHQIA'#

'

 !"#$%&'()&('#$*+$!,-!!"#"!

+14/*741;/*723'1*.7E7-','9/2314:1;'-.7/41;/*72(?7@1'8/?;'>7-.'31:12'R(3.11-3',2;'37*'S(

.1?7913'FGTHIA'&)*',?3/'.,3',2'1*-12;1;'U(-14=72,?'>.79.'8/4=3','R(.,74)72'?//)'FGHVIA'

+14/*741;/*723'1*.7E7-','>7;1':,471-<'/8'/?70/=1479'3-,-13D'4,20720'84/='=/2/=1479'WX+4*Y'

FGHZID'-/'?,401';19,=1479'/4';/;19,=1479',331=E?713'?7@1'&4<+'FGH[ID'\.)N'FGHTI',2;'

/-.14'-<)79,?'K(N<3')14/*741;/*723D'729?6;720'+4*MMM'84/='E/:721'=7-/9./2;47,D'>.79.'

8/4=3'->/'9/29,-12,-1;';/;19,=143'FGHHIA'&.131',331=E?713',41'/8-12';1)12;12-'/2'

41;/*'3-,-1D';733/97,-720'72-/'./=/;7=143'6)/2'/*7;,-7/2'FGTHIA'+41:7/63'3-6;713'/8'&)*'

84/='4"#513('OGK'W.5&)*Y'3./>1;'-.,-'-.1')4/-172'73','./=/;7=14D'410,4;?133'/8'-.1'41;/*'

3-,-1D',2;';13)7-1'-.1'?,9@'/8',2<'72-14(36E627-';736?).7;1'E/2;'FGT[IA''

'

 !"#$%&'%()"$%*)+,(-.!!"#"%

&.73'9.,)-14',7=3'-/'72:13-70,-1'-.1'4/?1'/8'&)*'72'-.1'4106?,-7/2'/8'-.1'%""'&V##',2;'-/'

9,44<'/6-',';1-,7?1;'3-469-64,?'9.,4,9-1473,-7/2'/8'&)*',2;'7-3'72-14,9-7/2'>7-.'-.1'#\'

9/=)/62;3A'&.1'>/4@')41312-1;'72'-.73'9.,)-14'8/4=3'-.1'E,373'/8'8/64')6E?79,-7/23''''''''

W]';12/-13'^/72-'8743-',6-./43.7)Y_''

• B,20D'`AD'a1--143-4b=D'NA'"AD'c,E471?312D'dAD'&'()*+,-./".0".1AD'&411D'eA'eAD'

d,9`/2,?;D'#A'"AD'f<4/2D'LAD'd7-9.1??D'&A'eAD'c,??<D'`A'%AD'J14P<@D'+AD'1-',?A'WKQGGY'

M;12-7879,-7/2'/8'E,9-147,?'-,401-')4/-1723'8/4'-.1'3,?79<?7;121',9<?.<;4,P7;1'9?,33'/8'
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+,-./0120(3/425,16'247)4.189:';4.-1</'4='>,4/46,2</'?@07,9A-BC'DEFC'DGGDDH

DGGIJ:'KJLLM''

• N<3-,0/901C'O:C'P0AA0-9A-Q7C'?:'":C'R<16C'S:C'!"#$%&'()*+),+)-+C'"/4=9941C'O:C'

T9<<29C'U:'R:'<18'!40C'V:';:'WDLJLX'"*)-099,41C').-,=,2<A,41C'2-B9A<//,Y<A,41'<18'

,1,A,</'Z(-<B'8,==-<2A,41'<1</B9,9'4='A@,4/')0-4*,8<90'=-47'!"#$%&%'(

)$"*+,-*."#/*0,$%$:'V2A<'?-B9A<//46-<)@,2<'#02A,41'[C'FFC'JFLFHJFLG:'KJ\EM'

• N<3-,0/901C'O:C']!"#$%&'()*+),+)-+('[0@0-C'^:'VC'P0AA0-9A-Q7C'?:'":C'R<16C'S:C'

O_//0-C'#:C'"/4=9941C'O:C'V7<-4C'!:'":C'>B-41C'`:'<18'!40C'V:';:'WDLJDX'#A-.2A.-</'

2@<-<2A0-,9<A,41'4='&)*'=-47'!"#$%&%'()$"*+,-*."#/*0,$%$'-0+0</9',19,6@A9',1A4'A@0'

3,18,16'4='9</,2B/,8010'<2B/@B8-<Y,80'247)4.189:'a%4#'`10'\C'0IDDJ\:'KJ\GM''

• !"#$%&'()*+),+)-:C'>B-41C'`:C'!40C'V:';:'<18'N<3-,0/901C'O:'WDLJDX'&@0'9A-.2A.-0'4='

<1'4-A@4-@473,2'2-B9A</'=4-7'4='<'b=4-208'-08.208c'A@,4/')0-4*,8<90'-0+0</9'

/<AA,20'=4-7<A,41'<,808'3B'A@0')-090120'4='A@0'<==,1,AB'A<6:'V2A<'?-B9A<//46-<)@,2<'

#02A,41'[C'FEC'dDDHdDF:'KJELM'

'

&@0'7<e4-,AB'4='A@0'9A-.2A.-</'f4-5'<18',1+09A,6<A,41',1A4'A@0'3,18,16'4='A@0'#V'

247)4.189'f<9'2<--,08'4.A'41'&)*'=-47'!"#$%&%'')$"*+,-*."#/*0,$%$'W1)&)*X:'a-0+,4.9'

9A.8,09'3B'S-'S<,'R<16'9@4f08'A@<A'809),A0'A@0'@,6@'/0+0/'4='90g.0120'9,7,/<-,AB'f,A@'&)*'

=-47'23(/,0%'`Jd\hi\'W"/&)*XC'A@,9')-4A0,1'f<9'@,6@/B'4+0-'0*)-09908'<18'24./8'30').-,=,08'

0<9,/B:'[.-A@0-74-0'A@,9')-4A0,1'f<9'A@0'=,-9A'A4'B,0/8'9A-.2A.-</'8<A<:'N,+01'A@0'9,7,/<-,AB'

4='1)&)*'<18'"/&)*(W\Gj',801A,ABC'[,6.-0'I(DX(,A'f<9')-09.708'A@<A'8<A<'6<,108'=-47'

9A.8,09'f,A@'1)&)*'24./8'30'<))/,08'A4'"/&)*:''

'

'

./012")345),"61"7#")&8/07'"79):;)<=>);2:'!"#!$%&'!?@ABC-B)&7D)(#!)*+,-%.,/+0$,&%*'*#!?/.9A</R'</,61701A'

9@4f,16')-4A0,1',801A,ABC'-09,8.09'A@<A'<-0'JLL'j'24190-+08'<-0',18,2<A08'3B'<1'<9A0-,95'KJEJM:''

'

ec      MSQTVHFQGNPVTVANSIPQAGSKAQTFTLVAKDLSDVTLGQFAGKRKVLNIFPSIDTGV 60 
yp      MTQTVHFQGNPVSVAGKLPQIGDKAKDFTLVAKDLSDVALSSFAGKRKVLNIFPSIDTGV 60 
        * ********** **   ** * **  *********** *  ****************** 
 
ec      CAASVRKFNQLATEIDNTVVLCISADLPFAQSRFCGAEGLNNVITLSTFRNAEFLQAYGV 120 
yp      CAASVRKFNQLAGELENTVVLCISSDLPFAQSRFCGAEGLSNVITLSTLRGADFKQAYGV 120 
        ************ *  ******** *************** ******* * * * ***** 
 
ec      AIADGPLKGLAARAVVVIDENDNVIFSQLVDEITTEPDYEAALAVLKA 168 
yp      AITEGPLAGLTARAVVVLDGQDNVIYSELVNEITTEPNYDAALAALK- 167 
        **  *** ** ****** *  **** * ** ****** * **** **!
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!"# !"#$%"$#&'(%)&#&%"*#+,&"+-.(-/(!"!"#$$

&)*'+,-'./012.3.0/',-','2,4502')4620.1'63'270'#8'96:)6;1/-'<=',1',33.1.2=');>>(/6+1',--,='

.1'!"#$%&'#?@ABCDB'E@FFGH'I1'27.-'-2;/='&)*'J346:'-0K04,>'L4,:(105,2.K0'-)09.0-M'+,-'

3;42704'K,>./,20/',-','2,4502';-.15'3,4(+0-2041',1,>=-.-'63'<.62.1=>,20/'N"FFAO'<.1/.15'

9,44.0/'6;2'61'90>>'>=-,20'346:'90>>-'6K04(0*)40--.15'&)*'346:'/.3304012'-)09.0-'E@FFGH'

D6+0K04P'.1'64/04'3;42704'K,>./,20',1/'97,4,9204.-0'96:)6;1/'<.1/.15',1'.1(/0)27'

-24;92;4,>',1,>=-.-'63'270'.1204,92.61-'<02+001'270')4620.1',1/'270'96:)6;1/'+,-'

;1/042,Q01H'&7.-'40R;.40/'7.57(40-6>;2.61'-24;92;4,>'/,2,'.1'64/04'26'/0204:.10'270'

96:)6;1/'<.1/.15'-.20H'S16+.15'270'/02,.>-'63'270-0'.1204,92.61-'+.>>'01,<>0'270'3;2;40'

/0K0>6):012'63'96:)6;1/-'-)09.3.9'26'&)*H''

'

 !"#$!!"#$!%%&'(!!"#$%&'()(*!+(,"$,)$-%."!"#"%

&)*'346:'("#)*+,-%.,/+0$,&%*'*#,1/'!"#$%&'#?@ABCDB#+,-'9>610/'.126',')"&(@A@'0*)40--.61'

K09264'<='T4'T,.'U,15';-.15'-2,1/,4/')4690/;40-H'&+6'>.240-'63'V%O@JT"WM'24,1-364:0/'

+.27'0.2704'270'1)&)*(@A@P'1)&)*XY@#P'64'+$&)*(@A@')>,-:./'+040'9;>2;40/'26'?TYFF'1:'Z'

FHY',1/'.1/;90/'6K041.572',2'OF[X'+.27'I\&LH'&)*'+,-');4.3.0/';-.15'IN8X'26',<6;2']A^'

);4.2=',-'0-2.:,20/'<='#T#(\8L"',1,>=-.-'J_.5;40'W(WM'+7040.1','<,1/'96440-)61/.15'26','

/.:04'63'&)*'9,1'<0'6<-04K0/H'&70'./012.2='63'27.-'<,1/'+,-'9613.4:0/'26'<0'&)*'<='

2,1/0:':,--'-)09246:024=H'_64'94=-2,>>.-,2.61P')4620.1-'J`a':5':>
(@
M'+040'/.,>=-0/'

,5,.1-2'OF':N'&4.-P')D'BHAP'AF':N'b,X>'+.27'64'+.276;2'O':N'T&&H'_64'8$X',1/'#8c#'

270'-,:0'<;3304'+,-';-0/'<;2'+.27',1'.1940,-0/'b,X>'96190124,2.61'63'@AF':NH''

'
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'

!"#$%&'()('*$%"+",-."/0'/+'!"123'-04'!"12356789'#+#(,-."'/01'234567/'89:;<6472'84114567/'=>-?@'&30'8145'

<394A/3'BCD&E'89:;<647F':'89:;<647'894G'<30'HI'G>'6G6J:K410'5:23'2<0)'BL:23E':7J'<30'867:1'01A<647'2<0)2':<'

MII'G>'6G6J:K410':90'67J6;:<0J@'C49'<30'!"&)*?NO#')94<067'471P'<30'01A<647'89:;<647'3:2'Q007'23457'

B!"&)*?NO#E@'&30')426<6472'48'<30'G410;A1:9'506/3<'G:9R092':90'67J6;:<0J'BR+:E@'

'

 !!"#$%&'(#)*+,-,'*%.*/01#(9:9:

,90S64A2'2<AJ602'48'#$&)*'3:S0'23457'<3:<'6<'62'J6G096;'TONUV@'W450S09F'267;0'<30'

416/4G096;'2<:<0'48')094*690J4*672'Q0<5007'2)0;602'3:2'Q007'23457'<4'S:9P'/90:<1PF'6<'

5:2'48'67<0902<'<4'67S02<6/:<0'<30'416/4G096;'2<:<0'48'!"&)*'A267/'-$?@'&4'J0<09G670'<30'

0880;<'48'90J4*'2<:<0'47'<30'416/4G096;'2<:<0'48'!"&)*F'20J6G07<:<647'S014;6<P'

0*)096G07<2'5090';47JA;<0J'47'!"&)*'67'<30')90207;0'4*6J6267/':/07<2'BWHXHEF'90JA;67/'

:/07<2'B+&&E':7J'<30'Y849;0J'90JA;0JY';:<:1P<6;:11P'67:;<6S0'GA<:7<@'#Z'0*)096G07<2'

90S0:10J'<3:<':11'<3900'849G2'48'!"&)*'5090':1G42<';4G)10<01P'G474J62)0920'67'241A<647F'

0S6J07;0J'QP':'267/10'J4G67:7<')0:R'67'<30';B2E'J62<96QA<647'BC6/A90'M([E@'=78676<0'J61A<647'

20J6G07<:<647';40886;607<2'B!!"!!! E'5090'J0<09G670J'894G'<30';47;07<9:<647'J0)07J07;0'

48'!!"!!'B4Q<:670J'894G'86<<67/'<30'#Z'J:<:'56<3':'747(67<09:;<67/'J62;90<0'2)0;602'G4J01'

67'#"+C=&'TOH\VE'849'<30'4*6J620J':7J'90JA;0J'849G2'48'!"&)*'B!!"!!! ]'M@I[':7J'H@NH'#F'

902)0;<6S01PE@'C49'!"&)*?NO#'!!"!!! '62'H@\I'#F'2A//02<67/'<3:<'<362'GA<:<647'J402'74<'67JA;0'

2<9A;<A9:1'672<:Q616<P'B6@0@'<30'S:1A0'62';4G):9:Q10'56<3'<3420'J0<09G670J'849'90JA;0J':7J'

4*6J620J'!"&)*E@'

'
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'

!"#$%&'()*'+&,"-&./0/"1.'2&314"/5'0.0356"6'17'!"89:+',-./'01.231452167.'0831980'91:'#";<=&'>?@AB'C36D'#E'

0:2:'C63'!"&)*'17'6*101.80'-)53)F8/':70'3805,80'-4F58/'.2:28.G':.'H8FF':.'!"&)*IJ?#'-K3887/'1701,:28'2L:2'2L8'

)362817'1.'D67601.)83.8'-06D17:280'4M':'.17KF8G'.MDD8231,:F')8:N/'H12L'8..8721:FFM'2L8'.:D8'.801D872:2167'

,68CC1,1872'38K:30F8..'6C'3806*'.2:28+'

'

#801D872:2167'8O51F14315D'-#"/'0:2:'H838'C12280'H12L'2L8'.)8,18.':7:FM.1.'D608F'17'

#";PQR&'>?S?B+'<36D'2L8',67,8723:2167'08)87087,8'6C'2L8'38.5F2:72':)):3872'D:..'6C'

2L8'.17KF8'.)8,18.G'2L8'17C17128'01F52167'D:..'-TU/'H:.'08283D1780'26'48'V?+W'X'S+VG'SA+V'X'

@+YG'SY+V'X'U+V'N;:'C63'6*101.80G'3805,80':70'!"&)*IJ?#G'38.)8,2198FM+'&L8'D:..'6C'2L8'

!"&)*'01D83G'17,F5017K'2L8'2:KG',:F,5F:280'C36D'12.':D176':,10'.8O587,8'1.'V@GSA@';:G'

HL1,L'1.',67.1.2872'H12L'2L8'8*)831D872:FFM'08283D1780'D:..8.+'&L1.'1701,:28.'2L:2'!"&)*'

1.')38.872'.6F8FM':.'01D83'17'.6F52167':2'2L8',67,8723:2167.'.250180+'=2'H:.'762')6..14F8'26'

C12'2L8'#"'0:2:'H12L':'D676D83(01D83'-63':7M'62L83')F:5.14F8/'.8FC(:..6,1:2167'D608FG'

HL1,L'1.'C532L83',67.1.2872'H12L'2L8',6D)F828'01D831.:2167'6C'2L8')362817'17'2L8'

,67,8723:2167'3:7K8'.250180+''

'

 !"#$%&''()"&*+,-.$%/0,1$.(2.#*3*4#(;<;(

&L8'.235,2538'6C'&)*'C36D'.8983:F'01CC83872'.)8,18.'L:.'4887'.6F980'>?JWB+G'L6H8983'2L8'

.235,2538'6C'2L8')362817'C36D'#$%"&'()*+(,'-.(/*&0&%L:0'762'4887'.6F980+'&6'08283D178'

2L8'L1KL(38.6F52167'.235,2538'6C'!"&)*G'38,6D417:72'!"&)*'17':'3805,80'-!"&)*!";/':70'

6*101.80'-!"&)*Z[/'.2:28G':70'2L8'D52:72'-!"&)*IJ?#/'H838',3M.2:FF1.80+'&L8'.235,2538.'6C'

!"&)*Z[':70'!"&)*!";'H838'08283D1780':70'38C1780'4M';3'T:0.'\:4318F.87G':')6.2(
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+,-.,/01'/2320/-42/'56'.42'!,2'7/,8)'0.'.42'.592:';8.'.42<'0/2'+53-8332+'42/2'=,/'

-,9)12.26233>'

'

 !"#$%&''($&%()*+),+#-.-/!!"#"$

&42'-0.01<.5-011<'560-.5?2'98.06.'!"&)*@AB#')/,.256'-/<3.011532+'56'BCD'),1<2.4<1262'

71<-,1'EF"GH'IIJK:'JK'9L'M"F"#')M'N>K:'BD'./<).,62>'&42'622+12(15O2'-/<3.013'0))20/2+'

P5.456'CQ'4'P5.4'+592635,63',='C'*'K>KN'*'K>KA'R9'ES578/2'I(JTH>'T'39011'=/07926.',=',62'

,='.42'622+123'P03';/,O26',=='06+'832+'=,/'+0.0'-,112-.5,6>'&42')/,.256'-/<3.011532+'P5.4'

.42'3)0-2'7/,8)'#AQ>'&42'03<992./5-'865.'-,9)/532+',62'38;865.'P5.4'0'L0..42P3'

-,2==5-526.',='C>JA'UI'V0 -B:'56+5-0.567'0'3,1?26.'-,6.26.',='JCD>'&42'3./8-.8/2'P03'

+2.2/9562+'.,'0'/23,18.5,6',='C>JJ'U'ES578/2'I(JWH>'&42'+0.0'-,112-.5,6'06+'/2=562926.'

3.0.53.5-3'=,/'!"&)*@AB#'0/2')/2326.2+'56'&0;12'I(B>'

'

%&'()*+!,-+"#./01234+5)6789:7+9;<+<&==)958&>;"+?@A+X22+12'15O2'-/<3.013'P5.4'+592635,63'C'*'K>KN'*'K>KA'R9'56'

BCD'F"G'IIJK:'JK'9L'M"F"#')M'N>K:'BD'./<).,62>'T'39011'=/07926.',='.42'-/<3.01'P03';/,O26',=='=,/'+0.0'

-,112-.5,6'?BA'&42'-/<3.013'+5==/0-.2+'.,'C>JJ'U'/23,18.5,6'E0.'.42'+2.2-.,/'2+72H'06+';21,672+'.,'3)0-2'

7/,8)'#AQ>'&453'=578/2'53'0+0).2+'=/,9'YBZK[>'

'

'

'

'

'

!" #"
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?.321*31%12@$ 83='783/:'

A&4*3(2(0(55$6B8$ 8432'7;+3/:'

!4(+5$6B8$ <43/'7/43/:'

!*14$6B8$ 532'7<=38:'

6"#$6"88$ <<3/'753<:'

C135&0$#$67
D
8$ 223='

?+22E(F5$67
G
$"+

HI
8$ +32/'

)&3<(02$%&02(02$6B8$ 2+'

C+2(-$+2&45$ 0'

!F&-J$6B8$$ 5<35'

!=-(($6B8$$ 553/'

945'$=&-$;&0'$3(0,2E5$678$K$+0,3(5$6L8$ 43442'>'43;;+'

9+4+%E+0'-+0$&.231(-5$6B8$ 435''

?&3!-&;12@$%3+5E$5%&-($ <3+;'?<44@A')BCDBE@FGBH'

M+;3($GHI$"+2+$%&33(%21&0$+0'$-(=10(4(02$52+21521%5$=&-$%&M*NAOI)P'IJGKBL'FE')JCBE@ABLBL'JCB'MNC'@AB'

AFOABL@'CBLNGK@FNE'LABGG3'

'

 !"#$%"$#&'()'*+,+-.!"!'GPDPQ

&AB'L@CKD@KCB'NM'%&&)*P/<#'QJL'RB@BCSFEBR'KLFEO'TAJLBC'?<20HU'@AB'B*FL@FEO'&)*P/<#'

L@CKD@KCB'MCNS''(#$)*+'7TVW'XVY'5.IIU'?<=+H:'QJL'KLBR'JL'J'LBJCDA'SNRBG'MNC'SNGBDKGJC'

CB)GJDBSBE@3'&AB'SNGBDKGJC(CB)GJDBSBE@'LNGK@FNE'QJL'CBMFEBR'@N'MFEJG'!QNCZ'JER'!MCBB'

[JGKBL'NM'5<35\'JER'553/\6'CBL)BD@F[BG]3'&ABCB'FL'NEB'NK@GFBC'FE'@AB'!JSJDAJERCJE')GN@'

JER'@AB'L@CKD@KCB'FL'FE'@AB'<44@A')BCDBE@FGB'NM'^NGTCN_F@]'DGJLA'LDNCBL'?<2;H'

'

`[BCJGG6'%&&)*P/<#'AJL'J'L@CKD@KCB'LFSFGJC'@N'@AJ@'NM',$&)*'7aFOKCB'5(/:3'%&&)*'AJL'J'

CBOKGJC'@AFNCBRN*FE(GFZB'MNGRY'J'LB[BE(L@CJERBR'b(LABB@6'QF@A'b+'JER'b/'CKEEFEO'JE@F(

)JCJGGBG'@N'@AB'CBL@6'JG@ANKOA'QF@A'JE'FELBC@BR'c(@BCSFEJG'b(AJFC)FE'7bc<(bc+:'QAFDA'FL'

L)BDFMFD'@N'@AFNG')BCN*FRJLBL3'&AB'DBE@CJG'LABB@'FL'MGJEZBR'_]'MNKC'd(ABGFDBL'MNGGNQFEO'b56'

b06'b2'JER'b;6'JER'NEB'LANC@'5<4'ABGF*'MNGGNQFEO'b+3'&AB'EKS_BCFEO'NM'@AB'b(L@CJERL'FL'

_JLBR'K)NE'@AJ@'NM',$&)*'?<;5H3'c!<(c!+'7aFOKCB'5(/:'MNCSL'JE'%(LAJ)BR'A]RCN)AN_FD'
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+,-./0'123'4/'516'7--2'6)-+8,1/-3'/51/'/546'+,-./'1,,9:6'&)*'/9'1++9;;931/-',92<'.1//='1+43'

5=3>9)->9*43-6'?@ABCD''

'

!"#$%&'()*'+,&%-..'/0%$10$%&'23'!"4567'E1>/992'>-)>-6-2/1/492'9.'!"&)*EF@#D'#/>1236'123',99)6'1>-'<>--20'

5-,4+-6'1>-')8>),-0'123'/5-'+1/1,=/4+'>-6438-6'51G-'7--2'659:2'16'6/4+H6D'&5-'I(/->;421,'514>)42'46'

54<5,4<5/-3'42')42HD'&5-'6-+9231>='6/>8+/8>-'-,-;-2/6'1>-',17-,,-3D''

'

&5-'>-38+-3'.9>;'9.'!"&)*'+>=6/1,,46-3'42'/5-')>-6-2+-'9.'J';K'L&&'42'JMN'O"P'BBQM0'

JMM';K'69348;'+4/>1/-D'!"&)*!"L'+>=6/1,,46-3'42'/5-'6)1+-'<>98)'O#@'1/'JDM'R'>-69,8/492D'

!"&)*'+>=6/1,,46-3'42'/5-'9*4346-3'6/1/-'42'JMM';K'/>4)9/16648;'+4/>1/-0'JMN'O"P'BBQMD'

=)&)*ST'+>=6/1,,46-3'42'/5-'6)1+-'<>98)'O#@J@J@'123'4/6'6/>8+/8>-':16'3-/->;42-3'/9'@DUV'

R'>-69,8/492D'&5-'+512<-'42'9*431/492'6/1/-'9.'/5-')>9/-42'4238+-6'G->='.-:'+512<-6'/9'/5-'

9G->1,,'6/>8+/8>-'9.'!"&)*'WX4<8>-'B(UY(EZD'&5-'34..->-2+-6'1>-',9+1,46-3'/9'/5-'>-<492'

1>9823'/5-'3468,)543-'7923D'&5-'!"&)*ST'6/>8+/8>-'659:6'12'42/1+/'42/>1;9,-+8,1>'

3468,)543-'7923'7-/:--2'E=6F@'123'E=6[Q'/5->-.9>-'659:42<'/5-'9*4346-3'.9>;'9.'/5-'

)>9/-42'WX4<8>-'B(UYZD'\5->-16'/5-'!"&)*!"L'6/>8+/8>-'39-6'29/'+92/142'1'3468,)543-'

7923'642+-'/5-')>-6-2+-'9.'L&&'42'/5-'+>=6/1,,461/492'+9234/4926'+>-1/-3'1'>-38+42<'

-2G4>92;-2/'WX4<8>-'B(U]ZD'&5-'!"&)*EF@#'6/>8+/8>-'WX4<8>-'B(UEZ'>-)>-6-2/6'/5-'^.9>+-3^'

>-38+-3'.9>;'9.'/5-')>9/-420'16'/5-'>-69,G42<'+=6/-42-'516'7--2';8/1/-3'/9'1'6->42-0'

>-23->42<'4/'8217,-'/9'.9>;'1'3468,)543-'7923'?@FQCD'

'
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'

!"#$%&'()*'+%,-./0'-.%$1.$%&-'23'!"4567'!"&)*'+,-'./0-1,223-45'36'174'8*353-45'89:9'/45:.45'8;:',65'

.,1,2013.,220'36,.13;4'<=>#'?:1,61'8+:'@8/?-A'&74'B(',65'<(14/?363'7,;4'C446'3653.,145'+317'B'8/'<9'

/4-)4.13;420A'&74'.,1,2013.'/4-35:4-'<=>',65'<DE9'8/'36'174'.,-4'8@'174'<=>#'?:1,61'('#=>9',/4'73F723F7145'C0'

F/40',//8+-A'&74'-1/:.1:/4'8@'174'8*353-45',65'/45:.45'@/8?'8@'&)*'+,-'-82;45'C0'G/'H,C/342-46',65'174'

-1/:.1:/4'8@'174'<=>#'?:1,61'+,-'-82;45'36'173-'-1:50A'

'

#36.4'174'<=>#'?:1,61'3-'4--4613,220','I@8/.45'/45:.45J'@8/?'8@'!"&)*9'31'-:)4/3?)8-4-'

+422'+317'174'!"&)*!"G'-1/:.1:/4'+317','/881(?4,6(-K:,/45'54;3,1386'L/A?A-A5AM'8@'NAEO'P'

8;4/'>=Q'<RA'&73-'@31-'+422'+317'174'-1/:.1:/,2',6,20-3-'8@'S,22'#$%&'A'+78':-45'174'&)*<=>#'

?:1,61'@/8?'()%*+',%18'54-./3C4'174'-1/:.1:/4'8@'/45:.45'&)*'T>UOVA'W3F:/4'Q(UX'-78+-'174'

,.13;4'-314'8@'174'/45:.45',65'<=>#'-1/:.1:/4',65'73F723F71-'174'-1/:.1:/,2'-3?32,/310A'&74'

.7,6F4-'C41+446'8*353-45',65'/45:.45'@8/?-'8@'!"&)*',/4'28.,23-45',/8:65'7423.4-'R>'

,65'RO9'+74/4'174/4'3-','),/13,2':6@82536F'8@'7423.4-'R>',65'RO9',65','-73@1'8@'UAY'P'@8/'<=>'

,65'EA>'P'@8/'<DE9'/4-)4.13;4209',-')/4-46145'36'W3F:/4'Q(UZA'&74'1+8'-1/:.1:/4-'

-:)4/3?)8-4'+4229'36'),/13.:2,/'174'.8/4'),/1-9'+317',6'/A?A-A5A'8@'NA['P'8;4/'>QE'<RA'

\6.2:-386'8@'174':6@82536F'7423.4-'36./4,-4-'174'/A?A-A5A'18'>ANO'PA'

'

W/8?'174'X$<'5,1,'LW3F:/4'Q(YM'31'+,-'.24,/'17,1'!"&)*'@8/?-','53?4/'4;46',1'28+')/81436'

.86.461/,1386-9'-:FF4-136F'17,1'3614/,.1386-'C41+446'?868?4/-',/4'-1/86FA'X6,20-3-'8@'

174'!"&)*'-1/:.1:/4-'/4;4,2-'17,1'174'53?4/'3614/@,.4'.8?)/3-4-',C8:1'ON'/4-35:4-'@/8?'

4,.7'-:C:6319'.8//4-)86536F'18'>O]'8@'181,2'-:/@,.4'/4-35:4-9',..8/536F'18'174'^/81436'

\614/@,.4-9'#:/@,.4-',65'X--4?C234-'L^\#XM'-4/;4/'T>UYVA'&74'3614/@,.4-',/4'@8/?45'?8-120'

C0'705/8)78C3.'3614/,.1386-9'+317','@4+'705/8F46'C865-9'6,?420'C41+446'!>>NBS>',65'

17/44'?,36(.7,36'.,/C8*02'F/8:)-'86'174'8))8-36F'-:C:631'LH>OE9'^>O=9'X>OUMA'&74/4',/4'

68'-,21'C/35F4-'8/'.8;,2461'C865-'C41+446'174'1+8'53?4/-'36'174'/45:.45'-1/:.1:/4A'&74'

53?4/'3614/@,.4-',/4'354613.,2'36'174'-1/:.1:/4-'8@'!"&)*!"G',65'!"&)*<=>#A'&74'53?4/'
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+,-./012.'+3'40'3+5+61/'3+7.'+,'-8.'4*+9+3.9'3-1-.':;-'+,'199+-+4,'-4'-8.'8<9/4=.,':4,9'

)1--./,'9.32/+:.9'1:4>.?'-8./.'1/.'1634'316-':/+9=.3'04/5.9':.-@..,'ABC'1,9'!DE'4,'

4))43+,='3;:;,+-3'FG+=;/.'E(DHI'&8+3'+3'4@+,='-4'-8.'24,04/51-+4,16'281,=.'-81-'422;/3'4,'

-/1,3+-+4,'0/45'-8.'/.9;2.9'-4'-8.'4*+9+3.9'3-1-.I''

'

'

!"#$%&'()*'+,-.#&/'".'0,&'-10"2&'/"0&'34'!"567'1-$/&8'9:'0,&'%&837'/0-0&'34'0,&'6%30&".;'<=>'

#;)./+5)43+-+4,'40'!"&)*!"A'F:6;.H'@+-8'-8.'!"&)*JKL#'F=/..,H'3-/;2-;/.'384@+,='-81-'-8.'ML'1,9'MN'

8.6+2.3'1/.'+,'-8.'315.'4/+.,-1-+4,I'<?>'&8.'12-+>.'!"&)*OP'F);/)6.H'3-/;2-;/.'3;)./+5)43.9'@+-8'-81-'40'

!"&)*JKL#'F/.)/.3.,-+,='-8.'04/2.9'/.9;2.9'3-/;2-;/.H'8+=86+=8-3'-8.'3-/;2-;/16'281,=.3'+,'-8.')/4-.+,'

:.-@..,'/.94*'3-1-.3I'&8.')1/-+16';,0469+,='40'8.6+*'MN?'.,1:6+,='9+3;6)8+9.':4,9'04/51-+4,?'21,':.'3..,I''

'

 !"#$%&"'()%*$+%$*,("-(./0/1#(;@;A

&8.'3-/;2-;/.3'40'!"&)*'1,9'-8.'JKL#'5;-1,-'+,'346;-+4,'@./.'+,>.3-+=1-.9';3+,='#QP#'

RLLSTI'G+=;/.'E(LSQ'384@3'1'#QP#'2;/>.'04/'!"&)*JKL#?'/.)/.3.,-1-+>.'40'-8.'91-1'

4:-1+,.9'04/'!"&)*'+,':4-8'4*+9+3+,='1,9'/.9;2+,='24,9+-+4,3I'U-'@13')433+:6.'-4'

24,2.,-/1-.'!"&)*JKL#'-4'1'8+=8./'24,2.,-/1-+4,'-81,'-8.'4-8./'!"&)*'315)6.3'34'8+=8./'

V;16+-<'#QP#'91-1'@./.'4:-1+,.9'04/'-8.'5;-1,-')/4-.+,I'&8.'A51*'1,9'!='40'!"&)*'1,9'

!"&)*JKL#?'4:-1+,.9':<'+,9+/.2-'G4;/+./'-/1,304/5'@+-8'WXOY'RLLKT'@./.'-8.'315.'FA51*'

ZCSIB'['1,9'!='Z'N\IS']'SIN'[H'+,9+21-+>.'-81-'24,04/51-+4,16'281,=.3'+,9;2.9':<'

9+3;6)8+9.':4,9'04/51-+4,'1/.'-44'35166'-4':.'9.-.2-.9':<'#QP#I'&8.4/.-+216'321--./+,='

2;/>.3'40'54,45./+2'1,9'9+5./+2'&)*'@./.'2162;61-.9'0/45'-8.'1-45+2'3-/;2-;/.3?'1,9'

1=1+,'24,0+/5'-81-'&)*'+3'1'9+5./'+,'346;-+4,'FG+=;/.'E(LSQHI'Q'64@(/.346;-+4,'FLL'[H'

.,>.64).'40'!"&)*JKL#'FG+=;/.'E(LS^H'+,'346;-+4,'@13'=.,./1-.9';3+,='-8.'#$%&'&(&)%

549.66+,=')/4=/15'AQYYUX'RL_BTI'&8.'0+-'40'-8.'549.6'-4'-8.'91-1'+3'384@,'+,'G+=;/.'

E(LS^I''
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'

'

!"#$%&'()*'+",&%'"-.&%/01&'2/'!"3456'789'&+,'-./,0.1'230/'32'!"&)*45'+67'8,,9'13:3;0,-'<3'+.=+:.=+<'<+,'

-./,0'.9<,0261,'230/,->'?+.1+'.7'7+3?9'.9'-,<6.:'.9')60<'@ABC'&+,'-.7;:)+.-,'839-'+67'8,,9'7+3?9'.9'7<.1D'

/3-,:7'?.<+'<+,'7;:)+;07'13:3;0,-'.9'E,::3?C'7:9'F:37,(;)'32'<+,'-./,0'.9<,0261,'?.<+'<+,'0,7.-;,7'.9G3:G,-'

.9'<+,'-./,0'.9<,0261,'/60D,-'67'7<.1D7>'69-'76:<'80.-=,7'69-'+E-03=,9'839-.9=')60<9,07'60,':68,::,-C'

HE-03=,9'839-7'60,'.9-.16<,-'8E'-67+,7C'&+.7'2.=;0,'+67'8,,9'0,):.16<,-'203/'IJKLM6'

'

&+,'+.=+(0,73:;<.39'7<0;1<;0,'7;),0./)37,7'?,::'39<3'<+,':3?(0,73:;<.39',9G,:3),'@N.=;0,'

O(JPABC'&+,'Q/6*'32'<+,'7)61,(2.::'/3-,:'32'<+,'-./,0'10E7<6:'7<0;1<;0,'.7'6))03*./6<,:E'RS'

T>'?+.1+'6=0,,7'?.<+'<+,'Q/6*'38<6.9,-'203/'<+,'#U5#'-6<6'@KPCV'TB>'.9-.16<.9='<+6<'<+,'

:3?(0,73:;<.39',9G,:3),'-,710.8,7'<+,'!"&)*'-./,0'?,::C'&+,'-.22,0,91,7'.9'<+,'Q/6*'

G6:;,7'38<6.9,-'203/'<+,'<?3'/,<+3-7'60,'7/6::>'69-'/6E'8,',*):6.9,-'8E'<+,'261<'<+6<'.9'

<+,'10E7<6:'7<0;1<;0,'<+,0,'.7'93',:,1<039'-,97.<E'<3'6113;9<'230'<+,'<?3'W(<,0/.96:'

0,7.-;,7'32'&)*'):;7'<+,'+,*6(+.7<.-.9,'<6=>'<+,0,230,'.<'+67'93<'8,,9'.91:;-,-'.9'<+,'

F!X#4%'16:1;:6<.397'32'<+,'716<<,0.9='1;0G,7'203/'<+,'+.=+'0,73:;<.39'7<0;1<;0,7C'

H3?,G,0>'67'<+,7,'0,7.-;,7'?,0,')0,7,9<'.9'<+,'!"&)*'7<;-.,-'8E'#U5#>'<+.7'?3;:-':,6-'<3'

<+,'.910,67,-'Q/6*'G6:;,'387,0G,-'.9'73:;<.39'8E'#U5#C'
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!"#$%&'()*+',-.//'.0#/&'1)%.2'34.55&%"0#'6%7-'!"89:;'<=>'&+,',*),-./,0123'45211,-.06'57-8,'9:'!"&)*;<=#'

>6-,?@A'98,-32.B'C.1+'1+,'57-8,4':9-'/909/,-.5'!"&)*'>6-,,0@'20B'B./,-.5'!"&)*'>)7-)3,@'>52357321,B'74.06'

;!D#E%'F=G<H@'590:.-/.06'1+,'B./,-.5'49371.90'4121,'9:'1+,')-91,.0I'&+,':.1'9:'1+,'#$%&'&(&)'/9B,3'19'1+,'

,*),-./,0123'B212'.4'4+9C0'.0'-,BI'J04,1'.4'1+,'B.41205,'B.41-.K71.90':7051.90'>)>-@'*+,-.-'-@'9:'!"&)*;<=#'

C.1+',--9-'K2-4I'<?>'#)25,(:.33'/9B,3'9:'!"&)*;<=#'5-?4123'41-7517-,'>)7-)3,@'47),-./)94,B'9019'1+,'

LMNNJO'#$%&'&(&)%/9B,3'>6-,?@'74.06'1+,')-96-2/'#$P;ENQ'F=RGHI'&+.4':.67-,'+24'K,,0'-,)3.521,B':-9/'

F=STH;''

'

#.05,'.0'49371.90'1+,-,'.4')-,47/2K3?'49/,'/98,/,01'2-970B'1+,'B./,-'.01,-:25,'C+.5+'

520091'K,'8.4723.4,B'.0'4121.5'5-?4123'41-7517-,4A'-.6.B'K9B?'/9B,33.06'9:'1+,'9*.B.4,B'!"&)*'

5-?4123'41-7517-,'262.041'1+,'#MU#'B212A'74.06'1+,')-96-2/'Q$O;VA'C24'),-:9-/,B'F=GSHI'

&+,'4,2-5+'/9B,3'74,B'.0'Q$O;V'C24'1+,'!"&)*'/909/,-'C.1+'20'./)94,B'/W'4?//,1-?'

>X.67-,'Y(==@I'&+.4'?.,3B,B'2'/9B,3'4./.32-'19'1+21':9-'1+,'B./,-.5'5-?4123'41-7517-,I'

;9/)2-.490'9:'1+,'5-?4123396-2)+.5'/9B,3'C.1+'1+,'90,':.11,B'19'1+,'49371.90'B212'74.06'

LDOLEN'F=GGH'?.,3B,B'2'-9121.90'2063,'9:'W=IRZ'20B'2'['\'1-204321.90I'&+.4':-,,B9/'9:'

/98,/,01'59--,4)90B4'C,33'C.1+'1+21'9K4,-8,B':9-'1+,'41-7517-,4'9:'&)*':-9/'91+,-'

4),5.,4A'C+.5+'C24'B,1,-/.0,B':-9/'59/)2-.490'9:'4,8,-23'5-?4123'41-7517-,4'.0'B.::,-,01'

5-?4123':9-/4'F=GWHI''
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'

!"#$%&'()**'+,-&.&/0'1%,$/2'03&'2".&%'"/0&%415&',4'!"678'5195$910&2'4%,.':;<:'2101='&+,'-./0123'

01.4-14.,'56'1+,'!"&)*78'9:;,.':0'0+5<=':=')4.)3,>'&+,';5=5;,.'0+5<=':='-2.155='65.;'0+5<0'1+,'

)50:1:5='56'1+:0'04?4=:1'6.5;'?51+'1+,'-./0123'01.4-14.,'2=9'1+,'@$ABC';59,3'DEFGH>'&+,'9:66,.,=13/'

)50:1:5=,9'0,-5=9'04?4=:1'I:='J.,,=KL';59,33,9'?/'@$ABC'2J2:=01'1+,'#M8#'9212L'0+5<0'1+,'9,J.,,'56'

;5N,;,=1'6.5;'1+,'-./0123'01.4-14.,'0,,=':='05341:5=>'

'

 !"#$%%&'()"*)*%$!"#$%&'%(")*+&),&-./.!&0+"*(&1231&4565#(=>=?

#M8#'9212'<,.,'-533,-1,9'65.')4.:6:,9'!"&)*'<:1+'1+,'+:0(12J'01:33').,0,=1>'&+,'BO')50:1:5=0'

56'1+,'A(1,.;:=23'2=9'+:0(12J'.,0:94,0'<,.,'=51'5?0,.N,9':='1+,'-./0123'01.4-14.,'2=9'

<,.,':=01,29')50:1:5=,9':='2';2==,.'-5=0:01,=1'<:1+'1+,'05341:5='9212'40:=J'1+,').5J.2;'

"7P'DEQRH'IS:J4.,'T(EQK>'&+,')50:1:5='56'1+,'+:0(12J'<20'56':=1,.,01'20':1'<20'4=-3,2.':6'-5(

-./01233:021:5='56'P"UUVQ'<:1+'!"&)*'+29'?,,='4=04--,00643'5<:=J'15'1+,'+:0(12J'

5--349:=J'1+,'-5;)54=9'?:=9:=J'0:1,>'"7P'J,=,.21,0'0,N,.23')500:?3,'-5=65.;21:5=0'56'

1+,'63,*:?3,'.,J:5=0'-5=0:012=1'1+,'#M8#'9212>'S.5;'1+,').,9:-1,9';59,30':1'<20'-3,2.'1+21'

1+,'+:0(12J'.,;2:=,9'63,*:?3,'2=9',*1,=9,9':=15'1+,'053N,=1'<+,=':='05341:5='2=9'<20'

1+,.,65.,'4=3:W,3/'15'?,'65.;:=J'012?3,':=1,.2-1:5=0'<:1+'1+,'-5;)54=9'?:=9:=J'0:1,L'

).,N,=1:=J'-5(-./01233:021:5=>''
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'

!"#$%&'()*+',-.'/01&22"3#'04'56&'7/"88"3#7'6"8)59#'$8"3#':;<:'1959='&+,'!"&)*-.'/01,2'3245678'56293692,'

:75'1;/,88,/'7<70=56'#>.#'/767':06+'6+,'7//060;=';?'6+,'10550=<'+05(67<'6;'@;6+'1;=;1,25A'-=,'

2,)2,5,=6760B,'"-C'1;/,8'05'5+;:=D';6+,2'1;/,85'785;'5+;:,/'7='9=56293692,/'+05(67<A'&+,'EF'3245678'

56293692,'05'5+;:='950=<'7'5)+,2,'1;/,8'G0=')92)8,H':06+'6+,'592?73,'1;/,8';B,2870/I'6+,'+05(67<'05'<2,4'

5)+,2,5'7=/'6+,'376784603'3456,0=,'2,50/9,5'72,'4,88;:A''

 

(=( !"#$%!"!"#$%&'($)*++,-!'

 !"#!!"#$"%&'(&()*#+#'%","()#'-+&.+&/'01'*2324'$0'56!!"#"(=(=*

&)*':75'0/,=60?0,/'@4'7='7??0=064')988(/;:=':06+'6+,'#>'3;1);9=/5A'J;:,B,2'0=';2/,2'6;'

/,6,210=,':+,6+,2'!"&)*'05'7'629,'@0=/0=<'#$%&'#';?'6+,'3;1);9=/5D'5,B,278'/0??,2,=6'

@0=/0=<'569/0,5':,2,'3;=/936,/A'K025684'6+,'@0=/0=<':75'755,55,/'950=<'?72(:,56,2='

7=784505D':+,2,'7'@0;60=4876,/'B,250;=';?'C"LLMN':75'/,6,36,/':06+'7'562,)67B0/0=(J!O'

3;=P9<76,/'5,3;=/724'7=60@;/4'GK0<92,'Q(RQHA'&+,')2,5,=3,';?'7'@7=/'0=/0376,5'6+76'

C"LLMN'+75'@;9=/'6;'6+,')2;6,0='627=5?,22,/';=6;'6+,'=062;3,8898;5,'1,1@27=,A'&+,'

571,'571)8,5':,2,'785;'7=7845,/'@4'#S#(O>T"'7=/'6+05'2,B,78,/'6+76'7'@7=/'

3;22,5);=/0=<'6;'6+,'/01,203'?;21';?'!"&)*'37='@,'5,,=';='6+,'<,8A'&+05':75'0=620<90=<D'75'

64)037884')2;6,0='571)8,5'72,'59??030,=684'/,=7692,/'/920=<')2,)72760;='593+'6+76';=84'6+,'

1;=;1,203'?;21';?'6+,')2;6,0='37='@,'5,,=A'&+05'174'59<<,56',06+,2'6+76'6+,'/01,2'

?;21,/'@4'!"&)*'05')72603987284'2,50567=6'6;'/,=7692760;=';2'6+76'6+,'U$(O>T"'GV=B062;<,=D'

$WH'<,8'5456,1'95,/'/;,5'=;6'3;1)8,6,84'/,=7692,'6+,')2;6,0='571)8,5A'J;:,B,2D'6+,'

7)),727=3,';?'6+,'/01,2'@7=/',=7@8,/'0=B,560<760;='0=6;'6+,'/0??,2,=3,5'0='@0=/0=<';?'6+,'
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+,-),./01'2/'345672,/'7,'784',529,-432+'17674',:'784')3,742/;'<'173,/9'=6/0'

+,3341),/02/9'7,'784'!"&)*'02-43'+6/'=4'144/',/'784':63(>41743/'>82+8'0,41'/,7'6))463'

7,'=4')3,),372,/65'7,'784'6-,./7',:')3,742/')3414/7',/'784'#?#(@<A"'945;'&821'1.9941740'

7867'784'+,-),./0'=,./0')34:434/72655B'7,'784'02-432+':,3-',:'!"&)*;'&84':63(>41743/'

6/65B121'1.994171'7867'=2/02/9',:'C"DDEF'7,'!"&)*GHI#'>61'>46J43'786/'7,'784'K&'

)3,742/;'L,>4M43N'7821'02::434/+4'+,.50'651,'=4'67732=.740'7,'784'02-43'2/743:6+4',:'

!"&)*GHI#'=42/9'>46J43'786/'784'K&'12/+4'27'56+J1'6'8B03,94/'=,/0':,3-40'=47>44/'

?EO'6/0'!PQR'67'784'02-43'2/743:6+4'61'021+.1140'2/'#4+72,/'R;F;E;'&84'=2/02/9',:'C"DDEF'

>61'2/M417296740':.37843'.12/9'<$G'6/0'SC!;''

'

'

!"#$%&'()*('!+%),&-.&%/'+/+01-"-'23'456678'9"/:"/#'.2'!";<='+/:'!";<=>?*@A'IDD'TC',:'!"&)*'UIV'6/0'

!"&)*GHI#'UFV'6/65B140'=B'#?#(@<A"'6/0':63(>41743/'6/65B121'>278'=2,72/B56740'C"DDEF;'W/'784'#?#(@<A"'

945N'6':62/7'=6/0'+,3341),/02/9'7,'784'02-432+':,3-',:'784')3,742/'+6/'=4'144/'U2/02+6740'=B'784'633,>V;'&84'

),1272,/1',:'784'-,54+.563'>42987'-63J431'86M4'=44/'2/02+6740'UJ?6V;'&821':29.34'861'=44/'606)740':3,-'

XIDDY;'

'

 !"#"$%&'(#&)'*)+*(++&'&#,*('-*.#)&/0&)%"#$,*)+*,1213*456678*!"#$%&'((A(A8

!"#$%&'()#

&84'#<'+,-),./01'86M4'6/'6=1,3=6/+4')46J'67'RQE'/-'0.4'7,'78423'63,-672+'32/9'

173.+7.34'UZ29.34'R(I[<V;'&821'4/6=540'=2/02/9',:'784'+,-),./01'7,'!"&)*'2/'1,5.72,/'7,'

=4'4*6-2/40'.12/9'<$G;'&821'-478,0'4*)5,271'784':6+7'7867':344'+,-),./0'0,41'/,7'

1402-4/7'2/'784'72-4'+,.314',:'6/'<$G'17.0BN'67'784'1)4401'.7252140N'61'27'861'6'-611',:'

,/5B'HDD'?6;'&8434:,34N':,55,>2/9'1402-4/7672,/'67'6'>6M454/978',:'RQE'/-'4/6=540'784'

\.6/72:2+672,/',:'784'6-,./7',:'=,./0'+,-),./0'61'784')46J'341,5M40':3,-'784'0676'

,=762/40'67'7821'>6M454/978'+,3341),/040'7,'784'1402-4/7672,/',:'784'+,-),./0'>84/'
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+,-./'0,'012')3,024.5'&12'6,.62.03704,.',8'9"::;<'+,-./'0,'!"&)*'=7>'/2023?4.2/'8,3'7'

37.@2',8'0,07A'6,?),-./'6,.62.03704,.>5'&12>2'/707'=232'->2/'0,'67A6-A702'012'

/4>>,64704,.'6,.>07.0'BC/D'7./'012'>0,4614,?203E',8'+4./4.@5'$>4.@'014>'7))3,761F'012'C/'

8,3'+4./4.@',8'9"::;<'0,'7AA'32/,*'>0702>',8'E)&)*'=7>'/2023?4.2/'0,'+2'4.'012'37.@2',8'

;:'('G::'H9'BI4@-32'J(GKLD5'&12'6,332A704,.'6,2884642.0>'B!'M':5N:JOF':5PGJJ'7./':5NKK:'

8,3'!"&)*QRG#F'!"&)*!"S'7./'!"&)*TUF'32>)2604V2AED',8'012'.,.(A4.273'+2>0'840>'6,.843?2/'

012'>032.@01',8'/2)2./2.62'+20=22.'012'7?,-.0',8'+,-./'/3-@'7./'8322'/3-@5''

'

'
!"#$%&'()*+',-.'/0/123"3'45'67889:';"0<"0#'=4'!">?@A'B,C'&12'/488232.62'4.'7+>,3)04,.'>)2603-?',8'

9"::;<'B,37.@2D'7./'!"&)*'B)-3)A2D5'&12'>)2603-?'8,3'!"&)*'>0730>'70'<;:'.?5'BDC'%4.2'@37)1'>1,=4.@'012'

+4./4.@',8'9"::;<'0,')-34842/'!"&)*'/-34.@'W$Q'2*)234?2.0>5'&12'A4.2>'32)32>2.0'/488232.0'32/,*'>0702>'8,3'

!"&)*X',*4/4>2/'B+A76YDF'32/-62/'B+A-2D'7./'8,362/'32/-62/'?-07.0F'QRG#'B@322.D5'&12'7?,-.0',8'+,-./'

9"::;<'=7>'->2/'0,'67A6-A702'012'C/'V7A-2>'/2>634+2/'4.'012'02*05'&14>'84@-32'4>'7/7)02/'83,?'ZG::[5 

 

 !"#$%&'()*%$+,$"-!!"##!"#"$%&'()*+,(&-'.$(A(A(

W'G\G;](\#^Q'612?467A'>1480')230-3+704,.'7>>7E'4./46702/'0170'012'7//404,.',8'9"::;<'

A27/>'0,'>2V237A'612?467A'>1480>'=4014.'!"&)*5'T+>23V2/'>1480>',8',V23':5<'))?'17V2'+22.'

?7))2/',.0,'012'63E>07A'>03-60-32',8'!"&)*!"SF'7'6-0',88'V7A-2',8':5<'))?'=7>'->2/'0,'

2A4?4.702'.,.(>)264846'>1480>'83,?'012'/707'BI4@-32'J(G;D5'&12'!"&)*!"S'>03-60-32'=7>'
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+,-.'/01'23-'45))678',679-':&&';5,'679<+.-.'.+1678'23-'=>!'-*)-164-72,'20'-7,+1-'2352'

07<?'07-'1-.0*',252-'0/'&)*';5,'@-678'4-5,+1-.A'&3-'/68+1-',30;,'2352'23-',36/2678'

1-,6.+-,'<095<6,-'20'5'1-8607'510+7.'23-'.64-1'672-1/59-A'#679-'&)*'/014,'5',?44-21695<'

.64-1B'23-1-'51-'@67.678',62-,'07'@023',6.-,'0/'23-'672-1/59-'C/01'9<5162?'07<?'07-',6.-'6,'

,30;7'67'23-'/68+1-DA'&3-'93-4695<',36/2'.525'67.6952-',6876/69572',36/2,'67'23-'546.-,'0/'

1-,6.+-,'/104'@023',+@+762,B'3683<6832678'23-'64)012579-'0/'23-'.64-1'672-1/59-'/01'23-'

8-7-152607'0/'23-'@67.678')09E-2'57.'904)0+7.'@67.678A'&3-'@67.678'1-8607'6,'F+62-'

3?.10)30@69'67'752+1-'57.',-G-15<'0/'23-',36/2678'1-,6.+-,'51-'3?.10)30@69'CHIJB'KILB'

HMNB'HJLN'57.'%JLODA'&36,',+88-,2,'2352'3?.10)30@69'672-1592607,'45?'@-'64)012572'20'

23-'@67.678'0/'23-'904)0+7.,B';3693'51-'5<,0'3?.10)30@69A'P70;678'23-'1-,6.+-,'

67G0<G-.'67'904)0+7.'@67.678'5<<0;-.'/+123-1'575<?,6,'0/'30;'23-'904)0+7.'45?'

672-1592';623'23-,-'1-,6.+-,A''

'

'

!"#$%&'()*+',"-."-#'%&#"/-'/0'1233+4'"-'!"5678'9:;'&3-',36/2'.6,2579-,'0/'1-,6.+-,'67'!"&)*!":'+)07'

5..62607'0/'>"NNQLA'9,;':64-1'0/'!"&)*!":',30;7'5,'5'9512007'40.-<'0G-1<56.';623'5',+1/59-'

1-)1-,-7252607A'&3-',36/2678'1-,6.+-,'C;623'5'.6,2579-'0/'0G-1'NANL'))4D'35G-'@--7',30;7'67',269E'

1-)1-,-7252607B'67')+1)<-A'&3-',36/2678'1-,6.+-,'35G-'@--7',30;7'/01'07-'40704-1'0/'23-'.64-1'07<?A''

'
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 !"#$%&'(")(*+!!"#!!"#$%#&'%(!")!"*%+!#'%!!"!"#

+,!'-.-/0121'34'567'82.92.:'1257'9742.71'567';7129<71'56-5'1624579'2.';71)3.17'53'

=3>)3<.9'82.92.:?'63@7A7;'25'9371'.35':2A7'2.43;>-523.'-83<5'567'1)7=242='=67>2=-/'

2.57;-=523.1'875@77.'567'=3>)3<.9'-.9'567');3572.B'C.'3;97;'53':-2.'2.12:65'2.53'56717'

2.57;-=523.1?'>3/7=</-;'93=D2.:'@-1'=-;;279'3<5'2.'=3//-83;-523.'@256'E;'!3>>27'F>-;3'

-.9'G2=53;2-'H767;'I$.2A7;1250'34'J-/243;.2-KB'F'4-A3;-8/7'82.92.:')317'43;',"LLMN'2.'567'

82.92.:'1257'@-1'9757;>2.79'<12.:'567',3/7=</-;'O)7;-52.:'".A2;3.>7.5'93=D2.:'

);3:;->'IJ67>2=-/'J3>)<52.:'P;3<)'C.=B?',3.5;7-/?'J-.-9-KB'&621'2.92=-579'56-5'

609;3)6382='2.57;-=523.1'@7;7'2>)3;5-.5'43;'=3>)3<.9'82.92.:'8<5'-/13'56-5'-'609;3:7.'

83.9'>-0'87'43;>79'875@77.'567',"LLMN')(609;3*0/'-.9'567'!"&)*'CQMR'=-;83.0/'

IH2:<;7'R(QSKB'

'

'

$%&'()*!+,-*./01%2&*/3*456678*%29/*9:)*;%2<%2&*=%9)*/2*"#>?@"*ABC*%3@715'7.7;:0'82.92.:'>397'43;'

,"LLMN'I-53>1';7);717.579'-1'JTU'3;-.:7'43;'=-;83.?'8/<7'43;'.25;3:7.'-.9';79'43;'8;3>2.71K'-.9'

7/7=5;315-52='1<;4-=7'43;'567');3572.'82.92.:'1257B'J67>E;-@';7);717.5-523.'34',"LLMN'21'2.175B'ADC'E75-2/79'

A27@'34',"LLMN'82.92.:'>397'I152=D';7);717.5-523.KB'!"&)*OV';7129<71'@256'-53>'=3.5-=51'@2562.'RBM'W'34'

,"LLMN'-;7'163@.'I=0-.KB'!7129<71'HXYY'-.9'%RMY'-;7'=3.5;28<579'80'567'.72:683<;2.:'>3.3>7;'I:;77.KB'

F'609;3:7.'83.9'I9-1679'/2.7K'21'43;>79'875@77.',"LLMN'-.9'567'CQMR'=-;83.0/B'&67'42:<;7'21'-9-)579'

4;3>'ZQ[Y\B*

'

!"# !"#$%&''()"&*+,-.&/&'#$,$.(0.&.!123.45%&/%.(0.6*7.0"(4.!"#$%&'!

!"#$%&$*

#7A7;-/'-557>)51'53'=3(=;015-//217'!"&)*'3;'#$&)*'@256',"LLMN'@7;7'>-97]'63@7A7;'.3.7'

@-1'1<==7114</?'971)257'=;015-/1':;3@2.:'2.'=3.92523.1'56-5'=3.5-2.79',"LLMNB'#2>2/-;/0?'



!"#$%&#'(&)*'

 115 

+,,-.),/'0-1-'.+2-',3'43(415/,+667/-',8-')13,-79':3663079;'87/(,+;'46-+<+;-='79'4+/-',8-'

,+;'0+/'3446>279;',8-'?"@@AB'C79279;'/7,-='830-<-1'93'415/,+6/'0-1-'3C,+79-2D'E9':+4,='

>)39':>1,8-1'+9+65/7/'3:',8-'!"&)*FGH#'415/,+6'/,1>4,>1-/'7,'C-4+.-'46-+1',8+,',87/')13,-79'

03>62'415/,+667/-'3965'08-9',8-'87/(,+;'0+/'+,,+48-2='3079;',3'415/,+6')+4I79;'

1-J>71-.-9,/D'

'

 !"#$%&'()*"&+&,-$&#'(-'.(,"/0$-11&0-$&#'!!"#"$

&8-'FGH#'.>,+9,'3:'!"&)*'0+/'41-+,-2')1-<73>/65'C5'K1'K+7'L+9;'>/79;'+'M>7IF8+9;-'

/7,-(271-4,-2'.>,+;-9-/7/'I7,'N#,1+,+;-9-='$OPD'&8-'+.)67:7-2')132>4,'0+/'4639-2'79,3',8-'

&QRQ')"&(HAH'NE9<7,13;-9P'-*)1-//739'<-4,31='08748'-9432-/'+9'S(,-1.79+6'+::797,5',+;'

439/7/,79;'3:'+'8-*+87/,7279-'.3,7:'07,8'+'&"T'46-+<+;-'/7,-'+92'+'679I-1'1-;739'439/7/,79;'

3:'BA'1-/72>-/D'&8-'1-/>6,79;'439/,1>4,'0+/',1+9/:31.-2'79,3'#$%"&'('U%BHNK"VP'4-66/'+92'

;1309'79'H'%'3:'%U'.-27>.'439,+7979;'+.)7476679'NH@@'.;'.6 -HPD'&8-')13,-79'0+/')>17:7-2'

>/79;'E?WF'+92'27+65/-2'+;+79/,'B@'.?'&17/')X'YDA='A@'.?'S+F6D'

'

X7/(,+;;-2')>17:7-2')13,-79'+,'+))13*7.+,-65'Z'.;'.6 -H'0+/'/41--9-2'C5'/7,,79;(213)'

<+)3>1'27::>/739'>/79;'/-<-1+6'43..-147+6'415/,+667/+,739'/41--9/'07,8'H'[6'213)/'

439/7/,79;'3:'+'H\H'1+,73'3:')13,-79'+92'1-/-1<371'/36>,739/D'F15/,+6/':31.-2'79'@DB'?'?;F6B='

@DH'?'&17/')X'Y='H@]'R"^Z@@@D'&8-'415/,+6/'3:'!"&)*FGH#'0-1-'31,83183.C74='07,8'

27.-9/739/'3:'+))13*7.+,-65'@DH'x'@DH'x'@D@V'..'N_7;>1-'V(HYWPD'

'

%&'()*+!,$-+"#./012$3+4)567896+8:;+;&<<)847&=:"+>?@+Q1,83183.C74'415/,+6/'07,8'27.-9/739/'@DH'*'@DH'*'@DV'

..'79'@DB'?'?;F6B='@DH'?'&17/')X'Y='H@]')365-,856-9-';65436'Z@@@D'>A@'&8-'415/,+6/'27::1+4,-2',3'HD`Y'a'

1-/36>,739'N+,',8-'2-,-4,31'-2;-P'+92'C-639;-2',3'/)+4-';13>)')*BBHD'&87/':7;>1-'8+/'C--9'1-)674+,-2':13.'

bHZ@cD'

'



!"#$%&#'(&)*'

 116 

 !"#$%"$#&'()'&%*+,-!"!!!"#"$

&+,'-./01.0/,'23'!"&)*456#'78-'9,.,/:;<,9'0-;<='>+8-,/'?6@ABC'.+,',*;-.;<='&)*456#'

-./01.0/,'3/2:'#$%"&'('D>EF',<./G'HIJJC'?6KLBM'78-'0-,9'8-'8'-,8/1+':29,N'32/':2N,10N8/'

/,)N81,:,<.O'E8.8'7,/,'12NN,1.,9'.2'8'/,-2N0.;2<'23'6OPQ'R'DS;=0/,'H(6QFMT'8<9'.+,'

/,N,U8<.'98.8'12NN,1.;2<'8<9'-./01.0/,'/,3;<,:,<.'-.8.;-.;1-'8/,')/,-,<.,9';<'&8VN,'H(LO'

&+,'8-G::,./;1'0<;.'12:)/;-,9'2<,'-0V0<;.'7;.+'8'W8..+,7-'12,33;1;,<.'23'HOXP'R
H
'E8 -6T'

;<9;18.;<='8'-2NU,<.'12<.,<.'23'5XYO'&+,'98.8')/21,--,9'7,NNT'7;.+'2U,/8NN'!:,8-'8<9'!)O;O:O'

U8N0,-'23'6AOLY'8<9'@OQYT'/,-),1.;U,NGO'&+,':2N,10N8/(/,)N81,:,<.'-2N0.;2<'78-'/,3;<,9'

.2'3;<8N'!72/Z'8<9'!3/,,'U8N0,-'23'LLOPY'8<9'LKOHYT'/,-),1.;U,NGO'&+,/,'8/,'<2'20.N;,/-';<'.+,'

!8:81+8<9/8<')N2.'8<9'.+,'-./01.0/,'+8-'8'W2N>/2V;.G'1N8-+'-12/,-';<'.+,'PA
.+
'),/1,<.;N,'

?6@QBO''

'

'

%&'()*+!,-.+/0*+12)(32()*+45+4)204)0467&3+"#/89:;-<"+=>?'&+,'-./01.0/,'23'!"&)*456#';-'-+27<T'7;.+'#56'

D/,9M'8<9'4P@'DG,NN27M'+;=+N;=+.,9O'&+,'[('8<9'4(.,/:;<;'23'.+,')/2.,;<'+8U,'V,,<'N8V,NN,9O'=@?'&+,'

-,\0,<1,'23'.+,')0/;3;,9'8<9'1/G-.8NN;-,9')/2.,;<'7;.+'-,12<98/G'-./01.0/,',N,:,<.-';<9;18.,9'8V2U,'8<9'

.+,'18.8NG.;1'/,-;90,-'+;=+N;=+.,9O'&+,'833;<;.G'.8=';-'=/,GT'7;.+'.+,')8/.'23'.+,'.8='.+8.'18<'V,'2V-,/U,9';<'

,N,1./2<'9,<-;.G';<');<ZO'&+;-'3;=0/,';-'898).,9'3/2:'?6KXBO'

'

!"&)*456#',*+;V;.-'.+,'-8:,'32N9'8-'9,-1/;V,9'32/'.+,')*&)*456#':0.8<.'D#,1.;2<'HOLO@M'

8<9'.+,/,32/,'7;NN'<2.'V,'9,-1/;V,9'+,/,'DS;=0/,'H(6K]MO'&+;-'1/G-.8N'12<.8;<,9'8'

:2<2:,/';<'.+,'8-G::,./;1'0<;.'7;.+'8'9;:,/'V,;<='32/:,9'VG'8'1/G-.8NN2=/8)+;1'

-G::,./G(/,N8.,9':2N,10N,O'&+,'-./01.0/,'23'!"&)*456#'-0),/;:)2-,-'7,NN'2<.2'2.+,/'

1/G-.8N'-./01.0/,-'23'/,901,9'&)*'D&8VN,'H(LMO'&+;-'12<3;/:-'.+,'8--0:).;2<':89,'VG'I8NN'



!"#$%&#'(&)*'

 117 

!"#$%&'+,-+'!'&)*./0#'12)12324+3'-'5671829'129:829;'3+1:8+:12'<0=>?@'A,24'87B)-129'CD+,'

+,2'7*D9D329'(&#')%*'3+1:8+:12'EFGH'IGJ'KLM#N'<0=>?OP'!'&)*./0#'3:)21)7323'CD+,'-4'1@B@3@9@'

76'Q@R00'S@'&,D3'126T28+3'+,2'T78-T'874671B-+D74-T'8,-4U2'V2+C224'+,2'7*D9D329'-49'+,2'

129:829'3+1:8+:12'B29D-+29'VW'+,2'671B-+D74'76'-'9D3:T),D92'V749'V2+C224'./0'-49'.XYP'

-3'9D38:3329'2-1TD21@'

'

!"#$%&'($ Z[>\'

)*+%($,-&.*$ +>>>0'

/012$%(33$*+-+4(2(-5$678$ $#]'ZX@KRP',']'R0@RYP''']'0>0@XK'

9(5&3.21&0$678$ ZQ@XR'('0@XR'E>@Q='^'0@XRO'

:;5(-<('$-(=3(%21&05$$ X/X=Q'

/01>.($-(=3(%21&05$ 0Y/K/'

?.321*31%12@$ /@>'E/@/O'

A&4*3(2(0(55$6B8$ XX@X'E0QQO'

!4(+5$6B8$ 0Z@>'E/R@YO'

!*14$6B8$ Y@R'E>/@QO'

6"#$6"88$ R@Y'E>@=O'

C135&0$#$67
D

8$ >>@KZ'

?+22E(F5$67
G

$"+
HI

8$ K@QX'

)&3<(02$%&02(02$6B8$ /Q@0/'

C+2(-$+2&45$ 0RQ'

!F&-J$6B8$$ >>@XK'

!=-(($6B8$$ >=@>='

945'$=&-$;&0'$3(0,2E5$678$K$+0,3(5$6L8$ Q@QQX'_'0@0R'

M<(-+,($15&2-&*1%$2E(-4+3$*+-+4(2(-5$67
D

8$ '

?+10$%E+10$ KY@KZ'

)1'($%E+10$ ZQ@XY'

C+2(-$4&3(%.3($ KR@YK'

9+4+%E+0'-+0$&.231(-5$6B8$ Q'

?&3!-&;12@$%3+5E$5%&-($ /@YR'<XZ+,')21824+DT2?'

N+;3($GHD$"+2+$%&33(%21&0$+0'$-(=10(4(02$52+21521%5$=&-$%&N*OAPI)Q$M-T:23'D4')-124+,2323'-12'671'+,2'

,DU,23+'1237T:+D74'3,2TT@'

'

'

'



!"#$%&#'(&)*'

 118 

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

!"#$%&'#$'()#*+') +,--'

,%&"'-'()."%/0*1/2%&#/+*"'") ./01'

,%&"'-'()."%/0*1/2%&#/+*"'") .23,'

34#*2(#1%&'/5)1/2%&#/+*"'") 42.5'

61&%.1*#*##/").-%/5*-'(%) 40#6'

!"#$%&'#$'()#*+') +,-#'

-./0#'121'!3"#4"+&%5%+6'+7'+458+48+9/%$'!"-":;<=!'74+9'58%&'&53,>'?%58'4#,3$#,'?%0,25>"#'.6,'@7+4$#,'

4#,3$#,A'935.5#,'-":'&543$534#&B'&78'9*:;:<8;'&)*'=>9?'!7)#*+''@01A'B1C+,-#D'7E<'F88G'E;;8;'=9>'

H9?)I8J8G8<<K'

'

 !"#$%&'&()*(+,-(!"#$%&'()&!*+,-(./(0!1)23!"!#1BCB1

&78'9>J79>79?F:H'=9>?'9='%#&)*LM4#'<N)8>)9<8<'O8II'9GJ9'J78'8*:<J:GP'J>:P9GEI'

%#&)*LM4#'<J>NHJN>8'@01A'B1'+,--Q'R4S.TD'O:J7'EG'>K?K<K;K'9='UK.UV'WX'<79O:GP'J7EJ'

;8<):J8'J78';:==8>8GJ'<)EH8'P>9N)<'@89..4'EG;':;4.4X'>8<)8HJ:Y8IZD'J78'<J>NHJN>8'>8?E:G<'

8<<8GJ:EIIZ'J78'<E?8K',9O8Y8>X'O78G':GY8<J:PEJ:GP'J78'H>Z<JEI')EH[:GPX'E'G9J:H8EFI8'

;:==8>8GH8'F8JO88G'J78'JO9'H>Z<JEI'=9>?<'F8HE?8'E))E>8GJK'&78'NG:J'H8II'9='J78'J>:P9GEI'

=9>?'9='%#&)*LM4#':<'?NH7'?9>8';8G<8IZ')EH[8;X'O:J7'E'<9IY8GJ'H9GJ8GJ'9='\.]K'BG'

H9GJ>E<JX'9>J79>79?F:H'%#&)*LM4#'7E<'E'<9IY8GJ'H9GJ8GJ'9='MU]K'&7:<'8*)IE:G<'J78'

;:==8>8GH8':G'J78'H>Z<JEI'H9GJEHJ<'=9>?8;'F8JO88G'J78'?9G9?8>:H'E<Z??8J>:H'NG:J'EG;':J<'

8GY:>9G?8GJK'^7:I<J'J78'J>:P9GEI'H>Z<JEI'=9>?'7E<'J8G'G8:P7F9N>:GP'%#&)*LM4#'?9I8HNI8<'

O:J7:G'5KU'WX'J78'9>J79>79?F:H'=9>?'7E<'9GIZ'<:*K'18<):J8'J78'?9>8'<)EH:9N<')EH[:GP'9='

J78')>9J8:G':G'89994X'J78'H>Z<JEI<';:==>EHJ'<:?:IE>IZ'EG;'E>8'>9FN<JK'_GEIZ<:<'9='J78'H>Z<JEI'

IEJJ:H8'>8Y8EI<'J7EJ'J78'I:G[8>'>8P:9G'9='J78'E==:G:JZ(JEP'H9G<J>NHJX'O7:H7':<'EHH9NGJ8;'=9>':G'

J78'8I8HJ>9G';8G<:JZ':G'9>J79>79?F:H'%#&)*LM4#X':<':GY9IY8;':G'<8Y8>EI'H>Z<JEI'H9GJEHJ<'

EG;'J7N<'<JEF:I:<8<'J78'H>Z<JEI'J7>9NP7'=EH:I:JEJ:GP'IEJJ:H8'=9>?EJ:9G'@`:PN>8'+(4a_DK'

_GEIZ<:<'9='J78'H>Z<JEI')EH[:GP':G'J78'9>J79>79?F:H'H>Z<JEI'IEJJ:H8'N<:GP'J78'0B#_'R4S\T'

<8>Y8>'>8Y8EI8;'J7EJ'4V]'9='J78'J9JEI'<N>=EH8'E>8E'9='S+\a'W.'OE<'FN>:8;K'&78'IE>P8<J'

FN>:8;'E>8E'9HHN><'EJ'J78';:?8>:<EJ:9G':GJ8>=EH8'9='J78')>9J8:GX'O7:H7'EHH9NGJ<'=9>'EF9NJ'

7EI='9='J78'FN>:8;'<N>=EH8'E>8EK'&78'>8<J'9='J78'H>Z<JEI'H9GJEHJ<'E>8'=9>?8;'F8JO88G'J78'

I:G[8>'>8P:9G'9='J78'E==:G:JZ'JEP'9='9G8'?9I8HNI8'EG;'E'G8:P7F9N>:GP'?9I8HNI8X'E<'<79OG':G'

`:PN>8'+(4aAX'O:J7'E'<?EII8>'<8H9G;'H>Z<JEI'H9GJEHJ'O:J7'EG9J78>'<NFNG:JK'&78'E>8E'9='

H9GJEHJ'H9G=8>>8;'FZ'J78'I:G[8>'>8P:9G':<'<JEF:I:<8;'FZ'JO9'7Z;>9P8G'F9G;<'F8JO88G'J78'



!"#$%&#'(&)*'

 119 

+,-'./0',12'345',12','67889+:7(:9;,+92'8<;9=>;9'.?@AA5'.3B->:9'A(4CD5E'/1'=<8),:B6<1F'+G9'

H>:B92'6>:I,=9',:9,'H9+J991'+:B-<1,;'!"&)*KL4#',12'67889+:7(:9;,+92'19B-GH<>:6'8,M96'

>)',:<>12'4NO'<I'+G9'+<+,;'6>:I,=9',:9,E'P<J9Q9:F'9,=G'6>H>1B+'8,M96'2B:9=+'=:76+,;'

=<1+,=+6'JB+G'9B-G+'67889+:7(:9;,+92'8<;9=>;96E'&GB6'GB-G;B-G+6'+G9'B8)<:+,1=9'<I'+G9'+,-'

B1'6+,HB;B6B1-'!"&)*KL4#'B1'+G9'<:+G<:G<8HB='I<:8E'

'

!"#$%&'()*+',%-./01'2034"5#'67'6%/86%869:"3'!";2<,=*>?'@AB'&G9'=:76+,;';,++B=9'I<:892'B1'+G9'<:+G<:G<8HB='

=:76+,;'I<:8'<I'!"&)*KL4#'GB-G;B-G+6'+G9'B8)<:+,1=9'<I'+G9';B1M9:':9-B<1'<I'+G9',IIB1B+7'+,-'.)B1M5'B1'I<:8B1-'

=:76+,;'=<1+,=+6E'&G9'HB<;<-B=,;'2B89:'I<:892'H7'=:76+,;;<-:,)GB='67889+:7'B6'6G<J1'B1'6;,+9F'JB+G'<+G9:'

8<;9=>;96'B1'+G9'=:76+,;';,++B=9'6G<J1'B1'-:97E'@CB'R'29+,B;92'QB9J'<I'+G9'=:76+,;'=<1+,=+6'H9+J991'+G9';B1M9:'

:9-B<1',12','67889+:7(:9;,+92'8<;9=>;9'GB-G;B-G+92'B1'+G9'H;,=M'H<*'6G<J1'B1'.R5E'&G9':96B2>96'B1Q<;Q92'B1'

G72:<-91(H<12'I<:8,+B<1'G,Q9'H991';,H9;;92F'1,89;7'?@AA'Sε'+<'/0'S'.AET'U5',12'?@AA'V'+<'34'V'.AE4'U5E'

P72:<-91'H<126',:9'6G<J1',6'2,6G92';B196E'&GB6'IB->:9'G,6'H991':9);B=,+92'I:<8'W4XNY?'

'

(?D !"#$%&'()*+,$,-'.).+%/+&"#+0!"#!!"#$%#!!"#!"#$%&'#!"#$%&$'

Z9;9+B<1'<I'#$%&B1''(&")*+&V4[\'J,6'=,::B92'<>+'):9QB<>6;7'H7'Z:'Z,B'],1-',6'J,6'+G9'

)G91<+7)B=',1,;76B6'<I'+GB6'6+:,B1'W4NNYF'G<J9Q9:'6<89'<I'+G9':96>;+6'JB;;'H9'891+B<192'

H:B9I;7'G9:9E'^919'9*):966B<1'<I'+G9'_#$%'8>+,1+'J,6',1,;7692'H7'8B=:<,::,7',12'6G<J92'



!"#$%&#'(&)*'

 120 

+,-+'./0/+123'24'!"#'.1.',-5/'-3'/44/6+'23'%""'&7##'-3.'40-8/00-9')92.:6+123;'<2=/5/9'

./0/+123'24'+,1>'8/3/'.1.'32+'9/)016-+/'+,/'),/32+?)/'>//3'42002=138'-..1+123'24'+,/'#@'

62A)2:3.>;'B3'4-6+'./0/+123'24'!"#'6-:>/.'-'>018,+'1369/->/'13'%""'&7##'8/3/'/*)9/>>123'

-3.'-'./69/->/'13'40-8/00-9'8/3/'/*)9/>>123'CD18:9/'7(EFG;'#1A10-9'+9-3>691)+2A16'6,-38/>'

=/9/'>//3'13'H!"#'62A)0/A/3+/.'=1+,'+,/'!"#IJK#'8/3/'23+2'+,/'6,92A2>2A/'13.16-+138'

+,-+'+,/'6,-38/>'2L>/95/.'=/9/'.:/'+2'+,/'02>>'24'4:36+123'24'&)*M'>136/'+,/'IJK#'

A:+-+123'13-6+15-+/>'+,/'6-+-0?+16'-6+151+?;''

'

&,/'413.138'+,-+'+,/'H!"#$A:+-3+'>,2=/.'1369/->/.'%""'&7##'8/3/'/*)9/>>123'=->'

>:))29+/.'L?'-3-0?>1>'24'+,/'>/69/+123')92410/'24'+,/'H!"#$A:+-3+;'&,1>'>,2=/.'-'>018,+'

1369/->/'13'+,/'0/5/0'24'>/69/+/.')92+/13>M'62A)-9/.'=1+,'+,/'N&'OKFFP;'D:9+,/9A29/M'

-..1+123'24'Q"FFRE'0/.'+2'-'./69/->/'13'%""'&7#M'>1A10-9'+2'+,/'9/)29+/.'./69/->/'>//3'13'

+,/'N&':)23'+,/'-..1+123'24'+,/'#@'62A)2:3.>'OSSP;'T5/9-00'+,1>'>:88/>+>'+,-+'&)*'A-?'

,-5/'-'920/'13'+,/'9/8:0-+123'24'40-8/00-9'-3.'%""'&7##'8/3/'/*)9/>>123'13'%&$'()*;'<2=/5/9M'

./0/+123'24'!"#'.2/>'32+'0/-.'+2'+,/'),/32+?)/'2L>/95/.':)23'+,/'-..1+123'24'+,/'#@'

62A)2:3.>'>:88/>+138'+,-+'&)*'1>'32+'-'U/?'+-98/+'429'+,/'#@'62A)2:3.>;''

'

!"#$%&'()*+',%-./0%"1234"0'-.-56/"/'37'8!"#'-.9'-'!"#:;<='03415&4&.2>'V-9'6,-9+'>,2=138'>1831416-3+'E(

420.(6,-38/>'C)'WF;FFRG'13'%""'&7##'/44/6+29'8/3/'/*)9/>>123'C+),-(E'-3.',."/G'-3.'40-8/00-9'8/3/'

/*)9/>>123'C0)12$'3,2-3.$0)*'8/3/>G;'X-+-'-9/'>,2=3'429'+,/'H!"#'A:+-3+'C6?-3G'-3.'=,/9/'>1831416-3+'6,-38/>'

=/9/'-0>2'>//3'429'+,/'H!"#'A:+-3+'62A)0/A/3+/.'=1+,'!"#IJK#'L-6U'23+2'+,/'6,92A2>2A/'C):9)0/G;'&,/'

.2++/.'9/.'013/'13.16-+/>'+,/'0/5/0'24'+,/'N&'+9-3>691)+'0/5/0>'=,16,'=->'329A-01>/.'+2'K;'X-+-'=/9/'

)92.:6/.'-3.'-3-0?>/.'L?'X9'X-1'N-38'-3.',-5/'L//3'+-U/3'492A'+,/'>:))0/A/3+-9?'.-+-'492A'+,/'>+:.?'

L?'N-38',!$4)&'OKFFP;''



!"#$%&#'(&)*'

 121 

!"# !"#$%##"&'($

&+,-.')/0-*,123/'40-5'!"#$%&'#6789:;9'<23',1/=>,4,/1'23'2'>20?/>')0->/,='-4'>+/'32.,@A.,1/=/'

2@A.+A102B,1/3'C3,=?'2='244,=,>A')C..(1-<='2332A'D7EEFG'H>',3'?/=/02..A'2@@/)>/1'>+2>'>+/3/'

I,=13'-4'2332A3'@2='-4>/='./21'>-'>+/',1/=>,4,@2>,-='-4'>20?/>3'>+2>'20/J',='42@>J'42.3/'

)-3,>,K/3G'&+,3',3'=->'C=3C0)0,3,=?J'3,=@/')0->/,=3'@-C.1'/,>+/0'L,=1'>-'>+/'@-5)-C=13'=-=(

3)/@,4,@2..A'-0'L,=1'>-'@-5)-=/=>3'-4'>+/'2332A'M/G?G'>+/'N44,(O/.'52>0,*',>3/.4P'./21,=?'>-'

>+/',=21K/0>/=>',1/=>,4,@2>,-='-4'=-=(3)/@,4,@')0->/,=3G'&+/0/4-0/'>+/'K2.,12>,-='-4'>20?/>(

@-5)-C=1'L,=1,=?',3'/33/=>,2.G'&+,3'<23',=,>,2..A'@200,/1'-C>'LA'420(</3>/0='2=2.A3,3'-4'@/..'

.A32>/'40-5'@/..3'-K/0(/*)0/33,=?'>+/'>20?/>')0->/,=3J',='>+,3'@23/'&)*G'&+,3',=1,@2>/1'>+2>'

&)*'1,1'L,=1'>-'>+/'L,->,=A.2>/1'4-05'-4'Q"EE8RJ'+-</K/0'>+/'C3/'-4'@0C1/'@/..'.A32>/3',='

>+/',=,>,2.'/*)/0,5/=>'./1'>-'25L,?C-C3'0/3C.>3'23'>+/'@-5)-C=13'L,=1'>-'->+/0'@/..C.20'

)0->/,=3G'&+/0/4-0/J',='>+,3'3>C1A')C0,4,/1')0->/,=3',=3>/21'-4'@/..'.A32>/'</0/'C3/1'2=1'

-44/0/1'2'./33'25L,?C-C3',=>/0)0/>2>,-='-4'>+/'L,=1,=?'-4'Q"EE8RG'&+,3'2))0-2@+'?2K/'2'

1,44/0/=>',=3,?+>',=>-'>+/'L,=1,=?'>+2>'<23'=->'3//='<+/='C3,=?'@/..'.A32>/3J',G/G'>+/'

2))20/=>')0/4/0/=>,2.'L,=1,=?'-4'>+/'@-5)-C=1'>-'>+/'1,5/0,@'4-05'-4'&)*G'S20(</3>/0='

2=2.A3,3',3'=->'>+/'5-3>',1/2.'<2A'>-'/*25,=/'@-5)-C=1()0->/,=',=>/02@>,-=3'L/@2C3/'>+/'

)0->/,=',3'1/=2>C0/1'2=1'5C3>'>+/='0/4-.1'-='>+/'=,>0-@/..C.-3/'5/5L02=/G'T/3),>/'>+,3'

,=+/0/=>'.,5,>2>,-=J'>+,3'-L3/0K2>,-='52A'L/'2@@C02>/'23'>+/'@-5)-C=1(L,=1,=?'3,>/'<23'

4-C=1'>-'L/',='>+/'1,5/0',=>/042@/'-4'>+/')0->/,='<,>+',=>/02@>,-=3'40-5'L->+'5-=-5/03'

,=K-.K/1',='@-5)-C=1'L,=1,=?G''

'

H=,>,2.'@-=4,052>,-='-4'&)*'23'2'>20?/>')0->/,='-4'>+/'#N'@-5)-C=13'<2002=>/1'2'5-0/'

1/>2,./1'><-(4-.1',=K/3>,?2>,-='-4'>+/')0->/,=:'4,03>.A'>+/')+/=->A),@'3>C1,/3'-4'>+/'U()*'

5C>2=>'2=2.A3,=?'>+/')0-1C@>,-='-4'>+/'%""'&V##'2=1'4.2?/..20'3A3>/5'2=1'3/@-=1.A'

3>0C@>C02.'@+202@>/0,32>,-='-4'>+/',=>/02@>,-='L/><//='+)&)*'2=1'>+/'#N'@-5)-C=13G'

#>0C@>C02.',=K/3>,?2>,-='-4'+)&)*',=K-.K/1'>+/'C3/'-4'3/K/02.'L,-)+A3,@2.'>/@+=,WC/3'

,=@.C1,=?'X(02A'@0A3>2..-?02)+AJ'YQ!J'#NX#'2=1'N$ZJ'2..'-4'<+,@+')0-K,1/1'

@-5)./5/=>20A',=4-052>,-='2L-C>'+)&)*'2=1',>3',=>/02@>,-=3'<,>+'Q"EE8RG''

'
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+,'-./0'0-1234'!"&)*'560'1072'60'/-')18/9/72'760/:3'5/-.'6'./;.'3/7:2<'=830-6:'0-81>-1870'?9'

!"&)*'/,'-.877'2/99787,-'872?*'0-6-70'5787'?@-6/,72A'6,'?*/2/0724'8721>72'6,2'6'>6-6:3-/>'

=BC#'D1-6,-<'&./0'7,6@:72'6,'/,(27)-.'6,6:30/0'?9'-./0')8?-7/,'6,2'-.7'>?,9?8D6-/?,6:'

>.6,;70'?>>188/,;'/,'2/99787,-'872?*'>?,2/-/?,0<'=830-6::?;86)./>'6,6:30/0'?9'!"&)*'

87E76:72'-.6-'-.7'0-81>-187'?9'-./0')8?-7/,'560'./;.:3'0/D/:68'-?'&)*'0-81>-1870'98?D'

2/99787,-'@6>-78/6:'0)7>/70<'&.7879?874'-.7'107'?9'!"&)*'-?'D?27:'-.7'#$%&'()')8?-7/,'560'

F10-/9/72<'G,>7'-.7'/,/-/6:'>830-6::/06-/?,'>?,2/-/?,0'.62'@77,'27-78D/,724'>?(>830-6::/06-/?,'

?9'H"IIJK'5/-.'!"&)*'560'6--7D)-724'60'D?87'27-6/:72'0-81>-186:'/,9?8D6-/?,'6@?1-'-.7'

/,-786>-/?,0'?>>188/,;'@7-577,'!"&)*'6,2'-.7'>?D)?1,20'560'6,'/D)?8-6,-'96>-?8'/,'

1,2780-6,2/,;'-.7'D?27'?9'6>-/?,'?9'-.707'>?D)?1,20<'L?57E78'6'>?(>830-6:'0-81>-187'

>?1:2',?-'@7'?@-6/,724'270)/-7'6--7D)-0'6-'0?6M/,;'!"&)*'>830-6:0'/,'2/99787,-'

>?,>7,-86-/?,0'?9'#N'>?D)?1,20'O@?-.'H"IIJK'6,2'H"IIJJP<'&.7'8760?,'9?8'-./0'/0'

1,>:768'.?57E784'/-'D63'@7'>61072'@3'-.7')??8'0?:1@/:/-3'?9'-.7'>?D)?1,2'/,'6Q17?10'

7,E/8?,D7,-0<'+,'622/-/?,'-?'-./04'./;.'>?,>7,-86-/?,0'?9'RH#G'687'M,?5,'-?'@7':700'-.6,'

/276:'9?8'>830-6::/06-/?,'@7>6107'RH#G'>6,'2/081)-'-.7'>830-6:':6--/>7<'#/,>7'6'>?(>830-6:'

0-81>-187'>?1:2',?-'@7'?@-6/,724'6'>?D@/,6-/?,'?9'0-81>-186:'6))8?6>.70'560'1072'-?'

/,E70-/;6-7'-.7')8?-7/,(>?D)?1,2'/,-786>-/?,0<''

'

&.7'107'?9'N$='27D?,0-86-72'-.6-'!"&)*'560'6'2/D78'/,'0?:1-/?,<'&./0'.62'@77,'

)87E/?10:3'0.?5,'9?8'*&&)*4'918-.78'E6:/26-/,;'-.7'0/D/:68/-/70'?9'-.7'+*,-).)/%6,2'#$%&'()'

)8?-7/,0'SCTKU<'=.686>-78/06-/?,'?9'-.7'@7.6E/?18'?9'!"&)*'/,'0?:1-/?,'560'>81>/6:'-?'

918-.78'@/?).30/>6:'>.686>-78/06-/?,<'&.7'27-78D/,6-/?,'?9'-.7'V2'?9'H"IIJK'@/,2/,;'-?'

!"&)*'560'87:/6,-'?,'-.7'107'?9'N$='0/,>7'?-.78'6--7D)-0'-?'Q16,-/93'-./0')686D7-78'5787'

1,01>>70091:'?5/,;'-?'7/-.78'-.7':?5'0?:1@/:/-3'?9'-.7'>?D)?1,20'6-'./;.78'>?,>7,-86-/?,0'

?8'-.7'7997>-0'?9'RH#G'O27-8/D7,-6:'-?'/,E70-/;6-/?,'@3'+&=P<''

'

&.7'27E7:?)D7,-'?9'6',?E7:'N$=(@6072'D7-.?2'9?8'-./0'0-123'7*):?/-72'-.7'96>-'-.6-'-.7'

>?D)?1,20'6@0?8@':/;.-'6-'07E786:'2/99787,-'56E7:7,;-.0<'&.7879?87'-.7'072/D7,-6-/?,'?9'

)8?-7/,'@?1,2'-?'>?D)?1,2'>?1:2'@7'D?,/-?872'6-'6'56E7:7,;-.'6::?5/,;'Q16,-/9/>6-/?,'

?9'-.7'>?D)?1,2'?,:3<'&./0'560'1072'-?'27-78D/,7'-.7'6D?1,-'?9'@?1,2'E78010'9877'

>?D)?1,24'5./>.'560'-.7,'1072'-?'27-78D/,7'-.7'@/,2/,;'>?,0-6,-<'R7-78D/,6-/?,'?9'-.7'

@/,2/,;'699/,/-3'?9'H"IIJK'-?'!"&)*'/,'-.877'2/99787,-'872?*'0-6-70'87E76:72'E783'0/D/:68'
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+,'-./012'34,35.6347'68.6'681'91,:*'26.61':;'681')9:6134',3,'4:6'.;;156'5:<):04,'=34,347>'

&832'?.2'.4'3<):96.46';34,347'68.6'.3,1,';096819'26905609./'58.9.561932.63:4'02347'@A!>'

#3451'34363./'@A!'BC(BD@'C#EF'2)1569.'?191'8.9,'6:'912:/-1';:9'681':*3,321,';:9<':;'&)*G'

H&&'?.2'.,,1,'6:'3<)9:-1'681'I0./36J':;'681'2)1569.'<.K347'9123,01'.22374<146'1.2319>''

'
BC(BD@'C#EF'32'.'):?19;0/'<168:,';:9'34-12637.6347'681'1;;1562':4'.')9:6134':;'5:<):04,'

=34,347>'L4'.'BC(BD@'C#EFG'1.58')1.K'5:9912):4,2'6:'681'.<341'4369:714';9:<'1.58'.<34:'

.53,')912146'34'681')9:6134'21I01451'M.).96';9:<')9:/341N>'&81'@A!'260,312'28:?1,'68.6'

A"OODP',:12'34,11,'=34,'6:'&)*G'23451'681'581<35./'283;6')19609=.63:42'?191'/3<361,'6:'.'

2<.//'40<=19':;'9123,012'68.6'5/026191,'6:'.',3259161'9173:4'34'681'!"&)*'269056091>'&81'

,17911':;'581<35./'283;6')19609=.63:4'?.2',1)14,146':4'681'.<:046':;'5:<):04,'.,,1,'

M3>1>'36'?.2'5:451469.63:4',1)14,146NG'8:?1-19'681')::9'2:/0=3/36J':;'681'5:<):04,2'

912693561,'681'.4./J232':;'68121',.6.>'L,1.//J'.'6369.63:4'?368',3;;19146'5:451469.63:42':;'

5:<):04,'?:0/,'8.-1'=114'5.9931,':06>'&81'5:451469.63:4':;'5:<):04,'5:0/,'6814'=1'

)/:661,'.7.3426'681'581<35./'283;6',326.451'.4,'.'+,'5:0/,'8.-1'=114',1619<341,>'&832'

?:0/,'8.-1'=114'.'021;0/'9120/6'6:'-./3,.61'681'Q$F',193-1,'+,'-./012>''

'

L4':9,19'6:',1619<341'681'3,14636J':;'681'283;6347'9123,012G'681'9123,012'?191'.223741,'=J'

H9'R93.4'#<368';://:?347'693)/1'32:6:)1'/.=1//347':;'&)*'MBD@G'BSFG'34'HPTN>'&81'5:<=34.63:4'

:;'68121',.6.'.4,'681'59J26.//:79.)835',.6.'.//:?1,'681'=34,347'2361'6:'=1'3,1463;31,>'

A.))347'681'283;6347'9123,012':46:'681'59J26./'269056091'28:?1,'68.6'681'=34,347'9173:4'

5:423261,':;'.'5/02619':;'9123,012'5/:21'6:'681'.563-1'2361'.4,'681',3<19'34619;.51':;'&)*>'

&81'@A!',.6.',3,'4:6'91-1./'681'2)153;35'34619.563:42':55099347'=16?114'A"OODP'.4,'

&)*G':4/J'681'9123,012'34-:/-1,'34'681'34619.563:42>'&8191;:91G',:5K347'.))9:.5812'?191'

021,'6:')91,356'681'581<35./'34619.563:42'6.K347')/.51>'H:5K347'260,312'34,35.61,'68.6'

5:<):04,'=34,347'?.2')93<.93/J'<1,3.61,'=J'8J,9:)8:=35'34619.563:42>'#3451'681',3<19'

34619;.51':;'!"&)*'32')93<.93/J'26.=3/321,'=J'8J,9:)8:=35'34619.563:42G'6832'<.J'2077126'

68.6'681'5:<):04,2'.91'/3K1/J'6:'=34,'6:'4:4(2)153;35.//J'6:'8J,9:)8:=35'9173:42':4'

)9:61342>'&832'.;;3436J';:9'8J,9:)8:=35'9173:42'<.J'=1'.'91.2:4';:9'681'3,1463;35.63:4':;'

21-19./')06.63-1'6.97162>'&81'?:9K'34'6832'681232'68191;:91',1<:4269.61,'68.6'681'

5:<):04,2',:'=34,'6:'&)*>'C:?1-19G'36'32'593635./'6:'./2:',1619<341'3;'681'6.9716'32'

3<):96.46';:9'681',12391,')814:6J)1U'.4'V:4'6.9716V'836':9'?816819'36'32'.4'V:;;'6.9716V'

836G'.'4:4(,1239.=/1'34619.563:4>'&:'1-./0.61'6832G'681')814:6J)1':;'681'K4:5K:06'<06.46'
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+,,-.'/0'1022,.)0+-'/0'/3,')3,+0/4),'.,,+'5066078+9'/2,:/;,+/'05'7306,'1,66.'78/3'/3,'

10;)0<+-.='8>,>':'-,12,:.,'8+'%""'&?#':+-':+'8+12,:.,'8+'56:9,66:2',*)2,..80+>''

'

 !"#$%&'()*+,&-.)#,+%/+0&(1!!"#"$

@+(-,)/3'./2<1/<2:6'./<-8,.'05'!"&)*':+-'8/.'A8+-8+9'8+/,2:1/80+.'78/3'B"CCDE'2,F,:6,-'

/3:/'!"&)*'8.'8+'5:1/':'/:29,/'05'/3,'#G'10;)0<+-.>'H07,F,2=')3,+0/4)81'./<-8,.'05':'#"$'

-,6,/80+';</:+/'05'%&'()*+'IJDK'-8-'+0/'.307':';:2L,-',55,1/'0+'%""'&?#>'@+'5:1/'/3,'

)://,2+'05',*)2,..80+'7:.'2,F,2.,-'10;):2,-'78/3'/3,'9,+,',*)2,..80+')://,2+.'

0A.,2F,-'5066078+9'/2,:/;,+/'78/3'/3,'#G'10;)0<+-.='8>,>'/3,2,'7:.':+'8+12,:.,'8+'%""'

&?##'9,+,',*)2,..80+'A</':'-,12,:.,'8+'56:9,66:2'9,+,',*)2,..80+>'&38.'.<99,./.'/3:/'

:6/30<93'/3,2,'8.':+'8+/,2:1/80+'A,/7,,+'B"CCDE':+-'!"&)*='/38.'8+/,2:1/80+'8.'+0/'

2,.)0+.8A6,'502'/3,'#G'8+-<1,-')3,+0/4),>'#8+1,'A0/3'56:9,66:2':+-'%""'&?##'9,+,.':2,'

:55,1/,-='8/'70<6-':)),:2'/3:/'&)*'-0,.')6:4':'206,'8+'2,9<6:/8+9'/3,',*)2,..80+'05'/3,.,'

F82<6,+1,'5:1/02.>'&3,';,13:+8.;'<+-,2648+9'8/.'206,'8.'+0/'16,:2='A</'.8+1,'&)*'8.'0+,'05'

/3,')20/,8+.'2,.)0+.8A6,'502'10<+/,2:1/8+9'0*8-:/8F,'./2,..='8/'8.')0..8A6,'/3:/':+'8+12,:.,'

8+'0*8-:/8F,'./2,..';:4'A,'2,.)0+.8A6,>'&3,',*)2,..80+'05'/3,':6/,2+:/8F,'.89;:'5:1/02'

!)0#'8+'%&'()*+='502',*:;)6,='8.'8+12,:.,-'A4'.,F,2:6'-855,2,+/',+F820+;,+/:6'./2,..,.='

8+16<-8+9'0*8-:/8F,'./2,..'MJNOP>'&38.'.89;:'5:1/02'3:.'A,,+'.307+'/0')0.8/8F,64'2,9<6:/,'

/3,',*)2,..80+'05',%%-':+-'#+.'8+'%&'()*+'IJDK'MJOCP>'H07,F,2'/3,'/2:+.128)/0;81.'-:/:'-8-'

+0/'.307':'.89+8581:+/'8+12,:.,'8+'/3,',*)2,..80+'05'/3,.,'9,+,.'8+'/3,'Q#"$';</:+/>''

'

 !"#$%&'("#!!"#"!

&)*'7:.'0+,'05'/3,'JO')</:/8F,'A8+-8+9'/:29,/.'05'/3,'#G'10;)0<+-.>'&38.'./<-4'.307.'

/3:/'&)*'A8+-.'B"CCDE='F:68-:/8+9'/3:/'/3,':558+8/4')<66(-07+':))20:13'-8-'8-,+/854':/'

6,:./'0+,'/:29,/'/3:/'8+/,2:1/.'78/3'/3,'#G'10;)0<+-.>'&3:/'.:8-='/38.'./<-4':6.0'.307.'

/3:/'/:29,/8+9'&)*'-0,.'+0/'6,:-'/0':'-,12,:.,'8+'%""'&?#':+-':+'8+12,:.,'8+'56:9,66:2'

,*)2,..80+='/3,')3,+0/4),'0A.,2F,-'5066078+9'#G'/2,:/;,+/>'&3,2,502,='8/'70<6-':)),:2'

/3:/'&)*'8.'+0/'/3,'L,4'/:29,/'05'/3,'#G'10;)0<+-.>'R+078+9'/38.='0/3,2'/:29,/.'7,2,'

5<2/3,2'8+F,./89:/,->''
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&2*'*345/'6/*35789'7:5837;75:'78'!"#$%&'#<=>?'@9'6A3@37B5'#1'3@/C539'@/5'?DE(

:74F:/*85*635/78(3/764*964@35(567G5/@95'H)*+,I'@8:'345'3/F63*64@8'/56/599*/'078:78C'

6/*3578'H./01IJ'&45'G@78';*KA9'*;'3479'K4@635/'79'345'93/AK3A/@+'K4@/@K35/79@37*8'*;'34595'

32*'6/*35789'2734'@8'5G64@979'*8':5G*893/@378C'34@3'345F'@/5'78:55:'C58A785'#1'078:78C'

6/*35789J'L8'345'6A0+7K@37*8'K4@/@K35/7978C'345'6A3@37B5'#1'3@/C539D'M/'M@7'.@8C'K@//75:'

*A3';@/(25935/8'@8@+F979'94*278C'078:78C'*;'N"OO>P'3*'0*34')*+,'@8:'./01';/*G'95B5/@+'

Q/@G(85C@37B5'6@34*C589'78K+A:78C'!"#$%&'(#)*&+%,-&&*D').'/-&&*D'012-3%+%,*1'@8:'

4-51','*#R=OOSJ')A/345/G*/5D'3/@89K/763*G7K'@8@+F959'*8'345':5+537*8'GA3@839'T6%&7'@8:'

T859:#25/5'K@//75:'*A3J'&479'2*/U'27++'05'G5837*85:'45/5';*/'K*G6+5358599'78'345'

:79KA997*8D'4*25B5/'345'G@78';*KA9'*;'3479'K4@635/'79'345'93/AK3A/@+'K4@/@K35/79@37*8'*;'

34595'6/*35789'34@3'2@9'A8:5/3@U58':A/78C'3479'V4MJ''

'

 !"#$!!"#"#

!5+@37B5+F'+733+5'79'U8*28'@0*A3'345'58WFG5')*+,'@8:'34A9';@/'73'4@9'0558'7:5837;75:'*8+F'

273478'345';*++*<5%=-%9*$=-5'*J )*+,'79'K*885K35:'3*';*+@35'07*9F8345979'@9'73'K@3@+F959'

345'K*8B5/97*8'*;'?DE(:74F:/*85*635/78'3/764*964@35'3*':74F:/*G*8@635/78(3/764*964@35'

R=X=SD'247K4'/5:7/5K39'?DE(:74F:/*85*635/78'3/764*964@35'@2@F';/*G'345'9F8345979'*;'

353/@4F:/*;*+@35J'Y*25B5/'345'7G6*/3@8K5'*;'3479'9356'79'A8U8*28'978K5'6%&7#:5+537*8'

GA3@839'94*2'8*'*0B7*A9':5;5K39'R=X=SJ'!5K583+FD'73'4@9'0558'94*28'34@3':5+537*8'*;'6%&7'

K*8;5/9'9*G5'/59793@8K5'3*':/AC9'34@3'3@/C53';*+@35'07*9F8345979D'9AK4'@9'

9A+64@G*8*G534*Z785'@8:'3/7G534*6/7GD'6*35837@++F'0F'@+35/78C'345';+AZ'*;'G53@0*+7359'

34/*AC4'3479'6@342@F'R=XPSJ''

'

&45'K/F93@+'93/AK3A/5'*;')*+,';/*G'!"#$%&''4@9'0558'9*+B5:'3*'PJX'['R=X\SJ'&45'-$)*+,'

93/AK3A/5'9ACC5939'34@3'3479'6/*3578';*/G9'@8'*K3@G5/'4*25B5/'345'*+7C*G5/7K'93@35'*;'

)*+,'2@9'78B5937C@35:';A/345/'45/5J'&*'K4@/@K35/795'345'078:78C'7835/@K37*89'0532558')*+,'
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A*=*A;/'>*=56?=;H'6=')Wb'>*B6>5*/'6=H'5C/;;'*B'5C;'X'A*=*A;/4'4C*K;H';J?H;=>;'B*/'

5C;'D/;4;=>;'*B'W"MMZR'?='5C;';+;>5/*='H;=4?5OG'H?4>344;H'0;+*KI'

'

'

ec  MAKVLVLYYSMYGHIETMARAVAEGASKVDGAEVVVKRVPETMPPQLFEKAGGKT-QTAP 59 
st  MAKILVLYYSMYGHIETMAHAVAEGAKKVDGAEVIIKRVPETMPPEIFAKAGGKT-QNAP 59 
yp  MAKILVLYYSMYGHIETLAGAIAEGARKVSGVDVTIKRVPETMPAEAFAKAGGKTNQQAP 60 
    ***:*************:* *:**** **.*.:* :********.: * ****** * ** 
 
ec  VATPQELADYDAIIFGTPTRFGNMSGQMRTFLDQTGGLWASGALYGKLASVFSSTGTGGG 119 
st  VATPQELADYDAIIFGTPTRFGNMSGQMRTFLDQTGGLWASGSLYGKLGSVFSSTGTGGG 119 
yp  VATPHELADYDGIIFGTPTRFGNMSGQMRTFLDQTGGLWASGALYGKVASVFASTGTGGG 120 
    ****:******.******************************:****:.***:******* 
 
ec  QEQTITSTWTTLAHHGMVIVPIGYAAQELFDVSQVRGGTPYGATTIAGGDGSRQPSQEEL 179 
st  QEQTITSTWTTLAHHGMVIVPIGYAAQELFDVSQVRGGTPYGATTIAGGDGSRQPSQEEL 179 
yp  QEHTITSTWTTLAHHGFIIVPIGYGAKELFDVSQTRGGTPYGATTIAGGDGSRQPSAEEL 180 
    **:*************::******.*:*******.********************* *** 
 
ec  SIARYQGEYVAGLAVKLNG 198 
st  SIARYQGEYVAGLAVKLNG 198 
yp  AIARFQGEHVAKITAKLKG 199 
    :***:***:** ::.**:*!
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!"#$%&'()*"& !"#"#"#'

+,-.&$%//&"#(#0%.%(1&234& $%2'345678'&'2'345968'''2'3:53;'

5%1)/*.-),&234& 775<='('4543'>45:<('45=4?'

671%(8%9&(%:/%$.-),1&& =94=='

+,-;*%&(%:/%$.-),1& :77@7'

<*/.-"/-$-.=& 6659'>6459?'

>)0"/%.%,%11&2?4& 3957'>395=?'

!0%#1&2?4& 6@5:'>:54?'

!"-0&2?4& =54'><53?'

2"#$2"44& @;5='>:57?'

@-/1),&A&23B4& :45:4'

<#..C%D1&23E&F#GH4& 454='

!)/8%,.&$),.%,.&2?4& ==53'

@#.%(&#.)01& 6=;'

!D)(I&2?4&& 6;5=:'

!:(%%&2?4&& 4=5@='

5019&:)(&7),9&/%,'.C1&234&J&#,'/%1&2K4& <5<6@'A'659='

5#0#$C#,9(#,&)*./-%(1&2?4& <'

<)/"()7-.=&$/#1C&1$)(%& 75<3'B33CD'EF/GFHCI+FJ'

L#7/%&MGH&NG(#=&$(=1.#//)'(#"C=&9#.#&$)//%$.-),&#,9&(%:-,%0%,.&1.#.-1.-$1&:)(&%&@(7OP&KL+MFN'IH'

EL/FHCDFNFN'G*//FNE*HO'C*'CDF'DIPDFNC'/FN*+MCI*H'NDF++5''

'

Q/FRI*MN'NCMOIFN'DLRF'/FE*/CFO'CDLC'./01'IN'FSINCN'IH'L'OITF/(CFC/LTF/'FUMI+I0/IMT'B637J5'

VH'CDF'NC/MGCM/F'GDLIHN'1'LHO'W8'LHO'X'LHO'Y'Z*/T'D*T*OITF/N5'()./01'FSDI0ICN'CDF'

C[EIGL+'./01'Z*+O'G*HNINCIHP'*Z'@'EL/L++F+'\(NC/LHON'>\6(@?']DIGD'Z*/T'L'C]INCFO'\(NDFFC'

>)IPM/F'=(7X?5'#M//*MHOIHP'CDF'C]INCFO'\(NDFFC'L/F'NFRFH'^(DF+IGFN8']DIGD'L/F'IHNF/CI*HN'

C*'CDF'NFUMFHGF'LHO'Z*++*]'FLGD'\(NDFFC5'&DF'IHCF/ZLGF'0FC]FFH'OITF/N'IN'Z*/TFO'

E/ITL/I+['CD/*MPD'IHCF/LGCI*HN'0FC]FFH'^='Z/*T'FLGD'EL/CHF/5'&DIN'IHCF/ZLGF'LGG*MHCN'Z*/'

;59_'*Z'CDF'#11'LHO'IHR*+RFN'47'/FNIOMFN'LHO'64'D[O/*PFH'0*HON5'&DF'OITF/'IHCF/ZLGF'IN'

Z*/TFO'0FC]FFH'^@'LHO'CDF'+**E'/FPI*H'0FC]FFH'^@'LHO'\@8'/FGIE/*GL++[8'Z/*T'GDLIH'1'C*'

X'LHO'Z/*T'W'C*'Y8'LHO'LGG*MHCN'Z*/'6<_'*Z'CDF'C*CL+'#11'*Z'L'T*H*TF/'IHR*+RIHP'49'

/FNIOMFN'Z*/TIHP'9'D[O/*PFH'0*HON5'
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'

!"#$%&'()*'+,%$-,$%&'./'!"0%123'425'!"./01'2*/34'5'676/537/'89'6:7'54;3376/8<'=986'*2'6:7'</;465+>'&:7'

676/537/'84'<*3?*47@'*2'5'@837/'*2'@837/4'A?89B'C86:'+8D:6'?=/?+7'59@'0+=7'C86:'D/779E'59@'75<:'3*9*37/'

:54'864'*C9')FG'<*25<6*/'A;7++*CE>'&:7'F"HHIJ'2/5D3796'6:56'<*(</;465++847@'89'6:7'46/=<6=/7'84'4:*C9'89'

D/7;'468<B'/7?/74796568*9>'465'F*9*37/'*2'!"./01'4:*C89D'6:7'*K7/5++'2*+@'*2'6:7'?/*6789>'&:7'G(67/389=4'

84'0+=7'59@'6:7'L(67/389=4'/7@>'M(:7+8<74'59@'N(4:7764':5K7'0779'+507++7@'5<<*/@89D'6*'6:78/'*/@7/'89'6:7'

?/*6789'47O=79<7>'&:7')FG'<*25<6*/'84';7++*C'C86:'986/*D79'59@'*P;D79'56*34'89'0+=7'*/'/7@Q'/74?7<68K7+;>''

'

!728973796'/7K75+7@'@79486;'<*//74?*9@89D'6*')FG'0789D'?/74796'89'6:7'46/=<6=/7Q'8>7>'

6:7':*+*(79R;37':5@'0779'</;465++847@>'&:7')FG'<*25<6*/'089@4'6*'6:7'?7/8?:7/;'*2'6:7'

3*9*37/Q'8967/5<689D'C86:'/748@=74'2/*3'6:7'+**?'/7D8*94'56'6:7'L(67/3895+'79@'*2'6:7'N(

46/59@4>'&:7'8967/5<68*94'2*/37@'076C779'6:7')FG'59@'6:7'?/*6789'5/7'4:*C9'89')8D=/7'

S(T>'14'4779'89'6:7'#$%&'()%?/*6789Q'6:7'GI'56*3'*2'6:7'84*5++*P5R897'/89D'2*/34'5'+*9D'

:;@/*D79'0*9@'AU>VU'WE'6*'6:7'05<B0*97'986/*D79'*2'X:7'YH'ZV[[\>']7+*C'6:7')FGQ'1/D'T['

46508+8474'6:7'<*25<6*/'6:/*=D:':;@/*?:*08<'465<B89D'8967/5<68*94>'#7K7/5+'*6:7/':;@/*D79'

0*9@4'5/7'2*/37@'076C779'?/*6789'05<B0*97'986/*D79'56*34'59@'*P;D79'56*34'89'6:7'

)FGQ'74?7<85++;'5/*=9@'6:7')FG'?:*4?:567'3*876;>'&76/537/84568*9'*2'!"./01'5??75/4'

6*'89</7547'8967/5<68*94'C86:'6:7')FG'489<7'^84'VUU'2/*3'<:589'L'2*/34'5':;@/*D79'0*9@'

C86:'6:7'_S'*2'6:7'84*5++*P5R897'/89D'89'<:589']'A6:84'8967/5<68*9'84'5+4*'4779'89'6:7'*6:7/'

3*9*37/4E>''
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!

"#$%&'!()*!+,-'&./-#0,1!02!"34!5#-6!!"7&89:!%234+*56'7899:'/;4/;<;=5>52*='*?'5@;'2=5;/>A52*=<'0;5B;;='

)CD'EF;++*BG'>=H'!".0/1'E3/;FG'789I:J'&@;'2=5;/>A52*=<'@>K;'0;;='<@*B='?*/'*=+F'*=;'L*=*L;/M'@*B;K;/'

5@2<'2<'/;4/;<;=5>52K;'*?'5@;'*5@;/')CD'A*?>A5*/<'2='5@;'<5/NA5N/;J'15*L<'@>K;'0;;='A*+*N/;H'><'?*++*B<O'

*PF3;=M'/;HQ'=25/*3;=M'0+N;Q'A>/0*=M'3/;FQ'<N+4@N/M'F;++*BQ'4@*<4@*/*N<M'4N/4+;J'RFH/*3;='0*=H'H2<5>=A;<'

>/;'<@*B='2='3/;;='>=H'/;H'+2=;<'2=H2A>5;H@FH/*4@*02A'2=5;/>A52*=<J''

'

&@;')CD'A*?>A5*/'A+;>/+F'2=5;/>A5<'B25@'!"./01M'@*B;K;/M'2=<;/52=3')CD'B><'=*5'

<N??2A2;=5'5*';P4+>2='>++'5@;';+;A5/*='H;=<25F'?;>5N/;<'2='5@;'>A52K;'<25;J')N/5@;/'/*N=H<'*?'

/;?2=;L;=5'/;K;>+;H'A+;>/'H;=<25F'A*//;<4*=H2=3'5*'>'<L>++'L*+;AN+;J'#2=A;'5@;'A/F<5>+'

B><'3/*B='2='5@;'4/;<;=A;'*?'C"99S8'5@2<'B><'>+<*'2=<;/5;H'2=5*'5@;'H;=<25FJ'R*B;K;/M'

5@;';+;A5/*='H;=<25F'A*N+H'=*5'>AA*LL*H>5;'5@;'B@*+;'A*L4*N=H'<5/NA5N/;J'T=+F'5@;'

@>+*3;=>5;H'4*/52*='*?'5@;'L*+;AN+;'2=<;/5;H'A/;H20+F'2=5*'5@;'H;=<25FJ'TB2=3'5*'5@;'

=>5N/;'*?'5@;'>A2H'<;=<252K;'0*=HM'25'2<'+2U;+F'5@>5'C"99S8'2<'A+;>K;H'2='@>+?J'&@;'<N33;<5;H'

A>5>+F52A'L;A@>=2<L'?*/'5@;'@FH/*+F<2<'*?'5@;'C"99S8'2L2=;'0*=H'2<'<@*B='2=')23N/;'V(WJ''

2.77

2.93

2.92
3.02

2.78

3.13
3.12

2.91

2.83

2.75
2.96

3.10
2.72

2.62

Me01(L)

His14(B)

Thr78(B)

Phe80(B)

Gly115(B)

His133(C)

Tyr12(B)

Ser10(B)

Met11(B)

Ile15(B)

Arg79(B)

Thr114(B)

Ser113(B)

Thr116(B)

Gly118(B)

Pro77(B)

Asp92(C)
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'

!"#$%&'()*'+,-,./-"0'1&02,3"41'56%'-2&'2/7%6./4"4'65'89::;<='>?@'&23'4*56+373'87/9479/3'*:';"<<=>'?8'

82*@A'@?72'723'4*//386*AB?AC'D!D'C/*968'82*@A'?A'EFGH'EA@'&23/3'?8'IA'3J9?+?0/?95'037@33A'723'?5?A3'0*AB'

IAB'723'?5?A?95'?*AH'&23'?5?A?95'?*A'?8'I77I4K3B'0L'I'2LB/*ML'?*AN'@2?42'4*538':/*5'@I73/N'72?8'I77I4K'?A'

79/A':*/58'I'J9I73/AI/L'?A73/53B?I73H'&2?8'?A73/53B?I73'?8'?A'3J9?+?0/?95'@?72'I'834*AB'?A73/53B?I73N'

@23/3'723'*MLC3AD8'2LB/*C3A'?8'7/IA8:3//3B'7*'723'A?7/*C3AH'17'72?8'6*?A7'723'+*A3'6I?/'*:'3+347/*A8'?A'723'

*MLC3A'B?86+I438'723'A?7/*C3AN':*/5?AC'723'4*//386*AB?AC'I+B32LB3'IAB'I5?A3H'O235?4I+'87/9479/38'@3/3'

B/I@A'98?AC'O235P/I@'EQ3/K?A"+53/N'$RGH'

'

&23'3+347/*A'B3A8?7L':*/'723'!".0/1'I47?S3'8?73'?8'82*@A'?A')?C9/3'T(UN'@23/3'IA'*5?7'5I6'

?AB?4I738'723'6/383A43'*:'0*72'723');V'IAB'723'4*56*9AB'?A'723'B3A8?7LH'&23'*4496IA4L'

*:';"<<=>'?8'+388'72IA'WN'I8'723'B3A8?7L':*/'3I42'5*A*53/'?8'A*7'*:'3J9I+'J9I+?7LH'&2?8'

?AB?4I738'72I7'A*7'I++'8909A?78'?A'723'I8L5537/?4'9A?7'I/3'0*9AB'7*';"<<=>'@2?42'5IL'03'

/3:+347?S3'*:'I'+*@'I::?A?7L'*:'0?AB?AC'*/'72I7'723'4*A43A7/I7?*A'983B'?A'723'4/L87I++?8I7?*A'

84/33A'@I8'?A89::?4?3A7'7*'I++*@':9++'*4496IA4LH'F/*5?A38'I/3'5*/3'3+347/*A'B3A83'72IA'

*723/'I7*58'?A'723'87/9479/3'IAB'82*9+B'723/3:*/3'C3A3/I73'5*/3'84I773/?ACH'"S?B3A43':*/'

723'6/383A43'*:'72383'23ISL'I7*58'4IA'03'833A'?A'723'>)*()4'5I6'I7'2?C2'8?CAI+'7*'A*?83'

+3S3+8'E=XGN':9/723/'SI+?BI7?AC'723'6/383A43'*:'723'4*56*9AB'?A'723'87/9479/3H''

!"#
!#!"

#"
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'

!"#$%&'()*'+,"-',./'0123"4#'-1&'/20"-"240'25'!67'.48'69::;<'"4'-1&'!"=%>?'0-%$@-$%&A'12'*345'367'

869':;2;/65;<'0='/;3*>42:'5?;')@A'62<'@"BBCD'E/*3'5?;'F*37+;5;<'95/GF5G/;'62<'7;/E*/342:'DB'/*G2<9'

*E'/;95/642;<'/;E42;3;25'42'!")@1HI'&?;':;2;/65;<'D)*()F'J<6/K'0+G;L'62<'3)*(M)F'J+4:?5'0+G;'9?*89'

7*9454>;'<;2945='62<'/;<'9?*89'2;:654>;'<;2945=L'3679'6/;'9?*82'845?'5?;'F*37+;5;<'95/GF5G/;'?4:?+4:?542:'

5?;'7*9454*2'*E'5?;')@A'62<'@"BBCD'E/6:3;25I'&?;'<;2945='49'9?*82'E/*3'58*'>4;87*4259'B?C'62<'BDCI''

'

126+=949'*E'5?;'@"BBCD'042<42:'945;'/;>;6+9'5?65'5?;'F*37*G2<'E/6:3;25N'8?4F?'49'

;99;2546++='62'6/*3654F'/42:N'9459'0;58;;2'5?;'49*6++*O*P42;'/42:'*E'5?;')@A'F*E6F5*/'62<'

5?;'42<*+;'94<;'F?642'*E'&/7'QR'E/*3'6'2;4:?0*G/42:'9G0G245'J)4:G/;'S(TB1LI'&?;'<49562F;9'

0;58;;2'5?;'/42:'9=95;39'6/;'E6>*G/60+;'E*/'5?;'*FFG//;2F;'*E'U(956FK42:'425;/6F54*29'

J+;99'5?62'C'VLI'126+=949'*E'5?;'F/=956+'95/GF5G/;'*E'!"./01'845?'0;2P*WG42*2;'42'5?;'

6F54>;'945;'JXMY'ZM['\Y]^'_TQQ`LN'9?*8;<'5?65'5?;'?6+*6:;265;<'7*/54*2'*E'@"BBCD'

*>;/+677;<'845?'5?;'0;2P*WG42*2;'42'5?49'95/GF5G/;I'H*294<;/42:'5?;'9434+6/'F?;34F6+'

7/*7;/54;9'*E'0*5?'F*37*G2<9'45'E*++*89'5?65'@"BBCD'F*G+<'0;'3434FK42:'0;2P*WG42*2;'

42'459'425;/6F54*2'845?'5?;')@A'42'#$./01I'@"BBCD'49'?;+<'42'7+6F;'5?/*G:?'?=</*7?*04F'

425;/6F54*29'845?')@AN'X?;'RB'62<'a+='QC'E/*3'845?42'5?;'3*2*3;/'62<'845?'&/7'QR'E/*3'

6'2;4:?0*G/42:'9G0G245I''
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'

!"#$%&'()*+',-.&%/0."1-2'3&.4&&-'56++78'/-9'!5:'"-'.;&'!"<%3='/0.">&'2".&?'@=A'2+*34(56'7849'*:';<4'

=>;874'38;4'*:'*?4'./01'@*?*@4/3A'4=><'><=8?'83'<8B<+8B<;4C'8?'='C8::4/4?;'>*+*5/D'&<4')EF'83'3<*9?'8?'

G4++*9'3;8>H'/46/434?;=;8*?'98;<';<4':/=B@4?;'*:'E"IIJK'8?'B/4GD')/*@';<4'?48B<0*5/8?B'3505?8;'&/6'LM'<=3'

044?'<8B<+8B<;4C'8?'3;8>H'/46/434?;=;8*?D'1;*@3'=/4'>*+*5/4C'=3':*++*93N'?8;/*B4?'O'0+54N'*PGB4?'O'/4CN'

6<*36<=;4'O'*/=?B4N'0/*@8?4'O'65/6+4D'&<4'C83;=?>43'04;944?';<4')EFN'E"IIJK'=?C'&/6'LM'=/4'8?C8>=;4CD'

@BA'%8B6+*;Q'RKIST'/46/434?;=;8*?'*:';<4'E"IIJK'8?;4/=>;8*?3'98;<8?';<4'=>;874'38;4D'!4C'+8?43'8?C8>=;4'

<GC/*6<*08>'8?;4/=>;8*?3D''

'

 !"#$%&'()*&)'(+('$!!"#$%&'#()*#+),+&+-+!)#.+-,#/01123#(?C?C

&*'4?35/4';<=;'65/8:84C'!"./01#9=3'=>;874N'8?8;8=+'4?UG@=;8>'><=/=>;4/83=;8*?'*:';<4'

6/*;48?'9=3'>*?C5>;4C':*++*98?B';<4'6/*;*>*+'C4;4/@8?4C'0G'V=;/8CB4'$"#%&''534C';*'

><=/=>;4/834';<4'4?UG@=;8>'=>;878;843'*:'./01':/*@'('#)*&+'=?C','#-.&/+0.!#RSWKTD'&<4'

*P8C=;8*?'*:'F1XY'9=3'@*?8;*/4C'=;'ZIJ'?@'=?C'04?U*[58?*?4'9=3'534C'=3';<4'4+4>;/*?'

=>>46;*/D'\=/G8?B'>*?>4?;/=;8*?3'*:'F1XY'94/4';43;4C'5?;8+';<4'4?UG@=;8>'/=;4'C8C'?*;'

8?>/4=34N'8D4D';<4'/4=>;8*?'9=3'3=;5/=;4CD'&<4']@':*/'F1XY'9=3'C4;4/@8?4C'=3'ZJ'^E'

9<8><'83'8?'+8?4'98;<';<4'7=+543'*0;=8?4C'0G'V=;/8CB4'$"#%&'#:*/'./01':/*@'('#)*&+'_SZ'^E`'

RSWKT'_)8B5/4'Z(SS`D''



!"#$%&#'(')*+,'-'./01'

 140 

'

'

!"#$%&'()**'+,-./&'012"3"2"&4'56'!"7%89:';9<'"23456789'6978:874'*;'./01'82'7<='>/=?=29='*;':6/482@'

9*29=27/678*2?'*;'A1BCD'&<='E676'F=/=';877=E'F87<'6'G89<6=+8?(G=27=2'5*E=+'7*'E=7=/582='7<='H5'IJK'LGMD'

;=<'N2<8078*2'*;'!"./01'04'G"OOKPD'&<='=2345='/=6978*2'F6?'96//8=E'*Q7'82'7<='>/=?=29='*;':6/482@'

9*29=27/678*2?'*;'G"OOKPD'#829='9*5>+=7='82<80878*2'9*Q+E'2*7'0='69<8=:=ER'7<='H8'9*Q+E'2*7'0='96+9Q+67=E'
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+:/;'58':'85115?(53'+/5E>7;B'&=<@'?<11'/>A>:1'?=<7='/>@<6.>@':/>'<3A51A>6'<3'4<36<3C';5'

/:+:9D7<3B'&=>'/>@<6.>@'<3A51A>6'<3'4<36<3C'/:+:9D7<3'=:A>'4>>3'6>;>/9<3>6'85/'5;=>/'

FFG:@>@':36':@'@59>'58';=>@>'/>@<6.>@':/>'=<C=1D'753@>/A>6':953C@;';=>'FFG:@>@'<;'<@'

1<*>1D';=:;'/:+:9D7<3'?<11'4<36';5';=>'75//>@+536<3C'/>@<6.>@'<3')*12B'H5?>A>/-'

>I+>/<9>3;:1'6>;>/9<3:;<53'58';=>@>'/>@<6.>@'<@'+/>8>/:41>';5'=59515CD'956>11<3C':36'<@'

;=>/>85/>'4><3C'7536.7;>6B''

 !"#$%&'()&('#$*+$,-./!!"#!"$

&=>'51<C59>/<7'@;:;>'58')*12'?:@'<3A>@;<C:;>6'.@<3C',$JB'&=<@'/>A>:1>6';=:;')*12'?:@'

+/>@>3;':195@;'>I71.@<A>1D':@':'6<9>/'<3'@51.;<53-'7=:/:7;>/<@>6'4D':'15?'K6'58'

6<9>/<@:;<53B'J538</9:;<53'58';=>'51<C59>/<7'@;:;>'58')*12'?:@':3'<9+5/;:3;'+/>7./@5/';5'

8./;=>/'4<5+=D@<7:1'@;.6<>@-'<371.6<3C'#,L#-'?=<7='8./;=>/'7538</9>6';=:;')*12'85/9@':'

6<9>/'<3'@51.;<53B'!"#$%$&$''956>11<3C'.@<3C';=>'#,L#'6:;:'C:A>':'956>1';=:;'8<;;>6'?>11'

?<;=';=>'=59515CD'956>1'<3';>/9@'58'5A>/:11'@=:+>B')/59';=<@'956>1'<;'?:@'71>:/';=:;'

81>I<4<1<;D'<3';=>'=>1<7:1'/>C<53'58')*12'75.16':115?';=>'J(;>/9<3:1'/>C<53@';5'4>'+/>@>3;'<3'

@>A>/:1'6<88>/>3;'5/<>3;:;<53@B'J/D@;:1'@;/.7;./>@'58'@<9<1:/'+/5;><3@':1@5'<36<7:;>';=:;';=>'

>I;>36>6'=>1<I'7533>7;<3C';=>'M(':36'J(;>/9<3:1'659:<3@'>I=<4<;'@59>'81>I<4<1<;DB'&=>'

81>I<4<1<;D'58';=<@'=>1<I'?:@'956>11>6'.@<3C';=>'#,L#'6:;:-'?=<7='8./;=>/'@.++5/;>6';=>'

=D+5;=>@<@';=:;')*12'=:@':'6>C/>>'58'81>I<4<1<;D'@<9<1:/';5';=:;'58'5;=>/'+/5;><3@'<3';=<@'71:@@'

NOPQRB'&=>'81>I<4<1<;D'58';=>'7533>7;<3C'=>1<I'=:@'4>>3'@=5?3';5'4>'<9+5/;:3;';5';=>'

7=:+>/53>':7;<A<;D'58')*+,-';=>/>85/>';=<@'9:D':1@5'4>';=>'7:@>'85/')*12'NOPQ-OPPRB''

'

 !"#$%&'("#'!!"#!"!
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#,'759+5.36@'?:@'54;:<3>6'<3';=<@'<3A>@;<C:;<53B')./;=>/95/>-';=>'+=>35;D+>'54@>/A>6'
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!"# !"#$%&'(#)%"$

),-.+/0'.102/.'30-./4,'4*/,.454/*'4,'.+/'#)'6-73-8,*'1554,4.9'38::(*-;,'1<<19';1<')*+"='

#4,6/')*+"'4<'1'7/.1>-:46'/,?97/';4.+'-,:9'./,8-8<':4,@<'.-'A408:/,6/B'.+4<'30-./4,';1<'

4,4.41::9'-A/0:--@/*'1<'3:194,2'1'0-:/'4,'.+/'16.4-,'-5'.+/'#)'6-73-8,*<='C-;/A/0B'580.+/0'

4,A/<.421.4-,'-5'.+/'0-:/'-5'.+4<'/,?97/'4,'!"#$%&'#DEFG'0/A/1:/*'4,./0/<.4,2'4,<42+.<'4,.-'

.+/'0/28:1.4-,'-5'.+/'%""'&H##'1,*'5:12/::10'/I30/<<4-,=''

'

 !"#$%&'()*+'$,'-$.#/&0,)*+'$+%$1-"2!!"#"#
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16/.1:*/+9*/'*/+9*0-2/,1</'.+1.'6-,A/0.<'16/.9:(K-')'.-'16/.1:*/+9*/B';+46+'4<'.+/,'

6-,A/0./*'.-'/.+1,-:'>9'.+/'K(./074,1:'1:6-+-:'*/+9*0-2/,1</'*-714,'-5')*+"'MN4280/'

O(EP'QRSFT=')*+"'4<'1:<-'0/3-0./*'.-'+1A/'1'.+40*'/,?971.46'58,6.4-,'1<'1'3908A1./(5-071./'

:91</'QRSOTB'1,'/,?97/'.+1.'61.1:9</<'.+/'6-,A/0<4-,'-5'3908A1./'1,*'6-/,?97/')'.-'

5-071./'1,*'16/.9:(K-)B'+-;/A/0'.+4<'+1<'0/6/,.:9'>//,'U8/<.4-,/*'QRSGT=''
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,-./012345'46')*+"'35'151-,4738'845*323459'*4-9'542'1::-1,'24'7-'2+-'018;'46'4<=.-5'!"#$

%">'7/2'2+-'358,-19-'35'2+-'0-?-09'46'@)AB'81/9-*'7='2+-'0499'46'4<=.-5'19'2+-'2-,C3510'
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815'7-'845?-,2-*'24'18-210*-+=*-'15*'-2+1540'7='2+-'73(6/58234510'-5N=C-')*+"I''

'
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,-.*/0/-.12'&+/1'345'1677810'0+40'*69/.7'-:/*40/;8'981</940/-.')*+"'/1'/3<-904.0'/.'

9876=40/.7'0+8'=8;8=1'->'4,805=(?-)'/.'0+8',8=='@ABCD2''

'

 !"#$%&'()&('#$*+$,-".!!"#"$

#096,0694==5E')*+"'/1'/.089810/.72'F98;/-61'106*/81'+4;8'1+-G.'0+40'0+/1'HC'IJ4'<9-08/.'

-=/7-389/181'0-'>-93'=-.7'>/=438.01'G+/,+',4.'K8';/164=/18*'K5'"L'MN/7698'C(OP2'&+/1'G41'

>/910'98<-908*'K5'Q811=89'!"#$%&#G+-'4=1-'1+-G8*'0+40'0+8'4994.7838.0'->'0+818'>/=438.01'

G41'/.>=68.,8*'K5'0+8'<9818.,8'->'0+8',->4,0-91'R)J'4.*'N8ASE'G+/,+'498'98T6/98*'>-9'

8.U538'4,0/;/05'@AOCD2'&+8'<+51/-=-7/,4='9-=8'->'0+818'>/=438.01E'4=1-',4==8*'1</9-1-381E'/1'

6.I.-G.2'#/.,8')*+"'K/.*1'0-'/9-.'/0'/1'161,8<0/K=8'0-'3804=(,404=518*'-:/*40/-.E'G+/,+'

1/7./>/,4.0=5'98*6,81'0+8'+4=>(=/>8'->')*+"'/.'0+8',8=='@ABVD2'N690+893-98E')*+"'+41'K88.'

/*8.0/>/8*'41'-.8'->'0+8'34/.'0497801'->'-:/*40/;8'*43478'/.''&#()%*'@ABWD2'X0'+41'K88.'

16778108*'0+40'6.*89'489-K/,',-.*/0/-.1E')*+"'4,064==5'4,01'0-'<9-08,0'0+8',8=='>9-3'

-:/*40/;8'*43478'1/.,8'Y$+,'#3604.01'+4;8'4.'/.,98418*'161,8<0/K/=/05'0-'ZA[A'@ABBD2''

'

&+/1'6.6164='K/(>6.,0/-.4='8.U538'/1'0+-67+0'0-'K8'0+8'9816=0'->'8;-=60/-.495'78.8'>61/-.'
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'
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• ,-./+012'34#4542'6788799:2';4<4!42'!=>.+=-2';4?42'@08A2'B42'C0D>+7E8-2';4)42'&0+7F82'

)42'C099:2'B4%42',FEA-GG2'342',FE.+17E-2'!4;42'#1=>+2',4H42',-0>G782'#4)42',:E782'H42'

B7F.-2'C4!42'08*'!7-2')4;4'&+-'?->0I79=.'"8J:1-')*+"'678>E79G'>+-'K=EF9-8.-'7L'

"G.+-E=.+=0'.79='HMNOP5O4'#FI1=>>-*'>7'?79-.F90E'?=.E7I=797A:2'Q-I'RSMT4''

'

!"# !"#$#%&'$()#&(*+,*-,./"0$

 !"#$%$&'()*+,)--%#$(.$/(+0,%1%2.3%#$(#1(4/56!!"#"%

&+-'!"#$'A-8-'LE71'$%&'()*'D0G'01U9=L=-*'I:'<6!'FG=8A'ABV)'0G'0'>-1U90>-2'>+-'E-G>E=.>=78'

G=>-G'+",-'08*'+'(-'D-E-'0**-*'>7'>+-'A-8-'G-WF-8.-'FG=8A'>+-'UE=1-EG'9=G>-*'=8'&0I9-'

R(N4'&+=G'D0G'G=1=90E9:'U-EL7E1-*'L7E'I7>+'7L'>+-'-8J:10>=.'*710=8G'7L')*+"'XQ=AFE-'

Y(Z)[4'&+-'<6!'UE7*F.>'D0G'9=A0>-*'*=E-.>9:'=8>7'>+-'#>E0>0.978-'\-.>7E'FG=8A'>+-'

#>E0>0.978-'<6!'/=>'08*'>+-'9=A0>=78'1=]'D0G'>E08GL7E1-*'=8>7'>+-'.-99G'UE7\=*-*4'

&E08GL7E108>G'D-E-'.+-./-*'L7E'>+-'UE-G-8.-'7L'>+-'=8G-E>'I:'*=A-G>=78'D=>+'+",-'08*'

V.7M4'<FE=L=-*'U90G1=*'.78>0=8=8A'>+-'=8G-E>'D0G'>E08GL7E1-*'=8>7',%RMXB"Z['.-99G'L7E'

UE7>-=8'7\-E'-]UE-GG=784'<E7>-=8G'D-E-'UFE=L=-*'FG=8A'^?)6'08*'#"6'08*'>+-'UFE=>:'7L'>+-'

L=809'UE7*F.>'D0G'0809:G-*'I:'#B#(<)C"'XQ=AFE-'Y(Z,'_'6[4''

'

&'()*+$!,-$.)*'/'012'34$3/$5678$146$'29$+4:;<12'0$63<1'49"$=5>$&+-'0EE08A-1-8>'7L')*+"'=8*=.0>=8A'>+-'

U7G=>=78'7L'>+-'R'.0>09:>=.'*710=8G'`'*710=8'M'I-=8A'>+-'0.->09*-+:*-'*-+:*E7A-80G-'*710=8'08*'*710=8'

R'I-=8A'>+-'09.7+79'*-+:*E7A-80G-'*710=84'VF1I-EG'.7EE-GU78*'>7'>+-'01=87'0.=*'E-G=*F-G'7L'>+-'UE7>-=8'

08*'G+7D'>+-'U0E>'7L'>+-'A-8-'=8G-E>-*'=8>7'>+-'-]UE-GG=78'.78G>EF.>4$=?>$<FE=L=.0>=78'7L')*+"2'*710=8'M$=@>$

08*'*710=8'R$=A>$G+7D8'D=>+'*=LL-E-8>'-9F>=78'LE0.>=78G'L7997D=8A'^?)6'X"['7E'G=J-'-].9FG=78'

.+E710>7AE0U+:'X#"6[2'>+-'D0G+'D=>+'RS'1?'=1=*0J79-'=G'09G7'G+7D84'&+-'U7G=>=78'7L'>+-'179-.F90E'D-=A+>'

10E/-EG'=G'=8*=.0>-*'X/B0[4')EE7DG'=8*=.0>-'>+-'UE7>-=8'7L'=8>-E-G>'D+-E-'=>'=G'*=LL=.F9>'>7'G--'=8'>+-'=10A-4$$
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&+,'-.-/-01'0-2'34'563/,-.'37,6(,856,99-3.'0.*'5:6-4-;0/-3.'<09'/3';066='3:/'4:6/+,6'

>-35+=9-;01';+060;/,6-90/-3.?'@3<,7,6A'9/0>-1-90/-3.'34'/+,'563/,-.'-.'931:/-3.'5637,*'

*-44-;:1/'0.*'/+,'563/,-.'56,;-5-/0/,*?'B-01=9-9'-./3'9,7,601'*-44,6,./'>:44,69'*-*'.3/'

37,6;32,'/+-9'-99:,?')//,25/9'<,6,'20*,'/3';6=9/011-9,')*+"A'+3<,7,6'/+-9'<09'

:.9:;,94:1?'#-.;,'/+,'563/,-.'-9'C.3<.'/3'>,'9:9;,5/->1,'/3'*,D60*0/-3.'/+63:D+'2,/01'

;0/01=9,*'38-*0/-3.A'9/6:;/:601'9/:*-,9'3.'/+-9'563/,-.'<,6,'106D,1='*-9;3./-.:,*?''

'

@3<,7,6A'0//,25/9'/3'6,563*:;,'0.*'-20D,'/+,'95-63932,9'9,,.'>='E,991,6'!"#$%?'<,6,'

9:;;,994:1'FG-D:6,'H(IJ?'"1,;/63.'2-;639;35='<09'*3.,'0/'/+,'$.-7,69-/='34'"*-.>:6D+'<-/+'

B6'K+6-9'E,..0<0=?')9'6,536/,*'56,7-3:91=A'5:6-4-,*')*+"'31-D32,6-9,*'/3'4362'+,1-;01'

4-102,./9'34'6,5,0/-.D'*-2,6':.-/9'LMIHN?'&+,'4-102,./9'3>/0-.,*'<,6,'+,/,63D,.,3:9'-.'

/,629'34'/+,'1,.D/+'0.*'9+05,'0.*'<,6,'/+,6,436,'.3/'-*,01'436'236,'935+-9/-;0/,*'

9/6:;/:601'0.01=9-9A':9-.D'/,;+.-O:,9'9:;+'09';6=3("PA'9-.;,'/+,'1,7,1'34'6,931:/-3.'/+0/'

;0.'>,'3>/0-.,*'*,5,.*9'3.'/+,'9-2-106-/='34'/+,'07,60D,*'231,;:1,9?'&+,'90251,'/,9/,*'

6,/0-.,*'/+,'+-9(/0D':9,*'436'5:6-4-;0/-3.'0.*'/+-9'20='+07,'044,;/,*'/+,'31-D32,6-90/-3.'

34'/+,'563/,-.'36'*,9/0>-1-9,*'/+,'95-63932,'9/6:;/:6,'1,0*-.D'/3'+,/,63D,.,-/=?'&+,'

0**-/-3.'34';340;/369'9:;+'09'Q)B'0.*'G,MR'055,06,*'/3'*-96:5/'95-63932,'43620/-3.'

;3251,/,1=A'<+-;+'20='+07,'>,,.';0:9,*'>='*,D60*0/-3.'34'/+,'563/,-.';0/01=9,*'>='/+,'

56,9,.;,'34'-63.?''

'

!"#$%&'()*'+&#,-".&'/-,"0'12'34'5$%"4"&6'76819':7;'#,;/-3.'34'0'60<'2-;63D605+'34')*+"'9/0-.,*'<-/+'MS'

:60.=1'0;,/0/,'3.';06>3.'4-12'0/'TUAVVV8'20D.-4-;0/-3.?'W-.C'0663<9'+-D+1-D+/'-.*-7-*:01'95-63932,9?':<;'

X20D,'07,60D,9'34'YH'9,1,;/,*'4-102,./9'43113<-.D'01-D.2,./'0.*';1099-4-;0/-3.?'&+,'1,.D/+'34'/+,'4-102,./9'

-9'Z[TV'.2?''
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 !"#$%&#'(&%)*+"*+,%-'%-#.%/!%0'12'3+"&%)4%567!!"#$"%&"!"#"#

&+,'-.-/-01'2311(*45.'06607'5-/+'/+,'#)'849243.*6'-*,./-:-,*')*+"'06'0'/0;<,/'2;4/,-.'

=>??@A'B45,C,;'-.'4;*,;'/4'*,/,;9-.,'5+,/+,;')*+"'*4,6'-.':08/'D-.*'/4'/+,'#)'

849243.*6'0':0;(5,6/,;.'D14/'506'2,;:4;9,*'36-.<'0'D-4/-.710/,*':4;9'4:'E"??FGA'&+,'

:0;(5,6/,;.'506'84.*38/,*'4.'/+,'23;-:-,*':311(1,.</+'2;4/,-.H'*490-.'>'IJ>K'0.*'*490-.'

G'IJGK'/4'066,66'5+,/+,;')*+"'D-.*6'/4'/+,'849243.*'0.*'-:'0.7'*-::,;,.8,6'D,/5,,.'

849243.*'D-.*-.<'/4'/+,'/54'*-::,;,./'*490-.6'8431*'D,'*,/,8/,*A')'84.8,./;0/-4.'4:'

>??'LE'4:'2;4/,-.'506'36,*'-.'/+,':0;(5,6/,;.6'5+,;,'2466-D1,'0.*'M-<3;,'N(F)'6+456'0'

O449066-,'6/0-.,*'#J#(P)Q"'<,1'4:'/+,'60921,6'36,*'-.'/+,':0;(5,6/,;.'-.*-80/-.<'/+,'

23;-/7'4:'/+,'2;4/,-.6A'B45,C,;H'JG'8431*'.4/'D,'84.8,./;0/,*'/4'>??'LE'6-.8,'-/'

022,0;,*'/4'D-.*'/4'/+,'9,9D;0.,'4:'/+,'84.8,./;0/4;'0.*'-.'0**-/-4.'5431*'2;,8-2-/0/,'

43/'4:'6413/-4.'0/'+-<+,;'84.8,./;0/-4.6A'&+,;,:4;,'0'84.8,./;0/-4.'4:'4.17'>?'LE'4:'JG'

506'36,*H'-A,A'/+,'84.8,./;0/-4.'506'>?(:41*'145,;'/+0.'/+0/'4:'/+,':311(1,.</+'2;4/,-.'4;'

J>A'M0;(5,6/,;.'0.0176-6'84.:-;9,*'/+0/'/+,':311(1,.</+'2;4/,-.'D43.*'/4'/+,'849243.*A'

R./,;,6/-.<17H'/+,;,'506'.4'6-<.01'84;;,624.*-.<'/4'E"??FG(D-4'D-.*-.<'/4'J>H'D3/'/+,;,'

506'0'6/;4.<'6-<.01'84;;,624.*-.<'/4'JG'D-.*-.<'IM-<3;,'N(FSKA'&+-6'-6'*,62-/,'/+,':08/'/+,'

84.8,./;0/-4.'4:'JG'506'>?(:41*'145,;'/+0.'/+0/'4:':311(1,.</+')*+"'0.*'J>A'&+-6';,631/'

63<<,6/6'/+,'#)'849243.*6'D-.*'2;,:,;,./-0117'/4'JG'4:')*+"A'&4'/;7'/4'84.:-;9'/+-6';,631/'

36-.<'0'6,84.*'D-.*-.<'9,/+4*H'R&O'506'2,;:4;9,*'4.')*+"'0.*'E"??FGA'B45,C,;H'

45-.<'/4'/+,'-.6/0D-1-/7'4:'/+,'2;4/,-.'0.*'/+,'244;'6413D-1-/7'4:'/+,'849243.*H'/+-6'506'

3.6388,66:31A'

'

$%&'()*!+,*$-(+.)/0)(1*-1-23/%/*45*06)*7%18%1&*45*986:*04*;:<<,#"*=9>*).'#J#(P)Q"'<,1'6+45-.<'2;4/,-.'

60921,6'36,*'-.'/+,':0;(5,6/,;.'=?>"*);;456'84;;,624.*'/4'/+,'2;4/,-.'4:'-./,;,6/A'&+,'246-/-4.'4:'/+,'

2;4/,-.'941,8310;'5,-<+/'90;T,;6'+06'D,,.'-.*-80/,*'ITJ0KA**
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!"# !"#$#%&'$()#&(*+,*-,.!"#$!!"#!"#$%&'!!!"#$

 !"#"$%&'(&)(*!"#!!"#"%

),'!"#$%-,./-.01'2013,1'435'67,78317*'9:'3;;7;</'7=/+3,67'9:'>8'>3<'?3,6@');;'A081+78'

3,3;:5<5'.A'1+7'B!"#$'2013,1'435'/.,*0/17*'35'C381'.A'1+<5'1+75<5@''

'

&+7'68.41+'8317'.A'1+7'B!"#$%2013,1'435'3,3;:57*'<,'*<AA787,1'27*<3'1.'*71782<,7'

4+71+78'*7;71<.,'.A'!"#$%+3*'3'/.51'.,'.D783;;'A<1,755@'B!"#$'435'68.4,'<,'8</+'27*<02'

E%FGH'35'47;;'35'2<,<23;'27*<3'EI"I(J"K"#'3,*'>I"IG@'&+7'*.09;<,6'1<275'A.8'?&'3,*'

1+7'B!"#$'2013,1'<,'1+7'*<AA787,1'27*<3'4787'5<2<;38L'3CC8.=<2317;:'MN'2<,'<,'%FO'PPQ'

2<,'<,'I"I(J"K"#'3,*'RSQ'2<,'<,'>I"I@'&+787'4787',.'.9578D39;7'*<AA787,/75'<,'1+7'

68.41+'8317'.A'B!"#$'/.2C387*'4<1+'1+7'?&@''

'

&'()*+$!,!$-+.+/'01$02$"#$%!30+4$10/$522+6/$(*07/8$*5/+"$&+7'68.41+'8317'.A'1+7'B!"#$'2013,1'435'17517*'

<,'1+877'*<AA787,1'27*<3H'%F'9:;H'I"I(J"K"#'9<;'3,*'>I"I'9=;"'&+7'?&'3,*'B!"#$'*313'387'<,*</317*'<,'

9;3/-'3,*'C<,-H'875C7/1<D7;:@'&+7'683C+'*<5C;3:7*'<5'3'87C8757,131<D7'683C+'.A'18<C;</317'7=C78<27,15@''

'

!"> !"#$%&'($$%)$*($&+,-%+)%.$*($/)$.%+-%&'$%0!"#$%!"#$%#$

J3D<,6'<*7,1<A<7*'1+31'*7;71<.,'.A'!"#$%*<*',.1'3AA7/1'1+7'68.41+'8317'.A'$&%'()*+'A081+78'

C+7,.1:C</'3,3;:575'4787'/388<7*'.01@'&+7'C+7,.1:C7'.A'?&'<,'1+7'C8757,/7'.A'1+7'#)'

/.2C.0,*5'<5'3'*7/87357'<,'%""'&T#H'1+787A.87'1+7'57/871<.,'.A'1+7'B!"#$'2013,1'0,*78'

%""'&T#'<,*0/<,6'/.,*<1<.,5'435'17517*@'&.'<,*0/7'%""'&T#'<,'$&%'()*%URNSH'93/178<3'4787'

/0;1087*'<,'I"I(J"K"#'3,*'68.4,'1.'3,'U>VQQ',2'.A'Q@W@'#7/8717*'C8.17<,5'4787'

C87/<C<1317*'3,*'3,3;:57*'05<,6'3'/.29<,31<.,'.A'#>#(K)X"H'13,*72'2355'5C7/18.2718:'

3,*'475178,'9;.11<,6@'&.'A081+78'<,D751<6317'1+7'*76877'.A'<,*0/1<.,'.A'1+7'%""'&T##H'1+7'
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,-.-,/'01'2-3-'-456-//703'8-6-'939,:/-*';/732'<=>(560?0@-6'1;/703/'93*'!A)'/-B;-3C732'

939,:/7/D'

'

 !"!"#$%&'(&!""#$%&&!!"#$%&'(%)!"%**&#'!!"#"$

#E#(>)<"'939,:/7/'01'@+-'/-C6-@703'56017,-'01'@+-'F!"#$%?;@93@'/+08-*'9'C,-96'*711-6-3C-'

73'@+-'/-C6-@-*'560@-73/'560*;C-*'G:'@+7/'/@6973D'&+-'?0/@'0G.70;/'C+932-'89/'@+-'

56-/-3C-'01'9'560@-73'01'960;3*'HI'JE9'K,9G-,,-*'L'73'=72;6-'H(M)ND'&+7/'560@-73'89/'

7*-3@717-*'G:'@93*-?'?9//'/5-C@60?-@6:'9/'G-732'1,92-,,73O'G9/-*'03'9'PQR#"'/C06-'01'

SIHT'UVHLWD'&+7/'89/'93'73@-6-/@732'6-/;,@'9/'@+-'%""'&L##'93*'1,92-,,96'560*;C@703'96-'

C60//(6-2;,9@-*O'7D-D'8+-3'03-'7/'9C@7.-'@+-'0@+-6'7/'*083(6-2;,9@-*D'Q@+-6'C,-96'

*711-6-3C-/'8-6-'@+-'*-C6-9/-/'73'@+-',-.-,/'01'@+-'/0?-'01'@+-'?0/@'56-*0?7393@'

/-C6-@-*'560@-73/O'39?-,:'&76'K,9G-,,-*'S'73'=72;6-'H(M)N'93*'"/5)'K,9G-,,-*'V'73'=72;6-'

H(M)ND'&+-'/-C6-@-*'560@-73/'8-6-'9,/0'939,:/-*'G:'8-/@-63'G,0@@732'K=72;6-'H(MXN'8+7C+'

C03176?-*'@+-'*-C6-9/-'73'@+-',-.-,/'01'/-C6-@-*'560@-73/'73C,;*732'"/5)'93*'&76D'

)**7@7039,,:O'939,:/7/'01'@+-'8+0,-(C-,,'169C@703'/+08-*'9'*-C6-9/-*'9?0;3@'01'"/CYO'9'

560@-73'@+9@'106?/'596@'01'@+-'G9/9,'955969@;/'01'@+-'%""'&L##D'R-/@-63'G,0@@732'/+08-*'

@+9@'@+-',-.-,/'01'<60"%O'9'+0;/-(J--5732'560@-73O'*7*'30@'C+932-'G-@8--3'/9?5,-/'

73*7C9@732'@+9@'-B;7.9,-3@'9?0;3@/'01'C-,,',:/9@-'8-6-'G-732'939,:/-*D'&+7/'9,/0'73*7C9@-*'

@+9@'*-,-@703'01'!"#$%*0-/'30@'+9.-'9'2,0G9,'-11-C@'03'560@-73'-456-//703D''

'
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'

!"#$%&'()*'+,-./0"0'12'34&'0&5%&3"1,'6%12".&'12'34&'7!"#$'8$3-,39':+;',--./0012'03/142*'#5#(6)7"'829'-:'

3+2'02;<232*'=<-32140'=<2=/<2*'/0'14'#2;31-4'>?@?A':<-.'B&'!"#$%&'#()*+,-+#/4*'3+2'./01!'*29231-4'.C3/43?'

DC.E2<0'14*1;/32'=<-32140'3+/3'F2<2'1*2431:12*'EG'3/4*2.(H#'./00'0=2;3<-.23<G'/0':-99-F0I'AJ'&1<I'>J'

:9/829914I'KJ'"0=)9':<;'B2032<4'E9-3'-:'02;<232*'=<-32140'L&1<'/4*'"0=)M'/4*'=<-32140':<-.'3+2';299C9/<':</;31-4'

L"0;N'/4*'7<-"%M?%%

'

 !""#$%&'()'!""#$%&&!!"#"$"%&'"(()*#%(9=9>

529231-4'-:'/01!#+/0'/'*</./31;'2::2;3'-4'3+2'02;<231-4'=<-:192'-:'!"#$%&'?'&-'*232<.142'3+2'

.2;+/410.'E2+14*'3+202';+/4820'13'F/0':1<03'42;200/<G'3-'203/E910+'F+23+2<'3+2'*29231-4'

-:'/01!'F/0'+/O148'/4'2::2;3'-4'3+2'3</40;<1=31-4'-:'3+2'%""'&K##'82420?'7242'2P=<2001-4'

F/0'14O20318/32*'C0148'3F-'.23+-*0J'3+2':1<03'-:'F+1;+'C02*'/'02<120'-:'3</409/31-4/9'

:C01-4'<2=-<32<(=9/0.1*0J'F+2<2'3+2'=<-.-32<'<281-40'-:'02O2</9'-:'3+2'%""'82420'+/O2'

E224':C02*'3-'234?'&+2<2:-<2'3+2'92O29'-:'7Q6':9C-<20;24;2'<2=-<30'-4'3+2'/;31O13G'-4'3+2'

=<-.-32<':-<'3+202'82420?'&+2'2P=<2001-4'-:'5!!#)J'5!!#6J'5!!#7J'8'9'/4*'94:;'F/0'32032*'

C0148'=<-.-32<R:C01-4';-403<C;30'8242</32*'=<2O1-C09G'S>T@U?'$0148'3+10'/==<-/;+'4-'

;+/4820'14'3+2'92O29'-:'8242'2P=<2001-4'F2<2'*232;32*'LQ18C<2'T(VM?'&+10'F/0'/4'

C42P=2;32*'<20C93'-F148'3-'3+2'*28<22'-:'*1::2<24;2'0224'14'3+2'=<-3214'92O290?'W-F2O2<J'

3</409/31-4/9':C01-40'./G'4-3'/9F/G0'/;;C</329G'<2=-<3'3+2'92O290'-:'8242'3</40;<1=31-4'14'

/99';/020J':-<'2P/.=92J'1:'/'8242'10'<28C9/32*'EG'3+2'=<2024;2'-:'/'0./99'<28C9/3-<G'!D)'

!"#$"%"&'

()*+",#"++'
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,-.!/)01'-.!/)-'2343.5667'+583'54'94+9:9;<.7'3==3>;'<4'2343'3?@.3--9<4'54*'5>;':7':94*942'

;<';+3'A!/)'34><*942';5.23;'2343-B'C+9>+'@.3834;-';+39.';.54-65;9<4'39;+3.':7':6<>D942'

.9:<-<A3':94*942'<.':7'*3>.35-942';+3'+56=(69=3'<=';+3'A!/)'EFGHI1''

'

#3><4*B'<C942';<'@<;34;956'69A9;5;9<4-'<=';+3'@.<A<;3.JKLM'=N-9<4-B'!/)'-3ON34>3'

54567-9-'C5-'@3.=<.A3*'5-'54'56;3.45;983'A3;+<*';<'6<<D'5;';+3'63836-'<='2343'3?@.3--9<41'

!/)'-3ON34>942'<='2343';.54->.9@;-'<==3.-'5'26<:56'<N;6<<D'<4'>+5423-'94'2343'3?@.3--9<4'

:3;C334'-;.594-1'!/)'-3ON34>942'<=';+3'P&'54*';+3'Q!"#$'AN;54;'345:63*';+3'54567-9-'

<='>+5423-'94';+3';.54->.9@;'63836-'<='566'2343-'<=';+3'%""'&R##1'&+9-'54567-9-'.383563*';+5;'

56;+<N2+';+3.3'C5-'5'2343.56';.34*';<C5.*-'5'*<C4(.32N65;9<4'<='%""'&R##'2343-B';+3'

=<6*(>+5423-'<:-3.83*'C3.3'4<;'-9249=9>54;',&5:63'G(S01'&+3.3=<.3B';+3'!/)'-3ON34>942'

*5;5'5.3'94'52.33A34;'C9;+';+3'3?@.3--9<4'*5;5'=.<A';+3'@.<A<;3.'=N-9<4-1'#94>3';+3'

63836'<='%""'&R#'@.<;394'@.<*N>;9<4B'5-'-334'94';+3'-3>.3;3*'@.<;394'@.<=963B'9-'2.35;67'

*3>.35-3*':N;';+3'63836-'<='2343'3?@.3--9<4'.3A594';+3'-5A3';+9-'9A@693-';+5;'.32N65;9<4'

9-'<>>N..942'@<-;(;.54->.9@;9<456671'

%
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'

!"#$%&'()*'+,-%&.."/0'/1'23&'4++'/-&%/0.'"0'23&'5!"#$%6$2702'708'23&'9:;'&+,',-./,00123'24'567'83*,/'

9+,'./2:29,/'24'!""#'<=>;'!""$'<?>@'!""%'<A>@'&'('<B>'<3*'()*+'<+>':23192/,*'2=,/'91:,'<3*'>2:.</,*'?19+'

9+,'2.91><@'*,3019A'<9'BCC'3:'DEFBCC'3:G'42/'9+,'H&'DI@<>JG'<3*'9+,'K,-."':89<39'D.13JGL'&+,'@,=,@'24'

4@82/,0>,3>,'<9'EFBCC'3:'M'CLN'?<0'><@>8@<9,*'<3*'>2:.</,*'I,9?,,3'0<:.@,0L')'#98*,39O0'9(9,09'0+2?,*'

9+,/,'?<0'32'01P3141><39'*144,/,3>,'I,9?,,3'9+,'@,=,@0'24',-./,00123'24'9+,'K,-."':89<39'>2:.</,*'?19+'

9+,'H&L'7</90'D)G(D"G'</,'/,./,0,39<91=,'P/<.+0'24'9/1.@1><9,',-.,/1:,390'<3*'.</9'<!>'13>@8*,0'9+,'9/1.@1><9,'

*<9<L'H&'*<9<'</,'13'I@<>J'<3*'*<9<'42/'9+,'K,-."':89<39'</,'13'.13JL'

'

'
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!"# !!"#"$%&"''()*#)+#+,-.",,-!!"#$%$!"#$%&'"()*+)',")-!"#$%!"#$%#%

 !""#$%&'()'"*+,#**+-'.-(%#/)'#0.-#&&/()'!!"#"&

),'-./012/.*'3425.6'3/378,1,'29'0+.',.:;.0.*'<;20.1/'<;2917.'29'0+.'=!"#$'->03/0'

;.5.37.*'0+30'0+.;.'?3,'3/'1/:;.3,.'1/'0+.'7.5.7,'29'0+.'973@.771/'<;2*>:.*'>/*.;'%""'&A##(

1/*>:1/@':2/*1012/,'BC1@>;.'D(EFG'&+1,'?3,'9>;0+.;'3/378,.*'48'?.,0.;/'472001/@'92;'0+.'C71H'

<;20.1/6'?+1:+'92;-,'0+.'973@.773;'9173-./06'3/*'92;'0+.'973@.773;'@./.',<.:191:'0;3/,:;1<012/'

93:02;'IJKG'L20+'?.;.'*.0.:0.*'2/78'1/'0+.',.:;.0.*'<;20.1/,'3/*'0+.'?+27.':.77'<;20.1/,6'

;.,<.:015.786'1/'0+.'=!"#$'->03/0G''

'

'()*+,%!$-%./0+,11(23%24%456),556+%0+27,(31%(3%78,%9"#$%%:*7637%&M.,0.;/'4720',+2?1/@'0+.'3-2>/0'29'C71H'

<;.,./0'1/'0+.',.:;.0.*'<;20.1/,'9;2-'M&'3/*'0+.'=!"#$'->03/0'3/*'0+.'3-2>/0'29'IJK'3/*'N;2"%'1/'0+.'

?+27.':.77'9;3:012/G''

'

' '

!"#$"%"&'

()*+",#"++'
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!"#"$#%&"$ $'($)*+,-.$ '($/0$ 1!"#$$)*+,-.$ 2340567%#8"$)9:;<;;=.$
!"#$% ,-./01' ,00/02' 34/,-' ,/.1'
50,4-' ,.3/.6' ,07/2.' ,43/.0' ,/-1'
!"&$% ,11/.,' ,3,/72' ,,0/4-' ,/06'
50,46' 772/-3' 723/.7' 636/03' ,/13'
!"#'% 68026/0.' -80,,/.6' ,870,/,.' -/61'
!"#(% .8024/30' -8216/,.' ,8060/32' -/.4'
!"#)% 68-21/-4' .8,7,/.6' ,8321/,.' -/,1'
"!#*% ,.3/6.' ,-,/.3' 7./0.' ,/21'
!"&(% ../2,' -./2-' -4/26' ,/2.'
!+!% 110/33' 124/0-' 226/63' ,/,1'

50,,,' 601/72' 02./60' 617/17' 4/32'
,-.% 1--/-7' 0.3/01' 641/12' ,/11'

50,,.' ,24/71' ,60/32' 74/61' -/44'
50,,6' 66/,4' 03/24' .4/22' ,/66'
50,,0' ,,4/,2' ,-6/73' 04/23' -/,1'
"!#/% 6,/0,' 64/2-' .4/1,' ,/.0'
50,,1' ,-/66' ,6/1-' ,0/2-' 4/74'
50,,7' -4/31' ,3/,4' ,6/3,' ,/6,'
!"&0% 60/.,' .1/-1' -7/.-' ,/24'
!"&1% .4/06' ,1/23' ,./..' -/-3'
50,-,' 0/1-' -/07' ,/71' ./42'
"!#2% 71,/0,' 2.7/40' 660/67' ,/32'
50,-.' 33/20' 3,/20' 00/-1' ,/74'
!"&3% .2/7,' .-/23' ,6/,7' -/24'
50,-0' .6/26' .,/0.' .3/-1' 4/77'
!"&4% 6-/.3' 6-/4-' ../2-' ,/-2'
&!"(% 6./40' 67/-7' ../7-' ,/-1'
50,-7' 62/71' 63/70' -1/-.' ,/1-'
50,-3' 76/.3' ,4,/1-' 22/6,' ,/-1'
50,.,' 0/,-' 7/,.' 0/42' ,/4,'
!"&5% 6/-0' 0/26' 6/,0' ,/4-'
!"&6% 6/22' 1/11' -/33' ,/02'
!"&7% 1/-,' ,4/27' 6/.4' ,/27'
!"&8% 3/24' ,0/70' 7/71' ,/47'
50,.2' .4/27' 67/.1' ,2/60' ,/71'
50,.1' 0,/2,' 11/33' .3/-6' ,/.-'
50,.7' 61/1,' 14/41' .0/7-' ,/..'
50,.3' 66/3.' 26/..' .-/02' ,/.7'
50,64' 2./07' ,44/.0' 1-/-7' 4/77'
50,6-' 61/2,' 1,/7,' -1/,0' ,/10'
50,6.' ./-1' 6/26' -/4-' ,/2-'

>3?/"5@""9A#8' ' ' ' '
9.:;*' --0/1.' ,-3/16' ,13/,-' ,/-'
9+#)' 13./74' 6.1/34' ,8,42/11' 4/1'
<=+3' ,7/47' 3/4,' ,3/11' 4/3'
9>.)' .4/-1' ,0/0.' .6/06' 4/7'
+.&)' 3,/10' -3/33' 31/4.' 4/3'
..")' 18004/-.' 32-/4-' 282.2/0,' ,/,'
?@A4' 0/07' ,/27' ./73' ,/6'
.#:7' 222/44' ,.2/,3' 60,/73' ,/6'
.!&)' 12/..' ,7/27' 7-/0,' 4/3'

(%B4"$C5D$*EF$/"G?"#6A#8$0%H%$/73IA#8$H7"$"J9K"//A3#$3L$H7"$MNN$(OPP$8"#"/<$&+9':;9<:=9'>&'!9:*?'@9<'

ABCDE:?9'F:@@9*'G!HAFI'J<DK'JDL<'9M@9<BK9NO?'+:?'E99N'?+DPN'PBO+'O+9'?O:N*:<*'*9;B:OBDN'G?*I'DJ'O+9'

*:O:'JD<'%""'&.##'=9N9?':N*'+DL?9(Q99@BN='=9N9?/'&+9'JDC*(R+:N=9'P:?'R:CRLC:O9*'ES'*B;B*BN='O+9'>&'!HAF'

ES'O+9'B+<C;'!HAF';:CL9?/'&+9'C9;9C?'DJ'?B=NBJBR:NR9':RRD<*BN='OD'O+9'%9;9N9T?'O(O9?O'BN*BR:O9*':'@';:CL9'DJ'

U4/440':N*'O+:O'O+9<9JD<9'O+9'R+:N=9'BN'!HAF';:CL9'P:?'NDO'?B=NBJBR:NO/''

'
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 !""#$%&'()'!"#$%""#&!!"#"$"%&'"(()*#!!"#"$

&+,',-./,00123'24'5+,'4678,667/'0905,:';70'737690,*'<0138'=25+'7'!"#$>?@A'4<0123'73*'!B)'

0,C<,3D138'*757'13'7':733,/'01:167/'52'5+,'73769010'.,/42/:,*'42/'5+,'%""'&E##F'&+,'!"#$'

/,.2/5,/'13*1D75,*'5+75'5+,'6,G,6'24'!"#$',-./,00123';70'+18+,/'13'5+,'H%&'(':<5735'73*'

5+,'I&';+,3'8/2;3'13'=25+'%J'73*'K"K':,*17'L@18</,'M(NO')'P'JQF'R2:.7/1023'24'5+,'

6,G,6'24'8,3,',-./,00123'75'73'STMOO'3:'U'OFV'/,G,76,*'5+75'5+,'*144,/,3D,0'13'5+,'6,G,6'24'

!"#$),-./,00123';,/,'0183141D735'L@18</,'M(NORQF''

%

&'()*+%!,-.%/01*+22'34%35%6%"#$%%1*3738+*9(51%5)2'34%'2%'4:*+62+;%'4%8<+%=&'()%7)8648"%)'/,./,0,35751G,'

8/7.+'0+2;138'5+,'7:2<35'24'46<2/,0D,3D,'L!@$Q'.6255,*'7871305'5+,'STMOO'3:'42/'I&'73*'H%&'('8/2;3'13'%J'

>?@'73*'K"K'>A@%:,*17F'&+,'6,G,6'24'46<2/,0D,3D,'75'73'STMOO'3:'U'OFV'4/2:'5/1.61D75,',-.,/1:,350';70'

D76D<675,*'73*'D2:.7/,*'=,5;,,3'07:.6,0'>B@"')'#5<*,35W0'5(5,05'0+2;,*'5+75'5+,/,';70'7'0183141D735'

*144,/,3D,'=,5;,,3'5+,'6,G,60'24',-./,00123'24'5+,'H%&'(':<5735'D2:.7/,*';15+'5+,'I&F')05,/10X0'*,325,'

5+,'*,8/,,'24'0183141D73D,>'YY'13*1D75,0'7'.(G76<,'=,5;,,3'OFOON'52'OFONZ'YYY'13*1D75,0'7'.(G76<,'=,62;'

OFOONF'I&'*757'7/,'13'=67DX'73*'*757'42/'5+,'H%&'():<5735'7/,'13'.13XF)

%

&+,'!"#$)/,.2/5,/'0+2;,*'5+75'5+,'6,G,6'24'8,3,',-./,00123'D2//,675,*';,66';15+'5+,'6,G,60'

24'@61R'*,5,D5,*'=9';,05,/3'=6255138F'[2;,G,/'75'5+10'.2135'15';70'325'X32;3'14'766'4678,667/'

8,3,0';,/,'=,138'<.(/,8<675,*'2/';+,5+,/'!"#$);70'=,138'57/8,5,*'0.,D141D7669F'[2;,G,/'

5+,'13D/,70,'13'5+,'6,G,60'24'\]^'0+2;3'=9';,05,/3'=6255138'0<88,05,*'5+75'0,G,/76'4678,667/'

8,3,0':79'=,'744,D5,*F''

'

)3769010'24'5+,'!B)(0,C<,3D138'*757'/,G,76,*'5+75'5+,',-./,00123'24'766'24'5+,'4678,667/'

8,3,0';70':7/X,*69'13D/,70,*'13'5+,'H%&'(':<5735'L&7=6,'M(]Q'_E'24'5+,'_^'4678,667/'

8,3,0';,/,'0+2;3'52'=,'0183141D73569'<.(/,8<675,*'D2:.7/,*';15+'5+,'I&'73*'2369'23,'

8,3,';70'0+2;3'325'52'13D/,70,'0183141D73569`'37:,69'!"#*`'7':,:=/73,'D2:.23,35'24'5+,'

4678,667/'D2:.6,-F'[2;,G,/`'5+,'6,G,60'24'5/730D/1.5'42/'5+10'8,3,'7/,'62;'73*'5+,/,42/,'

5+,'G76<,0'2=5713,*':79'325'=,'/,617=6,F'' '

!"
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!"#"$#%&"$ '($)*+,-.$ '($/0$ !1023$)*+,-." 4560782%#9"$ /:9#:;:8%#8"$
<6%==$>$

' ' ' ' '
!"#$% ,-..' /-01' 1.-2,' 23-.,' 4'
!"#&% 1-5/' 1-63' 70-25' 2,-/3' 4'

<6%==$?$
' ' ' ' '

!"'(% .-00' 2-.6' 63-07' ,1-05' 4'
!"')% 2-.3' .-02' 33-56' 36-,6' 4'
!"'*% 2-/3' .-10' 16-31' 3.-03' 4'
!"'+% (' (' //0-.3' (' 89'
!"'$% .-2.' .-27' /.0-75' /:257-/1' 4'
!"'&% .-/1' .-62' /31-35' 700-,3' 4'
!"',% .-,1' .-65' 626-6,' 155-11' 4'
!"'-% .-/,' .-/5' 21,-.1' 17.-05' 4'
!"'.% .-62' .-65' 26/-2,' ,/1-/1' 4'
!"'/% .-,2' .-3.' 33-.6' 263-55' 4'
!"'0% .-20' .-/.' 63-07' /26-10' 4'
!"'1% .-/1' .-,/' /.-.0' 00-27' 4'
!"'2% .-03' .-,6' 22,-20' 23/-0,' 4'
!"'3% 2-37' 2-23' /23-0.' 261-.7' 4'
!"#*% .-5,' .-/1' 2/-2/' 2,-32' 4'
!"#+% .-/5' .-27' 22-75' ,/-,2' 4'
!"45% 3.-05' 65-./' 27,-37' 6-56' 4'
!"46% .-/5' .-66' 2.7-75' 657-62' 4'
!"4*% .-.3' .-22' 255-23' 6:356-52' 4'
!"4&% .-60' .-61' 235-,1' ,/5-/0' 4'
!"47% .-07' .-36' 216-5.' /.5-..' 4'
!"48% 2-.6' .-23' 220-6,' 226-7/' 4'
!"4,% (' (' ,3-/0' (' 89'
!"4-% .-.1' .-22' //-,7' ,.5-72' 4'
!"4.% .-23' .-62' 60-,1' /,3-1,' 4'
!"4/% .-3/' .-,6' 6,-.6' 13-26' 4'
!"40% .-27' .-//' 2/-62' 13-13' 4'
!"41% (' (' 26-5/' (' 89'
!"42% .-,6' .-//' 2.-35' /,-1.' 4'
!"43% .-//' .-,3' /,-71' 22/-25' 4'
!"4)% .-25' .-/2' /5-.3' 235-.6' 4'
!"4(% .-25' .-60' 6.-,,' 211-07' 4'
!"49% .-22' .-/2' 1-6,' 1.-65' 4'
!"4:% .-2.' .-/2' 3-5,' 31-75' 4'
!"4;% (' (' /-,1' (' 89'
!"4<% .-1,' .-27' 2-.3' 2-16' 8;'

<6%==$@$ ' ' ' ' '
!"4$% /-6.' /-27' ,:1/6-5.' /:..5-20' 4'
=>?% .-36' .-/5' /63-03' ,,1-7/' 4'
=>@% .-,7' .-63' /,6-53' 3..-/2' 4'
A#BC% 2-/6' 2-.3' 6.3-71' /,5-03' 4'
A#B*% .-/0' .-6.' 20.-/.' 1/,-37' 4'
DE=+% .-/.' .-/6' ,3-12' /66-7.' 4'
DE=*% .-/1' .-3/' 15-36' /11-2,' 4'
A#B6% 2-70' .-0.' 362-16' /0.-33' 4'
A#B5% /-37' 2-5,' 3/7-03' /.,-06' 4'
A#B+% .-03' .-,.' 225-/5' 235-/6' 4'
A#B<% .-67' .-32' 26,-/6' 6,,-25' 4'

(%A6"$B7?$*C1$="DE"#8:#9$0%F%$=25G:#9$F2"$"HIJ"==:5#$5;$;6%9"66%J$9"#"=K$&+<'9=<>9?<'@&'!<9*;'A<>'

BCDEF9;<'G9AA<*'H!IBGJ'K>EL'KEM>'<NA<>CL<8O;'+9;'F<<8';+EP8'PCO+'O+<';O98*9>*'*<=C9OCE8'H;*J'EK'O+<'

*9O9-'&+<'KED*(Q+98?<'P9;'Q9DQMD9O<*'F4'*C=C*C8?'O+<'@&'!IBG'F4'O+<'R>F#,%!IBG'=9DM<;-'&+<'D<=<D;'EK'

;C?8CKCQ98Q<'9QQE>*C8?'OE'O+<'%<=<8<S;'O(O<;O'+9=<'F<<8';+EP8:'T4S'C8*CQ9O<;'9'A(=9DM<'EK'D<;;'O+98'.-..3:'T8;S'

*<8EO<;'9'8E8(;C?8CKCQ98O'=9DM<:'98*'T89S'C8*CQ9O<;'O+9O'9'A'=9DM<'QEMD*'8EO'F<'Q9DQMD9O<*'9;'O+<><'P<><'8E'

><9*;'*<O<QO<*'QE>><;AE8*C8?'OE'O+C;'?<8<'C8'O+<'@&'*9O9-'UD9?<DD9>'?<8<;'+9=<'F<<8'E>*<><*'9QQE>*C8?'OE'

O+<C>'KD9?<DD9>'QD9;;-''
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!"! !"#$%&#&'()(*"'+",+(-&+.!"#$!!"#$%##

&,'*-.,/01231-'1+31'1+-'-44-510',/'%""'&6#'3/*'4738-7732'92,*:51;,/'<-2-'1+-'2-0:710',4'

!"#$'*-7-1;,/'3/*'/,1',1+-2'09,/13/-,:0'.:131;,/0'1+31'.3='+3>-',55:22-*';/',1+-2'

8-/-0?'1+-'!"#$'8-/-'<30'5,.97-.-/1-*@')'7,<(5,9='/:.A-2'9730.;*'B9C#DEF'

A35G82,:/*H'-/5,*;/8'1+-'!"#$%8-/-':/*-2'3'5,/01;1:1;>-'92,.,1-2'<30'123/04,2.-*';/1,'

I!"#$@')'0-52-1;,/'3003='<;1+'1+-'5,.97-.-/1'0123;/'0+,<-*'1+31'1+-'9730.;*'9321;377='

2-01,2-*'1+-'0-52-1;,/'92,4;7-',4'1+-'I!"#$'.:13/1'3/*'<-01-2/'A7,11;/8'4,2'1+-'4738-7732'

92,1-;/'J7;K'0+,<-*'1+31'1+-'5,.97-.-/1'/,'7,/8-2'-L92-00-*'J7;K':/*-2'%""'&6##'

;/*:5;/8'5,/*;1;,/0@'M,<->-2?',1+-2'%""'&6##'92,1-;/0'5,:7*'/,1'A-'*-1-51-*@'&+;0'.3='

;/*;531-'1+31'1+-'-L92-00;,/',4'1+-'%""'&6##'+3*'/,1'A--/'2-01,2-*'1,';10'/,2.37'7->-70@''

'

$%&'()#!*++#,-./0).)1232%-1#-4#5!"#$"#678'#N#(O)P"'8-7'0+,<;/8'1+-'%""'&6#'0-52-1;,/'92,4;7-0',4'1+-'

C&?'I!"#$'3/*'I!"#$'123/04,2.-*'<;1+'1+-'5,.97-.-/131;,/'9730.;*'9!"#$@'Q351-2;3'<-2-'5:71:2-*';/'

R"R(M"O"#'1,'3/'SNTUU'/.',4'U@V?'30'*-052;A-*';/'#-51;,/'E@W@X@'&+-'322,<';/*;531-0'1+-'92,1-;/'A3/*'

5,22-09,/*;/8'1,'J7;K'<+;5+'53/'57-327='A-'0--/',/7='4,2'1+-'I!"#$'.:13/1'3/*'<+;5+';0'5,/4;2.-*'A='

<-01-2/'A7,11;/8#698"#&+-'9,0;1;,/',4'1+-'.,7-5:732'<-;8+1'.32G-20'+30'A--/';/*;531-*'BGN3H@'

'

!": !"#$%!"#$!!"#$%#&'(&%)%*!"#$%&#

#;/5-'1+-'I!"#$'.:13/1',>-2(-L92-00-0'377'5,.9,/-/10',4'1+-'4738-7732'0=01-.?';1'<30'

+=9,1+-0;0-*'1+31'1+;0'.3='7-3*'1,'3/';/52-30-';/'.,1;7;1='5,.932-*'<;1+'1+-'C&@'R,1;7;1='

3003=0'<-2-'5322;-*',:1',/'0,41'3832'BU@EYZ?'<[>H?'<+;5+'377,<0'A351-2;3'1,'0<;.'1+2,:8+'
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,+-'.-*/0.'01/23',+-/4'5673-6678'97:,-4/7';-4-'34<;2',<'=>?@@'2.'A'@8?'72*'B'C6'<5':06,04-'

;71'/2<:067,-*'/2,<',+-':-2,4-'<5',+-'D67,-8')5,-4'<E-42/3+,'/2:0F7,/<2'7,'G@HI',+-'

*/7.-,-4'<5',+-'34<;,+'J<2-';71'4-:<4*-*'KL/304-'?(MNO8'&+/1'1+<;-*',+7,',+-'!"#$%'

.0,72,'*/*'2<,'1;/.'/2',+-'7374'72*';71'D+-2<,PD/:766P':<.D747F6-',<',+-'Q&'()*.0,72,R'

;+/:+'67:S1',+-'.7/2'1,40:,0476':<.D<2-2,'<5',+-'5673-6674'5/67.-2,8'#;/../23'7117P1'

;-4-':744/-*'<0,'/2'F<,+'%9'72*'&9'.-*/7R'+<;-E-4',+-'Q"#$%'.0,72,'4-.7/2-*'2<2(

.<,/6-8'&+/1';71'7'104D4/1/23'4-106,'F-:701-',+-'Q"#$%'.0,72,'1+<;-*'72'0D(4-3067,/<2'/2'

766'5673-6674'3-2-18'&+/1'D4<.D,-*',+-'T0-1,/<2'<5';+-,+-4',+-'5673-667';-4-'F-/23'

D4<D-46P'711-.F6-*'/2',+-'Q"#$%'.0,72,8'

'

'

!"#$%&'()*+',-."/".0'12210'23-42'.31.'.3&'5!"#$'6$.17.'"2'7-7)6-."/&8'9:;'#;/../23'7117P'<2'1-./(1<6/*'

&9'7374'K@8NBU'K;VEOO'5<4',+-'W&R'Q7#$%'.0,72,'72*',+-'Q&'()'.0,72,R';+/:+'+71'F--2'01-*'71'7'2-37,/E-'

:<2,4<68'#;74.(D67,-1';-4-'/2:0F7,-*'<E-42/3+,'7,'G@HI'71'*-1:4/F-*'/2'#-:,/<2'N8X8?8''&+-'34<;,+'J<2-'<5'

,+-'W&'+71'F--2'-2:/4:6-*'5<4':674/,PR'D/2S'744<;1'D</2,',<',+-'/2<:067,/<2'D</2,'V'34<;,+'J<2-'<5',+-'

.0,72,1',+7,'*/*'2<,'1;/.8'9<;'&+-'*/7.-,-41'<5',+-'34<;,+'J<2-'54<.',4/D6/:7,-'-YD-4/.-2,1'5<4'W&'72*'

Q"#$%';-4-'.-7104-*8'&+-'71,-4/1S1'/2*/:7,-',+-'*-34--'<5'1/32/5/:72:-'71':76:067,-*'01/23'7'#,0*-2,Z1',(

,-1,'72*'[[['/2*/:7,-1'7'D(E760-'F-6<;'@8@@M8'

'

&<'*/4-:,6P'E/1076/1-',+-'5673-667R'2-37,/E-'1,7/2'"\';71'01-*'71',+/1',-:+2/T0-'/1'/*-76'5<4'

6<<S/23'7,':-66'10457:-'1,40:,04-18'#-E-476'./:4<347D+1';-4-':7D,04-*'72*'L/304-'?(MG'

1+<;1'4-D4-1-2,7,/E-'/.73-18'97:,-4/7';-4-':06,04-*'/2'%9'.-*/7R',<'D4<.<,-'5673-6674'

-YD4-11/<2R'D4/<4',<'17.D6-'D4-D747,/<28'W&'F7:,-4/7',-2*-*',<'+7E-'<2-'5673-660.*D-4'

:-668']2':<2,471,',+-*!"#$%*.0,72,'+7*'1-E-476'5673-667'D-4':-66R';+/:+';-4-'6<23-4',+72'

!!"#$%"#$

"#$ !!"#$$ !&'($

%

&
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,+-./'-0./12/*'-3',+/'4&5'&+/'6/37,+'-8',+/'8697/669':9.';<93,=8=/*'<.=37'>?97/@'ABCCD'

93*',+/'?/93'6/37,+'-8'9'4&'8697/66<?':9.'C5E'F'G5H'IJ':+/1/9.',+/'!"#$%'?<,93,'+9*'

8697/669'-8'K5H'F'G5H'IJ'=3'6/37,+5')'#,<*/3,L.',(,/.,'.+-:/*',+/./'*=88/1/3M/.',-'0/'

.=73=8=M93,':=,+'9'N(296</'-8'G5GGGO5')6,+-<7+',+/'8697/669'N1-*<M/*':/1/'6-37/1',+93',+/'

4&'8697/669P',+/'!"#$%'?<,93,':9.'=3'89M,'906/',-'8-1?'8697/6695'&+=.'.<77/.,.',+9,',+/'69MQ'

-8'?-,=6=,R'*-/.'3-,'1/.<6,'81-?'?=.9../?06R'-8',+/'8697/6691'M-?N-3/3,.5''

!

'

!"#$%&'()*+',%-./0"//"1.'&2&34%1.'0"3%1#%-56'17'8,'"#!$%&''9*:;<=;'-.>'?()*"'#%1@.'".'AB'0&>"$0C'

S9M,/1=9':/1/'M<6,<1/*'=3'%S'9,'TGUV',-'93*'WXCGG'3?'-8'G5Y5'&+/'M/66.':/1/'N/66/,/*'0R'M/3,1=8<79,=-3'93*',+/'

%S'?/*=9'1/?-2/*'93*'=3'ZS#'N1=-1',-'.,9=3=37':=,+'<193R6(9M/,9,/5'>?97/.':/1/',9Q/3'9,'EYOG['

?973=8=M9,=-3'93*',+/'.M96/'091'M-11/.N-3*.',-'B'I?5''

'

(CD !"#$%&'#()"*+(#,*,)-#*!"##$'

\697/669'93*',+/'%""'&T##'91/'0-,+'Q3-:3',-'89M=6=,9,/'09M,/1=96'9,,9M+?/3,',-'+-.,'M/66.'

AHYPBC]D5'\697/669'91/',+-<7+,',-'=3=,=9,/'9,,9M+?/3,'9,':+=M+'N-=3,',+/'%""'&T##'=.',<13/*'

-3'93*'9M,.',-'=3=,=9,/'=3,=?9,/'9,,9M+?/3,'AHYD5'4/.,/13'06-,,=37'.+-:/*',+9,':+/3'

71-:3'=3'J"J'?/*=9',+/'^"#$%'?<,93,'*-/.'3-,'/[N1/..',+/'%""'&T##'0<,'=3.,/9*'

/[N1/../.'8697/6695'&+=.':9.'96.-'-0./12/*'0R'=??<3-86<-1/.M/3M/'_\=7<1/'C(EO)`5'

a-:/2/1'.=3M/'0-,+'2=1<6/3M/'89M,-1.'91/'=?N-1,93,'8-1'+-.,'M/66'0=3*=37P'+-:',+/'

*/6/,=-3'-8'"#$%':-<6*'988/M,'=3,/19M,=-3':=,+'+-.,'M/66.':9.'<3M6/91P',+/'=3M1/9./*'

3<?0/1'-8'8697/669'?9R'=?N1-2/'0=3*=37P'-1',+/'/[N1/..=-3'-8',+/'%""'&T##'?9R'0/'

.:=,M+/*'-3'=3',+/'N1/./3M/'-8'.=7396.'81-?'+-.,'M/66.':+=M+':/1/'90./3,'=3',+/'J"J'

?/*=95'&-',/.,',+=.'9'M/66'9*+/.=-3'9..9R':9.'M-3*<M,/*':=,+',+/'^"#$%'?<,93,',-'6--Q'9,'

,+/'3<?0/1'-8'09M,/1=9',+9,':/1/'9,,9M+/*',-'+-.,'M/66.'93*':+/,+/1',+/./'09M,/1=9'

8-1?/*')b"'6/.=-3.5')b"'6/.=-3.'M93'0/'=*/3,=8=/*'0R',+/'N-6R?/1=.9,=-3'-8'9M,=3'0/3/9,+'
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,+-'./0,-12/3'0-334'&+25'25'5+678'/5'/8'/1-/'69'5,168:-1'93;61-50-80-'7+-8'06<=/1-*'72,+'

,+-'1-5,'69',+-'0-334')**2,268/33>?',6'*-,-1<28-'7+-,+-1',+-'<;,/8,'./0,-12/'1-,/28-*',+-21'

93/:-33/'7+-8'/,,/0+-*',6'+65,'0-335?'93/:-33/'7-1-'2<<;863/.-33-*4')==16@2</,-3>'ABC'

D&'./0,-12/'=-1'92-3*'69'E2-7'/,,/0+-*',6',+-'+65,'0-335?'7+20+'25'06852*-1/.3>'+2:+-1',+/8'

,+-'8;<.-1'69'0-335',+/,'7-1-'6.5-1E-*',6'/,,/0+'961',+-'F!"#$'<;,/8,'GHIJ'GK2:;1-'

L(AMNJ4')O"'3-5268'961</,268'06;3*'.-'03-/13>'2*-8,292-*'.-8-/,+',+-'D&'0-335'/8*',+-'

*-852,>'69'/0,28'7/5'06852*-1/.3>':1-/,-1',+/8',+-'./0P:16;8*'3-E-3?'5+6728:'/'L(963*'

2801-/5-'06<=/1-*'72,+',+-'<;,/8,'GK2:;1-'L(AMQJ4''

'

'

!"#$%&'()*+',--$./01$/%&23&.3&'/0'45'6.7'8!"#$9':;<'R<<;8693;61-50-80-%<2016506=>'69'D&'$%&'()*&

SATUVWU'/8*'F!"#$'./0,-12/',1/85961<-*'72,+'/8'!KX'-@=1-5528:'=3/5<2*'G=!KX?'1-*J'=16.-*'72,+'/8,2(

"5=)'/8*'/8,2(WU'GK32QJ'/8,2.6*2-5'/8*')3-@/K3;61(MYY(068Z;:/,-*'5-068*/1>'/8,2.6*2-5'G:1--8J4'[/0,-12/'

7-1-'0;3,;1-*'28'\"\(W"X"#',6'/8'SNLCC'8<'69'C4Y4 (=<')O"'3-5268'961</,268'.>'./0,-12/',1/85961<-*'72,+'

=!KX4'W65,'0-33'/0,28'7/5'E25;/325-*';528:'72,+'KR&Q(=+/3362*28'G:1--8J'/5'*-5012.-*'28'#-0,268'B4L4I4 K3/:-33/'

7-1-'*-,-0,-*';528:'/8'/8,2(WU'=12</1>'/8,2.6*>'/8*'E25;/325-*'72,+'/'5-068*/1>')3-@2K3;61(LMU'5-068*/1>'

068Z;:/,-'/8,2.6*>'G.3;-J4':><')O"'961</,268'7/5'];/8,292-*';528:'^63602,>'5;2,-'569,7/1-'GX-1P28'"3<-1J'.>'

/8/3>528:',+-'8;<.-1'69'./0,-12/'/,,/0+-*',6',+-'+65,'0-335'/8*',+-'*-852,>'69'/0,28'.-8-/,+'/,,/0+-*'

./0,-12/'G_`'ACC'961'D&'/8*'_`'T'961'F!"#$+':?<4')5,-125P5'28*20/,-',+-'3-E-3'69'52:82920/80-'0/30;3/,-*'916<'

/'#,;*-8,a5',(,-5,?'bb'28*20/,-5'/'='E/3;-'.-,7--8'C4CCA'/8*'C4CAc'bbb'28*20/,-5'/'=(E/3;-'.-367'C4CCA4'
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'

&+,'-+,./01-23'405*2,4'/6'0+,'7!"#$'8509.0'4+/:,*'0+90'0+24'40;92.'24'5.9<=,'0/'9302>90,'

0+,'%""'&?##@'A.'3/.0;940'0+,'8509.0'9--,9;4'0/'/>,;,B-;,44'6=9C,==9'2.'9=='8,*29'

3/.*202/.4@'&+,'6=9C,==9'9--,9;'0/'<,'65==1'944,8<=,*'/.'0+,'45;693,'/6'0+,'<930,;29D'

+/:,>,;'0+,'40;92.'24'./.(8/02=,@'&/'0;1'0/'5.*,;409.*'0+,'8,3+9.248'5.*,;=12.C'0+,4,'

-+,./01-23'3+9.C,4D'9'3/8<2.902/.'/6'9--;/93+,4':94'54,*@''

'

!"# !"#$%&'()*+(,,"-".)"/*(.*#0"*!"#$%!!"#$%#$

A.2029==1'9'C=/<9='9--;/93+'0/'8,945;2.C'8,09</=23'3+9.C,4'2.'0+,'7!"#$'8509.0'542.C'

=2E52*'3+;/890/C;9-+1'8944'4-,30;/8,0;1'F%G(H#I':94'54,*@'&+24'8,0+/*'39.'9335;90,=1'

*,0,30'9'=9;C,'.58<,;'/6'8,09</=20,4@'J/:,>,;D'0+24'9--;/93+';,>,9=,*'./'3=,9;'

*266,;,.3,4'2.'8,09</=20,'=,>,=4@'K.,'=2820902/.'/6'%G(H#'24'204'2.9<2=201'0/'*,0,30'/;';,4/=>,'

93,090,D'93,01=(-+/4-+90,'9.*'/0+,;'8,09</=20,4'/6'2.0,;,40'2.>/=>,*'2.'0+,')*+"'

-90+:91@'&+,;,6/;,'9'8/;,'6/354,*'9--;/93+':94'09L,.'0/'.9;;/:'*/:.'0+,'4,9;3+'6/;'

8,09</=20,4@')44582.C'0+90'0+,'-;289;1';/=,'/6')*+"'24'204',.M189023'65.302/.':,'

+1-/0+,424,*'0+90'26'0+24'65.302/.':,;,'*24;5-0,*D'/;'9<4,.0'2.'0+,'394,'/6'9'L./3L/50'

8509.0D'0+24':/5=*'*2;,30=1'966,30'0+,'8,09</=20,4'-;/*53,*'<1'0+24'-90+:91@''

'

 !"#$%#&#%'$()$*+#,*,#$-.$,"#$/*0"1$23,*.,$*4#$-.+4#*'#0!!"#"%

&/'0,40'0+24'+1-/0+,424D'0+,'=,>,=4'/6'93,090,'4,3;,0,*'2.0/'0+,'8,*29'*5;2.C'C;/:0+':,;,'

8,945;,*@')3,090,'39.'<,'8,945;,*'9335;90,=1'542.C'NJ(OH!'4-,30;/43/-1@'&+24'

0,3+.2E5,'24'+2C+=1'E59.020902>,'94'0+,;,'24'9'=2.,9;';,=902/.4+2-'<,0:,,.'0+,'4/=502/.'

3/.3,.0;902/.'9.*'0+,'9;,9'5.*,;'0+,'-,9L'2.'0+,'NP(4-,30;9@'&+,;,6/;,'<1'542.C'9'

409.*9;*'35;>,'/6'L./:.'93,090,'3/.3,.0;902/.4D'0+,'98/5.0'/6'93,090,'-;,4,.0'2.'0+,'

8,*29'3/5=*'<,'E59.0262,*'FQ2C5;,'R(NSTI@'T930,;29':,;,'35=05;,*'2.'H"H(J"U"#'8,*29'0/'

KPRVV'.8'W'V@XD'0+,'3,==4':,;,'0+,.';,8/>,*'6;/8'0+,'8,*29'<1'3,.0;265C902/.'9.*'0+,'

8,*29':94'62=0,;,*@'&+,'8,*29'3/.0,.0':94'0+,.'9.9=14,*'<1'OH!@'$.(3/.*202/.,*'

8,*258'3/.092.,*'./'*,0,309<=,'93,090,D':+23+'8,9.0'0+90'9.1'93,090,'*,0,30,*':94'

-;/*53,*'<1'0+,'C;/:2.C'35=05;,'FQ2C5;,'R(NS)I@'Y59.02623902/.'/6'0+,'93,090,'-;,4,.0'2.'

0+,'3/.*202/.,*'8,*29'6;/8'Z&'9.*'7!"#$'35=05;,4'C9>,'>9=5,4'/6'[@[N'\'V@V['8H'9.*'

S@]N'\'V@VS'8HD';,4-,302>,=1'FQ2C5;,'R(NSGI@')3,090,'24'9':,9L'932*'9.*'39.'0+,;,6/;,'
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*,--./0'-10023'4516//'7+0'5022'808914:0',:',7/';1676:470*'-618<'7+./'7+0'0=7145022.241'20>02'

6-'4507470'102470/'76'7+0',:7145022.241'56:50:7147,6:/?')/'7+0'.:*,//65,470*'-618'6-'4507470'

,/'+,@+23'808914:0';01804920'4:*'A,22'*,/71,9.70'45561*,:@'76'7+0'*,--010:50',:';B'CD;BE'

4516//'7+0'808914:0'FGHIJ<',7'A4/';6//,920'76'0/7,8470'7+0'4;;16=,8470'56:50:7147,6:'6-'

7+0',:7145022.241'4507470';662'76'90'KL'8M',:'7+0'N&'4:*'OH'8M',:'7+0'D!"#$%8.74:7'C47'

4'D;B'6-'P?IIE?'

'

!"#$%&'()*+',$-./"0"1-/"2.'20'-1&/-/&'3&4&35'$5".#'*6)789'5:&1/%2512:;<'=>?%QM!'/;05714'/+6A,:@'7+0'

;04R/'56110/;6:*,:@'76'4507470'47'ST?U';;8<'7+0'/;0571.8'-61'7+0'80*,4'CM"M(B"V"#E',/'/+6A:',:'@100:<'

N&'C&$WE'56:*,7,6:0*'80*,4',:'9245R'4:*'D!"#$%56:*,7,6:0*'80*,4',:';,:R?'=@?'#74:*41*'5.1>0'-61'4'14:@0'

6-'56:50:7147,6:/'6-'/6*,.8'4507470?'=A?'&+0'20>02/'6-'4507470';10/0:7',:'7+0'56:*,7,6:0*'80*,4'-168'N&'

4:*'D!"#$&'&+0'4/701,/R/'*0:670'7+0'20>02'6-'/,@:,-,54:50'-6226A,:@'4'#7.*0:7X/'7(70/7'6-'7+0'*474'6974,:0*'

-168'71,;2,5470'0=;01,80:7/'CYYY',:*,5470/'4';(>42.0'9026A'P?PPTE?%

'

(<*B !"#$#%%#&'($)%$*+&,#-(#.$-&#'-'#'

 !"#$#%%#&'$(%$)&#')'#$(*$%+,-$#./0#11,(*$!(<*B<*

#,:50'7+0'D!"#$%8.74:7'+4/',:5104/0*'20>02/'6-'4507470<'56.2*'5+4:@0/',:'4507470'90'

10/;6:/,920'-61'7+0';+0:673;0Z'&+010'410';10>,6./'10;617/',8;2,547,:@'#[\)/<'/.5+'4/'
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,-./,/.0'12'/+.'34(5.637,/182'89'97,6.77,5'.:45.;;182'<='*15.-/7=';/1>37,/126'/+.'.:45.;;182'

89'-7,;;'??'97,6.77,5'6.2.;'@ABCD'&8'/.;/'/+.'.99.-/;'89',-./,/.0'/+.'!"#$'458>8/.5'93;182'E,;'

3;.*'/8'5.485/'82'97,6.77,5'.:45.;;182'12'F"F(G"H"#'>.*1,';3447.>.2/.*'E1/+'BI'>F'

;8*13>',-./,/.D'&+1;';+8E.*'/+,/'32*.5'%""'&J##(12*3-126'-82*1/182;'/+.',**1/182'89'

.:/5,-.7737,5',-./,/.'*1*'28/'12-5.,;.'!"#$'.:45.;;182'KL1635.'A(MA)N0'+8E.O.5'/+1;'>,='<.'

12*1-,/1O.'89'/+.'9,-/'/+,/'.:45.;;182'89'/+.'%""'&J##'7.,*;'/8';/5826';3445.;;182'89'!"#$%

.:45.;;182D'G8E.O.5'E+.2',-./,/.'E,;',**.*'/8'/+.'P&'()'>3/,2/'-37/35.'/+.'7.O.7;'89'

!"#$%.:45.;;182'12-5.,;.*';716+/7=0'<=',5832*'MDB(987*'KL1635.'A(MAQND'&+1;'>,='12*1-,/.'/+,/'

/+.'P&'()'>3/,2/'1;'>85.';.2;1/1O.'/8'.:/5,-.7737,5',-./,/.'-82-.2/5,/182;0'E+1-+'>,='<.'

*3.'/8'/+.'12-5.,;.*'12/5,-.7737,5'-82-.2/5,/182;'E+.2'-8>4,5.*'E1/+'/+.'R&D''

'

'

!"#$%&'()*('+,&'&--&./0'1-'&2/%3.&44$43%'3.&/3/&'15'!"#$'&26%&00"15*%789'":45.;;182'89'/+.'!"#$'458>8/.5STLH'

93;182'*35126'658E/+'89'R&'85'P&'()'12'F"F(G"H"#'E1/+',2*'E1/+83/'BI'>F';8*13>',-./,/.D'L85'/+.'

-82/587'BI'>F'U,V7'E,;',**.*D'7:9'&+.'987*(-+,26.'12'!"#$'.:45.;;182'E1/+',2*'E1/+83/'/+.',**1/182'89'BI'

>F',-./,/.D''

'

 !"#$#%%#&'$(%$)!"#$#"%&'%())%"*+,"--.&'%(;*<;=

);'>.2/182.*',<8O.0'#VL);'+,O.'<..2'1>471-,/.*'12'/+.'5.637,/182'89'O1537.2-.'9,-/85;'

;3-+',;'97,6.77,D'&+.='+,O.',7;8'<..2';+8E2'/8'5.*3-.'"G"V'-87821;,/182'#+%,#,-%@BAWCD'&+.'

>.-+,21;>'<.+12*'/+1;'1;'28/'E.77'32*.5;/88*0'+8E.O.5';12-.'/+.'%""'&J##'1;'1>485/,2/'

985'"G"V'-87821;,/1820',2'12O.;/16,/182'89'E+./+.5',-./,/.',99.-/.*'%""'&J#'E,;'

32*.5/,X.2D'":45.;;182'89'.))'6.2.;'E.5.'>821/85.*'3;126'/+.'458>8/.5STLH'93;182'

-82;/53-/;'*.;-51<.*',<8O.D'R&'<,-/.51,'E.5.'-37/35.*'12'F"F(G"H"#'/8'12*3-.'%""'&J#'
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,-*'.+/'0/1/0'23'456'782*9:/*';,<'=2->.28/*'.+829?+29.'?82;.+'>-'.+/'78/</-:/'23'@A'

=B'C,D0E',:.>-?',<',':2-.820E'28'@A'=B'<2*>9=',:/.,./F'&+><'<+2;/*'.+,.',:/.,./'*>*'-2.'

,33/:.'%""'&G#E';+>:+'><'7/8+,7<'-2.'<9878><>-?'<>-:/'.+/'H!"#$'=9.,-.'<+2;<'0>..0/'/33/:.'

2-'.+/'0/1/0'23'?/-/'.8,-<:8>7.>2-'328'.+/'%""'&G##F''

'

!"#$%&'()*+',-&'&..&/0'1.'&20%3/&44$43%'3/&030&'15'0-&'&26%&77"15'1.'0-&'899',:;;<'I&'J,:./8>,';/8/'

:90.98/*';>.+'/>.+/8'@A'=B'C,D0'KJ0,:LM'28'@A'=B'<2*>9=',:/.,./'K79870/M',-*'.+/'/N78/<<>2-'23'456'

8/728.>-?'.+/'/N78/<<>2-'23'%$$&''=>?E'%$$&('=@?E'%$$&)'=A?E'*+,'=B?'28',-./'=9?';,<'=2->.28/*F''

'

 !"#$%$#&'()*"#+&,-.$#'(&,.+$!!"#$!"#$%&'#"()&*%+%,#$%&'"(<*C<:

):/.,./'0/1/0<':,-',33/:.'72<.(.8,-<0,.>2-'=2*>3>:,.>2-<'K6&BM'23'782./>-<'0/,*>-?'.2'

7+2<7+28O0,.>2-',-*',:/.O0,.>2-'23'<9<:/7.>J0/'8/<>*9/<'K5>?98/'P(QR)M'S@TAUF'&+/8/328/E'>.'
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,-.'+/012+3.4.3*',-.'2+-2'.4563'2+3'7!"#$'892-52'+-*'456:3-.3*';3<3;.'1='-632-23>'2+3'

;3<3;.'1='0:12345'?&@'8-/'A3'+4B+3:'45'2+4.'A-6CB:195*D'&+3';3<3;.'1='0:12345'-632/;-2415'

,3:3'45<3.24B-23*'9.45B'-5'-524(-632/;';/.453'-524A1*/>',+46+'45*46-23*'2+-2'45'2+3'7!"#$'

892-52'2+3';3<3;.'1='-632/;-23*'0:12345.'-003-:3*'21'A3'+4B+3:'2+-5'1A.3:<3*'=1:'2+3'E&'

FG4B9:3'H(IJKLD''

'

'

!"#$%&'()*+',-&./.&'-01.%"2$.&3'.0'.4&'503.).%/136/."01/6'708"9"-/."01'09'5%0.&"13:';,<')632-23'6-5'A3'

832-A1;4.3*'21'-632/;'0+1.0+-23'F-632/;(?L'A/'-632-23'C45-.3'F)MNL>'-632/;(?'6-5'2+35'*15-23'42.'0+1.0+1:/;'

B:190'21'2-:B32'0:12345.',42+45'2+3'63;;D')632-23'4.'-;.1'832-A1;4.3*'A/'-632/;(M1)'./52+-.3'21'-632/;()@?'

,+46+'6-5'2+35'2:-5.=3:'42.'-632/;'B:190'21'2-:B32'0:12345.',42+45'2+3'63;;D'G4B9:3'81*4=43*'=:18'OPQRSD';=<'

)524(-632/;';/.453'A;12'1='E&'-5*'%!"#$'63;;';/.-23'.+1,45B'-'B;1A-;'456:3-.3'45'0:12345'-632/;-2415'45'%!"#$D''

'

)632/;-2415'1='0:12345.'4.'456:3-.45B;/'A345B':361B54.3*'-.'+-<45B'-5'4801:2-52':1;3'45'

A-623:4-;'63;;'.4B5-;;45B'OPQISD'G1:'3T-80;3>'.3<3:-;'832-A1;46'35U/83.'-:3'-==3623*'A/'

-632/;-2415>',+46+'1=235';3-*.'21'342+3:'-5'456:3-.3'1:'*36:3-.3'45'2+34:'-624<42/'OPQPSD'

)512+3:',3;;(.29*43*'0:12345',+1.3'=9562415'4.'-==3623*'A/'-632/;-2415'4.'2+3'6+3812-6246'

0:12345>'M+3VD'M+3V'4.'45<1;<3*'45'6152:1;;45B'=;-B3;;-:'*4:362415-;42/'-5*'2+3:3=1:3'2+3'

-A4;42/'1='2+3'A-623:4-'21'A3'8124;3'45':3.015.3'21'6+3812-6246'.4B5-;.>'.96+'-.'592:4352'

;3<3;.D'&+3';45C'A32,335'M+3V'-632/;-2415'-5*'8124;42/',-.'1='4523:3.2'1,45B'21'2+3'=-62'

2+-2'2+3'%!"#$'892-52'4.'515(8124;3',+46+'8-/'45*46-23'2+3'45-00:10:4-23':3.015.3'1='

6+3812-6246'0:12345.D'W.'2+3'+/03:(-632/;-2415'1='M+3V':3.015.4A;3'=1:'2+3'515(8124;3'

0+3512/03'1='2+4.'892-52X''

 !"#$%&'()&'*"+*,+*&-$.+/$&)0*1'2+2-)"($%+'"+3)4-5+!!!"#$"(:*>:?

Y3;32415'1='!"#$&:3.9;23*'45'-5'-66989;-2415'1='-632-23D'&1'23.2',+32+3:'12+3:'

832-A1;423.'45'2+3'0-2+,-/',3:3'-==3623*>'2+3'-81952'1='452:-63;;9;-:'6)@?',-.'
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,-./01-*'23'"%4#)5'6&'.7*'8!"#$'9-1-':1;97'<7'%='.7*'>">(?"@"#',-*<.'A;'A-/A'

9+-A+-1'A+-1-'9./'.'*<BB-1-7C-'<7'C)>@'D-E-D/'C.0/-*'23',-*<0,'C;,F;/<A<;75'G-DD/'

9-1-'+.1E-/A-*'.A'HIJKK'7,'L'K5M'.7*'/.,FD-/'9-1-'F1;C-//-*'./'F-1'A+-',.70B.CA01-1N/'

<7/A10CA<;7/5'&+-'C;7C-7A1.A<;7';B'<7A1.C-DD0D.1'C)>@'9./'*-A-1,<7-*'B1;,'.'/A.7*.1*'

C01E-'.7*'A+-',-.7'C;7C-7A1.A<;7';B'A1<FD<C.A-'-OF-1<,-7A/'PQ<:01-'J(RS)T5'&+</'/+;9-*'

A+.A'A+-1-'9./'7;'/<:7<B<C.7A'*<BB-1-7C-'<7'C)>@'D-E-D/'2-A9--7'6&'.7*',0A.7A'/A1.<7/'

.7*'A+.A'*<BB-1-7C-/'<7',-*<.'C;,F;/<A<;7'*<*'7;A'.BB-CA'A+-'D-E-D/5'&+-',-./01-,-7A';B'

C)>@'C.7'F;/-'*<BB<C0DA<-/';9<7:'A;'A+-'B.CA'A+.A'<A'C.7'2-'/-C1-A-*'<7A;'A+-',-*<.'./'9-DD'

./'2-<7:'F1-/-7A'<7'A+-'C-DD5'?-1-U'A+-'<7A1.C-DD0D.1'D-E-D/'9-1-',-./01-*'20A'A+-'

-OA1.C-DD0D.1'D-E-D/',.3'*<BB-15'47'-<A+-1'C./-U'A+-'C;7A.,<7.A<;7';B'A+-'/.,FD-/'9<A+'

<7A1.V-OA1.'C-DD0D.1'C)>@'</'*<BB<C0DA'A;'.E;<*5''

'

&+-' D-E-D' ;B' C)>@' <7' A+-' C-DD/' +./' .7' -BB-CA' ;7' A1.7/C1<FA<;7' A+;0:+' 2<7*<7:' A;' C)>@'

1-F1-//;1'F1;A-<7'PG!@TU'9+<C+'/02/-W0-7AD3'2-C;,-/'.CA<E.A-*5'&+-'C)>@(G!@'C;,FD-O'

+./' 2--7' /+;97' A;' 1-:0D.A-' A+-' A1.7/C1<FA<;7' ;B' +07*1-*/' ;B' :-7-/' 9<A+<7' 2.CA-1<.U'

<7CD0*<7:',-A.2;D<C' :-7-/U' 1<2;/;,.D'-7C;*<7:':-7-/'.7*'.D/;' CD.//';7-' BD.:-DD.1' :-7-/'

XYZ[UYZ\]5' G!@' D-E-D/' <7'6&' "?"G' .7*' A+-'8!"#$',0A.7A'9-1-' *-A-1,<7-*' 23'9-/A-17'

2D;AA<7:U' 9+<C+' 1-E-.D-*' .' CD-.1' <7C1-./-' <7' G!@' D-E-D/' <7' A+-' 8!"#$' ,0A.7A5' &+</' </'

C;,F.1-*'9<A+' A+-' C;7A1;D' F1;A-<7U'^0/)U' .' A1.7/D.A<;7'-D;7:.A<;7' B.CA;1' B;1'9+<C+' A+-'

D-E-D/'*;'7;A'*<BB-1'2-A9--7'6&'.7*',0A.7A'PQ<:01-'J(RS=T5'#<7C-'A+-'D-E-D/';B'C)>@(G!@'

.1-' _7;97' A;' .0A;(1-:0D.A-' A+-' -OF1-//<;7' ;B' G!@U' A+</',.3' <7*<C.A-' A+.A' A+-' D-E-D/' ;B'

C)>@' .1-' -D-E.A-*' <7' A+-' ,0A.7A' .DA+;0:+' A+-' "%4#)' B.<D-*' A;' *-A-CA' .' /<:7<B<C.7A'

*<BB-1-7C-'2-A9--7'6&'.7*'8!"#$'C)>@'C;7C-7A1.A<;7/5')DA-17.A<E-D3U'<A',.3'2-'A+.A'A+-'

0F(1-:0D.A<;7';B'G!@'</',-*<.A-*'23'/;,-';A+-1'B.CA;15' 47A-1-/A<7:D3U'!"#$'-OF1-//<;7'</'

0F(1-:0D.A-*'23'C)>@(G!@'2<7*<7:U'9+<C+',.3'/0::-/A'A+.A'A+-',-A.2;D<C'B--*2.C_'B1;,'

!"#$'*-D-A<;7'</'1-/F;7/<2D-'B;1'<7C1-./-*'D-E-D/';B'G!@5''



!"#$%&#'(')*+"'

 216 

'

!"#$%&'()*+',$-./"0"1-/"2.'20'1345'6&7&689':3;'&+,'-,.,-/'01'234567,--8-65'7)9:';,5,'<8634212,*'8/23='6'

7)9:'"%>#)'?24'@"3A0'%21,'#72,37,/B'$CD'105'E674,526'=50;3'23'9"9(F":"#'63*'%G'H,*26I'&+,'7037,34564203'

01'7)9:';6/'*,4,5H23,*'150H'6'/463*65*'785.,'01'?30;3'7)9:'7037,34564203/I'&+,'E65'7+654'/+0;/'*646'

150H'452J-2764,',KJ,52H,34/B'6'#48*,34L/'4(4,/4'/+0;,*'30'/2=32127634'*211,5,37,/'23'4+,'H,63'7037,34564203'

01'7)9:'E,4;,,3'/6HJ-,/I':<;'M,/4,53'E-04'105'4+,'7646E0-24,'5,J5,//05'6742.6405'J504,23'@N!:D'63*'105'4+,'

4563/752J4203'167405'O8/)B'/+0;3'6/'703450-'105'4+,'M&'63*'!"#$%'/45623I!!

'

(9** !"#$%"&'(")(%*+%,'-.$/"'0%12"&&")('

#237,'24'6JJ,65,*'4+64'4+,'P"#$%&H84634'+6*'63'2375,6/,*'-,.,-'01'67,4Q-64203'63*'24'2/'

?30;3'4+64'N+,R'67,4Q-64203'611,74/'4+,'*25,742036-24Q'01'1-6=,--65'H0.,H,34B'4+,'

/;2HH23='E,+6.2085'01'4+2/'H84634';6/'23.,/42=64,*I'G674,526';,5,'78-485,*'23'&,552127'

G504+'@&GD'64'STUNB'703*24203/'4+64'J50H04,'H042-24QI':5,.208/';05?'+6/',K4,3/2.,-Q'

7+65674,52/,*'%'&()*+'H042-24QB';+27+'703/2/4/'01'*25,742036-'/;2HH23='4+64'2/'234,5/J,5/,*'

EQ'E52,1'J,520*/'01'V48HE-23=W'40'1672-2464,'7+,H046K2/'XYZ[\I'&563/105H23='4+,'M&'63*'

P"#$%'H84634';24+'6'J-6/H2*',370*23='5,*'1-805,/7,34'J504,23'@!]:D',36E-,*'2H6=23='105'

,K4,3*,*'J,520*/'63*'/+0;,*'E04+'/;2HH23='63*'48HE-23='105'4+,'M&'63*'63'6E/,37,'

01'H042-24Q'23'4+,'P"#$%'H84634I'&+,/,'*646'/8==,/4'4+64'4+,'P"#$%'H84634'*0,/'304'

*2/J-6Q'6'J50J,5'7+,H0467427'5,/J03/,I'&0'0E/,5.,'4+,'65563=,H,34'01'4+,'1-6=,--65'

12-6H,34/'03'4+,'E674,526-'7,--'/85167,')-,K6]-805(^__'*Q,',/4,5/';,5,'8/,*'40'-6E,-'4+,'

E674,526'X`^^\I'&+8/'E04+'4+,'/;2HH23='E,+6.2085'63*'1-6=,--65'H04203'708-*'E,'

6//,//,*I')'J0-652/,*'1-6=,--65'E83*-,B'5,<825,*'105'305H6-'/;2HH23='6742.24QB';6/'

.2/86-2/,*'105'M&I'>3'703456/4B'4+,'P"#$%'H84634'*2/J-6Q,*'6'VJ656-Q/,*W'J+,304QJ,';24+'

30'0E/,5.,*'H0.,H,34'01'4+,'E674,528HI'905,0.,5B'4+,'1-6=,--6';,5,'*2/J,5/,*'0.,5'4+,'

E674,528H'63*'*2*'304'105H'6'*2/42374'E83*-,'@]2=85,'a(YTDI'&+,/,'*646'2HJ-Q'4+64'4+,'
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,!"#$'-./01/'23'45-678/879'151(-5/278:'2/'401'8;6<833'01*'0338-=78'>70?8770'=./'/+82<'

>.14/251072/9'23'*23<.6/8*@'&5'21A83/2?0/8'B+8/+8<'/+8<8'B03'0'721C'=8/B881'/+8'+968<(

048/970/251'5>',!"#$'6<5/8213'01*'/+8'*93>.14/25107'>70?8770D'>.</+8<'21A83/2?0/251'5>'/+8'

048/970/251'3/0/8'5>'E+8F'B03'0//8-6/8*@''

 

'

!"#$%&'()*+',-"..'"/0#&'1%2/'/23"&4'21'506-&%"0.'47"//"8#%&G04/8<20'B8<8'70=8778*'B2/+')78;0H7.5<(IJJ'

*983D'B+24+'70=8778*'=5/+'/+8'=04/8<2.-'01*'8;/<04877.70<'06681*0?83'3.4+'03'>70?8770@'H5<'/+8'K&'0'

>70?8770<'=.1*78'401'=8'4780<79'A23.07238*'L21*240/8*'=9'01'0<<5BM@'&+8'-5A28'3+5B3'/+8'=04/8<20'.321?'/+8'

>70?8770<'=.1*78D'/5'3B2-'5./'5>'/+8'>287*'5>'A28B@'&+8',!"#$'-./01/'*2*'15/'+0A8'0'>70?8770<'=.1*78'213/80*'

/+8'>70?8770'B8<8'*2368<38*'51'/+8'3.<>048'5>'/+8'=04/8<2.-@'&+8'-5A28'3+5B3'/+0/'/+8'=04/8<2.-'*2*'15/'
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X?'>192-,A14'-<1:;0-='35'=,!U)=';01BA?.'1',30-'A?'2+-',-./012A3?'35';+B=A303.A910';,39-==-='

1,-'>-93:A?.'A?9,-1=A?.0B'93::3?I'=,!U)='91?'155-92'.-?-'2,1?=012A3?'KA1'=-K-,10'
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((`'' 9E-D,./2'&3';)<<(>'%/,-70C'D-'FDE?E+0.8+,6'.E-YE6?,1DE-'C00-'FB'C?,++',-7+0'A@6,B'
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()>'' &CL;CX.'60'<)===?'&BY-Z8BGA3BK;AB+:'2:2,4GBG'+D'H2C3+H+,-C;,-G'K4'G-8BH-:A2AB+:'
I-,+CBA4';,A32C-:A3BD;E2AB+:'2:8',2HH'-J;2AB+:'H+8-,B:E0'MB+VL4G0'/0'#!.'(*=*P(R0'

()R'' 1-K+SBAY.'/0.'1-SBG.'70'&0'2:8'&CL;CX.'60'<)==)?'7+8-3:'2:2,4ABC2,'
;,A32C-:A3BD;E2AB+:'B:'V3+A-B:'GCB-:C-[F'@'A;A+3B2,'3-IB-S')=*QP)=QR0'

(O='' &CL;CX.'60'<)==O?'\:'AL-'2:2,4GBG'+D'V3+A-B:'G-,DZ2GG+CB2AB+:'K4'G-8BH-:A2AB+:'
I-,+CBA4'2:2,4ABC2,';,A32C-:A3BD;E2AB+:0'@:2,0'MB+CL-H0'$%&.'(=NP()N0'
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<)==N?'\3E2:'GV-CBDBCBA4.'C+,+:BY2AB+:'2:8'C,-232:C-'84:2HBCG'!"#$!$%'D+,,+SB:E'+32,'
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#65'>8-?@3?5'&65'A;H3,/5'`65'A;.<3/5'765';/'096'B(TTVF'Q2J93K;?J6H,a',3S8./'
I2J93K;?;/-<'0?09J.-.'H3,'/2;'?3?X.I;<-09-./6'$8<9;-<'+<-@.'!;.6'&'5'b*E)PD6'

(ET'' :08R9;,5'+6'=65'c8./;,.5'=6'>65'&/3^-9^134-<5'M6'0?@'];HH,3?5'#6'BCDD*F'2(+.*,%++()
-03$'.4&'4.'93<-'-?4394;@'-?'.8,4-409'd-/2-?'R0<,3I20K;.6'M?H;</6'MRR8?6''$6'

(EC'' +S;,?0/2J5'=65'%3,1-995'%65']-?3^3.05'%65'A-5'e6'0?@'f2385']6'B(TCNF'_;9;/-3?.'-?'/2;'
IJ,840/;'I0/2d0J'3H'2(+.*,%++()503$'.4&'4.'09/;,'&QMCXR;@-0/;@'K;?;';UI,;..-3?'
0?@'-?H;</-4-/J6'=6'+?-R6'&<-6':-3/;<2?396'(5')6'

(E('' !-;/.<25'+6'0?@'7;1090?3.5'=6'=6'B(TTEF'7;/0S39-<',;K890/-3?'3H'/JI;'MMM'.;<,;/-3?'
K;?;';UI,;..-3?'-?'6"%41*.*,(")(%&47',*"(6'7396'7-<,3S-396'%)5'VTOPV(T6'

(EN'' Q0II-?5'%65']3^,8I/5'Q6'0?@':9;0.SJ95'+6'=6'BCDDNF'!0I-@'-M@;?/-H-<0/-3?'3H'I,3/;-?.'
H-?K;,I,-?/-?K'SJ'I;I/-@;X-?0..6'%8,,6':-396'&5'N(OPNN(6'

(E*'' !3;5'+6'=65'$0J93,5'&6'b65'&I;0,.5'c6'=65'g8995']6'765'_,0?.H-;9@5'G6'05'WUH3,@5'765'
7<c;?@,-<15'M6'=65'Q3,/;,5'765'b33@d0,@5'76'=65'&R-/25'_6'>6'"65';/'096'B(TT*F'%3X
3,@-?0/;'.-?K9;X<;99';UI,;..-3?'3H'A""*X'0?@'A"")X;?<3@;@'I,3/;-?.'3H'!"#$%&'#$'()
#*+''WC)Oa]O6'7396'7-<,3S-396'%(5'NNOP)(6'

(E)'' 70?@-?5'Q6'0?@'>8-99-;,5'76'B(TCNF'"UI0?@-?K'<3?/,39'-?'S0</;,-0a'-?/;,I90J'S;/d;;?'
.R099'!$+.'0?@'/,0?.<,-I/-3?09',;K890/3,.'/3'<3?/,39'K;?;';UI,;..-3?6'%8,,6'WI-?6'
7-<,3S-3965'"9.;4-;,'A/@'!'5'C()PN(6'

(EE'' &<2?;-@;,5'%6'05'!0.S0?@5'b6'&6'0?@'"9-<;-,-5'c6'b6'B(TC(F'$M]'MR0K;'/3'MR0K;=a'()'
J;0,.'3H'-R0K;'0?09J.-.6'$0/6'7;/23@.5'$0/8,;'Q8S9-.2-?K'>,38I')5'EOCPEO)6'

(EO'' $0/0,35'=6'Q6'0?@'c0I;,5'=6':6'BCDDVF'_-0,,2;0K;?-<'!"#$%&'#$'()#*+'6'%9-?6'7-<,3S-396'
!;46'!!5'C*(P(TC6'
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()*'' +,,-./'01'21'$1'!1'345*67'!89:;<-=,>',?'%@-,A;<BC=D'AE'=>'+<D-8F=<1'G=DF,H=,;1'!8I1'
!"/'J65KJL*1'

()5'' #:M:N</'&1/'O,./'E1/'E<B8/'P1/'QB.=C</'P1/'$<M<>=B.=/'R1/'R,B.=C:F</'P1/'O,H8/'O1/'
%;<FM8/'S1'G1/'O,AA=>9/'T1'U1/'&:V:M=/'O1/'8-'<;1'3(W447'!"#"$%&'()*+"''D<>'AF,-8D-'?F,C'
8>-8F,A<-.,98>=D'=>?8D-=,>'-.F,:9.'AF,N:D-=,>',?'<D8-<-81'$<-:F8/'!#"/'6XJKL1'

(LW'' !<C<MF=B.><>/'!1/'&D.:B-8F/'G1'<>N'+,:FF8-/'!1'+1'3455*7'2D8-@;<-=,>'<-'U@BY5('
8>.<>D8B'B=9><;=>9'H@'-.8'D.8C,-<Z=B'F8BA,>B8'F89:;<-,F'AF,-8=>'%.8R1'[F,D1'$<-;1'
2D<N1'&D=1'\1'&1'21'"$/'X54*K(J1'

(L4'' E:/'U1'01/'U=C</'+1'[1'<>N'],;?8/'21'S1'3(W4W7'+<D-8F=<;'AF,-8=>'<D8-@;<-=,>^'-.8'
N<_>=>9',?'<'>8_'<981'G,;1'G=DF,H=,;1'%%/'46K(41'

(L('' ]<>9/'`1/'a.<>9/'R1/'R<>9/'%1/'b=,>9/'E1/'U=>/'R1/'R<,/'S1/'U=/'E1/'b=8/'U1/'a.<,/']1/'R<,/'
R1/'8-'<;1'3(W4W7'2D8-@;<-=,>',?'C8-<H,;=D'8>V@C8B'D,,FN=><-8B'D<FH,>'B,:FD8'
:-=;=V<-=,>'<>N'C8-<H,;=D'?;:Z1'&D=8>D8'3*WY*571'&'%/'4WWXKL1'

(LJ'' &,:-,:F=></'Q1'<>N'P,;H/'21'345557'G:;-=A;8'D,>-F,;',?'?;<98;;:C'H=,B@>-.8B=B'=>'
,-(.*+"(."'/(%0"^'F,;8',?'EY$&'AF,-8=>'<>N'-.8'D@D;=D'2G[YD<-<H,;=-8'<D-=I<-,F'
AF,-8=>'D,CA;8Z'=>'-F<>BDF=A-=,>',?'-.8'#0.121'S1'+<D-8F=,;1'()(/'L6WWKL6W*1'

(LX'' c,BB8-/'c1/'a.<>9/'a1/'$<@@<F/'&1/'%:8I<B/']1'21'<>N'&<=8F/'G1'E1'3(WWX7'
OF<>BDF=A-,C8'<><;@B=B',?'DFAYN8A8>N8>-'D<-<H,;=-8'D,>-F,;',?'98>8'8ZAF8BB=,>'=>'
,-(.*+"(."'/(%0"1'S1'+<D-8F=,;1'()#/'J64)KJ6(X1'

(L6'' [,F-8F/'&1'U1/']<N.<CB/'c1'E1'<>N'2FC=-<98/'S1'[1'3(W447'&=9><;'AF,D8BB=>9'=>'
D,CA;8Z'D.8C,-<Z=B'A<-._<@B1'$<-1'!8I1'G=DF,H=,;1'"/'46JK)61'

(L)'' ]=;8B/'&1/'%;<F8/'&1/'E<FM8F/'S1/'E:8--/'21/'R,:>9/'T1/'T,:9<>/'c1'<>N'#F<>M8;/'c1'
3(WWX7'QF9<>'BA8D=?=D=-@/'D,;,>=V<-=,>'<>N'D;8<F<>D8'N@><C=DB'"3/4"4%'?,;;,_=>9',F<;'
D.<;;8>98B'_=-.'-.8'C:F=>8'A<-.,98>'2")+%&'()*+/+%$*3)"561'%8;;1'G=DF,H=,;1'#/'
5)JKL(1'

(LL'' +F,_>/'&1'T1/'c:BB/'21'G1/'P<FA=>8-B/'O1'd/'[<FMB/'S1'G1/'&C,;=>/'$1/'R<>9/'&1/'U<>N/'G1'
U1/'P;=>98C<>/'T1'G1/'+.<>N=_<N/'21/'!,NF=9:8V/'G1/'8-'<;1'3(W447'G:-<>-'<;D,.,;'
N8.@NF,98><B8';8<NB'-,'=CAF,I8N'8-.<>,;'-,;8F<>D8'=>'20%-)+"$"56/).*+6%(*0056/1'
[F,D1'$<-;1'2D<N1'&D=1'\1'&1'21'(*)/'4JL6(KL1'

(L*'' &<=>=/'&1/'&;<:D./'S1'G1/'2;NF=N98/'[1'T1'<>N'!<,/'%1'd1'3(W4W7'!,;8',?'DF,BB'-<;M'=>'
F89:;<-=>9'-.8'N@><C=D'8ZAF8BB=,>',?'-.8'?;<98;;<F'&<;C,>8;;<'A<-.,98>=D=-@'=B;<>N'4'
<>N'-@A8'4'?=CHF=<;'98>8B1'S1'+<D-8F=,;1'("'/'6L)LKLL1'

(L5'' &,:-,:F=></'Q1'<'<>N'+8F-=>/'[1'$1'3(WWJ7'!89:;<-=,>'D<BD<N8',?'?;<98;;<F'8ZAF8BB=,>'
=>'cF<CY>89<-=I8'H<D-8F=<1'#"G&'G=DF,H=,;1'!8I1''%/'6W6K6(J1'

(*W'' R=>/'b1/'a.:/'S1/'#8>9/'R1/'%.<CH8FB/'S1'!1/'c,>9/'S1'<>N'c@;8B/'%1'U1'3(W447'T=??8F8>-=<;'
98>8'8ZAF8BB=,>'<>N'<N.8F8>D8',?',-(.*+"(."'/(%0"'Q46L^EL'=>'I=-F,'<>N'=>';=9<-8N'
A=9'=>-8B-=>8B1'[U,&'Q>8'#/'84LX(X1'
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()*'' &+,-./'$0/'123-4+5/'60/'7389:;<:2=/'%0/'&.3+>/'!0':?='%.,,:3-/'@0'A(B*CD'E9+'
+F852=.?G':'?+H'8.?8+I-'J?'<:8-+3J:5':?-J,+?,+'!$7K;+=J:-+='L+?+'3+L25:-J.?0'
$:-0'!+M0'NJ83.<J.50/'II'OPQ)(0'

()('' R+'S:T/'$0':?='U.--+,;:?/'&0'A(B*(D'7'8.;I5+F'?+-H.3>'.V',;:55'?.?K8.=J?L'!$7,'
3+L25:-+';.-J5J-T'J?'!"#$%&'#$'()#*+'0'N.50'NJ83.<J.50'!"/'P(WQC)0'

()C'' X:?'Y+,,+5/'Z0'%0/'!2-9+3V.3=/'&0'E0/'&9:./'[0/'\-3J:/'70'#0':?=']:,,5+3/']0'S0'A(B*CD'
^?=JMJ=2:5':?='8.;<J?+='3.5+,'.V'-9+';:,-+3'3+L25:-.3,'7I97':?='S2F!'J?'8.?-3.5'.V'
-9+','-&'*)$(&.%/''_2.32;K,+?,J?L'3+L25.?0'Z0']:8-+3J.50'#$%/'WC`QWC0'

()W'' #3:,+3/'U0'N0':?='a2L9+,/'%0'A*bbbD'&H:3;J?L';.-J5J-T0'%2330'6IJ?0'NJ83.<J.50'&/'
`CBQP0'

()P'' ]:3:>/'!0/'7<.29:;:=/'10'$0':?='"J,+?<:89/'N0'A*bb)D'].-9':8+-:-+'>J?:,+':?='
:8+-T5'8.+?4T;+'7',T?-9+-:,+':3+'J?M.5M+='J?':8+-:-+K,-J;25:-+='89:?L+'J?'-9+'
=J3+8-J.?'.V'V5:L+55:3'3.-:-J.?'J?'!"#$%&'#$'()#*+'0'Z0']:8-+3J.50'#!'/'b)PQb))0'

()`'' ]:3:>/'!0/'1+589/'N0/'[:?.M,>T/':/'6.,:H:/'Y0':?='"J,+?<:89/'N0'A*bb(D'
78+-T5:=+?T5:-+'.3'J-,'=+3JM:-JM+':8+-T5:-+,'-9+'89+;.-:FJ,'I3.-+J?'%9+['J?'MJ-3.'
:?='J?83+:,+,'J-,':8-JMJ-T':-'-9+'V5:L+55:3',HJ-890']J.89+;J,-3T'(#/'*BBbbQ*BO0'

()O'' a.3J-:/'[0/'E:>JJ/'E0/'[:LJ/'E0/'6L:H:/'Y0/'#2cJH:3:/'$0/'^?:L:>J/'"0/'Y3+;+3/'S0/'&:-./'[0/'
Y23.J,9J/'!0/'S++/'[0/'+-':50'A(B*(D'7?-J-2<+3825:3':8-JMJ-T'.V'=J,25VJ3:;/':?'
:?-J:58.9.5J,;'=32L/':L:J?,-';25-J=32LK':?='+F-+?,JM+5T'=32LK3+,J,-:?-'
0/#*-(#1%&'23)12-%&#2+*"'")J,.5:-+,0'7?-J;J83.<0'7L+?-,'%9+;.-9+30'%"/'W*WBQP0'

())'' @+--T/'$0'Y0/'#+5-H+55/'E0/'@J8>:3=/'R0/'%5:3+/'&0/'E.3J<J./'70'S0/'#..>+,/'N0/'!.<+3-,/'Y0/'
N.?,.?/'!0/'$:J3/'&0/'YJ?L,5+T/'!0':/'+-':50'A(B**D'4'1&*-(#1%&)&*5%61'23'J,':?'
2?,-:<5+'I:-9.L+?',9.HJ?L'+MJ=+?8+'.V',JL?JVJ8:?-'L+?.;J8'V52F0'@S.&'@:-9.L0')/'
+*BB(B*)0'

()b'' 1.5V+/'70'A(BBPD'E9+'78+-:-+'&HJ-890'NJ83.<J.50'N.50']J.50'!+M0'"$/'*(QPB0'

(bB'' #2>2=:/'&0/'E.9/'a0/'E:T5.3/'E0'R0/'69?./'a0':?='a:--.3J/'N0'A(B*(D'78+-:-+K
I3.=28J?L'-'7'5*-(#1%&'('I3.-+8-'-9+'9.,+'V.3'+?-+3.I:-9.L+?J8'J?V+8-J.?'MJ:'
8:3<.9T=3:-+'-3:?,I.3-+3,0'U2-'NJ83.<+,'(/'WWbQWPW0'

(b*'' a+;I+5/'Z0/'M.?']:93KSJ?=,-3d;/'a0':?='Zd3?M:55/'a0'A*b)WD'75=+9T=+'=+9T=3.L+?:,+'
V3.;'92;:?'5JM+30'@3J;:3T',-328-23+'.V'-9+'8T-.I5:,;J8'J,.+?4T;+0'"230'Z0']J.89+;0'
#*#/'(*QCP0''
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Thiol peroxidase is an atypical 2-Cys peroxiredoxin that reduces alkyl
hydroperoxides. Wild-type and C61S mutant protein have been recombinantly
expressed in Escherichia coli and purified using nickel-affinity chromatography.
Initial crystallization trials yielded three crystal forms in three different space
groups (P21, P64 and P212121) both in the presence and the absence of DTT.

1. Introduction

Yersinia pseudotuberculosis is a Gram-negative bacterium that is
capable of causing a tuberculosis-like disease in humans and animals,
as well as being a model organism for Y. pestis (Robins-Browne &
Hartland, 2003). Thiol peroxidase (Tpx; p20; UniProt accession No.
Q66A71) is an atypical 2-Cys peroxiredoxin that uses the redox
potential from thioredoxin reductase and thioredoxin I to reduce
alkyl hydroperoxides (Baker & Poole, 2003). Tpx was initially
suggested to be localized to the periplasm and to be involved in the
removal of lipid hydroxyperoxides produced by oxidative stress (Cha
et al., 1995). However, recent studies of fractionated cells show that
Tpx is cytoplasmic and is released into the periplasm as a response to
stress (Tao, 2008).
Tpx contains three cysteines, two of which (Cys61 and Cys95, with

Cys95 being the resolving cysteine) form the redox-active pair (Baker
& Poole, 2003). Despite the presence of a third cysteine, there is no
covalent dimerization in the oxidized state as is observed for most
2-Cys peroxiredoxins (Baker & Poole, 2003). The structure of Tpx
from Escherichia coli has been elucidated in the oxidized form and
the mutated C61S form (Hall et al., 2009; Choi et al., 2003) and shows
a sequence identity of approximately 80% to Y. pseudotuberculosis
Tpx (ypTpx). Here, we describe the crystallization of ypTpx in three
different crystal forms grown under different conditions, as well as
the crystallization of the catalytically inactive (Baker & Poole, 2003)
mutant ypTpxC61S.

2. Material and methods

2.1. Cloning

The whole gene encoding ypTpx was amplified from Y. pseudo-
tuberculosis YPIII pIB102 genomic DNA using proofreading DNA
polymerase (Accuprime Pfx Supermix, Invitrogen) in conjunction
with the primer pair ypTpx5 and ypTpx3 (CACCATGACACAG-
ACCGTACATTTC and TTATTTCAGTGCAGCCAGCG, respec-
tively). The amplified product was cloned into the TOPO pET-151
(Invitrogen) expression vector, thereby fusing a hexahistidine tag and
TEV cleavage site to the N-terminus of ypTpx.
The mutant ypTpxC61S was obtained by site-directed mutagenesis

(QuikChange Site-Directed Mutagenesis Kit, Stratagene) using the
primer pair mut5 and mut3 (GATACCGGCGTTTCGGCCGCCT-
CGGTACG and CGTACCGAGGCGGCCGAAACGCCGGTATC,

# 2010 International Union of Crystallography
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respectively). The DNA sequences of the resultant expression vectors
(pDW121 for the wild type and pDW121-C61S for the mutant) were
confirmed using DNA sequencing.

2.2. Expression and purification of ypTpx

pDW121 or pDW121-C61S was transformed into E. coli BL21
(!DE3) cells and grown in 400 ml LB medium containing ampicillin
(100 mg l!1). The cells were grown at 310 K until an optical density
(OD600) of approximately 0.6 was reached, upon which expression
was induced by the addition of isopropyl "-d-1-thiogalactopyranoside
(IPTG) to a final concentration of 1 mM and the culture was left to
grow overnight at 298 K. The cells were harvested and stored at
253 K until required. The cells were suspended in 20 mM Tris pH 7.5,
500 mM NaCl (buffer A) with 10 mg DNAse (Sigma) and lysed in a
French press. The lysate was cleared by low-speed centrifugation at
8000g and loaded onto a 5 ml Ni2+ HisTrap column (GE Healthcare)
pre-equilibrated in buffer A, washed with five column volumes (CV)
of buffer A containing 20 mM imidazole followed by 3 CV buffer A
containing 100 mM imidazole and finally eluted with 2 CV buffer A
containing 300 mM imidazole. The ypTpx-containing fractions were
identified on an SDS–PAGE gel and pooled. The purity based on the
SDS–PAGE was deemed to be greater than 95%.

2.3. Crystallization

Purified protein was exchanged into 20 mM Tris pH 7.5, 50 mM
NaCl (buffer B) with or without dithiothreitol (DTT) using a PD-10
desalting column (GE Healthcare) before being concentrated to

approximately 8 mg ml!1 based on the absorbance at 280 nm (using
an absorption coefficient of 0.261 M!1 cm!1). Initial crystallization
screens were set up using sitting-drop vapour diffusion, with drops
consisting of 500 nl protein solution and 500 nl reservoir solution. All
trays were kept at 293 K. Three crystal forms were observed of wild-
type ypTpx (crystal forms 1, 2 and 3) and one of ypTpxC61S (crystal
form M).

Crystal form 1 appeared in condition No. 46 of the PEG/Ion screen
[Hampton Research; 20% polyethylene glycol (PEG) 3350, 0.2 M
sodium citrate tribasic]. This hexagonal rod grew to dimensions of
approximately 150" 50" 20 mmwithin 5 d (Fig. 1a). The protein was
kept in buffer B with the addition of 2 mM DTT.

Crystal form 2 appeared in condition No. 3 of the PEG/Ion 2 screen
(Hampton Research; 0.1 M sodium malonate pH 5, 12% PEG 3350).
The protein sample was kept in buffer B with 2 mM DTT. A single
crystal, which appeared within 24 h, with dimensions of 900 " 70 "
50 mm (Fig. 1b) was broken into smaller pieces for data collection.

Crystal form 3 appeared in condition No. 24 of the JCSG+ Screen
(Molecular Dimensions; 0.2 M tripotassium citrate, 20% PEG 3350).
The protein was kept in buffer B with no additives in the hope of
obtaining crystals of the oxidized protein sample. The crystals
measured 300 " 80 " 20 mm and appeared within 7 d (Fig. 1c).

Crystals of ypTpxC61S appeared in condition No. 47 of the PEG/
Ion 2 screen (Hampton Research; 12% PEG 3350, 0.05 MNa HEPES
pH 7.0, 1% tryptone) and belonged to crystal form 2. The protein
sample was kept in buffer B with no additives. Crystals appeared
within 24 h with dimensions of 2000 " 70 " 60 mm and a small
fragment was broken off for data collection (Fig. 1d).

crystallization communications

Acta Cryst. (2010). F66, 1606–1609 Gabrielsen et al. # Thiol peroxidase 1607

Figure 1
Crystals of Y. pseudotuberculosis Tpx obtained using different crystallization conditions. (a) Crystal form 1 obtained using 20% polyethylene glycol (PEG) 3350, 0.2M
sodium citrate tribasic, (b) crystal form 2 obtained using 0.1 M sodium malonate pH 5, 12% PEG 3350, (c) crystal form 3 obtained using 0.2 M tripotassium citrate, 20% PEG
3350 and (d) crystals of the mutant protein in crystal form 2 obtained using 1% tryptone, 0.05 M Na HEPES pH 7.0, 12% PEG 3350.
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2.4. Data collection and processing

Crystals were plunged into a stream of cooled nitrogen gas (110 K;
Oxford Cryosystems) with no further cryoprotection. Crystal forms
1–3 and M were transported to the Diamond Light Source for
diffraction studies, in which data were collected on an ADSC Q315
CCD detector. Data were collected with 1! oscillations for a total of
between 150 and 360 images at a wavelength of 0.9763 Å (Fig. 2).
Data were processed using MOSFLM (Leslie, 1992) and scaled

and merged using SCALA (Evans, 1993) from the CCP4 suite of

programs (Collaborative Computational Project, Number 4, 1994) or
d*TREK (Pflugrath, 1999). The space groups were confirmed using
POINTLESS (Evans, 2006).

3. Results

The crystals were found to grow in three different space groups.
Crystal form 1 crystallized in space group P21 (unit-cell parameters
a = 64.86, b = 92.07, c = 85.60 Å, ! = 91.41!), crystal form 2 in space

crystallization communications

1608 Gabrielsen et al. " Thiol peroxidase Acta Cryst. (2010). F66, 1606–1609

Figure 2
X-ray diffraction of the three crystal forms. (a) Crystal form 1, (b) crystal form 2, (c) crystal form 3 and (d) crystals of ypTpxC61S.
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group P62 or P64 (unit-cell parameters a = 65.01, c = 86.28 Å) and
crystal form 3 in space group P212121 (unit-cell parameters a = 56.37,
b = 63.44, c = 91.39 Å). The data from the best diffracting crystal,
crystal form 1, were scaled to 2.00 Å. The data sets from crystal forms
2 and 3 were scaled to 2.35 and 2.5 Å, respectively. The data from the
mutant crystal were scaled to 2.55 Å. All relevant diffraction statistics
are presented in Table 1.
The molecular weight of ypTpx is 17 592 Da, comprising 167

residues; as the crystallized construct also included the tag and the
TEV cleavage site (MHHHHHHGKPIPNPLLGLDSTENLYFQGI-
DPFT), its full weight and length are 20 375 Da and 200 residues,
respectively. Calculated Matthews coefficients (Matthews, 1968) for
the data sets (Table 1) suggest that there are six monomers in the
asymmetric unit for crystal form 1, one monomer for crystal form 2
and two monomers for crystal form 3, which are in agreement with
the molecular-replacement results (see below). As Tpx from E. coli
has been shown to be a dimer in both solution and crystal structure
(Baker & Poole, 2003), it is likely that ypTpx crystallizes with dimers
or multiples of dimers in the various crystal forms. The substrate-
binding site of the oxidized form of Tpx is made up by both parts of
the dimer (Choi et al., 2003).
We have crystallized ypTpx, an atypical 2-Cys peroxiredoxin from

Y. pseudotuberculosis, and its mutant ypTpxC61S in three different
space groups; all of the crystal froms diffracted to better than 2.5 Å
resolution. As the crystals were obtained with and without a reducing
agent present, it is hoped that the protein will have crystallized in
both the oxidized and the reduced state. Initial solutions have been
found by positioning the known structure of E. coli Tpx [PDB codes
1qxh (Choi et al., 2003) and 3hvv (Hall et al., 2009)] by molecular
replacement (Phaser; McCoy et al., 2007). The solutions had final Z
scores of 32.4, 27.3, 21.4 and 26.6 for crystal forms 1, 2, 3 and M,

respectively. Phaser also identified P64 as the correct space group for
crystal form 2. Work is now being carried out to refine the crystal
structures.

This work was carried out with the support of the Diamond Light
Source. The work was supported by a grant from the Biotechnology
and Biological Sciences Research Council to AJR and MG (BB/
G011389/1) and a Medical Research Scotland grant (reference 223
ORG G 0709) to AJR and DW. KSHB is supported by a Wellcome
Trust studentship.
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Table 1
Data-collection and reduction statistics.

Values in parentheses are for the highest resolution bin.

Crystal form 1 Crystal form 2 Crystal form 3 ypTpxC61S

Space group P21 P64 P212121 P64
Unit-cell parameters (Å, ") a = 64.86, b = 92.07,

c = 85.60, ! = 91.41
a = 65.01, c = 86.28 a = 56.37, b = 63.44,

c = 91.39
a = 65.03, c = 85.60

Resolution (Å) 44.67–2.00 (2.11–2.00) 47.15–2.35 (2.48–2.35) 42.14–2.50 (2.59–2.50) 56.32–2.55 (2.69–2.55)
Observed reflections 182651 62950 160225 59770
Unique reflections 64433 8685 11830 6124
Multiplicity 2.8 (2.8) 7.2 (7.4) 13.54 (14.25) 9.8 (9.6)
Completeness (%) 94.9 (91.5) 99.9 (100) 99.9 (100) 90.5 (72.6)
Matthews coefficient (Å3 Da#1) 2.09 2.58 2.01 2.56
Solvent content (%) 41 52 38 52
Monomers in asymmetric unit 6 1 2 1
Rmeas (%) 15.4 (79.1) 7.7 (78.9) 13.6 (46.6) 10.6 (60.6)
Rp.i.m. (%) 8.8 (45.7) 3.0 (28.7) — 3.5 (18.9)
hI/"(I)i 5.3 (1.7) 14.6 (2.2) 8.6 (4.0) 11.6 (3.1)
Wilson B factor (Å2) 20.5 54.8 45.4 55.8
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Identification of Bacterial Target Proteins for the Salicylidene
Acylhydrazide Class of Virulence-blocking Compounds*□S
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A class of anti-virulence compounds, the salicylidene acylhy-
drazides, has been widely reported to block the function of the
type three secretion system of several Gram-negative pathogens
by a previously unknown mechanism. In this work we provide
the first identification of bacterial proteins that are targeted by
this group of compounds. We provide evidence that their mode
of action is likely to result from a synergistic effect arising from
a perturbation of the function of several conserved proteins.We
also examine the contribution of selected target proteins to the
pathogenicity of Yersinia pseudotuberculosis and to expression
of virulence genes in Escherichia coliO157.

As the prevalence of antibiotic-resistant strains increases, tar-
geting virulence determinants of pathogenic bacteria has become
an attractive alternative to the use of traditional bactericidal anti-
biotics (1–5). A key feature of this strategy is that the virulence-
blocking compounds spare the endogenous microflora and
thereby exert less selective pressure, which in turn should reduce
development of resistance. One potential target is the bacterial
type three secretion system (T3SS),7 a conserved protein injection
organelle that is central to the virulence of many human, animal,

and plant pathogens including Chlamydia sp., enteropathogenic
and enterohemorrhagic Escherichia coli, Pseudomonas aerugi-
nosa, Salmonella sp., Shigella sp., and Yersinia sp. (6, 7). With
the T3SS, the pathogen translocates effector proteins into the
cytosol of the host cell and thereby creates a niche that allows
bacterial growth. A class of virulence-blocking compounds, the
salicylidene acylhydrazides, was originally identified as putative
T3SS inhibitors in Yersinia pseudotuberculosis (8). In a number
of publications the compounds have been shown to be broadly
effective in negatively affecting the function of the T3SS in a
number of pathogenic bacteria including Chlamydia sp.
(9–12), Salmonella typhimurium (13, 14), Y. pseudotuberculo-
sis (15), Shigella sp. (16), and E. coli O157 (17). Two reports
describe activity of the compounds in vivo (13, 18) and thus
indicate that T3SS inhibitors have the potential to be developed
into novel anti-bacterial agents (19, 20). In addition, small mol-
ecule inhibitors can be used as chemical probes to study the role
of T3SS in bacterial pathogenesis (12, 21, 22). To date, the
mechanism of inhibition for the salicylidene acylhydrazides has
been unclear with several mechanisms being postulated,
including direct effects on theT3SSmachinery or on regulatory
proteins that affect T3SS expression (15–17). The activity of
salicylidene acylhydrazides on Chlamydia trachomatis can be
reversed by the addition of iron, suggesting a possible link to
iron availability in the cell (11).
Although target-based screening can identify compounds

that perturb the function of the selected protein, the activity is
often lost when the compounds are tested on bacterial cells due
to a lack of bacterial cell permeability (23). Phenotypic screens
circumvent this challenge and directly provide compounds that
are active on the cellular level. The salicylidene acylhydrazides
were identified using this strategy, and this is likely the under-
lying reason for the broad activity spectrum observed for these
T3SS inhibitors. The drawback is, however, that the mode of
action at the molecular level has to be studied at a later stage.
Identification of the cellular targets for the salicylidene acylhy-
drazides constitutes a crucial step in understanding their true
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mode of action.Moreover, such data are essential for the struc-
ture-led design and improvement of any potential therapeutic
compound. Affinity chromatography, expression-cloning tech-
nologies, and microarrays are among the many strategies that
can be employed for target deconvolution (24). To help under-
stand the molecular mechanism by which salicylidene acylhy-
drazides affect the T3SS, we aimed to identify the target pro-
teins bound by this class of novel antibacterial compounds
using an affinity reagent strategy (25). In this study we describe
synthesis of aT3SS inhibitor affinity reagent and the isolation of
putative target proteins from E. coliO157. By a series of in vitro
experiments, we show that the compounds directly and selec-
tively interact with the target proteins WrbA, Tpx, and FolX.
The genes encoding the target proteins were deleted individu-
ally in both E. coli O157 and Y. pseudotuberculosis, and we
show that the proteins are involved in regulation of T3SS gene
expression. Our work provides the first identification of the
cellular targets for this group of compounds and convincing
evidence that their mode of action is likely to result from a
synergistic effect arising from a perturbation of the function of
several conserved proteins.

EXPERIMENTAL PROCEDURES

Strains, Plasmids, and Construction of Mutants—Bacterial
strains and plasmids used in this study are listed in supplemen-
tal Table S1. Mutations in tpx were made using QuikChange II
(Stratagene) and were confirmed by sequencing. Oligonucleo-
tides (Invitrogen) are listed in supplemental Table S2. E. coli
O157 strains were cultured in LB, DMEM, or MEM-HEPES
media (Sigma) supplemented with standard concentrations of
antibiotics (26).
Affinity Chromatography Using Affi-Gel-labeled Salicylidene

Acylhydrazides—The stepwise synthesis of ME0055-Aff is
described in supplemental Protocol S1. E. coli O157 strain
TUV93–0 was cultured in MEM-HEPES media at 37 °C to an
A600 ! 0.8. Cells were harvested and lysed using a French pres-
sure cell. No subsequent separation steps were used to ensure
that cell wall, cell membrane, and cytosolic proteins were rep-
resented in the lysate. The bacterial lysate wasmixed with PBS-
balanced ME0055-Aff beads overnight at 4 °C. The beads were
separated by centrifugation at 500 " g for 5 min. An aliquot of
the supernatantwas saved for analysis, and the rest of the super-
natant was discarded. The beadswerewashed 10 times using 10
volumes of PBS and separation by centrifugation at 500 " g for
5 min. The beads were mixed gently in the same volume of 20
!M ME0055 and incubated at room temperature for 30 min.
Supernatant was collected by centrifugation at 500 " g for 5
min. The elution and centrifugation step was repeated with 200
!M ME0055 and 1% acetic acid, respectively. Equal volumes of
washes and eluates were loaded onto the protein gels. Samples
were visualized using Colloidal Blue Stain (Invitrogen), and
bands were excised for subsequent in-gel digestion and analysis
(27). Proteins analyzed by peptide mass fingerprinting were
given a MOWSE score (28) to indicate the probability of the
identification being correct. We set a threshold MOWSE value
of 100 or greater, ensuring a significance of p # 10$8.
Screening for Protein Secretion and Western Blot Analyses—

Eighteen bacterial strains (supplemental Table S1) were cul-

tured overnight in LB and diluted to an A600 " 0.05 in pre-
warmed MEM-HEPES medium. Cultures were grown at 37 °C
to an A600 ! 0.8, and then secreted proteins were extracted by
TCA precipitation as described previously (29). Proteins were
analyzed by SDS-PAGE, andWestern blotting for Tir and EspD
was carried out as described previously (29). Strain 430 dis-
played no reduction in secretion upon the addition of 20 !M
ME0052, ME0053, ME0054, or ME0055 to the culture when
assessed by Western blotting for Tir or EspD.
Re-sequencing of ZAP 430—Genomic DNA for the ZAP 430

strain was extracted using a QIAamp DNA extraction kit. The
sequencing was performed in the Sir Henry Wellcome Func-
tional Genomics Facility, University of Glasgow, using the Illu-
mina Genome Analyzer II platform. The purified genomic
DNA was randomly fragmented with a Bioruptor Sonicator
(Diagenode Inc., NJ) followed by the ligation of adapters, and
genomic library generation was performed according to the
standard Illumina protocol. The genomic library at a concen-
tration of 3 pMwas then loaded onto a single lane of the Illumina
flow cell, and the DNA clusters were generated using the Illu-
mina Single Read Cluster Generation kit Version 4 (Illumina
Inc.). Subsequently, 70 cycles of single end sequencing were
performed. The raw data containing read sequences and asso-
ciated qualities were generatedwithGenomeAnalyzer Pipeline
v.1.5 (Illumina Inc.). Of 15,712,834 70-bp-long reads generated,
14,347,057 were successfully mapped to the E. coli O157:H7
strain EC4115 complete genome (GenBankTM accession
NC_011353) using Maq software with the default parameter
set, which resulted in 179" genome coverage. Subsequently,
the SNPs were identified with Maq and filtered with the com-
mand “maq.pl SNPfilter -q 40 -w 5 -N2 -d 3 -D256 -n 20 -Q40,”
where parameters were chosen as suggested for the bacterial
genomes (30). The latter identified 1348 SNPs (supplemental
Table S3).
Far Western Blotting—The stepwise synthesis of ME0052-

Bio and ME0055-Bio are described in supplemental Protocol
S1. Target proteins were overexpressed in E. coli BL21 (#DE3).
Bacterial pellets were lysed using 8 M urea, and the supernatant
was collected by centrifugation at 14,000" g for 1min. The Far
Western analysis was performed as described previously (31)
usingNovexNuPAGE 4–12%BisTris SDS-PAGE gels (Invitro-
gen), 20 !M ME0052-Bio as the probe, and HRP-conjugated
streptavidin (Invitrogen) for the detection of biotin. Protein
loading was checked by using an anti-His antibody that showed
equivalent levels of overexpressed target protein in each lane
(data not shown).
Analyses of Transcript Levels—Transcriptional profiling of

E. coliO157 strains was carried out essentially as described pre-
viously (32). Overnight cultures of E. coli TUV-930 or defined
mutants were grown in MEM-HEPES (Sigma) supplemented
with 250 nM Fe(NO3)2 and glucose to a final concentration of
0.2% and then diluted to anA600 ! 0.1 in the samemedia. At an
A600 ! 0.8, 15-ml cultures were stabilized in an equal volume of
RNAprotect (Qiagen), and RNA was extracted using a Qiagen
RNeasyMini kit. DNA contamination was removed by DNase I
treatment (Ambion). Total RNA was assessed for quality and
quantified using an Agilent 2100 Bioanalyzer. Synthesis of
cDNAand labeling of total RNAwas performedusing anAmer-
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sham Biosciences CyScribe post-labeling kit as per the manu-
facturer’s instructions. The cDNA was hybridized to 70-mer-
spotted oligonucleotide arrays containing ORFs from E. coli
K-12, E. coli Sakai VT2, and E. coli EDL933 (University of Bir-
mingham) using a Genomic Solutions GeneTac hybridization
machine. Hybridized slides were scanned using a Genepix
4000A scanner and GenePix 7.0 software (Axon Instruments,
Union City, CA). Data were analyzed using Genespring GX
7.3.1 (Agilent).
Quantitative PCR—Triplicate wild-type andmutant cultures

were grown up inMEM-HEPES. RNA extractions were carried
out using a Qiagen RNeasy Mini kit, and cDNA synthesis was
carried out using a Qiagen QuantiTectTM Reverse Transcrip-
tion kit. Duplicate quantitative PCRs were carried out using a
Qiagen QuantifastTM SYBR! Green PCR kit and Stratagene
MX3000, and oligonucleotide primers are listed in supplemen-
tal Table S2. All the experiments were performed according to
the manufacturer’s instructions.
Visualization of Flagella and EspA Filaments—Flagella and

EspA filaments were visualized using immunofluorescence
microscopy (17). Images were processed and quantified using
Volocity suite software (PerkinElmer Life Sciences). Bacterial
motility was assayed using soft agar plates as described previ-
ously (33).
Purification and Biophysical Studies of Tpx from Y. pseudo-

tuberculosis (ypTpx)—ypTpx and ypTpxC61S were cloned,
expressed, and purified as described previously (34). For NMR
spectroscopy, ypTpxwas expressed inM9minimalmedia, with
the nitrogen source substituted with 15NH4Cl. Experiments to
identify chemically-shifted residues were performed using tri-
ple-labeled Tpx (13C,2H,15N), produced by culture in algal
hydrolysate-based media (Cambridge Isotopes Ltd). For chem-
ical shift perturbation studies, ypTpx NMR samples were pre-
pared to contain 100 !M protein in 13 mM KPi, pH 7.4, 33 mM
NaCl, and 5% D2O, and 15N FAST-HSQC (35) spectra were
recorded at 298 K and 14.1 T using a Bruker AVANCE 600
spectrometer equipped with a 5-mm TCI cryoprobe. Com-
poundwas added from a concentrated stock solution in deuter-
ated DMSO (dDMSO), and reference spectra recorded with an
equal concentration (0.33% v/v) of dDMSO added. Backbone
resonance assignment was achieved using triple resonance, and
TROSY (transverse relaxation optimized spectroscopy) triple
resonance experimentswere recorded from150 to 500!M sam-
ples at 308 K. Data were processed using AZARA and analyzed
using CCPNMR analysis (36).
Analytical Ultracentrifugation (AUC) of Tpx and ME0052—

Before AUC analysis, ypTpx and ypTpx C61S were dialyzed
against 20 mM Tris, pH 7.4, 50 mM NaCl. Sedimentation veloc-
ity experiments were performed using an Optima XL-I analyt-
ical ultracentrifuge (Beckman Coulter, Palo Alto, CA) and an
An-50 Ti rotor. Data were collected at 49,000 rpm at 4 °C for
ypTpx under oxidizing (with 10 mM H2O2) and reducing (with
5 mM DTT) conditions and for the C61S mutant. 360 !l of
sample (100 !M protein solution with ME0052 at concentra-
tions ranging from 0 to 250 !M) and reference solvent (20 mM
Tris, pH 7.4, 50 mM NaCl, 1% v/v DMSO) were loaded into
3-mm path length charcoal-filled epon double-sector center-
pieces. Rayleigh interference and absorbance (at 280 and 395

nm) data were collected every 15 min for 25 h (1 replicate of
absorbance data in continuous mode with a radial step size of
0.005 cm). A wavelength of 395 nm was used to monitor the
sedimentation ofME0052 only, as the protein does not contrib-
ute to the signal at this wavelength.
A two-stage analysis of sedimentation velocity data was used

to determine the amount of ME0052 bound to oxidized and
reduced ypTpx and the C61S mutant. First, the number of spe-
cies in the system was evaluated using continuous distribution
(c(s)) analysis, performed with SEDFIT software (37). The sed-
imentation coefficients (s20,w0 ) of oxidized and reduced ypTpx
and the C61S mutant are 3.04, 2.62, and 2.80 s, respectively
(data not shown); thus, a peak with this sedimentation coeffi-
cient in the c(s) distribution derived from sedimentation veloc-
ity data acquired at 395 nm could be attributed to ypTpx bound
to ME0052. At ME0052 ! 0 !M no peaks were resolved from
the data; at higher concentrations two peaks were evident: one
at very low s (corresponding to unboundME0052) and the sec-
ond close to 2.7 s (ME0052 bound to protein). The concentra-
tion of free and bound compoundwas determined by fitting the
data with a (two species) non-interacting discrete species
model in SEDFIT. An extinction coefficient of 11,100 M"1 cm2,
determined from the linear dependence of absorbance at 395
nmwithME0052 concentration, was used to calculate the con-
centration of compound returned by the non-interacting dis-
crete species model. The resultant reduced data were then fit-
ted with a single-site-binding nonlinear regressionmodel using
the formula Y ! Bmax # X/(Kd $ X), where Y is the concentra-
tion ofME0052 bound to protein (determined by non-interact-
ing discrete species),X is the total concentration ofME0052 (i.e.
bound and unbound), Bmax is the concentration of compound
required to saturate the protein (i.e. at maximal binding), and
Kd is the equilibrium dissociation constant or concentration of
compound required to reach half-maximal binding. The stoi-
chiometry of interaction between ME0052 and ypTpx was
determined by dividingBmax by the total protein concentration.

RESULTS

Affinity Chromatography Identifies 16 Putative Salicylidene
Acylhydrazide Target Proteins—The two salicylidene acylhy-
drazides ME0052 and ME0055 were selected for chemical
derivatization. ME0052 has been extensively studied and
proved to display low toxicity against mammalian cells and
activity against T3S in Y. pseudotuberculosis, C. trachomatis,
Salmonella enterica, Shigella flexneri, and E. coli O157:H7 (10,
11, 14–17), and ME0055 was selected based on its low toxicity
and high activity against T3S in E. coliO157 (17). The Affi-Gel-
and biotin-labeled salicylidene acylhydrazide derivatives
ME0055-Aff and ME0052-Bio (Fig. 1A) were synthesized by
combined solid phase and solution phase chemistry. The posi-
tion for attachment of the linker was based on previous struc-
ture-activity data (15, 38, 39). ME0055-Aff was used in affinity
chromatography experiments to enrich for inhibitor binding
proteins from E. coli O157 lysates prepared using a French
pressure cell. After incubation, washing, and elution using step-
wise increasing concentrations of unlabeled compound, pro-
teins were resolved by SDS-PAGE and visualizedwith Colloidal
Blue Stain (Fig. 1B). Bands were selected corresponding to the
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lanes derived from the fractions that had been eluted using
unlabeled compound but that were less abundant in the lane
associated with the acetic acid “stripping” of the beads. These
were postulated to be true target proteins and not simply bound
to the Affi-Gel bead itself. Bands from the gel were excised to
permit in-gel trypsin digestion and analysis by liquid chroma-
tography electrospray ionization tandem mass spectrometry
(27). Using this approach, we identified 16 proteins (supple-
mental Table S4) that were bound by ME0055-Aff.
Identification and Resequencing of an E. coli O157 Strain

Insensitive to Salicylidene Acylhydrazides—As an independent
screen, a panel of 18 clinical E. coli O157 isolates selected to
represent a diverse range of phage types were tested for sensi-
tivity against four salicylidene acylhydrazides (ME0052,
ME0053, ME0054, and ME0055) that previously proved effec-
tive againstE. coliO157 (17).Western blot analysis of Tir secre-

tion in the presence of 20 !M concentrations of each of the
compounds revealed a strain, ZAP 430, that showed no inhibi-
tion of Tir secretion upon the addition of any of the four com-
pounds. Illumina re-sequencing of the genome (EMBL,
ERP000335) and comparison against EC4115, a strain sensitive
to the salicylidene acylhydrazides, demonstrated that ZAP 430
carried numerous mutations (supplemental Table S3). These
mutations include the gene encoding WrbA, one of the target
proteins identified from the affinity chromatography approach.
Previous work has suggested that the salicylidene acylhydra-
zides may function by directly binding and perturbing the pro-
teins associated with the T3SS basal apparatus (16). ZAP 430
had nomutations in the genes encoding the structural proteins
of the T3SS; this insensitive strain contained T3SS proteins
identical to both EDL933 and EC4115, reflecting the high level
of conservation of these proteins.
ME0052-Bio Binds to Tpx,WrbA, and FolX fromE. coli O157—

To facilitate studies of the putative binding proteins, we
attempted to clone the corresponding genes. From the 16
amplified products, 12 genes were successfully cloned into a
pET151 vector and verified by sequencing. Each of the 12 plas-
mids was tested for protein overexpression, with seven clones
producing a protein of the expected size. These seven proteins
were (or were encoded by): Tpx, FolX, z2714, z3974, WrbA,
SurA, and StcE. Interactions with salicylidene acylhydrazides
were tested in Far Western experiments using 20 !M concen-
trations of the biotin-labeled compound ME0052-Bio as a
probe (Fig. 2A). From the seven overexpressed proteins, three
gave clear signals after Far Western analysis: Tpx, a thiol per-
oxidase (40), WrbA a NAD(P)H quinine oxidoreductase (41),
and FolX, a dihydroneopterin-tri-P-epimerase (42). No signal
or a very weak signal was seen corresponding to the other four
proteins or for E. coli lysates with no overexpressed target pro-
tein (Fig. 2A). We, therefore, decided to focus on Tpx, WrbA,
and FolX for further studies.
ME0052-Bio and ME0055-Bio Bind to WrbA, Tpx, and FolX

from Multiple Pathogens—Previous work has demonstrated
that salicylidene acylhydrazide compounds inhibit expression
and function of the T3SS in numerous pathogens (19). We
aimed to test if WrbA, Tpx, and FolX were conserved targets
resulting in a common mechanism of inhibition. Cloning and
overexpression of the genes encodingWrbA and Tpx were car-
ried out from five different pathogens: E. coliO157, S. typhimu-
rium, S. flexneri, P. aeruginosa, and Y. pseudotuberculosis. The
gene encoding FolX, which is less conserved, was cloned from
three pathogens: E. coli O157, P. aeruginosa, and S. flexneri.
FolX is not present in Y. pseudotuberculosis, but this species
does carry a structurally and functionally similar protein, FolB,
as do P. aeruginosa and S. typhimurium. To examine the spec-
ificity of the inhibitor-target interaction further, we also cloned
and overexpressed FolB from these three species. Using
ME0052-Bio as a probe for Far Western experiments, we
observed binding with overexpressed WrbA, Tpx, and FolX
from all the species tested (Fig. 2, B–D). Protein loading was
shown to be equivalent for each lane by probing the samples
with an anti-His antibody (data not shown). After separation by
SDS-PAGE, Tpx was detected as a monomer of 19 kDa as well
as a dimer of 38 kDa, which was verified by Tandem MS iden-

FIGURE 1. A, shown are structures of compounds used and visualization of the
proteins from the pulldown assay. Structures of the inhibitory compounds,
ME0052 and ME0055, and derivatives, ME0055-Aff and ME0052-Bio, used for
the identification of target proteins are shown. Supplemental Protocol S1
details the syntheses. ME0055-Aff was used in affinity chromatography
experiments to enrich for putative target proteins; ME0055-Bio was used for
Far Western experiments. B, visualization of the protein fractions from the
affinity chromatography procedure is shown. Lysates from E. coli O157 were
incubated with ME0055-Aff and washed, and then proteins were eluted using
20 and 200 !M unlabeled ME0055. The beads were stripped using 1% acetic
acid. Equal volumes of samples from each fraction were separated by SDS-
PAGE and then visualized using Colloidal Blue Stain. Proteins were excised,
subjected to in-gel trypsin digestion, and analyzed by LC-electrospray ioniza-
tion tandem MS. Each protein identified from the gel is numbered sequen-
tially and is listed in supplemental Table S4.
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tification of the excised bands. The presence of both monomer
and dimer after SDS-PAGE indicated that Tpx had a stable
structure and that heat and detergent were unable to com-
pletely denature the protein. The addition of ME0052-Bio
resulted in a signal for both dimer and monomer of Tpx (Fig.
2C). Experiments were repeated using ME0055-Bio and gave
the same results, albeit with a higher level of background signal.
No interaction between ME0052-Bio and FolB was detected
(Fig. 2D), indicating that the compound does not bind this pro-
tein when an equivalent amount of protein is used as bait. This
is despite the fact that FolB and FolX from E. coli display 68%
sequence similarity (as determined using ClustalW), and the
structures superimpose with a root-mean-square-deviation of
1.7Å (PDB codes 2O90 and 1B9L, respectively). The addition of
200 !M unlabeled ME0052 (Fig. 2, F–H), in competition with
ME0052-Bio, resulted in a marked reduction in ME0052-Bio
binding to WrbA, Tpx, and FolX irrespective of species.
To investigate the specificity of the interaction between tar-

get protein and inhibitor, we focused further on Tpx, a thiol
peroxidase previously shown to be part of the oxidative stress
defense system that uses reducing equivalents from thiore-

doxin (Trx1) and thioredoxin reductase (TrxR) to reduce alkyl
hydroperoxides (40). Tpx is attractive to study as it is easy to
purify, and conditions for protein crystallization have been
determined (34, 43). The catalytically important residues of
Tpx have been previously identified. Tpx is inactivated by
mutation of cysteine 61 that is essential for intramolecular
disulfide bond formation (40). The mutant protein species is
present only in the structurally reduced form, as it cannot
undergo the disulfide bond formation critical for the catalytic
cycle of the protein. C61S Tpx formed a less stable dimer, and
after SDS-PAGE, themajority of the protein was seen as amon-
omer (data not shown) rather than as a dimer forwild-typeTpx.
The C61S mutation reduced ME0052-Bio binding (Fig. 2E).
NMR Chemical Shift Perturbation Shows That ME0052

Binds to Tpx from ypTpx—We validated the interaction be-
tween ME0052 and Tpx by NMR chemical shift perturbation.
15Nheteronuclear SingleQuantumCoherence (HSQC) spectra
of 100 !M ypTpx recorded in the absence and presence of
excess ME0052 revealed chemical shift changes specific to a
small number of cross-peaks originating from particular back-
bone amides (Fig. 3). The shift changes increased graduallywith
increasing ligand concentration, indicating that the free and
ligand-bound protein were in fast exchange and were saturated
by 200 !M ME0052. No shifts were seen with the addition of
DMSO alone. 81% of the backbone amide resonances were
assigned, and the chemical shift changes mapped to the struc-
ture. These data indicate that the compound binds to a specific
site on ypTpx, inducing only minor conformational changes.
Identification of Residues Involved in the Binding of ME0052

and Modeling of the Site—Based on the residues shown to be
perturbed by NMR, ME0052 was docked into the published
structure of E. coli O157 Tpx (ecTpx) (PDB code 3HVV (43))
using the program Autodock Vina in PyMOL (44, 45). There is
a high sequence identity between Tpx from E. coli and Y. pseu-
dotuberculosis, comprising 80% overall identity with 100% sim-
ilarity in the residues affected by binding. As PDB code 3HVV is
the structure of a C61S mutant, residue 61 was replaced with a
cysteine to mimic the reduced structure. Residues that were
shown to have the greatest NMR chemical shifts are colored
purple for reference (Fig. 4). The binding site of ME0052 with
Tpx forms near the dimer interface and comprises both sub-
units albeit with an unequal contribution, as can be seen on Fig.
4A. The residue with the largest shift is Val-60, adjacent to the
catalytically active residue of Tpx.
Determination of Binding Affinity and Stoichiometry—The

salicylidene acylhydrazide compounds have a defined absorb-
ance peak at 395 nm.This enabled binding of the compounds to
ypTpx in solution to be examined using AUC. The concentra-
tion of ME0052 bound to ypTpx was determined for a range of
total compound concentrations. These data were used to cal-
culate the dissociation constant (Kd) and the stoichiometry of
binding. Using this approach, the Kd for binding of ME0052 to
oxidized ypTpx was determined to be 51 and 71 !M to reduced
ypTpx (Fig. 5). TheKd for the C61Smutant revealed an approx-
imate 2-fold reduction in binding (93 !M) (Fig. 5). The correla-
tion coefficients (r ! 0.8037, 0.9133, and 0.8440 for C61S,
reduced, and oxidized ypTpx) of the nonlinear best fits con-
firmed the strength of dependence between the amount of

FIGURE 2. Far Western probing to examine binding of ME0052-Bio to
putative target proteins. A, putative target proteins were cloned into
pET151 and expressed in E. coli BL21 ("DE3) cells before lysis, separation, and
transfer to a nitrocellulose membrane. ME0052-Bio was used as a probe, and
interactions were detected using HRP-conjugated streptavidin. Proteins
probed were (or encoded by) Tpx (1), FolX (2), z2714 (3), z3974 (4), WrbA (5),
SurA (6), and StcE (7). Lane 8 contains bacterial lysate with no overexpressed
protein as a negative control. The same protocol was used to subsequently
probe proteins from E. coli O157 (EC), Y. pseudotuberculosis (YP), S. typhimu-
rium (ST), P. aeruginosa (PA), and S. flexneri (SF) or empty vector control ("ve).
Panels show overexpression of target proteins: WrbA (B), Tpx (C), FolX and
FolB (D). Mutation of Tpx Cys-61 (C61S) affected binding of ME0052-Bio (E).
The addition of 200 !M unlabeled ME0052 (F–H) strongly affected the binding
of the biotinylated probe.
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bound drug and free drug. The stoichiometry was determined
to be one molecule of ME0052 compound bound per ypTpx
dimer.
WrbA, Tpx, and FolX Contribute to Bacterial Gene Regula-

tion—To assess any role of the three target proteins for the
expression and function of the T3SS, the corresponding gene
encoding each protein was deleted individually in both E. coli
O157 and Y. pseudotuberculosis. In addition, mutagenesis was
used tomodify ecTpx and introduce a serine residue in place of
the cysteine (Cys-61) that is essential for Tpx function. Thiswas
achieved by cloning the gene encoding ecTpx into a plasmid
(pDW141), site-directed mutagenesis, and then allelic
exchange to replace the wild-type copy of the tpx gene with the
mutant allele. The final strain, E. coli Tpx_C61S, was used in
subsequent assays to compare the phenotype of a deletion of
Tpxwith that of a non-functionalmutant. The growth rate of all
the E. coliO157mutants tested was not affected during culture

inMEM-HEPESmedium used for the transcriptomic profiling.
Using microarrays, the gene expression profile of each E. coli
O157 mutant was compared with that of the wild type. Tran-
scriptional changes for each mutant are listed in supplemental
Table S5.
The most striking finding was that some 27 genes were sig-

nificantly (p ! 0.05) affected in all four mutants. These genes
could be grouped into six Gene Ontology (GO) categories: cell
motility, locomotory behavior, localization of the cell, behavior,

FIGURE 3. NMR chemical shift perturbation of ypTpx by ME0052. A, 15N
HSQC spectra of 100 !M ypTpx in the absence (black) and presence (red) of
200 !M ME0052. A selection of the most perturbed cross peaks is indicated
with their assignments, and a perturbed glutamine side chain is indicated (Q).
B, a histogram of the weighted amide chemical shift perturbation by residue
reveals clusters of residues affected by ligand binding.

FIGURE 4. Mapping of residues involved in drug binding and ligand dock-
ing. A, shown is a schematic representation of the structure of ecTpx (PDB
code 3HVV (43)) colored purple by the shifts observed when ME0052 is added
to ypTpx. Subunit A is in dark gray, and subunit B is in lighter gray. B, shown is
a surface representation of the ecTpx dimer, with the docked compound
ME0052 (cyan) based on the residues with the highest shift (purple sticks)
using Autodock Vina. The figures were created in PyMOL (56).
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locomotion, and flagellar motility. Nine genes required for fla-
gellar synthesis were significantly (!2-fold change, p " 0.05)
repressed in all four mutants. The genes encoding the T3SS
were also affected, but in contrast to the flagellar genes, these
were up-regulated, with the greatest changes seen for genes
encoding the basal apparatus of theT3SS, such as escJ, escC, and
escD (!2-fold change, p " 0.05). Previous work has demon-
strated that the expression of flagella and the T3SS of E. coli
O157 are cross-regulated to allow eithermotility or attachment
as appropriate (44). The strong repression of flagella and stim-

ulation of T3SS expression demonstrates that the three target
proteins we have identified are required for normal expression
and appropriate regulation of these key virulence factors.
The transcriptomic data are of particular interest when com-

pared with our previous work that determined the gene expres-
sion profile of E. coliO157 cultured in the presence or absence
of salicylidene acylhydrazide compounds (17). In this earlier
study we demonstrated that the addition of salicylidene acylhy-
drazides resulted in strong repression of the T3SS and up-reg-
ulation of flagella; that is, the reciprocal pattern of gene expres-
sion compared with the four mutants described here. Some 39
genes repressed by the addition of the inhibitors were up-reg-
ulated !1.5-fold in all mutants (15 of which were associated
with theT3SS), and conversely, 15 genes stimulated by addition
of the inhibitors were repressed in the mutants (13 of which
were associated with motility). This pattern of gene expression
can be most clearly seen by plotting on a single graph the -fold
change of the genes that were significantly (p" 0.05) affected in
both studies (Fig. 6, A and B). The C61S mutant displayed a
transcriptional profile similar to that of the mutant with the
defined deletion. The transcriptomic data were validated by
quantitative PCR to examine transcript levels for selected
genes; transcript levels for fliC confirmed the differences
observed in flagellar expression with escJ tested to confirm the
up-regulation of the T3SS genes. For example, the E. coli
Tpx_C61S strain showed a 154-fold reduction of fliC expres-

FIGURE 5. AUC analysis of ME0052 binding to ypTpx. A line graph shows
the binding of ME0052 to purified ypTpx during AUC experiments. The lines
represent different redox states for Tpx: oxidized (black diamonds), reduced
(blue inverted triangles) and forced reduced mutant, C61S (green triangles).
The amount of bound ME0052 was used to calculate the Kd values described
in the text.

FIGURE 6. Comparison of gene expression between bacteria cultured with salicylidene acylhydrazides and defined mutants. Microarray data were
filtered for transcripts that showed significant changes in gene expression (!1.5-fold, p " 0.05) when treated with salicylidene acylhydrazides (ME0052,
ME0053, ME0054) and that also showed !5-fold changes in transcript abundance when compared with the defined mutants. A, shown is a graphic represen-
tation of gene expression. Red lines indicate genes associated with the T3SS, blue lines indicate transcripts associated with flagella and motility, and gray lines
represent other genes. B, shown is a heatmap of gene expression. Gene names are indicated to the right of the heatmap, and experimental conditions (inhibitor
or relevant gene deletion or mutation) are indicated below. Coloring of boxes indicates relative expression (green, increased; red, repressed) as indicated on the
left. Genes have been grouped according to their function or genetic location in three major classes: motility, pO157, and T3SS.
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sion and a 3-fold increase in escJ transcript level compared with
the wild type.
Tpx Regulates Flagellar and T3SS Expression in E. coli O157—

To determine whether the transcriptomic data translated into
actual phenotypes, analyses of flagellar expression and effects
on motility were tested using the E. coli O157 !Tpx mutant.
Immunofluorescencemicroscopywas used to visualize flagellar
expression in the wild type, !Tpx mutant, and in the comple-
mented mutant. A culture of the bacteria was performed in LB
medium at 28 °C as this is optimum for expression of flagella.
More than 90% of wild-type bacteria expressed flagella in these
conditions (Fig. 7A) with deletion of tpx reducing expression to
"1% of bacteria (Fig. 7B). Restoration of flagellum expression
could be achieved by introduction of tpx on a low copy number
plasmid but not to wild-type levels (Fig. 7C). These data corre-
lated well with the bacterial motility, which was markedly
reduced for the !Tpx mutant (supplemental Fig. S1). Treat-
ment of wild-type E. coli O157 with ME0055 results in an
increased proportion of bacteria expressing flagella (17). To
examine effects on the expression of the T3SS, bacteria were
cultured in DMEM. This medium provides an intermediate
level of expression in wild-type strains, allowing any increases
or decreases in the proportion of bacteria expressing the EspA
filaments, the needle-like structures used to deliver effector
proteins, to be measured. Some 45% of wild-type bacteria
express EspA filaments in DMEM (Fig. 7D and supplemental
Fig. S1), and deletion of tpx increased this proportion to 79%
(Fig. 7E and supplemental Fig. S1), a result that is consistent
with the transcriptomic data supporting the hypothesis that
Tpx is involved in the regulation of both flagella and the T3SS,
two key virulence factors in E. coli O157. Complementation
resulted in a phenotype similar to that of wild type (Fig. 7F and
supplemental Fig. S1).
Effect of Y. pseudotuberculosis Tpx andWrbA onVirulence in

Vitro—To examine the contribution of the target proteins to
pathogenesis, we created defined deletion strains of !Tpx and

!WrbA in Y. pseudotuberculosis and analyzed the effect on
T3SS and virulence. Analysis of Yop secretion revealed that the
secretion profiles of the !Tpx and !WrbA mutants were ele-
vated compared with that of wild-type bacteria (supplemental
Fig. S2). This result correlates well with the transcriptomic data
that also showed increased expression of genes associated with
the T3SS. Secretion from all three strains could be reduced by
the addition of 50 !M ME0052 (supplemental Fig. S2), indicat-
ing that the overall phenotype associated with the salicylidene
acylhydrazide compounds results from affects on multiple tar-
get proteins. We also tested the ability of both !Tpx and
!WrbA mutants of Y. pseudotuberculosis to infect and kill a
J774Amacrophage-like cell line (10). Macrophage viability was
measured by the addition of calcein AM and subsequent fluo-
rescence analysis, with a!YopB translocation-deficientmutant
as the negative control. Infection with wild-type bacteria
resulted in 46 # 16% viability compared with uninfected cells.
The !Tpx and !WrbAmutants were found to be as virulent as
the wild-type strain with 42 # 12 and 54 # 4% viability, respec-
tively. The addition of 25 !M of ME00052 rescued the macro-
phages infected with wild-type bacteria or with the !Tpx and
!WrbA mutants, restoring viability such that no macrophages
were killed. Similarly, the!YopBmutant was avirulent, with no
macrophages killed by this strain. These data demonstrate that
no single target protein appears to be responsible for the phe-
notype associated with the addition of the compounds.

DISCUSSION

The identity, function, and three-dimensional structure of
the target protein of a potential therapeutic compound consti-
tute key information in a drug development process based on
structure-based design (45, 46). The salicylidene acylhydrazide
class of T3SS inhibitorswas originally identified in a phenotypic
bacterial reporter-gene screen (8). This strategy provides com-
pounds that are active on the pathogenic organism and circum-
vents many of the drawbacks experienced in target-based
screening based on proteins obtained by genomics (23). The
salicylidene acylhydrazides have proved promising as T3SS
inhibitors (19), and to further explore the potential of this com-
pound class we have attempted to identify putative target pro-
teins using an affinity reagent approach (47). In this work we
have identified 16 proteins bound by the Affi-Gel-labeled com-
pound, ME0055-Aff. These putative protein targets of the sali-
cylidene acylhydrazides include WrbA, an NAD(P)H quinone
oxidoreductase, andTpx, a thiol peroxidase, both ofwhich have
been characterized in some detail (40, 41), and FolX, a dihydro-
neopterin-tri-P-epimerase. In contrast to WrbA and Tpx, the
cellular function of FolX has been poorly characterized. How
many of these proteins actually contribute to the phenotype
associated with the addition of salicylidene acylhydrazide com-
pounds is not clear. It has been established that metabolism is a
key factor in the regulation of expression of type III secretion in
P. aeruginosa (48). We would speculate that if the salicylidene
acylhydrazides affect multiple proteins, then there could be a
clear perturbation of normal metabolism, resulting in changes
in gene expression and protein function. However, some inter-
actions could have no consequence for virulence or result from
weak and nonspecific binding. It is also feasible that the unla-

FIGURE 7. Role of Tpx for appropriate expression of flagella and EspA
filaments. Bacteria were cultured in LB medium (A–C) or DMEM (D–F) to
promote expression of flagella or EspA filaments. Wild-type bacteria (A)
express flagella when visualized using immunofluorescence microscopy. The
Tpx mutant (B) is non-motile and aflagellate, a phenotype that could be par-
tially restored by introduction of plasmid-borne tpx (C). Culture in DMEM
results in 45% of wild-type bacteria expressing EspA filaments (D). Deletion of
tpx increased this proportion to 79% of the population (E), and complemen-
tation by plasmid-borne tpx returned this to wild-type levels (F). Images are
composites created from differential interference contrast and immunofluo-
rescence overlays.
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beled compound binds additional, unidentified proteins, as the
modification of ME0055 by the addition of the spacer and Affi-
Gel bead could affect binding to target proteins by blocking
critical functional groups.Given thatwe successfully confirmed
binding for three of these target proteins using Far Western
blotting and showedNMRchemical shift perturbations for Tpx
using unlabeled ME0052, we would suggest that several of the
putative target proteins are likely to be true interacting partners
with the salicylidene acylhydrazides. Furthermore, we have
demonstrated that WrbA, Tpx, and FolX all contribute to the
normal regulation and expression of key virulence factors, spe-
cifically the T3SS and flagella, and would suggest that a combi-
nation of perturbations to normal protein activity for multiple
target proteins is most likely to explain the phenotype observed
upon the addition of the salicylidene acylhydrazides.

Quantitative structure-activity relationship (QSAR) models
have been computed for focused libraries (38, 39, 49, 50) using
a strategy based on statistical molecular design (51). TheQSAR
models for the salicylidene acylhydrazides were successfully
validated with an external test set, and several compounds
inhibited virulence in vitro (39). The QSARmodels were, how-
ever, hard to interpret, which is likely the result of the com-
pounds being evaluated in a cell-based assay and would be con-
sistent with the notion that they target multiple proteins. The
QSAR models reflect overall properties beneficial for interac-
tion with several proteins and other processes including cell
permeability. A mode of action that includes several targets is
beneficial from an antibiotic resistance perspective as the
pathogen must alter several proteins and pathways to escape
the drug. However, further optimization of the salicylidene
acylhydrazides against multiple targets is challenging (38, 39,
52), although polypharmacology is increasingly recognized as
important in drug discovery and development (53).

Given that the compounds affect the function of the T3SS of
several Gram-negative pathogens, the obvious implication is
that the different species share common protein targets that
result in similar phenotypes. At least threemechanisms of inhi-
bition have been suggested; they are direct effects on the T3SS
basal apparatus proteins (16), less-direct effects on proteins
that then affect T3SS expression and function (17), and possible
changes in iron availability (13). With reference to the latter
mechanism, our previous work indicated that for E. coli O157:
H7, no operons involved in iron metabolism were affected by
the addition of the salicylidene acylhydrazides and, therefore,
that iron availability was not sufficient to explain the inhibition
observedwith this strain (17). The three target proteinswe have
focused on are well conserved among Gram-negative patho-
gens; we have shown that both Tpx andWrbA from five differ-
ent pathogens are bound by the salicylidene acylhydrazides and
that the compounds bindFolX from three species. Additionally,
our identification of the strain that was insensitive to the effects
of the salicylidene acylhydrazides showed that this strain had
no genetic changes that would affect the proteins that comprise
the T3SS. This “insensitive” strain contained a mutant allele of
wrbA, encoding one of the proposed target proteins. Given the
large number of SNPs in this strain, we do not assume or con-
clude that this particular non-synonymous change results in
the “insensitivity,” but it is an interesting observation that this

target was identified by both approaches. Themajor conclusion
from this aspect of the study was that the T3SS was highly
conserved. Other genetic changes affecting cell wall structure,
ABC transporters, or efflux pumps could all account for the
phenotype observed with this strain. Overall, the weight of evi-
dence in the present study favors a mechanism based on indi-
rect effects that lead to changes in the regulation of the T3SS.
To understand the mechanism by which the salicylidene

acylhydrazides affect individual target proteins, we focused on
Tpx, a thiol peroxidase previously shown to be part of the oxi-
dative stress defense system (40). One important result was the
NMR chemical shift perturbation, as this showed that unla-
beled compound binds to the target protein involving spe-
cific residues that cluster to a discrete area near the active
site and the dimer interface. The binding site wasmodeled by
docking the compound onto ecTpx (PDB code 3HVV), high-
lighting the residues identified by the chemical shift NMR
experiments (Fig. 4).
Determination of both Kd and stoichiometry were achieved

using an AUC-based method. This gave a Kd of !50 !M and a
stoichiometry of 1 ME0052 molecule per ypTpx dimer. This
result correlates well with our Far Western data that showed
preferential binding of ME0052-Bio to the ypTpx dimer com-
pared with the monomer. The C61S mutant forms a less stable
dimer, resulting in the majority of the protein migrating as a
monomer after SDS-PAGE and less binding of theME0052-Bio
probe. In contrast, when the C61S protein was used for AUC
studies, the protein was present as a dimer and gave a Kd
approximately twice that of the wild type but with the same
stoichiometry as the wild-type protein. The lower Kd observed
for the C61S mutant is consistent with the NMR result that
identified Cys-61 as being a residue involved in binding of
ME0052.
Previous work has shown that Tpx protects against exoge-

nous hydrogen peroxide and is required for survival in macro-
phages (54). Our data also showed that a Y. pseudotuberculosis
"Tpx mutant was as virulent against J774A macrophages as
wild-type bacteria and that the mutant remained sensitive to
ME0052. This result is in agreement with the E. coli transcrip-
tomic data and supports the hypothesis that the salicylidene
acylhydrazides act onmultiple targets. Although deletion of tpx
inE. coliO157 resulted in clear effects on gene transcription,we
were initially surprised to see an up-regulation of genes associ-
ated with the T3SS. Our working hypothesis was that the func-
tion of the T3SS proteins would be directly inhibited by the
addition of the compounds. However, the data from the arrays
showed that in E. coliO157, Tpx function leads to repression of
the T3SS. This can be attributed to the peroxidase activity of
Tpx rather than any direct regulatory effect of the protein itself,
as theC61Smutant displayed a transcriptional profile similar to
that of the mutant with the defined deletion. However, the
mechanisms bywhichTpx affects gene expression are not clear.
As both Tpx and WrbA function to protect against oxidative
stress, it does make biological sense for their activity to be
linked to activation of motility, allowing the bacteria to evade
such stresses. Previous work has shown a clear link between
bacterial response to numerous stresses and control of motility
(55).
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Given that the phenotype associated with addition of the
salicylidene acylhydrazide compounds is a repression of T3SS
expression, the implication is that these compounds may actu-
ally increase activity of Tpx andWrbA, thereby enhancing their
repressive effects on the T3SS. The addition of the salicylidene
acylhydrazide compounds does not directly affect expression of
tpx orwrbA (17), suggesting that the compoundsmight directly
activate or stabilize the enzymes. The preferential binding to
theTpx dimer coupledwith the stoichiometry andNMRchem-
ical shift assignment show that the compounds bind very close
to the active site of Tpx. It is possible that the binding of the
compound near the active site results in a positive effect on
protein activity. Future work will map the binding site of the
salicylidene acylhydrazide tomore target proteins, allowing any
common binding site to be identified, a key step on the route to
the development of this class of anti-virulence compounds.
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Abstract

Thiol peroxidase, Tpx, has been shown to be a target protein of the salicylidene acylhydrazide class of antivirulence
compounds. In this study we present the crystal structures of Tpx from Y. pseudotuberculosis (ypTpx) in the oxidised and
reduced states, together with the structure of the C61S mutant. The structures solved are consistent with previously solved
atypical 2-Cys thiol peroxidases, including that for ‘‘forced’’ reduced states using the C61S mutant. In addition, by
investigating the solution structure of ypTpx using small angle X-ray scattering (SAXS), we have confirmed that reduced
state ypTpx in solution is a homodimer. The solution structure also reveals flexibility around the dimer interface. Notably, the
conformational changes observed between the redox states at the catalytic triad and at the dimer interface have
implications for substrate and inhibitor binding. The structural data were used to model the binding of two salicylidene
acylhydrazide compounds to the oxidised structure of ypTpx. Overall, the study provides insights into the binding of the
salicylidene acylhydrazides to ypTpx, aiding our long-term strategy to understand the mode of action of this class of
compounds.
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Introduction

Thiol peroxidase (Tpx, p20, scavengase) is an atypical 2-Cys
peroxiredoxin present throughout the eubacteria, including
pathogenic strains, such as Escherichia coli O157:H7 [1], Yersinia
sp., Haemophilus influenzae, Streptococcus pneumoniae and Helicobacter
pylori [2]. Tpx constitutes part of the bacterial defence system
against reactive oxygen species (ROS) and, correspondingly, is
upregulated when E. coli is exposed to oxidative stress [1]. Tpx
functionality specifically relies on the reducing equivalents from
thioredoxin (Trx1) and thioredoxin reductase (TrxR) [3]. The
catalytic cycle of peroxiredoxin activity consists of three steps; 1)
peroxidation, 2) resolution and 3) recycling [4]. Atypical 2-Cys
peroxiredoxins are functionally monomeric, in contrast to the
typical peroxiredoxins, i.e. the resolving (Cr) and the peroxidasic
(Cp) cysteines (C61 and C95, respectively in the case of Tpx) are
situated on the same subunit. Structurally, this involves the
reduced Tpx encountering a ROS, such as hydrogen peroxide or

an alkyl hydroperoxide, and the covalent binding of O2 to Cp.
The ROS is released as H2O resulting in the formation of a
disulphide bridge between Cp and Cr. The cycle is completed by a
transient interaction with Trx1, ending with two separate cysteine
side-chains on Tpx (Figure 1).
Tpx contains three cysteine residues, two of which (C61and

C95) form the redox active disulphide bond. The third cysteine
(C82) is not involved in the redox activities of Tpx [3], and is not
involved in any covalent interactions. Until now, twelve structures
of Tpx have been elucidated, from E. coli [4,5], Bacillus subtilis [6],
Aquifex aeolicus, Mycobacterium tuberculosis [7,8], H. influenzae, and S.
pneumoniae. Most of these structures have been solved in the
oxidised state, or in the ‘‘forced’’ reduced state of the C61S (or
equivalent) mutant. Two wild-type reduced structures have been
solved, one by NMR [6] and one by X-ray crystallography
(Structural Genomics Consortium).
Initially presumed to be localised in the periplasm [1], recent

work using cross-linking and fractionation studies [9] has shown
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that Tpx is one of several peroxiredoxins in the cytosol of E. coli.
Tpx has been shown to be important for the survival of S.
typhimurium in macrophages, where the oxidative burst can be
particularly acute [10].
We have recently shown that Tpx is one of several proteins

bound by a class of ‘‘anti-virulence’’ compounds, the salicylidene
acylhydrazides [11]. These compounds are broadly effective in
reducing the expression of the type three secretion system (T3SS)
of a range of Gram-negative pathogens including Chlamydia spp.,
Salmonella enterica serovar Typhimurium, Yersinia pseudotuberculosis,
Shigella flexneri, and E. coli O157 [12]. The T3SS is a critical
determinant used by pathogens to modulate host cell processes
and facilitate processes such as binding and invasion [13] so
compounds that interfere with its expression or function have the
potential to become novel anti-infective agents [12,14].
The precise molecular mechanism of action of the salicylidene

acylhydrazides is not fully understood, although our identification
of multiple binding proteins suggests a synergistic effect arising
from a modulation of the activity of several proteins, including
Tpx. The binding affinity of the salicylidene acylhydrazide
compound ME0052 [N9-(3,5-dibromo-2-hydroxy-benzylidene)-
nicotinic acid hydrazide] to Tpx from Y. pseudotuberculosis (ypTpx)
was measured using analytical ultracentrifugation (AUC) and
showed that a catalytically inactive mutant of Tpx displayed a two-
fold reduction in binding [11]. In this mutant, cysteine 61 was
specifically mutated to a serine residue (C61S). The C61S mutant
Tpx is present only in its reduced form and cannot undergo the
intramolecular disulphide bond formation critical for the catalytic
cycle of the protein.
In the current study, we present the crystal structures of ypTpx

in the oxidised and reduced states together with the structure of
the C61S mutant. These structural data, combined with our
previous NMR chemical shift analysis, allow us to perform
detailed molecular modelling of how the salicylidene acylhydra-
zides bind to target proteins. This work helps our understanding of
the mode-of-action of this class of anti-virulence compounds.

Results and Discussion

Purified Tpx is active and bound by the salicylidene
acylhydrazides
Tpx can be readily purified using nickel affinity chromatogra-

phy, thereby facilitating structural and subsequent biochemical
studies. The activity of purified ypTpx was tested using a glutamine
synthetase (GS) assay, where an active peroxiredoxin protects
against ROS [15]. Two micrograms of ypTpx rescued 50% of
initial GS activity, with 15 mg of ypTpx raising GS activity to 90%
of initial activity, clearly demonstrating that ypTpx was indeed
active and reduced H2O2 (Figure 2). Previous characterisation of
Tpx from E. coli (ecTpx) has shown a substrate specificity for alkyl
hydroperoxides over H2O2, with a Km of 9 mM for cumene
peroxide compared with a Km.1.7 mM for H2O2 [3]. However,
despite this lower substrate specificity, analysis of mutants in
Salmonella revealed that a Tpx mutant was highly susceptible to
exogenous H2O2 [10].

Crystal structures
To determine the high-resolution structure of Tpx, recombinant

ypTpx in reduced and oxidised state, and the mutants ypTpxC61S
were crystallised. ypTpx crystallised in three crystal forms, 1, 2 and
3, in three different space groups, P21, P64 and P212121,
respectively, as described elsewhere [16]. Crystal forms 1 and 2
grew in conditions containing DTT, and the solved structures
were in the reduced state. Crystal form 1 diffracted to 2.00 Å, and
the structure comprised three dimers in the asymmetric unit. The
six chains superpose well, with root-mean-square-deviations
(r.m.s.d.) of less than 0.5 Å. Crystal form 2, diffracting to
2.35 Å, comprises a single subunit in the asymmetric unit, the
complete dimer being made up by symmetry operators.
As there are only minor differences between the two reduced

structures, with an r.m.s.d. of 0.4 Å over 160 Ca, only the highest
resolution structure (space group P21) will be discussed here. Most
residues are accounted for in the electron density, apart from the
hexa-histidine tag. The reduced structure refined to Rwork- and
Rfree -factors of 22.2% and 26.8%, respectively. Refinement
statistics for all structures are presented in Table 1.
ypTpx has a regular thioredoxin-like fold: a seven-stranded b-

sheet, with b2 and b6 running anti-parallel to the rest, although
with an inserted N-terminal b-hairpin (bN1-bN2) (Figure 3) absent

Figure 1. Redox cycle of Tpx. The reduction of ROS by oxidation
(step 1) of Tpx producing H2O (step 2). The oxidised form (disulphide
bond) of Tpx is recovered by thioredoxin (Trx), and returned to the
reduced form (step 3).
doi:10.1371/journal.pone.0032217.g001

Figure 2. Glutamine synthetase assay. The activity of ypTpx is
confirmed by its ability to rescue the activity of glutamine syntethase
(to 90% of original activity at 15 mg ypTpx).
doi:10.1371/journal.pone.0032217.g002

Tpx from Yersinia pseudotuberculosis
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from other peroxierdoxins. The central sheet is flanked by four a-
helices following b3, b4, b5 and b7, and one short 310 helix
following b2. The numbering of the b-strands is based upon that of
ecTpx [5] to make direct comparisons between all Tpx molecules
easier. bN1-bN2 (Figure 3) forms an L-shaped hydrophobic cleft,
and it has been speculated that this cleft allows Tpx to
accommodate the long fatty acid hydroperoxides [17].
Crystal form 3 captured ypTpx in the oxidised state with an

intact intramolecular disulphide bond between Cys61 and Cys95.
The crystal belonged to space group P212121 and diffracted to
1.74 Å. The overall oxidised structure, diffracting to a resolution
of 1.74 Å and presenting space group P212121, is similar to that of
the reduced structure, except for some differences that are mostly
confined to the region around the active site (see below).
As part of this study, the structure of ypTpxC61S was solved to a

resolution of 2.55 Å in space group P64. This structure represents
the ‘‘forced’’ reduced form of the protein, as the resolving cysteine
has been mutated to a serine, rendering it catalytically inactive [3].
All of our solution data indicate that the mutant structure and the
reduced wild type structure are identical, and that the oligomeric
states are the same.When superimposed onto the reduced structure,
the r.m.s.d. was 0.52 Å over 163 Ca (Figure S1). This fits well with
the structural analysis of Hall et al. [4] who used the TpxC61S
mutant from E. coli to describe the structure of reduced Tpx.
ypTpx crystallised either as a dimer in the asymmetric unit,

where the two subunits superposed with an r.m.s.d. of less than
0.2 Å, or the dimer could be created by crystallographic symmetry
operators. The dimer interface comprises about 20 residues from
each subunit, corresponding to 12% of total surface residues,
according to the PISA server [18]. The interfaces are formed
mostly by hydrophobic interactions, with a few hydrogen bonds,
namely between R110NH1 and three main-chain carboxyl groups
on the opposing subunit (G125, P126, A128). There are no salt
bridges or covalent bonds between the two dimers in the reduced
structure. The dimer interfaces are identical in the structures of
reduced Tpx and C61S.
The dimer interface is of similar size in the oxidised state but in

addition to the hydrogen bond pattern described above, there are
also salt bridges formed between D57 and R93 on opposing
subunits (Figure 3C). This is due to the conformational change
between the reduced and oxidised states.

Active site
The redox active site of Tpx is made up by CP and CR (C61 and

C95 in ypTpx, respectively). There is a conformational change
between the two states, involving the partial unfolding of helices a1
and a2, and a shift of 8.4 Å for C61 and 5.1 Å for C95,
respectively, as presented in Figure 4. The two structures
superpose well, in particular the core parts, with an r.m.s.d of
0.7 Å over 135 Ca. Inclusion of the unfolding helices increases the
r.m.s.d. to 1.02 Å.
The partial unfolding of a1 opens a cleft in Tpx formed between

the loops connecting b1 and a1, a3 and b6, and b7 and a5 on
subunit A and connecting b1 and b2, and b4 and a2 on subunit B.
When in the reduced state, C61 is orientated into the pocket where
it is available for oxidation by H2O2 or alkyl peroxides. This cleft
makes up the active site of Tpx, and has been described in detail
by Hall et al. [4]. In this manuscript they present the fully intact
peroxide binding site (a reduced C61S mutant), the locally
unfolded binding site (oxidised), and a partially unfolded
transitional state (seen only for the double C82, 95S mutant) for
Tpx from E. coli that shares an identical active site.

Oligomeric state
Peroxiredoxins exhibit a wide variety of oligomeric states,

ranging from monomeric (YPrx, [19]), to large decameric or
dodecameric assemblies like TryP [20], AhpC [21] and other
typical 2-Cys peroxiredoxins, including PrxIII from bovine
mitochondria, which forms two concatenated dodecamers [22].
These assemblies are often dependent on redox state, dissociating
into homodimers upon oxidation [23]. Previous studies of ecTpx
showed that the protein is a homodimer, regardless of the redox
state, and despite the lack of any inter-subunit disulphide bond [3].
We analysed the oligomeric state of oxidised and reduced ypTpx,
as well as the C61S mutant by AUC and SAXS. Sedimentation
velocity (SV) experiments revealed that all three forms of ypTpx
were completely monodisperse in solution, as evidenced by a single
dominant peak in the c(s) distribution (Figure 5). Infinite dilution
sedimentation coefficients (S020,w) were determined from the
concentration dependence of s20,w (obtained from fitting the SV
data with a non-interacting discrete species model in SEDFIT
[24]) for the oxidised and reduced forms of ypTpx (S020,w =3.04

Table 1. Refinement statistics for reported structures.

Reduced Tpx Reduced Tpx Oxidised Tpx Tpx C61S

PDB code 2XPD 3ZRE 3ZRD 2YJH

Space group P21 P64 P212121 P64

Unit cell (Å) a = 64.86
b = 92.07
c = 85.60
b= 91.41u

a = 65.01
c = 86.28

a = 56.18
b = 62.56
c = 88.00

a = 65.03
c = 85.60

Resolution (Å) 44.67 – 2.00 56.30 - 2.35 28.09 - 1.74 56.32 - 2.55

Protein residues (atoms) 903 (7449) 165 (1191) 339 (2517) 164 (1188)

Water molecules 490 12 199 4

Ligands DTT N/A N/A N/A

Rwork (%) 22.5 23.5 19.5 31.3

Rfree (%) 26.8 27.3 23.13 33.6

R.m.s.d. for bond lengths (Å)/angles (u) 0.022/1.8 0.02/1.995 0.009/1.080 0.005/0.772

Ramachandran allowed regions (%) 99.8 97.6 100.0 97.6

doi:10.1371/journal.pone.0032217.t001

Tpx from Yersinia pseudotuberculosis
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Figure 3. Crystal structures. (A) Cartoon representation of oxidised ypTpx. Strands and loops are purple, helices are green, and the disulphide
bond is represented as sticks. The N-terminal hairpin is highlighted in pink. The secondary structure elements are labelled. (B) Sequence alignment of
Tpx from a number of pathogens, with the secondary structure based on ypTpx. Black represents identical, and red highly similar residues (based on

Tpx from Yersinia pseudotuberculosis
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and 2.62 S, respectively). For ypTpx C61S S020,w is 2.80 S,
suggesting that this mutation does not induce structural instability
(i.e. the value is comparable with those determined for reduced
and oxidised ypTpx).
Sedimentation equilibrium (SE) data were fitted with the species

analysis model in SEDPHAT [25]. From the concentration
dependence of the resultant apparent mass of the single species
the infinite dilution mass (M0) was determined to be 41.563.4,
38.462.9, 39.460.4 kDa for oxidised, reduced and C61S ypTpx
respectively. The mass of ypTpx dimer, including the tag,
calculated from its amino acid sequence is 42,382 Da, which is
consistent with the experimentally determined masses. This
indicates that ypTpx is present solely as a dimer in solution. It
was not possible to fit the SE data with a monomer-dimer (or any
other plausible) self-association model, which is further consistent
with the complete dimerisation of the protein in the concentration
range studied.

Solution structure
The solution structures of ypTpx and the C61S mutant were

investigated using SAXS, a powerful method to structurally
analyse proteins in solution under more physiologically relevant
conditions [26]. Figure 6A shows a SAXS curve for ypTpxC61S,
representative of the data obtained for ypTpx in both oxidising and
reducing conditions. ypTpxC61S was obtained at a higher
concentration than the other samples, and subsequently produced
better scattering data. The Dmax and Rg of ypTpx and ypTpxC61S,
obtained by indirect Fourier transform with GNOM [27], were
the same (70.5 Å and 24.060.2 Å, respectively) indicative that
conformational changes induced by disulphide bond formation are
too small to be detected by SAXS. Theoretical scattering curves of
monomeric and dimeric atomic structures of Tpx were calculated,
and again confirm that Tpx is a dimer in solution (Figure 6A). A
low-resolution (11 Å) envelope of ypTpxC61S (Figure 6B) in
solution was generated using the ab initio modelling program
DAMMIN [28]. The fit of the model to the data is shown in
Figure 6A.
The high-resolution structure superimposes well onto the low-

resolution envelope (Figure 6B). The Dmax of the space-fill model
of the dimer crystal structure is approximately 68 Å, which agrees
with the Dmax obtained from the SAXS data (70.5 Å), indicating
that the low-resolution envelope describes the ypTpx dimer. The
differences in the Dmax values obtained from the two methods are

small, and may be explained by the fact that in the crystal
structure there is no electron density to account for the two N-
terminal residues of Tpx plus the hexa-histidine tag, therefore it
has not been included in calculations. However, as these residues
were present in the ypTpx studied by SAXS, we would expect the
Dmax value observed in solution by SAXS to exceed that
calculated for the incomplete crystal structure.
Rigid body modelling of the oxidised Tpx crystal structure

against the SAXS data, using BUNCH [29], based on a single
chain, and imposing P2 symmetry yielded a model similar to that
for the dimeric crystal structure. Comparison of the crystallo-
graphic model with the one fitted to the solution data using
DYNDOM [30] yielded a rotation angle of 21.4u and a 5 Å
translation. This freedom of movement corresponds well with that
observed for the structures of Tpx from other different species [4].

Modelling of salicylidene acylhydrazide compounds to
ypTpx
We have previously used NMR chemical shift mapping to

identify ypTpx amide groups that were shifted upon addition of
200 mM ME0052. The study mapped these shifting residues onto
the published TpxC61S structure from E. coli (PDB code 3HVV)
to show they clustered to a defined region of the protein. Now we
have obtained the high-resolution structure of ypTpx itself,
allowing us to model the binding of ME0052 and ME0055 to
both the oxidised and reduced forms of the protein and examine
how this correlates with the NMR data. These two compounds
were docked into the receptor structures using MOE Dock, and
the 25 best poses determined for each compound were ranked
after energy minimisation and dock scoring. Figure 7 shows the
lowest energy binding modes for ME0052 (Figure 7A) bound to
oxidised ypTpx. Docking using ME0055 gave equivalent binding
poses (data not shown). The binding pocket is mostly hydrophobic
(Figure 7A) with one hydrogen bond proposed between the
ME0052 p-hydroxyl to the ypTpx I153 carbonyl, which fits with
the chemical shift change for the neighbouring T154 amide
(Figure 7B). The chemical shift data indicated significant shifts in
the amides of residues from both subunits, highlighting the
importance of the dimer interface for the generation of the binding
pocket and compound binding, as illustrated in Figure S2A. The
binding site is also consistent with previously published Tpx-
substrate models [32].

Figure 4. Comparison of the oxidised and reduced active site. (A) Close-up of the active cysteines in the reduced structure. C61 is shown to
occlude the active site cleft. (B) Close-up of the reduced structure. The formation of the disulphide bond shifts the helix and opens a cleft, which
allows substrate access.
doi:10.1371/journal.pone.0032217.g004

an ALSCRIPT algorithm level of 0.7 [53]). The unravelling regions of a1 and a2, caused by the change of redox state, are highlighted by the lighter
colour in the secondary structure elements. The reactive C residues are highlighted in yellow, and C61S is marked by a triangle. (C) Close-up of the
dimer interface with the residues involved interactions marked as sticks, and salt bridges and hydrogen bonding partners are labelled. Bonds are
shown in dashes.
doi:10.1371/journal.pone.0032217.g003
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During transition to the reduced form, the loop containing G59
to C61 folds into the binding pocket predicted to accommodate the
compound. Similarly, the side chain of R133 undergoes a significant
conformational change. Collectively, these conformational changes
reduce the overall volume of the binding pocket (Figure 7C) and are
predicted to affect the binding of ME0052 to the reduced state of
ypTpx by inducing steric clashes. In fact, MOE Dock as not able to
find a suitable docking pose for the reduced state of ypTpx,
presumably because the binding site is occluded by the folded
extension of the a1 helix in the reduced state.
Accurately measuring the binding of the salicylidene acylhy-

drazides to any protein has proved problematic due to the low
solubility of the compounds in physiologically relevant solvents.
This has prohibited the application of techniques including
isothermal calorimetery and surface plasmon resonance that
would be default methods to measure binding of ligands to
proteins. Previously we have used an AUC-based method to
estimate Kd, giving values of 51 and 71 mM for the binding of
ME0052 to oxidised and reduced ypTpx, respectively [11]. These
data suggest only minor differences in compound binding to ypTpx
in the two oxidation states, although we would exercise caution in
the interpretation of these data due to the inherent inaccuracy of
measuring Kd by this method.
An alternative binding pose, that would accommodate binding of

ME0052 or ME0055, to both the oxidised and reduced forms of
ypTpx is presented as Figure S2B Although this model would require
some conformational accommodation of the binding site, the
compounds are predicted to be less buried in the pocket and
therefore binding would be largely equivalent irrespective of the
oxidation state of Tpx. Such conformational accommodation is
plausible given the large backbone fluctuations observed in each state.

Far-western analysis
To test the binding of ypTpx to salicylidene acylhydrazide

compounds, far-western blotting was used in which the protein
was resolved by SDS-PAGE, transferred to a nitrocellulose
membrane and probed using biotinylated ME0052 (ME0052-
bio) [33,34]. Interactions were then detected using a StreptAvidin-
HRP conjugate in a process similar to that used for a routine
western blot. Following SDS-PAGE and staining by Coomassie
blue, Tpx could be seen as a monomer of 21 kDa as well as a
dimer of 42 kDa (Figure 8). In comparison, the purified C61S

mutant was present only as a monomer of 21 kDa. This difference
can be attributed to the changes in the strength of the dimer
interface, arising from the loss of two salt bridges in the ‘forced’
reduced C61S mutant, which in turn is more susceptible to the
heat and detergent experienced during the far-western blotting
procedure. Far-western analysis indicated that ME0052-bio binds
with a far higher affinity to ypTpx dimer, as over four times the
amount of signal was seen corresponding to the dimer compared
with the monomer (see Material and Methods). This finding is
particularly stark when the relative proportions of dimer and
monomer indicated on the gel are considered: quantification of the
monomer-dimer on the SDS-PAGE gel indicated the ratio of these
two species was 15:1. This finding confirmed our previous data
[11] showing binding of ME0052-bio when tested against E. coli
overexpressing ecTpx but is more unambiguous as it demonstrates
binding to purified protein rather than through probing crude
lysates. The caveat with this approach is that the protein must
refold before binding the ligand. It could be that the better binding
of the ligand to the dimer is simply due to an inherently more
stable dimeric structure compared with the dissociated monomer.

Figure 6. SAXS results. (A) The experimental scattering curve of
ypTpxC61S (grey), overlaid with the curves for monomeric Tpx (green)
and dimeric Tpx (purple) (calculated using CRYSOL [50]) confirming the
dimeric solution state of the protein. The fit of the ab initiomodel to the
experimental data is shown in red. Inset is the distance distribution
function (p(r) versus r) of ypTpxC61S with error bars. (B) Space-filled
crystal structure of ypTpxC61S (purple) superposed onto the averaged
DAMMIN ab initio model (grey) using the program SUPCOMB [49].
doi:10.1371/journal.pone.0032217.g006

Figure 5. Analytical ultracentrifugation. c(s) distributions derived
via SEDFIT from SV data for ypTpx in oxidised (purple) and reduced
(blue) states, as well as ypTpxC61S (yellow) indicate that the protein is
monodisperse (dominated by a single, symmetrical peak) with the same
sedimentation coefficient regardless of redox state.
doi:10.1371/journal.pone.0032217.g005
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Therefore, the dimer refolds better than the monomer and gives
more signal. However, despite this reservation, the preferential
binding of the compound to the ypTpx dimer is consistent with our
modelling data and previous NMR studies that indicated both
subunits contribute to the binding pocket [11].

Conclusion
In summary, we have solved the high-resolution structure of

ypTpx in three forms enabling us to model the binding of
salicylidene acylhydrazide compounds. Binding of the compound,
ME0052, was found (by far-western blotting) to be markedly
stronger to the Tpx dimer compared with the monomer. This is
consistent with the surface area of the modelled binding site
predominantly comprising one subunit yet also including the
dimer interface. The solution structure confirms the oligomeric
state of the protein for both redox states.
Overall, the study provides insights into the binding of the

salicylidene acylhydrazide compounds to ypTpx, aiding our long-

term strategy aiming to understand the mode of action of these
compounds. Further studies characterising the role of the
conformational flexibility observed around the catalytic triad and
dimeric interface in ligand binding may yield additional insights
into the binding mechanisms of these compounds and guide efforts
to design even more effective inhibitors.

Materials and Methods

Protein expression and purification
ypTpx and ypTpxC61S were expressed and purified as described

previously [16], and the N-terminal hexa-histidine tag formed part
of the expressed protein.

Glutamine synthetase assay
The enzymatic activity of ypTpx was demonstrated by a

glutamine synthetase (GS) protection assay [15]. Briefly, 4 ml
(6.7 U) of commercially purchased GS (Sigma) was mixed with
increasing amounts of ypTpx (1 mg, 2 mg, 4 mg, 6 mg, 8 mg, 10 mg,
15 mg, 20 mg and 50 mg) and 10 ml inactivation solution (50 mM
DTT, 25 mM FeCl3), in a final volume of 100 ml (made up in
100 mM HEPES pH 7.4). The mix was incubated for 30 min at
room temperature. 2 ml of assay mix (100 mM HEPES, 10 mM
KH2AsO4, 20 mM NH2OH, 0.4 mM ADP, 0.5 mM MnCl2,
100 mM glutamine, pH 7.0–7.2) was added to each solution and
the incubation continued at 37uC. After 30 min, 1 ml of stop
solution (5.5% (w/v) FeCl3, 2% (w/v) TCA, 2.1% (v/v)
concentrated HCl) terminated the reaction. Absorbance of the
samples was measured at 540 nm.

Protein crystallisation
Purified proteins were dialysed overnight against 20 mM Tris

pH 7.5, 50 mMNaCl and kept at a concentration of approximately
8 mg ml21 (based on the absorbance at 280 nm, and a calculated
extinction coefficient of 4595 M21 cm21), for crystallisation studies
using crystallisation conditions described previously [16].

Diffraction data collection and structure solution
All diffraction data were collected at Diamond Light Source

(Oxfordshire UK), processed with MOSFLM [35] and scaled in
SCALA [36], both parts of the CCP4 suite of programs [37,38], or
d*TREK [39]. The relevant statistics are published elsewhere

Figure 7. Model for salicylidene acylhyrazide ME0052 binding mode to oxidised ypTpx crystal structure. (A) Binding mode for lowest
docked energy ME0052 (atoms represented as CPK orange for carbon, blue for nitrogen and red for bromines) and electrostatic surface for the
protein binding site (Connolly surface, sphere radius = 1.4 Å). ChemDraw representation for the ME0052 inhibitor is inset. (B) Detailed view of ME0052
binding mode (stick representation). Oxidised ypTpx residues with atom contacts within 3.5 Å of ME0052 inhibitor are shown (cyan). Residues F899
and L359 are contributed by the neighbouring monomer (green). A hydrogen bond (dashed line) is formed between inhibitor and I153 carbonyl. (C)
ME0052 binding mode from (B) with reduced ypTpx (protein backbone magenta ribbon) superposed on oxidised ypTpx; shown are a1 helix and the
R133 side chain of the reduced form partially occluding the binding pocket of oxidised form.
doi:10.1371/journal.pone.0032217.g007

Figure 8. Far-western of purified ypTpx. SDS-PAGE and Coomassie
staining of: lane M, molecular weight ladder; lane 1, ypTpx; lane 2,
ypTpxC61S and (lanes 3 and 4 respectively) far-western of: ypTpx and
ypTpxC61S probed with ME0052-bio. The arrow highlights the presence
of a small amount of dimeric ypTpx on the SDS-PAGE, which can be
contrasted with the far stronger signal from the corresponding band on
the far-western.
doi:10.1371/journal.pone.0032217.g008
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[16]. An improved data set for the oxidised structure of ypTpx was
collected and the relevant statistics are found in Table S1.
The structure of E. coli Tpx (PDB 3HVV) was used to solve the

structures of ypTpx by molecular replacement using PHASER [40]
as described previously [16]. Models were refined using RE-
FMAC5 [41] and BUSTER [42], using TLS parameterisation,
and inspected, and manipulated when required, in COOT [43],
where waters were added. Models were validated in COOT and
by the MolProbity server [44]. PDB files were superimposed using
LSQMAN [45].

Analytical ultracentrifugation
AUC was carried out in a Beckman Coulter (Palo Alto, CA)

Optima XL-I analytical ultracentrifuge. Sedimentation velocity (SV)
experiments were performed at 4uC at a rotor speed of 49 k rpm.
360 ml of ypTpx or ypTpxC61S in 20 mMTris pH 7.5, 50 mMNaCl,
at four different concentrations between 0.2 and 20 mg ml21, were
loaded into double sector centrepieces. To impose oxidising or
reducing conditions, 10 mMH2O2 or 5 mMDTT, respectively, were
added to the samples. Data were acquired with interference optics;
scans were taken every 7 minutes. Data were analysed using SEDFIT
[24]. The partial specific volume of ypTpx (0.7407 g ml21/
0.7138 g ml21) and the buffer density (1.00264 g ml21/
1.00100 g ml21) and viscosity (0.015835 P/0.010126 P) at 4uC and
20uC respectively, were calculated using the program SEDNTERP
[46]. Sedimentation equilibrium (SE) experiments were performed at
4uC and at rotor speeds of 18 and 24 k rpm. Samples of 80 ml were
loaded under the same conditions as for the SV experiments. Scans
were taken every 3 h until analysis of the scans with WinMATCH
(Jeffrey Lary, University of Connecticut, Storrs, CT, USA) indicated
that equilibrium had been reached. SE data were analysed with
SEDPHAT [25].

Small angle X-ray scattering (SAXS)
SAXS data were collected on the EMBL 633 beamline at the

DORIS storage ring of the DESY (Deutsches Elektronen Synchro-
tron) synchrotron (Hamburg, Germany). X-rays were scattered from
samples of varying concentrations of ypTpx or ypTpxC61S in 20 mM
Tris pH 7.5, 100 mM NaCl. Experiments were carried out at 4uC.
Data were processed using the program PRIMUS [47]. The distance
distribution function and maximum particle dimension (Dmax) were
determined using the program GNOM [27] (Part of ATSAS 2.4
program suite, EMBL Hamburg). Ab initio modelling of ypTpx was
carried out using the program DAMMIN [28]. Twenty DAMMIN
models were generated with an imposed 2-fold (P2) symmetry and
were merged and averaged using the DAMAVER program suite
[48]. The averaged DAMMIN model was superimposed onto the
ypTpx dimer crystal structure using SUPCOMB [49]. Theoretical
scattering curves of the ypTpx monomer and dimer were generated
from the crystal structure coordinates using CRYSOL [50].
Crystal structures were modelled against the solution structure

data by rigid body fitting, using BUNCH [29]. In order to ensure
maintenance of the correct dimer interface in the reconstruction,
distance restraints between interacting interface residues were
imposed, namely a maximum distance of 7 Å between D57 and
R93, and 4 Å between R110 and G125 (based on data from the
high-resolution structure).

Modelling of binding between Tpx and anti-virulence
compounds
All modeling was performed using Molecular Operating

Environment (MOE) (Chemical Computing Group Inc., Mon-
treal, Canada) software. Modeled ME0052 and ME0055 were

subjected to conformational searches for their lowest energy
conformations as docking input. The structures of oxidised and
reduced ypTpx were subjected to energy minimisation with the
MMFF94 force field and the GBSA solvation model prior to
docking. MOE Dock (MOE 2010 version 2010.10) was used in the
alpha triangle mode; the 25 best poses retained for each
compound based on the Affinity dG MOE dock score were
further ranked after energy minimisation.
Figures were made using PyMOL (www.pymol.org), ALINE

[51], and MOE. All crystal structures have been deposited with
the Protein Data Bank (codes presented in Table 1).

Far-western blotting
Samples of ypTpx and ypTpxC61S (100 mM) were heated for

10 min at 95uC with LDS loading buffer (NU-PAGE, Invitrogen)
and run in MES buffer (NU-PAGE, Invitrogen) on a 4–12% Bis-
Tris Novex gel (Invitrogen). The samples were blotted onto a
nitrocelluose membrane and the far-western blot was carried out
as described previously [11,52]. Briefly, the blot was incubated for
4 h at RT in 5% skimmed milk and was probed with 2 mM
ME0052-bio in PBS-Tween for 16 h at 4uC; biotin was detected
using HRP-conjugated StreptAvidin (Invitrogen). Band intensities
were quantified using ImageJ software (Rasband, http://imagej.
nih.gov/ij/, 1997–2011).

Supporting Information

Figure S1 The structure of ypTpxC61S superposed onto
that for ypTpx in the reduced state with an r.m.s.d. of
0.7 Å indicating that the overall fold of the proteins is
highly conserved.
(TIF)

Figure S2 (A) Model for salicylidene acylhydrazide ME0052
(CPK representation) binding to oxidised ypTpx in lowest energy
docked conformation (backbone ribbon representation, Connolly
surface of sphere radius 1.4 Å). Each subunit of the homodimer is
coloured differently (cyan and green ribbon). Spheres on the
protein ribbon represent amide groups with largest (blue) and
moderate (yellow) chemical shift perturbation as judged by NMR
HSQC when ME0052 binds [31]. *Amide sphere for L127 (blue).
(B) Alternate binding mode for ME0052 (CPK) to oxidised ypTpx
(cyan ribbon) with reduced ypTpx backbone superposed (magenta
ribbon). The arrow points to the region of significant backbone
and a1 conformational change between oxidised and reduced
states.
(TIF)

Table S1 Data collection statistics for the oxidized ypTpx
obtained in this study. Values in brackets denote highest resolution
shell.
(DOCX)
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a b s t r a c t

FolX encodes an epimerase that forms one step of the tetrahydrofolate biosynthetic pathway, which
is of interest as it is an established target for important drugs. Here we report the crystal structure of
FolX from the bacterial opportunistic pathogen Pseudomonas aeruginosa, as well as a detailed anal-
ysis of the protein in solution, using analytical ultracentrifugation (AUC) and small-angle X-ray scat-
tering (SAXS). In combination, these techniques confirm that the protein is an octamer both in the
crystal structure, and in solution.

Structured summary of protein interactions:
FolX and FolX bind by x-ray crystallography (View interaction)
FolX and FolX bind by cosedimentation in solution (View interaction)
FolX and FolX bind by x ray scattering (View interaction)

! 2012 Federation of European Biochemical Societies. Published by Elsevier B.V. All rights reserved.

1. Introduction

The tetrahydrofolate biosynthetic pathway is an established
target for important antibiotics including trimethoprim that inhib-
its the activity of bacterial dihydrofolate reductase [1–3]. However,
with the ever-increasing spread of antibiotic resistance in bacteria,
there is an urgent need to explore alternative approaches to
controlling pathogens. Recent work has elucidated the target
proteins of one group of so-called ‘‘anti-virulence’’ compounds,
the salicylidene acylhydrazides. In this published study [4], several
target proteins were identified including FolX, encoded by a gene
only carried by the gammaproteobacteria. FolX has been shown
to act as an epimerase (Fig. 1) in conjunction with FolM, a reduc-
tase, during the conversion of dihydroneopterin triphosphate to
tetrahydrobiopterin [5]. Therefore, FolX and FolM are essential
for tetrahydromonapterin synthesis in species such as Escherichia
coli and Pseudomonas aeruginosa.

Here we report the crystal structure of FolX from P. aeruginosa
as well as a detailed analysis of the protein in solution using

analytical ultracentrifugation (AUC) and small-angle X-ray scatter-
ing (SAXS). The combination of these techniques confirms that the
octameric crystal structure is consistent with the biological state of
FolX in solution.

2. Materials and methods

2.1. Protein expression and purification

The gene encoding FolX was amplified from P. aeruginosa geno-
mic DNA and cloned into the vector pET-151 (Invitrogen) [4]. The
expression and purification was performed following previously
published methods [6].

2.2. Crystallisation

Purified FolX was dialysed against 20 mM Tris pH 7.5, 50 mM
NaCl and concentrated to approximately 6 mg ml!1, based on the
absorbance at 280 nm (A280) and an extinction coefficient of
5960 M cm!1 derived from the sequence composition. Screens
were set up using commercially available crystallisation kits, using
vapour diffusion, with drops consisting of 500 nl protein solution
and 500 nl reservoir. Cubes (0.2 " 0.2 " 0.2 mm) appeared in con-
ditions, containing 40% (v/v) 1,2-propanediol, 100 mM HEPES pH
7.5, within a week, at room temperature.

0014-5793/$36.00 ! 2012 Federation of European Biochemical Societies. Published by Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.febslet.2012.03.031

Abbreviations: FolX, 7,8-dihydroneopterin-triphosphate-epimerase; AUC, ana-
lytical ultracentrifugation; SAXS, small-angle X-ray scattering; SV, sedimentation
velocity; SE, sedimentation equilibrium
⇑ Corresponding author. Address: Sir Graeme Davies Building, 120 University

Place, University of Glasgow, Glasgow G12 8QQ, UK. Fax: +44 141 330 4600.
E-mail address: Andrew.roe@glasgow.ac.uk (A.J. Roe).
URL: http://www.gla.ac.uk:443/ibls/staff/staff.php?who=Pee~Pd (A.J. Roe).
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2.3. Data collection, processing and structure solution

Crystals were flash-frozen in liquid nitrogen, with no further
cryo-protection, and brought to Diamond Light Source, station
I03. Data were collected on a PILATES 6M detector, at a wavelength
of 0.97625 Å. A total of 127! of data were collected using an incre-
ment of 0.15!. Data were processed using MOSFLM [7] and scaled
in SCALA [8]. The structure was determined using the Balbes
molecular replacement server [9], which identified PDB entry
1B9L [10] as the best search model. The solved structure was re-
fined with BUSTER [11], using TLS parameterisation and torsion re-
straints from the search model, and inspected and altered when
required, using COOT [12]. Waters were added using BUSTER.
The geometry of the structure was validated by MOLPROBITY
[13]. The data showed signs of anisotropy and were processed to
3.0 Å, based on the statistical factors presented in Table 1, although
diffraction spots could be detected closer to 2.5 Å.

2.4. Analytical ultracentrifugation

Purified FolX was dialysed against 20 mM Tris pH 7.5, 150 mM
NaCl and concentrated to approximately 10 mg ml!1, based on the
A280. Analytical ultracentrifugation (AUC) was carried out in a
Beckman Coulter (Palo Alto, CA) Optima XL-I analytical ultracentri-
fuge. Sedimentation velocity (SV) experiments were performed at
4 !C at a rotor speed of 49 krpm. 360 ll of sample, at concentra-
tions of FolX ranging between 0.2 and 10 mg ml!1, were loaded
into double sector centrepieces. Data were acquired every 7 min
with interference and absorbance optics and were subsequently
analysed using SEDFIT [14]. The partial specific volume of FolX
(0.737/0.743 g ml!1), the buffer density (1.00677/1.00499 g ml!1)
and viscosity (0.0156/0.0102 P) at 4 !C and 20 !C respectively, were

all calculated using the program SEDNTERP [15]. Sedimentation
equilibrium (SE) experiments were carried out with the same
range of FolX concentrations using 90 ll of sample with a rotor
speed of 23 krpm. Scans were taken every 3 h until analysis of
the scans, using WinMATCH (Jeffrey Lary, University of Connecti-
cut, Storrs, CT, USA), indicated that equilibrium had been reached.
SE data were analysed using Origin and were fitted with a tetra-
mer–octamer model with non-ideality. The dissociation constant
was calculated using the method described by Solovyova et al. [16].

Fig. 1. Chemdraw representation of the epimerase reaction catalysed by FolX, where dihydroneopterin is converted to dihydromonapterin triphosphate.

Table 1
Data collection, refinement and model quality statistics for FolX. Values in brackets
represent the values of the highest resolution shell. R.m.s.d. is root-mean square
deviation.

PDB code 4AEY

Space group I432
Unit Cell (Å) a = 133.98
Resolution (Å) 94.74–3.00 (3.16–3.00)
Observed reflections 103928
Unique reflections 4383
Multiplicity 23.7 (25.1)
Completeness (%) 100.0 (100.0)
Rmeas (%) 5.1 (141.6)
Rpim (%) 1.1 (38.4)
I/rI 34.3 (2.9)
Wilson B (Å2) 115.3

Protein residues/atoms 107/754
Water molecules 8
Rwork (%) 28.3
Rfree (%) 31.1
R.m.s.d. for bond lengths (Å)/angles (!) 0.01/1.49
Molprobity score 13.9 [97th percentile]

Fig. 2. (A) Cartoon representation of a subunit of FolX. The helices are coloured in
purple and the strands are coloured in teal. The N- and C-termini have been
labelled. (B) Structural alignment of FolX from P. aeruginosa and E. coli, with
secondary structure elements coloured as above. Highlighted in yellow are the
residues involved in the putative active site. Residues in grey indicate residues not
modelled in the electron density.

M. Gabrielsen et al. / FEBS Letters 586 (2012) 1160–1165 1161
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2.5. Small angle X-ray scattering measurements

SAXS data were collected at the ESRF ID14 EH3 beamline for
samples with a range of FolX concentrations of between 0.5 and
6 mg ml!1 in 20 mM Tris pH 7.5, 150 mM NaCl. No concentration
dependence effects were observed, therefore data from the highest
concentration (6 mg ml!1) were processed for further analysis.
Initial processing of the data was done using PRIMUS and p(r) anal-
ysis was carried out using GNOM [17]. The resolution of the data
was calculated from the highest angle at which useable scattering
data were recorded [16] Ab initio models of FolX were generated
from the experimental data using DAMMIF [18]. Twenty DAMMIF
models were superimposed and averaged using DAMAVER [19]
and the averaged model was superimposed onto the crystal
structure using SUPCOMB [20].

Figures were made using ALINE [21] and PyMOL [22].

3. Results and discussion

3.1. Monomeric structure

The monomeric structure of FolX comprised a four-stranded
antiparallel sheet, composed of b1 (residues 10–12 and 16–20),
b2 (residues 33–42), b3 (residues 98–106) and b4 (residues
114–121) (Fig. 2A). The broken b1 strand, caused by a small kink

introduced in the strand, was also observed in the structure of FolX
from E. coli [10]. A short a-helix (a1, 4 residues) is located in the
loop between sheets b1 and b2, whereas a -helices a2 and a3
are nestled against the sheet on the concave side. The structure
is not complete, as only residues 6–46 and 55–122 can be observed
in the electron density. This disordered region exhibits the greatest
sequence disparity compared with E. coli FolX (Fig. 2B) although it
is located opposite to the active site and is therefore unlikely to af-
fect overall function. There are a number of side chains that cannot
be observed in the electron density, and have, accordingly, been
cut back to the last ordered atom.

The sequence and structure of FolX are highly conserved
throughout the gammaproteobacteria, and the sequence identity
and similarity between FolX from P. aeruginosa and E. coli is 60%
and 78% respectively (based on a level of 0.7, using the ALSCRIPT
algorithm [23]) (Fig. 2B). The structures of the two homologues
superpose with a root-mean square deviation (r.m.s.d.) of 0.99 Å
for 100 Ca.. The main differences are mostly limited to the loop be-
tween a2 and b3. These differences are not localised near the inter-
faces, or the putative active site.

3.2. Quaternary structure

FolX crystallised in space group I432, with a single chain in the
asymmetric unit. The Protein Interfaces, Surfaces and Assemblies
(PDBePISA) server [24] suggests that the oligomeric state, based

Fig. 3. Oligomerisation of FolX. (A) The tetramer ring formed by FolX dimerises to form an octamer (B). (C) The interface between the tetrameric rings is stabilised by four
hydrogen bonds (shown as dashed lines) between residues R19, R17 and E72 (shown in sticks). Active site residues are highlighted in purple.
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on the crystallographic symmetry, is tetrameric (Fig. 3A), consist-
ing of a circle made up of the convex sides of the sheets of the sub-
units facing each other. The interfaces between the subunits are
made up by strands b4 on one subunit and b1 on the next in the
circle. The contacts comprise 20 residues on each strand, account-
ing for !18% of the total solvent accessible area of the tetramer.
The interface is made up by hydrogen bonds formed between a
number of residues, mostly involving main chain nitrogen and
carboxyl groups (Supplementary Table 1).

Previous studies have suggested that FolX is an octamer [10,25].
However, when the crystal structure is analysed by PDBePISA, it is
predicted to be a tetramer. The only interactions between the tet-

ramers, in what would be a dimer of tetramers (Fig. 3B), involve 7%
of the solvent accessible area compared with 18% involved in
stabilising the tetramer itself. Analysis of the interface between
the tetrameric rings, using PDBePISA, indicates that there are 16
hydrogen bonds and 8 salt bridges connecting the two tetramers
(Supplementary Table 2), which may suggest that this interaction
is significant despite the relatively small interface area.

In order to try to get conclusive evidence for the quaternary
state of FolX, analytical ultracentrifugation was performed. Sedi-
mentation velocity experiments revealed that FolX was present
as a single species in solution, as evidenced by a single peak in
the concentration distribution of the apparent s20,w (c(s), Fig. 4A).
The infinite dilution sedimentation coefficient (s020;w) of FolX, de-
rived from the concentration dependence of s20,w, determined by
fitting the data with a non-interacting discrete species model, is
6.09 ± 0.03 S. This corresponds with the value of s020;w computed
(using SOMO [26]) for the octamer crystal structure (5.97 S) and
not with that computed for the tetramer (3.62 S). Sedimentation
equilibrium data fitted with a single species model indicated the
presence of a species with a mass of 141,500 ± 6659 Da at infinite
dilution (M0). This value is slightly lower than the calculated oct-
amer mass of 143,864 Da, therefore, in order to improve the fit of
the model parameters, the effects of non-ideality and the presence
of a tetramer–octamer equilibrium were introduced into the data
analysis. Addition of non-ideality improved the v2 of the global
fit from 0.01890 to 0.00316. Extending the model to include a tet-
ramer–octamer equilibrium further improved the fit to a v2 of
0.00297 and gave a Kd of 0.887 lM. The fit to the data along with
the resultant residuals is shown in Fig. 4B and C.

3.3. Active site

Ploom et al. [10] suggested a putative active site for FolX from
E. coli involving residues that are mostly conserved between
E. coli and P. aeruginosa with only 2 substitutions (Asn to Glu and
Lys to Arg, respectively) (Fig. 2B). Most of these residues are disor-
dered and not present in the electron density, implying that the
active site of P. aeruginosa FolX is flexible in the absence of sub-
strate, or exhibits multiple conformations. The active site does
not appear to be affected by the formation of the octamer (Fig. 3C).

3.4. SAXS structure

To further confirm the oligomeric state of FolX, the solution
structure was determined using SAXS. Indirect Fourier transforma-
tion of the data using GNOM [17] indicated a Dmax of 177 Å and an
Rg of 44.11 ± 0.6 Å. An ab initio model of FolX was generated using
DAMMIF [18], imposing P4 symmetry, based on the crystal struc-
ture, and the fit of the final averaged model to the experimental
data is shown in Fig. 5A. We have determined the Kd of FolX to
be 0.887 lM, therefore at the protein concentration used in the
SAXS study 99.5% (by mass) of the protein would have been fully
octamerised. The crystal structure of the octamer was superposed
onto the 10.5 Å resolution envelope of FolX in solution, (Fig. 5B).
The octamer crystal structure fits well into the envelope confirm-
ing that this is the true solution oligomeric state.

Here we present the structure of FolX from P. aeruginosa, which
is an octamer in both the crystal and in solution (in equilibrium
with its tetrameric form). Despite only 7% of the surface area of
the two tetramers being involved in the interface these interac-
tions are stabilised by 16 hydrogen bonds and 8 salt bridges. Con-
sequently the association of the two tetrameric rings is strong,
with a Kd of 0.887 lM indicating a high affinity association.

The active site of FolX is predicted to comprise residues from
two adjacent subunits, which suggests that the tetramer is essen-
tial for the activity of the enzyme. The functional need for an

Fig. 4. AUC analysis of FolX. (A) c(S) distributions derived via SEDFIT from SV data
for varying concentrations of FolX are dominated by a peak at s20,w " 4 S. Different
concentrations are shown in different colours: 0.2 mg ml#1, light pink; 0.5 mg ml#1,
purple; 1 mg ml#1, grey; 2.5 mg ml#1, green; 5 mg ml#1, pink, 7.5 mg ml#1, blue;
10 mg ml#1, orange. (B and C) The global fit to SE data using a non-ideal tetramer–
octamer self-association model. The experimental data and fits are shown in (B);
the residuals for each fit are plotted in (C). Different protein concentrations are
represented by the colour scheme used in (A).
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octameric form is not apparent from the previously published bio-
chemical data. We speculate that the formation of the octamer
may play a role in the stability of FolX, which could be tested by
examining the half-life of the protein.
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Thiol peroxidase (Tpx) is an atypical 2-Cys peroxiredoxin, which has been
suggested to be important for cell survival and virulence in Gram-negative
pathogens. The structure of a catalytically inactive version of this protein in
an orthorhombic crystal form has been determined by molecular replacement.
Structural alignments revealed that Tpx is conserved. Analysis of the crystal
packing shows that the linker region of the affinity tag is important for formation
of the crystal lattice.

1. Introduction

Thiol peroxidase (Tpx) is an atypical 2-Cys peroxiredoxin found in
both Gram-negative and Gram-positive bacteria (Cha et al., 1995).
Tpx is a redox-active protein that reduces alkyl peroxides and
hydrogen peroxide through the catalytic recycling of a disulfide bond
between cysteines 61 and 95. This cycle results in the production of
water, with reduced Tpx being regenerated through interaction with
thioredoxin (Baker & Poole, 2003). Tpx makes a major contribution
to redox homeostasis in the bacterial cell. For example, Escherichia
coli Tpx deletion mutants displayed reduced survival after exposure
to peroxide (Cha et al., 1995). Furthermore, this protein has been
shown to be important for the survival of human pathogens such
as Salmonella typhimurium, in which the ability to withstand the
oxidative burst in the phagosome is essential (Horst et al., 2010). Tpx
has also been implicated in the virulence of Gram-negative pathogens
as it has been shown to be one of the target proteins of the sali-
cylidene acylhydrazides (Wang et al., 2011). These so-called ‘anti-
virulence’ compounds inhibit the bacterial type 3 secretion system,
which is used by pathogens to modulate host-cell pathways and
facilitate disease (Baron, 2010).
Here, we describe the crystallization and structure analysis of the

catalytically inactive mutant TpxC61S from E. coli, which represents
a ‘forced reduced’ structure as described by Hall et al. (2009). The
crystals diffracted to 1.97 Å resolution and exhibited an ortho-
rhombic form. A brief comparison of this structure with a number
of structures of Tpx present in the Protein Data Bank, including
a trigonal crystal form of the same mutant from E. coli (Hall et al.,
2009), is presented. Analysis of the crystal packing of the two
TpxC61S structures reveals the importance of parts of the affinity tag
in forming crystal contacts in the orthorhombic space group.

2. Materials and methods

2.1. Cloning, expression and purification

The C61S mutant of Tpx was obtained by site-directed mutagenesis
utilizing a QuikChange site-directed mutagenesis kit (Stratagene)
with the primer pair ecTpx5/3 (CGTACTGATGCGGCCGAAA-
CACCGGTATC and GATACCGGTGTTTCGGCCGCATCAGTA-
CG); the construct was confirmed by DNA sequencing. The amplified
product was cloned into the TOPO pET-151 (Invitrogen) expression
vector, which encodes an N-terminal affinity tag consisting of a
hexahistidine sequence motif with a TEV cleavage site and a linker
region consisting of 25 residues. The resulting construct was trans-
formed into E. coli BL21 DE3 (!D3) cells and grown in 1 l LB
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medium containing ampicillin (100 mg ml!1). The protein was puri-
fied using immobilized metal-affinity chromatography protocols as
described elsewhere (Gabrielsen et al., 2010) and dialysed against
20 mM Tris pH 7.5, 50 mM NaCl.

2.2. Crystallization

Purified protein with affinity tag at approximately 8 mg ml!1 was
screened by sitting-drop vapour diffusion using several commercial
crystallization screens with 1 ml drops consisting of a 1:1 ratio of
protein and reservoir solutions. The crystal trays were incubated at
293 K. Crystals appeared in the JCSG+ Suite (Molecular Dimensions
Ltd) after two weeks against a reservoir consisting of 0.2 M MgCl2,
0.1 M Tris pH 7, 10% polyethylene glycol 8000. The crystal was

cryoprotected by a short soak in paraffin oil (Riboldi-Tunnicliffe &
Hilgenfeld, 1999) before being flash-cooled in liquid nitrogen.

2.3. X-ray data measurements, structure solution and refinement

Diffraction data were collected using an ADSCQ315 CCD detector
on Diamond Light Source beamline I04 at a wavelength of 0.9763 Å.
Data were processed using MOSFLM (Leslie, 1992) and scaled and
merged using SCALA (Evans, 2006) from the CCP4 suite (Winn et
al., 2011). The structure of TpxC61S was determined using Phaser;
the existing TpxC61S structure from E. coli (PDB entry 3hvv; Hall et
al., 2009) was used as a search model for molecular replacement. The
structure was refined using REFMAC5 (Murshudov et al., 2011) and
BUSTER (Bricogne et al., 2011). The model was manipulated as
required and waters were added using Coot (Emsley et al., 2010). The
model was validated using Coot and MolProbity (Chen et al., 2010).
PISA was used to analyze protein interfaces and crystal contacts
(Krissinel & Henrick, 2007) and structural superpositions were
performed using the SUPER command in PyMOL (Schrödinger;
http://www.pymol.org). Figures were produced using ALINE (Bond
& Schüttelkopf, 2009) and PyMOL.

The structure and data were deposited in the Protein Data Bank
(Velankar et al., 2012; accession code 4af2).

3. Results and discussion

3.1. Crystallization, data collection and structure determination

The crystals of the C61S mutant of Tpx from E. coli were ortho-
rhombic, with dimensions of approximately 0.1 " 0.1 " 0.03 mm
(Fig. 1a), and belonged to space group C2221, with unit-cell para-
meters a = 49.37, b = 71.75, c = 121.93 Å. Data were collected to
a resolution of 1.97 Å (Fig. 1b), and the relevant data-collection
statistics are presented in Table 1. The asymmetric unit comprised
one subunit with a Matthews coefficient of 3.09 Å3 Da!1, indicating a
solvent content of 60%. The data processed well, with overall Rmeas

and Rp.i.m. values of 14.2% and 5.7%, respectively.
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Figure 1
E. coli TpxC61S crystals and diffraction. (a) The orthrombic crystals have
dimensions of 0.1 " 0.1 " 0.3 mm. (b) The crystals diffracted to 1.97 Å resolution
(at the detector edge) and belonged to space group C2221.

Table 1
Data-collection and refinement statistics.

Values in parentheses are for the highest resolution shell.

PDB code 4a2f
Space group C2221
Unit-cell parameters (Å) a = 49.37, b = 71.75, c = 121.93
Resolution (Å) 40.67–1.97 (2.08–1.97)
Observed reflections 96980
Unique reflections 15679
Multiplicity 6.2 (6.6)
Completeness (%) 90.2 (100)
Rmeas† (%) 14.2 (67.5)
Rp.i.m.‡ (%) 5.7 (26.0)
hI/!(I)i 7.5 (2.8)
Wilson B factor (Å2) 19.9
Matthews coefficient (Å3 Da!1) 3.09
Solvent content (%) 60.16
Water O atoms 170
Rwork (%) 22.93
Rfree (%) 28.28
R.m.s.d. for bond lengths (Å)/angles ($) 0.009/1.17
Average isotropic thermal parameters (Å2)

Main chain 35.34
Side chain 40.95
Water O atoms 37.53

Ramachandran outliers 0
MolProbity clash score 6.57 [94th percentile]

† Rmeas =
P

hklfNðhklÞ=½NðhklÞ ! 1(g1=2
P

i jIiðhklÞ ! hIðhklÞij=
P

hkl

P
i IiðhklÞ.

‡ Rp.i.m. =
P

hklf1=½NðhklÞ ! 1(g1=2
P

i jIiðhklÞ ! hIðhklÞij=
P

hkl

P
i IiðhklÞ.
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The molecular-replacement solution was refined to final Rwork and
Rfree values of 22.9% and 28.3%, respectively. There are no outliers in
the Ramachandran plot and the structure is in the 94th percentile of
MolProbity clash scores (Chen et al., 2010). All relevant structure-
refinement statistics are listed in Table 1.

3.2. Overall structure of TpxC61S

TpxC61S exhibits a thioredoxin-like fold with a seven-stranded
!-sheet flanked by four "-helices, with an additional two N-terminal
!-strands that are typical for Tpx but are not found in other peroxi-
redoxin structures (Fig. 2). Owing to the mutation of the active
cysteine residue to a serine, the structure is locked in the reduced
confirmation. This conformation has an elongated "1 helix, which
makes Cys61 available for interactions with H2O2 or alkyl peroxides;
however, the presence of the mutation to serine prevents these

interactions. Following oxidation of Cys61, helix "1 becomes un-
ravelled to form an intramolecular disulfide bond with residue Cys95
(Hall et al., 2009; Gabrielsen et al., 2012). The conformational change
observed in response to redox state is shown in Fig. 3(b).

Tpx forms a homodimer in solution (Baker & Poole, 2003;
Gabrielsen et al., 2012). In this crystal structure the dimer is formed
by a crystallographic symmetry-related molecule. The structure of
TpxC61S superposes well onto other crystal structures of reduced
Tpx (Table 2). In particular, this mutant superposes with the wild-
type reduced protein from Yersinia pseudotuberculosis (Gabrielsen
et al., 2012) with a root-mean-square deviation (r.m.s.d.) of 0.376 Å,
indicating a high degree of similarity (Fig. 3a). This confirms the
assumption made by Hall et al. (2009) that TpxC61S represents a
‘forced reduced’ structure. When compared with the oxidized E. coli
structure (PDB entry 3hvs; Hall et al., 2009), TpxC61S superposes
with an r.m.s.d. of 0.711 Å. This reflects the local conformational
change between the oxidized and the reduced structure mediated by
the formation of a disulfide bond between Cys61 and Cys95 (Fig. 3b).

3.3. Analysis of the crystal lattice

The orthorhombic form of TpxC61S superposes well onto the
existing trigonal TpxC61S structure (PDB entry 3hvv; Hall et al.,
2009) with an r.m.s.d. of 0.207 Å, showing that despite the different
space groups (C2221 and P3121, respectively) the structure remains
essentially the same (Fig. 2b). However, when investigating the
crystal packing, a noticeable difference between the two crystal forms
became apparent. The unit cell of the trigonal form of TpxC61S is
much more densly packed, with a solvent content of 42%. In contrast,
orthorhombic TpxC61S has a solvent content of 60%. This explains
the difference in the crystal contacts formed between the monomeric
asymmetric unit and its environment. Whilst the trigonal crystal form
has ten neighbouring TpxC61S molecules within 5.0 Å, the ortho-
rhombic form has only six.

Despite the more spacious packing of the protein in C2221, the
crystals diffract similarly and are robust. When analyzing the crystal
lattice, the linker region of the affinity-tag construct, which is
accounted for in the electron density in orthorhombic TpxC61S, is
involved in several crystal contacts and thus stabilizes the crystal
through facilitating lattice formation (Fig. 4a).

Analysis of the crystal packing in the orthorhombic crystal lattice
using the Protein Interfaces, Surfaces and Assemblies (PISA) server
(Krissinel & Henrick, 2007) revealed that 17% of the total surface
area of 8349 Å2 was buried. The largest buried area occurs at the
dimerization interface of the protein, which accounts for about half of
the buried surface area. The rest of the crystal contacts are formed
between the linker region of the affinity tag of one molecule and a
neighbouring molecule, as shown in Fig. 4(b), with a smaller second
crystal contact with another subunit. The area of contact conferred by
the linker region is stabilized by two hydrogen bonds between the tag
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Figure 2
The structure of orthorhombic TpxC61S compared with existing structures. (a) The
overall structure of TpxC61S is shown with Ser61 (red) and Cys95 (yellow)
highlighted. The N- and C-termini of the protein have been labelled, along with
the secondary-structure elements. (b) The sequence of the purified and crystallized
protein with secondary-structure elements indicated above and the catalytic
residues highlighted. The affinity tag is shown in grey, with the part of the tag that
can be observed in electron density shown in pink.

Table 2
Superposition of orthorhombic TpxC61S with reduced wild-type and ‘forced
reduced’ mutated Tpx structures.

The oxidized Tpx from E. coli (PDB entry 3hvs) has been added for completeness.

Species PDB code

Escherichia coli 3hvv
Yersinia pseudotuberculosis 2xpd
Y. pseudotuberculosis 2yjh
Mycobacterium tuberculosis 1y25
Streptococcus pneumoniae 1psq
E. coli 3hvs
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(Ile!4 and Phe!1) and a symmetry-related molecule (Lys033)
(Fig. 4b). In comparison, the buried surface area between trigonal
TpxC61S and symmetry-related neighbours makes up around 10% of

the total surface area. However, each subunit makes direct crystal
contacts with eight symmetry-related molecules. This highlights the
importance of the tag in stabilizing TpxC61S in the orthorhombic
form.

4. Conclusions

We have reported the structure of an orthorhombic crystal form of
TpxC61S from E. coli at 1.97 Å resolution. The overall structure is
well conserved amongst known homologues and this mutant form is a
good representation of the reduced form of Tpx. The crystal lattice is
held in place by the linker region of the affinity tag of one subunit
attaching to a neighbouring unit, threading throughout the lattice.
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Figure 4
Crystal packing of TpxC61S. (a) The crystal lattice formed in the orthorhombic
crystal form of TpxC61S highlights the importance of the linker region of the
affinity tag (pink) in forming crystal contacts. The biological dimer formed by
crystallographic symmetry is shown in slate, with other molecules in the crystal
lattice shown in light blue. (b) A detailed view of the crystal contacts between the
linker region and a symmetry-related molecule highlighted in the black box shown
in (a). The residues involved in hydrogen-bond formation have been labelled,
namely Lys033 N! to Ile!4 N (3.2 Å) and Lys033 O to Phe!1 O (3.1 Å). Hydrogen
bonds are shown as dashed lines.

Figure 3
Comparison of TpxC61S with existing Tpx structures. (a) Superposition of orthorhombic TpxC61S (slate) with trigonal TpxC61S (PDB entry 3hvv; Hall et al., 2009; pink;
E. coli) and reduced wild-type Tpx (PDB entry 2xpd; Gabrielsen et al., 2010; green; Y. pseudotuberculosis) illustrates the high level of similarity between this structure, the
existing TpxC61S structure from E. coli and that of reduced wild-type Tpx. (b) Orthorhombic TpxC61S (slate) superimposes less well with oxidized wild-type Tpx (cyan;
PDB entry 3hvs; Hall et al., 2009) owing to the confirmational change caused by the differing redox states.
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