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7$!&"*)$*6"+&"#,"&"*6)+0*#"/#"!&0,)$#/0*(0/#6",)0+&"#/0#6",).)2+#,"#/$+1)&',#G#

0+.5'*0#,"#/0!#60+,<%'/0!=##

#
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!!!! !!

"#$%&'!()!*&+,-..#/0!1-!2&%,+3!4'&'!-5#,'&!!"#$%&'!6)!7%8&#9#-0,+!1-!:&8+;!4'&'!-3,%1#+!
#02-3,'.#/0!0',%&';)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1-!8#+;+$<'!1-!!"#$%&'()*))!='3!>'&'3?!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!@'A'&#,)!BCCD)!
!!

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

!

E-!3'8-!F%-!!"#$%&'()*)!GH5'0$-;#3,'!'+#,-".!IJJJK!A!!"#/0102%1#G*-&-#&'!'+#,-)?!

IJJDK!4'3'0!4+&!.#0.+!-3,'1#+3!;'&5';-3L!3#0!-98'&$+?!-0!-;!.'3+!1-!!"#$%&'()*)!

0+!-M#3,-!#02+&9'.#/0!4'&'!#1-0,#2#.'&!.'1'!#03,'&?!4+&!-;;+?!4'&'!1-,-&9#0'&!;'!

1%&'.#/0!1-!N3,-?!3-!&-F%#&#/!#1-0,#2#.'&!4&-5#'9-0,-!.'1'!#03,'&!;'&5';)!O;!3'8-&!

F%-!-;!#03-.,+!4'3'!-;!-3,'1+!1-!;'&5'!A!4%4'!1-0,&+!1-!;'!3-9#;;'?!3-!.+03#1-&/!

F%-! 1-0,&+! 1-! N3,'! 3-! -0.+0,&'8'0! ;'3! -M%5#'3! 1-! .'1'! #03,'&! ;'&5';)! *'&'!

-M,&'-&! .'1'! -M%5#'?! 3-! .+;-.,'&+0! 3-9#;;'3! 1-! $%'0:8'0'! #02-3,'1'3!

0',%&';9-0,-)! ='! -M,&'..#/0! 1-! ;'3! -M%5#'3! 3-! &-';#P/! -0! %0! 9#.&+3.+4#+!

-3,-&-+3./4#.+)! Q-! ;'3! -M%5#'3! &-.%4-&'1'3! 3-! '#3;'&+0! ;'3! 9'01<8%;'3! A! 3-!

R#.#-&+0! 9+0,'S-3! ,-94+&';-3! -0! $;#.-&#0'! 4'&'! &-';#P'&! ;'3! 9-1#.#+0-3)!

*+3,-&#+&9-0,-?! -;! -3,%1#+! 2+,+$&:2#.+! 3-! &-';#P/! -0! %0! 2+,+9#.&+3.+4#+! TTT! 1-!

7'&;! U-#33V! .+0! .:9'&'! 1#$#,';! *#M-&'V! *&+2-33#+0';! A! ;'! 9-1#.#/0! 1-! ;'3!

#9:$-0-3! 1#$#,';#P'1'3! 3-! &-';#P/! .+0! -;! 4&+$&'9'! T9'$-! W++;! 4'&'!X#01+Y3!

5-&)!Z)C!GX#;.+M!'+#,-".!BCCBK)!Q-!.'1'!9'01<8%;'!3-!9#1#/!;'!;+0$#,%1!4'&,#-01+!

1-;!.+01#;+!9'01#8%;'&!R'3,'!3%!:4#.-!A! ;'!'0.R%&'!3-! ,+9/!1-! ;'!4'&,-!9:3!

'0.R'! G"#$)! DK)! H0! ,+,';?! 3-!9#1#-&+0! I[B! A! BC(!9'01<8%;'3?! '0.R+! A! ;'&$+?!
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!"#$"%&'()*"+&",-./- &)*)01-2"- /)#-*)+2345/)#- 65"-5&'/'7)21- $)!)- 2"&"!*'+)!-

/1#- 3+#&)!"#- /)!()/"#- 2"- !"# $%&%'(&,- 8"- "/)41!)!1+- /)#- 2'#&!'45%'1+"#- 2"-

6!"%5"+%')- )9!5$:+21/)#- "+- %/)#"#- 2"- ;- )*- $)!)- #5- )+:/'#'#- 9!:6'%1- <- 5+-

)+:/'#'#- 2'#%!'*'+)+&"- $)!)- 2"&"!*'+)!- "/- +=*"!1- 2"- '+#&)!"#- /)!()/"#-

"*$/")+21-"/-$)>5"&"-"#&)23#&'%1-8?8-("!#'@+-A,B,--

-

-

C'95!)-D,-E)+2345/)-2"-!"#*(+,-./.#

!

"#$#%!&'()'!*+!,-*'!*+!'*.)/01!*+!!"#$%&'()*)-

-

F)!)- 2"&"!*'+)!- /)- /1+9"('2)2- 2"- /1#- )25/&1#G- #"- %1/"%&)!1+- 6!5&1#- 2"-

95)+:4)+)-<-#"-'+&!125H"!1+-"+-H)5/)#-$)!)-"#$"!)!-/)-"*"!9"+%'),-I1#-)25/&1#-

*)%J1#- #"- %1/1%)!1+- '+2'('25)/*"+&"- "+- 6!)#%1#- 2"- $/:#&'%1- 2"- 5+- /'&!1- 2"-

%)$)%'2)2G- "+- /)- $)!&"- '+&"!+)- 2"- /)- &)$)- 2"- K#&1#- #"- )#$"!H@- 5+)- #1/5%'@+-

)75%)!)2)- L)95)- <- )7=%)!G- BM*I- <- B- 9G- !"#$"%&'()*"+&"N- %1*1-)/'*"+&1,- I)#-

J"*4!)#-#"-%1/1%)!1+-"+-5+)-H)5/)-2"-('2!'1-2"-O;PO;PO;-%*-<-"+-5+)-2"-/)#-

$)!"2"#-#"-)#$"!H@-/)-#1/5%'@+-)75%)!)2),-.+-&1&)/G-#"-%1+6'+)!1+-QM-*)%J1#-<-

QM-J"*4!)#-2"-/)-*'#*)-"2)2,-I)#-14#"!()%'1+"#-#"-J'%'"!1+-2')!')*"+&"-<-%1+-

/1#-2)&1#-14&"+'21#-#"-%1+#&!5<@-5+)-&)4/)-2"-('2)G-#"-%)/%5/)!1+-/1#-#'95'"+&"#-

$)!:*"&!1#-$14/)%'1+)/"#R-

PS-'+&"!()/1-2"-&'"*$1-L23)#-2"-14#"!()%'@+N-

+PS-+=*"!1-2"-#14!"('('"+&"#-)/-'+'%'1-2"/-'+&"!()/1-P-



 

 

 

 

 

 

 

16 

!"#$%&'%'&()*+$,-$'&./+)01'0$23-$0'4&-5)5-+$/!$)+)()'$,-!$)+6-&5/!'$"$

,"#$+71-&'$,-$)+,)5),3'0$13-&6'0$,3&/+6-$-!$)+6-&5/!'$"$/$"89$

2"#$6/0/$,-$1'&6/!),/,$,3&/+6-$-!$)+6-&5/!'$"$/$"89$

-"#$-0%-&/+:/$1-,)/$,-$5),/$%/&/$'&./+)01'0$5)5'0$/!$)+)()'$,-$!/$-,/,$"$

;"#$+71-&'$,-$ )+,)5),3'0$5)5'0$-+$%&'1-,)'$,3&/+6-$-!$ )+6-&5/!'$,-$-,/,$"$/$

"89$

<"#$+71-&'$,-$)+,)5),3'0$%'&$3+),/,$,-$6)-1%'$

$

=!$!/%0'$23-$%-&1/+-()-&'+$5)5'0>$('1%&-+,)*$!/$!'+.-5),/,$,-$-06'0?$$

$

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

$

!"#"!$3-45-6*+4/&2*-$,/(62-$.$'&)&00/12$,&$76(*-'$5+6+$-8/5-'/0/12$

$

@!$1'1-+6'$,-$!)4-&/&$/$!/$A-14&/$BCDD$AE$-+$-!$F&4'!$,-+6&'$,-$!/$G/3!/>$/$3+/$

6-1%-&/63&/$ 1-,)/$ B<HE$ ,-$ IJ?J'K>$ A31-,/,$ &-!/6)5/$ BLME$ ,-$ C9?NOP$ -$

)!31)+/+()/$,-$9II?NO$;3"-0$B;3"E>$Q06/$5'!*$B+#9OE>$A/()/$-!$-06&/6'$03%-&)'&$

,-!$F&4'!$%/&/$%'0/&0-$-+$-!$A/:$BK3/,&'$9E$('+$3+/$%&'4/4)!),/,$,-$6&/+0)()*+$

!"#$%&'#()*$%$+,#(R).?$CE?$=06/$/(6)5),/,$S3-$'40-&5/,/$%'&$T-U/$!"#$%?$B9OCVE$-+$

F&4'!-0$ ,-$ /6-1'W/>$ )+.)-&-$ /.3/$ ,-!$ &'(X'$ 23-$ A/W$ -+$ -!$ S'!!/G-?$ @!$ S)+/!$ ,-!$

%-&)','$,-$'40-&5/()*+$B/$%/&6)&$,-$!/0$9YZDD$A>$<H$,-$[9?DI'K>$LM$,-$JJ?NP$W$

9II?NJ$;3"E$53-!/$A/()/$-!$-06&/6'$03%-&)'&$%/&/$%'0/&0-$-+$-!$A/:$+3-5/1-+6-?$

;/$/(-./.!0!#1/2"30#0#-"3045#!67!"#"3# .78"9-6#8"#:680;0#<=6#90>.70;0#86;?"#"3#

6-(A'$'$%/&-,$,-$!/$G/3!/>$-0$('+0),-&/,/$('1'$-!$53-!'$A/()/$'6&'0$F&4'!-0>$W/$

0-/$ -+$ 47023-,/$ ,-$ S&36'0$ '$ %/&/$ %'0/&0-$ -+$ -!$ S'!!/G-?$ T-U/# !"# $%&$ B9OCVE$

'40-&5/&'+$3+/$47023-,/$('+06/+6-$,-$F&4'!-0$,-$/6-1'W/>$('+(!3W-+,'$23-$

-06/$/(6)5),/,$,-%-+,-$,-$!/$,)0%'+)4)!),/,$,-!$A'0%-,-&'\$0)+$-14/&.'>$-+$-06/$

)+5-06)./()*+>$ '(3&&)*$ ,-$ 1/+-&/$ ('+06/+6-$ ,3&/+6-$ -!$ %-&)','$ ,)/&)'$ ,-$
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!"#$%&'()*+,-./'0%!,123,'4+,(!+,5',6%$#$+()',0$,7%/8!#,9,:%"!5$#,($%('+!#;,<',

='9!%,'(8)&)0'0,0$,!&)6!#)()*+,$+,>/'+:"'+'3,',0)7$%$+()',0$,5!,!"#$%&'0!,6!%,

?$@',!"#$%&,-ABCD2,$+,'8$=!9'3,!(/%%)*,0$,5'#,A1EE,',5'#,AFEE,G,-./'0%!,123,',

/+', HI,0$, FJ;ED!.3,KL,0$, JD;MN, 9, DEB;FD, </O;,P0$=:#3, #$, !"#$%&*, Q/$, 5',

G$="%',#$,'5)=$+8',0$,5',#'&)',Q/$,#$(%$8',$5,7%/8!,'5,=!=$+8!,0$,#$%,0'@'0!;,

<!#, &/$5!#, $+,"/#(',0$, 7%/8!#, -+RMF2, 9,!8%!#, :%"!5$#, -+RD12, #!+, %$'5)S'0!#, ',

/+', '58/%', ='9!%, 0$, E;TJ, =, 9, A;M, =, 0$5, #/$5!3, %$#6$(8)&'=$+8$;, <',

6%!"'")5)0'0,0$,8%'+#)()*+,0$,/+,'(8!,',!8%!,!"RE;EJ2,#$,=/$#8%',$+,5',7)>/%',C;,

,

,,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

U)>/%', C;, V$(/$+()', 0$, (!=6!%8'=)$+8!, 0)/%+!, -ECEE, ', AMEE, G3, 0$, G$="%'#, 0$, '#
()*!+,-,,$+,>/'+:"'+';,'R,6!#',$+,G!W'X,"R,5)=6)',(/$%6!X,(R,8!=','>/'X,0R,&/$5',',
G!W'X,$R,&/$5',',7%/8!X,7R,!&)6!#)8'X,>R,#$,'5)=$+8'X,GR,6!#',$+,7%/8!X,)R&/$5',$+,"/#(',
0$,7%/8!;,<!#,+4=$%!#,)+0)('+,5',6%!"'")5)0'0,0$,8%'+#)()*+,-6YE;EJ2;,,
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!

!

!

!

!

"#$%&'! ()! "'*+'&,$*-./,'! %-#&/'! %.! 0.*1&$2! %.! !"# $%&'()*)! ./! 3#$/41$/$)! 5$2!
6$&$27!8$9$&-,7!:;<-=')!(>>?)!
@'&$!

%.A!%B$!

CD&.=#./=-$!

E'2$!

./!

0'F$!

5-*+-$!

=#.&+'!

G.1.!

$3#$!

6#.A$!$!

0'F$!

6#.A$!

$!

D&#,'!

HI-+'2-,$! J.!

$A-*./,$!

E'2$!

./!

D&#,'!

6#.A$!

$!,.A$!

K!$!L! >)MML! >)>LN! >)>ON! >)>L>! >)>>>! >)>>>! >)>>>! >)>>>! >)>>>!

L!$!N>! >)PLM! >)N(Q! >)>PN! >)NNO! >)N>Q! >)N?K! >)>>>! >)>O(! >)>(Q!

N>!$!NN! >)NOO! >)>?N! >)>?K! >)>L(! >)N>P! >)OPQ! >)>((! >)>OQ! >)>OQ!

NN!$!N(! >)>LO! >)>>>! >)>(Q! >)NOO! >)NLK! >)NPQ! >)NP>! >)NNM! >)N??!

N(!$!NP! >)N>P! >)>?L! >)>>>! >)>?>! >)N>(! >)?P?! >)>PP! >)>(O! >)>L?!

NP!$!NO! >)NN?! >)NOL! >)>>>! >)>PM! >)NOK! >)O?N! >)>OP! >)>((! >)>P?!

NO!$!N?! >)N?O! >)N>N! >)>>>! >)>L>! >)>QM! >)PL>! >)>OQ! >)>N(! >)NO>!

N?!$!NQ! >)P(N! >)>OK! >)>>>! >)>KQ! >)NP>! >)P>O! >)>N(! >)>((! >)>MM!

NQ!$!NM! >)OO?! >)N>L! >)>>>! >)(>M! >)>>>! >)NMN! >)>N(! >)>(K! >)>(K!

NM!$!NK! >)QP(! >)>L(! >)>>>! >)NLO! >)>((! >)>OO! >)>>>! >)>>>! >)>NQ!

C5$!D&.=#./=-$!2.!'1,#I'!%-I-%-./%'!.A!,',$A!%.!I.=.2!&.$A-R$%$!=$%$!$=,-I-%$%!+'&! A$!2#*$!%.!

,'%$2!A$2!$=,-I-%$%.2)!

!

S/!,',$A!D#.&'/!I-2-,$%'2!PP!D&#,'27!%.!A'2!=#$A.2!NM!D#.&'/!%$T$%'2!U%-4*.,&'!

*B/-*'VP)N!9!*4<-*'VM)Q!=*W!9!NQ!2XA'!I-2-,$%'2!U%-4*.,&'!*B/-*'VO)K!=*!9!

*4<-*'VM)Q! =*W! US&&'&! .2,4/%$&V>)(L! 9! >)(P7! &.2+.=,-I$*./,.WY! ./! .2,'2!

ZA,-*'27!.A!-/2.=,'!2XA'!=$*-/X!,'=$/%'!='/!2#2!$/,./$2!A$!2#+.&D-=-.!%.A!D&#,'!

9! +'2,.&-'&*./,.! I'A$1$)! G&#//.&! 9! [=#T$! UNLQMW! '12.&I$&'/! +&.D.&./=-$! %.!

'I-+'2-=-X/!./! D&#,'2!%.!3#$/41$/$!%.! ,&.2!$!=#$,&'!=*!%.!%-4*.,&'Y!+'&! 2#!

A$%'!E.T$!'+#,-)! UNLKOW!./='/,&$&'/!=#$,&'!I.=.2!*42!-/D.2,$=-X/!./!D&#,'2!%.!
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!"#$%&!'(#')#*)'+$'(#'(*,$#"-%.'+%$/!-!(%'+%0'1-2"%)'(#'+2!"-%.')*#"#'&'%+3%'

+$'(#'(*,$#"-%4'#0'1-2"%)'$#0%-#)'(#'"-#)'+$'0%')#'%5)#-67'*01#)"!+*708''

9#'%5"26*#-%0':;8<'=!-6!)'(#'1-2"%)'(!>!(%)'&'20!'*01#)"!+*70'(#';?8;?@'

(#='"%"!='(#')#$*==!).'+*0+%'6#+#)'$,)'A2#'=%'%5)#-6!(%'/%-'B#>!!"#!$%8'C<DEFG'#0'

1-2"%)' (#' !"#$%&!' #0' H=%-*(!.' I8J8K8' K=' -#)/#+"%.' L!(#=' &' B#>!' C<DD<5G' !='

#)"2(*!-' =!'#)"!+*%0!=*(!('(#'%6*/%)*+*70'(#'&'!()*"+,-,'#0' 1-2"%)'(#'!"#$%&!'

#0' H=%-*(!.' I8J8K8.' %5)#-6!-%0' A2#' M)"!' #)' $!&%-' #0' =%)' $#)#)' (#' !N%)"%' &'

%+"25-#' &' $#0%-' #0' $!&%' &' O20*%8' P#0+*%0!-%0.' !(#$,).' A2#' =!' $#0%-'

"#$/#-!"2-!' %+2--*(!' #0' #)"%)' Q="*$%)' $#)#)' &' =!' /%+!' (*)/%0*5*=*(!(' (#'

1-2"%).' O2#N!0' 20' /!/#=' *$/%-"!0"#' /!-!' #=' /%-+#0"!O#' (#' %6*/%)*+*708' K='

)#++*%0!-' =%)' 1-2"%)' 6*)*"!(%).' 0%' (!>!(%)' /%-' =!)' 3#$5-!)' %5)#-6!(!).' )#'

#0+%0"-!-%0':<8;R'=!-6!)'&'FS8EE@'(#')#$*==!)'*01#)"!(!)8'I)"%'*0(*+!'20'(!>%'

!0"#-*%-'(#'=%)'1-!"#$%&#'%#"'($%)*+,'($%-%$*%&!*.*%$!/*'0'%1!*%)(-%!2%345+0"*6%

(#' *01#)"!+*70.' %+2--*#0(%' 20!' +%$/#"#0+*!' *0"-!#)/#+T1*+!4' =!' $!-+!+*70' (#'

7'!"#$%*$%#,$*'8(.(%*2%#"'#$%,(''*2(.#'*$9%.#2.*%4(%)*+,'(%3+(':(6%*4%$0"0#%.*%

%6*/%)*+*70'(#)/2M)'(#'-#!=*U!-'#)"#'!+"%.'+%0'#='/-%/7)*"%'(#'#6*"!-'A2#'%"-%)'

*0)#+"%)' (#' =!' $*)$!' #)/#+*#' %6*/%)*"#0' #0' #=' $*)$%' )*"*%' CB-%V%/&' <DS:4'

B-%V%/&'"#!$%8.'<DSS4'B-%V%/&'"#!$%8.'<DSEG8''

!

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

!

W2#6%8'X!'(2-!+*70'(#='#)"!(%'(#'32#6%'"26%'20!'6!-*!+*70'(#'<:'!':F'(T!)'#0'

+%0(*+*%0#)' (#' +!$/%' )%5-#' 1-2"%)' (#' N2!0,5!0!' CH*N8' DG' I6!0N#=*)"!' "#! $%''

C<DDDG.'+%0+=2&#-%0'A2#'#='#)"!(%'(#'32#6%'"*#0#'20'/#-*%(%'(#'*0+25!+*70'(#'

<:' (T!)' #0' 1-2"%)' (#' N2!0,5!0!' %5)#-6!(%)' #0' =!5%-!"%-*%8' Y-20#-' &' K+2>!'

C<DRSG'-#/%-"!0'<:'!'<F'(T!)'/!-!'#='/#-*%(%'(#'*0+25!+*70'(#'=%)'32#6%)'(#'&'!

()*"+,-,' #0' 1-2"%)' (#' .'! ,/)$01,$'' B#-#*-!' "#! $%8' C<DDSG' -#/%-"!0' A2#' =%)'

32#6%)' (#'&'! 21013)04' #)/#+*#' +#-+!0!' !'&'! ()*"+,-,.' "*#0#0' 20' /#-*%(%' (#'
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!"#$%&#!'"( )*( +( &( ,-( ).&/0( 1&/( )!2*3*"#!&/( *"43*( */4$)!5/( */46"( 2$*34*7*"4*(

!"28$*"#!&)5/( 953( 2&#453*/( :*5:362!#5/;( )*8( <5/9*)*35( =( #8!764!#5/>( */45/(

?84!75/( #5"( 7$#<&( !"28$*"#!&( /5%3*( 8&( %!585:.&( )*( "$7*35/&/( */9*#!*/( )*(

!"/*#45/0(

(

1&3@&0(1&/(8&3@&/(/*()*/&33588&"()*(7&"*3&(!")!@!)$&8(*"($"&(/58&(/*7!88&;(/*(

&8!7*"4&"( )*8( *")5/9*375( <&/4&( )*/43$!385( #5798*4&7*"4*0( 1&( 8&3@&( /*(

)*/&33588'(*"($"(9*3!5)5()*(AB(&(-C().&/( DE!:0(FG0(15/(*/4$)!5/(93*@!5/(&(H/4*(

7*"#!5"&"( $"&( /!7!8!4$)( #5"( "$*/435/( 3*/$84&)5/0( I@&":*8!/4&( !"# $%&( D,FFFG(

7*"#!5"&"( $"&( )$3&#!'"( )*( J,( ).&/( 9&3&( *8( */4&)5( )*( 8&3@&;( *"( 4&"45( K$*(

L3$"*3(=(M#$N&(D,FOPG;(/*N&8&"($"(9*3!5)5(*"43*(JA(&(-A().&/0(I"(*8(#&/5()*('&#

()*)+,*&(Q*3*!3&(!"#$%&(D,FFPG;(5%/*3@&35"(K$*(*/4*(!"/*#45(#$798*(*8(*/4&)5()*(

8&3@&(*"(B,(&(OP().&/>(/!"(*7%&3:5;(R&$")*3/(=(S545( DACC,G;(*/4$)!&")5(*/4&(

7!/7&(*/9*#!*;(3*9534&35"($"&()$3&#!'"()*(JC(&(-C().&/0(I/4*(!"/*#45(9&/'(953(

#!"#5( !"/4&3*/( 8&3@&8*/;( 85/( 7!/75/( 2$*35"( 5%/*3@&)5/( 953( I@&":*8!/4&( !"# $%&(
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Curva de supervivencia de B. cubensis
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3*&'*3%3/'*2># ?*4%# 6# E%5*$# @FGHHC# *+%$,%'/"# )%$%1(."# 6# &*')*1'("%# *"#

-/"3(-(/"*2#3*#$%;/'%1/'(/#-/"#%&$(-%-(/"*2#1.&(-%2#%#%3,$1/2#3*#'&#()*!+,-,#6#
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&*')*1'("%#*"#3/2(2#3*#B>AINK:##%2()(2)/<#*"#-/"3(-(/"*2#3*#-%)&/#*+%$,%'/"#

*$# &'/)*3(/# 3*# 2*)($$%2# ("0*21%3%2# *"# 0',1/2# 3*# %1*)/6%# %&$(-%"3/#)%$%1(."<#

&*')*1'("%# 6# 0*"+%$*'%1/# *"# 3/2(2# 3*# B>GA<# B>JG# 6# B>FOP# 5# 3*# (>%># LMF<#

'*2&*-1(+%)*"1*:#2("#/;2*'+%'#3(0*'!"#$%&!'(%)*'($#%&+,-"#%".&/012134&!"(5!&67'&

1'%1%)(*"1/2<# %,"D,*# *$# 1'%1%)(*"1/# -/"# )%$%1(."# &'*2*"1.# $%# )*"/'#

("0*21%-(."># !"# *$# &'*2*"1*# *21,3(/# $%# 3/2(2# *+%$,%3%# 3*# )%$%1(."# 1,+/# ,"#

-/"1'/$# )*"/2# *0*-1(+/# D,*# 3()*1/%1/# 6# &*')*1'("%<# -/"# 3(0*'*"-(%2#

2(5"$8$#%($9%'& +:-;!<.&/012134& !"& 6%&=5$>!5&!9%6-%#$?".& 67&>$'>7&7#-55!&!"& 6%&

2*5,"3%#*+%$,%-(."#*"#*$#-%2/#3*#3()*1/%1/>#!"#*$#-%2/#3*#5,%"Q;%"%<#2*#8%#

/;2*'+%3/# D,*# *$# )%$%1(."# *"# 3/2(2# 3*# F# 5# 3*# (>%># LMF# /-%2(/"%# 0(1/1/R(-(3%3<#

&'/+/-%# -%93%# &'*)%1,'%# 3*# 0$/'*2# 6# 0',1/2# 3*# A# -)# /# )*"/2# 3*# 3(Q)*1'/#

@/;2*'+%-(."#&*'2/"%$<#ABBIC>#!"#*$#5,%"Q;%"/#2*#&,*3*"#/;2*'+%'#3(0*'*"1*2#

1%)%4/2#3*# 0',1/2# *# ("-$,2/# 0$/'*2# 2(),$1Q"*%)*"1*<# &/'# $/# D,*# *2#"*-*2%'(/#

+%$/'%'#*$#)/)*"1/#3*#%&$(-%-(."#6#$%#3/2(2#3*#)%$%1(.">##

!$#*0*-1/#3*#*R1'%-1/#3*#"()#2*#8%#*+%$,%3/#*"#)Q2#3*#ABB#*2&*-(*2#3*#

("2*-1/2# &$%5%# @S/'3,*# 6# T$%-UV*$$<# FGGPC:# 2("# *);%'5/<# *"# 8()*".&1*'/2#
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4', 'CA(*4(#8, 4', G/#, #A(*&LA(%.*7#4(#, &%G#)#4(#, )#A$#.(', *>, (#A(%3'?, @4, #A(*,

#D*>/*.%E48, #>, .>')$%)%G'AM#(%>, $)#A#4(E, /4, .'4()'>, A%7%>*), *>, &%7#('*('8,

.%$#)7#()%4*,1,(#>*,&#,')3*4B*?,

!

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

!

@>, /A', &#, C*))#)*A, GLA%.*A, $*)*, #>, .'4()'>, &#,,-! $#.)/(%(8, #A$#.LG%.*7#4(#, >*,

./C%#)(*, &#, G)/('A, .'4, (#>*, &#, ')3*4B*8, .'4A(%(/1#, /4*, C/#4*, '$.%E4, $*)*,

)#&/.%),#>,&*N',.*/A*&',$'),#A(#,%4A#.('?,@A(*,(F.4%.*,$/#&#,A#),)#.'7#4&*&*,

&#4()',&#,/4,$)'3)*7*,&#,7*4#O',%4(#3)*&',&#,$>*3*A?,@>,/A',&#,*3)'P/L7%.'A8,

#A, O/A(%G%.*C>#, A%#7$)#, 1, ./*4&', A#, )#*>%.#4, &/)*4(#, >*A, 6')*A, &#, 7*1'),

*.(%D%&*&,&#,,-!$#.)/(%(,1,#A(','./))#,#4()#,>*A,9Q;;,1,9R;;,6?,<#,*./#)&',.'4,

>'A, )#A/>(*&'A, 'C(#4%&'A8, #>, %4A#.(%.%&*, )#.'7#4&*&', $*)*, A/, /A', #A, #>,

&%7#('*(',*,I;,3,&#,%?*S9;;,",&#,*3/*?,

,

"#.!/,0-120*12!(,0232!
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T4E4%7'?,Q;;I?,=*(U>'3',VG%.%*>,&#,W>*3/%.%&*A?,='7%A%E4,X4(#)A#.)#(*)%*>,$*)*,

#>, ='4()'>, &#, W>*3/%.%&*A8, H#)(%>%B*4(#A, 1, 5/A(*4.%*A, YEZ%.*A?, [#)A%E4,

#>#.()E4%.*?,

=*)4#%)'8,\?,5?,1,@?,H?,J#B#))%>?,9::R?,='4()'>#,&*A,C)'.*A,&'A,G)/('A,!0)*$'/1+'!

'/1/)&&'0, #, &*A, A#7#4(#A, !,)23*'+)&&1%4)(! 5'$#&%$1&%(0, &*, 3)*D%'>*, 4',

$>*4*>(',&*,XC%*$*C*8,=@?,T4?,5'.?,@4(?,J)*A%>?,QQ+9]]M9^;?,

='('8,<?,T?, 1, \?, 5*/4&#)A, "?, Q;;9?, X4A#.('A, $>*3*, &#, >*, 3/*4UC*4*, !6//1/'!

5#*%$'+'0,#4,='A(*,_%.*-!7'/)81!9/+):*'41!4)!;&':'(!^9+^;M^`?,
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1-89:3#.$N)H2%& ='& B'& LOMP'& Q:/.?;-/& G."R#5H?H42./& 5.2& 3#4:4D4:-& S!""#"$%

&'()*$+$& 0'T& .:& .2& ./;45-& U#2H4%& 7.:.$#.24'& V.WH/;4& 5.& 24& >4?#2;45& 5.&

+3"-:-894%&F:HW."/H545&5.2&U#2H4&XELXONLYA'&

Z.":C:5.$&>'&0'&6'%&['&\4#;H/;4&6'%&('&0'&!4""H22-&]'%&('&!HD"HC:&,'&<&6'&+'&F"94/&

0'& @AAY'&,-./($+-00#)1-2% *'3-"2)24& !-8G-";48H.:;-& 5H#":-& <& /.2.??H^:&5.&

_"#;-/&.:&3#4:CD4:4& S!""#"$%&'()*$+$T'& 5"E& B/;"454&7'%&)'&B'%&('&V-8."-&

['%&+'&B`#HI#4&6'%&!'&0#:4&0'&<&('&0'&V-/4/&+'&S.5/'T'&6"+#&#0#78$%9-:)*$"$%

a&S@TE&YOYNYOO'!

6?!-8H.%& 0'& 1'& LOPM'& ,I.& /-#"/-G& S!""#"$% &'()*$+$& 0'T& H:& ,"H:H545%& H;/&

H8G-";4:?.%&G./;/&4:5&G"-D2.8/&4//-?H4;.5&bH;I&G./;&?-:;"-2'&('&+3"H?'&]-?'&

-_&,"H:H545&4:5&,-D43-&PMEX@Naa'&

6H?I.2.;;H%& \'& >'& ]'& 6'%& +'& )'& ]4:;-/& 5.& 6.2-& +'& )'& 7'& ]-#/4& \'& .& >'& 0.H;.&

)-8./'&@AAL'&!-:;"-2.&5.&;-(*#"#+$%$"#"-00$&S].GGT&S0.G'E&=.?-GI-"H54.T&.&

5.& ,-./($+-00#)1-2% .#&#('&& S>4D'T& SZ<8'E& B#"<;-8H54.T& .8& _"#;-/& 5.&

3"4WH-24&S!""#"$%&'()*$+$&0'T'%<-=>%,($2>%?('+)*'&@c&ScTE&M@@NM@a'&

6-"5#.%&('&+'&<&+'&\24?db.22'&LOOc'&+$45H"4?I;H:E&4:&#G54;.'&@>%5"2-*+>%A/B2)#0>%

cOSLLTEOAcNO@X'&

[45.2%&Z'& <& ('& *.e4%&B'& LOOL'& ].4/-:42&-WHG-/H;H-:& 4:5& .8."3.:?.& 4?;HWH;<& -_&

,-./($+-00#)1-2% *'3-"2)2& SZ<8.:-G;."4E& B#"<;-8H54.T& 4& G./;& -_& !""#"$&

/G.?H./&H:&>2-"H54'%6"=)(#">%6"+#&#0>&@A&SXTE&LAacNLAaM'&

[4d4/-:.%&Z'f'%&*4#22%&V'B'&LOOP'&+::-:4/'&*G'&XaNMa'& 5"4&[4d4/-:.&Z'f'&4:5&

*4#22&V'B'&S.5/'T'&,"-GH?42&>"#H;/'&!+\&Q:;.":4;H-:42'&F'g'&

[he.$%& 0'& 7'& V'& <& ('& 1.& 24& !"#$'& LOP@'& V.?-:-?H8H.:;-& <& 5./?"HG?H^:& 5.& 2-/&

G"H:?HG42./& H:/.?;-/& -D/."W45-/& .:& ?#2;HW4"./& 5.& 3#4:CD4:-& S!""#"$%

&'()*$+$&0'T&.:&.2&5.G4";48.:;-&5.2&7422.'&+?;4&+3"-:'&c@E&XaNaL'&
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!"#$%&'(&)(%&*(&X-">>%&$>,&Y(&.(&/$0$>2U3I5(&CDVQ(& N9?20:$>:& 5>3"A:&?"3:&2@&

!""#"$&3??(&5>&S-205,$(&!02A(&S-$(&8:$:"&*20:(&82A(&DEB&RRE4RQ=(&

8:$:53:5A$-&M>$-6353&863:"9&8M8&>10'?1,5.)209&<===(&8:$:53:5A3&W"0352>&V(C(&8M8&

N>3:5:O:"&N>A(&L$06%&+20:;&L$02-5>$%&Z8M(&&

8>","A20&H(&X(&6&H(&L2A;0$>&X(&CDVD(&</$/)1/)*$+,80/@#219&T:$(&),5A5[>(&N2U$&
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