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,H#4+8+I,J07-#40HH39+#-<92"01#1<71+".#b025#+<"IP#<-+K,HK,79+2#c<8+"<-+#_Z#P+<"9g#i#b025#<#no#r#13C3I<208+#

1<71+"#"09L##=P#<-+#ZX#H,"#C+7#cqmr#1,7H04+71+#072+"8<I#kqmr#D&l.#_q`qqg#<74#<#Z_r#H,"#b,C+7#cqmr#

D&.#mZ`qqgg# kmKnl]#?44020,7<IIP.#b,C+7#b025#2509#9P74",C+#<I9,#1<""0+4#<7# # 071"+<9+4#"09L#,H# I,=3I<"#

="+<92#1<71+"#c_qr.#qmr#D&.#YW`Zpg]#'5+"+H,"+.#25+#-304+I07+9#H,"#25+#-+7+201#2+9207-#H,"#CD87#C32<20,7#

<"+#<9#H,II,b9##u7B#H<C0I0+9#b025#≥W#1<9+9#,H#92,C<15#1<71+"#b025#<2#I+<92#Y#=+07-#40HH39+#-<92"01#1<71+".#

EB#40HH39+#-<92"01#1<71+"#,113""07-#v#<-+#pX.#AB#J+"9,7<I#,"#H<C0IP#5092,"P#,H#40HH39+#-<92"01#1<71+"#<74#

I,=3I<"#="+<92#1<71+".#0H#<2#I+<92#Y#1<9+#09#v#<-+#mX.#2B#H<C0I0+9#b025#≥W#1<9+9#,H#I,=3I<"#="+<92#1<71+"#

40<-7,9+4#v#<-+#mX.#mg#C3I20JI+#40HH+"+72#I,=3I<"#="+<92#1<71+"9#v#<-+#mX.#ng#40HH39+#-<92"01#1<71+"#s#

J+"9,7<I#,"#H<C0IP#5092,"P#,H#<#1I+H2#I0JjJ<I<2+w#kmKol]#;0C0I<"IP.#-<92"01#1<71+"#4+8+I,JC+72#5<9#=++7#

,=9+"8+4# 07# <",374# p# 2,# mr# ,H# J<20+729#b025# G$I()*47.+$' !R+/)"7.' SG(!T.# b025# <7# +<"IPK,79+2# ,H#

23C,"9# cC+<7# <-+# p_g# kZKYYl]# %F;# 09# <# "<"+# <74# <32,9,C<I# 4,C07<72# 5+"+402<"PK1<71+"K9P74",C+#

<99,10<2+4#b025#-+"CI07+#,"#.,%-"1"#C32<20,79#07#25+#F;GA#23C,"#93JJ"+99,"#-+7+#c,7#15",C,9,C+#

Yog#07#oor#,H#25+#1<9+9]#%F;#J<20+729#J"+9+72#<7#071"+<9+4#<74#"09L#,H#+<"IPK,79+2#1<71+"9#H",C#25+#%F;#

9J+12"3C#c9<"1,C<9#,H#25+#9,H2#20993+#<74#=,7+.#="<07#23C,"9.#I+3L+C0<.#="+<92#<74#<4"+7<I#1,"201<I#

1<"107,C<9fg#kZKYYl]#(*7$1$*1'*/.+"7*&"4-'U"1RU"-$-'S(6HT#09#5+"+402<"P#1,I,"+12<I#1<71+"#9P74",C+#

b025# -+"CI07+# C32<20,79# 07# 25+# H;C# -+7+% =H.,-")/:"#*% !"&<!"*(*% 9"&(?%b5015# 1,72",I9# xK1<2+707#

1,71+72"<20,7g.#b025#071"+<9+4#"09L9#,H#1,I,"+12<I.#43,4+7<I.#<74#25P",04#1<71+"9#kYWl]#'5+#I0H+20C+#"09L#

,H#-<92"01#1<71+"#09#I0C02+4#cX]nrg#<74#[302+#90C0I<"#2,#25+#-+7+"<I#J,J3I<20,7#"09L.#=32#02#09#2,#=+#7,2+4#

25<2#9,C+#92340+9#"+J,"2+4#<#"+1+72#"09+#,H# #-<92"01#1<71+"#1<9+9# 07#F?G#J<20+72#"+-092"0+9# kYWl]#'5+#

GR+#5'-R+/)"7.#09#"+I<2+4#2,#8<"0,39#-+"CI07+#C32<20,79#,H#25+#C09C<215#"+J<0"#-+7+9#=>>I%J%>K8E?%

>K8L?%>M87%/-.%;>KEB]#&2#09#<99,10<2+4#b025#<#Y_r#071"+<9+4#"09L#,H#-<92"01#1<71+"#4+8+I,JC+72#kY_l]#

%P715#9P74",C+#09#<99,10<2+4#b025#<7#+\1+99#,H#+<"IPK,79+2#1,I,"+12<I#1<71+"9.#<9#b+II#<9#-P7+1,I,-01#

1<71+"9# c+74,C+2"03C# 1<"107,C<9.# ,8<"0<7# 1<71+"9g# ,"# -<92"01# <74# 9C<II# =,b+I# 1<71+"9# kY_l]#

?44020,7<IIP.# L.)./$&*)R' 3).*-&' *+/' "V*)$*+' #*+#.)' -R+/)"7.# cA)D?YjWg# 1I<9901<IIP# 1<""0+4# <7#

071"+<9+4#"09L#,H#="+<92#<74#,8<"0<7#1<71+"9]#)+1+72#92340+9#95,b+4#25<2#-+"CI07+#C32<20,79#07#25+#

/@?K4<C<-+# "+J<0"# -+7+9# cNICH7% "$% NICHEB# b+"+# <I9,# <99,10<2+4#b025# <7# 3J# 2,# pKH,I4# 071"+<9+4#

13C3I<208+# "09L# ,H# -<92"01# 1<71+"# kYpl]# F07<IIP.# <# Wqr# 071"+<9+4# -<92"01# 1<71+"# "09L# 5<9# <I9,# =++7#

4+91"0=+4#07#25+#H.4&WIX.25.)-'-R+/)"7..#<99,10<2+4#b025#?!GN#J<25b<P#<1208<2,"#;'NYY#c,"#%NAYg#

C32<20,79#kYml]#

!

!
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"#6#!7+&/&4.+!1-)%5*)1!./'!'&.,/*1&1!*3!,.150&4!4./4(0!!
#

'5+#C<U,"02P#,H#-<92"01#1<71+"#1<9+9#<"+#/$-#"V.)./'*&'*/V*+#./'S1*&.T'-&*2.-.#b5+"+#2"+<2C+72#,J20,79#

<"+#I0C02+4.#25+"+H,"+#"+93I207-#07#<#J,,"#J",-7,909]#'5+"+#09#7,#9J+10H01#2+IIK2<I+#90-7#,H#9315#1<71+"#<74#

02#"+C<079#<9PCJ2,C<201#H,"#[302+#<#I,7-#20C+#km.#Ynl]#*<92"01#1<71+"9#393<IIP#9I,bIP#+8,I8+#H,"#P+<"9#

=+H,"+#J"+9+7207-#<2#<48<71+4#92<-+9#b025#7,7K9J+10H01#9PCJ2,C9.#9315#<9#<=4,C07<I#J<07.#<=4,C07<I#

4091,CH,"2.#4P9J5<-0<#c40HH013I20+9#2,#9b<II,bg.#7<39+<#,"#8,C0207-.#b+0-52#I,99#,"#4+1"+<9+4#<JJ+202+.#

5+C<2+C+909# c8,C0207-#=I,,4g#,"#C+I+7<# c=I,,4# 07# 25+#92,,Ig# kml]#!01",1P201#<7+C0<# c9+1,74<"P# 2,#

15",701# ,113I2# =I++407-g# C<P# =+# ,=9+"8+4.# =32# ,25+"b09+# 25+# I<=# "+93I29# <"+# 393<IIP# 7,"C<I]#

?44020,7<IIP.#13""+72#L7,b7#1<71+"#=I,,4#C<"L+"9#<"+#,H#I022I+#39+#H,"#-<92"01#1<71+"9]##

#

'5+#40<-7,909#,H#-<92"01#23C,"9#"+[30"+9#Y4$&.#$+V*-$V.'7.&5"/-.#=P#C+<79#,H#<#2*-&)"-#"UR#cy#3JJ+"#

-<92",072+9207<I#2"<1L#+74,91,JPg#P$&5#5092,I,-01<I#<7<IP909#,H'3$"U-$.-#9<CJI+9#c5(6#$,%Eg.#b5015#5<8+#

<#40<-7,9201#<113"<1P#t#qmr#cb5+7#zYX#=0,J90+9#<"+#J+"H,"C+4g.#+7<=I07-#<#40"+12#8093<I0O<20,7#,H#25+#

23C,"]#*<92",91,JP#<I9,#-08+9#07H,"C<20,7#,7#25+#90O+#<74#I,1<20,7#c1<"40<.#H37439.#=,4P.#<72"3Cg#,H#

25+#23C,".#<9#b+II#<9#,7#25+#4092<71+#=+2b++7#25+#23C,"#<74#25+#1<"40<#j#JPI,"0]#&72+9207<IK2PJ+#-<92"01#

<4+7,1<"107,C<9#,H2+7#J"+9+729#<9#<#=34407-#,"#3I1+"<2+4#C<99#,"0-07<207-#25+#92,C<15#b<II##<74#<9#

40HH39+IP#2501L+7+4#92,C<15#b<II.#b5015#I,92#029#7,"C<I#JI01<20,7#07#07#40HH39+K2PJ+#1<71+"9]##

!

'5+#'@!#1I<990H01<20,7.#<11,"407-#2,#25+#o!"#+4020,7#,H#25+#670,7#H,"#&72+"7<20,7<I#D<71+"#D,72",I#c6&DDg#

?C+"01<7#e,072#D<71+"#D,CC022++#c?eDDg#-304+I07+9#<74#92<-07-#C<73<I.#1I<990H0+9#25+#-<92"01#1<71+"9#

<11,"407-# 2,# 25+#4+J25#,H# 23C,"# 07H0I2"<20,7# c'g.# 25+#J"+9+71+#,H# IPCJ5#7,4+# 078,I8+C+72# c@g# <74#

4092<72#C+2<92<9+9# c!g.# c5(6#$,%Eg# kYnKYol]# F0"92IP.# 25+#J"0C<"P#-<92"01# 23C,"#,"0-07<2+9# c50-5#-"<4+#

4P9JI<90<#{#'#(-%*(:##{#1<71+"#92<-+#'Yg#H",C#25+#C31,9<I#,"#25+#93=C31,9<I#I<P+"9#,H#25+#92,C<15#<74#

9I,bIP#+8,I8+9#H,"#P+<"9]#$<"IPK92<-+#-<92"01#1<71+"9#<"+#393<IIP#9C<II.#H",C#W#2,#m#1C.#<74#<"+#,H2+7#

I,1<2+4#07#25+#I+99+"#13"8<23"+]#'5+7.#25+#23C,"#-",b9#<74#"+<15+9#25+#C391I+#I<P+"#c'Wg.#25+7#25+#

9+",9<#c'_g#,H#25+#92,C<15#b<II.#=+H,"+#9J"+<407-#072,#25+#93"",37407-#20993+9#<74#<4U<1+72#,"-<79#

c'pg]##*<92"01#1<71+"#1<7#C+2<92<90O+#<2##<7P#'K92<-+#+025+"#07#25+#93"",37407-#IPCJ5#7,4+9#c@sg#,"#07#

4092<72# ,"-<79# c!s# i# 9315# <9# I08+".# I37-9.# <4"+7<I# -I<749.# ,8<"0+9.# 4092<72# IPCJ5# 7,4+# <74j,"#

J+"02,7+3Cg#kYnKYol]#*<92"01#1<71+"9#1<7#=+#8093<I0O+4#<2#<48<71+4#c'_K'pg#<74j,"#C+2<92<201#92<-+9#

c@sj!sg#,7#90CJI+#7,7K078<908+#0C<-07-#C,4<I020+9#9315#<9#D'#<74j,"#!)&]#@,7+25+I+99.#25+#40<-7,909#

b,3I4#920II#"+[30"+#<#5092,I,-01<I#<7<IP909#,H#20993+K9<CJI+9.#b5015#1<7#,7IP#=+#,=2<07+4#=P#C+<79#,H#

078<908+# 2+1570[3+9.# 9315# <9# -<92",91,JP# s# =0,J90+9# ,H# 25+# J"0C<"P# 23C,"# ,"# =0,J90+9# ,H# <# 4092<72#

C+2<92<909#
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!"#$%&'()!"#$$%&'$$!()*+,!+-./012+!34-.5!)6,!7)6!891)1.2:!

!

"#8#!9&15*+*,-!*3!,.150&4!4./4(0!
'

'5"++#40HH+"+72#5092,I,-01<I#2PJ+9#"+J"+9+72#25+#C<U,"02P#,H#92,C<15#1<71+"9i#25+#C,92#1,CC,7#,7+#09#

*/.+"#*)#$+"7*' cqXrg.#b50I+# 25+# "+C<0707-#m# 2,#YXr#<"+#C,92IP#7,7KE,4-L07# 1R7U5"7*#<74# &5.'

2*-&)"I$+&.-&$+*1'-&)"7*1'&47")# c*&;'.#<#9,"2#,H#9,H2#20993+K9<"1,C<g'k_l]#*<92"01#<4+7,1<"107,C<#09#

1I<990H0+4#3907-#5092,I,-P#<74#C,"J5,I,-P.#b025#+025+"#%<3"+7#,"#aE>#1I<990H01<20,7#9P92+C9]#%<3"+7V9#

1I<990H01<20,7# 9+J<"<2+9# -<92"01# <4+7,1<"107,C<9# =+2b++7# 072+9207<I# cmprg.# 40HH39+# c_Wrg# <74#

374+2+"C07+4#cYmrg#2PJ+9k_l]#>7#25+#,25+"#5<74.#25+#aE>#WXYX#1I<990H01<20,7#409207-3095+9#U*U$11*)R.#

74#$+"4-#<74#&4341*)'&RU.-#,H#072+9207<I#<4+7,1<"107,C<#<74#90-7+2K"07-#1+II9#s#,25+"#U"")1R'#"5.-$V.'

#.11-#cb5015#1,""+9J,749#2,#40HH39+#<4+7,1<"107,C<g#kYZKWXl]##

A+&.-&$+*1'&RU.'*/.+"#*)#$+"7*'09#1I<9901<IIP#,=9+"8+4#07'+I4+"IP#J<20+729#cmXKoX#P+<"9#,I4g.#b025#<#C<I+#

J"+4,C07<71+.#<#I,7-+"#1,3"9+#,H#25+#409+<9+#<74#<#=+22+"#J",-7,909.#b025#50-5+"#07104+71+#07#50-5K

"09L#-+,-"<J501#"+-0,79#c?90<.#;,325#?C+"01<g#k_l]#DI0701<IIP.#<#I,1<I0O+4#C31,9<I#23C,"#C<99#09#,H2+7#

,=9+"8+4#c5(6#$,%Ag#<74#C<P#9,C+20C+9#=+#3I1+"<2+4#k_l]#'5+9+#23C,"#1+II9#<"+#<""<7-+4#07#23=3I<"j#

-I<743I<"# H,"C<20,79# <74# IPCJ5<201# <74j,"# 8<913I<"# 078<90,7# C<P# =+# ,=9+"8+4]# &72+9207<IK2PJ+#

<4+7,1<"107,C<9# <"+# 9+J<"<2+4#=+2b++7#P.11I/$OO.).+#$*&./' &47")-D'b025# -I<74KH,"C07-# 1,5+908+#

23C,"#1+II9 c90C0I<"KI,,L07-#<9J+12#1,CJ<"+4#2,#7,"C<I#1+II9g.#7"/.)*&.1RI/$OO.).+&$*&./ 23C,"9#b025#

1+II9# ,H# 072+"C+40<2+#<JJ+<"<71+#<74#U"")1R'/$OO.).+&$*&./# ,7+9.#b5+"+# 25+# 23C,"# 1+II9# I,9+# 25+0"#

"+9+C=I<71+#2,#7,"C<I#1+II9.#b025#<#4092,"2+4#<"1502+123"+#,H#25+#-I<749#c5(6#$,%2B]##
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!"#$%&'()';6.).+-*06<!3*/)6.-=(!0,-(.2*>!?.>>,?)1.2@!2.!5*+2141?*)1.2:!.4!*!6,5*).A<>12!,.(12B()*12,9!(>1?,@!(6.C12+!*!

)/5.-!12!)6,!5/?.(*!*29!)6,!.)6,-!>*<,-(!.4!)6,!().5*?6!C*>>D!

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

!

!"#$%&'*)!+,!-&..'/"00&%&12"32&/'"12&42"13.5267&'3/&1893%9"18:3)!E,5*).A1>12!,.(12B()*12,9!(>1?,@!5*+2141?*)1.2!AFG!

(6.C12+!?.6,(1H,!)/5.-!?,>>(!4.-5!+>*29(D!I6,1-!*(0,?)!1(!2.)!(.!9144,-,2)!4-.5!2.-5*>!?,>>(D!;,!<88%.6'/"00&%&12"32&/'

"12&42"13.5267&'3/&1893%9"18:3)!E,5*).A1>12!,.(12B()*12,9!(>1?,@!5*+2141?*)1.2!AFG!(6.C12+!)/5.-!?,>>(!)6*)!>.()!)6,1-!

-,(,5J>*2?,!).!2.-5*>!?,>>(@!C1)6!91().-),9!*-?61),?)/-,!.4!)6,!+>*29(D!

!

>7# 25+# ,25+"# 5<74.# /$OO4-.' */.+"#*)#$+"7*# 393<IIP# ,113"9# 07# P,37-+"# J<20+729.# b025# <# H+C<I+#

J"+4,C07<71+#<74#09#<99,10<2+4#b025#<#J,,"+"#J",-7,909#<74#95,"2+"#1,3"9+#,H#25+#409+<9+]##'5+#23C,"#

1+II9#<"+#7,2#1,5+908+.#<74#25+P#4,#7,2#H,"C#-I<749#cF0-3"+#ng]#/0HH39+#1<71+"9#23C,"#1+II9#07H0I2"<2+#25+#

92",C<#,H#25+#92,C<15#b<II#<9#-$+21.'#.11-.#H",C#25+#93=C31,9<I#I<P+"]#'509#"+93I29#07#<#2501L+707-#,H#

25+#92,C<15#b<II9.#b025#7, 409207-3095<=I+#=34-07-j3I1+"<2+4#C<99 07#25+#C31,9< c5(6#$,%Gg#kYZKWXl

#
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!

B*C(%2!D0!5E!T#1%*6M+.+&!#6)+&@)*%+&#2!).+$#!H*/)6.-=(!0,-(.2*>!?.>>,?)1.2:7!1%(&+3+$%*+6&!MAB!)?6n+&(!&6&!

$6?#)+8#!*-16'!$#..)!+&!*?#!)->1-$6)%!H%''6nJ!)-''6-&2#2!>K!&6'1%.!(.%&2)!+&!%!2+33-)#!%2#&6$%'$+&61%C!mJ!

T#1%*6M+.+&!#6)+&@)*%+&#2!).+$#7!1%(&+3+$%*+6&!MbB!)?6n+&(!*?#!&6&@$6?#)+8#!)+(&#*!'+&(!$#..)C!

!

?44020,7<IIP.# 25+#E$)W#92<239# cJ,90208+#,"#7+-<208+g# 09#<I9,# 0CJ,"2<72# 07#-<92"01#1<71+"V9#5092,I,-01<I#

1I<990H01<20,7]#'5+#C<U,"#072+"+92#,H#E$)W#<9#<#=0,C<"L+"#07#-<92"01#1<71+"#09#25<2#02#1,3I4#=+#<120,7<=I+#

<9#<#2<"-+2+4#25+"<JP#c+]-]#2"<923O3C<=g.#=32#02#<I9,#<JJ+<"9#<#J,2+720<I#2<"-+2#H,"#H37120,7<I#0C<-07-#

c9++#J<-+#_pg]#'5+#E$)W#J",2+07#cJYZm.#E$)Wj7+3.#$"=AKWg#09#<#YZmKL/<#2"<79C+C="<7+#2P",907+#L07<9+#

c'Ng# "+1+J2,"# <74# <# C+C=+"# ,H# 25+# +J04+"C<I# -",b25# H<12,"# "+1+J2,"9# c$*F)9g# H<C0IP# kWYl]#

>8+"+\J"+990,7# C<P# =+# 4+2+"C07+4# =P# 0CC37,5092,15+C092"P# c&EDg# 3907-# C,7,1I,7<I# <720=,4P#

cE+"1+J'+92|#J,9020802P.#0H#&ED#Ws#,"#_sg#<74j,"#F&;E#H,"#-+7+#<CJI0H01<20,7#cE$)Ws.#0H#F&;Esg]#!3I20JI+#

92340+9#5<8+#50-5I0-52+4#25+#",I+#,H#E$)W#07#25+#4+8+I,JC+72#,H#8<"0,39#1<71+"9.#9315#<9#2*-&)$#'c9071+#

YqZng.#1,I,7.#="+<92.#=I<44+".#,8<"0<7.#I37-.#+74,C+2"0<I.#32+"07+#1+"80\#<74#5+<4#}#7+1L#23C,"9]#&7#

="+<92#1<71+"#07#J<"2013I<".#"+9+<"15+"9#95,b+4#25<2#E$)W#,8+"+\J"+990,7j<CJI0H01<20,7#b<9#J"+9+72#

07#YXr#2,#_pr#,H#25+#1<9+9.#b+"+#02#1,""+I<2+9#b025#<#J,,"#"+9J,79+#2,#15+C,25+"<JP#<74#+74,1"07+#

25+"<J0+9#kWYl]#&7#2*-&)$#'#*+#.)-.#H,"#*"<8<I,9#+2#<I].#25+#"<2+#,H#L90ZIU"-$&$V$&R')*+2./#O)"7'MQ'&"'

ZZ[.#b025#90-70H01<72#8<"0<20,79#<11,"407-#2,#25+#5092,I,-01<I#93=2PJ+#cJ"+4,C07<72#07#072+9207<I#2PJ+#

_pr#89#40HH39+#nr#89#C0\+4#WXr.#07#25+#',*?#2"0<Ig#<74#<11,"407-#I,1<20,7#25+#23C,"#cWm#2,#_pr#H,"#25+#

-<92",+9,J5<-+<I# U37120,7#<74#q]m#2,#YZr#H,"#,25+"#-<92"01# I,1<I0O<20,79g# kWYKWWl]#?44020,7<IIP.# 25+P#

"+J,"2+4#25<2#E$)WKJ,90208+#-<92"01#1<71+"9#5<8+#<#J,,"+"#J",-7,909.#b025#95,"2+"#409+<9+KH"++#93"808<I#

<74#95,"2+"#,8+"<II#93"808<I#cC+40<7#93"808<I#,H#E$)W#K#J<20+729#YW]o#89#n]n#C,7259#H,"#E$)Ws#J<20+729.#

Jy#X]_og]!#

!

"#:#!;).,&/,!*3!,.150&4!4./4(01<!4=00(/5!50(/'1!
!

'5+# 40<-7,909# ,H# -<92"01# 1<71+"# <Ib<P9# "+[30"+9# 20993+K9<CJI+9# <7<IP909# c5092,I,-P# <74# &EDjF&;Eg]#

'5+"+H,"+.#"<40,I,-0929#<"+#393<IIP#<I"+<4P#<b<"+#,H#25+#40<-7,909.#b5+7#25+P#J+"H,"C#8<"0,39#0C<-07-#

C,4<I020+9#H,"#23C,"#92<-07-]#B@'-#*+-# c25,"<\.#<=4,C+7#<74#J+I809g#<"+#39+4#2,#+8<I3<2+#25+#I,1,K

"+-0,7<I#+\2+790,7#,H#25+#J"0C<"P#23C,"#<9#b+II#<9#4092<72#C+2<92<909.#+9J+10<IIP#+HH010+72#<2#<48<71+4#

c'_K'pg# ,"# C+2<92<201# 92<-+9# c@sj!sg.# =32# +<"I0+"# 92<-+# 409+<9+# C<P# =+# C099+4]# )<40,-"<J59# <74#

=<"03C#92340+9#cF0-3"+#pg#5<8+#I,7-#=++7#<=<74,7+4.#<9#25+P#,7IP#5<4#<#8+"P#I0C02+4#40<-7,9201#8<I3+#



*'!

c25+P#404#7,2#<04#07#25+#<113"<2+#92<-07-#,H#25+#23C,"#<74#404#7,2#<II,b#40HH+"+720<20,7#=+2b++7#=+70-7#

<74#C<I0-7<72#I+90,79g]#>7#25+#,25+"#5<74.#.+/"-#"U$#'41&)*-"4+/'09#8+"P#39+H3I#2,#92<-+#c'g#25+#1<71+"#

<74#4+I07+<2+9#25+#4+J25#,H#23C,"# 078<90,7#25",3-5#25+# I<P+"9#,H#25+#92,C<15#b<II]#'509#2+1570[3+#

cF0-3"+#ng#<JJ+<"9#2,#=+#25+#C,92#+HH+1208+#b<P#2,#40HH+"+720<2+#I,1<I0O+4#23C,"9#c92<-+#'Yg#H",C#C,"+#

<48<71+4#,7+9#c92<-+#'WK'_.#,8+"<II#<113"<1P#y#oX]W#`#q_r#H,"#%++#+2#<I].#93J+"0,"#2,#D'g.#=32#J,,"IP#

J+"H,"C9# H,"# I<"-+"# 23C,"9# c{m1Cg# kW_l]# $74,91,J01# 3I2"<9,374# 09#C,92IP# J+"H,"C+4# 07# 9J+10<I0O+4#

1+72+"9.# 07# 1<9+9# ,H# 4,3=2# =+2b++7# 'Y# <74# 'Wj'_# 92<-+9.# ,"# 07# 1<9+# ,H# 939J010,7# ,H# I070209# <74# 0H# <#

7+,<4U38<72#2"+<2C+72#09#7++4+4#kWpl]#&2#<JJ+<"9#I+99#+HH+1208+#25<7#D'#H,"#7,4<I#078,I8+C+72#H,"#Nb++#

+2# <I]# cp_r# <113"<1P# H,"# @s# +8<I3<20,7g# <74# 4,+9# 7,2# +8<I3<2+# 4092<72# C+2<92<9+9# kWpl]# ?7,25+"#

4,b7H<II#,H#+74,91,J01#3I2"<9,374#09#25<2#I0L+#<II#3I2"<9,374#+\<C07<20,79.#02#"+[30"+9#<#1+"2<07#I+8+I#,H#

+\J+"209+#<74#09#,=9+"8+"K4+J+74+72#kW_l]#

!

D3""+72#-304+I07+9#"+1,CC+74#C,702,"07-#25+#+\2+790,7#,H#-<92"01#1<71+"#=P#C+<79#,H#<#D'#,H#25+#

15+92#s#<=4,C+7#s#J+I809.#b5015#5<9#<#"+I<208+IP#50-5#<113"<1P#coYr#H,"#'K92<-07-.#nnr#H,"#@K92<-07-.#

<74#ZYr#H,"#!K92<-07-g#kYnKYol]#67H,"237<2+IP.#<9#+\JI<07+4#=P#;++8<"<27<C#+2#<I]#D'#4,+9#7,2#J",804+#

20993+#1,7H0"C<20,7#H,"#23C,"#-"<407-#,"#5092,I,-01<I#1I<990H01<20,7#cH,"#0792<71+#H",C#<4+7,1<"107,C<9#

2,#IPCJ5,C<9g#1,CJ<"+4#2,#-<92",91,JP#,"#+74,91,J01#3I2"<9,374#kWml]!',#0CJ",8+#25+#4+2+120,7#,H#

I,1<I0O+4#23C,".#9,C+#2+<C9#93--+92+4#3907-#<0".#b<2+"#,"#=<"03C#4092+790,7#,H#25+#92,C<15#,"#80"23<IK

-<92",91,JP#D'#0C<-+9#kWnl]#6907-#80"23<I#-<92",91,JP#b025#<0"#4092+790,7#,7#D'.#D5+7#+2#<I]#b+"+#<=I+#

2,#04+720HP#-<92"01#1<71+"9#07#qYr#,H#25+#1<9+9#<74#,8+"<II#<113"<1P#07#25+#<99+99C+72#,H#23C,"#078<90,7#

,H#25+#92,C<15#b<II9#c'#92<-+g#b<9#0CJ",8+4#3907-#!G)#0C<-+9#1,CJ<"+4#2,#2"<798+"9+#,7+9.#=32#07#

1I0701<I#",3207+.#25,9+#73C=+"9#<"+#J",=<=IP#I,b+".#+9J+10<IIP#07#'Y#2,#'_#23C,"9#kWol]#D3""+72#F"+715#

D'#J",2,1,I#"+[30"+9#n#5,3"9#,H#H<9207-#s#_XXKmXX#C%#b<2+"#4092+790,7#,H#25+#92,C<15#J"0,"#2,#25+#D'.#

b025#J,"2<I# 8+7,39#J5<9+#<74#!G)# "+1,792"3120,79# c5(6#$,%3g]# ;2<-07-# c'g.# 90O+#<74# I,1<20,7#,H# 25+#

23C,"#1<7#=+#+920C<2+4#,7#D'.#<9#b+II#<9#25+#2501L7+99#,H#25+#92,C<15#b<II.#25+#J"+9+71+#,"#<=9+71+#

,H# <# H<22P# JI<7+# =+2b++7# 25+# 23C,"# <74# <4U<1+72# ,"-<79# <74# 4092<72# 7,4<I# j# 8<913I<"# j# 8091+"<I#

C+2<92<201# 9J"+<4]# &7#+<"IP#-<92"01# 1<71+"# 1<9+9.#D'# 09# I+99#+HH010+72# 25<7#+74,91,J01#3I2"<9,374# H,"#

;50C0O3#+2#<I]#<74#N0C#+2#<I].#<9#02#09#7,2#<=I+#2,#409207-3095#25+#40HH+"+72#I<P+"9#,H#25+#-<92"01#b<II]#E+71+#

25+# 8093<I0O<20,7# ,H# +<"IP# I+90,79# c'# 07# 9023.# 'Y]]]g# 09#C,"+# 40HH013I2# 25<7# H,"# <48<71+4# c'_K'pg# ,7+9#

c<113"<1P#m_Knmr#89#nnKZor#H,"#C,"+#<48<71+4#I+90,79g#kWoKWZl]#&7#'Y#<74#'W#23C,"9.#25+#,32+"#I<P+"#

,H#25+#-<92"01#b<II#<JJ+<"9#"+-3I<".#b50I+#07#92<-+#'_#23C,"9#02#C<P#<JJ+<"#0""+-3I<"#b025#4+79+#I07+<"#

9J0L+9#07#25+#93"",37407-#H<2]#;2<-+#'p#23C,"9#J"+9+72#b025#<#I,99#,H#H<22P#072+"H<1+#=+2b++7#25+#23C,"#

<74#25+#<4U<1+72#,"-<79#,"#<#4+1"+<9+#07#4+7902P#,H#25+#,"-<7]#F,"#IPCJ5#7,4+#078<90,7#c@g.#D'#1"02+"0<#

H,"#078,I8+C+72#,H#25+#7,4+#<"+#90O+#{ZKYX#CC#c9C<II#<\09g.#",374#95<J+.#7+1",909#<74#5+2+",-+7+,39#

1,72"<92#3J2<L+]#!+2<92<909#<"+#1,CC,7IP#,=9+"8+4#07#25+#I08+".#25+#I37-9#c=<9+9#<74#J+"0J5+"Pg.#25+#

<4"+7<I# -I<749# c5+2+",-+7+,39#C<99+9.#b<95# ,32g.# 25+# ,8<"0+9# cN"31L+7=+"-# 23C,".# =0I<2+"<I# 9,I04#

C<99+9g.# 4092<72# IPCJ5# 7,4+# c'",090+"V9# 7,4+.# I+H2# 93=1I<8013I<"# 7,4+g# ,"# 25+# J+"02,7+3C# c=<4#

J",-7,909.#+<90IP#C099+4#,7#D'g]##

#



*(

#
!"#$%&'='+,!K/>)19,),?).-!$I@!*A1*>!0>*2,@!0.-)*>!H,2./(!06*(,!(6.C12+!*!>.?*>1L,9!5*((!12!)6,!/00,-!0*-)!.4!)6,!().5*?6!12!

*!MMB<,*-B.>9!5*2!361().>.+<N!0..-><!9144,-,2)1*),9!+*()-1?!*9,2.?*-?12.5*@!0IOPGKG:D!;,!K/>)19,),?).-!$I@!?.-.2*>!0>*2,@!

0.-)*>!H,2./(!06*(,!(6.C12+!*!9144/(,!)61?Q,212+!.4!)6,!().5*?6!C*>>!3*--.C(:!12!*!FR!<,*-(B.>9!C.5*2D!>,!K/>)19,),?).-!

$I@!*A1*>!0>*2,@!0.-)*>!H,2./(!06*(,!3C1)6!C*),-!91(),2(1.2!.4!)6,!().5*?6:!(6.C12+!*!9144/(,!)61?Q,212+!.4!)6,!().5*?6!

C*>>!3*--.C(:!*29!>1H,-!5,)*()*(,(!3()*-(:D!?,!K/>)19,),?).-!$I@!*A1*>!0>*2,@!0.-)*>!H,2./(!06*(,!(6.C12+!*!9144/(,!

)61?Q,212+!.4!)6,!().5*?6!C*>>!3*--.C(:!*29!0,-1).2,*>!?*-?12.5*).(1(!C1)6!>1S/19!,44/(1.2!12!*!FTB<,*->B.>9!C.5*2!C1)6!!

9144/(,!*9,2.?*-?12.5*!3?1-?>,9!*-,*:D!

!

'5+#J"0C<"P#23C,"#1<7#=+#C099+4#,7#<=4,C07<I#D'#c5(6#$,%Og#<74#9,#4,#ppr#,H#9C<II#J+"02,7+<I#,"#I08+"#

C+2<92<909]#'539.#9,C+#<325,"9#93--+92+4#3907-#7+b#2+\23"+K<7<IP909#C+25,4#2,#0CJ",8+#4+2+120,7.#

=32#9315#C+25,49#<"+#920II#,7-,07-#"+9+<"15#<74#4+8+I,JC+72#kWqK_pl]#?9#0C<-07-#2+1570[3+9#J+"H,"C#

J,,"IP# H,"# J+"02,7+<I# 4099+C07<20,7.# J+"02,7+<I# +\2+790,7# 09# 393<IIP# <99+99+4# 43"07-# 1*U*)"-#"U$#'

.V*14*&$"+'P$&5'P*-5$+2#k_ml]##

#

#

#



*)

!

!

!"#$%&'@)'+,'"J9.512*>!$I!(6.C12+!*!4.?*>!)61?Q,212+!.4!)6,!>,((,-!?/-H*)/-,!3*--.C:!C1)6!(5*>>!><506!2.9,(!3?1-?>,9:D!U:!

V*5,!0*)1,2)@!,*->1,-!$I!,A*5!0,-4.-5,9!W!5.2)6(!,*->1,-!4.-!*J9.512*>!0*12D!I6,!)/5.-!C*(!5.-,!91441?/>)!).!H1(/*>1L,!

*29!C*(!51((,9D!

!

>25+"#0C<-07-#2+1570[3+9#c9315#<9#!)&#<74#H37120,7<I#0C<-07-g#<"+#920II#=+07-#+8<I3<2+4#<74#<"+#7,2#

13""+72IP#J<"2#,H#13""+72#40<-7,909#-304+I07+9#cF0-3"+#Zg#k_ml]!

#
#

B*C(%2!F0!!Q#$611#&2%*+6&)!P\[cqP\\cqP\aQc!F.+&+$%.!W'%$*+$#!d-+2#.+&#)!36'!(%)*'+$!$%&$#'!2+%(&6)+)!{5/|!

#

!<-7+201#)+9,7<71+#&C<-07-#c!)&g#09#7,2#39+4#07#1I0701<I#",3207+#H,"#25+#40<-7,909#,H#-<92"01#1<71+".#<9#

029#39+#09#920II#=+07-#078+920-<2+4]#F,"#0792<71+.#e,,#+2#<I]#+8<I3<2+4#25+#40<-7,9201#J+"H,"C<71+9#,H#_'#

!)&# H,"# 25+# 92<-07-# ,H# -<92"01# 1<71+"# <74# H,374# 7,# 90-70H01<72# 40HH+"+71+# 1,CJ<"+4# 2,# !/D'#

cC3I204+2+12,"#D'g#07#2+"C9#,H#40<-7,9201#<113"<1P#k_nl]#&7#C,92#,H#25+#J3=I095+4#92340+9.#25+#<325,"9#

"+I0+4#,7#40HH390,7Kb+0-52+4#!)&#c/aK!)&g#<74#4P7<C01K1,72"<92#+75<71+4#0C<-+9#2,#+8<I3<2+#25+#

<--"+9908+7+99#,H#-<92"01#1<71+"#<74#029#"+9J,79+#2,#2"+<2C+72#k_nKpWl]#'5+#C,92#39+H3I#9+[3+71+#09#

J",=<=IP# /a&# b025# 029# <JJ<"+72# 40HH390,7# 1,+HH010+72# c?/D# 8<I3+g.#b5015# <JJ+<"9# 93J+"0,"# 2,# 'WK

b+0-52+4# 9+[3+71+9# H,"# 25+# 4+2+120,7# ,H# +<"IP# -<92"01# 1<71+"9# cJ'Yg# <74# 25+# 92<-07-# ,H# <48<71+4#

1<71+"9# czJ'Wg# kpYl]#?II# 07#<II.# 25+#C,92#1,CC,7# 07401<20,7#,H#!)&# 07#-<92"01#1<71+"#"+C<079#25+#!#

92<-07-#,H#25+#23C,".#+9J+10<IIP#07#1<9+#,H#I08+"#C+2<92<909]##

#



"+!

'5+"+#09#13""+72IP#7,#1,79+7939#"+-<"407-#25+#<JJI01<20,7#,H#H37120,7<I#0C<-07-#cG$'KD'#<74j,"#G$'K

!)&g#07#25+#C<7<-+C+72#,H#-<92"01#1<71+".#<9#25+0"#39+H3I7+99#"+C<07#2,#=+#4+2+"C07+4#<74#7,#1I+<"#

1,79+7939#<JJ+<"9#=+2b++7#92340+9#kp_Kpnl]#?11,"407-#2,#"+1+72#92340+9.#G$'KD'#95,3I4#=+#I0C02+4#2,#

92<-07-#4092<72#C+2<92<909#kpXKpYl]#F,"#+\<CJI+.#0H#!<#+2#<I]#93--+92+4#25<2##$FKF/*#G$'KD'#1,3I4#=+#

39+4# H,"# 25+# 07020<I# 40<-7,909# ,H# J"0C<"P# -<92"01# 1<71+"# b025# <# qWr# 9+79020802P# <74# omr# 9J+10H0102P#

cJyX]_mqg.#~,37#+2#<I]# U34-+4#02# 0793HH010+72#H,"#'#<74#@#92<-07-#c8+"P#I,b#9+79020802P#H,"#+<"IP#-<92"01#

1<71+"#4+2+120,7#t#WX]or#b5015#"<09+9#2,#pW]Wr#07#C,"+#<48<71+4#23C,"9#<74#_X]or#9+79020802P#j#qp]or#

9J+10H0102P#H,"#IPCJ5#7,4+#C+2<92<909#4+2+120,7g#kp_Kppl]#'5+"+H,"+.#~,37#+2#<I]#93--+92+4#2,#I0C02#029#

39+#2,#25+#9+<"15#H,"#<#9P715",7,39#9+1,74#J"0C<"P#23C,"#c_o]mr.#7yqjWpg#<74#25+#92<-07-#4092<72#

C+2<92<909#c!g#kppl]#?22+CJ29#2,#0CJ",8+#G$'KD'V9#40<-7,9201#<113"<1P#3907-#-<92"01#4092+790,7#c3907-#

<#C0\23"+#,H#C0IL# <74#/0<2"0,O,<2+#!+-I3C07+g# H<0I+4.# +8+7# 25,3-5# 25+# I+90,79#b+"+# 9I0-52IP#C,"+#

1I+<"IP# 409JI<P+4# kp_l]# ;,C+# <325,"9.# 9315# <9# D5+7# +2# <I].# 2"0+4# I0C0207-# 029# 39+#E$)Ws# 23C,"9# <74#

4+91"0=+4#<##$FKF/*#3J2<L+#<99,10<2+4#b025#E$)W#+\J"+990,7#07#np#-<92"01#23C,"9#cZ]nYq#�#m]ZoZ#;6M%&'#

H,"#E$)WK#23C,"9#90-70H01<72IP#50-5+"#25<7#07#E$)Ws#23C,"9#_]oZq#�#W]nY_.#JyX]XWYg.#b025#<#n]W#132K,HH#

;6M# 8<I3+# J"+401207-# E$)W# +\J"+990,7# b025# np]pr# <113"<1P# kpml]# ?II# 07# <II.# 25+# C<U,"# J",=I+C# ,H#

H37120,7<I#0C<-07-#K#b5015#5<9#=++7#50-5I0-52+4#=P#C,92#<325,"9#K##09#25+#"09L#,H#H<I9+#7+-<208+#1<9+9.#

b025#<# I,b#4+2+120,7#"<2+#H,"#40HH39+#<74#C31,9+1"+207-#23C,"9.#<9#b+II#<9# #40HH+"+71+9# 07#2+"C9#,H#

23C,"#4+2+120,7#"<2+#=+2b++7#25+#40HH+"+72#5092,I,-01<I#93=2PJ+9#cpo]Yr#9+79020802P#H,"#072+9207<I#2PJ+#

23C,"9#89#_q]pr#H,"#C0\+4#89#Wo]qr#H,"#40HH39+#23C,"9g#kp_Kpml]##

#

"#>#!?(@!)*+(4=+.0!4+.11&3&4.5&*/1!!
#

*<92"01#1<71+"# 09#<##"7U1.\'*+/'3$"1"2$#*11R#5.&.)"2.+."4-'/$-.*-..#7,2#,7IP# "+-<"407-# 029#8<"0,39#

0C<-07-# <74j,"# 5092,I,-01<I# J"+9+72<20,79.# =32# <I9,# "+-<"407-# 25+#J"+9+71+#,H# <7# 072+"KJ<20+72# <74#
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H<20-3+.# "+7<I# 0CJ<0"C+72.# 07H+120,7.# ,8<"0<7# H<0I3"+j07H+"20I02P.# <3402,"P# 0CJ<0"C+72.# 5+J<201#



"'!

0CJ<0"C+72#<74#7+3",I,-01<I# 2,\0102P]# '539.#4+9J02+#C<7P#<48<71+9#C<4+#,8+"# 25+#J<92# P+<"9.# 25+#

1I0701<I#9311+99#"<2+#,H#25+#+\09207-#15+C,25+"<JP#J",2,1,I9#"+C<07#8+"P#I,b#c3715<7-+4#H,"#{_X#P+<"9#

b025#JI<2073CK4+"08+4#1,CJ,3749g#<74#C<P#8<"P#=+2b++7#J<20+729.#+CJ5<90O07-#25+#7++4#,H#7,8+I.#

2<"-+2+4#<74#J+"9,7<I0O+4# 25+"<J0+9.#<0C07-#<2# I0C0207-#904+#+HH+129.#+9J+10<IIP# H,"#<48<71+4#-<92"01#

1<71+"9.#b5+"+#)X#"+9+120,7#C<P#7,2#=+#<150+8+4#b025#93"-+"P#<I,7+#km_KoZl]##

#

!"O"&"! .KR*)<,K'0*DL,0,K'06,D*5%,+'
#

67H,"237<2+IP.#C,92#13""+72#2<"-+2+4#25+"<J0+9#5<8+#37H,"237<2+IP#J",8+7#2,#=+#07+HH+1208+#H,"#7,b#

kpql]#F,"#+\<CJI+.#=+8<10O3C<=#cJ5<9+#&&&#HSHPHKF#9234Pg.#<#C,7,1I,7<I#<720=,4P.#07#<99,10<20,7#b025#

15+C,25+"<JP# 07# <48<71+4# -<92"01# <4+7,1<"107,C<.# H<0I+4# 2,# 0CJ",8+# ,8+"<II# 93"808<I# ,H# 2"+<2+4#

J<20+729#koql]#;0C0I<"IP.#7,#1I+<"#=+7+H02#07#2+"C9#,H#,8+"<II#93"808<I#b<9#,=9+"8+4#b025#7,8+I#<-+729#

2<"-+207-#$*F)#c1+23\0C<=.#J<7023C3C<=g.#M$*FK?#c=+8<10O3C<=g.#,"#C'>)#c+8+",I0C39g#J<25b<P9#

k_mKZXl]##

#

)+1+72IP.# &5.' &*)2.&$+2' "O' &5.' H=IM_H=IGM' $774+.' #5.#gU"$+&# 90-7<I07-# <JJ+<"+4# <9# <# J,2+720<I#

1<71+"#2"+<2C+72#92"<2+-P]#DP2,2,\01#'K1+II9#2<9L#09#2,#4+2+12#<74#4+92",P#07H+12+4#,"#23C,"#1+II9]#',#

1,372+"<12# 25+0"# <120,79# <74# 2,# I0C02# 4<C<-+# 2,# 93"",37407-# 20993+.# 7,"C<I# 1+II9# 40HH+"+720<2+#

25+C9+I8+9#=P#+\J"+9907-#<#J",2+07#90-7<I#1<II+4#J",-"<CC+4#4+<25#I0-<74#Y#cG/K%Yg.#b5015#<129#<9#<#

90-7<I# 2,# 92,J# 25+# +I0C07<20,7# ,H# 7,"C<I# 1+II9# =P# 1P2,2,\01# '# 1+II9.# <9# 25+P# 4+2+12# 25+# G/K%Y# 90-7<I#

25",3-5#<#"+1+J2,"#1<II+4#G/KY#cJ",-"<CC+4#4+<25#"+1+J2,"#Yg]#;,C+#23C,"9.#071I3407-#-<92"01#1<71+"#

,7+9.#1<7#<I9,#+\J"+99#25+#G/K%Y#90-7<I#2,#C0C01#7,"C<I#1+II9#<74#+91<J+#+I0C07<20,7]#&7#-<92"01#1<71+".#

H=IGM'.\U).--$"+'P*-' O"4+/'3R'^h2.)'.&'*1c' $+'Q`['"O' &47")'#.11-' c7yYpXg' *+/'i`['"O' &5.$)' 1$V.)'

7.&*-&*-.-#c7yqg.#*-'P.11'*-'$+'dd['"O'$774+.'#.11-'"O'2*-&)$#'#*+#.)#c7ypYYg#<74#o_r#,H#0CC37+#

1+II9# H",C# 25+0"# C+2<92<9+9# kZYl]# '5+"+H,"+.# 2<"-+2207-# G/K%Y# 07# -<92"01# 1<71+"# 9++C+4# J,990=I+]#

H.73)"1$W47*3'S5104,%T#09#<#53C<70O+4#C,7,1I,7<I#<720=,4P#<-<0792#G/KY#25<2#J"+8+729#G/KY#H",C#

072+"<1207-#b025#G/K%Y#<74#G/K%W#<74#J+"C029#<1208<20,7#,H#<7#<72023C,"#0CC37+#"+9J,79+]#6'U5*-.'Z'

#1$+$#*1' &)$*1'P*-'#"+/4#&./'*+/' &5.' ).-U"+-.' )*&.'*-'Q)/' 1$+.'"O' &).*&7.+&'"O'2*-&)$#' #*+#.)'P*-'

MMci[' S+jQ`_ZNbT' *+/' #"7U1.&.' ).-U"+-.-'P.).' "3-.)V./' $+' ZcQ[' "O' U*&$.+&-' S+jiT# kZWl]# '5+9+#

"+93I29#+CJ5<90O+#25+#7++4#H,"#H3"25+"#4+8+I,JC+72#,H#J+C=",I0O3C<=#H,"#J<20+729#b025#-<92"01#1<71+"#

b5,#5<8+#"+1+08+4#{W#I07+9#,H#25+"<JP]#67H,"237<2+IP.#43"07-#J5<9+#_.#G+C=",I0O3C<=#404#7,2#95,b#

0CJ",8+4#93"808<I#1,CJ<"+4#b025#J<1I02<\+I#<9#9+1,74KI07+#25+"<JP#H,"#<48<71+4#G/K%Y#s#-<92"01#1<71+"#

kZ_l]##

#

E,J+H3IIP.# !$'# 2<"-+2+4# 25+"<J0+9# c2<"-+207-# !$'# "+1+J2,"g.# <720KF*F)# 25+"<JP# <74# ,25+"#

0CC37,25+"<JP# <"+# 13""+72IP# 374+"-,07-# +8<I3<20,7# <74# 9,C+# 5<8+# J",C0907-# J"+1I0701<I# 2"0<I9#

"+93I29]# @5.' &*)2.&./' &5.)*UR' #4)).+&1R' 4-./' $+' #1$+$#*1' )"4&$+.' $-' &)*-&4W47*3' $+' L90Zk' 2*-&)$#'

#*+#.)-#c&ED_s#,"#WsjF&;EKJ,90208+g.#$+'#"73$+*&$"+#b025#1<J+102<=07+#,"#mKHI3,",3"<10I#<74#109JI<207.#

<9#1,C=07+4#25+"<JP#071I3407-#2509#C,7,1I,7<I#<720=,4P#071"+<9+4#,8+"<II#93"808<I#,H#E$)Ws#J<20+729#

cYY]Z# 89# Yn]X#C,7259.# J5<9+# &&&#F"PH# 2"0<Ig# kWYKWW.# Zpl]# >25+"# J,2+720<I# 1<7404<2+9.# 9315# <9#L=6B'

$+5$3$&")' !6L6' SJ")$+"-&*&.# b025# F/?# <JJ",8<I# H,"# 39+# 07# 2"+<2# 132<7+,39# 'KIPCJ5,C<T# ,"#

")2*+"7.&*11$#')4&5.+$47'#"7U"4+/'0=BMMD#<"+#13""+72IP#=+07-#078+920-<2+4.#<H2+"#-0807-#J",C0907-#

"+93I29#,7#-<92"01#1<71+"#1+II#I07+9#<74#07#J5<9+#YKW#1I0701<I#2"0<I9]#

#

#



"(

"#E#!F0*,/*1&1!./'!1.04*%(/&.!
#

!"S"!"! $FFD'5DFL)F+%+P',+5,<%*CC8'*0'*KR*)<,K'+0*L,+'
#

67H,"237<2+IP.#7,2#C315#5<9#15<7-+4#07#-<92"01#1<71+"#1<"+#,8+"#25+#J<92#P+<"9#<74#2<"-+2+4#25+"<J0+9#

c<J<"2#H",C#2"<923O3C<=g#b+"+#4+1+0807-]#?9#<#"+93I2<72#,H#25+#I<1L#,H#7,7K078<908+#40<-7,9201#C+25,49#

<74#25+#H<0I3"+#,H#2<"-+2+4#25+"<J0+9.#-<92"01#1<71+"#"+C<079#<#409+<9+#,H#J,,"#J",-7,909.#b025#V.)R'1"P'

"V.)*11'-4)V$V*1#cC+40<7#<",374#MM'7"+&5-g#<74#<#NIR.*)'7")&*1$&R')*&.'*)"4+/'a`[#km_KoZl]#&H#25+#mK

P+<"#93"808<I#09#<JJ",\0C<2+IP#_nr#H,"#"+9+12<=I+#-<92"01#1<71+"9.#02#4",J9#2,#mKWXr#07#I,1<IIP#<48<71+4#

,"#C+2<92<201#23C,"9.#b025#<7#<8+"<-+#93"808<I#v#Y#P+<"#kWl]#&72+9207<I#-<92"01#1<71+"9#<"+#25,3-52#2,#

5<8+#<#=+22+"#J",-7,909#25<7#40HH39+#,7+9.#<9#25+#mKP+<"#,8+"<II#93"808<I#"<2+#H,"#1$+$&$-'U1*-&$#*#"<7-+#

H",C#`'&"'Z`[#4+9J02+#C3I20C,4<I#25+"<JP#kZpl]#;0C0I<"IP.#<11,"407-#2,#;15<3+"#+2#<I]#J<20+729#b025#

b+IIK40HH+"+720<2+4#072+9207<I#-<92"01#1<71+"#5<4#<#50-5+"#mKP+<"#93"808<I "<2+ 25<7#J<20+72#b025#J,,"IP#

40HH+"+720<2+4#23C,"9#conr#89]#nor�#JyX]XmZg.#+9J+10<IIP#H,"#J<20+729#b025#≥#YX#1C#23C,"9#cpWr#89]#

Ypr�#J#y#X]XYog#kZml]#E,b+8+".#7+b#1,72"<4012,"P#"+93I29#b+"+#,=2<07+4#"+1+72#92340+9.#9315#<9#?4<150#

+2#<I].#b5015#95,b+4#90C0I<"#,321,C+9#07#J<20+729#b025#072+9207<I.#40HH39+#<74#90-7+2K"07-#1+II#1<71+"9#

kZnl]##

#

?II#07#<II.#25+#50-5#C,"2<I02P#,H#-<92"01#1<71+"9#<JJ+<"9#2,#=+#741&$O*#&")$*1>#(B%<#1*&.'/$*2+"-$-#b025#<#

8+"P#50-5#J",J,"20,7#,H#-<92"01#1<71+"#J<20+729#ctiN[g#/$*2+"-./'*&'$+"U.)*31.'")'7.&*-&*&$#'-&*2.-.#

b5+"+# 13"<208+# 93"-+"P# 09# 7,# I,7-+"# <7# ,J20,7# i# 25+# 9PCJ2,C<2,I,-P# 09# 7,7K9J+10H01# <74# 25+#

+\<C07<20,79# "+[30"+4# H,"# 25+# 40<-7,909# <"+# [302+# 078<908+# c3JJ+"# -<92",072+9207<I# +74,91,JP#b025#

=0,J90+9g#b025#<#b+<L#JI<1+#,H#0C<-07-#H,"#91"++707-#<74#40<-7,909#J3"J,9+9.!((B%25+#V*)$*31.'-.+-$&$V$&R'

"O'&47")-'&"'U.)$"U.)*&$V.'#5.7"&5.)*URD'P$&5'4U'&"'aN[').-$-&*+#.-'&"'U1*&$+47I#"7U"4+/-'*&'

*/V*+#./'-&*2.- <74#(((B 25+#U,072#,113""+71+#,H#-*)#"U.+$* cC3913I<"#<2",J5Pg#07#3J#2,#Q` 2,#a`[ ,H#

1<9+9.#b5015#09#"+1,-70O+4#<9#<#7+-<208+#J",-7,9201#H<12,"#km_KoZ.#Znl]#'509#50-5I0-529#25+#J",-"+99#25<2#

"+C<07#2,#=+#C<4+#07#2+"C9#,H#40<-7,909#<74#2"+<2C+72.#071I3407-#25+#C<7<-+C+72#,H#=,25#25+#23C,"#

029+IH#<74#25+#2"+<2C+72K1,CJI01<20,79.#<9#b+II#<9#"+-<"407-#25+#,113""+71+#,H#1<15+\0<#j#9<"1,J+70<]#

#

!"S"9"! T*<6,U%*'%)'L*+0D%<'<*)<,D'
#

?7#071"+<907-#73C=+"#,H#92340+9#95,b+4#25<2##*#5.\$*.#15<"<12+"0O+4#=P#<#J",-"+9908+#2%++!%(!*9-5%+1!

$-++/1!*79!+@121$*2!0/+.21!0*++.#,113"9#07#<",374#N`[#,H#1<71+"#J<20+729.#+9J+10<IIP#07#/551,!9-)1+$->1!

$,*.$!.*7.1,+!cF0-3"+#YYg'ldamT%

'



")

'

#
#

B*C(%2!HH0!5E![-.*+2#*#$*6'!FQ7!$6'6&%.!=.%&#7!=6'*%.!8#&6-)!=?%)#7!)?6n+&(!%!2+33-)#!*?+$h#&+&(!63!*?#!

)*61%$?!n%..!+&!%!bf@K#%'@6.2!n61%&!n+*?!2+33-)#!*K=#!(%)*'+$!$%&$#'!H%''6n)JC!IE![-.*+2#*#$*6'!FQ7!%M+%.!

=.%&#7!=6'*%.!8#&6-)!=?%)#!/$!'*/C#&-*-!HX-(-)*!ABG;J7!1E![-.*+2#*#$*6'!Fa7!%M+%.!=.%&#7!=6'*%.!8#&6-)!=?%)#7!

)%1#!=%*+#&*!HJ!A&#$K-!./$2% Ho%&-%'K!ABG]J!%*!*#'1+&%.!)*%(#!H=#'+*6&#%.!$%'$+&61%*6)+)!n+*?!=#'+*6&#%.!

#33-)+6&v!)*%'JC!a?#!=%*+#&*!+)!)/)K2)$*)!n+*?!1-)$.#!%*'6=?K!H=)6%)!1-)$.#7!K#..6n!1#%)-'#J!n+*?!2#$'#%)#2!

)->$-*%&#6-)!3%*!H>.-#!1#%)-'#JC!

#

'5+# 9L+I+2<I# C391I+# I,99.# ,"# 0/+.21# *$,%53?.# 09# <99,10<2+4# b025# I,99# ,H# C391I+# 92"+7-25.# b5015#

<I2,-+25+"#4+H07+9#+*,.%517-*#kZnKqXl]#!,"+#9J+10H01<IIP.#9<"1,J+70<#5<9#=++7#4+H07+4#=P#25+#$3",J+<7#

a,"L07-# *",3J# ,7# ;<"1,J+70<# 07# >I4+"# G+,JI+# c$a*;>G.# WXYXg# <9# <# 4+1"+<9+# ,H# C391I+# C<99#

C+<93"+4# =P# 0C<-07-.# 0CJ+4<71+# ,"# =0,C+2"019# C+<93"+C+729.# <99,10<2+4# b025# 4+1"+<9+4#

J+"H,"C<71+9#<74j,"#C391I+#b+<L7+99#kqYl]#D3""+72IP#07#1I0701<I#",3207+.#C391I+#<2",J5P#1<7#,7IP#=+#

40<-7,9+4# <2# "+I<208+IP# <48<71+4# 92<-+9.# =P#C+<79# ,H# <# D'K=<9+4# 93"H<1+#}# 4+7902P# +8<I3<20,7# ,H#

C391I+9#cH",C#<=4,C07<I#D'.#b025#,"#b025,32#1,72"<92.#,"#D'# 0C<-+9#,H#G$'KD'g]#'5+#C391I+# I,99# 09#

+8<I3<2+4#25",3-5#25+#+920C<20,7#,H#<#9L+I+2<I#C391I+#074+\.#b5015#1,790929#,H#C+<93"07-#25+#93"H<1+#

,H# 25+#C391I+9# c<=4,C07<I#b<II.# J9,<9# <74# +"+12,"# 9J07<+#C391I+9g# <2# 25+# I+8+I# ,H# 25+# _)*# I3C=<"#

8+"2+="<#c%_g#,7#<\0<I#D'#0C<-+9.#7,"C<I0O+4#2,#25+#b+0-52#<74#5+0-52#cA!&g#<11,"407-#2,#25+#!,"92+II+"#

H,"C3I/]# '5+# C391I+9# 4+79020+9# c07# E,39+H0+I4# 67029g# <"+# <I9,# C+<93"+4# 2,# +920C<2+# 25+0"# H<22P#

07H0I2"<20,7]#!,92#,H#25+#92340+9#"+-<"407-#9<"1,J+70<#,7#0C<-07-.#39+4#25+#H,II,b07-#132K,HH#8<I3+9#H,"#

9L+I+2<I#C391I+#074+\#c;!&g#vmW�p#1C�jC�#H,"#C+7#<74#v_Z�m#1C�jC�#H,"#b,C+7#kqYl]##

!

D<71+"# 1<15+\0<# 09# <I9,# 15<"<12+"0O+4# =P# 9P92+C01# 07HI<CC<20,7# <74# 7+-<208+# J",2+07# <74# +7+"-P#

=<I<71+]#;<"1,J+70<#5<9#=++7#4+91"0=+4#07#,=+9+#J<20+729.#+I4+"IP#J<20+729#<74#J<20+729#b025#8<"0,39#

1<71+"9#<74#09#<#"+1,-70O+4#7+-<208+#J",-7,9201#H<12,"#kqXKqYl]#&2#09#<7#079040,39#9P74",C+#25<2#7,2#,7IP#

5<9# <#4"<C<201# 0CJ<12#,7# 25+#[3<I02P#,H# I0H+#=32# 09# <I9,#<99,10<2+4#b025#J,,"# "+9J,79+9# 2,# 25+"<JP#

c15+C,25+"<JP#<74#0CC37,25+"<JPg#<74#4+1"+<9+4#93"808<I#kqWl]#D<15+\0<#09#+920C<2+4#2,#<11,372#H,"#

<",374#WX#2,#Wmr#,H#1<71+"K"+I<2+4#4+<259#<74#09#C,"+#H"+[3+72IP#<99,10<2+4#b025#1+"2<07#2PJ+9#,H#

1<71+"9]#F,"#0792<71+.#=+2b++7#_X#2,#nXr#,H#-<92"01#1<71+"#J<20+729#4+8+I,J#1<15+\0<#074+J+74+72IP#

,H#25+#1<71+"#92<-+#<74#25+#07104+71+#,H#9315#9<"1,J+70<#071"+<9+9#<H2+"#15+C,25+"<JP#kq_Kqpl]#'5+#

<8<0I<=I+#1I0701<I#07H,"C<20,7#07401<2+#25<2#C391I+#<2",J5P#1<7#=+#7B#$+/.U.+/.+&'"O'&5.'&47")'-&*2.'

c9,C+20C+9# <I"+<4P# J"+9+72# <2# 92<-+# &# <74# &&g.# EB# $+/.U.+/.+&' "O' &).*&7.+&-# c9,C+20C+9# <I"+<4P#

J"+9+72#<2# 25+#40<-7,909g.#AB# $+/.U.+/.+&'"O'7*1+4&)$&$"+# cH,,4#93JJI+C+72<20,7#4,+9#7,2# "+92,"+#

C391I+#C<99g.#2B#<#7*)g.)'O")'U"")'U)"2+"-$-'*+/').-U"+-.'&"'&5.)*UR]##

#



#+!

E,b+8+".# 25+# "+<9,79# b5P# ,7IP# 9,C+# J<20+729# <"+# J",7+# 2,# 4+8+I,J# 1<15+\0<# "+C<07# I<"-+IP#

37L7,b7]# ;0C0I<"IP.# 25+# J"+109+# J<"2# JI<P+4# =P# 25+# 40HH+"+72# <72023C,"# 2"+<2C+729.# +9J+10<IIP#

15+C,25+"<JP#<-+729.#07#1<15+\0<#4+8+I,JC+72#09#7,2#b+II#374+"92,,4]#'539.#<II#07#<II#1<15+\0<#"+C<079#

<#I<"-+IP#374+"+920C<2+4#<74#372"+<2+4#1,74020,7]#>7+#,H#25+#C<07#5PJ,25+909#09#25<2#1<71+"K"+I<2+4#

C391I+# <2",J5P# 09# 1<39+4#=P# 07HI<CC<2,"P# J",1+99+9# 078,I807-# 072+"I+3L079.# 9315# <9# &%n.# '@Fα# <74#

'a$?N.#25<2#<"+#,H2+7#J",431+4#=P#23C,"9]#E+71+.#25+#4+2+120,7#,H#&%n#<74#'@Fα#07#25+#9+"3C#09#,7+#

,H#25+#2+1570[3+9#39+4#2,#<99+99#C391I+#<2",J5P#07#J<20+729]#E,b+8+".#07HI<CC<20,7#09#379J+10H01#,H#
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<4+7,1<"107,C<.# b025# =,25# 072+9207<IK# <74# 40HH39+K2PJ+# I+90,79]# '509# C,4+I# 1,C=07+9# 1,74020,7<I#

,71,-+701#N"<9#<1208<20,7#b025#I,99#,H#$K1<45+"07#<74#Jm_.#9J+10H01<IIP#07#1+II9#,H#25+#-<92"01#J<"0+2<I#1+II#

I07+<-+#c?2Jp=sg#<74#2"<1+9#25+9+#1+II9#b025#<#~FG#"+J,"2+"#kYYql]#'5+#J+7+2"<71+#09#"+J,"2+4#YXXr#

b025#<#C+40<7#93"808<I#,H#W]m#C,7259#cqX#4<P9g#1,CJ<"+4#2,#<IC,92#<#P+<"#07#,25+"#C,4+I9#cN"<9#b0I4K

2PJ+#C,4+Ig]#>7+#<48<72<-+#,H#2509#-+7+201#+7-07++"+4#C,4+I#09#25<2#25+#1<71+"#,113"9#40"+12IP#07#25+#

92,C<15# ,H# 25+#C,39+.# =+<"07-# 25+# 9<C+# <48<72<-+9# ,H# ,"25,2,J01# G/�#C,4+I9# 07# 2+"C9# ,H# I,1,K

"+-0,7<I#+780",7C+72.#<9#b+II#<9#H,"#IPCJ5#7,4+#<74#4092<72#C+2<92<909]#&7#2509#C,4+I.#C01+#4+8+I,J#

"+-0,7<I#IPCJ5#7,4+#C+2<92<9+9#<74#I37-#C+2<92<9+9#07#YXXr#,H#25+#1<9+9.#J<"<2"<15+<I#IPCJ5#7,4+#

C+2<92<9+9#07#mXr#,H#25+#1<9+9#<74#I08+"#C+2<92<9+9#07#WXr#,H#25+#1<9+9]#?9#25+#23C,"#4+8+I,J9#40"+12IP#

07# 25+# 92,C<15# ,H# <7# 0CC37,1,CJ+2+72# <70C<I.# 25+# 23C,"# +1,9P92+C# 071I3407-# =,25#

7$#)".+V$)"+7.+&# c=I,,4# 8+99+I9.# 0CC37+# 1+II9.# <1208<2+4# H0=",=I<929.# 7+3",7<I# 07H0I2"<20,7fg# <74#

7*#)".+V$)"+7.+&#cC391I+#<2",J5P.#H<2#I,,9fg#09#"+J",431+4.#b50I+#G/�K=+<"07-#<25PC01#C01+#,7IP#



##!

5<8+#7<23"<I#L0II+"#<9#0CC37+#1+II9]#?44020,7<IIP.#-+7+201#+7-07++"+4#C,39+#09#25+#,7IP#C,39+#C,4+I#

25<2#4+8+I,J9#40HH39+K2PJ+#-<92"01#1<71+"#ctWmr#,H#40HH39+#1+II9#,7#5092,I,-Pg#kYXqKYYql]#

!

!"V"="! :FB+,'1FK,C'FE'KDBLG%)KB<,K'1B+<C,'*0DF568'
!
&H# 1+IIK4+"08+4.#G/�#<74#-+7+201#+7-07++"+4#C,39+#C,4+I9#<"+#4+8+I,J+4#C,"+# 9J+10H01<IIP# H,"# 25+#

23C,"#25+P#=+<".#,25+"#C,4+I9#b+"+#1"+<2+4#2,#"+J",431+#J<"2013I<"#904+#+HH+129#,H# 23C,"K=+<"07-#

<74j,"#2"+<2C+729.#9315#<9#1<15+\0<#<74#9<"1,J+70<]#F,"#0792<71+.#C391I+#<2",J5P#1<7#=+#07431+4#07#

DmojA%n#C01+#=P#<#907-I+#072"<J+"02,7+<I#07U+120,7#,H#WX#C-jL-#,H#/,\,"3=0107#kYYZl]##

!

"#"I#! J).++!./&).+!K0*'(/51L!&).,&/,<!4=00(/5!50(/'1!

(

!"!Z"!"! J1*CC'*)%1*C'MDFK,)0+N'%1*L%)L'%)'0D*)+C*0%F)*C'D,+,*D<6'
!
)+1+72# 4+8+I,JC+729# 07# C,I+13I<"# =0,I,-P# <74# -+7,C019# 5<8+# =,,92+4# 25+# 7++4# H,"# I<=,"<2,"P#

<70C<I9.#,7#b5015# I,7-023407<I# 92340+9#,8+"#+\2+74+4#J+"0,49#,H# 20C+#<"+# 1,74312+4]# &7#J"+1I0701<I#

92340+9.#,7+#,H#25+#C,92#"+I+8<72.#J"+401208+#<74#+<90IP#"+J",4310=I+#b<P#2,#<99+99#25+#,321,C+#,H#<#

2"+<2C+72#09#25",3-5#25+#23C,"#8,I3C+#<74#25+#9J++4#,H#-",b25#,H#23C,"9]#DI<9901<I#C+<93"+C+729#

,H##25+#23C,"#8,I3C+#b+"+#5092,"01<IIP#J+"H,"C+4#=P#5<749K,7#92++I#,"#+I+12",701#1<I0J+"9.#b5015#<"+#

37+\J+7908+# <74# +<9P# 2,# J+"H,"C.# =32# I<1L# ,H# J"+1090,7# <74# 072+",=9+"8+"# "+J",4310=0I02P# kYW.# Ypl]##

@,b<4<P9.#<70C<I#C,4+I9#1<7#=+# 0C<-+4#c,U%1(1".# (-%1(1"#<74j,"# I,7-023407<IIPg#=P#8<"0,39# 0C<-07-#

C,4<I020+9.#9315#<9#3I2"<9,374.#C01",KD'.#G$'KD'#,"#!)&.#+7<=I07-#<#C,"J5,I,-01<I#<7<IP909.#H,II,bK3J#

<74# <I9,# (-% 1(1"# +920C<20,7# 2"+<2C+72# +HH01<1P]# ?70C<IK<4<J2+4# c1,0I9.# J",=+9.# 4+801+9]]g# 0C<-07-#

C,4<I020+9#374+"#8+2+"07<"P#93J+"8090,7#07#<#4+401<2+4#H<10I02P#<"+#"+[30"+4]#

#

!"!Z"9"! [C0D*+FB)K'
#

V-% 1(1"#C+<93"+C+729# ,H# 25+# 23C,"#=3"4+7# <"+# 1,78+720,7<IIP# <11+J2+4#C+2"019# ,H# 25+# <7201<71+"#

<120802P#,H#15+C,25+"<JP#<-+729# 07#C,39+#C,4+I9#<74#C<73<I#5<749K,7#1<I0J+"#5<9#=++7#25+#C,92#

1,CC,7#b<P#,H#C+<93"07-#25+C]#)+1+72IP.#3I2"<9,374#0C<-07-#<JJ+<"+4#<9#<#"<40<20,7KH"++#"+I<208+IP#

+<9P#C+25,4#H,"#23C,"#C+<93"+C+729#07#C01+#c3907-#AKC,4+g.#<9#92340+9#95,b+4#25<2#1+IIKI07+#4+"08+4#

\+7,-"<H29# 3I2"<9,374# C+<93"+C+729# b+"+# C,"+# <113"<2+# 25<7# C<73<I# 1<I0J+"# ,7+9# kqpKqmKqnl]#

6I2"<9,374# 0C<-+9# <"+#=<9+4#,7# 25+#J",J<-<20,7#,H# <1,39201# +15,+9# H",C#50-5KH"+[3+71P# <1,39201#

b<8+9# 07# 8<"0,39# 20993+9]#67I0L+#D'#<74#!)&.# 9C<II# <70C<I#3I2"<9,374# 92340+9#J+"H,"C+4#b025#50-5#

H"+[3+71P#J",=+9.#<"+#=+22+"#9302+4# H,"#<7#+<9PK2,KH,II,b.#4<PK2,K4<P# 07K"+<IKI0H+#<99+99C+72#,H# 25+#

23C,"#-",b25#<74#25+#23C,"#8,I3C+.#b50I+#I0C0207-#25+#1,929#,H#9315#+8<I3<20,7#kYWYl]#'5+#8<913I<"#

7+2b,"L#,H#<#23C,"#1<7#<I9,#=+#<99+99+4#3907-#/,JJI+"#c,=9+"8<20,7#,H#=I,,4#HI,b#8+I,102P#b025#25+#AK

C,4+#0C<-+#=+07-#,8+"I<04#=P#<#1,I,"#C<J#,H#+025+"#25+#=I,,4#HI,b#y#1,I,"#/,JJI+".#,"#=P#029#8<I3+#y#

J,b+"#/,JJI+"g#<74j,"#-<9KH0II+4#C01",=3==I+9#<9# 1,72"<92#<-+72# cy#1,72"<92K+75<71+4#3I2"<9,374.#

+\JI,0207-#25+#7,7KI07+<"#J",J+"20+9#,H#25+#=3==I+9#K#<8+"<-+#40<C+2+"#,H#m#�C#<74#<#I0C02+4#I0H+9J<7#

07#25+#=I,,4#HI,bKg#kYWWl]#

#

'5+#C<U,"#I0C0207-#H<12,"#09#25+#4+J25#,H#25+#20993+#25<2#1<7#=+#0C<-+4#25",3-5.#<9#3I2"<9,374#09#C,92#

+HH010+72#H,"#93J+"H010<I#23C,"9.#b025#<0"j=,7+#1<3907-#<"2+H<129#kYWWl]#?7,25+"#4,b7904+#,H#3I2"<9,374#



#$!

09#,=9+"8+"K4+J+74+71P#,H#25+#C+<93"+.#<9#029#"+J",4310=0I02P#"+I0+9#,7#25+#,=9+"8+"V9#2+1570[3+#cJ",=+#

C,8+C+729#}#+\J+"0+71+#07#"+1,-70O07-jC+<93"07-#92"3123"+9g]#

#

!"!Z"&"! TF15B0,K'0F1FLD*568'MT2N'
#

@,7K078<908+#0C<-07-#2+1570[3+9.#9315#<9#C01",KD'#cy#9C<II#<70C<I#1,CJ32+4#2,C,-"<J5Pg#+7<=I+#<#

_/#"+J"+9+72<20,7#,H#50-5K4+7902P#20993+#92"3123"+9#7++4+4#2,#C,702,"#25+"<J+3201#+HH+129#,8+"#20C+.#

b025#[302+#50-5#9J<20<I#"+9,I320,7#50-5#cmX#�Cg#<74#H<92#0C<-07-#20C+9#cpKn#C0732+9g#kYWpl]#'509#C+25,4#

5<9#=++7#39+4#,7#23C,"K=+<"07-#C,39+#C,4+I9#<74#<JJ+<"+4#93J+"0,"#2,#C<73<I#1<I0J+"#2,#<113"<2+IP#

H,II,b#23C,"#J",-"+990,7]#;315#I,7-023407<I#0C<-07-#J",2,1,I9#,J20C0O+9#072+"8<I9#=+2b++7#2"+<2C+72#

<74#25+"+H,"+#"+431+9#25+#73C=+"#,H#<70C<I9#"+[30"+4#2,#-+2#"+I0<=I+#"+93I29#c+9J+10<IIP#<9#0C<-+9#1<7#

=+#J,92KJ",1+99+4#<74#"+<4#=P#40HH+"+72#,=9+"8+"9#<H2+"#<1[309020,7g#kYWpl]##&7#9C<II#<70C<I#,71,I,-P.#

C01",KD'# 09# 25+#C,4<I02P# ,H# 15,01+# H,"# =,7+# ,"# I37-9# 0C<-07-.#b5+"+# <=7,"C<I020+9# 1<7# =+# 1I+<"IP#

409207-3095+4# H",C# 93"",37407-# 20993+# +8+7# b025,32# <7P# 1,72"<92# <-+72# kYWpl]# E,b+8+".# 25+9+#

2+1570[3+9# "+[30"+# <# C,"+# 1,CJI+\# 9+23J# ,H# 25+# +\J+"0C+72# cC<1507+.# C,39+# 9+4<20,7]]g# b025#

071"+<9+4# 1,929.# 2539# =+07-# 40HH013I2# 2,# <JJIP# 07# I<"-+# -",3J9# ,H# <70C<I9]#!01",KD'# <I9,# +\J,9+9# 2,#

<70C<I9#2,#0,70O07-#"<40<20,79#kqol]!

#

!"!Z"="! :*L),0%<'D,+F)*)<,'%1*L%)L'M:4?N'
#

!<-7+201#"+9,7<71+#0C<-07-#c!)&g#<JJ+<"9#<9#25+#C,4<I02P#,H#15,01+#<74#25+#C,92#C,"J5,I,-01<IIP#

<113"<2+#25"++K40C+790,7<I#C+<93"+C+72#2+1570[3+#H,"#="<07#<74#<=4,C+7#cI08+".#L047+P9.#=I<44+".#

J",92<2+.# 1,I,7.# J",92<2+.# J<71"+<9.# IPCJ5,C<fg# 0C<-07-# 07# ",4+729.# 43+# 2,# 029# 50-5+"# 9J<20<I# <74#

1,72"<92#"+9,I320,7]#&2#09#<I9,#C,4<I02P#,H#15,01+#H,"#C+2<92<909#0C<-07-#K#+9J+10<IIP#2,#25+#I08+"#K#<9#b+II#

<9#H,"#C391I+#92340+9#kqoKqZl]#F,"#",4+72#0C<-07-.#50-5#C<-7+201#H0+I49#co#,"#q]p'#H,"#0792<71+g#b025#

4+401<2+4#1,0I9#<"+#39+4]#>7+#,H#029#C,92#0CJ,"2<72#",I+#07#9C<II#<70C<I#0C<-07-#09#029#078,I8+C+72#07#

25+#4+8+I,JC+72#<74#8<I04<20,7#,H#7+b#<70C<I#C,4+I9#,H#1<71+"9.#393<IIP#25",3-5#25+#C+<93"+C+72#

,H# -",b07-# 23C,"9# kqol]# &7# ,71,I,-P.#!)&# +7<=I+9#7B% 25+%.*)1R' /.&.#&$"+' "O' &47")-.#EB# <# 4+2<0I+4#

#5*)*#&.)$W*&$"+'"O'&5.'&47")'&$--4.#cI0[304.#9,I04.#H<2fg.#AB%25+%#5*)*#&.)$W*&$"+'"O'&5.'V*-#41*&4).'"O'

&5.'&47")'<74#2B#<7#*+*1R-$-'/$-&*+&'7.&*-&*-$-'-$&.-#cI08+".#J+"02,7+3Cfg]#'5+#C<U,"#4,b7H<II#,H#!)#

0C<-07-#09#25+#I+7-25#,H#25+#+\<C07<20,7#cH,"#0792<71+#i#q#C0732+9#H,"#,7+#9+[3+71+#,7#<#q]p'#A"3L+"#

C<1507+#H,"#<#'W#9+[3+71+#b025#<#WZ#\#WZ#CC#H0+I4#,H#80+bg.#"+93I207-#07#<#t#WXKC0732+#91<7707-#20C+#

J+"#<70C<I]#'5+"+H,"+.#07#,"4+"#H,"#25+#C01+#2,#"+C<07#920II.#02#09#<7<+925+20O+4#b025#&9,HI3"<7+|#c?==,22#

*C=E.#a0+9=<4+7.#*+"C<7P�#Wr#8<J,"0O+4#07#,\P-+7g#<74#<44020,7<I#$D*#c1<"40<1g#<74#"+9J0"<2,"P#

-<207-#<"+#"+[30"+4#2,#"+431+#C,20,7#<"20H<129]#'5+#C,39+#09#JI<1+4#07#25+#!)&.#07#<#4+401<2+4#1,0I.#07#

J",7+# J,9020,7# c5+<4# H0"92g.# 4,"9<I# 4+13=0239.# ,7# <# 5,2# b<2+"# =+4]# D,72"<929# <-+729# cH,"# 0792<71+#

-<4,I0703Cg#C<P#<I9,#=+#39+4#2,#<04#07#25+#8093<I0O<20,7#,H#23C,"9#=P#+75<7107-#40HH+"+72#20993+#90-7<I]#

!)&#09#7,2#,=9+"8+"K4+J+74+72#<74#0C<-+9#<"+#50-5IP#"+J",4310=I+.#b5015#C<L+9#02#<#8+"P#39+H3I#2,,I#

H,"#1,CJ<"09,7#<74#H,II,bK3J#,H#23C,"9]#@+b#0C<-07-#C+25,49#<"+#13""+72IP#=+07-#4+8+I,J+4#2,#=+#

=+22+"# 9302+4# 2,# 9234P# 25+# <120802P# ,H# 7+b# 25+"<J+3201# 1,CJ,3749.# b025# 07K"+<I# 20C+# 0C<-07-# }#

I,7-023407<I#H,II,bK3J]##

#

!



#%!

!"!Z"@"! $F+%0DF)',1%++%F)'0F1FLD*568\<F15B0,K'0F1FLD*568''M$]2GT2N'
#

$8+7# 25,3-5#D'#<74#!)&#J"+9+72#b025#50-5+"# 9J<20<I# "+9,I320,7.#G$'KD'#J+"C029# <#C,"+# H37120,7<I#

<JJ",<15.#b025#25+#39+#,H#8<"0,39#"<40,731I+,204+#2"<1+"9.#9315#<9#YZKFI3,\,4+9,\P-I31,9+#,"#FK!&;>#

kqqKYXWl]#)+1+72#92340+9#95,b+4#25<2#G/�#23C,"9#<113"<2+IP#"+J",431+4#25+#C+2<=,I01#15<"<12+"092019#

,H# 25+# 1,""+9J,7407-# J<"+72<I# 23C,"9# ,7# G$'KD'# 0C<-07-# 3907-# #$FKF/*# kYX_l]# *<92"01#

<4+7,1<"107,C<9.# <9#b+II# <9#,25+"# 23C,"# 2PJ+9.# 95,b+4# 90-70H01<72#YZKF/*#3J2<L+]#?9#G$'KD'# 1<7#

C,702,"#=,25#25+#23C,"#-",b25#"<2+#<74#25+#C+2<=,I01#3J2<L+#,H#25+#23C,"#c=P#C+<79#,H#;6MC<\#

C+<93"+C+729g.#02#1<7#=+#<#39+H3I#2,,I#2,#<99+99#7+b#25+"<J0+9#<74#+<"IP#25+"<J+3201#"+9J,79+]##

!

"#""#! M=5=0(!'(N(+*%)(/51!./'!*N(0.++!.&)!*3!5C(!%0*O(45!
!

?8<0I<=I+# "+1+72# 5092,I,-01<I.# -+7+201# <74# C,I+13I<"# 4<2<# 1,7H0"C+4# 25+# 5+2+",-+7+02P# ,H# -<92"01#

1<71+"9]# &7#25+#<"+<#,H#J"+1090,7#C+40107+.#"+1+72#4091,8+"0+9# c5(6#$,%EOg# "+-<"407-#=0,C<"L+"9# cH,"#

0792<71+#E$)W#92<239g.#2,-+25+"#b025#7+b#-+7+"<20,7#9+[3+7107-#-+7,C01#4<2<#<74#7,8+I#J"+1I0701<I#

C,4+I9#,H#1<71+"9.#5<8+#071"+<9+4#25+#5,J+9#,H#H07407-#7+b#<120,7<=I+#C32<20,79#<74#25+"+H,"+#7,8+I#

2<"-+2+4#25+"<J0+9#kYWpl]##

#

E,b+8+".#25+9+#4<2<#5<8+#7,2#P+2#-+7+"<2+4#90-70H01<72IP#5+IJ#2,#0CJ",8+#25+#J<20+729V#1<"+]!D3""+72#

H<0I3"+#2,#,=2<07#C,"+#+HH010+72#25+"<J+3201#<JJ",<15+9#5<8+#C3I20JI+#J,2+720<I#+\JI<7<20,79.#9,C+#,H#

25+C#C<P# =+# 7B# 25+# <=9+71+# ,H# (.,/&# <70C<I# C,4+I# H,"# 25+# (-% 1(1"# J"+1I0701<I# +8<I3<20,7# ,H# 9315#

25+"<J0+9.# EB# 25+# <=9+71+# ,H# I,7-023407<I#C,I+13I<"# 90-7<23"+# 92340+9# ,H# 23C,"9# �=+H,"+# <74# <H2+"#

2"+<2C+72V#2,#=+22+"#374+"92<74#2"+<2C+72K"+I<2+4#15<7-+9#25<2#b,3I4#J",804+#<#C,"+#J"+109+#<74#

4P7<C01# C,I+13I<"# 1I<990H01<20,7# EB# b+<L7+99+9# ,H# 25+# 40<-7,9201# J",1+99# <74# J<20+72# 9+I+120,7.#

+9J+10<IIP#"+-<"407-#2+15701<I#I0C02<20,79#,H#7,7K078<908+#0C<-07-#C+25,49#2,-+25+"#b025#25+#<=9+71+#

,H#J<20+72#92"<20H01<20,7#07#25+#I<2+92#J5<9+#&&j&&&#1I0701<I#2"0<I9f##<74#AB%25+#I<1L#,H#1,7904+"<20,7#,H%1,K

,113""07-#409+<9+9#b,"9+707-#25+#J",-7,909.#+9J+10<IIP#9<"1,J+70<j1<15+\0<]##
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9311+9908+# -+7+"<20,79# ,H# C01+# kZKYYl]# 67H,"237<2+IP.# 07# -<92"01# 1<71+".# C,92# 13""+72# 2<"-+2+4#

25+"<J0+9#5<8+#37H,"237<2+IP#J",8+7#2,#=+#07+HH+1208+#kYYl]'E,b+8+".# 071"+<907-#<22+720,7#5<9#=++7#

"+1+72IP#-08+7#2,#25+#23C,"#C01",+780",7C+72]##

&CC37,25+"<JP# 5<9# =++7# <# "+8,I320,7# H,"# 25+# 2"+<2C+72# 92"<2+-P# ,H# 8<"0,39# 1<71+"9# <2# <48<71+4#

92<-+9.# 071I3407-# C+2<92<201# C+I<7,C<]# '5+# 23C,"# C01",+780",7C+72# 09# 07HI3+71+4# =P# 25+# 5,92#

0CC37+#9P92+C#c'#1+II9.#A#1+II9.# 07H0I2"<207-#0CC37+#1+II9.#7+32",J50I9fg.#b025#b5015#23C,"#1+II9#<"+#

L7,b7#2,#072+"<12#b025#43"07-#4+8+I,JC+72#<74#-",b25#kYWl]#DP2,2,\01#'K1+II9#2<9L#09#2,#4+2+12#<74#

4+92",P#07H+12+4#,"#23C,"#1+II9]#',#1,372+"<12#25+0"#<120,79#<74#2,#I0C02#4<C<-+#2,#93"",37407-#20993+.#

7,"C<I#1+II9#40HH+"+720<2+#25+C9+I8+9#=P#+\J"+9907-#<#J",2+07#90-7<I#1<II+4#G/K%Y#cJ",-"<CC+4#4+<25#

I0-<74#Yg.#b5015#<129#<9#<#90-7<I#2,#92,J#25+#+I0C07<20,7#,H#7,"C<I#1+II9#=P#1P2,2,\01#'#1+II9.#<9#'#1+II9#

4+2+12#25+#G/K%Y#90-7<I#25",3-5#<#"+1+J2,"#1<II+4#G/KY#cJ",-"<CC+4#4+<25#"+1+J2,"#Yg]#;,C+#23C,"9.#

071I3407-# -<92"01# 1<71+"# ,7+9.# 1<7# <I9,# +\J"+99# 25+# G/K%Y# 90-7<I# 2,#C0C01# 7,"C<I# 1+II9# <74# +91<J+#

+I0C07<20,7]#F,"#0792<71+.#1P2,2,\01#'KIPCJ5,1P2+#<99,10<2+4#<720-+7#p#cD'%?pg#<74#J",-"<CC+4#1+II#

4+<25#J",2+07#Y#cG/?g.#b5015#<"+#J<"2#,H#25+#0CC37+#15+1LJ,072#J<25b<P.#1<7#=+#<1208<2+4#=P#23C,"#

1+II9#2,#4+1"+<9+#25+#0CC37+#9P92+C#"+<120,7#=P#0750=0207-#'#1+II#"+9J,79+#kYWl]#'539.#2<"-+207-#25+#G/K

YjG/K%Y#0CC37+#15+1LJ,072#90-7<I07-#"+1+72IP#<JJ+<"+4#<9#<#7,8+I#<74#J",C0907-#2"+<2C+72#92"<2+-P#

07#9+8+"<I#23C,"#+72020+9]#F,"#0792<71+.#G/K%Y#+\J"+990,7#b<9#H,374#07#_Xr#,H#-<92"01#1<71+"#23C,"9#

1+II9#<74#nXr#,H#25+0"#I08+"#C+2<92<9+9.#<9#b+II#<9#07#0CC37+#1+II9#,H#-<92"01#1<71+"9#cZZrg#<74#25+0"#

I08+"#C+2<92<9+9#co_rg]#'5+"+H,"+.#0CC37+#15+1LJ,072#0750=02,"9.#9315#<9#G+C=",I0O3C<=#c!,)+$"g.#



%(!

b5015#+75<71+9#25+#<120802P#,H#<720K23C,"#'K1+II9#25",3-5#<7#0750=020,7#,H#0CC37+#15+1LJ,0729.#9315#

<9#J",-"<CC+4#4+<25#Y#cG/KYg#"+1+J2,"9#<74#G/K%Y#"+1+J2,"9#<JJ+<"+4#<9#<#J,2+720<I#1<7404<2+#H,"#

2<"-+2+4#25+"<JP#07#-<92"01#1<71+"#kYXl]#G+C=",I0O3C<=#09#<#53C<70O+4#C,7,1I,7<I#<720=,4P#<-<0792#

G/KY.# 25<2# J"+8+729# G/KY# H",C# 072+"<1207-#b025#G/K%Y# <74#G/K%W.# <74#J+"C029# 25+# <1208<20,7#,H# <7#

<72023C,"#0CC37+#"+9J,79+#kYYl]#?#J5<9+#W#1I0701<I#2"0<I#b<9#1,74312+4#<74#b025#<#J",C0907-#"+9J,79+#

"<2+#c<9#_"4#I07+#,H#2"+<2C+72g#,H#YY]nr#c7y_XjWmqg#<74#1,CJI+2+#"+9J,79+9#07#W]_r#,H#25+#1<9+9#c7yng]#

&7#WXYo.#J+C=",I0O3C<=#,=2<07+4#25+#F/?K<JJ",8<I#H,"#25+#2"+<2C+72#,H#"+13""+72#I,1<IIP#<48<71+4#

,"#C+2<92<201#G/K%Y#J,90208+#-<92"01#1<71+".#=32#H<8,"<=I+#"+93I29#b+"+#,7IP#,=2<07+4#H,"#<#9C<II#93=9+2#

,H#23C,"9#kYWKYml]#&7#J<"2013I<".#25+#+\J"+990,7#,H#G/K%Y#07#25+#J"+4,C07<72#07#25+#072+9207<I#93=2PJ+#

cpmr# ,H# -<92"01# 1<71+"9g# ,H# -<92"01# 1<71+"9.# 25<2# I<"-+IP# C<215+9# 25+# C,I+13I<"# 93=-",3J# ,H#

u15",C,9,C+# 0792<=0I02P# cD&@gw.# 09# "+I<208+IP# I,b# <74# 409JI<P9# <# J,,"# "+9J,79+# 2,# 0CC37,25+"<JP.#

90C0I<"IP# 2,#25+#u-+7+201#92<=I+#93=-",3Jw#25<2# 09#C,"+#H"+[3+72# 07#P,37-+"#J<20+729#<74#409JI<P9#<#

J,,"+"# J",-7,909# k_KYnl]# E+71+.# 25+# 0CJ",8+C+72# ,H# 0CC37,25+"<JP# "+9J,79+# "+[30"+9# <# =+22+"#

374+"92<7407-#,H#25+#+\J"+990,7#<74#H37120,7#,H#G/K%Y#07#-<92"01#1<71+"#<74#029#1,79+[3+71+9#,7#25+#

0CC37+#I<7491<J+.#b02507#25+#23C,"#C01",+780",7C+72]##

;0C0I<"IP.#25+#910+720H01#80+b#,H#1<71+"9#09#9I,bIP#950H207-#H",C#,"-<7K1+72+"+4#409+<9+9#2,#<#C,"+#-I,=<I#

<74#9P92+C01#<JJ",<15]#F,"#0792<71+.#07#-<92"01#1<71+".#<",374#_X#2,#nXr#,H#J<20+729#<"+#25,3-52#2,#

4+8+I,J#1<71+"#1<15+\0<.'5,1+17$-7)!*+!*!5,%),1++->1!2%++!%(!*9-5%+1!$-++/1!*79!+@121$*2!0/+.21!0*++?'

,113""07-'074+J+74+72IP#,H#25+#1<71+"#92<-+#kYoKYZl]#?44020,7<IIP.#25+#07104+71+#1<15+\0<#j#9<"1,J+70<#

cC391I+#<2",J5Pg#<JJ+<"9#2,#071"+<9+#<H2+"#15+C,25+"<JP]#D<71+"#1<15+\0<#7,2#,7IP#5<9#<#4"<C<201#

0CJ<12#,7#$31!A/*2-$?!%(!2-(1?#=32#09#<I9,#<99,10<2+4#b025'5%%,!,1+5%7+1+!$%!$31,*5-1+!B.310%$31,*5?!

*79!-00/7%$31,*5?C8!91.,1*+19!+/,>->*2!*79!-+!1+$-0*$19!$%!*..%/7$!(%,!*,%/79!D#!$%!D"'!%(!.*7.1,E

,12*$19!91*$3+F#?#"+13""+72#[3+920,7#<=,32#1<71+"#1<15+\0<#09#<=,32#25+#"+9J+1208+#"+9J,790=0I02P#,H#

25+#23C,"#029+IH#<74#25+#2"+<2C+72#07#25+#C391I+#<2",J5P]#

'5+#"+2"<791"0J20,7#,H#25+#-<92"01#1<71+"#1,CJI+\02P.#25<2#071I34+9#25+#1I,7<I#072"<K#<74#072+"K23C,"<I#

408+"902P.#25+#",I+#,H#25+#C01",+780",7C+72#<74#25+#07HI3+71+#,H#4092<72#20993+9#c9315#<9#25+#C391I+g#

072,#<4+[3<2+#<74#J+"207+72#<70C<I#C,4+I9.# 09#<#15<II+7-+#b+#H<1+#2,#4+8+I,J#7,8+I#40<-7,9201#<74#

25+"<J+3201# 92"<2+-0+9]# &2# 09# 1+"2<07IP# 0II39,"P# 25<2#<# 907-I+# 2PJ+#,H#<70C<I#C,4+I#b0II#J",804+#<II# 25+#

"+[30"+4#15<"<12+"092019]#&7#J"+1I0701<I#92340+9.#J<20+72K4+"08+4#\+7,-"<H29#<74#1+IIKI07+#4+"08+4#C,39+#

C,4+I9#<"+#8<I3<=I+#2,,I9#07#1<71+"#"+9+<"15.#+9J+10<IIP#H,"#<720K1<71+"#4"3-#2+9207-]#$8+7#25,3-5#1+IIK

I07+K4+"08+4#C,4+I9#<"+#=+07-#,8+"b5+IC07-IP#"+J"+9+72+4#07#25+#I02+"<23"+#c3J#2,#ZWr#,H#25+#92340+9#

3720I#WXYng.#25+P#"<09+4#<7#071"+<907-#73C=+"#,H#1"020109C9#H,"#25+0"#4092,"2+4#20993+#<"1502+123"+#b025#

<I2+"+4#C01",+780",7C+72#<74# 25+# I,99#,H# -+7+201#5+2+",-+7+02P.#b5015#5<8+#=++7#4+91"0=+4#<H2+"#

I,7-K2+"C#J",J<-<20,7#kYql]#&7#<44020,7.#1+II#I07+9#<"+#,H2+7#92<=IP#C,40H0+4#,"#+\J"+9907-#I3C07+91+72#

,"#HI3,"+91+72#J",2+079#H<10I02<207-#25+#I,7-023407<I#+8<I3<20,7#,H#23C,"#-",b25#,8+"#20C+]#'5+#9+I+120,7#

J",1+99#7+1+99<"P#2,#C<L+#25+#92<=I+#1I,7+9#5<9#<#J",H,374#0CJ<12#,7#25+#1+II#I07+#15<"<12+"092019]#&7#

<44020,7.#25+#I3C07+91+72jHI3,"+91+72#0C<-07-#<JJ",<15#39+4#2,#H,II,b#23C,"#-",b25#09#H,139+4#,7#

1<71+"#1+II9]#>7#25+#1,72"<"P.#G/�#C,4+I9#cor#,H#25+#"+1+72#92340+9g#"+C<07#92<=I+#<1",99#-+7+"<20,79#

<74#"+2<07#25+#C<U,"#2"<029#,H#25+0"#,"0-07<207-#23C,"9.#2539#"+93I207-#07#25+#,7IP#C,4+I#<=I+#2,#"+HI+12#

25+#8<92#J<20+72#<74#23C,"#8<"0<=0I02P#<74#5+2+",-+7+02P.#25<2#09#075+"+72#2,#53C<7#1<71+"#kYql]#G/�#

C,4+I9#5<8+#=++7#4+8+I,J+4#H,"#8<"0,39#1<71+"9#071I3407-#="+<92.#1,I,7#<74#-<92"01#,7+9.#b025#9311+99#

"<2+9# "<7-07-# H",C# Wm# 2,# omr.# +9J+10<IIP# I,b# H,"# -<92"01# 1<71+"9# c<",374# Wmrg.# 4+J+7407-# ,7# 25+#

5092,I,-01<I# 93=2PJ+.# b025# <# "09L# ,H# IPCJ5,J",I0H+"<20,7# b5+7# @>*# ,"# @>/# C01+# <"+# 39+4# kYql]#

E,b+8+".#25+9+#C,4+I9#4,#7,2#<II,b#<7#+<9P#2,#39+#,H#I3C07+91+72jHI3,"+91+72#0C<-07-#<JJ",<15+9#

H,"#I,7-023407<I#92340+9]#

&7#2509#9234P.#b+#<0C+4#2,#+92<=I095#7,8+I#-<92"01#1<71+"#G/�#C,4+I9#25<2#b0II#<II,b#39#2,#"+J",431+#

25+#072"<K#<74#072+"K23C,"<I#1I,7<I#408+"902P.#<#73C=+"#,H#15<"<12+"092019#,H#25+#C01",+780",7C+72#<74#

25+# 0CJ<12# ,7# 25+# C391I+9# ,H# 40HH+"+72# 23C,"9]# &7# <44020,7.# b+# 0CJ",8+4# 9C<II# <70C<I# 0C<-07-#

<=4,C07<I#,71,I,-P#J",2,1,I9#cq]p#'+9I<#!)&g#2,#<113"<2+IP#15<"<12+"0O+#25+C#H,"#H323"+#I,7-023407<I#

92340+9.#b025#<#9J+10<I#H,139.#7,2#,7IP#,7#23C,"#90O+.#=32#<I9,#,7#072"<K#<74#+\2"<#23C,"<I#93=92"3123"<I#



%)!

8<"0<=0I020+9.#"+HI+1207-#40HH+"+71+9#07#25+#C01",+780",7C+72#<74#,7#C391I+9#15<"<12+"092019]#a+#<I9,#

1,""+I<2+4#2509#,=9+"8<20,7#b025#<7# 0CC37,5092,I,-01<I#92"<20H01<20,7#"+-<"407-#25+0"#Jm_#<74#G/K%Y#

0CC37+#15+1LKJ,072#92<239.#2b,#=0,C<"L+"9#078,I8+4#07#25+#9+79020802P#2,#25+"<J0+9]#

#

83$%'.3*(3-)(8%$?")0(

$92<=I095C+72#,H#J<20+72K4+"08+4#\+7,-"<H29#07#734+#C01+##

69+# ,H# 53C<7# 20993+9# b<9# <JJ",8+4# =P# 25+# $25019# =,<"4]# G<20+729# -<8+# 25+0"# b"022+7# 1,79+72]# ?II#

J",2,1,I9# <45+"+4# 2,# 25+# /+1I<"<20,7# ,H# E+I907L0]# '5+# J",9J+1208+# 1I0701<I# <74# 5092,I,-01<I# 4<2<#

071I34+4i#<-+.#9+\.#b+0-52.#5+0-52.#2PJ+#<74#5092,I,-P#c%<3"+7V9#1I<990H01<20,7g.#'@!#92<-+.#2"+<2C+72.#

!'@!#<H2+"# -<92"+12,CP.# 25+#,113""+71+#,H# J,92K,J+"<208+# 1,CJI01<20,79# <74# 25+#J<20+729V# 1I0701<I#

+8,I320,7]#'5+#J"0C<"P#23C,"#H"<-C+72#39+4#H,"#0CJI<72<20,7#b<9#0993+4#H",C#+025+"#-<92"01#1<71+"#

=0,J90+9# cW\W#CCg#,"# 23C,"# H"<-C+729# cp\pCCg#,H#93"-01<I#9J+10C+79#,H#-<92"01#<4+7,1<"107,C<9.#

+025+"#072+9207<I.#40HH39+#,"#C0\+4#2PJ+9.#-<25+"+4#374+"#92+"0I+#1,74020,79.#b025#I0C02+4#1,I4#0915+C01#

20C+#cvWm#C0732+9g]#?II#<70C<I#+\J+"0C+729#b+"+#<JJ",8+4#=P#,3"#&79202320,7<I#?70C<I#D<"+#<74#69+#

D,CC022++#c?G?F&;�Z_WXg]#'5+#C01+#b+"+#1<"+4#<11,"407-#2,#25+#&79202320,7<I#*304+I07+9#H,"#?70C<I#

D<"+]# ;0\# b++L9K,I4# <25PC01# H+C<I+# @6/$# C01+# b+"+# <11I0C<2+4# H,"# 2b,# b++L9.# J",804+4# b025#

37I0C02+4#<11+99#2,#92+"0I0O+4#H,,4#<74#b<2+"#/.%&(+(:#)?#<74#5,39+4#b025#YW5#4<Pj70-52#1P1I+9]#a+#

39+4#@6/$#C01+#0792+<4#,H#@>*j@>/#C01+#=+1<39+#,H#25+#"09L#,H#IPCJ5,J",I0H+"<20,7#07#@>*j@>/#

C01+#25<2#5<9#=++7#4+91"0=+4#07#J"+80,39#92340+9#=32#25<2#404#7,2#9++C#2,#,113"#07#@6/$#C01+#km.#Ynl]#

'5+# J"0C<"P# 23C,"# H"<-C+729#b+"+# 0CJI<72+4# ,7# 25+# HI<7L9# ,H# <7<+925+20O+4# c&9,HI3"<7+|.# ?==,22#

*C=E.#a0+9=<4+7.#*+"C<7P�#Wr#8<J,"0O+4#07#,\P-+7g#0CC37,4+H010+72#C,39+.#b025#1I,9+#C,702,"07-#

,H# 25+0"# -",b25# cYK_# 20C+9jb++L# =P# 1<I0J+"g]# a5+7# 25+# 0CJI<72+4# 23C,"# "+<15+4# mXXCC+.# 25+#

+7-"<H2C+72#b<9#1,7904+"+4#9311+99H3I.#25+#C,39+#b<9#<7<+925+20O+4#<74#25+#23C,"#5<"8+92+4#H,"#

9+"0<I# 2"<79JI<72<20,7# 072,# 9311+9908+# C01+# -+7+"<20,79]# ',# +92<=I095# 25+# G/�# C,4+I9.# 23C,"#

0CJI<72<20,79#b+"+#J+"H,"C+4#07#40HH+"+72#-+7+"<20,79#,H#C01+#cJ<99<-+#Y#2,#J<99<-+#YXg.#2,#8+"0HP#25+#

"+J",4310=0I02P# ,H# 25+# 0CJI<72<20,7.# =32# <I9,# 25+# 1,79+"8<20,7# ,H# 25+# 23C,"# C<U,"# 15<"<12+"092019#

c<"1502+123"+.#5092,I,-P.#-+7+2019fg#=+2b++7#25+#9+"0<I#J<99<-+9]#

#

!)&#0C<-07-#J",2,1,I#

'b,#C01+# H",C#+<15#+92<=I095+4#G/�#C,4+I# c{# _# 1,79+13208+#J<99<-+9#b025#J"+9+"8+4#5092,I,-01<I#

<"1502+123"+g#b+"+#0C<-+4#3907-#<#J"+1I0701<I#q]p#'#!)&#cA"3L+"#A0,;J07#!)&#*C=E.#A0,;J+1#qpjWX.#

$22I07-+7.#*+"C<7Pg]#'5+#C,39+#b<9#<7<+925+20O+4#c&9,HI3"<7+|.#?==,22#*C=E.#a0+9=<4+7.#*+"C<7P�#

Wr#8<J,"0O+4#07#,\P-+7g.#25+7#9<1"0H01+4]#'5+7.#25+#!)#0C<-07-#b<9#J+"H,"C+4#3907-#<#C,39+#=,4PK

1,0I]#'5+#C,39+#b<9#1<"+H3IIP#JI<1+4#07#25+#1,0I#07#4,"9<I#4+13=0239#<74#07#<#J",7+#J,9020,7#c5+<4#H0"92g]#

F0"92IP.#b+#J+"H,"C+4#<7#<\0<I#)?)$#'WKb+0-52+4#9+[3+71+.#b025#25+#H,II,b07-#J<"<C+2+"9i#')#y#Wp#C9.#

'$y#pXXX#C9.#<8+"<-+#y#Y.#9I01+#2501L7+99#y#X]m#CC.#F>M#y#WZ#\#WZ.#0C<-+#90O+#y#YWZ#\#YWZ.#+\102<20,7#

<7-I+# y# qX�.# 43"<20,7# pKm# C0732+9]# '5+7.# b+# J+"H,"C+4# <# 40HH390,7K$G&# 9+[3+71+# b025# ?/D# C<J#

c?JJ<"+72# /0HH390,7# D,+HH010+72# 07# CC(j9# .# b5015# 09# <# C+<93"+# ,H# 25+# C<-70234+# ,H# 40HH390,7# ,H#

C,I+13I+9# ,H# b<2+"# 07# 8<"0,39# 20993+9.# 409JI<P+4# <9# <# J<"<C+2"01#C<J.# 1<I13I<2+4# ,7# 25+# 40HH390,7#

9+[3+71+g.#3907-#25+#H,II,b07-#J<"<C+2+"9#i#')#y#Wm]pq#C9.#'$y#_WXX#C9.#<8+"<-+y#Y.#HI0J#<7-I+#y#qX�.#

9I01+#2501L7+99#y#YCC.#F>M#y#WZ#\#WZ.#0C<-+#90O+#y#YWZ#\#YWZ.#40HH390,7#40"+120,79#y#Y#c=X#`#=WXX#`#=#

mXX# `# =YXXXg.# 43"<20,7# pKm# C0732+9]# ?II# 4<2<# b+"+# <7<IPO+4# 3907-# G<"<809,7|# n]Y# 9,H2b<"+]#

G<"<8+"2+="<I#C391I+#93"H<1+#5<8+#=++7#C+<93"+4#3907-#25+#,J+7K<11+99#401,C#80+b+"#E,",9#|.##=P#<#

C<73<I#9+-C+72<20,7#,7#<\0<I#0C<-+9#,H#<#'WKb+0-52+4#)?)$#9+[3+71+.#<2#25+#I+8+I#,H#25+#"+7<I#50I3C.#

=P#<7#+\J+"0+71+4#"<40,I,-092]#

#

#



&+!

E092,I,-01<I#<7<IP909#

F,"# +<15# G/�# J<99<-+.# b5+7# 25+# 0CJI<72+4# 23C,"# "+<15+4# mXXCC+.# 02# b<9# +\109+4# H,"# ,U% 1(1"#

C<1",91,J01#+8<I3<20,7.#=+H,"+#9+"0<I#2"<79JI<72<20,7#07#<#7+b#-+7+"<20,7#,H#C01+]#?#H"<-C+72#,H#25+#

G/�#23C,"#b<9#0CJI<72+4#07#<#7+b#C,39+#<74#<#9<CJI+#H0\+4#07#pr#J<"<H,"C<I4+5P4+#9,I320,7#H,"#

5+C<2,\PI07K+,907# c8XYg# 92<0707-.# H,"# 25+#5092,I,-01<I#15<"<12+"09<20,7#,H# 25+#23C,"]#?II# 9I01+9#b+"+#

"+<4# <2# \YX# K# \WX# K# \pX#C<-70H01<20,79# <74# 1,CJ<"+4# 25+# 5092,I,-P# 9I01+9# H",C# 25+# 40HH+"+72# G/�#

J<99<-+9#<1",99#-+7+"<20,79#<74#25+#J"0C<"P#J<20+72V9#23C,"]#

#

&CC37,5092,15+C092"P#c&EDg#

&ED#b+"+#J+"H,"C+4#,7#4+J<"<HH070O+4#5092,I,-01<I#23C,"#9I01+9#cm�Cg]#67C<9L07-#b<9#1<""0+4#,32#b025#

@<D02"<2+# 07#25+#C01",b<8+#,8+7#cZXXa.#YXC07g]#?H2+"#b<9507-#,71+#b025#40920II+4#b<2+"#<74#,71+#

b025#GA;# 25+# 9+120,79#b+"+#J+"C+<=0I0O+4#b025#X]Yr#GA;K'"02,7# H,"#mC07#<74# 25+#7,79J+10H01# 902+9#

=I,1L+4# 07# mr# @*;KGA;K'"02,7# X]Yr# c@,"C<I# *,<2# ;+"3Cg# 43"07-# nXC07]# ;3=9+[3+72IP.# J"0C<"P#

<720=,40+9# 2,#Gm_#/>Y# cAGm_KYW.#(P2,C+4g.#G/K%Y# cWWKD_g#b+"+#40I32+4# 07#GA;#s#'"02,7#X]Yr.# 25+7#

<44+4#<74#L+J2#<2#p�D#,8+"70-52]#?H2+"#_#b<95+9#b025#GA;K'"02,7#X]Yr#9I04+9#b+"+#0713=<2+4#b025#25+#

9+1,74<"P#<720=,4P#c40I32+4#YiYXXX#07#Y\GA;jmr#@*;g#9J+10H01#H,"#25+#J"0C<"P#<720=,4P#H,"#Y#5,3"#<2#

",,C#2+CJ+"<23"+]#;I04+9#b+"+#C,372+4#b025#FI3,";<H+#)+<-+72#!,37207-#!+403C#cD<I=0,15+C|g#

<74#<II,b+4#2,#4"P#,8+"70-52#=+H,"+#,=9+"8<20,7#3907-#<# HI3,"+91+71+#C01",91,J+# c?\0,# &C<-+"#W# K#

($&;;g]#Gm_#<74#G/K%Y#92<0707-#b+"+#91,"+4#<9#r#,H#1+II9#95,b07-#<#J,90208+#92<0707-#c731I+<"#H,"#Gm_.#

C+C="<7<"#H,"#G/%Yg]#

#

@%0&*$0(

D,1,&"!),-:%"Z%:4,%;D[%)".,&*%

a+# 5<8+# 5+2+",2,J01<IIP# 0CJI<72+4.# ,7# 25+# HI<7L9# ,H# <25PC01# @6/$# C01+.# Wp# 40HH+"+72# -<92"01#

<4+7,1<"107,C<9#9<CJI+9.#mmr#c7yY_g#,H#b5015#b+"+#072+9207<I#2PJ+.#pWr#c7yYXg#40HH39+#2PJ+#<74#pr#

c7yYg#C0\+4#2PJ+]#;+8+72PK707+#J+"1+72# c7yYqg#,H# 25+#9<CJI+9#1<C+#H",C#=0,J90+9#,=2<07+4#43"07-#

40<-7,9201#-<92",91,JP.#b50I+#WYr#c7ymg#1<C+#H",C#93"-01<I#9J+10C+79#cJ"0C<"P#23C,"#,"#C+2<92<909g]#

a+#5<8+#=++7#<=I+#2,#C<072<07#H08+#40HH+"+72#-<92"01#<4+7,1<"107,C<9#23C,"9#,8+"#20C+#c{#YX#J<99<-+9#

07#9+"0<I#-+7+"<20,79#,H#C01+g.#b5015#1,""+9J,749#2,#<#9311+99#"<2+#,H#WYr]#'5+#1I0701<I#15<"<12+"092019#

,H#25+#J<20+729#H",C#b5,C#25+#9311+99H3I#-"<H29#b+"+#0993+4.#<"+#93CC<"0O+4#07#F/+&,%7]#'5,9+#m#G/�#

C,4+I9#1,CJ"09+4#_#b+IIK40HH+"+720<2+4#072+9207<I#2PJ+#<4+7,1<"107,C<9#c*D�KXXY.#*D�KXXp#<74#*D�K

XYng# <74# ,7+# C,4+"<2+IPK40HH+"+720<2+4# c*D�KXYZg# <74# ,7+# J,,"IPK40HH+"+720<2+4# c*D�KXWWg#

<4+7,1<"107,C<9]# ?II# H08+# C,4+I9# "+2<07+4# 25+# <"1502+123"<I.# 5092,I,-01<I# c5(6#$,% 7g# <74# -+7+201#

15<"<12+"092019#,H#25+0"#J"0C<"P#23C,"9.#b5015#b+"+#C<072<07+4#<1",99#J<99<-+9#c3J#2,#YW#J<99<-+9#H,"#

25+#*D�XXp#C,4+Ig]#'5+#C<U,"#+7-"<H2C+72# I0C0207-#H<12,"9#b+"+#25+#1,I4# 0915+C01#20C+#c=+I,b#,"#

<=,8+#Y5g#<74#25+#J+"1+72<-+#,H#23C,"#1+II9#07#25+#9<CJI+#c=+I,b#mXrg]#a+#404#7,2#C<7<-+#2,#,=2<07#

25+#9311+99H3I#+7-"<H2C+72#,H#<7P#,H#25+#J3"+IP#40HH39+#2PJ+#-<92"01#1<71+"#9<CJI+9.#"+-<"4I+99#,H#25+#

9<CJI+# 2PJ+# c=0,J9P#,"# 93"-01<I# 9J+10C+7g.# 1,I4# 0915+C01# 20C+#,"# J+"1+72<-+#,H# 23C,"# 1+II9# 07# 25+#

9<CJI+]#E,J+H3IIP.#b+#404#7,2#b027+99#<7P# IPCJ5,C<2,39#2"<79H,"C<20,7# 07#<7P#G/�#C,4+I9.#+8+7#

<H2+"#Z#,"#C,"+#J<99<-+9#kYnl]#

#

)<40,I,-01<I# 15<"<12+"0O<20,7# <74# 1,""+I<20,7# b025# 5092,I,-01<I# 40HH+"+720<20,7# 92<239# <74# C3913I<"#

<2",J5P#

D,7904+"07-#25+#I,b#9311+99K"<2+#07#+92<=I09507-#7+b#G/�#C,4+I9#+9J+10<IIP#07#-<92"01#1<71+"#ctWmrg.#

25+#H07<710<I#=3"4+7#"+I<2+4#2,#25+0"#C<072+7<71+#<74#25+0"#L+PK",I+#07#J"+K1I0701<I#1<71+"#"+9+<"15.#b+#

H0"92# b<72+4# 2,# 15<"<12+"0O+# 25+C# b025# 9C<IIK<70C<I# 0C<-07-.# 1,CJ<"+4# 2,# 25+0"# 1,""+9J,7407-#



&*!

5092,I,-01<I#9I01+9]# &7#J<"2013I<".#4+8+I,J07-#9C<II#<70C<I# 0C<-07-#,71,I,-P#J",2,1,I9#9302+4#H,"#G/�#

C,4+I9#b,3I4#<II,b#39#2,#J+"H,"C#H3"25+"#I,7-023407<I#+\JI,"<20,79#,H#25+#0CJ<12#,H#2"+<2C+72c9g#,7#

25+# 23C,"9.# 7,2# ,7IP# "+-<"407-# 25+0"# 90O+.# =32# <I9,# 5<8+# <# 40"+12# <11+99# 2,# 8<"0<20,79# 07# 23C,"#

93=92"3123"+9.# 07401<208+# ,H# 25+# 92<239# ,H# 25+# C01",+780",7C+72]# '5+"+H,"+.# C<-7+201# "+9,7<71+#

0C<-07-#c!)&g#9+<C+4#8+"P#<JJ+<I07-.#<9#02#b,3I4#J",804+#40"+12#<11+99#2,#07H,"C<20,7#<=,32#25+#23C,"#

90O+.#C,"J5,I,-P.#93=K92"3123"+#<74#2,#J,2+720<I#2"+<2C+72K"+I<2+4#15<7-+9]##

a+#5<8+# 0C<-+4#,3"# H08+#G/�#C,4+I9#3907-#<#q]p#'+9I<#!)&# c5(6#$,%E?% &,Z:%!/-,&g#b025#<#4+401<2+4#

C,39+K1,0I# <74# 3907-# <# 'WKb+0-52+4# <74# <# 40HH390,7Kb+0-52+4# 9+[3+71+9.# 9J+10<IIP# 0CJ",8+4# H,"#

C3"07+#<=4,C07<I#,71,I,-P.#b5015#b+#<7<IPO+4#2,-+25+"#b025#25+0"#1,""+9J,7407-#5092,I,-01<I#9I01+9#

c5(6#$,%E?%$(64:%!/-,&g]#?II#93=132<7+,39#c5+2+",2,J01#0CJI<72<20,7g#23C,"9.#I,1<2+4#,7#25+#HI<7L9#,H#

25+#C01+.#5<4#b+II#4+I07+<2+4#C<"-079#b025#<#90-7<I#072+7902P#,7#'WKb+0-52+4#0C<-+9#4+J+7407-#,7#25+#

23C,"# 20993+# 15<"<12+"092019# <74# HI304K1,72+72]# F,"# 0792<71+.# 25+# G/�# C,4+I# *D�KXXY.# <# b+IIK

40HH+"+720<2+4# -<92"01# <4+7,1<"107,C<.# <JJ+<"+4# 5,C,-+7,39# c5(6#$,% E% H% /-.% Ng.# b025# <7#

072+"C+40<2+# 90-7<I# ,7# 'WKb+0-52+4# 0C<-+9# <74#b+II# 4+I07+<2+4# J+"0J5+"<I#C<"-079]# '5+# I+H2# HI<7L#

23C,"#c5(6#$,%EH?#$(64:%!/-,&g#<JJ+<"9#9I0-52IP#C,"+#5+2+",-+7,39#25<7#25+#,25+".#b025#1+72"<I#<"+<9#

,H#7+1",909]#?9#+\J+12+4#43+#b025#2509#J<J0II<"P#93=2PJ+.#25+#*D�KXXp#C,4+I#J"+9+72+4#25+#1I<9901<I#

<JJ+<"<71+#,H#<#J<J0II<"P#23C,"#,7#!)&i#I,=3I<2+4#b025#5PJ,072+79+#H0=",39#92<IL#93JJ,"207-#1I3CJ9#

,H#5PJ+"072+79+#HI304KI0L+#,+4+C<2,39#J<J0II<+#cb025#<#="0-52#90-7<I#072+7902P#90C0I<"#2,#25<2#,H#HI304g#,7#

'WKb+0-52+4# 0C<-+9]# '5+# *D�KXYZ# C,4+I.# <# C,4+"<2+IP# 2,# J,,"IPK40HH+"+720<2+4# -<92"01#

<4+7,1<"107,C<#J"+9+72+4#b025#<#5+2+",-+7,39#90-7<I#,7#'WKb+0-52+4#0C<-+9.#43+#2,#I<"-+#H,10#,H#

7+1",909]# '5+# *D�KXWW# C,4+I# 95,b+4# 7+,K8<913I<23"+.# +9J+10<IIP# 07# 25+# J+"0J5+"P# ,H# 25+# 23C,".#

J"+9+7207-# <9# I07+<"# 5PJ,072+79+# 92"3123"+9# ,7# 'WKb+0-52+4# 0C<-+9]# ?II# 23C,"9# 95,b+4# "+92"012+4#

40HH390,7.#"+I<2+4#2,#50-5#1+II3I<"02P#c5(6#$,%Ai#?/D#8<I3+#X]XXYY_#CC(j91#H,"#*D�KXXY.#X]XXYWZ#CC(#j9#

H,"#*D�XYZ#<74#X]XXYYW#CC(#j9#H,"#*D�KXWWg]#?9#+\J+12+4.#25+#*D�KXXp#G/�.#b5015#95,b+4#50-5+"#

90-7<I#,7#'WKb+0-52+4#0C<-+9.#<I9,#J"+9+72+4#b025#9I0-52IP#50-5+"#?/D#8<I3+9#cX]XXYoX#CC(#j9g#25<7#

25+#,25+"#G/�#23C,"9.#J",=<=IP#43+#2,#25+#HI304KI0L+#1,72+72#,H#029#J<J0II<+#c5(6#$,%Ag]##

',#<99+99#25+#C391I+#92<239.#b+#078+920-<2+4#25+#J<"<8+"2+="<I#C391I+9#,H#25+#G/�#C,39+#C,4+I9.#b025#

25+#9<C+#C+<93"+C+72#C+25,4#39+4# 07#1<71+"#J<20+729#2,#40<-7,9+#C391I+#<2",J5P#,7#<=4,C07<I#

0C<-+9# ,H# D'j# G$'KD']# &72+"+9207-IP.# 25+# H08+# G/�# C,4+I9# J"+9+72+4# 40HH+"+71+9# 07# 2+"C9# ,H#

J<"<8+"2+="<I#C391I+#93"H<1+]#'5+#<8+"<-+#J<"<8+"2+="<I#C391I+#93"H<1+#cC+<93"+4#<2#25+#I+8+I#,H#25+#

"+7<I# 50I03Cg# b<9# _p# CC(, !# n.# b025# 3J# 2,# WZr# 8<"0<20,79# =+2b++7# C,4+I9]# F,"# 0792<71+.# 25+#

J<"<8+"2+="<I#C391I+#93"H<1+#8<I3+9#b+"+#50-5+"#H,"#*D�KXXp#<74#*�DKXYZ#C,4+I9#c_n#<74#_q#CC(,

"+9J+1208+IPg#1,CJ<"+4#2,#*D�KXXY#<74#*�DKXWW#cWo#<74#_W#CC(,"+9J+1208+IP.#5(6#$,%2g]##

#

D5<"<12+"09<20,7#,H#25+#Jm_#92<239#

'5+# 23C,"# 93JJ"+99,"# Jm_# c'Gm_g# 09# <I2+"+4# 07# <=,32# mXr# ,H# -<92"01# <4+7,1<"107,C<9# <74# 25+9+#

<I2+"<20,79#<"+#C,"+#1,CC,7#07# 072+9207<I#2PJ+#23C,"9#25<7#40HH39+#,7+9#kYol]# &CJ,"2<72IP.#9+8+"<I#

92340+9# 07401<2+# 25<2# 25+#92<239#,H#Jm_# 0CJ<12#,7#J<20+72#J",-7,909#<74# "+9J,79+# 2,# 2"+<2C+72]#',#

<99+99#25+#92<239#,H#Jm_.#b+#J+"H,"C+4#0CC37,5092,15+C092"P]#&72+"+9207-IP.#,3"#m#G/�#C,4+I9.#b5015#

J"+9+72+4#8<"0,39#<9J+129#,7#!)#0C<-07-#<74#07#2+"C9#,H#5092,I,-P.#<I9,#40HH+"+4#"+-<"407-#25+0"#Jm_#

92<239#c5(6#$,%G?%M,Z:%!/-,&BT#'5+#C<U,"02P#cZXrg#,H#25+#G/�#C,4+I9#c*D�XXY.#*D�KXYn.#*D�XYZ#<74#

*D�KXWWg# 95,b+4# 90-70H01<72# J,90208+# 731I+<"# Jm_# 92<0707-]# '509# +I+8<2+4# J",2+07# I+8+I# H,"# Jm_.# 07#

<=9+71+#,H#<7P# 2"+<2C+72.# 92",7-IP#93--+92# 25<2# 25+#1<71+"#1+II9#+\J"+99#<#Jm_#C32<72.# 25<2# 09#7,2#

4+-"<4+4#=P#029#7+-<208+#"+-3I<2,"#!/!W]#',#1,7H0"C#2509.#b+#J+"H,"C+4#9+[3+7107-#,7#Jm_#5,2K9J,2#

<74#<"+#<b<0207-#H,"#25+#"+93I29]# &7#1,72"<92.# 25+#7<d8+#*D�KXXp#C,4+I#,7IP#J"+9+72+4#<#8+"P#b+<L#

731I+<"# 92<0707-# H,"# Gm_# cH+b# 1+II9.# vmrg.# 93--+9207-# 25+# J"+9+71+# ,H# <#b0I4# 2PJ+# Jm_# J",2+07# ,"# <#

4+I+20,7#,H#Jm_]##

#

#



&"!

D5<"<12+"0O<20,7#,H#G/K%Y#+\J"+990,7#

'5+# 23C,"#C01",+780",7C+72# 09# 07HI3+71+4#=P# 25+#5,92# 0CC37+#9P92+C# c'#1+II9.#A#1+II9.# 07H0I2"<207-#

0CC37+#1+II9.#7+32",J50I9fg.#b025#b5015#23C,"#1+II9#<"+#L7,b7#2,#072+"<12#b025#43"07-#4+8+I,JC+72#

<74#-",b25]#6J#2,#_Xr#,H#-<92"01#1<71+"#23C,"#1+II9#<74#nXr#,H#25+0"#I08+"#C+2<92<9+9#+\J"+99#G/K%Y#

2,# C0C01# 7,"C<I# 1+II9# <74# +91<J+# +I0C07<20,7]# '5+"+H,"+.# 0CC37+# 15+1LJ,072# 0750=02,"9.# 9315# <9#

G+C=",I0O3C<=#c!,)+$"g.#b5015#+75<71+#25+#<120802P#,H#<720K23C,"#'K1+II9.#=P#<7#0750=020,7#,H#0CC37+#

15+1LJ,0729.# 9315# <9# J",-"<CC+4# 4+<25# Y# cG/KYg# "+1+J2,"9# <74# G/K%Y# "+1+J2,"9.# <JJ+<"+4# <9# <#

J,2+720<I#1<7404<2+#H,"#2<"-+2+4#25+"<JP#07#-<92"01#1<71+".#=32#H<8,"<=I+#"+93I29#b+"+#,7IP#,=2<07+4#H,"#

<#9C<II#93=9+2#,H#23C,"9#kml]#'539.#<#=+22+"#374+"92<7407-#,H#25+#0CC37+#1,72+\23"+#,H#-<92"01#1<71+"#

<70C<I# C,4+I9# <JJ+<"+4# +99+720<I.# H,"# <7# ,J20C<I# 39<-+# ,H# 0CC37+K=<9+4# 1<71+"# 2"+<2C+729# 2,#

J<20+729#kYWl]##

'5+"+H,"+.#b+#<7<IPO+4#=P#0CC37,5092,15+C092"P#25+#+\J"+990,7#,H#G/K%Y.#b025#25+#9<C+#<720=,4P#

39+4# 2,# 15<"<12+"0O+# 25+# +\J"+990,7# ,H# G/K%Y# 07# J<20+729.# =+H,"+# J"+91"0=07-# 0CC37,25+"<JP]#

&72+"+9207-IP.#,3"#m#G/�#C,4+I9#<I9,#40HH+"+4#"+-<"407-#25+#I+8+I#,H#G/K%Y#+\J"+990,7]#F,"2P#J+"1+72#,H#
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'5+# ,8+"<II# 04+<# =+5074# 25+# 4+8+I,JC+72# -<92"01# 1<71+"# G/�#C,4+I9# <74# 7,8+I# ,71,I,-P# 0C<-07-#
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4"3-9#07#90C0I<"#b<P9#<9#25+#53C<7#23C,"#b,3I4#"+9J,74#2,#15+C,25+"<JP.#b5015#C<L+9#02#25+#C,92#

39+H3I#2,,I#H,"#7,8+I#<7201<71+"#4"3-9#,"#2<"-+2+4#25+"<J0+9#2+9207-]##
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-<92"01# 1<71+".#b5+"+#3J# 2,# n# 2,# Y_r#,H# J<20+729# J"+9+72+4#b025# 9<"1,J+70<# <2# 40<-7,909# <74#nXr#

4+8+I,J+4#9<"1,J+70<#<H2+"#15+C,25+"<JP#kYZl]#>3"#9234P#"+J"+9+729#25+#H0"92#b,"L#25<2#078+920-<2+9#

25+#0CJ<12#,H#25+#53C<7#-<92"01#23C,"9#,7#C391I+9.#3907-#G/�#C,4+I9]#a+#<JJI0+4#25+#53C<7#0C<-+K

=<9+4#C+25,4#2,#<JJ",<15#C391I+#<2",J5P.#3907-#<#C<73<I#4+I07+<20,7#,H#J<"<8+"2+="<I#C391I+9#<2#

25+#I+8+I#,H#25+#"+7<I#50I3C#cy#<JJ",\0C<2+IP#%_#8+"2+="<g#2,#,3"#C,39+#C,4+I9]#a025#9315#2+1570[3+.#

40HH+"+71+9# <JJ+<"+4# <C,7-# G/�# 23C,"9# <74# <I9,# =+2b++7# 2"+<2+4# <74# 7,7K2"+<2+4# ,7+9]# '509#

"+J"+9+72#25+#H0"92#4+C,792"<20,7#25<2#25+#0CJI<72<20,7#,H#53C<7#-<92"01#1<71+"#20993+9#072,#<#C,39+#

1<7# 07431+#C391I+# <2",J5P.# U392# =P# 029+IH]# '509# 09# [302+# <# 1"0201<I# <74# H374<C+72<I# ,=9+"8<20,7# 920II#

4+=<2+4#07#25+#C+401<I#<74#910+720H01#1,CC3702P.#<=,32#b5P#-<92"01#1<71+"#J<20+729#4+8+I,J#C391I+#

<2",J5P]##

&7#<II#1<71+"9.#1<15+\0<#<74#9<"1,J+70<#J",=<=IP#5<8+#1,CJI+\#,"0-079.#J<"20<IIP#"+I<2+4#2,#25+#23C,"#

029+IH#<74#J<"20<IIP#07431+4.#,"#b,"9+7+4.#=P#2"+<2C+729]#F,"#0792<71+.#<#907-I+#072"<J+"02,7+<I#07U+120,7#

,H# <7# <7201<71+"#4"3-.# 4,\,"3=0107.# 09# L7,b7# 2,# 07431+# 9<"1,J+70<# 07# DmoA%jn#C01+]#E,b+8+".# 25+#

"+<9,79#b5P#,7IP#9,C+#J<20+729#<"+#J",7+#2,#4+8+I,J#1<15+\0<.#+8+7#<2#<7#+<"IP#92<-+#,H#25+#J<25,I,-P.#

"+C<079#I<"-+IP#37L7,b7#<74#<44020,7<I#92340+9#<"+#"+[30"+4.#H,"#b5015#,3"#G/�#C,4+I9#1,3I4#,HH+"#<7#

072+"+9207-#<70C<I#C,4+I#07#<44020,7#2,#4"3-K07431+4#C,39+#C,4+I9]#'509#09#J<"2013I<"IP#2"3+#H,"#-<92"01#

1<71+".#<9#9,C+#1I07010<79#1,72073+#2,#<"-3+#25<2#25+#C391I+#<2",J5P# 09#90CJIP#43+#2,#25+#H<12#25<2#

J<20+729# 1<77,2# +<2# 7,"C<IIP.# 43+# 2,# 25+0"# -<92"01# 23C,"# 0CJ<1207-# 7+-<208+IP# ,7# 25+# 1<J<102P# ,H#

1,""+12IP# 07-+9207-# <74# 40-+9207-# H,,4]# '5+# "+93I29# ,7# ,3"# G/�# C,4+I9# 1I+<"IP# 95,b+4# 25<2# 25+#

C+15<709C9#<"+#C315#C,"+#1,CJI+\#<74#25<2#25+#C391I+#<2",J5P#09#074+J+74+72#H",C#25+#C+15<701<I#

4091,CH,"2#,H#H,,4#07-+920,7.#9071+#<II#,3"#G/�#23C,"9#b+"+#90C0I<"IP#93=132<7+,39IP#0CJI<72+4#,7#25+#

HI<7L9#,H#25+#C01+.#b025#7,#90-70H01<72#1,CJ"+9908+#+HH+129#,7#072+"7<I#<=4,C07<I#,"-<79]#E+71+.#25+#

I0L+IP# +\JI<7<20,7# 09# 25<2# 1+"2<07# -<92"01# 23C,"9# 9+1"+2+# 40HH390=I+# C,I+13I+9.# 25<2# 07431+9# C391I+#

<2",J5P]#?9#07401<2+4#07#25+#I02+"<23"+#H,"#,25+"#1<71+"9.#25+9+#C,I+13I+9#1<7#=+#40HH+"+72#1P2,L07+9.#

9315#<9#&%n#k_Xl]#&7#<44020,7.#b+#,=9+"8+4#H,"#25+#H0"92#20C+#25<2#<#JI<2073CK=<9+4#4"3-#1<7#<I9,#=P#029+IH#

07431+#C391I+#<2",J5P.#90C0I<"IP#2,#b5<2#b<9#95,b7#=+H,"+#b025#4,\,"3=0107]#

?II# 07# <II.# ,3"# H08+# J<20+72K4+"08+4# \+7,-"<H29# +7<=I+4# 39# 2,# ,=2<07# [302+# 1,CJI+2+# ,8+"80+b# ,H#

072+9207<IK2PJ+#-<92"01#1<71+"#23C,"9.#"+J",43107-#[302+#b+II#25+#5+2+",-+7+02P#<74#25+#1,CJI+\02P#,H#

53C<7# 23C,"9.# 95,b07-# 40HH+"+71+9# 07# 2+"C9# ,H# 23C,"# 92"3123"+.# 5092,I,-P.# Gm_jG/K%Y# 92<239# <74#
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C391I+#<2",J5P.#b5015#C<L+9#25+C#+8+7#C,"+#39+H3I#07#J"+1I0701<I#"+9+<"15.#H,"#25+#4+8+I,JC+72#,H#

7,8+I#4"3-9#<74#2<"-+2+4#25+"<J0+9]#
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($24).'Mc#9V"14&$"+'"O'&47")'#5*)*#&.)$-&$#-'3.&P..+'U*--*2.-'#"7U*)./'&"'&5.'")$2$+*1'&$--4.]#%+H2#

J<7+I#5092,I,-01<I#E+C<2,\0I07K+,907# cE}$g#92<0707-#,H#25+#J"0C<"P#23C,"#b+IIK40HH+"+720<2+4#-<92"01#

<4+7,1<"107,C<# <74# "+J"+9+72<208+# *�DKXXY# 23C,"9# H,"# +<15# J<99<-+# cW#$.# _%$.# YX&'g# 07# 25+# C01+#

C<-70H01<20,7#\WX]#)0-52#J<7+I#5092,I,-01<I#E+C<2,\0I07K+,907#92<0707-#,H#25+#J"0C<"P#23C,".#<#J,,"IP#

40HH+"+720<2+4#-<92"01#<4+7,1<"107,C<#<74#"+J"+9+72<208+#*�DKXYZ#23C,"9#H,"#+<15#J<99<-+#cW#$.#_%$.#

YX&'g#07#25+#C01+#C<-70H01<20,7#\WX.#95,b07-#7,#90-70H01<72#40HH+"+71+#07#2+"C9#,H#<"1502+123"+#,H#25+#

23C,"#,"#23C,"#40HH+"+720<20,7]

#



&(

'

#

($24).'Zc#B5*)*#&.)$W*&$"+'"O'&47")-p'-43-&)4#&4).-'4-$+2'*'bc]'&.-1*'E0A]#6T#'WK)?)$#0C<-+#,H#<#b+IIK

40HH+"+720<2+4#-<92"01#<4+7,1<"107,C<.#*D�KXXY#C,4+I]#'5+"+#09#<#23C,"#,7#+<15#HI<7L#,H#25+#C,39+.#

25+#23C,"#,7#25+#I+H2#HI<7L#c"0-52#904+g#<JJ+<"07-#9I0-52IP#5+2+",-+7,39#1,CJ<"+4#2,#25+#,25+"]#̂ g#DI,9+#

3J#,H#25+#23C,"#95,b07-#<#b+II#4+I07+<2+4#23C,".#b025#<#5,C,-+7,39#90-7<I#,7#'Kb+0-52+4#0C<-+9]#BT#

D,""+9J,7407-#5092,I,-01<I#9I01+.#E+C<2,\0I07K$,907#92<0707-.#C<-70H01<20,7#\#WX]#=T#'WK)?)$#0C<-+#,H#

<# J"0C<"P#b+IIK40HH+"+720<2+4#J<J0II<"P# -<92"01# <4+7,1<"107,C<.#*D�KXXp#C,4+I]#9T DI,9+K3J#,H# 25+#

23C,".#=+<"07-#25+#1I<9901<I#<JJ+<"<71+#,H#<#J<J0II<"P#23C,".#b025#5PJ,072+79+#H0=",39#92<IL#c<"",bg#

93JJ,"207-#1I3CJ9#,H#+4+C<2,39#J<J0II<+#c92<"g#b025#HI304#I0L+.#="0-52#072+7902P#,7#'W]#(g#D,""+9J,7407-#

5092,I,-01<I# 9I01+.#E+C<2,\0I07K$,907#92<0707-.#C<-70H01<20,7#\#WX]#LT''WK)?)$# 0C<-+#,H# 25+#*D�KXYZ#

C,4+I.# <# J,,"IPK40HH+"+720<2+4# -<92"01# <4+7,1<"107,C<]# '5+# 93=132<7+,39# 23C,"9# <JJ+<"# C,"+#

5+2+",-+7,39.# b025# C3I20JI+# H,10# ,H# 7+1",909# c2501L# <"",bg]# AT' D,""+9J,7407-# 5092,I,-01<I# 9I01+.#

E+C<2,\0I07K$,907#92<0707-.#C<-70H01<20,7#\#WX]#XT#'WK)?)$#0C<-+#,H#<#C,4+"<2+IPK40HH+"+720<2+4#-<92"01#

<4+7,1<"107,C<]# Ng# DI,9+# 3J#,H# 25+# 23C,".# 95,b07-# J"+9+7207-#b025# <7# 072+"C+40<2+# cyI0-52# -"+Pg#

90-7<I# ,7# 'WKb+0-52+4# 0C<-+9# <74# b025# 7+,K8<913I<23"+.# J"+4,C07<72IP# J+"0J5+"<I.# J"+9+7207-# <9#

I07+<"#5PJ,072+79+# 92"3123"+9#,7#'WKb+0-52+4# 0C<-+9# c13"8+4#<"",bg#LT# D,""+9J,7407-#5092,I,-01<I#

9I01+.#E+C<2,\0I07K$,907#92<0707-.#C<-70H01<20,7#\#WX]##
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#

($24).'Qc!E.*-4).'"O'6=B'V*14.'$+'/$OO.).+&'H=KD'$+/$#*&$V.'"O'&5.'#.1141*)$&R'"O'&47")-'

6T#/0HH390,7#c$G&g#8<I3+9#95,b+4#"+92"012+4#40HH390,7#07#<II#25+#93=132<7+,39#23C,"9.#b025#40HH+"+72#?/D#

8<I3+9# =+2b++7# 23C,"# 2PJ+9# c*D�KXXY.# KXXp.# KXYZ.# KXWWg# 1,CJ<"+4# 2,# <# 1+IIKI07+K4+"08+4# 23C,"#

,=2<07+4#H",C#@6*DK_#1+II9]#^T#FUU.)'U*+.1.#H390,7#0C<-+#,=2<07+4#1,C=0707-#<#'WK)?)$#0C<-+#,H#<#

b+IIK40HH+"+720<2+4#-<92"01#<4+7,1<"107,C<#c*D�KXXYg#<74# 029#1,""+9J,7407-#?/D#1,I,"#C<J]#G"P.)'

U*+.1D# H390,7# 0C<-+#,=2<07+4#b025# 'WK)?)$# 0C<-+#,H# <#b+IIK40HH+"+720<2+4# -<92"01# <4+7,1<"107,C<#

cJ<J0II<"P# 93=2PJ+.# *D�KXXpg# <74# 029# 1,""+9J,7407-# ?/D# 1,I,"# C<J#i# 25+# 5PJ+"072+79+# 1I3CJ9# ,H#

+4+C<2,39#J<J0II<+#95,b+4#50-5+"#?/D#8<I3+9.#1,I,"+4#07#"+4#2,#P+II,b#,7#25+#?/D#C<J]#

#
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'

'

($24).']c'B"7U*)$-"+'"O'74-#1.'V"147.-'3.&P..+' &P"'H=K'7"/.1-c''WK)?)$# 0C<-+9#,H# H,3"#G/�#

C,4+I9.#b025#C<73<I#4+I07+<20,7#c-"++7g#,H#25+#J<"<8+"2+="<I#C391I+9#<74#25+#1,""+9J,7407-#<8+"<-+#

C391I+#93"H<1+.#95,b07-#8<"0<20,79#=+2b++7#C,4+I9]

#

'

'

'

'
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($24).'Nc'B"7U*)$-"+'"O'&5.'.\U).--$"+'"O'UNQ'*+/'H=IGM'"+'&47")-'-.#&$"+-'"O'&5.'/$OO.).+&'H=K'

7"/.1-]#)+J"+9+72<208+#J5,2,C01",-"<J59#,H#+<15#&ED.#H,"#+<15#G/�#C,4+I#09#95,b7#cC<-70H01<20,7y#

\pXg]# G<"<HH07+# +C=+44+4# 20993+9# b+"+# 39+4# H,"# 0CC37,5092,15+C092"P# 2,# 4+2+12# Jm_# <74# G/K%Y#

J",2+07#3907-#9J+10H01#<720=,40+9]#%<=+II07-#b<9#"+8+<I+4#3907-#/?A]#;I04+9#b+"+#<I9,#I<=+II+4#3907-#E}$#

2,#04+720HP#731I+0]

'
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($24).'ic'A7U*#&'"O'#$-U1*&$+'"+'&47")'-43-&)4#&4).'#5*)*#&.)$-&$#-D'UNQ'*+/'H=IGM'.\U).--$"+'*+/'

74-#1.'*&)"U5Rc''

6T#F390,7#0C<-+#,=2<07+4#1,C=0707-#<#'WK)?)$#0C<-+#,H#<#b+IIK40HH+"+720<2+4#-<92"01#<4+7,1<"107,C<#

c*D�KXXYg#<74# 029#1,""+9J,7407-#?/D#1,I,"#C<J#,7#<#q]p'#!)&#,H#<#1,72",I#C,39+#95,b07-#<#7,7K

2"+<2+4#93=132<7+,39#23C,"#cI+H2#J<7+Ig#,"#2"+<2+4#=P#109JI<207#c"0-52#J<7+Ig.#95,b07-#<#1I+<"#4+1"+<9+#

07#23C,"#90O+]#^T#/0HH390,7#c$G&g#8<I3+9#95,b+4#"+92"012+4#40HH390,7#07#25+#93=132<7+,39#23C,"9#7,7K

2"+<2+4#23C,"#<74#071"+<9+4#?/D#8<I3+#<H2+"#109JI<207#2"+<2C+72]#BT#)+J"+9+72<208+#J5,2,C01",-"<J59#
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Abstract 

Muscle atrophy is a severe syndrome associated with certain types of cancers and chemotherapies 

that worsen the prognosis for patients. We performed a transcriptomic analysis on skeletal muscle of 

mice treated with the chemotherapeutic drug doxorubicin to identify the deregulated pathways that 

may play a role in muscle atrophy. Beside increase in muscle atrophy mechanisms, such as trim63, 

we observed an activation of cell death (i.e. puma) and DNA damage (i.e. gadd45b) mechanisms, 

and of p53 and TAp63 target genes (i.e. peg3) or regulators (i.e. aen), as well as a putative YAP 

inhibitor, arrdc2. We first validated the deregulate genes and characterized the expression of p53 

and TAp63 in muscle treated with doxorubicin. We then showed that p53 as well as TAp63 are 

involved in the regulation of the expression of the pro-atrophic gene trim63 via a direct interaction 

on its promoter. Finally, we showed that the YAP transcription factor participates in the regulation of 

trim63 expression and is regulated by doxorubicin. Altogether, our results characterize novel 

molecular mechanisms induced by the chemotherapeutic drug doxorubicin in skeletal muscle that 

may account for atrophy observed in cancer patients. 

!  
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Introduction 

Muscle atrophy can occur as part of many diseases and is often an indicator of bad prognosis, 

impairing quality of life and increasing mortality [1, 2]. In addition, several conditions like aging, 

starvation, disuse and immobilization can lead to muscle loss and, depending on the cause, different 

molecular pathways can be involved in the muscle atrophy process. However, the imbalance 

between protein synthesis and degradation mediated by the proteasome pathway and modulated 

by the muscle specific ubiquitin ligases Trim63 (Murf1) and Atrogin-1 (MAFbx) is a common feature 

among the diverse causes of muscle loss [3]. These muscle specific ubiquitin ligases - Trim63 and 

Atrogin-1 - are described to be consistently upregulated in a range of skeletal muscle atrophy 

models.  

Cancer cachexia is a multifactorial syndrome characterized by pronounced muscle atrophy, systemic 

inflammation and metabolic alterations [4-6]. Importantly, cachexia affects between 50 to 80% of 

cancer patients and is responsible for about 20% of their death [7]. Increasing evidences point out 

the impact of the tumors and/or the therapies on muscle function and integrity in cancer patients. 

Studies suggest that the tumor itself plays an active role in muscle wasting due to its ability to secrete 

pro-inflammatory cytokines and the large requirement of nutrients to maintain cell growth, creating 

a tumor-host interaction that aggravates the condition of the patient [4]. At the same time, cancer 

chemotherapy presents side effects that could contribute to cachexia, like anorexia, nausea and 

diarrhea. But more than that, it has been shown that chemotherapeutic agents have a direct negative 

effect on protein metabolism leading to cachexia [8] [9]. In this context, the anticancer drug 

doxorubicin is well recognized for having negative muscle catabolic effects [10]. Some works suggest 

that its atrophic effect would be due to production of ROS [11], TNF-! [12] or ceramides [13]. In 

addition, it was shown that doxorubicin is able to induce p53 accumulation in cardiac myocytes, 

which can contribute to muscle wasting [14].  

However, despites the identification of these different mechanisms involved in muscle atrophy, no 

efficient therapy has been yet developed to prevent muscle mass loss or restore it in cancer patients. 

Hence, we used a transcriptomic approach on muscle of mice treated with doxorubicin to identify 

novel mechanisms that might account for skeletal muscle atrophy and that could represent 

therapeutic targets. Among the deregulated pathways, this approach pointed to an activation of p53 

and its homologue TAp63. 

In addition to the classical roles of the p53 family of transcription factors (p53, p63 and p73) in 

tumorigenesis, cell cycle, apoptosis regulation, epithelial and neuronal development, numerous 
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elements in the literature suggest that the p53 family modulates myogenesis and differentiation [15] 

[16]. For example, recently it has been shown that the key muscle factor MyoD coregulates the pro-

apoptotic gene PUMA along with p53 [17]. Furthermore, p63 is particularly important during heart 

development [18], and transdifferentiation of fibroblasts into cardiomyocytes-like cells [19]. p73 

modulates myoblast differentiation [20]. In addition, p53 and p63 play a role during muscle 

regeneration and metabolism by controlling Sirt1, TIGAR and AMPK expression [21] [22] [23]. Within 

the p53 family distinct promoters generate two classes of isoforms containing (TA) or not (∆N) the N-

terminal transactivation domain generally recognized for having antagonist function [24]. 

Importantly, within skeletal muscles, the balance between TA and ∆N-isoform expression influences 

on developmental and differentiation processes [25].  

However, despites recent studies, the exact role and importance of p53 in muscle physiopathology 

is still difficult to apprehend, due to contradictory results. For instance, p53 has been shown to be 

induced during limb immobilization [26]. Overexpression of p53 in muscle is sufficient to induce 

muscle atrophy and loss of p53 reduces muscle atrophy cause by limb immobilization![26]. However, 

the loss of p53 does not impact on muscle endurance or adaptation, despites the activation of p53 

during exercise [27]. Similarly, loss of p53 does not affect age-related cachexia in mice, despite that 

induction of p53 in atrophic muscle is observed [28]![29]. Interestingly, p53 could have a regenerative 

function for the muscle, but this is inhibited by deficiency of the Notch pathway in the aged muscle 

[30]. 

Some of the discrepancies observed while studying the function of p53 in muscle physiopathology 

might be due to compensation mechanisms by p53 family members. For instance, we underlined the 

p53 family relation with muscle atrophy showing that p63 is upregulated in amyotrophic lateral 

sclerosis (ALS) and able to directly modulate Trim63 (Murf1) expression [31]. 

Hence, in this work, we investigate whether the p53 and TAp63 can modulate muscle wasting in a 

cancer-associated cachexia model induced by doxorubicin and if it could be a common regulatory 

mechanism of muscle atrophy associated to diseases. 

Materials and Methods 

Cell culture 

C2C12 cells were obtained from ATCC (ATCC CRL-1772) and grown in DMEM (Dulbecco’s modified 

Eagle’s medium; Life Technology, Carlsbad, CA) with 10% fetal bovine serum (Life Technology) at 

37˚C in a humidified atmosphere and 5% CO2. Mycoplasma contamination has been tested 
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negatively using PlasmoTest (Invivogene, San Diego, CA). Cells and animals were treated with 

doxorubicin (Pfizer 50mg). 

 

Quantitative PCR 

TRIzol (Invitrogen, Carlsbad, CA) was used to extract RNA. One µg of RNA was used for reverse 

transcription (iScript cDNA kit, Bio-Rad, France) and qPCR was carried out (iQ SYBR Green, Bio-Rad). 

Expression levels were normalized TBP as previously described [32]. 

 

Western blotting 

Cells or tissue were lysed with LB (125 mM Tris-HCl pH 6.7, NaCl 150 mM, NP40 0.5%, 10% glycerol). 

Proteins were denatured and deposited directly (35 µg of proteins) onto a SDS-PAGE gel. Western 

blotting was performed using antibodies raised against p53 (mouse monoclonal anti-p53, 1C12, Cell 

Signaling Technology, France), p63 (mouse anti-p63, 4A4, Santa Cruz Biotechnology; p63, Abcam, 

France), p73 (rabbit monoclonal anti-p73, EP436Y, Epitomics Abcam Company, France), TAp63 

(rabbit polyclonal anti-Tap63, 618901, Biolegend), Trim63 (rabbit anti-Trim63, D01, Abnova; Taipei, 

Taiwan), Yap (mouse monoclonal anti-Yap, sc-101199, Santa Cruz) and phospo-Yap (rabbit 

monoclonal anti-pYap, 13008, Cell Signaling). Secondary antibodies (anti-rabbit, anti-mouse: Sigma, 

France) were incubated at 1:1000. Loading was controlled with actin (mouse anti-beta-actin, Sigma, 

1:10000) (Antoine et al., 1996).  

Transfection assays 

Cells were transfected by JetPrim (Polyplus, Strasbourg, France) as previously described [33]. SiRNA 

transfection was performed using 10 nM of siRNA against p63-pan (Trp63 Stealth RNAi MSS212111, 

Invitrogen), 50 nM of siRNA against p53 (Trp53 s75474, Ambion) and 30 nM of siRNA against Yap 

(Yap s76160, Ambion), using RNAiMAX or Dharmafect as described by the protocol provider (Life 

Technology and DharmaconTM respectively).  

Trp53 sequence: GCU UCG AGA UGU UCC GGG Att  

Trp63-pan sequence: CCG AGG UUG UGA AAC GAU GCC CUA A 

Yap sequence: GGA UGA AAU GGA UAC AGG Att 

 

Chromatin immunoprecipitation (ChIP) assay  
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ChIP assays were performed using the standard protocol from the Magna ChIP G kit (Millipore). 

C2C12 lysates were sonicated 12 times at 10% power (BioruptorTM UCD-200, Diagenode). For each 

1 million cells, 1 µg of antibody was used. P53 and p73 were immunoprecipitated with a mouse 

antibody raised against total p53 (mouse monoclonal anti-p53, 1C12, Cell Signaling Technology, 

France) and p73 (mouse monoclonal anti-p73, E-3, Santa Cruz Biotechnology; Abcam, France). 

Mouse-anti-RAB11A was used as negative control (Santa Cruz Biotechnology).  

 

RNA sequencing  

Sequencing was performed by the Sequencing platform of the IGBMC (Strasbourg) and results were 

first analyzed using AltAnalysis software  [34]. Deregulated gene were identified based on two-fold 

change expression and t-test p-value <0.05. Deregulated genes were then analyzed for over-

representation in selected biological processes in several resources: Gene Ontology, 

MPhenoOntology, Disease Ontology, GOSlim, PathwayCommons, KEGG, Transcription Factor 

Targets, miRNA Targets, Domains, BioMarkers, RVista Transcription Sites, DrugBank, BioGrid.  

 

Wild-type mice and doxorubicin treatment 

 In total forty wild-type (WT) male mice C57BL/6 background 5 months old were randomly assigned 

to four groups of 10 mice each. The animals received a single intraperitoneal injection of doxorubicin 

(Pfizer 50mg) diluted at 18mg/kg in 0.9% NaCl, during 1, 3 or 5 days. Vehicle-treated littermates 

received the same formulation without doxorubicin. In vivo experiments were repeated twice with a 

number of animals recommended to optimize statistical analyses according to the regional and 

national animal ethics committee. All animal manipulations were performed under appropriate 

supervision and observing protocols validated by the regional and national animal ethics committee. 

Animals underwent an abdominal micro-CT at day 0 – day 3 – day 5 (Institut Pluridisciplinaire Hubert 

Curien). We also performed, ex vivo magnetic resonance imaging using a preclinical 9.4 T MRI 

(Bruker BioSpin MRI GmbH, BioSpec 94/20, Ettlingen, Germany) and a mouse body-coil. The mice 

were placed carefully in the coil in dorsal decubitus in a prone position (head first). We performed 

an axial RARE T2-weighted sequence, with the following parameters: TR = 24 ms, TE= 4000 ms, 

average = 1, slice thickness = 0.5 mm, FOV = 28 x 28, image size = 128 x 128, excitation angle = 90°, 

duration 4-5 minutes. Then, we performed a diffusion-EPI sequence with ADC map, using the 

following parameters : TR = 25.49 ms, TE= 3200 ms, average= 1, flip angle = 90°, slice thickness = 

1mm, FOV = 28 x 28, image size = 128 x 128, diffusion directions = 1 (b0 – b200 – b 500 – b1000), 

duration 4-5 minutes. We performed a T1-weighted in / out of phase sequence, using the following 
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parameters: TR = 300ms, TE= 1,43/1,79 ms, average= 2, flip angle = 30°, slice thickness = 1mm, FOV 

= 28, image size = 140x140, duration 1m 24 sec. We also performed a T1-weighted sequence (with 

and without FS), using the following parameters: TR = 300 ms, TE= 3 ms, average= 2, flip angle = 

30°, slice thickness = 1mm, FOV = 28, image size = 140x140, duration 1min 3 sec. 

Surface measurements of   paravertebral muscles were measured on an axial plane at the level of the 

renal hilum and signal intensity were measured on the T1-weighted sequences using Region of 

Interest (ROI) with the free DICOM viewer Horos TM 
 and Paravison® 6.1 software. 

TAp63+/CreROSA26Tomato reporter mouse line  

TAP63CRE/+ mice were generated by the Clinique de la Souris (Strasbourg) by introducing the CRE 

recombinase cDNA after the TAp63 promoter. The ROSA26-tomato mice contain the cDNA for the 

fluorescence protein Tomato after a LoxP flanked STOP cassette. By crossing these two mouse lines 

TAp63CRE/+:ROSA26Tomato mice were generated in house. Wild type C57BL/6, TAp63CRE/CRE or 

TAp63CRE/+:ROSA26Tomato C57BL/6 mice of 10 weeks were weighed and intraperitoneally injected 

with 18 mg/kg doxorubicin in 200 µl 0.009% saline. Mice were weighed on a regular basis. Treated 

mice were sacrificed either 1, 3 and 5 days after treatment. Gastrocnemius muscles were dissected 

out for immunofluorescent staining or RTqPCR. All animal experiments were approved by the 

Regional and National ethical committees. 

Statistical Analyses 

Statistical analyses were performed using a one-way analysis of variance followed by a Tuckey post-

test to allow a comparison between all the conditions. In the graphs, an asterisk indicates a statistically 

significant difference. Tests confirmed a statistically significant difference between control and 

treated mice. Statistical analyses were performed using Prism (GraphPad Software, San Diego, CA). 

 

Results 

RNA sequencing of doxorubicin-treated skeletal muscles shows multiple deregulated 

pathways 

To better understand and study chemotherapy-related changes in cancer patients’ muscle, a 

frequently used model consists in treating mice with doxorubicin and follow the size and weight of 

gastrocnemius skeletal muscles [35]. In order to identify novel molecular mechanisms involved in 

chemotherapy-induced muscle atrophy, we used this model and analyzed the gastrocnemius skeletal 
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muscles by RNA sequencing (Figure 1). Mice were treated (n=3) with doxorubicin and three days 

after their muscle mass was measured after dissection, showing a 20% decrease in gastrocnemius 

weight compared to controls (Figure 1A, B) [35]. In clinical routine, muscle atrophy can currently only 

be diagnosed at relatively advanced stages using imaging, by means of a CT-based surface & density 

evaluation (abdominal CT with or without contrast, or CT images of PET-CT) of muscle loss, which 

consists in measuring the surface and the density (in Housefield units) of the paravertebral muscles 

(psoas and erector spinae muscles) on an axial plane at the level of the 3rd lumbar vertebra (L3), then 

normalized to weight and height (BMI). We applied the same measurement method to our drug-

induced muscle atrophy mouse model at the level of the renal hilium on micro-CT (Figure 1C, D) and 

MRI (Figure 1E), for a better reproducibility of the measurement method. We compared our groups 

of mice: one treated with doxorubicin and the other with only vehicle, and followed them 

longitudinally at day 0, day 3 and day 5. We observed that doxorubicin induced a progressive 

diminution in paravertebral muscle surface that could be observed on micro-CT from the 3rd day after 

the beginning of the experiment (Figure 1D). There was an average decrease in paravertebral muscle 

surface between day 1 and day 5 of 15.3% ± 0.90, compared to 1.23% ± 0.64 for controls, but we did 

no see significant differences in terms of muscle density. Similarly, using the same surface-

measurement method on MRI, we observed of a lower paravertebral muscle surface in doxorubicin-

treated mice (n=5, 25.14mm2 ± 1.72) compared to controls (n=3, 32.33 mm2 ± 3.21, 29% decrease 

p=0.0357 (Figure 1E). MRI showed signal intensity changes in paravertebral muscles between 

treated-tumors and controls. For instance, the signal intensity ratio between fat saturated T1-weighed 

images and non-fat saturated T1-weighted images was lower in doxorubicin-treated tumors (54.31 

units ± 2.18) compared to controls (61.76 units ± 2.54, p=0.0357 (Figure 1E), but signal intensity ratio 

between in and out of phase sequences showed no significant differences between groups 

(p=0,3929). This means that the composition of the muscles has changed, with an increase of fatty-

like structures. It may indicate infiltration of fat or increase in conjunctive tissue upon doxorubicin 

treatment. 

Once muscular atrophy was established, we purified RNA from treated and un-treated control 

muscles and and sequenced it. Sequencing results were analyzed by Altanalysis software to establish 

a list of genes deregulated by 2-fold with an adjp value < 0.05. Then, pathways analyses were 

performed using multiple databases (ex. DAVID, STRING, Reactome, TRAP). Deregulated processes 

or pathways were selected when the false discovery rate was bellow 0.05 or the z score above 2. 

As expected, muscle atrophy related pathways were identified as induced, which included the Murf-

1/Trim63 ubiquitin ligase (Figure 1F). In addition, pathways related to cell death, autophagy, cell 



! *(%!

growth, and DNA damage, were also activated. Activation of these pathways correlated with 

induction of target genes for the Tp53 and TAp63 transcription factors (Figure 1G). Target genes for 

other transcription factors, such as Nfkb and Fox3p, were also induced. In particular, target genes for 

MyoD1 were induced, indicating that muscle plasticity mechanisms leading to precursor proliferation 

are activated upon doxorubicin treatment [36].  

Inversely, several mechanisms, such as cell adhesion and extracellular matrix components, skeletal 

muscle development and pro-survival mechanisms (AKT-Pi3K and PDGF signaling), were strongly 

downregulated (Figure 1F). Similarly, target genes for several transcription factors, such as SP1, 

NFAT3, and Myogenin were also downregulated, suggesting that the activity of these transcription 

factors was downregulated in muscle upon doxorubicin treatment (Figure 1). Interestingly, these 

transcription factors are also part of the molecular mechanisms of muscle cell differentiation 

processes [36, 37].  

TAp63 is induced during atrophy of skeletal muscle  

The pathway analyses in skeletal muscles upon doxorubicin treatment identified the upregulation of 

several target genes and regulators of Tp53 and TAp63, such as gadd45, nqo1, aen, eda2r, ddit4 

and peg3 (Figure 2A). This observation suggested that Tp53 and TAp63 were involved in the process 

leading to muscle atrophy induced by doxorubicin. This was previously shown for p53 but never so 

far for TAp63 [14]. However, as we previously showed that TAp63 expression was induced during 

skeletal muscle atrophy in amyotrophic lateral sclerosis (ALS) [31], we decided to investigate further 

the role of TAp63 in the response of muscle to doxorubicin. 

Mice were treated with doxorubicin and gastrocnemius muscles were analyzed after 1, 3 and 5 days 

of treatment. Under these conditions muscle mass decreased of about 25% after 3 days and stayed 

diminished at 5 days (Figure 2B). As expected, expression of the two major pro-atrophic ubiquitin 

ligases, trim63 and atrogin1, was strongly upregulated at 3 days of treatment, with a significant but 

small increase at 1 day and 5 days of treatment (Figure 2C and D). As expected, protein level of P53 

increased upon 5 days pf doxorubicin treatment, without changes at the mRNA level. In contrast 

TAp63 mRNA level was already increased at 3 days of treatment (Figure 2E and F).  

We also attempted to visualize TAp63 protein expression in the muscles. Despite the use of multiple 

antibodies, we never were able to detect TAp63 expression by western blot or immuno-

histochemistry (personal data). Hence, we used a genetic approach to assess the existence and the 

role of the expression of TAp63 in skeletal muscles. Mice with CRE recombinase knock in located in 
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the promoter of TAp63 (TAP63CRE/+) were breaded with ROSA26Tomato mice that contains a LoxP 

flanked STOP cassette before the cDNA for the fluorescence protein Tomato (Figure 3A). The 

generated compound mice (TAp63CRE/+:Rosa26Tomato) expressed the fluorescent Tomato proteins in 

cells that have or have had an active TAp63 promoter. Expression of Tomato proteins was present in 

myotubes of the compound mice (TAp63CRE/+:Rosa26Tomato) but not in the Rosa26Tomato mice (Figure 

3B). Tomato expression was also observed in nuclei. Interestingly the number of tomato-positive 

nuclei was increased upon doxorubicin treatment (Figure 3B and C). These results suggested that 

TAp63 was expressed in muscle cells and that its expression is activated by doxorubicin in some 

nuclei. 

To analyze the possible role of TAp63 in muscles, we inter-crossed TAp63CRE/+ mice to generate 

TAp63CRE/CRE mice that do not express TAp63 protein. TAp63CRE/+ and TAp63CRE/CRE mice were treated 

with doxorubicin for 3 days and compared to non-treated mice. No significant changes in 

morphology was observed. However, analysis of trim63 expression showed that doxorubicin induced 

more strongly trim63 in TAp63 KO mice (Figure 3D). This result was surprising as we previously 

reported that TAp63 was capable of inducing trim63 expression [31]. Hence, we analyzed under the 

same condition other genes that might be impacted by either doxorubicin treatment or TAp63 

expression. Interestingly, under the same conditions atrogin-1 induction by doxorubicin is not 

changed. In contrast, sirt1 that has previously been shown to be regulated by TAp63 [23] is induced 

in WT mice but not in TAp63 KO mice (Supplementary figure 1). These results indicate that TAp63 is 

expressed in muscles and participates in the regulation of specific genes involved in muscle atrophy. 

TAp63 is induced by doxorubicin in myoblastic cells 

To clarify the role of TAp63 in the response of skeletal muscle to doxorubicin, we used the murine 

myoblastic cell line C2C12. In these cells, doxorubicin treatment induced also the mRNA levels of 

several p53/TAp63 target genes (i.e. nqo1, noxa) (Figure 4A) that we also found upregulated in the 

RNA sequencing experiment, indicating that the change in mRNA level was also occurring in muscle 

cells of the gastrocnemius muscle and not only in some other cell types that might be present in this 

muscle. We then analyzed the expression level of p53 and TAp63 in C2C12 cells treated with two 

concentration of doxorubicin (0.4 and 0.6 µM) over different time. This time course experiment 

revealed that doxorubicin strongly induced the mRNA level of TAp63 at 18h, which was maintained 

at 24h of treatment (Figure 4B). P63 proteins were also induced although with less intensity (Figure 

4C). p53 protein level was also induced by doxorubicin, in a time and dose dependent manner. The 

induction of p53 protein expression and nuclear localization was confirmed by 

immunohistochemistry (Supplementary Figure 2).  
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Interestingly, the doxorubicin-induced expression of p53 and TAp63 correlated with trim63 (Figure 

4D) and atrogin-1 upregulation (Figure 4E), similarly to what was observed in vivo (Figure 2C and F). 

These results showed that doxorubicin induces the expression of p53 and TAp63 and atrogenes in 

myoblast cells in a similar time and dose dependent manner, suggesting that they might act in the 

same pathway.  

Functional interaction between p53/TAp63 and Trim63  

Based on the correlation existing between the expression of the different p53 family members and 

atrogenes, we aimed at investigating whether the different members of the p53 family could regulate 

the expression of trim63 and atrogin-1. To do so, we performed gain of function experiments in 

murine myoblastic cells (C2C12), treated or not treated with 0.6 µM of doxorubicin for 24 hours, and 

subsequently analyzed for the expression of trim63 and atrogin-1 mRNA by RT-qPCR. The results 

showed that overexpression of TAp63 strongly induces the expression of trim63, which was further 

potentiated by the treatment with doxorubicin (Figure 5A). Interestingly, ∆Np63, normally described 

for having a dominant negative effect, also stimulated Trim63 expression. Overexpression of p53 

also induced trim63 expression, but with less intensity than TAp63. Importantly, overexpression of 

the different p53 family members did not affect atrogin-1 expression (data not shown). These results 

confirmed our previous data suggesting that the p53 family regulates trim63 expression [31].  

To investigate if the expression of trim63 is not only induced but also depends on the expression of 

the p53 and TAp63, we transfected C2C12 cells with p53 or p63 specific siRNA, treated cells or not 

with 0.6 µM of doxorubicin for 24 hours and analyzed again for the expression of trim63 by RT-qPCR 

(Figure 5B-E). The efficacy of the p53 and p63 siRNAs was confirmed by RT-qPCR (Figure 5B and C) 

and Western blot (Supplementary Figure 3A and B). Importantly, transfection of siRNA against p53 

or p63 strongly decreased Trim63 expression in the presence of doxorubicin (Figure 5D and E) 

suggesting that doxorubicin induced expression of trim63 in part depends on p53 and p63 in C2C12. 

Hence, it is possible that in TAp63 KO mice p53 compensate for the lack of TAp63 in regulating 

trim63. 

Physical interaction between the p53/TAp63 and Trim63.  

Our results support the hypothesis that p53 family members may participate in the regulation of 

trim63 expression during muscle atrophy induced by doxorubicin. Indeed, we have previously shown 

that TAp63 can bind and transactivate trim63 promoter [31]. In order to evaluate if doxorubicin might 

influence the p53 family binding to the trim63 promoter we performed Chromatin 
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immunoprecipitation (ChIP) assays covering two possible p53 binding sites in the trim63 promoter 

in presence of doxorubicin (Figure 6A). These binding sites were identified using both the 

“Eukaryotic promoter database” and the “p53FamTAG” bioinformatic tools. One of the sites is 

located at 660/-690 bp (RE1/2) and the second at 2015/2045 bp (RE3/4). The ChIP assay 

demonstrated that both p53 and TAp63 bind to the trim63 promoter (Figure 6B). However, it showed 

also that although doxorubicin strongly induced trim63 expression, it does not seem to further 

increase the binding of p53 or p63 to the trim63 promoter. The binding of p63 on the trim63 

promoter is also observed in the cardiomyocyte ENO2 cells when a TAp63gamme chromatin 

immunoprecipitation and sequencing of the bound sequences (ChIP seq) was performed [38]. The 

binding site is close to the start site at a position similar to the RE1/2 sites (Supplementary Figure 3C). 

It is to note that the CHIP seq was done in non-treated cells, indicating that TAp63gamme is bound 

to the trim6 promoter at least inn some cells even in absence of treatment, as supporting our 

observation in C2C12 cells. 

Role of YAP in the expression of trim63 

One of the most induced genes in the RNA seq experiment was arrdc2 (fold change = 7.2) (Figure 

7A). Interestingly, two family members of arrdc2, arrdc1 and arrdc3, are negative regulators of YAP 

[39]![40]. YAP is an important cofactor that belongs to the Hippo pathway, insuring the conversion of 

mechanical stimuli into biological activity [41]. YAP participates in multiple processes through the 

interaction with different transcription factors, such as TEAD1-4 and p73, which leads to the 

expression of different types of target genes, such as ctgf, cyr61, igfbp5, puma, or ankrd1. In addition, 

p53 regulates the Hippo pathway by interfering with upstream regulators, such as Lats1/2![42], and 

it has been shown that TAp63 can induce the Hippo pathway [43]. Interestingly, YAP has been shown 

to inhibit trim63 expression [44], and the Hippo pathway seems to play an important role in 

controlling muscle plasticity [45]. Hence, we decided to analyze the impact of doxorubicin on the 

activity of YAP in the skeletal muscle and if YAP participated in the activation of trim63 expression. 

Interestingly, analysis of the RNA sequencing data showed that several genes that are coregulated 

by YAP, such as cyr61, puma of ankrd1 are upregulated following doxorubicin treatment. However, 

other YAP co-regulated genes are downregulated, such as axl or igfbp5 (Figure 7A). The 

deregulation of two of the most canonical targets genes of the Hippo pathway, cyr61 and ctgf, was 

validated by RT-qPCR in an independent experiment (Figure 7B). Similarly, upregulation of cyr61 and 

puma, other YAP target genes, was also observed in C2C12 cells treated with doxorubicin, while ctgf 
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and igfbp5 were downregulated (Figure 7C). These results further suggested that YAP might be 

regulated upon doxorubicin treatment.  

To analyze YAP regulation, we performed immunofluorescence staining on C2C12 cells treated with 

doxorubicin using a specific YAP phospho-antibody that recognizes YAP phosphorylated at s127. 

This phosphorylation sequesters YAP in the cytoplasm into an inactive form. C2C12 cells at 

confluence and in control condition showed a cytoplasmic and nuclear localization of YAP (Figure 

7D). Treatment with doxorubicin induced a nuclear re-localization of YAP without a significant 

decrease of YAP phosphorylation. These results suggested that doxorubicin induced YAP capacity 

to induce gene expression by its nuclear localization. 

To investigate the role of YAP in trim63 expression, we used loss of function experiments using the 

YAP pharmacological inhibitor verteporfin and a siRNA towards YAP. Treatment of C2C12 with 

verteporfin blocked the induction of trim63 expression by doxorubicin without affecting the basal 

expression of trim63 (Figure 7E). Under the same conditions, verteporfin diminished the expression 

of two YAP target genes, cyr61 and ctgf, both in basal and doxorubicin-treated conditions. This result 

suggested that YAP might be involved in the induction of trim63 expression by doxorubicin but not 

in its basal expression. Similarly, YAP siRNA diminished the expression of cyr61 in doxorubicin-

treated cells (Figure 7F). However, the effect of YAP siRNA on trim63 was less marked compared to 

verteporfin. To gain further understanding on how inhibition of the YAP and Hippo pathway might 

be impacting on trim63 expression, we analyzed the expression of the TAp63 and one of its target 

gene, aen. YAP siRNA diminished their mRNA level after doxorubicin treatment, suggesting that YAP 

might control in part the expression of trim63 through TAp63. 

Discussion 

Despites numerous studies and the identification of several molecular mechanisms involved in 

muscle atrophy, including when it is caused by anticancer treatment, no efficient cure exists yet to 

restore muscle mass and strength. This lack of therapeutic solution is significantly impairing the 

quality of life and survival of cancer patients, and highlights the necessity to improve our 

understanding of the signaling pathways that cause muscle atrophy. To do so, we performed, to our 

knowledge, the first transcriptomic analysis on skeletal muscles of mice treated with an anticancer 

drug. This allowed us to identify several pathways and processes that were deregulated, either 

induced or repressed, upon treatment of mice with doxorubicin. Among them, target genes and 

regulators of TP53 and TAp63 were identified as being significantly over-represented.  Based on this 

observation and our previous findings that TAp63 was induced in muscle atrophy during ALS and 
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regulates trim63, we further analyzed the role of TAP63 in the response of muscle to doxorubicin. 

Doxorubicin deregulates multiple pathways in skeletal muscle 

The transcriptomic analysis identified multiple pathways that were deregulated in the muscle of 

doxorubicin treated mice. Some of them were expected, such as the activation of the trim63/atrogin-

1 muscle protein degradation program [46] or the induction of apoptosis [47] and autophagy [48], 

that were previously described in this context. In addition, our transcriptomic analyzes found negative 

regulation of pro-survival pathways, such as AKT and MAPK pathways, which is consistent with the 

activation of the apoptosis and autophagy events. However, several deregulated processes or 

pathways were never connected to doxorubicin-induced skeletal muscle toxicities, such as activation 

of glycogen and lipid metabolism, or inhibition of enzymes involved in remodeling of the 

extracellular matrix. 

The implication of these processes in the muscle toxicity of anticancer drugs makes sense as they 

have been shown to be important in muscle homeostasis and plasticity. For instance, dysregulation 

of lipid homeostasis or glycogen synthesis (i.e. gbe1 fold change = 2.27) have been shown to be 

involved in muscle atrophy in various pathologies [49]![50]![51]![23]. Obviously, loss of extracellular 

matrix and cell adhesion may also participate into muscular atrophy as these components are 

essential for the structure and the function of the muscle [52]. Interestingly, this loss of interaction 

with the matrix or adjacent cell may contribute to the complex regulation of the Hippo pathway and 

YAP that we also observed.  Indeed, the Hippo pathway and YAP are essential effectors of the 

mechanotransduction processes that are often initiated at the membrane by interaction with the 

extracellular matrix [41]. 

In addition to these deregulated pathways, the activity of several transcription factors is modulated 

by doxorubicin in the muscle. For instance, a complex regulation of muscle developmental and 

differentiation processes seems to take place as MyoD1, which favors proliferation of myoblasts, is 

induced, while MyoG, which induced differentiation into myotube, is repressed [36, 37]. NFKB and 

FOXP3 are induced which could be expected as they are nuclear effectors for the signaling pathway 

induced by cytokines that are often association with cancer-related muscular atrophy [4, 53]. More 

surprisingly, HIF1A pathway appears to be both induced and repressed. Although we cannot exclude 

that it may represent an artefact of the bioinformatics analyses, it may also be explained by a complex 

regulation of the specificity of HIF1A to target selected genes.  
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Use of MRI and micro-CT imaging technique to support molecular results on muscle atrophy  

Interestingly, the changes in lipid metabolism pathways is also supported by our MRI experiment 

showing a significant change in muscle lipid content upon doxorubicin treatment. Indeed, the 

changes observed at a molecular and genomic level, we have also been able to observe in vivo 

morphological and composition changes in paravertebral muscles, using small animal imaging. Our 

results on mice is similar to those observed in patient when analyzed with the method of Prado et al 

stipulating that measurements of paravertebral muscle surface on an axial plane at the level of the 

3rd lumbar vertebra in humans (and the renal hilum in mice, for more reproducible measures) can 

estimate sarcopenia [54]. Indeed, we observed that doxorubicin induced a progressive decrease of 

paravertebral muscle surface, which we could observe on micro-CT from the 3rd day on after the 

beginning of the experiment.  In addition, with this method, we have been able to observe 

doxorubicin-changes in muscle signal intensity on MRI between fat saturated and non-fat saturated 

images. Our results supports other studies showing the potential of this methods in muscle or other 

organs changes in animal models [55]! [56]. For instance, MRI could be used, in both humans and 

mice, to detect changes in the liver composition, such as steatosis (=fatty infiltration) of the liver, with 

specific sequences such as the T1-weighted multi-echo DIXON sequence [57] [58]. Similarly, MRI can 

also be used to detect changes in muscles morphology and composition, such as injured muscle 

changes in mouse models of rotator cuff tears or to image age-related sarcopenia in mice and rats 

[55]. All in all, doxorubicin induced in vitro and in vivo changes in muscles, which we can easily 

visualize and quantify with small animal imaging studies.  

Doxorubicin induces Trim63 (Murf1) expression via the p53 and TAp63. 

The transcriptomic approach showed an enrichment of p53/TAp63 target genes and regulators in 

response to doxorubicin in the skeletal muscle. The induction of p53 was previously shown and is 

consistent with activation of apoptosis and autophagy [14]. Similarly, activation of p53 was shown in 

muscle atrophy in other contexts, such as limb immobilization [26], ALS [31], muscle unloading [59], 

or spinal muscular myopathy [60]. However, abolishing p53 function by gene inactivation did not 

rescue muscle atrophy, suggesting that compensatory mechanisms may exist [61]. Hence, the 

activation of TAp63 by doxorubicin we described here, and that we previously showed in ALS [31], 

could represent a such compensatory mechanism by inducing pro-apoptotic genes in place of p53. 

In this context, it is interesting to note that pifithrin that has been shown to inhibit the activity of several 

p53 family members can reduce the muscle atrophy induced by anticancer drugs [62]. 
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In addition, activation of p53 and TAp63 could also explain some of the deregulation of the muscle 

metabolism. For instance, p63 has been shown to be involved in lipid metabolism [63], for example 

by inducing apod [64], which is a gene that is induced by doxorubicin in our experiments. 

In addition to this function of p53 and TAp63 in apoptosis, we also provide evidence that the 

expression of the pro-atrophic ubiquitin ligase Trim63 is controlled by p53 and TAp63 in the skeletal 

muscle upon treatment with doxorubicin. Both transcription factors bind to the trim63 promoter and 

are involved in trim63 mRNA upregulation caused by doxorubicin in C2C12 cells. In addition, the 

deletion of TAP63 in mice impact on the expression of trim63 by increasing it. This suggests that a 

compensatory mechanism induced by the loss of TAp63 ends up to favor trim63 expression upon 

doxorubicin treatment. For instance, TAp73 could be also part of these compensatory mechanisms 

as we observed its upregulation in TAp63 KO mice (data not shown). Interestingly, p53 or TAp63 do 

not play a role in atrogin-1 expression, neither in vitro nor in vivo, demonstrating a selective role of 

these two transcription factors on the ubiquitin ligase that induces degradation of the muscle 

structural proteins and not on the one targeting the muscle specific transcription factors [46].  

This selective effect on trim63 and not atrogin-1 may also explain why we did not observe significant 

differences in muscle structure and mass between the WT and the TAp63 KO mice upon doxorubicin 

treatment. However, this can also be due to the intervention of p53 or even TAp73, which would be 

consistent with our results and the previous studies showing that p53, p63 and p73 proteins play a 

role in muscle cell proliferation and differentiation [20]. 

Role of YAP in muscle atrophy and expression of trim63 

Doxorubicin causes a differential regulation of YAP co-regulated genes. For instance, cyr61, puma 

and ankrd1 are being upregulated, while ctgf, igfbp5 and axl are downregulated. This complex 

regulation can be partly explained by the fact that YAP interacts with multiple transcription factors 

that control the expression of these different target genes. For instance, puma and bax are co-

regulated by YAP and TAp73 [65]. Additional interaction between the p53 family and YAP have been 

shown [66]. More precisely, activation of YAP leads to increased TAp63 activity with production of 

ROS [67]. This latter study might explain our results showing that the expression of TAp63 and its 

target gene aen is downregulated by YAP silencing upon doxorubicin treatment in myoblastic cells. 

The mechanisms leading to YAP selective activation are yet to identified, but modulation of cell 

stiffness by doxorubicin via interaction with DNA or other cellular components might account for part 

of it. In this sense, some interesting co-factors, the VGLL proteins that interact with the TEAD 

transcription factors, have been shown to negatively regulate YAP [68]. In particular, VGLL4 has been 
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described to be important during muscle regeneration because of its knock-down avoids TEAD-4 

related transactivation of MyoD, that consequently induces impairments in myoblast contraction and 

differentiation. Another VGLL family members, Vgll3, is weakly expressed in mouse skeletal muscle 

while its expression increased in response to hypertrophy or regeneration [69]. Interestingly, Vgll3 

silencing suppresses myoblast proliferation, while Vgll3 overexpression promotes myogenic 

differentiation by reducing the activity of the Hippo pathway. These complex regulations indicate 

that additional studies will be necessary to understand the mechanism that regulates the association 

of YAP with its different partners and how it impacts on the expression of selected genes in response 

to doxorubicin. As YAP is an essential component of the Hippo mechano-transduction pathway, it is 

possible that the modulation of cell stiffness by doxorubicin via the interaction with different cellular 

component (DNA, membrane lipids, actin) might impact on YAP activity [70]. 

This complex regulation might also explain why the role of YAP and the Hippo pathway in skeletal 

muscle is still controversial [71]. For instance, a dominant active form of YAP, that cannot be 

phosphorylated at serine 127 and be sequestered into the cytoplasm, reduces the expression of 

MyoG during myogenesis. This is consistent with our finding of an increase in YAP nuclear localization 

upon doxorubicin treatment in myoblastic cells. Furthermore, transgenic mice with such a dominant 

active mutant display muscle atrophy with elevated expression of trim63 [72], supporting our findings 

that upon doxorubicin YAP participates into the activation of trim63 transcription. However, 

overexpression of a normal YAP in mouse muscles produces the inverse phenotype [73], and even 

upon denervation that causes muscle atrophy, its expression was induced. Similarly, muscles with 

dystrophin mutation associated with Duchenne muscular dystrophy or mutation LMNA associated 

with LMNA-related congenital muscular dystrophy have a constitutively activated YAP and YAP target 

genes [74]![75].  

Interestingly, it was also found in this study a decrease in phosphorylation at serine 112 of YAP during 

myoblast maturation. Hence, it appears that the function of YAP in muscle plasticity involves its tight 

regulation by phosphorylation events that will also mitigate its association with different transcription 

factors. 

In conclusion, our study highlights the complexity of the signaling pathways involved in muscle 

atrophy caused by anticancer treatments and point to the importance of the p53 family in this 

process, including via the regulation of the pro-atrophic gene trim63. Our results also provide 

evidence of possible interactions between the p53 family and the Hippo pathway via the YAP co-
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activator during muscle atrophy, shaping a complex network linking mechanotransduction events 

with metabolism and cell survival processes.  
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Figure 1. Gastrocnemius muscle develop a dynamic transcriptomic program in response to the cytotoxicity 

induced by doxorubicin. A. Schematic representation of the protocol followed to analyze the transcriptome of 

gastrocnemius of mice treated with doxorubicin (18mg/Kg, single dose). CT=CT scan, MRI=magnetic resonance 

imaging. B. Evolution of non-treated and doxorubicin treated mice weight (mg). * indicates p<0.05 (n=9). C. 

Magnetic resonance imaging (MRI), axial T2-weighted sequence at the level of the renal hilium with manual 

segmentation of the paravertebral muscles (green) between a doxorubicin-treated mouse at day 5 (right) and a 

control mouse (left). D. Lumbar muscle surface measured by CT scan and represented as percentage of the 

untreated time (D0). D0= Day 0 before the treatment, D3= 3 days after the treatment, D5= 5 days after the 

treatment. E. Muscle fat content assessed by MRI. F-I. Pathways (F. H.) and transcription factors-associated genes 

(G. I.) found increased (F. G.) or decreased (H. I.) enriched upon doxorubicin treatment. Deregulated genes 

were identified by RNA sequencing. Graphs display -log 10 FDR and z score for indicated deregulated pathways 

with adjp < 0.05. Deregulated pathways were identified using STRING, Reactome, DAVID and Altanalysis 

software. 
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Figure 2. Doxorubicin induces muscle atrophy markers in muscle tissue. A. Doxorubicin induces 

expression of p53 family target genes (gadd45, nqo1, aen, eda2r, ddit4 and peg3) in gastrocnemius 

muscles. Graph represent fold change with adjp value relative to the control obtained in the RNA 

sequencing experiment. * indicates p < 0.05 respectively (n=3). B. Doxorubicin induces significant 

loss of mice weight in a time-dependent manner. Mice were weighted before doxorubicin injection 

(Ct) or 1 day (D1), 3 days (D3) and 5 days (D5) after doxorubicin injection. C. D. & F. mRNA level of  

trim63 (C) and atrogin1 (D) and tap63 in gastrocnemius muscle (F) 3 days (D3) after treatment with 

doxorubicin. Gastrocnemius muscle were removed, and mRNA were analyzed by qPCR. tbp was 

used as housekeeping gene. Graphs represent means with SD relative to the control. * indicates p < 

0.05 respectively (n=3). E. Doxorubicin induces the expression of p53 protein time-dependently in 

gastrocnemius muscle. Skeletal muscle was removed before doxorubicin injection (Ct) or 1 day (D1), 

3 days (D3) and 5 days (D5) after doxorubicin treatment and protein level was analyzed by western 

blot. Actin was used a house-keeping gene. 
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Figure 3. TAp63 participates in doxorubicin-induced muscle atrophy. A. Schematic representation of 

the genetic approach used to assess the expression of TAp63 in skeletal muscle. B. Muscle tissues of 

mice treated for 3 days with doxorubicin were labelled for Dapi (blue) and native fluorescence of the 

Tomato protein was observed (red). A nucleus with high expression of Tomato is indicated by a white 

arrow. C. Doxorubicin induces TAp63 promoter activation in skeletal muscle. Immunoreactive nuclei 

(white arrow in B) for Tomato (TAp63 activated promoter) were counted in section of gastrocnemius 

from non-treated (NT) mice or mice treated for 3 days (D3) with doxorubicin. Graphs represent means 

with SD relative to the control, and * indicates p< 0.05 (n=3). D. Doxorubicin induces the 

upregulation of the pro-atrophic factor trim63 mRNA in gastrocnemius muscle. Gastrocnemius 

muscle of wild-type of KO TAp63 mice were isolated before treatment (Ct) or after 3 days (D3) of 

doxorubicin, were extracted and RT-qPCR were performed on trim63 mRNA (n=3). Graphs represent 

means with SD relative to the control and * indicates p< 0.05. 
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Figure 4. Doxorubicin induces a correlated upregulation of TAp63 and Trim63 expression in C2C12 myoblastic 

cells. A. Doxorubicin induces expression of p53 and p63 target genes (nqo1, noxa, aen, bax and cebpd) in 

myoblastic cell line C2C12. C2C12 cells were cultured in a non-treated (NT) or 1 day-treated (dox) media and 

mRNA were analyzed by qPCR. Graphs represent means with SD relative to the control. * indicates p < 0.05 

respectively (n=3). B. D. & E. Doxorubicin induces an important dose and time-dependent induction of skeletal 

muscle atrophy mediators. C2C12 cells were cultured in a non-treated media (ct) or doxorubicin-treated media 

at 0.4 or 0.6µM during 1 hour, 6 hours, 18 hours or 24 hours. mRNA levels were analyzed by qPCR for tap63 (B) 

trim63 (C) and atrogin-1 (E).  C. Doxorubicin induces protein level of p53, p63 and Trim63 in C2C12 cells. 

Proteins were extracted from C2C12 cells in control condition (ct) or after doxorubicin treatment with 0.4 or 

0.6µM during 6 hours, 18 hours or 24 hours and p53, p63 and Trim63 protein expression were analyzed by 

Western blot. Actin was used a house-keeping gene. 
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Figure 5. TAp63 induces trim63 expression in response to doxorubicin. A. Overexpression of p53 family 

members potentializes doxorubicin-induced trim63 expression. C2C12 mRNA were extracted after no 

transfection (ct) or p53 family members overexpression p53, TAp63 or ∆Np63 in non-treated (Ct) or treated for 

1 day with doxorubicin (Dox). trim63 mRNA level was analyzed by qPCR.  Graphs represent means with SD 

relative to the control. * indicates p < 0.05 respectively (n=3). tbp was used a house-keeping gene. B-E. Inhibition 

of p53 family members negatively induce trim63 expression in response to doxorubicin. mRNA level of tp53 (B), 

tap63 (C) and trim63 (D & E) were analyzed after extraction from C2C12 cells transfected by siRNA against p53 

(sip53) (B.&D.) or TAp63 (siTAp63) (C.&E.) or not (ct) before (Ct) or after doxorubicin-treatment (Dox). Graphs 

represent means with SD relative to the control. * indicates p < 0.05 respectively (n=3).  
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Figure 6. p53 and p63 bind to the trim63 promoter A. Schematic representation of the trim63 

promoter indicating the location of putative p53/p63 binding sites. B. trim63 promoter regions 

(RE1/2 and RE4) obtained after chromatin immunoprecipitation (ChIP) using p53 or p63 antibodies 

were amplified by qPCR. C2C12 cells cultured in normal (Ct) or doxorubicin-treated (Dox).!Graphs 

represent means with SD relative to the control. * indicates p < 0.05 respectively (n=3).  
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Figure 7. A. Expression fold change of arrdc2, ankrd1, cyr61, igfbp5, axl, ccnd1, plau and ctgf 

obtained by RNA sequencing in gastrocnemius muscle of mice treated with doxorubicin. Graphs 

represent means with adjp relative to the control. * indicates p < 0.05 respectively (n=3). B. 

Gastrocnemius muscle were removed in control mice (Ct) or after 3 days (D3) or 5 days (D5) of 

doxorubicin treatment in mice, and mRNA of YAP target genes (cyr61 and ctgf) were analyzed by RT-

qPCR. Graphs represent means with SD relative to the control. * indicates p < 0.05 respectively (n=3). 

C. C2C12 cells were cultured in a non-treated (Ct) or doxorubicin-treated media (Dox) for 1 day and 

RNA were extracted for RT-qPCR analysis of puma, cyr61, ctgf, igfbp5, yap and taz expression. Graphs 

represent means with SD relative to the control. * indicates p < 0.05 respectively (n=3). D. YAP and 

pYAP (TAP phosphorylated at serine 127) protein expression and localization was analyzed by 

immunocytofluorescence, stained with specific YAP and phopho-serine 127-YAP antibodies, and 

DAPI, in control (Ct) or after doxorubicin treatment (Dox) of C2C12 cells. E. Expression of trim63, 

cyr61 and ctgf mRNA were analyzed in normal condition (ct) or YAP inhibition with verteporfin (Ver) 

in response to doxorubicin (Dox) or not (Ct). Graphs represent means with SD relative to the control. 

* indicates p < 0.05 respectively (n=3). F. Expression of yap, cyr61, trim63, tap63 and aen were 

analyzed after RNA extraction from C2C12 cells transfected for 48 hours by siRNA against YAP (siYAP) 

or not (ct), and treated with doxorubicin for 24 hours (Dox) or not (Ct). Graphs represent means with 

SD relative to the control. * indicates p < 0.05 respectively (n=3). 
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23C,3"# -",b25.# C+15<709C9# ,H# 4"3-# "+9092<71+# <74# 2,# 8<I04<2+# 2<"-+29# <74# J,90208+j7+-<208+#

J"+4012,"9#,H#"+9J,79+9#2,#25+"<J0+9]##

#

F,"#0792<71+.#"+-<"407-#25+#4+8+I,JC+72#,H#7+b#<7201<71+"#4"3-9D'A'5*V.'3..+'*31.'&"'V*1$/*&.'$+'V$V"'

&5.'.OO$#*#R'"O'*'#"73$+*&")R'-43.)"R1*+$1$/.'5R/)"\*7$#'*#$/'S!6L6T'k'#$-U1*&$+'&).*&7.+&#07#,7+#

,H#25+#5+2+",2,J01#G/�#C,39+#C,4+I#&#4+8+I,J+4#c?)'&D%$#_g]#/3"07-#2509#+\J+"0C+72.#b+#<I9,#2,,L#

<48<72<-+#,H#25+#I,7-023407<I#H,II,bK3J#,H#23C,"9#2,#1,CJ<"+#25+#<113"<1P#,H#41&)*-"4+/#0C<-07-#07#

J"+1I0701<I#C,39+#C,4+I9#c?)'&D%$#Yg]#a+#95,b+4#25<2# 07#<44020,7#,H#=+07-#<7!.OO$#$.+&'7.*-4)$+2'

/.V$#.' *+/'7").' *##4)*&.' &5*+' #*1$U.).# +9J+10<IIP# H,"# 7,7K+II0J9,04# 23C,"9.! 25+# "+<IK20C+# 0C<-07-#

J",804+9# 25+# ,=9+"8+"# b025# <# 40"+12# <11+99# 2,# 23C,"#C,"J5,I,-P# <74# J,2+720<I# 2"+<2C+72K"+I<2+4#

92"3123"<I#15<7-+9.#b5015#b+#1,7H0"C+4#,7#5092,I,-P]#$8+7# 25,3-5#9C<II#<70C<I# 0C<-07-#9,C+5,b#

40HH+"9#H",C#029#53C<7#1,372+"J<"2.#+8+"P#J",-"+99#25<2#b0II#=+#C<4+#07#2509#H0+I4#=+<"9#J,2+720<I#40"+12#

53C<7#<JJI01<20,79]#>8+"# 25+# I<92# P+<"9.#C315#J",-"+99#5<9#=++7#C<4+#+9J+10<IIP# 07# 9C<II# <70C<I#

<=4,C07<I# ,71,I,-P.# b025# C01",KD'.# 3I2"<9,374.# !)&.# G$'KD']]]# <74# C,"+# J"+109+# +\JI,"<20,79.#

0CJ",8+4#9+[3+71+9jJ",2,1,I9.#=+22+"#0C<-+#[3<I02P.#4+401<2+4#1,0I9.#"+431+4#0C<-07-#20C+#kYYW.#YYm.#

YW_l]# '5+# 910+720929V# <11+99# 2,# 9C<II# <70C<I# 0C<-07-# JI<2H,"C9# 5<9# <I9,# =++7# -"+<2IP# 0CJ",8+4]% &7#

<44020,7# 2,# 3I2"<9,374.# A' *1-"' 4-./' 7*2+.&$#' ).-"+*+#.' $7*2$+2' SE0AT' &"' #5*)*#&.)$W.' "4)' H=K'

7"/.1-]##/+9J02+#<#C,"+#1,CJI+\#9+2K3J.#!)&!+7<=I+9#<#C,"J5,I,-01<IIPK<113"<2+#<74#J"+109+#25"++K

40C+790,7<I#<7<IP909#,H#23C,"#8,I3C+.#92"3123"+.#8<913I<23"+.#b025#<#8+"P#50-5#9J<20<I#"+9,I320,7#kqoK

qZl]# %,7-023407<I# 20C+# 1,3"9+# H,II,bK3J# ,H# 8<"0,39# <=4,C07<I# 23C,"9# <74# +8<I3<20,7# ,H# 4092<72#

C+2<92<909.#+9J+10<IIP#2,#25+#I08+".#<"+#<I9,#C<4+#J,990=I+]#a+#95,b+4#25<2#,3"#93=132<7+,39#23C,"9#

=,"+#40HH+"+72#<74#9,C+20C+9#4092071208+#<JJ+<"<71+9#,7#!)#0C<-07-.#b5015#1,""+I<2+4#2,#5092,I,-01<I#

40HH+"+71+9#=+2b++7#23C,"9]##

#

F,"# ,3"# G/�# +\J+"0C+729.# b+# 39+4# 93=132<7+,39# 0CJI<72+4K23C,"9.# b5015# "+9+C=I+4# 1I,9+IP#

C,"J5,I,-01<IIP.# =0,I,-01<IIP# <74# =0,15+C01<IIP# 25+# J"0C<"P# 53C<7# 23C,"9# 25+P# <"+# 0993+4# H",C#

c?)'&D%$#Y#<74#Wg]#$8+7#25,3-5#25+0"#93=132<7+,39#I,1<20,7#"+74+"9#25+C#+<9P#2,#<11+99.#C+<93"+#<74#

H,II,bK3J# c?)'&D%$# Yg.# 25+#C<U,"# 4,b7H<II# 09# 25<2# 5+2+",2,J01# \+7,-"<H29# <"+# 2"<79JI<72+4# 23C,"9.#

I,1<2+4#b02507#<7#<=7,"C<I#C01",+780",7C+72.#+710"1I+4#=P#<#J9+34,#1<J93I+#kY_XKY_Yl]!#F,"#H323"+#

4+8+I,JC+729.#b+#95,3I4#<0C#<2!")&5"&"U$#'$7U1*+&*&$"+-#cy#40"+12IP#07#25+#,"-<7#,H#072+"+92g#,H#,3"#

23C,"9.#b5015#=+22+"#C0C019#25+#,"0-07<I#23C,".#"+J",431+9#25+#I,1,K"+-0,7<I#23C,"#+780",7C+72#<74#

=+22+"#C0C01# ,H#C+2<92<909# c3J# 2,# pXrg# 25<7# 93=132<7+,39# \+7,-"<H29# kY_nKY_ol]! D3""+72IP.#C,92#

,"25,2,J01#-<92"01#1<71+"!C,4+I9#coXrg#<"+#4+"08+4#H",C#53C<7#-<92"01#1<71+"#1+II#I07+9#"<25+"#25<7#

20993+#H"<-C+729.#b025#8<"0<=I+#+7-"<H2C+72#"<2+9.#"<7-07-#H",C#X#2,#YXXr#=+2b++7#92340+9]##;0C0I<"IP.#

b+#<0C#2,#4+8+I,J#2.+.&$#'.+2$+..)./'7$#.]#F,"#0792<71+.#07#-<92"01#1<71+"#"+9+<"15+"9#4+8+I,J+4#<#

C,4+I#,H#C0\+4#-<92"01#1<71+"#H",C#1,C=07<2,"0<I#I,99#,H#D/EY#c$K1<45+"07g#<74#Jm_#-+7+.#<74#25+#

<1[309020,7#,H#+\J"+990,7#,H#25+#J",K,71,-+701#N"<9#07#-<92"01#J<"0+2<I#1+II9]#&7#2509#C,4+.#YXXr#,H#25+#

C01+#4+8+I,J#<#2501L+7+4#<74#b502+7+4#92,C<15#cI07+<#JI<9201g#s#I37-#C+2<92<9+9#cYXXrg#<74#WXr#,H#

25+C#I08+"#C+2<92<9+9#kY_ml]#'5+#C<U,"#<48<72<-+9#,H#9315#C,4+I#09#25<2#02#=,"+9#{#Wmr#,H#/$OO4-.'#.11-'

*+/' $&' $-' *' $774+.I#"7U.&.+&' 7"/.1]# ?II# +\09207-# -<92"01# 1<71+"# G/�# <"+# ,H# 072+9207<I# 2PJ+# <74.#

90C0I<"IP.#<II#,3"#40HH39+#1<71+"#20993+#9<CJI+#cJ"0C<"P#23C,"#,"#029#C+2<92<909g#+7-"<H2C+72#<22+CJ29#



! "*#!

H<0I+4#kYXqKYYX.#YY_KYYpl]#'5+#,25+"#<99+2#,H#9315#C,4+I#09#25<2#25+#1<71+"#b0II#,113"#40"+12IP#07#25+#

C,39+#92,C<15.#b025,32#<7P#+\2+"7<I#072+"8+720,7#,25+"#25<7#25+#-+7+2019#C,40H01<20,79#J+"H,"C+4]##

F,"#0792<71+.#,"25,2,J01#G/�#,"#-+7+201#+7-07++"+4#C01+!0C<-07-!1,3I4#<04#07#0CJ",807-#!)&#4+2+120,7#

,H#92,C<15#b<II#23C,"9]#?44020,7<IIP.#-+7+201#+7-07++"+4#C01+!1,3I4#-08+#39#<7#+\2"<,"407<"P#0C<-07-#

0790-52#<2#25+#1<"107,-+7+909#,H#25+#92,C<15.#H",C#8+"P#+<"IP#92<-+9.#b025#0C<-07-#92340+9#,H#25+#(-%*(:##

4+8+I,JC+72#,H#-<92"01#23C,"9#25<2#1,3I4#J,2+720<IIP#5<8+#=",<4#53C<7#<JJI01<20,79#<H2+"b<"49]#

#

>3"#J+"1+J20,7#,H#1<71+"#<74#1<"107,-+7+909#5<9#-"+<2IP#+8,I8+4#=P#374+"92<7407-#25<2#2509#

J<25,I,-P#4,+9#7,2#,7IP#078,I8+#1<71+"#1+II9#=32#<I9,#25+0"#072+"<120,7#b025#25+0"#7$#)".+V$)"+7.+&.#

b5015#"+J"+9+729#<#25+"<J+3201#2<"-+2#c+]-]#<720K<7-0,-+701g]#!,"+#"+1+72IP.#J<"2013I<"#<22+720,7#5<9#

=++7# J<04# 2,# 25+#7*#)"I.+V$)"+7.+&.# b5015# <JJ+<"9# 2,# =+# <7# 0CJ,"2<72# JI<P+"# <9# b+II# c+]-]# 25+#

0CC37+# 9P92+Cg]#>7# 2509# J,072.# ,3"# G/�#C,4+I9# <"+# 7,2# ,J20C<I]# '5+# 23C,"#C01",+780",7C+72# 09#

07HI3+71+4#=P#25+#5,92#0CC37+#9P92+C#c'#1+II9.#A#1+II9.#07H0I2"<207-#0CC37+#1+II9.#7+32",J50I9fg.#b025#

b5015# 23C,"# 1+II9# <"+# L7,b7# 2,# 072+"<12#b025# 43"07-# 4+8+I,JC+72# <74# -",b25]# &7# 53C<79.# G/K%Y#

+\J"+990,7#8<"0+4#=+2b++7#23C,"9#<74#b025#<",374#_Xr#,H#-<92"01# 1<71+"#1+II9#<74#nXr#,H#-<92"01#

1<71+"# I08+"#C+2<92<909# +\J"+9907-#G/K%Y# 90-7<I# 2,#C0C01#7,"C<I# 1+II9# <74#+91<J+#+I0C07<20,7# kZ_l]#

;0C0I<"IP.#P.'-5"P./'&5*&'&5.'.\U).--$"+'"O'$774+.I#5.#g'U"$+&'$+5$3$&")'S$c.c'H=IGMT'#*+'3.'*1-"'

V.)R'/$OO.).+&'3.&P..+'H=K'7"/.1-D'-422.-&$+2'&5*&'&5.'$774+.'1*+/-#*U.'7$25&'*1-"'3.'/$OO.).+&'

S60@ABG9'ZTc#'b,#G/�#C,4+I9#cpXrg#92",7-IP#+\J"+99+4#G/K%Y#<74#25+"+#b<9#7,#90-70H01<72#+\J"+990,7#

07#25+#"+C<0707-#_#C,4+I9#cnXrg]#?44020,7<IIP.#<I25,3-5#,7IP#4,7+#,7#<#9C<II#1,5,"2#cm#C,4+I9g.#b+#

404# 7,2# 9++# <# 1,""+I<20,7# =+2b++7# Jm_# +\J"+990,7# <74# G/K%Y.# 07# 1,72"<92# 2,# <# "+1+72# J3=I01<20,7#

07401<207-# 25+# "+8+"9+# # kY_Zl# E,b+8+".# ,3"# J<20+72K4+"08+4# \+7,-"<H29# <"+# 4+8+I,J+4# 07# <25PC01#

0CC37,1,CJ",C09+4#@!)&#C01+.#<#9J+10H01#92"<07#,H#C01+#b025#"+431+4#7<23"<I#L0II+"#1+II#<120802P.#I<1L#

,H# 0CC37+# 9P92+C.#b5015# "+74+"9# 25+#C,4+I# 93=,J20C<I.# +9J+10<IIP# H,"# 0CC37,25+"<J0+9# 2+9207-]##

E3C<7# IPCJ5,C<# C<P# J,2+720<IIP# ,113"# 07# \+7,-"<H29# C01+.# <9# 50-5I0-52+4# =P# 25+# "09L# ,H#

IPCJ5,J",I0H+"<20,7# c53C<7# J",I0H+"<208+# IPCJ5,C<.# H",C# $J92+07# A<""# M0"39K07H+12+4# 53C<7#

IPCJ5,1P2+9g# +9J+10<IIP# b5+7# @>/# ,"# @>*# C01+# <"+# 39+4# kYY_l]# '5+"+H,"+.# 7+b# <70C<I# C,4+I9#

4+8+I,JC+72#95,3I4#<0C#<2#7<"",b07-#25+#C01",+780",7C+72#-<J.#9315#<9#b025#547*+$W./'7"/.1'"O'

&47")-! kY_ql]!E3C<70O+4#C01+# cE!g#<"+#50-5IP# 0CC37,4+H010+72#C,39+# 92"<079# 072,#b5015#53C<7#

0CC37+# 9P92+C9# 1<7# =+# +7-"<H2+4.# "+93I29# 07# <# \+7,-"<H2# -",b25# b02507# 25+# 1,72+\2# ,H# <# 53C<7#

0CC37+#9P92+C#<74# 029# "+93I207-# 23C,"#C01",+780",7C+72]#)+1+72# 92340+9#5<8+#50-5I0-52+4#<II# 25+#

90C0I<"020+9#=+2b++7#53C<7# 23C,"9#<74#\+7,-"<H29# 07#53C<70O+4#C01+.# "+-<"407-# 23C,"# 92"3123"+.#

C+2<92<909.# <74# 90-7<I07-]# ?II# 07# <II.# 53C<70O+4# C01+.# 4+9J02+# 50-5+"# 1,929.# b0II# H<10I02<2+# 25+#

078+920-<20,7#,H#7,8+I#1<71+"#25+"<J0+9.#+9J+10<IIP#7+b#0CC37,25+"<J0+9]##

#

&H#J",-"+99#09#=+07-#C<4+#"+-<"407-#<70C<I#C,4+I9.#7,8+I#<7201<71+"#4"3-9#<74#9C<II#<70C<I#

0C<-07-.#,3"#-I,=<I#J+"1+J20,7#,H#1<71+"9#09#<I9,#9I,bIP#950H207-#H",C#<7#,"-<7K1+72+"+4#409+<9+#2,#<#

C,"+#21"3*1'*+/'-R-&.7$#'"+.F#D<71+"#1<15+\0<.#b5015# 09#*!5,%),1++->1! 2%++!%(!*9-5%+1!$-++/1!*79!

+@121$*2!0/+.21!0*++8!%../,+!-7!<JJ",\0C<2+IP!"#'!%(!.*7.1,!5*$-17$+8!1+51.-*22?!-7!9-)1+$->1!$,*.$!

.*7.1,+!GH&IT#'5+#9L+I+2<I#C391I+#I,99.#,"#0/+.21!*$,%53??#09#<99,10<2+4#b025#I,99#,H#C391I+#92"+7-25.#

b5015#<I2,-+25+"#4+H07+#+*,.%517-*T#!,"+#9J+10H01<IIP#07!-<92"01#1<71+".#<",374#_X#2,#nXr#,H#J<20+729#

4+8+I,J#1<71+"#1<15+\0<.# 074+J+74+72IP#,H#25+#1<71+"#92<-+#c?)'&D%$#ng]# &H# I<2+#92<-+#40<-7,909#<74#

I0C02+4# 2"+<2C+72# ,J20,79# J<"20<IIP# <11,372+4# H,"# 25+# J,,"# J",-7,909# ,H# -<92"01# 1<71+".# 1<15+\0<#

b,"9+79#02.#+9J+10<IIP#<9#029#07104+71+#071"+<9+9#<H2+"#15+C,25+"<JP]#&2#09#<7#079040,39#9P74",C+#25<2#



! "*$!

7,2#,7IP#5<9#<#4"<C<201#0CJ<12#,7#5*$-17$+J!A/*2-$?!%(!2-(1?#=32#<I9,#09#<99,10<2+4#b025#5%%,!,1+5%7+1+!

$%!$31,*5?!B.310%$31,*5?!*79!-00/7%$31,*5?C!*79!91.,1*+19!+/,>->*2F%&2#09#+920C<2+4#2,#<11,372#

H,"# D#! $%! D"'! %(! 91*$3+! (,%0! .*7.1,T# kqWl]# # D<71+"# 1<15+\0<# 09# <I9,# 15<"<12+"0O+4# =P# -R-&.7$#'

$+O1*77*&$"+#<74#7+-<208+#J",2+07#<74#+7+"-P#=<I<71+]#>7+#,H#25+#C<07#5PJ,25+9+9#09#25<2#1<71+"K

"+I<2+4#C391I+#<2",J5P#09#1<39+4#=P#07HI<CC<2,"P#J",1+99+9#078,I807-#072+"I+3L079#c9315#<9#&%n.#'@Fα#

<74# 'a$?Ng# 25<2# <"+# ,H2+7# J",431+4# =P# 23C,"9]# )+I+<9+4# 07HI<CC<2,"P# <-+729# 1,3I4# 07431+#

C02,15,74"0<I#4+1,3JI07-.#<#H<0I3"+#07#25+#+\J"+990,7#,H#25+#L+P#1,CJ,7+729#,H#25+#+I+12",7#2"<79J,"2#

15<07.# b5015# "+93I29# 07# 9+8+"+# C02,15,74"0<I# 4P9H37120,7# <74# <# 4+1"+<9+# 07# C02,15,74"0<I# ?'G#

J",43120,7# kYpXl]# ;L+I+2<I# C391I+# 4P9H37120,7# <74# 25+# "+I<2+4# 409"3J2+4# 1<J<102P# H,"# ,\04<208+#

C+2<=,I09C.# 09#=+I0+8+4#2,#1,72"0=32+#2,#J<20+72#H<20-3+.#4+1"+<9+4#C+2<=,I01#H37120,7.#<74#C391I+#

C<99#I,99#kYpXl]#E+71+.#25+#4+2+120,7#,H#&%n#<74#'@Fα#07#9+"3C#5<8+#=++7#93--+92+4#2,#<99+99#C391I+#

<2",J5P#07#J<20+729.#5,b+8+".#07HI<CC<20,7#09#379J+10H01#,H#C391I+#<2",J5P#<74#25+"+H,"+#072",431+9#

<7#0CJ,"2<72#=0<9#kY_nl]#&7#<44020,7.#H37120,7<I#92340+9#<74#1I0701<I#2"0<I9#<0C07-#<2#<72<-,70O07-#&%n#<74#

'@Fα#3907-#C,7,1I,7<I#<720=,40+9#<"+#409<JJ,07207-#<74#5<8+#7,2#1I+<"IP#1,7H0"C+4#25+#0CJ,"2<71+#

,H#25+9+#072+"I+3L079#07#1<71+"K"+I<2+4#C391I+#<2",J5P]#E,b+8+".#25+#"+<9,79#b5P#,7IP#9,C+#J<20+729#

<"+#J",7+#2,#4+8+I,J#1<15+\0<#"+C<079#I<"-+IP#37L7,b7#<74#1<15+\0<#09#920II#I<"-+IP#<7#/791,1+$-0*$19!

*79! /7$,1*$19! .%79-$-%7F# E+71+.# ,7+# ,H# 25+# "+C<0707-# 0993+9# 09# 2,# +92<=I095+4# 25+# "+9J+1208+#

1,72"0=320,7#,H# 25+# 23C,"#<74# 25+#<7201<71+"# 25+"<J0+9# 07# 1<15+\0<]#67H,"237<2+IP.#7%! $31,*51/$-.!

*55,%*.3#1<7#P+2#+HH010+72IP#"+92,"+#0/+.21!2%++!<74!+$,17)$3F#;.').#.+&1R'-5"P./'&5*&')*+$,-.!.*7.1,!

5*$-17$+!BKLMNOPQ!"C8!R5"'3.+.O$&./'O)"7'*'+4&)$&$"+*1'-4UU")&'3R'7.*+-'"O'*'S1S/7%+$%0?'3.O").'

-&*)&$+2' #5.7"&5.)*URD' 5*/' *' 3.&&.)' #5*+#.' "O' O41O$11$+2' &5.' #"7U1.&.' iIP..g-' )"4+/-' "O'

#5.7"&5.)*UR# "+[30"+4# H,"# 25+0"# 2"+<2C+72# =+H,"+# 93"-01<I# "+C,8<I# ,H# 25+# 23C,"]# &7# <44020,7.#b+#

H,374#25<2#<#C<U,"02P#,H#J<20+729#/.V.1"U./#74-#1.'*&)"U5R'*O&.)#52*$-7/0!+*2$E4*+19#B#$-U1*&$+'")'

"\*1$U1*&$+T'#5.7"&5.)*UR#S60@ABG9'iT#<74#25<2#C391I+#<2",J5P#b<9#4"<9201<IIP#"+431+4#H,"#25,9+#b5,#

374+"b+72# U+U37,92,CP]# E+71+.# ,3"# "+93I29# 07401<2+# 25<2# 15+C,25+"<JP# <-+729# C0-52# 7+-<208+IP#

0CJ<12#,7#C391I+#C<99#<74#25<2# U+U37,92,CP#C0-52# "+J"+9+72#<#J,2+720<I# 25+"<J+3201#<JJ",<15#2,#

"+431+#C391I+#<2",J5P#07#-<92"01#1<71+"#J<20+729]#E,b+8+".#U+U37,92,CP#09#7,2#<#"09LKH"++#J",1+43"+.#

b025#<",374#o# 2,#YWr#,H#J,92,J+"<208+#1,CJI01<20,79#<74# 02#<I9,#404#7,2# "+92,"+# I,92#C391I+#C<99]#

'5+"+H,"+.#<#=+22+"#374+"92<7407-#,H#25+#374+"IP07-#C+15<709C9#,H#1<71+"K1<15+\0<#<74#9<"1,J+70<#

<"+#"+[30"+4]#F,"#0792<71+.#3907-#25+#<7201<71+"#4"3-#4,\,"3=0107.#b+#1,7H0"C+4#25<2#b+#1<7#$+/4#.'

74-#1.'*&)"U5R'*+/'74-#1.I).1*&./'#5*+2.-#07#DmoA%jn#C01+#<H2+"#25"++#2,#H08+#4<P9#S60@ABG9'aT.#b025#

071"+<9+4#07#C391I+#<2",J5P#C+15<709C9.#9315#<9#25+#J",K<2",J501#-+7+#2"0Cn_.#b025#25+#078,I8+C+72#

"O'Jm_# <9#b+II# <9# '?Jn_# "+-3I<20,7#,H# 25+# +\J"+990,7#,H# 25+#J",K<2",J501# -+7+# 2"0Cn_# 80<# <# 40"+12#

072+"<120,7#,7#029#J",C,2+"#kYWXl]#D3""+72IP#07#1<71+"#J<20+729.#C391I+#<2",J5P#1<7#,7IP#=+#40<-7,9+4#

<2#"+I<208+IP#<48<71+4#92<-+9.#=P#C+<79#,H#<#D'K=<9+4#93"H<1+#}#4+7902P#+8<I3<20,7!c<=4,C07<I#D'#b025#

,"#b025,32#1,72"<92.#,"#D'#0C<-+9#,H#G$'KD'g#,H#C391I+#I,99.#b5015#1,790929#,H#C+<93"07-#25+#93"H<1+#

<74#25+#4+7902P#c07#E,39+H0+I4#37029g#,H#25+#C391I+9#cJ9,<9#<74#+"+12,"#9J07<+#C391I+9g#<2#25+#I+8+I#,H#

25+#_"4#I3C=<"#8+"2+="<#c%_g.#25+7#7,"C<I0O+4#2,#b+0-52#<74#5+0-52#cA!&g##kqXKqYl]#a+#<JJI0+4#25+#

9<C+#C+<93"+C+72#C+25,4#2,#,3"#4"3-K07431+4#C391I+#<2",J5P#C,39+#C,4+I#"+#7$#)"IB@'*+/'E0A#

S60@ABG9'aT'<74#b+#5<8+#=++7#<=I+#2,#,=9+"8+#*+&$#*+#.)'/)42I$+/4#./'#5*+2.-'$+'&5.'7")U5"1"2R'

*+/'#"7U"-$&$"+'"O'U*)*V.)&.3)*1'74-#1.-'$+'7$#.c#/,\,"3=0107#07431+4#<#J",-"+9908+#<74#0""+8+"90=I+#

4+1"+<9+#,H#J<"<8+"2+="<I#C391I+# 93"H<1+# c3J# 2,#Ymr#C391I+# I,99#b02507# 25+#m# H0"92#4<P9g#<74#9315#

4+1"+<9+4#J<"<8+"2+="<I#C391I+#93"H<1+#1,3I4#<I9,#=+#,=9+"8+4#,7#!)&]#A'5*V.'3..+'*31.'&"'"3-.)V.'

74-#1.'*&)"U5R'$+'*'/)42I$+/4#./'7"4-.'7"/.1'*&')*&5.)'.*)1R'-&*2.-'S/*R'NT#<74#!)&#<I9,#+7<=I+4#

39#2,#,=9+"8+#4"3-K07431+4#15<7-+9#07#C391I+#90-7<I#072+7902P#,7#!)&#=+2b++7#H<2#9<23"<2+4#<74#7,7K



! "*%!

H<2#9<23"<2+4#0C<-+9]###67H,"237<2+IP.#25+#4+2+120,7#,H#9<"1,J+70<#07#53C<79#09#13""+72IP#,7IP#J,990=I+#

<2#"<25+"#<48<71+4#92<-+9#,7#0C<-07-]#;20II.#25+"+#09#7,#"+1,-70O+4#C+<79#H,"#9J+10H01<IIP#37C<9L07-#

+<"IP#C391I+#<2",J5P#,"#J<20+729#<2#"09L#,H#4+8+I,J07-#02#43"07-#25+#1,3"9+#,H#25+#409+<9+]##AI,,4#I+8+I#

,H#&%n#<74#'@Fα#<"+#9,C+20C+9#39+4#C<"L+"9#H,"#C391I+#<2",J5P.#=32#25+P#<"+#7,2#9J+10H01#<74#J"+9+72#

=0<9.#<9#25+P#1<7#<I9,#=+#07431+4#=P#07H+120,79#,"#,25+"#J<25,I,-01<I#<HH+120,79#,H2+7#<99,10<2+4#b025#

1<71+"#,"#<7201<71+"#2"+<2C+729#kYpWl]#67H,"237<2+IP.#7,#0C<-07-#C+25,4#09#<=I+#2,#40<-7,9+#,"#+8+7#

939J+12#1<71+"#1<15+\0<#<74#C391I+#<2",J5P#/:%,/$&<%*:/6,*#<74#H323"+#4+8+I,JC+729#95,3I4#<0C#2509#

b<P]#>7+#,H#25+#4P9"+-3I<2+4#J<25b<P9#b+#,=9+"8+4#b025#,3"#4"3-K07431+4#C391I+#<2",J5P#C,39+#

C,4+I#S60@ABG9'aT#078,I8+4#01$*4%2-+0!,1)/2*$-%7+.#9315#<9#25+#3?5%T-*!$,*7+.,-5$-%7!(*.$%,!UNV=K#

<74#$31!,1*.$->1!%T?)17!+51.-1+!,1+5%7+1!(*.$%,!WLVD]# &7#<44020,7.#40HH+"+72#C391I+K9J+10H01#-+7+9#

c')&!n_.#?2",-07Y#K#3=0[30207#I0-<9+9#25<2#H<8,"#C391I+#J",2+07#1<2<=,I09C#1(/#25+#5,%$1*+%01Xg#<I9,#

95,b+4#<#92",7-IP#071"+<9+4#+\J"+990,7]#>7#25+#,25+"#5<74.#9,C+#,H#25+#C391I+K9J+10H01#-+7+9.#b5,9+#

+\J"+990,7#b<9#071"+<9+4#07#,3"#2"<791"0J2,C+.#5<8+#=++7#4+91"0=+4#<9#=+07-#"+-3I<2+4#=P#3?5%T-*#

<74#<9#J,2+720<I#1*,2?!+1,/0!0*,@1,+!(%,!0/+./2*,!*$,%53?#c4P92",J50<g]#&7#25+#7+<"#H323"+.#b+#<0C#2,#

+8<I3<2+# 9+I+1208+# YQMEOM! 5,%41+! +51.-(-.# H,"# 3?5%T-*# 9315# <9# 78FK?(?# cHI3,",<O,CP107#

<"<=07,H3"<7,904+g.#78FK!&;>#cHI3,",C09,704<O,I+g#K#4+8+I,J+4#=P#,3"#1,II<=,"<2,"9#H",C#&GED#K#H,"#

J",,H#,H#1,71+J2#25<2#25+P#1,3I4#=+#39+4#2,#4+2+12#+<"IP#C391I+#<2",J5P]#'5+#5PJ,\0<#"<40,K2"<1+"9#b+#

<"+#1,7904+"07-.#<"+#J<"2#,H#25+#WK702",C04<O,I+#H<C0IP#<74#374+"#5PJ,\01#1,74020,79#25+9+#1,CJ,3749#

<"+#9+[3+92+"+4#07#1+II9#I<1L07-#,\P-+7]#78KFK!&;>#=+<"9#25+#<48<72<-+#,H#=+07-#2"<79KH37120,7<I#b025#

<#!<"L+207-#?325,"0O<20,7.#=32#93HH+"9#H",C#I,b#23C,"#3J2<L+#b50I+#78FK?(?#09#C,"+#5P4",J50I01.#b025#

=+22+"# 9J+10H0102P.# =32# H,"# 1I0701<I# 2"0<I9# 39+# ,7IP]# ;0C0I<"IP.# 02# b,3I4# =+# 8+"P# 072+"+9207-# 2,# <JJIP#

U5"-U5")4-'7*2+.&$#').-"+*+#.'-U.#&)"-#"UR'*+/'$7*2$+2'S%&HIE0!_E0!AC'2,#,3"#<70C<I#C,4+I9#,H#

C391I+#<2",J5P# cC,39+#=+<"07-# 23C,"#<2#<48<71+4#92<-+#,"#4,\,"3=0107K07431+4#C391I+#<2",J5Pg.#

b5015# ,HH+"9# <7# ,HH+"# <# 8+"P# 370[3+# b074,b# 2,# 7,7K078<908+IP# I,,L# <2# 20993+# C+2<=,I09C# 07# 808,.#

+9J+10<IIP#9L+I+2<I#C391I+9.#+9J+10<IIP#<9#02#"+1+72IP#<JJ+<"+4#U)"7$-$+2'&.#5+$Y4.'&"'/.&.#&'-g.1.&*1'

74-#1.'/R-O4+#&$"+'*&'.*)1R'-&*2.-#kYpXKYpYl]#

?II#07#<II.#.V.)R&5$+2'P.'1.*)+./'*3"4&').2*)/$+2'&5.'/.V.1"U7.+&'*+/'&5.'4-.'"O'U).#1$+$#*1'7"/.1-'

$+' 2*-&)$#' #*+#.)' #*+' O$+/'3)"*/' *UU1$#*&$"+-' &"'"&5.)' #*+#.)-' *+/' .V.+'+"+I#*+#.)"4-'/$-.*-.-c#

?70C<I#C,4+I9#<74#25+0"#0C<-07-#C,4<I020+9#<"+#b04+IP#39+4#07#J"+1I0701<I#2"<79I<20,7<I#"+9+<"15#<74#

1<71+"K1<15+\0<# 09# <# -I,=<I# 9P92+C01# 9P74",C+.# ,8+"I<JJ07-# 25+# =,374<"0+9# =+2b++7# 1<71+"# <74#

07HI<CC<20,7]#?9# "<40,I,-092.#b,"L07-# ,7# 9315#C,4+I# +7<=I+9# 39# 2,# 5<8+# <# 40"+12# 2,# <11+99# ,"-<7K

"+I<2+4#15<7-+9#<74#25+#,JJ,"23702P#2,#b027+99#1<71+"#4+8+I,JC+72#H",C#25+#8+"P#+<"IP#92<-+9#K#b025#

<#1I,9+#<74#"+J",4310=I+#C,702,"07-#,H#7,"C<I#,"-<79#<74#23C,"#-",b25#K#b5015#09#7,2#<Ib<P9#H+<90=I+#

b025#J<20+729]#'539.#25+#9+<"15#H,"#7+b#=0,C<"L+"9.#25+#4+8+I,JC+72#,H#7+b#0C<-07-#2,,I9#<74#25+#

0CJ",8+C+72#,H#+\09207-#40<-7,9201#2,,I9#09#+99+720<I#H,"#<II#1<71+"9.#b025#25+#7++4#2,#4+8+I,J#C,"+#

J+"9,7<I0O+4# 2"+<2C+729]# F,"# 2509.# b+# 7++4# 7+b# C,"+# "+<I09201# C,39+# C,4+I9.# 1I,9+"# 2,# 25+#

15<"<12+"092019# ,H# J<20+729# <74# 23C,3"9]# '5+# H323"+# 1,3I4# =+# <7# -7$1),*$19! 9-*)7%+-+.# 1,C=0707-#

5092,I,-01<I#H+<23"+9.#0C<-07-#4<2<.#C,I+13I<"#<7<IPO+9#<74#-+7+201#15<"<12+"092019#,H#1<71+"9.#b025#25+#

<0C#,H#+8+723<IIP#,HH+"07-#J+"9,7<I0O+4#W%&/%9/$:,#25+"<J0+9#2,#<II#1<71+"#J<20+729]#

!

!
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I2!.'J'.'(/'+!
'
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YD! E19*>+.@!KD@!"5*2)@![D@!U1*2Q12@!"D!\D@!U/912(Q]@!8D@!U<-2,@!"D!ID@!$*>9*(@!$D@!DDD!^!_.5*2B_.5*2@!VD!3WGYF:D!;*)1,2)B

9,-1H,9!A,2.+-*4)!5.9,>(N! *2!,5,-+12+!0>*)4.-5! 4.-! )-*2(>*)1.2*>! ?*2?,-! -,(,*-?6D!!"#$%&'()*$+,%&-@!.3T:@!TT`B

YGYOD!

WD! jQ12,(@!"D@!\,-6,1d@!KD@!">>/5@!fD@!$/2212+6*5@!hD@!$,-H*2),(@!"D@!^!8VKj!c/19,>12,(!f.-Q12+!c-./0D!3WGYG:D!

c*()-1?!?*2?,-N!8VKj!$>121?*>!;-*?)1?,!c/19,>12,(!4.-!91*+2.(1(@!)-,*)5,2)!*29!4.>>.CB/0D!S##"<*'+='6#$+<+7-@!

K?3(/00>�M:@!HMGBHMFD!

OD! e,>>,<@!#D!_D@!^!h/++*2@!#D!KD!3WGGO:D!c*()-1?!?*2?,-!,019,51.>.+<!*29!-1(Q!4*?).-(D!;+9&#"<'+='$<)#)$"<'%:)(%B)+<+7-@!

>53Y:@!YBTD!

FD! c.5?,>1!'!,)!*>D!c*()-1?!?*-?12.+,2,(1(!WGYW!*29!$h&BEc8!"JJ-,H1*),9!6,0*).+*()-.B,2),-.>.+<!*29!91+,()1H,!

(/-+,-<!O-9D!,91)1.2!$6*0DW7!WGYM!

MD! E*-)+-12Q@!ED!ED@!#*2(,2@!8D!;D@!H*2!c-1,Q,2@!PD!$D@!^!H*2!9,!\,>9,@!$D!#D!3WGGT:D!c*()-1?!?*2?,-D!/0%'1"#$%2@!

34.3TR``:@!F77BFTG!

RD! ;6*-.*6@!;D!hD@!c/1>4.-9@!;D@!$*>9*(@!$D@!^!'2),-2*)1.2*>!c*()-1?!$*2?,-!b12Q*+,!$.2(.-)1/5D!3WGGY:D!'2?19,2?,!.4!

+*()-1?!?*2?,-!*29!J-,*()!?*2?,-!12!$hEY!38B?*96,-12:!5/)*)1.2!?*--1,-(!4-.5!6,-,91)*-<!9144/(,!+*()-1?!?*2?,-!

4*51>1,(D!V"*2&+%#2%&+<+7-@!?K?3R:@!YOF`BYOMOD!

7D! [1)L+,-*>9@!_D!$D@!E*-9C1?Q@!_D@!E/2)(5*2@!hD@!$*-2,1-.@![D@!c/1>4.-9@!;D@!U>*1-@!\D@!DDD!^!hC,--<6./(,@!VD!3WGYG:D!

E,-,91)*-<!9144/(,!+*()-1?!?*2?,-N!/09*),9!?.2(,2(/(!+/19,>12,(!4.-!?>121?*>!5*2*+,5,2)!*29!91-,?)1.2(!4.-!4/)/-,!

-,(,*-?6D!;+9&#"<'+='B%()$"<'7%#%2)$*@!.437:@!FORBFFFD!

`D! \*2!9,-!;.()@!_D!VD@!\.+,>**-@!'D!;D@!$*-2,1-.@![D@!c/1>4.-9@!;D@!E/2)(5*2@!hD@!E..+,-J-/++,@!PD@!DDD!^!U*-9-*5@!bD!

3WGYM:D!E,-,91)*-<!9144/(,!+*()-1?!?*2?,-N!/09*),9!?>121?*>!+/19,>12,(!C1)6!*2!,506*(1(!.2!+,-5>12,!$hEY!

5/)*)1.2!?*--1,-(D!;+9&#"<'+='B%()$"<'7%#%2)$*@!>K3R:@!ORYBO7FD!

TD! K*(?1*-1@!VD@!h,C*2C*>*@!"D@!V).44,>@!8D!KD@!b*/C,-(@!cD!aD@!k6,2+@!ED@!"?6*)L@!KD!'D@!DDD!^!\,-(,>1(@!VD!#D!3WGYY:D!

c*()-1?!?*2?,-!12!1291H19/*>(!C1)6!b1B[-*/5,21!(<29-.5,D!V%#%2)$*')#'F%()$)#%@!?337:@!RMYD!

YGD! c.2L*>,L@!eD!hD@!U/L12@!$D@!P.>)2,-@!eD!"D@!c/@!hD@!b1@!fD@!K*>Q12@!hD@!^!V.55,-@!VD!3WGGT:D!E1+6!4-,S/,2?<!.4!9,!2.H.!

5/)*)1.2(!12!b1B[-*/5,21!(<29-.5,D!;+9&#"<'+='B%()$"<'7%#%2)$*D!

YYD! I12*)@!#D@!U./+,*-9@!cD@!U*,-)Bh,(/-5.2)@!VD@!\*((,/-@!VD@!K*-)12@!$D@!U./H1+21,(@!8D@!DDD!^!U.2*�)1B;,>>1o@!$D!3WGGT:D!

WGGT!H,-(1.2!.4!)6,!$6.50-,)!?-1),-1*!4.-!b1![-*/5,21!(<29-.5,D!;'!<)#'6#$+<@!K43WR:@!,YG`B,YGTD!

YWD! K*2Q*2,<@!cD@!b,.2,@!;D@!$-/1(,@!KD@!b*c/*-91*@!bD@!j=K*>>,<@!KD@!U6*))@!"D@!DDD!^!U/-Q,@!$D!"D!3WGY7:D!c*()-1?!?*2?,-!

12![";N!*!?.2?,-212+!-1(,!12!12?19,2?,D!W"B)<)"<'$"#$%&@!?53O:@!O7YBO7RD!

YOD! b<2?6@!ED!ID@!^!V5<-Q@!ID!3YTTR:D!E,-,91)*-<!2.20.><0.(1(!?.>.-,?)*>!?*2?,-!3b<2?6!(<29-.5,:N!*2!/09*),9!-,H1,CD!

!"#$%&U'G#2%&()*$):<)#"&-'G#2%&#"2)+#"<';+9&#"<'+='20%'SB%&)$"#'!"#$%&'@+$)%2-@!4N3R:@!YYFTBYYR7D!

YFD! U-.(,@!KD!VD@!_,JJ,?Q@!ID!_D@!$*>L.2,@!eD!"D@!V).04,-@!#D!8D@!P*)6*2(.2@!eD!bD@!^!f,J,-@!UD!bD!3WGGW:D!$*2?,-!-1(Q!

,()15*),(!4.-!U_$"Y!5/)*)1.2!?*--1,-(!19,2)141,9!12!*!-1(Q!,H*>/*)1.2!0-.+-*5D!;+9&#"<'+='20%'O"2)+#"<'!"#$%&'

G#*2)292%@!L.3Y`:@!YORMBYO7WD!

YMD! c1*-91,>>.@![D!KD@!^!I-15J*)6@!#D!hD!3WGGR:D!;,/)LB#,+6,-(!(<29-.5,!*29!5*2*+,5,2)!-,?.55,29*)1.2(D!!<)#)$"<'

7"*2&+%#2%&+<+7-'"#('0%:"2+<+7-@!.3F:@!FG`BFYMD!

YRD! f*(612+).2@!eD!3WGYG:D!.4!)6,!"#$$!?*2?,-!()*+12+!5*2/*>N!().5*?6D!S##"<*'+='*9&7)$"<'+#$+<+7-@!?43YW:@!OG77B

OG7TD!

Y7D! V*2.@!ID@!$.1)@!hD!cD@!e15@!ED!ED@!_.H1,>>.@![D@!e*((*J@!;D@!f1)),Q129@!$D@!DDD!^!j6*(61@!aD!3WGY7:D!;-.0.(*>!.4!*!2,C!

()*+,!+-./012+!.4!+*()-1?!?*2?,-!4.-!IPK!?>*((141?*)1.2N!'2),-2*)1.2*>!c*()-1?!$*2?,-!"((.?1*)1.2!()*+12+!0-.d,?)D!

V"*2&)$'$"#$%&@!KI3W:@!WY7BWWM!

Y`D! b*/-,2@!;D!3YTRM:D!I6,!)C.!61().>.+1?*>!5*12!)<0,(!.4!+*()-1?!?*-?12.5*N!9144/(,!*29!(.B?*>>,9!12),()12*>B)<0,!

?*-?12.5*N!*2!*)),50)!*)!*!61().B?>121?*>!?>*((141?*)1.2D!S$2"'R"20+<+7)$"'F)$&+M)+<+7)$"'@$"#()#",)$"@!5.3Y:@!OYB

FTD!
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