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N'&! =@&(! V! >,! =**2@>,)$1#! ) #(.'$B)$1##&>>&! =&! U, BBEGK! =, #(! >&! =*%&>1BB&A&H)
SAA@#1L;*A)1>1?$C @ &N 7&B&#=#)P! >& (1 USF'1F>,()&(' =@! B J9&#)! @H&' ;NB&'(&#($F$>$)*! V!
=&(!,?&#)(! 7*#1)1S$G@ &M 7&(! *(@>),)(! $#=$C @ &#)! GE&! XA SB-1AA,?&(! =&! >q5-6! &()!
1AB'1AS(&!=,#(1>&(1.&>>@>&(1=@!B,)$&#) P! @#! B *#IINBREE(1>&(1") @=&(1=&! (1@'$(!daP!&)!
(@??7<'&H) @#'[>&I=&IXEIXL!= #(I> 1--47

"#&! =& @S$<A&!B,)$&!I =&!>,1);<(&! B1)&! (@' >&! U,.)& @\ kB&]&#(&')$1#! ;1A1CN?1)&!
—q@##@.>*1)$=&P!.1#=@EHN\Y, ?&!=@!.,='&!=&!>&.) @'&P!,1*)*I$=8&#)$US$*& ! = & A& Wyt
k63]eeP!@#!U,.)&@'V!=1$?)(I=&!c$#.P!.;&cl @#!B,)$&# N BBSEH A*=@>>,$'&!, ((1.$*&! V! @4
%PE&I>>H((&A&H)! .. x>**1 &) =&(! )*>1A<'&(! .1@") (N b@S&PF =&! .&! B,)$&#)! B*(&#@#HL!
‘NB&'(&H#(SF$>$)*IVI=&(!,2&#)(12*#1)1S$C @ &(P!(@? M #)ED#8& k63]ee!=#(1>,*B," ) $1#!
=&!>q5-6"

bglFM&.)$U! =&! .&))&!):<(&! &()! =&! .1AB'&#='&! >q$AB&E.)$)84@' (! XEIXL! &)! k63]ee!
=#(1>,!B,);1>17$&!'&(B&.)$%&! =&! .;, G@&! B,)$&#)P!  $#HABSE5$ 24! =&! .&(1U,.)&@"(! =,#(! >&(!
A* #S(A&(1=&!"*B1#(&(!, @S'=1AA,?&(!1=&!>q5-6!l--4m"!
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2a*E,()%8& @MIBAR. d#, %18 ' %&) 3E*)*(,#/&'VRSGFG6|

|

!

bW5-6! &()! @#&! A1>*@>&! *,.)$%&P! &SB1(*&! V! =&(! BALEB@S)BL@%&H)! (W,%*&’
=>9)<'&(1 BL@' >,! .&>>@>&M +*(&'%&'! (1#! P7*#1A&K &@#A! U1#.)$1#! &((&#)$&>>&! B1@' )14
1'2, #$(A&! %$%, #)N5USH =&IU,$'&I U, &I V! .&(I A&H, SAPEER(R#)| =*%&>1BB* =& (1A*. #$(A&(1=&
*B1#(&! ,@S! =1AA,2&(! =&! >W5-6! |--4m! %$,! > | AS(&! &#HBS 9B1$&(! =&! *B,' )$1#M 7&(! %1$&(!
B&'A&))&H)! @#&!"*B,')$1#!,=,B)*&I&#IU1#.)$1#1=8!> 1>*($RR(BF>&! 27*#1A&P! &) U&'1#) >W1FM,
=&! .&! 7;,B$)'&! LM "#&! =*U$.$&#.&! =&! .&(! =&#$<'J (B4 &} >&@" $AB>$.,)$1#! = #(! B>@ ($&@"|
(N#="1A&(11@!B,);1>1?$&(P!(&',!>&!(@M&)!=@!7;, BR)FRIRI=@.)$ 14!

!

"t SU&("H )"t ¥+ $-&I("# "IF# "&t 0" (-&" &1 H# ['+/# 23.862+"&1"# )3-1*"+ [# "&) $5&"/6#
I"#$%&'&() *+) ,-(.#/01,%) %() ,'2#'0('0"%,%&() *%) /3'4(0SO(HABHE*"0'/W' #$" %&H'()%o*+"
I"#$%& ' &()*+,&)-("%--)!./1-01,%2) BRI & $E& (") *"#$%0&"+,)$-+.&) Yol &BHBY6&' () *+,-($%'(JO"I&"#1'(
I"HSYH&'S()*+,-( ' B(/0&%612( ."134%-(.'B( &3%! &'/ #&S(/Q4YBVB #$% &Y' (B)*+,%- /" 0" -1#*-" 2+
I"#$%8&'()%*+,--,.$)'1(0% (%' (1$-#.,%. (23 (+'&("** &(4B".,5$+)&-'6 (+'&("1I'3I&(4'(I"#+) "#$%& %o ("
I"#$%&' () (*+, (&-HSH.&-, +-"HOS (1" HWO&"#S 1"HS%& ("H&Y0) "$H#*+,--".$-"[H#*0# 123%&"#* $I#0$"#
I"HHSH Y& %' (") +,"%!-(.$"%/0$1 %6 & ()$*+,-../0 !

I"#$%8& ()& $*+9%,%"-%*.)& +/& 01.*$(2& *.& #(-#*/3(#'& +(]ESE-)& +(& 5")(2& )%-()&

" 1HS%&( )% &( "H+,-&( . Y%( [.%0" 8% &'()*+% ,-$./% #SL0"H S&[H%E& (& )*"+*),# $%&
I"HS%& ()4 HSY &' ()*+'% - " HSY&H HYD&( Y '+ HH Yo- ) # Yol ) #'0 1t 1 # #$2B1B&H')*' 1456 7"
I"H#$%$8 (& )*+,-. & [01 2B H# $%&' ()" *+%6tt  Yott +90'# -.'(I*'# Y')# 10&+%# ,Yott 10)'" 2 1BBe2t 5/& 1%
I"#$90& "H()*WH)*+$E& 190& (,'%6-& I"*$'%.) *+ B FHRSY&' ()* &+* 1, *-".--',0,'$(* 12-&0&(&0  "#$%
I"#$% &'1()*+,*$-% ./**/% 01,+'&2#/% 0#% 34,('1% V#*% +" (&6 #,/% 4*+1/% S/, *&/I"" 1% |(#)% "I%
I"#$%68"$($)*+ 1S+ ), 5.+ 5+ ,&)* JOLS+ 2+ %3-"- /*/&)+ 1$+ (-9BH+ Yo/ "$4+ 2+ %3565+ &1+ #/$/% Yo/ 4
I"#$%& )$H+, -../0 I"H#E" WHSU&" (U HS" Yo&I"HSU&S S AI"#S" %6&' (¥ +(',"H(-"#*+" J(*++$+"

" IHSOOI&" (J*+&F S+ JHS+, 1" I"HSU0& HES() (S& HSY0RSH &H(Y0)H+ H( H-. H+I&)H.) ¥ .- +&O#
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@M%1&#II*D%1&e&IRGEB&

b&(!,))&$#)&(! =@! 27*#1A&! B&@%&#H)! 1)'&! .>,((*&(! &#! =& @S&(PITB$%,#)! (3! &>>&(! (1#)
“W1'$2$#&! &#=12<#&(! LW&F'&! $(@&(! =@! A*),F1>$(A&! .&>>@>,$'&mP! 1@LS ¥YH&&(!
B'1%&#)!=&!(1@".&(1&S)*$&@'&(IV!>W1'?2 #$(A&mMA!

b,!AML'$)*1=&(1=1AA,?2&(! &#=1?<#&(! (1#)! $((@&(! =&! YB$#) &#) &! >W5-6! &)! >W&,@! 1@
=&(1*,.)$U(I ISN?*#4(! 14aIm! $((@ (1 =&! >,!'&(B$',) 14 $RIHMB @) & &)! , >N HKLKS! +&"1#&! &)! >
HKLIM b&(! B'1.&(@( .1AA&! > '& 1AF$#$(1#! DI-mzZP! > RE2A(1# =& .>,((& =&(
SAA@#12>1F@>$#&(11@!>,!'&. 1AFS#,$(1# A*$1)$C @RN(BA@YB;N($1>172$CG @& (! @)$>$(#)! >
L(@'&(! =1@F&F'$#(! 17-0m! =&! >W5-6! &)! B&@%&#)! =1#.11)'&! .1#($AKE @#&! (1@'.&! =&!
=1AA,2&(! &#=17<#& T7&B&#=#)P! .&(! B'1.&((@(! *),#)! B,"& @b@®#&! B,)$&! (B*.$USC@&! =&! .¢
5,B$)&I>&@'(&',).1#(,.* &M Ib&(1=1AA, ?& (1 &S1?7<#&(PHB @ & @ SP! B&@%&#)!1)'&! $#=@3$)(! B, =
284#)(1.;3ASG@&(P! B;N($3G@&(! 1 @! &#%$ 1##&A&H) @IFEJS@>D) %$1>&)(1I"DMP!I>&(!',=$,)$1
$1#$(,#)&(N4TMPI>&(!,28#)(1,>CN> #)(11@!B1#) #)(1=&!>W5-6!

* M%1&1#;)"%1&'%&'#JI*b%1&% /' #&c/%1

$m "H$%&'(%)*+, (+(-*. & Yo%)

b&(! BI>NA* (&(! =W5-6! B&@%&#)! 1)'&! (1@".&(! =W&"R(EBE!, G&! >W5-6! #1@%&>>&A&H
*B>$G@FL&F! &)! X1##,) HKKIMM 7&(1 &"8&@'(! B&@%&#)! ,BB,",$) @ AREBXR@F()$) @)$1#(! =&!
F,(&1&)!=W$H#(&)$1#(11@!=*>*)$TH(M "#I1 2>S((RAHDEEEITRIFB>S. ) $1#!= #(1=& (1" 2$1#(1'$ ;& (!
&#t! (*G@&#.&(! *B*)*&(! B&@)! *?,>&A&#)! &#)' $#&'| @#&NBHEBOS =*>*)$1#! =&! U',2A&#)(!
#@.>*1)$=$G@&(P!A&H# #)IVI@#=*.,> 28&1=@!.,='&! =& EEHBIENS# (&) $1#!=W@',.$>&!1@!=W@
A*(,BB,'$*&!B&@)!r)'&! B'1%1G@*&! B, @# =*(*G@$>IH& @ HE >, . 1#.&#)' ) $1#! .&>>@>,$'&! &+
=6:+(!1 1@! '6:+(! Id@A,"! &)! ,>M HKLLs! 0@.C>#=! &)! ,>" HKLjs! +1)&#(CH RN LHHEBE!
A*(,BB,'$&A&H)(! B&@%&H)! =8&%&#3$' @#&! (1@".&! =&! A@BPEHLEEI(! 2*#* )$1#(1 (@$%,#)&(! ($!
8&>>&(1#&!(1#)1B,(1=%)&.)*&(I1B, 1>& ({(N()<A&(1=8&!%* $ISLW1>NA* (&(11@!>,1%1$&!IXX4N!

1 b&(1)1B1S(1A* (&(1(1#)!=&(1&#CNA&(IB&'A&)), #)|=&!'&>t1 &) &#($1#!=&!> =1 @F>&!;*>$.&!
=W5-6!,U$#!=&!1U,.$>$)&'I>1)" #(.'$B)$1#11@! >, *B>&()SIANKE (1 UL#. ) S LHHEH) | &tt) 24#* #)1=&(!
1@B@'&(! ($AB>&! 1@! =IREFEH&S! >W5-6! &)! B&@%&H)! (&!'&)'1@%&' (1@ 184 :3&Y'$H (!
AABLC(! #)$.#78@S! 1.1AA&! > . AB)1):*.$#&m! SAALFS>HI& >&(! )1BI$(LA* (&(P!
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) #HUL'AH) @#&! (SAB>&!.1@B@'&! &#!>*($1#!Y ,#1&)! , 2HEIKKIIM, ?&! =& (1) 1B1$(1A*,(&('B&@)!
*2 >&A&H)! 1)'&! B'1%1G@*! B, =&(! >$,$(1#(! $#)',_F'$&(ISNED#&! $",=$,)$1#! "D! 1@! =&! =*'$%*(
F&#tc<#&(M!1@!=&(!()'@.)@'&(!5-6!,F&" #)&(!|.1AA&! @#! B(IRA&H)! 1@!=&(!($)&(!,F,($G@&(m!
+1@'G@%$&'&)+1AAS& THKKLmMA!

!

$Im  1"#$%&'()*+#S,-./&O&HBA!

"#$%&'()*+#$,-./&0&#$12345$6"78"0)$9)%"$70"$#, PP $6< =)&%0')*,0$,7$/&0,:">$?=#$
I"#$% &' (#)(&*+,-,#$%(11.1%/,%+*%", | & ("*$("#%), HHHBYHEH ## S % &' HS " #%" &' % () $) %" %o *+,-#!"
I"#$%8&S' ()19 +#1%* | )- #$1%/-"0.11&1%/121"'("3' A& (BHSY6* . Yo (+%! 3tt+('1+$" #%60. ((&(+'-. %5%(+%*)
I"#$%&' (&) *+8$,"-.#&)'+/')&0#' (/') 1)$.2&'022/#0$+0%BH#$%&' () ¥+ #$%" &' ()*+,%")*"-.,/0(1+%-$"
I"#$% &'()*'1% +,&% -.//'&0#$01% 0#12301% $0**0% 4)086'50L08%) -.13)$,1016% 7,$,*,101% ")% *01%
"# I"HSURI"H (¥ HS%%8! (BS) HS+&' H# - YoHIFESTE($) &+, ($-. $I0*12$34EDBS& ' (&)*"+,-./0$"1$."
"#$% "#&' &($) *#+&"$)&' "' ",-. &' N0&' *"12"$)' 3)#" K B Y& ()" I"# &S+, +- [+&%"# $I# ("1"#
"#$%E& () (*"+,-&"-.%0/0(.-/1+#-$+,- ,"#.+,-)+-$2345-#/*) +,-#/,," +,- (67$+ _"#$%&'()*+&$%E& %&'
"#$%&' ()*+, "#P%&™ ()" &+,-'($.'+/*",0)*" $01"2345"6)*" 7! 1"#$%&%'() *+ "#$%&'($)*%$+),%$
I"#$5%!1$&' () "#$%P& (& )*+,-.& /01 2H$%%$" &'()*)+,96)"# $%&"# ' (&&)!"# *+"# ,%'%,-./[# 0*. % 1) +"#
"#$%&' (&)*+,--)+#).&+/01/$11)%+'2) 1+-0'34(1()+ 3. 4&BUB+ -$%0/+ 3) +-'+ %4#-11'&!$(+) &+) (&% () Yo+ .(
I"#1$%$"$%&'()*+(,-.1(#0(12'1(32(145"-'6-(17089(.4:3948<72::2.%$%&'(1-($.2'16.%3$! (0=9(>"$4(-!$(
"#$5%8&%'() *) +,1"#$%&%0( )*&( +,-%&( .[#"0"1+-"/*( #&( 2+!&( 3( 0/%-( 4/-&*-4+&F(&( &!-( 5+(
"HS%EH Y(&)* +,,-* .-I$-"*1-* [(10%/-*1-* | 10/#2%,-3* | 2% &(4%&-* (0* |-* #* 5H&'6 (4% &-* T* HI'¥b/* 1-*
I"#$%P&'() *+,%-&$&) /) *,) 0/,&$&") 1'23'1#$4'5'&#6) T'#HYD8S! #$.&) 3'/#) *.12) '&HB%E& '$(&
I"#1$%$"$%&' () *+(,-. 1 (FOUN"H#$%E&S'$" () +,*-*.(*'/"(%.*012$"*3,1&*4$* 3/ 1#/1%* 594 & B-33-%! (1/"*
"4 $Y& &)+ 'Vokt +" (“# I"# '# +-.90"*"# 101 23# 10%*"# A6 +# $)1(5(/'&()*+# 6"%7"*&# 8',"*&(8# ) Yoit
"#S%&' (") (FH#+'&,,-#.(1&(*#"'012"),&, (/3456 (#% (/34 H# $YoH &' Yo ()$*# +,$# *-./ 0S# L$# 2/*%o# ' $33+3&(*
"#$%&'(()*&+,--$.-,/&'((0*&+-123&-4&5%662$7 &Y (89

I"#$%&H " #S'()*+*,"#E#(-.$/0*# " #$"-$ 1 2&03"BHSOB& H S % $&' (#()* % +S!I'(#$%&'(")*" +),"
I"#HP%&H (B&H') $*&' +,(%-. #H&' (&H#' #P%0&H #-*/' %01 2BO&IP-3&' (&' %01"%"/3-*' (&#' 456" -$' (&#'
I"#$%8&SP'(&)*+(&$,%0$-.$&.%/0%$,%$) % 1S, VeBARKBUW (P ++,-./0"- 1" H"#$%&S$" () "*+,)-.$/)$01"/1"
I"#$ %&'$ ()&%*+,)-%$ .,/&$ .0112*%/'%&$ 3,'4(-(50%&F %t -H6%:B,/8%*9% -%$ .0,):'%9$ -,$ ;,-,.0%
HBY&! () *+ -+ 1"H# $U&' ()*+)# " # -"&, Y0 ()*# -%*# . () /% & HEH Y& () *+&,-.((/0102' 3#&4' ()' 5)&+6'
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: M%1&1#;)"%1&'%&'#JI*h%1&%&bc/%1

$m  "ARHP" %S ()P&'S(" U
b&(!",=$,)$1#(IS1#S(#)&(NI4Tm!(1#). 1AB1(*&(1&#)'&!, @) &(NAH(!,>B;,PIF&),P!?, AA,1&)!

NA#( M '#&I&SB1($)$1#IVL.&(1ATIB&@)! &#=1AA, 2&' | >\WEHBLEISH=$'8.)&! &#!;N="1>N(,#)!>&(!
AL>* @>&(! =W&,@! &#)1@' #)! .&! =&'#$&'! |74+ #)! =&(! SESN@1SN>&(! la¥Ym! &S)TAKAEH)!
* ISUMPI1@!=&!A #$<'&!=$'&.)&!X1'?,#1&)! I1u,| HKL (hSINB18, #)! =&! B*.$(&' G@&!] V! =&(!
=1AA,2&(1$#=@3$)(!B, 1 4TI B'1%$&H=" $&H#)!| =&!> | 2*#*' )$1#IHBFR&I=PI X$'&NP! &)!J,>>& (MK Lfm
bW$",=$,)$1#!B'1=@3$)! $#($! @#!*%&#),$>1=&!>*(PBUFN 564 =W@#&! 1SN=,)$1#!=&!F,(&(!V!
@#&!7-0PI>&LIB1 QI'&(),#)!>,1>*($1#IB*B1#=*" #)&"I
!

$IM  I"HS%& (&) (*+H#HM

"#&!=&(!.,@(&(AM&@'&(!1=&! . #.&'(1=&!>,|B&, @! &()! > BU@SE #! V! > | >@A$<'&! (1>,$'&! &)
B>@(!B™*.$(*A&#)!,@S!"D!IX1,#!&)!,>MHKL mMb&(!"D!BR@WBRIHSUU &#) & (1>*($1#(1&#IU1#.)$1#!
=&I>&@"1>1#?@8&@"=W1#=& (M 7& (HAHBEB(*B&) 1'$*(18&#1)'1$(!.,)*?21'SEWN>& (1"IT I, >> #)!=&!
LeKIVIHeK#AMP!>&(!"D_0!l,>> #)!=&!HeKIVIfHK#ANBE B> 'ERITHKIVI8#%S$' 1#jKK#AMMNbW5-6!
B1((<=&! @#&!.,B,.$)*! =W, F(1'F#.& A,S$A,>&! ,@S! &#%$ AR, $(,#)! =&(1"D_7!U$>)"*(! &#!
B,)$&! B, >,! .1@.:& =W1cl#&m! >&(! "D! >&(! B>@(! ) 1EHCAEIEBE, %$&(! Lee H&! =&(!
A1=3U$.)$1#(!.,@(*&('B,".&(1=&#$&'(1&()!>,/UL'A,) $1#$AI & (!=&!BN'SAS=$#&!17+-m!IX$).;&>>1&)!
6,5'#! Leles! -,%$&(! LeeMb&(! 7+L 2*#<'&#)! @#! ()'&((! B;N($G@&! &#! =*U1L'A#)! >,| =1 @RR&! ;*>$
=W5-6!&)!B&@%&#)!,>1'(Ir)'&!(1@".&!=&!A@), ?*#<(&P@HF>1EB>3$.,)$1#11@!> 1) #(.'$B)$1#/!

!
$EIM "#$%& " (H#$Y0)*+) U (#

b&(! (1@".&(! =W,?2&#)(! ,>CN>#)(! (1#)! =$%&'(&('0! #@)IB}FHRF 26(A&P! U@A*&! &)!
JAABL(*(1$#=@()'$&>(11@! &#.1'&!B'1=@$)(!=&! .; SASEZ M R":k86! LeeKs! +@N1P! X 1#), @=1#P! &)!
+1@'G@$&HRIT&(!,2&#)(1(1#)!.,B,F>&(1=&IA1=3U$& 1>&('F,(&(!=Q+-INBLAF' & @ (&(!A #$<'& (!

&) F1@)$((&#)!V!>,IUT'A))$1#! =&I>*($1#(IA@), ?<H#& (I 1 @ #SAIT& (1>*($1#(!, BB, $((&#)! (1@ (!
> 1 UL'A&! =&! B1#)(! $#)', | &)! $#)&' F'$#(! =W5-6! IT7binB 148! 881)*$#&(_5-6P! F>1G@,#)! >&!
A¥) FI>$(A&I#@.>* $'&!+@N1P!X1#), @=1#P!&)!+1@'GC @$LABIKE([HPE&#)(1,>CN> #)(| BR@%&H)!
1)'&!.$)*(1>,|A$) LAN.$#&! 7IIXX7mMP!>&!.$(B>,) $#&P! 5&(BNASHR (1 1@ >& ! A¥); #&! (@>U1#,)&!=&!
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A%):N>IXXIM!@)$>$(*(1&#1>, F1') 1$'81&)! = #(1>&1)", $) QA& IS .&.&' (N b& (1@ U'&!I 1@!>&!?,C!
AL@),'=&!(1#)!, @ (($'=&(1,?&#) (1, >CN> #)(117;,))& M&&!&) h, >O&INHK
!
$%m I"#$%&!

SHUSH! =W, @)'&(! .1ABL(*(! .1AA&! >&(! ,A$H#&(! 1A,)$CIEBBE! &)! >N HKPKm&(!
N='1.'F@'&('IY1#?),1! E@'HKLIMP! &), $#&(!) L S@E(1 =&! AS$.'1'? #$(A&(11Q", (1! &)! 3'$(,#!
HKL's! 0&##&))! &)! d>$.;! HKKm! &)! =$UU*&#)(! ()'&((#&ABH 1@S! )&AB*)@'&(! &S)TA&(m!
168.@)&>$#2(! &)! > HKLfs! d,#)$=c&! &R\IBRI@Y6&H)! &H=1AA,?&' >&! PH1A&! &)! =* >&#..&
>W,.)$%,)$1#1=81> 1--4"!

|

&

~a3J* & @KENSS: 1()*(#/1&8'%&' ,==3)%/(1& #IJ*D%1&c SHARBBABLEIHE) 3EX)*(#/&
")) % LEH/*/(% 118
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90: M%1&0#,%1&'%&)SE(L&IEE =,"*(#1&" &b 3/HIVESE

&

5B'<(1>*($1#!=&!>W5-6P!=&(! (&#(&@'(!B'1)*$C GREB@E(1=8!>,1>*($1#=*)&.)*&P! $#$) $&!
*BL#(&!, @S!=1AA,2&(M7&))&I*B1#(&IU,$)!,>1'(1, BB&>V(@HEEWEUUE.)&@'(1&#1) 1$(1*B&(!
> 1=%)&.)$1HPI>&! (574, >8&A&H) 1 &)1 >, I*B," )$1#1=&! >, | >*(BRARYI'S>>&=?& HKKIM T>1 &()! SABL) 4
=&IB™*.$(&! C@&! >&!'&.'@)&A&H)! =&! .&(1U,)&@'(! =&)$I#B.()! LF(&'%,F>&P! %$,! A$.'1(.1B$&P!
(1@('>,JUL'A&I=&IUIN& (I#@.>* $'&(11@ UL SUBPFNE(B# HKLLS!b@C, (1&)!, > HKKMA8?, >&A&:
> 1,17 B:$&!=&).&(1U,)&@'(1&()! *?@>*&! B, @#&! =NGI@&! ..' 1A, ) $HS&HH#&I = 1#) >WSABL") #.&!
(&',1&SB>$G@*&!=#(1>&!.;,BS) &IfIX$()&>$!8)!J1@) EBGMNEKIE &) b@C, (HKLfm
!

* M*&d#,%E&K &) 3E*)*(,#/&E*)&%f",1,#/&'% & *1%

b,!%1$&! 084! B&'A&)! =&!.1"$7&'I @#&! 1SN=,)SMBSEQMP! =* A$#,)$1#P! >CN>,)$1#! 1
F(&#.&1=&IF,(&1#@.>*1)$=3C @& 7&))&!%1$&! =&!"*B B)SEMBLHRA&H)!, ) $%&! &#!B;,(&!QL!=@!
N>&! .&>>@>$'&! -$,#1%! &)! YWF(.;&'! HKLfm! &)! > ! (S8R0 >,1 >*($1#! (&! U,$)! B,! @#8&!
25N.1(N>,(&! =W5-671 78))&! =&'#$<'&! :N="1>N(&! ' LABH(IH 8#)'&! >, F,(&! &H#=1AA,7*&! &)! >&!
(@.'&'$F1(&'=@!(C@&>8&))&!5-6P!> $((,#)!,>1'(| @ ILE@E(H & BB&>*!($)&!,F,($G@&NT>!&SS
@#&!=$C,$#8&1=&1 7>N.1(N>, (&(!=SUU*&#)&(! B&'A&)) 1 SHBE@H *%&#),$> SABL") #)! =&! F, (&(!
AL1=$US*EELC #! &)! OML',(! HKLFMA +,'1 &S&AB>&P! >, 2>N.1(N= RAGBHEL)! @#&! &H#=1#@.>*,(&P
'1AB)! >&! F'$# =W5-6! B1') #)! @#! ($)&! ,F,(SC@&P! .* #)! GBR.(FABFEBH! =&! >W5-6"! J$! @#8&!
A1=$U$.,)$1# =& >W&S)*AS)*1 &()!'&C @$(&P! =&(! &H LN @458& pP! B&@%&H)! A1=$U$&'! .&)):
=& H$<' &N "#&IB1>NA* (&!5-6!1+ab! F&),m!'&)$'&!,>1B26B; 1'$F1(&!>,$((*IB,'15+8LI&)! . 1AF>&!
>&! %$=8! ,%8&.! @H&! #1@%&>>&! F (&N "#&! >$7,(&! BUSBSIABIRM! B&@)! ,>1'(! '&U&'AL!
>SWEH(EAFEQ)& ME&&!&)h,>C& THKLImMA!

I"#$"%& $'8& ()*& $+,-.41"*& 0(& ,.12%)(.& 345$'& (6SP(IDVB (& /& 7-$(& AO#S" %&'(I'}
| "SR HS V& (V" -+ W HSY&" I"HSYORHS Vo8& () H+" - JOU"HSY6& (Yo ¥+ 'H-' (Yo ("HE Y.+ (HS+' (%
I"HS08 Y $()*+ W HHSYHE,
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"a3J*8&9EKENSS; 1()*(,#/8' %&S*&AR, %&+!]
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M*&d#,%&BE&)3E*)*(,#/I&E*)&%0f",1,#/&'%&/;"$3&(,'%

!

"#S%&'# () #+' - #'#,0+", #'1#201&%31#+241# $% 24-83H6%--'#2'1# 789" #$" % &'#($%
I"HSIE0O1& ( V(& ( $-.( 10.1&( $,-.( 1( 2-"%#!'.( 2&34&.Q. ,%!1.0.( -'( 25!31&%50"#41-6( 7-.(
"#$%$& ($)*+ ,-./-)(+ -)(0'F)-0+ )+ O'1-)($**-1-)(+ #-*+ %".082-*+ #-+ 03,1$&'($")+ "+ #+ 1'+
I"HS%&" (IN$*+),+-1".+'/$)"0.%+.1+1.$."+2+34'$%."1) $4: 590+ 6 1'#"$%& () H&')+,)-. $&) &IHSY6&. " (
I"#$Y&' ()#*+,-./-0%/1#23#4105# (6'#75"-#*5#8/*")58#5 BRFHUI"#$" % &' ()*+),-." *"%&"%(/,-.0"1$"2.*"
I"HIB106" &, (& )+, & (,&'*., +(&'(&H(,, (&' (+"V/+(& (, & O(&+( (808601 1%" #02%, ' (&*0,2+23& 45& 0-1" 21 +*,|
I"#$%&' () &B#$%&' ()*+&,)'()-(.%*/-(-)/,)'$/0"()0-&,)'1234).*,.)5 $'&+&!*%&S ) UWH%"&'()*'+3$"),'s"
"#$" %" $&" S #(B)*#*+,-"""&"* #/01$/R#

M#H"$%& " ("B)*+,) #'&-$., #$,++"/$0$("$-&12)"34$, 5+#BP3G6,-#5("$1,-'9)"$5&&) (&--*":$
I"HEYHSE" V# *H#+, (- - H#-) R HS 1% &' (J+,$-./0& 1 2#5/2$32%$2' #$45%6 &# S 3 SOASTRY6RS (#$
I"#$%8&™ (1) $*+',+-#./"#+/'%&0"$0"+/0.1+2)'0%+/0+ JA&FPAEAS! +#((0, 7+88!"#$%&' ($)*$+,-&.*$
I"#SNE&' (#)*'+90*" #'-# N"H#$ %&'($')*$ (+%,(,-.&)$/($)$0(.)$*)$ 1&'(/$ 2*$-(,)/1(%-.&)3S 4V EHS%
I"H$%0& BEYOSE(HUO)H* +$) &, -+ S&($E, - +)/$&O+$& I3/GK N INRA & (4)$5)#" &($&., . &, A%o#"6
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~a3*@WKENSS; 1 ()*(#/8 %8 $*& &, %& B!
& &
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"1 M*&d#,%&>8 &)3E*)*(,#/&'%&I31L*EE*), %86/ (

78))8&1%1$&!&()!B1()_"*B>$.,)$%&! &) B&'A&)!1=W, @ ?2A8H#) AP HHEP*>$)*I=&1*B>$.,)$1#
=&! >W5-6M 5" d@#C&>! HKKes! 5'#,! &)! d@#C&>! HKLKmM/ $,$B5F&&+RI$&))&! %1$&!88()! >
A*(,BB,'$&A&H)I1=&IF,(&!&)!1>&(1$#(&)$1#(11@!=*>*)$1#((BR(@&!>,*B>$.,) $IZ8'S #NIHKAm

7:&c! >SWY1AA&GP! >W;*)*1=$A<'&! XJIYH\XJIY]! &()! @)$>$(*! Bl@BH)®R.1>&(!
A*(,BB,'$&A&H)(! =&! F,(& 1@! >&(! $#(&)$IH#(\=*>"$1#(! >EHBE@WV! =8@S! #@.>*1)$=¢
bW;*)*1=$A<'&! XIYH\XJIYT &()!G@ #)!V!>@$! @)$>$(*! B1E)$1&(1$1*)$1#(!B>@ ('$SABL) #)& (!
;1A (1 5M d@#C&>! &)! 8'$&! HKK's! J,.;,=N#! HKLKmA! I@VE#&#Bpal! $#)& %$&#)! &#(@$)&! ,U$
=WS#.$(&'! >&! F'$#! &#=1AA,2* bW&S)*A$)*! "W! >SESWEHEH(S1#! &()! &#.,.B(@>*&! B,'! @#¢
. @A@>,)$1#=&!U,.)&@'(1 4+5! [EM k;, #?! &)! > N HKK s )N YBHKK]s! : A 5/ d @#C&>MHKEEM
B1>NA* (&&>>&!>,IBI>NA* (&!1=8&>),mP!437P!Y XQOL! ¥ $INMIE@B!F1S!ILm!1@!bTQL!"* >$(&!
=&'#$<'&(1*),B&(! =&! (N#);<(&! &)!=&!>$?,)$1#! IE@ ,# &)jsSEMHK& 1! &)! > N HKK]mMA I 51#1)&' G@&!:
U,.)&@'"+765!M1@&! @#!'[>&!I$ABL),#)!=#(.&))& %1$&)&#MB31'(1=&!>W*) B&I=W$#3$)$,)$1#!&)!
(N#);<(&P'&#B&'A&)) #)!>&'&.' @)&A&H) =& (!1;*)*' 1=$A<'&IXINE)@! =&!>*(SZH'S #NIHKK]m

a3 I*&UBKENSS: 1()*(,#/&' %&$*&d#, %&>>1&
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" M*&O#,%E&C*/'8&)3E*)*(#/8&' Y1 &EH#/(1&., /(o)1 &AN28A:

!

b&(! >*($1#(! B'1%1G@*&(! B, =&(!,2&#)(! ,>CN> #)(! 173, @&IBR)! 6$&=&'#;1U&" HKLfm!
(1#)!'&.1#H#@&(18)! B'S(&(1&#!.;,"2&!B,'1>,1%1$&!3,#.1&$25& .$!1&()!,((1.$*&! VI>W #*A$&!=&!3 #.1#¢
I35mP! @#&! A,>,=$&!",'&! G@$! (&',! B*(&#)*&! = #(! >&! .1BEP&(! &UU&L.)&@'(1 =&! .&))&! %1$&! (1#
=$%$(*(|&H HL! (1@I@B&(1=&! . 1AB>*A&#),)$1#1&#!', BB1)!,%&.1.&))&!B,); 13 268)P=&!35675!
V13567D!lh,>=&#!&)!-& #(HKL{h

51>W,BB,'$)$1#! =W@#! T7bP!3567X! &()!'&.'@)*! V! >,| >*661HH[ 488! 1.$,)&=! B'1)&$#!
HjC-,m! &)! X3Y!l@#! .1AB>&S&! =W$H#)&',.)$1#! ,%&.! >&(! IFYIE&&(&AF>8! U,%1'$(&! >,1 UL'A,)$1#
=W@#&!M1#.)8M¥1=>$= N!%$,!> 1U1@".;&!=&!"*B>$.,)$1#!&)!>,!."* ) $ 1 S QM@ LAY (SAB:$8!
lh,>=8#! &)! -& #(! HKLimM 7&))&! &S)&#($1#! &()! >$*&! B,'! 4+S#8H)>W,.)$%,)$1#! =W5:4! &)! > |
B;1(B;1'N>)$1#! =&! 7YdLM +;1(B;1_7YdL! B;1(B;1'N>&! V!Xi@' 35678P! 3567-HP! 3567T! &)! >&!
1AB>&S&!X46!15?,),1JA121'c&u(C,!&)! > MHKKIs!h,>=&#! &)!-& #(LiA! "#! . 1AB>&S&! UT'A*=&!
35675\0\7\8\3\Q\b\:P! ($)@*! ,@! #$%&, @! =&! >,! >¥($1#P!,.)$%&! ,>1'(! >W;*)*ABEBELYE
3567-H!%$,! @#&! Al#l_@F$G@$)$#,)$1# A*=$*&!B,'135638132.3&u(C,! &)! >N HKKIMA 7&))&!
Al#l_@F$G@$)$#,)$1#! =&! 3567-H! &()! ,>1'(! . 1#($=*"*&! .1AAR!EBA&*! =&! >,| %1$&! 3 #.1#$!
l:1A$=,1&)!, >N HKLfMA bW*),B&! (@$%,#)&! &()! >WESHEBIHB A ERY | &#=1#@ .>*,(&(! (B*.$USG @ &(
)&>>&(IG@&!p+3_8477LP!Ibpj\LAIR@!3561T>,@ (1#P!J.;,'&'P!&)!6$&=&#;1U&'IHKLfm

+'1> 1 (@$)&P! (@$%,#)! ($! >,! .&>>@>&! &()! = #(! @#! *) JTREBPSEE@S! 1B)$1#(! (1#)!
BL(($F>&(1B1@')& A$#&'1> 1B, ) $1#M- #(1>&).,(I="WEBH@ >&!&#1.1@'(1=&!"*B>$.,)$1#!IB;,(&! IMP!
B*(&#.&! =WT7b! ()1BB&! .&))&! =&#$<'&! Id#$B(.;&&'"| &KeriNH+3_8477L! &)! I6XL5! $#.$(&! ,>1'(!
SW5-6!(@"1@#!.1)*1=&!> I1>*($1#PI 2*#* #) @#&!$#) &2 @BYPIF@ &#.&!I5":Mh #?18)!, >Nkt &!

F'$# . 1= #)! =&%$&#)! ,>1'(1 >&! (@BB1')! =&! B1>NA* (&([$1#&S>&(! [+:bIm! )&>>&(! +ab! $1),P! +a
C,BB,P! +ab! #@! 1@! 48DLP! G@$! $#3$)$&#)! @#&! #*1(NBR E&RH! A ($1#P! >,! =*B, ((&#)P! &)!
B1@'(@%$%&#)!'M@(G@W,@!B'&AS$&'IU', 2A&H#)!1=WaC,c,CSHHIUE, AAITH &), >MNHKLKS!Y1!1&)!
SMHKLLS!5M4M d>@7!&)!, >N HKLHMA W& S) HGEIH I BRSS! &#1'&)", $)P! (&!>$&!,>1'(1,@!
F'$#1 .12 ) # L (NH); ) S =W @H&! A #$<' &1 45-"L_=*B&#=#)&! Ib1#?Y&NILLmN b, 1 ™*(1>@)$1#! =&!
8))&!%) B&PI$H)&'A*=$,$'&!=&!>,1%1$&!=&!'&. 1AF$# $(HABR! 4Ym! F1'=*&!B>@(!>1$#P! =*B&?
=@!.1AB>&S&!3567-B56 7T I8#USHP!>,1901$&!1684| B&'A&)!>&!'&)",$)*%&8)EESIHENNB 1) #)!
)1@M1@'(I>WT7h!,%,#)!'& >$?,)$1#/!
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- H( @H&! &>>@>&! #1# *B>$.,)$%&P! >, *B, )$1#! “WTTAR B $&! 684! &)! =&! +:bJ!
)&>>&(148DLI1@!+abl&),m!lI7>, @ (1#P1J.;,'&'P1&)16$& 8K IV &
|

a3J*&7 &K&CHI"(H/1&'% 18", ==3)%/(1& #IEH1*/(1& Y& $*&i& %6 & C*/
0"=82)A)="%& WDON.1&.:&,1&)!+,) &> HKLj)n

! &
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W:M%1&0#,% 18 '%&)3E*)*(,#/&'%1&"11;)%1& %&$FG6BE&

* M%1&"*11;)%1&1g)H&UR-+:&
!
I b&(!.,(@'&( (SAB>& F'$#!=&! >W5-6!7J0m! (1#)! SB( PESAN5-6! >&(! B>@ (! U*C@E&H)&(! ¢
(1#)! &OSA*&(1 V! &#%$ 1#! VB K .&>>@>&! &)! B, M1@' b&(! 730! B&@%&#)! (&' UAR&EHE(#
U, x1#(@!
- 'HSHU"&' () * S+ HASD, ¥ S, &H+$5.%-)/0#(1)-+$+'F,*$234 8596 1) 6(-5+$&+66,6" (A+ 7S
- HSY SHE )+ SH,"BI)-.+, %, ) " 1. SY 1+ 1#). (%) %6%+.011$1'213 |
-1 $%H &'V&H (") V&S, K+ /[ EHBVBRIS (#'$")*$%o+,-( 1,/-($010%203'4"2-( $-))-( +,-(
"#$%& () (1"# $Y&' (# )*# 19"+, (-(# 1%./,(*0# 1.(\# ,12345# \%&6# T(8+[H/Q"Yo*# %)t 7(# I#
I"HS&™ (1')$*+ #,'$+ -+ "1%)0-".+ - Yo+ %!"0&!10".%+ YoQQIAISH -+ &.+ -."$ . "F'#S %o#$ &' ()$
Mg 1M
!
| "#&!7J0IB&@)!AGH& IVISW&UU1#="&A&H) =W @#&B: ) BIHRIF>1G@&'1>,!) #(.'$B)$1#!
1@ &' @H#&!7-018)1=* >&#..&'1=&(1($7#, @S!=&!ALH@> $'&!Y &&'&(1&)! Y&'?&#'1);& THKKIM b
=*)&.)$1#! =W@#&! 7J0! &()! * >$(*&! B, >&(! B'1)*$#&(! B4 1a+11! I8@ ()&'A ##! &)! > HKILBHH!
A#($=#)1)1@)&(! >&(! BL($F$>3)*(! =&! UT'A,)$1#! =&UBLI&R! $>! &()! #1'A,>! =WE&H%$(,?&'! >,
A@>)$)@=&'=&IU1'A&IG@&!B'&#="1#)1>&(1&S) *A$) {(@R&.ENVB;1(B;,)&P!B;1(B;1?>N.1>,)&!
[+QmP!>$,$(1#!5-6\B'1)*$#&!1@!B&B)$N&DMBENE! I HY M!1@!&#.1'&! ,=*#1($#&!A1#1B;1(B;,)&"!
SUS$H =&! U,$'&! U,.&! V! .&))&! =$PH&EE)*&>> Q8L U&>1BB* @#! ' (&#,> =WE&H#CNA&(! (B*.$,>$(*&
I5+8LP!+6d+P!)N'1(N>_-65!B;1(B;1=$&()*,(&!l:-+LmP! ,B$}95+:pP&)!,@)'&(!>$?,(&(m!.,B,F>&(!
=&! 7*#7&'1 >&(! &S)*A$)*(! fW! &)! "W! ,=,B)*&(! V! >,! F1##&I#BE))EB, ) $1#! =&! >! . (@'&!
IX.d$##1#! &)1 7,>=&.1)) HKKIMA +,'l &S&AB>&P! >, B&' (M) @EEE>S, $(1#!5-6_:a+L! &()! =*>*)<'&!
B1@'>,!.&>>@>&P!.,'1 &>>&! F>1G@&! >&(! B1>NAHAEAWBEBS -+ ) 1@%&! $.$! (,! UL#.)$1#! &
N="1>N(#)! >, >$,$(1#! 5-6_a+LP! >$F* #)! $#($! @#&! REMAB;1(B;,)&! G@$! B1@",! )'&!
) #(UL'A*&I&H#TW_aY!B,'1+6d+""#1 =& @ S$<A&! &S&ABEL@P! =W5+:pP!G@$!B1((<=&! @#&!,.)$
=* =*N> (& =W5-6"1 8>>&! B&'A&)! =&! )" #(UL'A&'| @#&! &B)PAKX+ $((@! =W@#&! *,.)$1#! =&!
>$?,)$1#1 ' )*&! &#! "W_B;1(B;,)&" 386LP! #*.&(($),#)! >,! B*(&&&54+L! &)! +765P! '&)$'&! ,>1'(!
>W&S)*A$)*"WIEH#=1AA, 2*&"Nb&1%$=&!"(@>) #)!&()!. TAFBIIBYA* (&!+ab!F&) !
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! SHIBHP! > 1 >$?,)$1#P! =*B&H=,#)&! =&! +765! &)! pAT7LP! &()! "* HS(CAIB@! bTQf Ib,# &)! ,>"
HKKijs!X.d$##1#18)17,>=&.1))IHKKim
!

M%1&"*11;)%1& #yBPR426+:&

!

I"HSYO&AH (HB)*+,"$+(-.$)"$,012$34156$1#*. 7S, *HEHOHS9, #$)8,87:("#$9*:&. 7$&<<"%T"($,"$
I"HS& "HSYHSE () +,$-.$/'0.-) S 12PBE %6&&I6"™ (%) (*"+, " +-$'%" V(" /,-0% U™ BBEUEEIR (1 #+ 6 (Yo+#

" HS" U0& (" VHHHHS, " &+ 1" +*" L ($/,#,(0" 10-8%,2+*" AEIFHS %1&S$ '()%*'S *+H%%!I& #,-"$ 'S
"HSY%& (#1)'$%o*+ ,-Yo+ (H#%96."- %o+ [-.0-$1+ %."0-$)"+ 1+ &HE&IM()V$22-+ 456+ -$2'78$5-%+ )%%. + 2.-
I"HBYO& (Y14, 5= F+ &t~ SOH+-O*+"HELH+/"2% #F- Yok * +'$+ "1 SH(&O+8&+."1$.$H(&O0+/*+' 3456 7+8¢
'HS%& () *S(+ -0 1" HE" W&(OFHISN"& ‘(%I ! I'H $%# &V(*+%+-(H# M '$%-- 1-#

" HS08 Vo(H'1$)*+ Yo+ A1+ 1$-)/0) SUMHSY& # ()*+), #1--I"#.1/0) 1#234-151) 1# 61 71# 32) 27 21" HHAT
I"HS HE'("HS "%+, "H#S (%--"$ ./0"110120%,$ 1&)$ '13%,#88 AS2A0 #$ (%6-5%#H6HS &20.046HS ",
I"HHOLE " (HHIHSYHSE )+, SHBY& )+ ..~ %$/00%129%'()3)+'45667'%$'857 798Y) 6"

!

"#8&1 7-0! B&@)! B1((*=&'| @#&! 1@! =&@S! &S)*A$)*(" b,! B& @B V! @#8&! &S)*A$)*!
(@'%$&HHEH)! >1'(1 =&! >, *B>$.,)$1# 7&>,! B&@)! 1)'&! ERRIMI=@A&H)! =&! > U1@".;&! =&
*B>$.,)$1#!,B'<(!| @#&! 7IOPI1@!V!>W,.)$1# =W @#&! #EF>1(A8B:@! . 1AB>&S&! =&!*B>$., ) $1#"!
b&(17-01VI=&@S!&S) *A$)*(I(&IUL'A&H) I 7*#* >&A&H)!>14G(B&@ S F'$#(1=W5-6!.,((&#)1=&!U x1#!
($A@>) #&!1@!>1'(C@&!'=8&@S! 7J0! (&!'&)' 1 @%&H) VVBASRASASW, @) &M - #(!.&! =&'#$&L.,(P!:
7-0IB1((<=&',| @#&!&S)&H(S1# (SAB>&_F'$#1=&!B,)I&)I=8;@)€@'&!14,#M;,P!Y 1u,'=P!&)!7&MC,!
HKLIMb&(1&S)*AS)*(1=W@#&!.,((@'&P!&#!U1#.)$1#! —23#&BIBRE %&H)! B1) &' =& (| A1=$U$.,)$1#
LSASC@&(11@! @#!?'1@BEAEH)! (@BB>*A&H),$'&! . IASKIHDASA >BH)&! %&.| @H#&!B'1)*$HEMND&(!
(@& 2 &(1B, =& (1H@.>*, (&((1#) 1 7+ >&A&H) V@ &L!(#(IAL=3US.,)$1#MIVI>WSH&' (& =&
L(@'&( 7H#+&(1 B, AT! IQ&'&>..@>@@#! &)! >N HKL sH=&(B)! >N HKLIMN -W@#&! A #$<'&!
($A$>,$'&P! @#&! 7-0! $#=@$)&! B,! @#8&!)1B1S(1A* (RRIYDSFE. | &#! @HE! >$,$(1# ,%&.! .&))&!
)1BI$(1A* (& V! @#&! =&(1 &S)*A$)*(! IN$>>$,A(1 &)! > HKIEs!, X!'&)! k1@! HKLIMA bW#),)! = #(!
>&G@EFN@%EH)>&(1&S)*A$)(1, @', >1' (| @H&ISHU> @ &H L HEIASELLA! B, ) $1#

!

I"HSY&" S (JHH+ H-, - N HS HBI& &S 1S+ -$.1) HBO' 1" 1MHS Y& (") ("*(+&,- . $'1&."
IS %8 )4+, (-($.(/"01-2"0(3'4('5-67#2-74( 0"0I"#"$"%& () *+,-./0) 12) 3"4") 5') 6'7"#84924("9)
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IHS0& )+ <) *+ () SEH (S, (/($0(110.(23  45(/&(676$'(6'$$&$0),'(60,('$$'(, B&WS"
I"HB%68 %0( )*+&Y6( $#,+96&'%( -.1.0.1+%( 2+8&%('-"./345)%($B"( %7%/10%8(|.+"( 03( "#!3"345.89(:3(
I"H$% &' ()*%+,- /% 0% $11$*% $2/%-3/#1$% /" 1%-, % 1" . A% 5 YT HEILPBARIB &, # () Yot *&+,"-"* Yott Yol #
IHE% &'(")% I()*(+, ) H#S" U&'(" )+, J&OL" *+ - W$S22138 1$# %6&# ‘()14 BAGH &'()*% I"#$%
IHSU&HE ($)* I+, 1--$" $*//01* 2-3+%* 4'5%36343"378* ASH$9* $RI* 13'&'&7);* <3+06*-"+,* O$* 5" 106, -
I"HS%" & HS()+, 3 VB +, $H"&. 1% $E& %" [0#$1.08.$ PHEOBEH(BS*+',-./0!

!

I"#$ %&"#$ ()$ S +(,-$ .&H#H#/0"1*$ 21"$ 3*4."$ 5&6621"$ 0"$ 71B&HA15"$ %'4$ 8"$ 5&6.8"9"$
I"HS%6& (&)*$+,$-.& 'S I"#HE%E&™ $()*+" " /08" 12345".678,9,:";5,<=<9,">?:@538,"&B"
I"HSV& ("), -HSVO&E H.I-"S-"OLH. H (S 220 1" H"-# 1"BABH 1%-/, 3"#4, 3*2"#*"" (/"H56 T#8'%0 1#
"HSYHE (" H-YoHE& ["H#'(012& 3("(& 456"7%*(& 8%*BAR 46& 5:)(& %:465"#'& O#*-& )H&
I"HB%68."196™ ($)*+1) ,%611- +1) +) /%) %$I0+" +) &+) I"HS%R)OWHET) 1) *+) 0-&""28+1) ,"3&+1) '+&&+]) *+1)
IHBY6&! () ¥+, *-. (-/H&'$*-(00,01&"(2*+()*"(3#+(0(,") *H3LB&'&(')*#, *+()* 1-$(,")* +(*01*" %61 1" 1 $&H 4*
IHS%&() *"+,-) #./4) 01#2343(%) 5'./) 3663%) *3) 7%'553/) 128 $8"%" &' (HS &) +H#$ H(-#..(HS Yo H#$
IHBIS%E ()*+),$),"-& (JHSSHYE& ()* (%$+(,-./0(1% ) SHID6&™ ()4
!

" M*&d#,%& % &h#/"(#/&'%1&%f()3], BHSHHH#D; % 1&4BPE:
&

| 78))&1%1$&! (& =$%$(&!&#1)'1$(1B,)$&(IA&H #)I V!>, IXBRIGIKIER) *AS)*(1=&!> !, (@'&!V!
B'1S$AS) >W@#&! =&!>W,@)'&!01Lm!> | =*)&.)$1#1 £t | (EIRRHA! ;28! =& (1 &S)*A$)*(!, USH!
=W>$ASHE' ) 1@)&! AL=$US.)$1# 1@! >*($1#! &#.1' SO (HEN&R! =1AA, 2&(P! fm! > | >$?2,)$1#! =&(]
&S)*AS)*(1 *(@>),#)! =& >W*),B&I B'* *=&#) &M 7&))&! % 1$&)SEHBVE()! =1#.1 B, (! (#(! &"&@"!
(@)1@)! >1'(C@&! >&(! &S)*A$)*(! =1$%&H#)! )'&! Al=$tIBBEIVSH)'&! >&@' >$?,)$1#! 10%)&'A$&'P!
0&)' #=P!&)!b1B&c!HKMm

| b&(1%1$&(1.6YBZI&)IXXBZI=SUU<'&H)!, @ #$%&, @'=& (I FRABSIN(1B1@">,IM1#.)$1#=&(!
&S)*A$)*(Mb,!%1$&!.6YSZI#&I'&G@$L)!,@. @H#&! ; IATHIIERARN D, %1$8&! XX8ZP!IG@$!,7$)! =
AH$<'&ISH="B&H#= #)&!=&(1U,)&@'(l.>*(1=&!> 1%1$&! BLEBR/A> |B'*(&#.&!=W@#&!;1A1>12$&I=&/!
(*GC@&H.&! =& H! VI HK! #@.>*1)$=&(m! (@' .;,. @#&! =& QB =& BL@%1$' *B,'&'1> ! .(@'&!
1J&1>P1J;$AP!&)!b&&!HKLIMMN 8>>&!B&@)! B, ULS(H) RAAZ(S #)! VIAS .. &ASH &#)'&!>,1%1$&!
BYB8Z1&)!>,1%1$&14YN
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$m  "HS%&H()*+, " &I HS%&I(

"#&1=&(!B,)$.@>,'$)*(!B'$#.$B,>&(1=&!>,!%1$&!6 Y8 Z+&QIB@AUBQ@$&)!, @. @#&!A,)'$.&!=&
B, )$1#!&)!1&()!,.)$%&!)1@)!, @' >1#?!=@!.N.>&! .&>EDEHEREI=1#.!> 19%1$&! =&!"*B,',)$1#!
AM1'$),$'&!=&(17-0M7&B&H=#)PI>W,F(&#.&!=&!A,)'$.&/J&IMB1@".&))&! %1$&! &()! VI>W1'$7$#
=&! B&)$)& (! A1=$US.,)$1#(! =@! 2*#1A&! ,@! #3%&,@! =@ (@)&! &RI&%=! *? >&A&H)! B1(($F>&!
>W,BB,'$)$1#1=&!"* " #28A&H#)(!.; 1AL(1A,@S! 1@! =&! =*>*)$ME1') #)&(! (3! B>@ ($&@'(! 7-0! (1#)!
B*(&#)&(!, @' ArA&IATA&H)IT; #?1&)! >MNHKIATPI&()ISABLY) #)1=&IB"™*.$(&'1*?, >&A&H) I G@&!>,1%1$
6Y8Z!#&! B&@)! *B,'&'| G@&! =&(! 7-0! V! =& @S! &S) *A$)* (b&R G@MIE)'&! A1$#(! &UUS.,.&! ($! >&(
&S)*A$)*(I #&! (1#)! B,(! ..3A$C@EAEHB'YB'&(1zN +1@" ($AB>$US&E'P! .&))&! %1$&! B&'A&)! (
*B,')$1#!', B$=&P!A, $(I(1@A$(&!V!=&!B1)&#)BE&ER(P!=& (17-0"

b,! B'&AS<'&!*),B&! =&! >,1%1$&! .6Y8Z! (& U,$)! %$,! >, >SS\ ESA<L! d@IK\J@IK!,@!
#3%&,@! =&(! &S)*AS)*(M 7&))&! )*1=$A<'&! d@! UT'A&! @H@'Q! &#! UT'A&! =W ##8,@S! G@
&it.&' >&!I>&(1=&@S! F'$#(1=W5-6)ERIBW,@)'&! =&!>,!.,((@'&!IZM 4" h,>C&'P! 71'B$#, P! &PIQ1>=F,
HKKLS!3&>>1&)1J.;$>= +1@>)&'THKL m"17&))&!*), BERIABY &)@ #1=&(1&S)*A$)*(1&)!1$#$)$&!>&!
'&.'@)&A&H)! =W, @)'&(1U,.)&@" ("N b&(1 =& @S!&S) *A$)*()!PAKIRIE)! ,>1'(1(),F$>$(*&(!B,"1-65_
+d.(1IB1@'1-65_=&B&#=8&#)! B'1)&$#! C$#,(&!.,),>N)$.| (@F @#$)MP! % #RERY) E&REEB>&S&!
pAT7|_78&#@##1(18&)\bTQjMb&!'[>&!=@!.1AB>&S&!X46P!B&AE))$96,)$1#!=W5: XPI#WE&()!=1#.!B, (
&((&#)$&>1B1@'">,!%1$&!6Y8Z!1d,C,'1@7?C,(! &)! ,>" HKEjSETERE,#?P! &)! h$>(1#! HKLfs!5B,'$.$:
0,&'P!&)!Q,@)$&'HKLjm

J$! >&(1 &S)*AS)*(! #&! (1#)! B,(! M1$2#,F>&(! =$'&.)&A&BR)(ESAD' (! B1@"1#)! 1)'&!
'&.'@)*(!, USH! =&! B*B,'&', @' A$&@S! .&(! =&'#$<'&(\BH@BR> =&! >$7?,)$1#" 7&>,! B&@)! 1)'&! >&! .,
>1'(CA@W@#&! &S)&#(SIHAFIHB 1@! @# ?'1@B&A&H)! .;$ASG@&! (1#)! B™*(&#)(|K@REW@#
&S)*A$)*(1=&!>,17-0M +,1&S&AB>&P!-65_+d.(IB&@)!,.)BIGR 3>, (&!5")&AS(P! G @$HEI&' | @#&!
&S)&H#($1#! TW! (SAB>&! F'$#! 17;,#2! &)! > HKLis! b{Z&ARN HKLImA "#&! U1$(! >W,.)$1#! =W5')&A
)& ASH*&P! > | C$#,(& B;1(B;,),(&! +6d+! I=*MV! A&#)$1##*&! HALS&! =&! *B,',)$1#! =&(! 7I0m! &()!
'&.'@)* %$,! (1# $#)&',.)$1#! ,%&.! >&! .1AB>&S&! p477|_bTER!EFSR')1@)! 2'1@B&A&H)! fW_
B:1(B;,)&!'&(),#)! 1@!=W,M1@)&" @#! ?'1@B&A&#)! B;1(B;,)&! B) GNERW! =&! >W5-6"1-W,@)'&(!
#@.>*,(&(1 BL@"1#)! ,@(($! $#)&'%&#$' &#! Ul#.)$1#! =SS Jliz! VI 1B*&'P! $#.>@ ,#)! ,$#($! =&
#1@%&,@S!&UU&.)&@'(1=&!>,I"B,")$1#!.1AA&!5+b3P! hABRISEBL! X46P1386L! 1@!&#.1'&!8pal.!
17;,#21&)!, >MHKLIM#E&!*), B&!=&! (N#):<(&B&@)!*?,>&A&H) 1) &!1#* &((,$'&!, USAIAR> &'l @#!%$=8&!
=&! *G@&H#.&MN T&H&()! '*,>$(*&! B, =&(! BL>NA* (&(! =W5-6! .1AA&! +1¥A@@! +1>I> AF=m!
|0&F&H#&CP!+&=&'(&#P!&)!d @#C&>HKLjs!5MN 3N XK &) N3 !, >MHKL mA
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I"HS %68 (") HS +,,"$-./012$ 34515+ FHS %8 (&) &) $+&S$,-(1)&'S,.$'/0&1)-2*$+&0$ &3) /(-)/0$
#6811+ %% (,-%6(%")' #-Yo(H+0H QIVMHELRE 8 &B(&) (*+, (- JOTHSY%E () $(*+#,-.+,S("1+(,+,(
I"HHSI%S8S Vo Y1) +H$ - (. B(/ YoSH+10%0/" (S YoHSUEINOE & () ++, "HS&'()*+** -& [+--0&* 112&
I"H$% & '% (1% *+**8% -0 ./+0'*/+% 182% &3'456*'5 206 QW RFHUE O* % $+(,- 0(1%2%3)4()*(%$+
I"HE%& ()% +&,-+&./1&01-23. 1181 " #4%&56 789::<=*&./[BBR@LEA>& 82B&./&81>&!"#?C

'a3J*&8&KENSS; 1()*(,#/&' %&$*&d#, %&BPI&$*11,j:%
!
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$Im  1"#$%&'#(()* !

8#! >W,F(&#.&! =W@#! U,.)&@" .>*! =&! >,! 9ZF&1ANB d@iK\d@IKP! -651.(P! p477jP!
7&#@##1(!Ipb3m!1@!bTQjP!>,!.&>>@>&!B&@)! *BlAS@HRLTER! X X8Z!17;,#?!&)! > PHel(Im
U, )&@'(! &AB'@#)*(1 VI =W, @)'&(! %1$&(! =&! *B,',)$1#P! &#EBHB/@SEY P! (1#)! ,>1'(! @)$>$(*(!
1AA&! +54+LP! >&! .1AB>&S&! X46P! 7)T+P! -65H! &)! >,! B1>NEH)(&) +1@! |[mP! p447L! &)! bTQf!
I5@=&&)P!J,>>&(P!&)! 7,>(1@! HKKjs! -&.1))$?#$& (! HKKis! @R##MHIKKIS! JSA(&C! &)! > HKLLs
Y1u,'=PIE #&cP!&)1J),'CIHKL s!X,)&1(_Q1A&C!&)!, > MHKLis! $&PIR)Nb&&!HKLIMA

!

I - #(1.&))&! %1$&P! >, 7-0! &()! =¥)&.)*&! B,'l +54+LM 7&! U, )& BIBE&E! '&.' @)RAH@!
1AB>&S&!IX46!&)!1=817)T+N7&(1=&'#$&' (1 2*#<'&#)!>, U1 AVNGD#HS. &S)8#($1#!TWI ($AB>&_F'$#!1?'t
VI>&@',.)$%$)*1&S1#@ . >* I @IL#?!&)! >MHKLfs!:,C&=,1&)!, >N HKKis!+,@>> HKEQmBI #.!
B>@(!$AB1),#)&! B1@",!1)'&! *,>$(*&! %$,! >W,.)$1#! =&! ObX @pae! &)! > HKLFS! Q',%&>! &)! >
HKKIs! kM k;@! &)! > HKKIs! X$A$)1@! &)! INASH?M ZRIBRIEHOP! (3! .&))&! =&'#$<'&! &()!)'1B!
$AB1"),#)&P!@#&!"B,')$1#1%$,!>,1%1$&!14Y!(&',|B'$1'S(HAULM 2 N HK LIS I M -&#218) S AMHK
"#&IU1$(1&SB1(*&!B,"1>,I"(&.)$1#P!>&(! *C@&#.&1=IA$>1?$&P!($) @*&(!1=&!B,)!&)!=W,@)'&! =&
> 1,(@'&!1,>>#)!1=&!=8@S!VIG@&>GC @& (=%, $#& (| - QPB&AYEEL)! (&!>$&' 1B, . 1AB>*A&#),'$)*
ld&#)1&)!, >MHKL MM b&(1&S)&#(S1#(1#1# 1A1>1?@ &I R4 HAF*&(1B, 1>W,.)$1#1=@!. 1AR>&S
p+3_8477L!I5;A,=!&)! > N HKKIMAM b& (! %$=&(! =&! (*GC @EFRHH (1#)! = #(1.&! (1. 1AF>*(B,"!
+1>):&),m!I4N-Ah11=18)1-1@F>$*THKLIM!,%,#)! G @ &! b TIAR I @H0BFY) 1>& (1&S) *A$)* (Y @$.; &#!
h,#?1&)! > NHKK s!b$,#721 &)1, >N HKKIMA 8#USHP 1 $>! JIGEIARIN& ! C@&! +54+L1 &) >WSH)&',.)$1#
p477L_bTQf! (1#)! '&G@$(! B1@" >,! A1=$U$.,)$1#! =&(! &S)*AR)*@.8Q)&A&H)! =&! +1>I);&),m!
IX,)&1(_Q1A&C!&)!,>MHKL mA!!

&
" M*&dA#,%8&'%&)%"#].,/*, 1#/&a# I#$HD; YR 41P:
&

I b, %13$&! 4Y! #*.&(($)&! >,! B*(&#.&! =W@#&! A,)'$.&! =&! *B()@IHU1'A&! =&! (*G@&#.&!
1AL>1?7@&NM78))&!=8&'#$<'&!(&)!=&!?@$=&!B1@' @& §$.@'(!ld1u,>.cNC1u(C$'HKE 'm
78>, 1B&'A&)I*?,>&A&H#)!1=&!'&(), @'&'| @#!U', ?A&H#)I=WS$#UPAINB @&!G@$!,@',$)!*)*IB&'=@!>1(
=&!> 1, (@'&M-&I A #$<'&! 2+#* >&P1> 1 '1A,)$=&! (@' B&#)&! &#!B;,(&! ! &()! @)$>$(*&! . 1AA&!
A)'$.&!1=&!"B,")$1#"N b, %1$&!4Y!) 1@%&! $#($! (1#!,.)$%RBHER), @S! B;,(&(!J!'&)! QH!=@!.N.>&!
&>>@>,$'&!a");u&$#! &)! >MHKL MM 8>>&! &()! &#| BFo#&I&KR! *B,'&' =&(1 7-0! V! @#&! 1@! =& @S!
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&S)*A$)*(P! G@WE>>&(! (1$&#)! .;$ASC @&A&H)! ALl=BIIEHAYM@HAY! &()! =1#. B>@(! .1AB>&S&
= #(1 (1A% #S(ALIG@&!>,1%1$&!6YBZN 8>>&! . 1AB &IB3 @((SNV&UU&.)&@'(1&)!&()! =1#.1B>@ (!>
[d1u,>.cNC1u(C$!HKL s!7;,#?1&)!,> MHKLim"

"#$%& (#S"#) H+,-"#.[#" O# 1* 2319 % & '$#() *+,-&S V' #S%EH %' () ¥+, (*&# $Yo# - #/.&&0)%0# .1,
I"H#$%&' ()*+'&* &, %&'"-(#*-(./O&*$) (* &*1"* 2+ (*/&)80)3*+*4563'7 &*38&5*03*56)#.3% (1&*-9+):*; &%Y
I"#$%& '%& (1)%*"+,-& %)"&+)).%& '%&/0+-"%o (#*"'+, - &M OR/FMKE, %0" & IH#& B(,"1+-%& 6"+ 7 & 8$,.(&6"¢
"#$%&'#!" () *%o+#$!",-) . /$0#) 1$) 2&'#$3%) 456 778) 9$9:28%) 3)$) 45=8) >3!) '&#&1?0$) ' $##3$) & '#! @ #,
"HS 11" 1$%0&" )+, -1t ORI HSY0& &()'(&*+( - JOHS" %&™ ()*+,-." 1%" *,01(&%," 23%" 1%"%" 0'-*%o4
I"I#1$%8& '()& *+,--.& )%/01%)#& 12(3#141#$& 56 7(8%& 9%& +B5BYE: o4& AYBL =#178& Y%tt& >?@-& 3AB
I"#$1%& )" #$HW &' (&$)*&+,-./&0*& 1*& 234& ' (& $#&HIE' &%0'($")$"*&+$,%-./" ($0%" &1'2$3$/%" 4'-*
I""#$% &% '(1)*+#,% |-*#)HS  11"#$5% &'% ()*% +,-./% (0--1% 2345/-1&% 6&07892& ;% <RT8%0=2&

LI '$%&™ () Yo RH$Y6& (%) " &*" +,-.*/0, ("#12(11"HH$%& (%6 &) *H11#$% & Yo () *+#*"+ %6 #)-1.+'+/%0123%
"B SYO&H ()* H+1 4%, JOL(1(H 4. 21341 +1E 1™ 1-"1%(5) *#"H$%&'(&)($™*(+,,-.(/*(JOL(&)($*(+, 12
I"#$% &'(%)*&% &+,*)-./0'&%'1/-2324) &% 5&% .67 8PP &(S()$*& +$,& ,-*,$. #/S Y 0AS % & " #$% &
I"#$%& (& )*+(,-'%& /& 0('& (0,12+.'& .32,45460'& 7'& "WBHA931' I"#$% &'()% *$(% &)+#'#¥ HB%ot
I"#$%%&'$()*(+,"%PIHB(-./1B(0") &H#*%P(-$()*(1*2&) HEHAHB/(9:;5(#822F(+*,'$1*&,$( "#$%&' (%'
I"#$%&'()$*+,-./,10$1-23/0$+3$4+5.18%&'67

I"#$"%&" () HS *+SH(,- T HSY% &'$(%")*'+,)" ()&% -) (#(% . % -) (#(%o-/"% +$) % O+ L (H({2¥R) R )6 -
I"#$% &' ()(*+,-.9%6/0,1.2(-% 34%56#7% 4.% &' (' 3BY6&" &! () *1#+%6tt &t $-1 ,./0- - ) HBY6&' ()* +,* (-.*
I"#H#$%& V6()*+,%- .01, %*2%314.+526+%!"#7$%894 496U BED"8H)" & *+,%-" /%0 1* +(1,")(+2.%
"#$%"&'()*&"+&%,-"%./0%&S+"-#$ &% 1 2-'+#*-+#($%0 3 2044 B5&%04.5/%

4+5! &()! &H#H(@$)&! '&AB>,.* B,' 45-"LM 7&))&! *),B&! &()! @#&! *) B&ERS> 1 %1$&! 4YN 8>>&!
B&'A&)! >,! '&.:&".;:&! =W@H#&! (*GC@&#.&! ;1A1>1?@8&! &)! >VEH). A ! A,)'$.&! =&! *B,',)$1#!
B1'),#)! .&))&! =&#$<'&! 1&SIO! .;'1A,)$=&! (}@'m! I;N>1" &)!HKA's! 0'1L@u&! &)! >N HKLIs!
JOF A#N,A! &! >N HKLIMA b&! '&AB>,.&A&#H)! =&! 4+5! B,'l 45-WLIEH61'S(*! B, SW,.)$%$)*! =&!
B>@($&@'(!U,.)&@'(I.1AA&!0475H_+5bOHP!04QL_45- K RESIHKLKS!$!&)!, > NHKL m! &) A<#&
VI> IUL'A)$IH=W@#IU$> A&H) #@.>*1B'1)*$GC @&, BBAIBYNISB)E& @ &N

bW$#%, ($1#! =&! .&! =&'#$&'P! ,@! (&$#! =@! =1 @ FBI&H'$#IANB&! =&! *B,")$1#P! &()!
1';&0)™*1B,"1>W,.)$1#1=$'&.)&!=&!0475L_054-L!h"k;, 1! &)NBKLIMN 7&B&#=#)P!>&! A*. #$(A&!=&!
‘€& &I=&I>1A)'S.& &()! &#.1'&I A,>! . IAB'$(N T>!,1%) A1 G@&! >&(! &S)*A$)*(1=&! 7-0! (1#)!
B:N($G@&A&H)!'&>1.,>$(*&(IV!>,1B*$B;*$&!=@ #1NI@)V;$IHKLLS!Y1'$?1A&!&)!, > MHKLjs!AN@!
SAMHKL MM (1=&1.8))&!'&>1.,>$(,)$1#P!1>& US> AR BAEM ! (1#=8&' $) 12! >&I 7*#1A&!, @!)',%&'(!
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=&! A@>)$B>&(! .1#),.)(! ,%&.! =SUU*&H#)&(! (*C@BVESHP! .&>>&( B*(&#)#)! @#! .&'),$#
B1@'.&#),?&! =W;1A1>12$&" b&(!.1#),.)(! ,%&.! =&(! (*C @&HR&(B1#=#)! B,(! (& ,$&#)! ,>1'(!
$#(),F>&(1&)!)'1B!.1@")(1)&AB1'&>>8&A&#) | B1@' B&'A&L) ) EXQ@FRAB-@ US> A&H) I #@.>*1B'1)*$G@
148#C,u$)cPlb,=&A ##P1&)1Z&#)(.;IHKLjs!|$!&)!, > NHKL mA!

!

bW$#%,($1#! =&! .&! =&'#$&" &#)' $#&! >,! (*B,',)$1#! —QFSHEIWE-6! =&!IA,)'$.&! =&!
B, )$1#N 7&8))&! (*B,')$1#! &()! A,'G@*&! B, >&! =*B>,.&A&H)! =@ B1"),#)! >W;1A1>12%$&! =&!
(*C@&#.&! IF$#! #1AAB>*A&H),$'&m! &)! >, UT'A)$1# =W@#&! () @.)@'&! ,BBATERPY(1@(
UT'A&I=W@#&!M1# fiiY#E>$= N 78))&!()'@.) @'&! &()! (), F$>$(*&! %3, @#!'&.1 DWBIA&E.B
- >11BI8??7>&'P! THA#P! &)! 71S! HKKHmMA! bW, ((1.$,)$1#! B, .1ABBARH)E! >&! U$> A&#H)!
B*(N#,B)$G@&! &)! (1#! F'$#! .1AB>*A&#),$'&! &()! BL((SF&EIR4,! =$((1.$,)$1#! =&! 45-" LN 7&))&!
=$((1.$,)$1# &()! =@&! VI >W,.)$%3$)*! =&! 45-jP! G@$! UYL I F ESSE)*! =&! >, Iy1-1 B! [hA! -~
h'$?;)!1&)! Y&N&'THKLmMAb,! (N#);<(&! =W5-6P!#*.&((,$'&! IF)EBRI =&! >,1*B," )$1#P! &()!*,>$(*&!
B,'1>&(! BI>NA* (&(! +1>1=&>),m! &)! +1>1&),m! IX.T>u',$);! &K st HIA1)1! &)! > HKK s! XA 5Al
h$>(1#18)!, >MHKLMA 78))&I#+1(N#);<(&! B&'A&) ! =&! *|@BS$EU1'A ) $1#1 2*#*)$C @& G@$!,@',$)!
N'&IB&'=@&!>1'(1=&!>,!.,(@'&N T>1&()! $AB1') #)! =&! B3GR .&))&!*), B&! =W$#%, ($1# =@ U$> A&
#@.>*1B'1)*$G@&! &()! .1#)[>*&! B,'! =&! #1AF'&@S! U, )&@'(I#&A&(! ,USH#H! =W*%$)&'| @#&!
'&.1AF$# $(1#! =&! (*C@&H#.&(1#1# _1A1>1?2@& (M "#! B&NSHN B1@",$)! (W,%*' &' &S) TA&A&H)!
)1S$G@&!IB1@'>,!.&>>@>&P! &# 2*#* #)1=&(!) #(>1LMIEASC @ &(1&)! =1#.| @#&! $#(),F$>$)*1=C
PH#1IA&IY&N&'THKL mA

51.81#$%&,@!=&!>,1%1$&!4YP!$>! &()! $AB1'),#)! =&! B SHEL GBI @)!1)'&! (@F=$%$(*&! &
B>@($&@'(! %1$&(INL@H)&(! G@$! (1#)! >&! yI(N#);&($(_=&B&H#=&#)! () #=! HEIISHWP! > |
*B>$.,)51#! $#=@3$)&!B,"!.,((@'&!I0T4!0! F'&,C_$#=Q@)RHAREBIE>,! % EBRIB,' ) )S1#! >, (3G @&!
=&(17-0!1.4Ym!Id1u,>.cNC1u(C$!' HKL m"b,! =3UU*&#. K& %138 (' &()! LF(&'%,F>&! = #(1 >&(!
B'1=@$)(! U$#,@S! =&!>,1*B," )$1#MN 7&"),$#(1 (&'1#)! .., )*&HP,! B*(&#.&! =W@#! .'1((1%&" 11@!
J1B(&A&H)M! >1'(I G@&! =W, @)'&(! #W&#! B1((<=&'1#)! B((1B&((! (1#)! =*U$#S$(! .1AA&! @#!
* . #2&!, @1 #3%&,@! . 1AL(1ASG@&! &#)'&! >&! F'$#! =WBHR B &! F'$#! =W5-6! N, #)! (&' %$! =&!
A)'$.&I=&!1"B," )14 "# '1((1%&" N, #)! >$8@! &#)'&! =&@S)$=&(! (@'(! =, #(1=&(! >1.$! #1# _
1A1>17@&(IB1@",| =1##&'1 >$&@! V! @#! ™*," #?2&A&H)! ;' 1ASG@&! |h,;F,P! Q1'&P! &)! d1(;> #=!
HKLfs!h&()!&)!,> MHKL mA!
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$m HS%&!($)*+,-* /M

b,! M1#.)$1#! =&(! F'$#(1=W5-6! &()! (), F$>$(*&! B, 45-"j! &BEWR! (N#);<(&P!'* >$(*&! B,
+1>1=&>),mP! (& B1@'(@$))1@)! ,@! >1#?! =@! F'$#\WWE-BRBYEASI® . LAL(1A$G @&P! ?'t.&! V.
SW,.)$%$)**>$., (& =&I+SULIXN5Nh$>(1#1&)!, >N HKLIHI)C,>C 1%, IHKLIm

!

M I"H$%E&!($)*+,-*.1.0 1!

"#&IULS(1>,| (N#);<(&!=&(IU', ?A&H#)(I=W5-6! A #G @ #)(I'*, PSE&_>11BI1&()!=*(),F$>$(*& b,
A)'$.&1=&"*B, )$1#'&B'&H#=1(,!()'@.)@'& &H# =1 @F>& WMEHELE)!>&! ($AB>&_F'$#!' >>1#2* (&!>$&
(|(*C@8&H#.&.1AB>*A&H) $'&I(@'>W, @)'&!&S) *A$)*I=&!&NJK(@>.cNC 1u(C$! HKABNV*G @$>$F' &P
&#)'&!.&))&! %1$&! &)! @#&! *(1>@)$1#! >, ($C@&! =&! &()SIB&HAPI =&/ U, )&@'(I *?2@> #)! >,!
(),F$>$)*1=&1> BL1B!, >&NI&)!, >APHHA!
|

SEEM I"HSY0& ($)*+%0, HH(-8. 4%, *0$(IH! 1

AAB>*A&H),'$)*! ,@! (BAB>&! F'$#! *.)*1 =&! > | A )'$.&! =&! *B, J§P! UL'A #)! ,$#($! @#&! =1@F>&!
M1#.)$1#82 1>>$=,N!IX,)1(1&)! h&()! HKLim b, *(1>@)$1# =&! .&))&! 2 H@AHELEN Y 1>>$=,N! &()!

* S$(*&I B, @#&! ™, )$1#! =& =$((1>@)$1#" 7&))&! =S (=GB >,| A$?' ) $1#! =& (I M1#.)$1#(1 =&!
Y1>>$= NI>W@#&!%&'(I>W, @) &M 7&))&!1), B&I&() BHBEMRAEEIDDXIITA, $1&)! >MNHKKfs!7,),> #!
&)1, >MHKKfs!7,' 151871 =&'1&)!, >MHKK m!&)!=&!> AIR&SE+aTTTIINYAI7;&#18&)! >MHKLiMPI&)!
A<#&IVI> 1UT'A)$1# =W@#&! () @.)@'&! BB&>*&!1y:*A$., 3882 () @.) @'&! &()! (B*.$USC @&A&H)!
*(1>@&!IB,1>&!U,.)&@'4XTLI01.G@&)!&)!, >N HKLmA AR @)L @ F>&(IM1#.)$1#(1=WY 1>>$=
“(@>)&I&H#=&@SI=1@F>& F'$#(1=W5-6!(,#(!.'1((1%& (!

b&(I M1#.)$1#(! G@$! *.;,BB&H)! V! @#&! *(1>@)$1#! B, 1#BI(LAGSS >, %1$&! J-J5P! U1#)!
$H)8'%&HS | =&(1#@.>*,(&(/(B*.SUSC @& (!.,B,F>& =RIGE@M1#.)SEME>>$=, NP1 1AA&IX"JIL_
8X8LP! JbpL_JbpjP! Q86L! 1@! &#.1'&! p+3_8477L! InN,))! &)! ,>PHHKLP! b&(! F'$#(! *(@>),#)(!
B&@%&H)!,>1'(Ir)'&B1)&@'(1=&!.'1((1%&'("

!

8# . 1#.>@($1#P! F$&# G@&! >, *B,' )$1#! =& (! 7-0! B& ABHFIEH\@#&! AL)! .&>>@> $'&P! >6
%1% =& B, )$1# BRA@%E&H)! )& A@),?<#&(! &)! (1#)! >&(! B'Ht.$B@E& (! =W$H(),F$>$)*!
T1AL(1ASG@&!,B'<(I=1AA, 2&(IVI>W5-671b,1%1$&!.6 Y SBBRE)& > WH(&)$1#1@ !>, I=+>*)$1#1=¢
B&)$)(1U',2A&H) (! 1$#=&>(M!,@! #$%&,@! =& >,! .,((@'ESEIQ(LHRH@ (I VI >W, . )$1#! =&! =$UU*&#)&
#@.>*,(&(1&)!B1>NA* (&(P!,%,#)1>,1>$2,)$1#1 =&(1&S) *ABFISBILXX8Z! &()! . 1#($=*"*&! 1AA&!> !
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%1$&! =&! *B,' )$1#! >,| B>@(! A@),?<#&M 7&>>&_.$! (&I GENBEI B, >, =*>*)$1#1 =&! U’ 2A&#)(!
=W5-6!($)@*(1&#)'&!>,!.,((@'&! &)!>@8FH.&! =& AS. T1A1>12$&N BHUSHP! > 1%61$&I 4Y 1 &()! . 1#($=*"
1AA&!I>,161$&1=&1"*B," )$1#!> | B>@(1U$=<>&MN T>! U, @HLEBEE@E! >, *(1>@)$1# =&(1 7-0! B, !
&))&!=&'H#$<'&I B&@)! A&H& V!>, UT'A)$1# =&! "1 ((1%& (N IH1%&" (! (1#)! UL'A*(1 &4)'&! =& (!
2 1AL(LA&(H1# 1A1>1?2@&(PI$>(1B&@%E&H)!, > 1 (1=8%&H#S | @HQ ERERRI=WSL (1A$SC @&

|

'a3J*&[ &KE&NSS: 1()*(,#/&'%1&E)%J,c)%1&3(*E% 18 '%&$*&0#, %&IP&
|

37



-'a3J*&_&KE&NSS;1()*(H#/&'%1&EH#11,.,$,(31& % &) 311ERIGHERIPRS
& &
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U: 2¥1&E*)(,":$, 9808 $% 1 &P BKRRHSHD, |; %0&&

&
1@)&(1>&(17-01#&! (1#)!B,(1,>*)1$'&(1 1@!B,);1>17$C @SKHTRL.&((@(!B;N($1>12$G @&(!
B'l=@$(&#)! .&(! =&'H#$<'&(P! ,USH! =&! P*#*&'| QHYFEBUREG@&! ,@! (&$# =&! )NB&(! .&>>@>,$
B,)$.@>$&'(P1&)!$>>@()'&#)!=&!U, X 1#I$#)* &((,#)&!> 2RAAS BPA&(1=&!"*B, ) $ 1#=&>W5-6!
!
* K1(CI%&,IJ:M,(*,)%&%6(&d#, Y% &BP I

$M HS&()FH", +H-. /011N

b,! ‘& 1AF$#,$(1# DI-mZ! &()! @#! B'L.&(@(! (& =*1@>#)E@1' =*%&>1BB&A&H)! =&(!
SNAB;L.N)&(! 1 &)1 0N T>I SAB>$C@&! >&! ™" #P&A&H) B @APTHIAL . 1#)&# #) >&(1 2<#&(1=& (!
SAA@H#1?>1F@>$FR(! &)! 0,(($#?! HKLIM" bW, ((&AF>,2&! >*)1$'&! =&! (&?ARHB@&(! D!
19%,'$,F>&mP! - I=$%& ($)Nm! &)! Z! IM1$#$H#?m! BEBBDHE! 28! %,'$*)* =&! '*.&B)&@'(! ,@S!
HS2<HE(! %08 @# HLAF'&I >$AS) =& 2<#&(M -&! U x1#! B&PILS ! yI'& 1AF$#,$(1#12! DI-mZ! U,$)!
$H)&'%&HS' >, 1061$&).6YBZI&) HWSAB>$G @&!B, (1>, 1961$&14 Y !

b,! '& 1AF$#,$(1# DI-mZ! &()! $#$)$*&! B, >&(! '&.1AF$#,@U! 4! 45QHP! =&@S! U,.)&@'(!
Q@HSGERH)! &SB'SA*(! =#(! >&(! >NAB;L.N)&(! &# =*%&>1BB&AE)N Ju,#(1# HKLLM!
bW;*)*1=$A<'& 45QL\H! (& >$&! @S! (*C@&H#.&(! (SRHLARBE $(1#14JIm! F1'= #)1 >&(1 (&2A&H)(!
PH$G@&(! DP!-1&)!Z!s! &)1 7*#<'&! @#&! .1 @B@'&! &H)R)! KPR 1#! 7*#$C@&! F1'=,#)&MN T>! &S$()
=&@S!)NB&(I=&!4JIP!(&I=$()$#?@ #)!B, 1>W&(B, &AHIIG CI&&@(| 7*HSC @&(!, =M, .8#)&(M7&)
&(B,.&A&H)!B&@)!1)'&!=&!LH! 1@! HIFBP!=1## #)! $#($\@BH( 8% 4JILH! &) 4JIHIPIG@$! (1#)!,>1'(!
' BB'L.*&(I>W@#E!=&!>W,@)'&!B, 1>&(1.1AB>&S& (1 4BBEBZIZUUL.) @*&!B,1.&(1. 1AB>&S&('UL'A
=&@S! &S)*A$)*(1 =SUU*8&#)&(" b&(! &S)*A$)*(! (&! ) 1 @ MR B (@B&(! . 1=, #) &L @! .1=$#7! &#=m
B1((<=&#)! @#&! UL'A&! =$)&! y*B$#?>&! V! .;8%8&@SBSH®! 58>WSHYE&'(&P! >&(! &S)*A$)*(! 4
1=#H)&(I1@!($?#,>_&#=m!(&!)'1@%&! (1@ (IU1'AL B@@HEIH @ 7&(1=&'#$<'&(P!($) @*& (/@' >¢
ArA&! F'$# =W5-61 &S.$(*P! (1#)! '&>$*&(1 SW@#&! V! XWABYE! SH(S! @# =1@F>&! F'$#! =W5-6
$.@>,$&P1>&1:1487IIB1@'":_.&>>!'&.&B)11&S SBMED ! (EIP@H>1'(1=&(1=$%$($1#(.&>>@>,$'&
(@..&((SYRBH! B, ,>><>&P! @#8&! &S)*A$)*! .1= #)&! &#! y! *BS#?>@ B! 288081 H! &()! >$*&! V! @#E&/!
&S)*A$)* . 1= #)&! &#! yI *BS#H?>&!I V! .:&%&@S!z! 4JIHT! B AENBIS! -&! A #$<'&! B>@ (! =*),$>>*&P!
d@IK IK! (&!>$&IV!.;,. @#&!=&(1&S)*A$)*(1.1=#)&(!,%&.1-65 MHW,@)1B;1(B;1'N>,)$1#!=&!-65_
+d.(184), $H&! >&!'&.' @)&A&H)! =W5)&AS(P! G@$! 1 @ W@’ yJEB#?>& &Y & @S=8! .;,. @H#&!
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=&(1&S)*A$)*(1%3,! (1#!,.)3%3$)* &H#H=1#@.>*,(&" S#USBRIEBL A 7 T8 #@##1(bTQj! B'1.<=&! V!
> 1>$2,)$1#1=8&!. &(1=& #$<'&(114$%&',  X@#1c!&)!, > MNHKKIHAFZ)PY $>>P1&)10@ ((>$#?&'HKL m”

b&! B'1=@$%$)! =&! .&))&! '& 1AF$#,$(1#! UL'A&! $#($! @HERI-GMEBEE .1=#)P! $(@&! =W@#!
" HP&A&H)! >*))1$'&! =W@#! U',?A&#)! DP! - B@S$(! Z! 1J.;,)c! g3t HKLLs! =&! D$>>,"),N! &)! >
HKKffr
|

$EM  I"HPU&' ()", +H-YH&. ", Yo%, #*((/+'0.")/ *+1" NI

b,I'& 1AF$#, $(1#1=&!.> ((&!=&(ITAA@#1?>1F @>$#& (@ IA B US).;'& 1AFS#,)$1#m!&()!
@#! B*#1A<#&! (& B'1=@3$(#)! @#$C@&A&H)! =#(! >&(! IRIABILNE%*(N T>! A<#&! V! @#!
o H28A&HE) =WS(1)NB&(I=W@#! #)$.1'B(M7&!B'1.&((@®)SRBISHW, ) $1#! =W5T-11,.) $96)$13® . &=!
N)S=$#&81=8& A$#,(&M!IX@",A,)(@!&)!, > MHKKiPIHKKKS!4&XHK &) 5P *( A$#&! (B*. $USC @ &A&H)
>&(LN)L($H&(1&H @',.$>&(P!&#)',$#,#)1>,IUT'A))$1#1=&! ASEBE#)(I"OQ!G@$! (1#)!B'$(1&#! .;,'?2&!
B,1"6Q!B1@'l 7*#*&'1=&(! ($)&(! ,F,($C@&(! G@$! (1#)! &HBEIQ$QH#! 701 71#)' $'&A&H)!,@S!
U,)&@'(145QL\HP! 5T-1&()!,.)$U! (@' =&(! c1#&(! =W5-6! BB B2 @%,#)! ,>>&'I =&! L! VI fl CFB" 7&(
=&'#$<'&(P! ($)@*&(! &#! Al#)! =&! *?$1#(1 .1=#)! >&(! .|| $HED'=&(! =&(! SAA@#1?2>1F@>$#&(P! (1
'$.&(1&H (*C@&H.&(1*B*)*&(1&)! (1#)!,BB*&(W*?$1#(! (uS).; 12N SSH(S!, @ (&$H! =& . &(1"*?$LHIP!>1'(
=&!> 17J4P1>WESI# 7TIA@MI&()!*.; #2*IB1@'| @# &ST1HPTIZBRGy#M!1@!1,>B; MmN 7&!; #28&A&H)!
&) $H&!'&(B&.)$%E&A&H)! > | A1=3US$.,)$1#!$(1)NBSG @ SALTP@RI T?2XIB@ ! T?5!1X&);1)1&)!-$!613,!
HKLirM

78))&IA1=3U$.,)$1#! 2*#$C @ &! &()!'&#=@&! B1(($F>&! ?(, BB B&H&H)(1"OQ!1".;:&()*(!
B,"1 5T-" 7&(1 =&'#$&'(! (1#)! AM1'$),$'&A&#)! *B,*(1 B,'l >,1 WIGBAP! 2*#* #)1 =&(! 7J0! .1AA&!
B'1=@3%)(1$#)&' A*=$,$'&(1=&!>,1"B," )$1#!ITA $!&)!, >N HKK#I&)),> N HKKfs! 7,'1>18].;' =& &)!
SMHKK MALD,IB'1S$AS)* =& #1AF'& @ (&(1 7J0! A<#&! IR NS #!=&1 7-017M 8N ] ;' =&'1 &)1, >N
HKKis! 0'&?&#;1'#! &)! ;> HKLIMP! &#)",$#,#)! >W*%$.)BL2AWEHB! 2*#1A&! ,@! #$%&,@! =&(!
(C@&#.&(1.1=#)&(IB1@">&(!.; $#&(1>1@'=& (=& (I SRAIB@>$H#& (N 7&'), $#&(1 7-0!BL((<=&#)! @#&
&S)&H#($1#! (PAB>&_F'$# G@$!I=&%',I1)'&!"(1>@!, % FRMILIPIHS)*(1%$,!>,1%1$&! 6Y8Z!.6Y8Z!
1@! XX8Zh&& :;&$>&#!&)! >MNHKLLs! 71)$c,(1&)! >N HKLFMA!-&! USX (L #)8#k>&! . 1AB>&S&! X46!
,BB,",$)!.1AA&I$ABL),#)!B1@'!>,17J41&#!B'1A1@%.#)!>,I"*B," ) $184E, (@ '&(1 %$,!>,1%1$&!6 Y8Z!
|-$#CE&>A ##1&)!,>MNHKKemA
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: >3,#1%&%(&d#,%&IP

b, A*$1(&! &()! @#&! *),B&! =&! =$%$($1#! .&>>@>,$' A @A CRIRHB=*%&>1BB&A&H)! =&(!
2,A<)&(P! %$,! @#&! ;,B>1n=$()$1# =@! *#1A&! |b1$=>! GEL)SHEKL MM :1@)! .1AA&! >&(!
A #S(A&(!=*."S)(! B *=&AA&H)P! >I'& 1AF$#,$(1#! A*$1)EB8.'&B1(&! (@' >,'UT'A,)$1#! =&! 7-OP!
$#=@%)&(! $.3! B, @#&! )" #&()*' (&' .1#(&'%*&! =&! > | ;@B@,AASU<(®! J+al LI41F&)! &)! >N
HKL]s!J.1))! d&&H#&N! HKKIs! X,;,=&%,$,;! &)! ,> " HKKLMA! bQBIHHR()! * >$(*&! B, >,1 %1$&! 4Y!
1d'&M.$!&)!, >NHKLHMA!

b&(17-0! (1#)! $#)'1=@%$)&(! =@' #)! >,! B'&A$<'&! =$%$(JFH@E&SLI+al L! . 1@B&! >&(I=1@F>&
F'$#(! =W5-6! &#! '&().#)! &H#H(@$)&! ,)),.;*&! ,@S! &S)*A$)*( "WHat#D,! B'&AS<'&! *),B&! =&!
*B,' )$1#! U,$)! =1#.| $#)& %&#$' >&! .1AB>&S&! X46! &)! 7)$+@*(IIBE'&! .&! NB&! =W&S)*A$)*P!
F>1G@*&! B, @#&! &S)&#($1#! B'1)*$C@&! 1IN d&&#AM RILISKRE, >&P! + #P! &)! d&&H&NMHKK]mM
bW&S)&#($1# fW! (SAB>&_F'$#! 274#*+&1B,"1> 1'(&.)&IHBIHE)&! B, 4+5P! %, #)! =Wr)'&!'&AB>,.*!
B, |-X7L!@#&!B'1)*$#&! =W*.; #?2&! =&! F'$#! 5-6! (B*. SUBG@IA*$1(&m! &)! 45-"L! 0@ ?'&&%! &)! >N
HKLLs! 7>1@=! &)! ;>N HKLHMA! b,! '& 1AF$#,$(1#! &()!>*&Y(B*P@#! .1AB>&S&! (B*.$USG@&! =&!:
'&.1AF$#,$(1# A*$1)$G@&P! Ya+H_X6-L!I8#1A1)1!&)!, > N HKKIZIF+&cc,P! 7, A&'$#$_a)&'1P!&)!
0$,#.11 HKLKmMA! 7&)! *)*1=$A<'&! (),F$>$(&! >&! U$> ASBNFBCA&! 5-6_45-L\-X7LP! &)!
U,%1'$(&!, $H#(SI>WSHY%, ($1#1=&!.&!=&'#$&", @ (ASHAG! TA1>1?@&!I4MZ N +&cc,1&)!, >MHKKImA!

8#1B>@ (I=W@#&HRIBWEUUE.)&@'(!,%&.| @#&!"B,")$1#!B,"1%1$& 4 YPISHEC@)E41)& !
@#&! =$UU*&#.8! >1'(1 =@! .;1$S! =&! >, A))'$.&! =&! 'SUAFEEH &QUU&L)P! >&(! .&>>@>&(! &#! A*$
@)$>$(&#)B*U*&#)$8>>8AEH) @#& (*C@&#.&1=@ ;1M HI2@&!B>@)])!G@&!=&!>,!.;'1A,)$=&!
(@' Ib1$=>HKL]s!|$,1!&)!,> NHKLHmM

8#HUSHP! @#&!?' #=&!B,)$&!=&!.&(I'&. 1AF$# $(1#(| A USB @R @& (!, %&.| @#!.'1((1%&'P!
USH =W, (@'&" @#! F',((,?&! =WS$H#U1'A,)$1#! 2*#*)$GC QRPBAQILHR U@)@'&(" 7&B&#=,#)P! >&!
A* #$(A&! B&'A&)),#)! =W, ((@'&"! @#&! B'1B1)$1#! *>&%*&U=8D)$1#! (1@ (' UT'A&! =&! .'1((1%&."!
'&()&!&#.1'&IA,>1.1AB'$(1IIMN #21&)!, >MHKL mA !
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2a*E, () Y@K BR=*;(1&'%18&d#,%1& %&)IE*F& #/

!

I"H$ %&'()*"$ +),, &HS -H#$ .($ .)/"O#S [#1%)"(#2$ (&S #)"$ /88HS 5*-("'$ &"$ (5H&LS -#$ .($
IHSIS%&() #*+96) *(%1$, (1) +() =" $+90) -/+(8 $%" &' (") &t *I'(&ctt +(#),$-)-. # (4 Yo (# +,*(%I$S(O(/.#
I"H$%& () (1*%&+,$, -+ #%&/(/%60&

b&(IB'&AS<'&(IB,);1>12%&(!,(1.$*&(I V! @#=*U, @)!=&! *BISHIPW5-6! U@'&#) ! =*. 1 @%&")&(!
B'<(11F(&'%,)$1#! =&! B,)$&H)(I B™*(&#) #)! @#&! :NB&' (&HBRD$! ()'&((! 7*#1) 168D &L d$H##1#!
&)17,>=&.1)) HKKIm~1 7&(1)",%, @S! 1#)! B&'A$(! =& '&>%8'(BEREGX I8, )$ 1#(! . >$1#SC @ &(P! . 1AA&! @#:
NB&(&H($F$>$)*!,@S!"DP! V! @#!=*U,@)! &#CNA,)$C @&! $ABSED @&, B IBIAHL&! >W5-6/ 5!
B*(&#)P! B>@(! =W@#&! .&#) $#&! =W, )&@'(! =&! >,! --4! 1#)EB@)SE*(! &) =&! #1AF'&@(&(!
B,);1>1?$&(P!,@! B;*#1)NB&! .>$#$C@&! .1AB>&S&P! I&HBE N'BE(! =& HB8J;$ASC@! &)! >N
HKLjs!Z&BB&(&#P!01;'P1&)!1J)&Ye#(#&MHKLLM

b, AML'$)*1=&1.&(IA,>,=$&(1(1#)1=&!)" #(AS(($1#, @) L(LASCEDED6& N "H#&!;*)* 1N ?1)$&!
B&@)!=1#.!.1AB&#(&'>,!B>@B,")!=&! .&(1=*U,@) (" - #(! @ZPGEX!B,); 1>1?$&(!,(1.$*&( V! @#!
=U,@)!=&!"*B,')$1# B&@%E&H)! =*Al#)'&' =&(! B;*#1)NB&(! PYHE(!, @! (&$#! =W@#! ArA&! ?'1 @B&!
=&!1.1AB>*A&H),)$1#M7&B&H#= #)P!>&IB;*#1)NB&!. >$#SC@IRENGAS>, $'&!>1 (C@OW@H&IArA&!Y
=&I"*B,' )$1#1&()!,UU&.)*&M!

@63=%;(1&'%&$*&d#,%&+!1&%E&>>|

* 63=*(1&'%&$*&d#, YR +!|
!

| b,! %1$&! 084! B&'A&)! =&! .1"$?2&"1 =&(! A1=3U$.,)k$ABYEZL! =@! P*#1A&P! )&>>&(! =&(!
SCN>)$1#(1 1@' 1SN=,)$1#( =W@#&! F,(&" T>! &S$()&! BRR(SQIEHRE V! >, %61$&! 0844 +'
&S&AB>&P! @#&! B&)&! =W,.)$%$)*! =&! >,! 2>N.1(N>,(&! 1B IEHAKBE>NBL(&! ,=*#1A,)&@(&!
U,A$>$,>&! [h&'&#! &) >N HKL MM "#&! B&)&! =W,.)$%5p! 280, 2M5-(&! "6Q! &#)' $#&! >&!
=*0&>1BB&A&H)! =W @#8&! SAA@#1=*U$.$&#.&! . %8&.! @HNNNBEIIRX! ., @(*! B,'! @# =*U,@)! =&!
'&. 1AF$#,$(1#! $(LNBSG@&! =&(! SAA@#1?>1F@>$H&MTHKKTAN b, B&)&! =W&UU&.)&@'(! B:
&H)', @S!=8&!>,1%1$&! 084P1)&>(1+6d+P!p477L! 1@!5+:p! RPESEABY! @H& H&@ 1=*7*#* )$1#!
-@AS$)',.;&I&)IX.d$##1#IHKLISI0NZ$ #27P1Q>1%& P& M hBHELIRN 7&B&H= #)P!.&!B;*#1)NB&I#WE(
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B,(1,))'$F@,F>&! @#3G@&A&H)! V! @#! =*U,@)! =&! >,! %1$&! 08, ) HI@HEMA? <489 PKHOQf
.1=,#)!>,1B'1)*$#&! 7J0m! K@D QY 1=,#)!>,|B'1)*$#&! 7I5m! $#(SIB@WALH)'&!*? >&A&H)! =&(!
(NAB)[A&(1=&!#&@'1=*?*#* )$1#IY,N,(;$!&)!, > N HKK s!0,&Cr&HI fs! ZAb$!&)!, >MHKLHS!J #.;8C
A1A#&)! SMHKLIMM7&(11F(&'%,)$1#(1=*A1#) 8#) 1#* #A1SABIWA.&!=&(1=1AA, ?2&(!.,@ (*('V!
>W5-6!B,'1>&(14aJ1&)!1>WS$AB1L') #.&!=8&!>,1%1$&!0841 HEES&. Q!
|
. 63=*;(1&'%&$*&d#,%E&>|
I
| b,! %1$&! XX4! &()! B'$#.$B,>&A&#)! $AB>$G@*&! =#(! >,! *B, 9@ E\W(@&(! =&! >,
A,@%,$(&! $#.1'B1')$1# =W@#&! F,(&! ,B'<(! *B>$.,)$1#! 74&HN*(,BB,'$&A&H)(! |:;:1A, (1 57
d@#C&>! &)! 8'$&! HKK'mA! 7&(! A*(,BB,'$&A&H#)(! B&@% &R @#&!r(1@'.&! $AB1)#)&! =&!
A@),)$1#(N "#&! =&(! B'&RAS<&(! ., @ (&(! $=&H#)SUS$*& (! =& .J#.R&.),@S! ;**=$),$'&(! ! *)*| @#&!
.. @A@>,)$1#!1=&IA@),)$1#(!, @!(&$H#=8&!"*?2$1#(!, BB&>*&(1)8A$$)&!z1=@&!V! @#!=*U,@)!=&!>,!%
XXAM8#I&UU&)P!.&(I"*?$1#(1B,)$.@>$<'&(!=@! 7*#1AK (1841'B8)$) & (! (*C@E&#.&(I*B*)*&(1(@"!
>&(G@&>>&(1>W5-6!B1>NA* (&!B&@)!U, B>BNEIIG! .;1&8)!, > N LeefmA
T>1(&AF>&!=1#.1>1?$CG@&! GAW@#! =*U,@)! =&! .&)) &M LEBA@HIS U =8 A@),)$1#(1 &)! V! @#
) #(UT'A)$1#.&>>@>,$'&N
!
9: 63=*;(1&'%&$*&d#,%&B!I
&
| b,! %1$&! 684! B'&#=! &#! .;,'?&! =&(! >*($1#(! B>@ (! SAB1F@ET#1A&P! B1@%,#)! B,'U1$(!
=U1'A&'>10)'@.) @'&1&H#=1@F>&!;*>$.&!=8! & J&HFR(PI& (1=$A<'&(1=&!BN'SAS=3$#&!17+-m!$#=@
B,1$",=$,)$1#! "D! X, &$M#! &)! >N HKLjMA 8>>&! U@)! &I BERHEE<&! *B,' )$1#! VIr)' & SAB>$G@*&
= #(| @#&!B,);1>1?$&P!V!(,%1$'1p&'1=&'A | +$?A&H#) L (@A! lh@)RI'&S&AB>&! =W$AB>$.,)$1#!=&!>
%1$&!684!&()!>,! B&)&! =W,.)$%$)* =&! >,1%1$&! :7_684 IS W@HRIRGH&(1 8477]! 1@! 8477IP!
A&# #)IVI@# IN#="1A&!=&171.C,N#&!7Im!0MN:Ah$>(MHHE) !
!
*: \0%)#'%)J*&0,bJI%/(#1;I&4\0:&
&
"B $"%0&' () ¥+ +-' +-1"# 0%)+1%'23/# 4,05# + 2% 31 +# ["(" *4BA)BY%*73+# -"-+8# "3%'2'[*7 3+#
I"#$%%& '$()*'$#)+,$)-I"*.$,#$)/0+,) %o+ 1) +,) IBAR #% &' ($# HSY&S' ($) (H#+(, S %0 1 &S Yo#E&!
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I"#$%&'$('&()*)+),-$.$+"$+%/) 0# $1%$(2+)+3$' H(BD2&AP08$H) (5%'$-+'6-$1'$4" &4 #($1'($72&'($
"H#$%&1%'() "+ -5, (#1()'$)-101(2319%')4) %1% "#$HU&'(()*+),-*.*-)/01/2 1"

I"#$ #%&' )&"#$ *+,+*(-, #(JO"#$ 1"$ *"(("$ &+2+1."$ #34($ OATH #$ 6+HHT*8"&"4($ "($
I"#$968 &' ()*+ 1+ -+ $.)/.)$ %0+ '+, 12%, 3+ %+ ")+ 4. W0+ 6" #$%&' () $*006! (+#,) *&) |..'S&H#) *(#)
I"#$%8&()*()+,-%"*(#.(/) 01 () *234&#S. (" # $1%6#" &' ()*+1,"(%+1%-.#/0111# 11)"+0))&#2'3%# 4(3"5# 3) 1#
I"HI$%$EP'()F") &+),"+-).)-#")"1,01$'$0H) +-) 108" $&) * WAL 2) "I') (3+&"4"#')-#) 4+56-"-5)*") 7""™)
I"H#$%8Y'()*+,-+). ) +1&01+2)+&"+3%(#(4+2)+5) 1 B HBW DY B+1(-) 1+2)+768&06)1+50#"-4Y1+"169
I"HSHI&'()¥) S+, HS-1S (' #). S HS%&Y# Yo('$)*'+,-./' 01 (12345' %6 ('$)*' 1 "8$%&™ (") (%o+' - .-/
I"#$%&H ()*+%,-11%&H( )%'('./1H0I%'( &%12-,-3$41%(‘BRU6&"#$ I"#$UH&' ()*"+,1"#$ I"#$%& (&
I"H#$" %" QS "HSY& ' H# "H"$Y&SHIO&()H+), - Yo" +). &HSYo,*+)&/) *(H DHEVHSE ()< ++$,-../$
I"#$%$" &S &H() & HH1SY" &' () $*(%" Yo+, - $*("/0'1$2$%("34,*$"-+.($" &./3) YA Tp | 11"HISU 11"# $Yott
I"#$% &'+ 11"t $%&H ()& $*$+,-,.)# 1.0&))&H 184 '8&2# 18+),8+21 $BS)HRIABG # $)28# 9)&i
I"H#$%&I'&Y6(%')* +(B&* "#$%& 'B& ()*(BH"#1$Y% &$'% ()#$)*'% &)% +'(,#$5% -$*.$)/% 1$-(*01% $'(%
I"#$%68.%'() ) HSUR! " HSV & HHS" Yo&™ () H S Y& () * Yo +*)#) +,5-./$0-,0"&* S ("*$%o-#)" #*$-##") #*$
I"HSYH & (H)*+&,-. " [#&O/#,011'2' 0(-34#1"#,5)-34) OHOUE # T5432"#1"#1", ! ")#"4#1-8-)-3464 .'-#
I"#$96&" (1%)*#" (+,1%, 598" #5%$& 1S (#)*'+'#,$-," # &I

"4 $UO&' ($H# J# *+,-. $# ISHBY"&' () (*I'+ *--%.&'(/+ 01&2+ $&/+ #) (*&'(/+ ) ((&*'(/+ , &+ BBA6+ 7+
I"H$%&' () *+&, ., [0-+1)+18*+&-22-'1-* &'-+1,)3&4) +0& I FUBEBI:; & <-08&4/2)*10&+-*,636=7>*-0&'71/0
I"H$HY& & () +&*"&)" - &()*/O(+0*%/ (+*123*%6&+*I/)0&()-HI)*-(&*'-)/)0, (*%o/ (+*456 T*4587 " #$%
I"HSY&SB!"S (&) SH++,-., $/+50%), BESB I"HS%ES' ()**+,(-%./0".($L(%#2()*33,(456508%77%($1(8'%$99
IS 1"H#$ %8 ($)* &+ &-".(J0&S/-" (1($/"2$&"32/(/04$" (2"- & BT BEBASI V&I HSI%& HS!"$*'$+,-"$
I 1S %8S '%($ ')*+,&($ -%,./0/123,%($ 4/2-($ ()5614ES%H#8H &S () +,1-#$%&S™ ()*+,&$)-"
I"HSHY& () (*+,%-%."() $") (/%) 0/) 1234) 125) &") 126) &'#) F+B/() *:+&#:;*/() |<9$#) 12) /#)
I"#$5%&'() $() *&+,-"#() .*/0) -1(+) $2334%(#5!) $(6%4!BSR#5(!) +85-#4(19) SMSS!%0!&'("1)* #+*

I"#$% &Y' (J# 1HSY&YH Vo ('$)*'+,,-.'[*0%18$22'+,,3."45%6 7&$8%oHAM ;
!
: -kI#I%E&' %&2#" 17 kI%&4- R
&

I"HSU& ()" H+), - Y& "HIO+1#"$2#3&" #* 4.'5"#.32) $)*5BR 7, "SSETHHS I"HS%& () H# +#$
I"HS%6&($) *$) +*') 1% ) I"HSY0 1&H HS V0 *&-++" % &HAL ' BIO6&S' () (HH+( 1 #$" %&™ ()*+," -.&+" $/"
I"HSY& H ()% #+ - " O+ $12#3%+ 4)+2)+0o#+5' 627/'8)30/:+# "HS%&S'( $)( H+( L #$"
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I"H$%E () *(+,) -, %() | */%.) (#) $(+0) 1/,.28%3(14) 5#() *%6(36%() 1/,.2&%3() 7) /**/%3,38&H#) 8+9.#3:()/9(1)
IHSI"V& HS() &)+, HEI"SH (&' $"-$/0"$!"/1*23"$4) Y658 *"$6$) 77)&*-*50$-)&I*("$8#-)1"$)!/,-"9$)("4$
I"HS V68 (H$ (&)"*$*+,-H#$ #$/0$ (0/0.JABISHIE () HS" %68 ()" *+,-./0)" L)' 1"#$% &"%'()('$*)+&")%
I"HE %6&'S1()%)+'&+,,., 10$ %&'S 1,24)2/1(".,'0S %6&S #$BBY)II'1'&*" 03 %&'$ 5)#1'$ 3'$ &"&, +1'0$

I'HS YoH&HS (HB ) +1(,,-"SH 1S I"HS (18,8t ,-"$ (HS O#&,"#1$ 2-"0',-"1$ 0/&/3&+)H IS8 () *+,)
"H$%&() (*+,%-+() ,.$&&.1%) 0%&) &'1'2ACHSYHS %0&'&(&YOHS #'S JH*S Yo+ #1-$ (/0™ &"*1$ )#*$
HS96& () *+'$,(.,))O1-"()*(*0-(1&280&,-1-01-(0-  *)+)2$3*-(.)2,-"$t-( I"#$S UHS &' ()*+$ -5 .(#$
I"HEY6& (), & "t I1I"HBY6&" () "+ -+ SO HS H#-"H 12+ S3("#* FHO+H#&." " 11"+ #)3%*4,03%#
IHIS HYO&! (H(&'S) Yor HH(&, - 1#.&+, 1HY6*+) < #1961 #0+&)2B

I"#$%&' ()S(*1(+,-$( /" #$%" &% (YRS &' Vo () Yo*+)', I"$-*#) %0 (*..'%*/$-0% &-"1#*)$-2/'3% O)#$%
I"#$%& (") HE&" " () HI"SHEHS Y& (%) H#"+,$-. +$/&" Yo", +" OIHIABD &' () %o*(+,-,./08%10%20)2'3402%
I"#$%8&" () %o#$ *+,-.$"/0123#$ 240)%$ 5002*52'5/"$ 216$ 7 BSOFBEHUDS $ #S$ "I#$%" &U"H$%"&'
I"H$Y0" & (#1 1" #SY&" I ("I(H D) B H Y& 'S, +(+, 1 &-".&"#)I#0) 10"V H D' -"#S$) (+" 1 (‘#',122%) | (#
I"HSUH' () +,-*+#.-#1/00" " 1"#"+#.2/(3),+-*1"#1"#14-56"#-3"#1"#.-#7)["#16489: 1#

I"#$%0%3$"&# Vo (JH Yo +"#,$")#%-.&(,/#,1#0/&&/# SR EHABHIHRIA &% () *+&%6™ (B! ,-""* %"
1" U B%I& " I8H () H+1"H* -, & #./"1&.0+"#)+#(1,1%&2("#1+$).13#41#35%/56!'# QU"#$%&!'%(#)&
I"HSV0H" Y& &(&)*S+,,-H#S+1.$/0$H#)$!"#S 1#-J#S (& HBER (RUTHSS 178)8-* #1)-&,#%S 645 (+$-*)&"#9$.
I"#$%&™ () $*&*%) +,-$*.) +,#"1011" 2" #$%& (& "1()'%"*+,(1& "1 #& '.1) 0$/% &"#$% &' (% )*(+,% ', % #-.%
"I MHS 068 () < +,-.) " 1&)" .0+ $" ) (%" 123 1" #$% &' (&)*+,-./0% +/'% 1+0.0,)/%0&) +23'%45'6% +/%
I"#$%&H# ("()*&#+, (-&%(.%&. $I$0$#, ("1 1+-%("-2(34( YoHMBAGUBAE () +&"#! - [#%01+8#211%!2%) 23
I"#$%8&$'()*&+,(-$+($./012($.3'4&$&5*$./86'7$*3+3&$9(8588$2(8$:238$87)1'(8%$'(6'/3) 78%+,(<$
I"#$%%&' () $%%&(*+BESU&' ()* #+11#$Y& (1) *1) +,1-) *1") #%./012!") *1) "3$%,0,3$) .4) *I"$5&43")
I"H$Y8Y0' V" +, -, &.I"HS" I HS%%SE 1SS ()*+,$-1$' ($' /+-0"1.$' $-".$' /#23)-' $" D#,)4' ,$4"$'
I"#$%1& ') (#(11& +& 1,-*(./1%0& 11& "$/2& 3$"1%!& .JAFR(B1& '4$521%6!%& '12& '())7%!"#12& 1"1%!8
I"#$%%& & (") *+(,&-'%3).1&") & %*%%/0.,&-"*+'-&/1')"+1& P& 3$/&") &' 45* *(/$1') &' "6 78!"#$%
I"#$%&H ($"($)*+$,-1/

& &
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" L),"a#(a, ' K1(H#Ea,%&4L18:

I"# 5968 ()B(&)*+,$%)-(&.# /00124 . $#34.#5"6"+&.#"3$),) 5ET D" & '%"1& ()" & *+,%'-")I"&
I"HSY68($)*$) +*)*$), &--&($.) /0'&1#) 2(*') -3) 2'#, 8IS (&+) #$) 6 7 BEBYES' ($) (*#+( FHS$%%" &' (()* %"
"H S8 (Yol ) ¥ *+1(# )/ (# O(L# ,%$*("$1# YeliHo &'% () YA HIESY08" () &*+ ¥ WHSHIE' (I*&+H,
I"HSY&H N ) (+1(),-./()0N01%!2( +'1( +340.9%!(+'()5*  61101)'2(.1'(6),%"*I'2( +'( +340.%](
IHB&! () (+, - (X O (#) )*&.1("+&L)* 1" I"HSU"HS%&' ()'$*+' --./'0)(1$2"2" ()'$*+',-3-/'4%5567'()
"HS%& (HS%& (B 1HS%& (") HS&™ () HS!"$+$,-)"") $I"#SI/0&1'H#S$)"1.-2-3 (41"#5$

IS Y&H () (+"$%(, - "SHI(+,$*/(0%" $."$1(2%) 32" AHZASL(/I" % (4. &AHS RIOHSYoRH 1"
I 1 HSSBRISHY& ($)HE "+ - [ $01223$44&$&Y' 5678/ $68.*$9: UBRBABROS!'6=&-&'($)#$
I"H$Y6& &()*++,-.(/%"01(238(%&1($4568751 (45586 7R BB ERO4BE" 7 (8&(9:<("3(9:=(#"750&75(
I"HS 968! ()*%+*),)+"$-. &IHS VS .-" #&*S (HS0-$Vok-11$ HSIBIFS 04 .+ . SHASBBYO&H (" HHYSEH () %6 (
I"H$%&" &S ()*&+,-'.(/$*0112+8&$304.5$&6.* &S TRBBRL(/*$;(0+5:8*$ &B88&:'&O+*$ &/ +EEHS
I"H U HS %8S Vo8B Y6($%6) %%+, %$-%.$-/%(.$012(3&40%5+ IBGOSEIBH6*9%*$03,*$,($':'%$
HSY6& ("NVHBHSYE () S+, - $/08)1&2%+,,3.$42)&(82$85$) 045+, AITEBS) O#S+1,

I"H$%6&. (Vo) H++,-. &) & 0)%& H'-%6& "+, 1' NBHHH" & ()" +*+IBHB%&' (" V¥ (+)", (" -1 (H9%" Yo (#."
I"HSH %08 (%)) Yo %08+, -/ (H+0+18%6+ ) #" (. &+2%+) L BEWBAG Yo+ -, %/01&.,2%/3% &Y MHEER%667
I"H$Y6& ()*)%$! 1+ ,-.%/%0"1%0. 1$()1%2" (#+'+8-4("15

|
W:63=*;(1&'%8&)3E*)*(,#/&'%1&N2M
!
|1 %8 S ()M + (V)0 X RS % & ()% +,-./0-")12("*% 13456% ."#1% 71"%
IHEY&" (VI (Yo++"T - & SYLEISYo’ H( WH&(*+, - I"HS"%& () (%*"+,"),-" ($(-&/-"0(,/%"+,"., 12")$3%$)(%6*"
" #5068 ()" $*" +)*,-.)/0+/%," (+" $*" YL0$/¥+/%,2" 3(,*,+" 1" A(-"){-" .5)%3%-%3/&'(-2" ', | ""#$%
IHSHY& () (+,+$-(+-$$*$./"-(-0(' 1-%0*-$$-2-%60(3(*UD(RHES*$./"-4(5-6(785(1-*1-%0(90"-(+.%6'6 (1."(
I"HS%& (%) I*+1"HS -$.,/0%) "+ 1"HS LHH#-HS1-$0' (%2, ) LHTB&"))-) Yo WB5%6&, (&6 JHEI" #$" %8 ()"
I"H1$%8&. ()& *+,& )(-.'(/0& 102(& 340(504)& (0& 246724)& BR2& T30/ 8 627) (& @#!A%E IBE& 5()& :7:)9
I"H$% &'1% (8)1% *+#, =)' % ['&&'H SY68. H )" S*SH*&tt 1+, )-*# ( JH . 1% "0, &I%&" 1# 2 & HoBBASH
I"HSUVOIHE™ () *+, $--& ). [HSV&'BI"HS% & " HHS YoHS &' ()* ("+$ #-.$/. OHS #1, 2"3-4#$ '0$-($%45'- $%oH#$
PHSISY8!() *+,) -1 1"HS Y& ("H)$ *$ +$ - +) JHE'S (+/$ (&..,-+/$ (+$ 01234$ 56/'0),)$ +'$ "'+$
IHSHY&, ()& (B (&' "+, (%' -8Y6' .&--I-&Y%' Yott] O&IDSH"#2)$23/8%' 4.5' 6&..178--28' (9%(7)8'
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I"H#300& ' ( &I HST'ED%& () &)*+S", -I' %6/0%SEEH " 18 #$,,$' 21-11%%' .$)*$301-$2$",' 4,%3
IHSY%& () #+,*$-%6.)/+0%$%/(* 1(.23%& 1* 45+ 6" 1+ TIHRSH-89: 85 1) /* 06 BHEN68S' () *+,&($-.8&$

I"HS% &HY!'("&) % % +"% - *%6/012% 3% 4'5"#.$4* 066" 5 )N HIHTBTF$% +'S.-#$% 7*$)* 06 |- #5%6*#5-7
I"H$%6&! ()4
|

| IH$%&'() *() +#$,-$") . +0) (12) 3$() &#4#*' () 4%() 5) 4"6) -3PPAB*() &#$'98() #32-1-&":3()
I"H$Y%6&'S() SH(+S(,I")-SHHS(SS+ &0+ (HBHBI&" (H'#)*")+" -..-[H"HS% &' () *(HS+(,- JO(L&2&*#34()*(
I"HS%& (HSS% & (") +,- (UHH. N HS% &SB! () “H#&S$+,)++&$-,) (.$/"0110)2

| 1"HS %&" ("SHS HOFHS +'S S - ('S H'S H(H/ S +0&*/S UR" (1&"S +23"+("$ #O(4-H/$ ,-$
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!
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!
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"t $%&H ()4 +,-11/# "# 0112%, 3-# '((AHS%" &' ()$*(%" &+ %S*($*(" - $/$*(" 0*$" &+,1)%&2%)()2*"
I"HSHY &'% (&) (#*+% #-Yo ./*O#*-% 1101%/234/0#-% SHYSGREOTo "#% ABWSY6 &'(% )*+,-.-'(% '%
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(NAB)[A&!(B*.$USC @& =W@#&!=*U$.$&H.&1=&1> | Y41, HDRZLD | =*06&>1 BB&A&H)! (1#)!B>@)[)
((L.$*&(V1=&(1=*U,@)(!,UU&.) #)!>,1"B>$.,)$1#!5:4P1 45- KPLA@L60JL! B, 1 &S&AB>&M! 1@! =& (!
=*U,@)(!,UU&.) #)!>,1.N)1C$#<(&!I'&UMNB# &UU&) P! @WEA@), ) 81@=8&!>,1%1$&14YPIA<H#&IVI @
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MH#HE'$ Y&HE&'()&*&+#E&S ,Y%0&* (#-,+./"0$ (12"3415"$ 4,'6287EB'S TT"#$%&'() *((&() +,&-%)
I"1H$ Y& HS (S )*+,),- &/ (*1&.- ) -&O0-#$ 1,$ 2& 1+ 1#3'*$HS % & HAS (H#S$)*+,),- &.$ (#$ 156789% :#--#S$
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I"HHISY6& & H()*+, H(-$, (Y%0&(). +H#&, ()&, '$H.%. 0V 1#& (28816 (6/#()*+./3& #(&"['#$ !

I"HS HY6& ()& H#S =+ -+ [0S 1" "HH"S %&'&()"S *+ HS - "$ [+#+%" ¥)0))#1$ &112-"3$ ("* 43/
IHSY& (O NHS 1" I"HE " HSU0&H & () (&H () ++E&H&(HSYot )-* &I (01) ("HSYRRH)S6ICUBI )L/ &.H
" #$" %6&'()($*+,-./0" #SI" . #S(+12,3,/$3/0" +/-" '4(567. |- '#6.($*,4/-" 3%A($,8H/-" /9" HS/"

"8 " HS ol & 0 [ HISYA 1" HSY& (H)*+" - [#)+0/0  1"HS%&'&()V*(+*,-,(. | I"HSUHE" W HEHYE (&
I"HB0& (Y& (' +"," - &+)/0-12"3)24" 5" <+ 4) (/0" 1" I"HS

IHSYoH" & H (X&) -H* HIF) 0L H2HIA 1" 1"HS" Y& )%+, "-#." /("0+,"1)2*3$/," 45678"4,"
I"HSUSEH " B(1&H)* &t + - #N&H&OLH($2!()*38HA4"50# ! 8QBABTHA&H0951:;08#16"50!30(755&!1&#& 17
IHES1%&"™ () S(*+%6,%0&" (-"H#.()B(-, (H0-&), IBRBHIOHE (&) +,-$& JIOLHSY" &'()"*+)' -.* "-/'0" 1"
I"H$%&&( ) +( &, ( -,.&( $/"0$/".1%28&( 345( 67)( &,( 67*( 5$.80( 92,&1:( 9&( 9"##5:80( <( %=6>+7(
I"H$%6896'()* $+,-* .126012,3%'4%-* .%* &34, +3, #.3H(THHEBER'S )+, S *-.. %$!"HS U HSY6& & ()*
I"HIS%8 (W HS HU& H()* (H+ H-) ["HS" #-) S HYO&H (& W SH+* -] I
|
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2a*E,()%EMBRIEH) (" %&'%&S$*&"a)#I*(,/%& */18$*&
1(*.,$,(3&":&b3/#IT &

|

"4 SYOEH "t &(VO&H ()*+,-./"# " &bt "H 0) (&1*")# 23- &P EHHA[ " #*1,1&-5%"6# 7(%o)# 4"2+8# 2" #
IHHSH Y& (Yo%) "+, &*-..[0"+ "% &1(-"%&*" &0/ 20 20BBEES' (Yo/"VYo& *2+%o&H"&192'- 0"&:;&™0<", 2+ ¢
I"H Y8 HSWES %" &' )8 +$%,-(.(/I'(,0+$*$&L+(,0+$2"*$&*$ 310, YHEW(5$/612"+$7,"58$95: 5 (&$*+'$
I"HS%& (&)*+), B(-1*.%+%6)/0+) 1) *2("1/0+)*0)3.($"+)(+)- +)1I"I&+)#-)4)0()+(,5'|(+"+(&)*6',&+0%
" $%oH &' (Y&Yo)*+# -Yo* H *-($*/0"# "1%$"-" Y 1" # *2"%03MASHIB" # "t I"HSYE& ()*+, -./,
IHSUSE (S +#, +- &1 ($),+0"L,) (' S)*$+ 1) +/2- +SIBY(+#)*+-+/A51-($")+#,+-+66 78+

@M*&" ) #I*(,/98L&1():" ;) %&b (&, JES, "*(,#/&*/1&$*R.66]

|1 $Y0&H () Y0S*&t, " H -&H )%.%0/-# ¥)H OFL&(")# 21"$$+, JHBAHE-')+)"# 1*#/8)6'&6)"# 6,+76"
I IHS068™( %6)( () +-.96)( N+ O™)"( Yo1#21( O--HUI(HHSYo &'()*% *+% ,(H+HS"H% L 4E5"
IHEO&! (V5 #* #- %)%+ [+ &. 060 1&2*+ 1$96, 1%3%+ AS67SILAT* + *+ ABKIH* + HE-()*.+ *HU*'&)'+
I"H$68 ()&*(#'+ -1 &($/+0,+%6. #1/R+

!

| HSYRHSHYOE &B( ) +, (" -#+. (H++&II& & O1$& /& 11" 23HAEY 5! &S( #+$(,(*"/&'678'91,38$'
I"HSY0&"&H ' S()# 15+, -#".10123"&H Y 1 HOADY6 &'()*+,-96 1" JO(8S-0BESI6&'()*(+),-.)/0( 12234 " #$%&' ("
"HSY&'&()* +&, ()X I)* - " ) NIOL&IF 23N I"#$%" &' ()$'%" %S Yor++ &B(-" - *-" 5" 0. (1" &*" & *20:
I"H$% &()*+%,-"./$0% 1$2%30"1401"2% 2$% 4-55# B2OR 2R BRI 95096 B2 98" #$%68& ()*)+,*-"
I"HB% & %' ()X $ 9% -. 961"V, (+)"+ 06 /" &Y% &S+ $H+" SHUIB(EA-"H#+2% 30('$*)4+"%/05-8$(."% 64#-% ,(+
IHSI"H Y08 VYoH & (") "HI& H+ -& (+#& ) +.1(,0/%. 1& 2%& 2% BSBIUHE 26.4/H" TYHEBD %ES %S % ()$
IR SY08 () $H+, &-1'+#%. 5+ [OLI"HSY0& () +,-.* Yo/ I'HSY6&'(")*")+",)-%, L.&" )/ #$") 0&") "11" &, %.&2) 1" (}"
IHSVIHHES S+ - H1-SHSOHS01 23 (##4S SHO S OFUDHOBHSYE () 1$))$) & +$%& -%!+.%&H/%!)$:
RS 068" & ()$*+#,$-&*$ [-HOHL2)H (S WHSYOE! () +-+* - TH+% - YA HBYOEIS () +1" L HEV6& H()*+
I"HEY& DB HSIHIGHE Yot (&)1 +,)-. 1012Vt (&) *- JO¥HS%& ($)*$) +$('%6,)-./0L
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'a3J*&DEENSS; 1()*(#/&' %&$*&1():" () Y& " a)#I*(,8%6!/%
|
|

|

| b&(! #@.>*1(1A&(! (1#)! '&>$*(! &#)'&! &@S! B, >W;$()IB@MUR')! =W #.',2&! &#)'&! >&(!
1.),A<&(P!&)!B,1@# U$> A8H#) | =W5-6"N7&(1$#)&',.)$1#(1 2R 1 @B&ASH) (IB>@ (I$AB1"),#)(1&#!
),$>>&1&)! F1@)$((&#)! V!>, 1UL'A))$1# =W @#&! USF'&! =84S 18! s HKL s! X, &(;$A,1 &)1, >N
HKLjMb&I#1AF'&!=&1#@ >*1(1A&(1=#( @#! =1A,$#&! ;' 1A BHEEFASHE! >, | =&#($)*| =&!> |USF'&!
=&! 1A)$#&! &)! B&'A&)! >,! UT'A)$1# =&! ()'@.)@'&(! .;'1A,)$H4&(! yv!(&.1#=$'&(1z! &)!
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$H)&',.)$1# &#)'&B>@ ($&@'(1#@ .>*1(LA&(P! V!>, | SRIUG' @ XD '&(1)&)$,$'&(1G@$! (1#)! UL'A*&(!
B, >W$#)&',.)$1# =&! ()'@.)@'&(! .;'1A,)$#$&H#H&(! (&. 148 &' A&H)! =& (! =1A $#&(! F&,@.1@B!
B>@(1 2 #=(M 7&(1 =1A,$#&(! .;' 1A, $#$8#( U1#)! BB&>MZRUB'1)*$#& (1. 1AA&! >W;$() 1#&! YL!
=*MV!.$)*&PIA,$(!,@(($! Y+L!IY&)&'L.;'1A,)$#! +'1)&$#! LmBN($#&! IB&.SUS.!-&A&);N> (& LmP! =&
B'1)*$#&('$((@&('=&(!.1AB>&S& (I+1>N.1AF!+47 L&Y EbREH( ! IX & $&'1&)!0'&; AIHKLjm
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1" SY6&(")*+ # - # &l-+) # -O-# 1,024 3&(,-# .&*+$*."4 # 50,# -+)# 46%/)/&'SY& (") +# )#
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IHSY& ()*+,-&)., 1¥, 1&., 1&H, 0%/ 1%+, . 2*0/1(34*, 1&H, 1&4*, -2() *#&)'($), 5-4*, 6, 12&17'81&'($)9, *, 1&,
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! 1" $%&'(")*+ # )" . # 1011'&)# 1%2/*30,# 4, "# ("$Y%o*+ &M &AL K"V '+t 4 # 567894 ['+#
I"HS%6&" 1"HSY "$% &'% &$()*$)("% +,&&-."% Y'Y [HO1)"H"% &)(Y VoUBHIARIHSIA(/$3% 43#,!/5)"
"#$%&'()*#)+,(',-./,0"$1#2,34556,78)%$.9,:8;89,(',0;28#5,3453#$"%&'()"*)+,-$..&)+$/'0$".,12$) &3$"
" S U000&Y0™ H (" & H 1" H) &Yo* (+%0"H S-S ") (R &1 3+, " HSY &' (H)*$+% , +%-.1/1"H#$0%
" %HS &"($ JHS (F'+,-$ /%S #.$ 0172#,3,% ),$ +#1%!/"4B&#4$ [+5"11%',$ )%'4S ),4$ 6",4$
I"#$%P&' (H#&')*%0+,-. '. 0*/1&-2. -,. '&+3+,-. I-. &$04+(*UB:'6,. -77-%8./,.,")9&-. $4-1$. I-. )/%*%+'",2.
"#$%E&'()1* +,-&./&,$0)#).%* &IN()!I* 1)* 1(2!1%8H#$%E&' ()' *+&)&,' (+%&' -)' .1%$0)' ()’ 1)&' 1+%1)2&' &)'
I"#$%H&!I$'() *) +$!) %,-.&'1) $'%./0.5!) $) 12%3"$"%!) 0, @0%&12(.'.$") ($4!) 3"$) 56781$69:) &")
"#$%&'() 1"#$%& )"#$%& (&) (*&+,&'(-./-0(1+&,2(&)(3%4(-./50(6 78&$(R) (-49: "
I I"HS Yo&H" ()*+%,#$ %o- (" *$ )$ (%o+"$/$ 0.-#+"-#$ 12001 BH#'HR."$ 5"$ ) BIBHSY0& AUHS" %6&."
I"HS&' () I"H 1" #$" %&'()1*" $+," -(.B/HI" *" #0123" 422567" 899" -)$.i<+ ¥ X" HB" 19%h+=0+0
MHS%E' () (*))*+ *,'+ (,,-*+ 4 [HB*,,- + F+ #0%$.*0&1*+ 2&K)'+ &//*0+ 3+ .(224#*)',+ 1$%/0*5*,+ 678
"#$9%1&96'() *+) ,) - &/*+'01$'1&2") 1$) 3&12&%'() 1.42(*%$() $') '$XBEYSS() !$1%291$(:) ; B}8%%&%"
"#$%&' ()$*+"&' "' H&O"-' -102/%&"-' 12"3"' 1%"" /&&"%4B%0B1 (044" .$#&5™ -1#' ("-' 3%6.("7"-" "
"#$9%" & (") $F) & +)HSY0,-,. 1, $0+)%")&12, + OBV &H' ()< +,-*"&,"../O!
!
9: 196J#'%$%:;)1&"a)#I*(,/,%/18%(&R6+

!

| 5B'<(!,BB,'$)$1# =W@#&! 7-0P!> ! ..;'1A,)$#&! B'1.;:&! =& &) (B F$)! =&(! A1=$U$.,)$1#(!
1AA&! > 1 B;1(B;1'N>,)$1#! =WYH5"p! A*=$*&! B,'l 5:X! 1&)! 5:4n))&FRA1=$US.,)$1#! B&'A&)! >&!
'8 @)&A&H)!=&!U,.)&@'(IA*=$,)&@'(1=&!>,!"*B," )$1#! . 1AA&! X! T1®! fO+L! B, &S&AB>&!17$..$,!
&)!18>>&=?&'HKLKS!d$##&"&)!, AMHKKIm

I bl)'@.)@'&!I=&!>,1.;'1A))$#&P!. 1AA&I$H) 1=@$)|B"* *=&ARMM1 @ &! @#! [>&I$ABL')  #)!1= #(!
> 1*B, )$1#! &) ($?2#,>$(,)$1#! =& (1 7-071b,1 . 1AB, )$1#! =&! > 1A' ) $#&! $#U>@&#.&! SW&EUUS.,.$)*1 =&
--418)I1B&@)!#*.&(($) & @#&!=*?",=))$1#1=&(!;$) 1#&( 1 GFOFE>$(,)$1#!=@!#@ . >*1(1A&!Y, @&"!
&)!1Q,((&HKLIMN 7&))&!=%(), F$>$(,)$1#! B&@)! (W*)&#="8 DSBS @N @) 1@ =&! >, >*($1#P!&)! &()
'&G@$(&!'B1@" @#&!"*B,',)$1#!1B)$A,>&!=&!.&))&! =&4SAR)ZA N HKKiS!E&!p@!&)!+'$.& HKLLS!E
p@! &)! >N HKLKmMA T>! 1 %)* A1#)* G@W@#&! 7-0! >1. ¥I&PSHH @V;*)*'1.;'1A,)$#&! &()!
*B,*&!B>@(I>&#)&A&H)! C@&! = #(! @H#&!"*?$1# =W & @ PRA!1B4&(($)&! B>@ (I=W*),B&(1.1AA&! > !
B:1(B;1'N>)$1#!=&!> 1B'1)*$#&!d5+L!B," &S&AB>&!IQ1&3, P! HKKI,s!Q11=,'c$P!d@'C,P!&)! Z&??:
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HKLL7&(! *),B&(! (1#)! #*.&((,$'&(! ,USH! =&! B&'A&))'&! @#&! &$B.BE =*B&#=#)&! =&! >
S'1A)$# &ld'@;>,Cl&)!, >MNHKK]IM!I&)!(,!'&>,S,)$1#!, @'1#$%&, @' =&IQ1 16 @BL) !, >NHKKI,mA!
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|

* X3/3)*$,(31%

!

I T>I&S$O)&!I@#!? #=I#1AF' &!=&!.1AB>&S&(!5:+_=*BE&UAWAYUS&@'(1=&!>,.;'1A,)$H&MT&(!
=&'#$&' (IM1@&#)! @#!'[>&! SABL") #)! = #(1>,1*2@>,) $1#HISBIP1#! &)! B>@ (! B*. $(*A&H)! = #(!
>SW,..&(($F$>$)* =&(! U,.)&@'(! =&! )", #(.'$B)$1#! V! SWEIG!HOKHKLLMN b&@'! $SAB>$.,)$1#! = #(1 >
A* #$(A&(1=&!"*B,')$1#!1=&!>W5-6! BB,",$)!=&!B>@ (! &# B, #) &1 +>@ ($8&@'(!)', %, @S! 1#) A$(!
&#! %, #)! >WSABL')#.&! =&(! '&A1=&>&@'(! .;'1A)S#SE&H#(! =#{LAP) &#! Al#) #) @#&!
NB&'(&#(SF$>$)*1 .&>>@>,$'&! VI =& (1 *%<#&A&H)(! SRIRAHRH)$1#!=&! .&'), $#&(! (1@(_@#$)*(!
=&!.&(!.1AB>&S&T! AF&'(1&)!-1u#(! HKLHS! Z&?27?21! &)!-1u#(! HKLjmA 7&! RIMB&! ;NB&'(&#($F>&!
,@S!7-0!B&@)! B'1%&#$ 1 =W@#&! =**?@>,)$1#! ) #(. SPSW@#=*U, @)! =&! *B>$.,)$1#1 1@! =W
))&$H)&!=$'8.)&! =& (1 %1$&(!=&! *B,')$1#" 5USH! =&! . 1 AB(&H=SUU*&#)(! .1AB>&S&(! ,?$((&#)! =&!
A#$<81=$'8.)&! 1@! $#=$'&.)&! (@" >&(! %1$& (! =&! *BLOFLEBP! $>! &()! $AB1') #)! =W*) @=$&' >& €
$AB,)(@'>&!'&.'@)&A&H)!=&!U,.)&@'(1=&!>,1"*B,",)$1#! LR @' B'1B'&! =$UU@ ($1#!,@! (&$#
#IN, @!%3%,!=&(1)&. #3C@&(I1=&!A$.'1(.1B$&! VIU> @O BRI =&! >&@'1$AB,.) ! (@'">,!.1AB1($)$1
&)! >W¥))1 =&! >1 ;'1A)$#&! ,@! ($)&! =&! .,((@'&! &()! *?,>&A&H)($A*'&H %3,! =&(! )&.HSC@&(!
“WS$AA@#1B™*.$B$),)$1#1=&!> 1.;'1A,)$#&!7; T+m!B, & SEREEEHY, @&'P&)!Q, (& HKLfmMA!

| 7&(1.1AB>&S&(! (1#)! .,B,F>&(!1 %$,! @#&! ;N="1>N(&! +&XPME$US&' >&(! .1#),.)(! &#)'&!
$01#&(! &)! B&E@%&#)! =*B>,.&'I B,'l 2>$((&A&H)P! >)*'&'l (1(1)8B#! 1@!'&)$'&' @#! #@.>*1(1A&!
1Y,'?2'&,%&(1&)! 7' F)'&&!HKLLs!7>,B$&'1&)! 7,$'#(! HKKes! Bay@# & @?;& (HKK|#&(!. IAB>&S&(!
B&@%&H)!1)'&!'&?'1@B*(1 &#! G@,)'&! U,A$>>& (! =$()SHIRBUIUINTN @.'1(&! #1# U&'A&H)$#?mP!
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!

" O-0U&

I"H1$%" &% () *+,) -./00_I"#$ %&S ' ()*$ +*$ - $/0( 1($*)$ %235 456 789% -*$ : 2&BBELHB(>:$ +*$ 7%))*$
IHSU&H" () +$,H)'-$" Vo* .+ ($,"#)1/,%+$'10-1234' ('S "%$'1-'6)$+"789:;;  I"HHSYE'()*+ (), )+
I"H$ %& () (*$ #")#+,$ - 10112133 41($ #,'S 5%$ 67+84#$ 5%$ OB PIHIT3-./<=$ I"#$ +*:1&'(7"$ :;-./$
G 1M SO HSIHOHE () (%) -+, (-(&%) 1&() H-H#&IYH&) 1) 0(101%(-(894)284567) +1) 8#%() .()
I"HHSYEMHSY0E () &) +,-) JOLZ HY&&" ((0*+)",-.))0+"1)" (230" I"#$%&'()*()+(,+-%(.(1%)/()01234)
IHSU&EH (Yot (11 V' HE% Y& (" $)+" (,*-.-*&" |-+ *+" +)" 012" ()*(%3)-#()*" 45(,*/BY'6789:678;<="
IH'SY68&" () 5+, Yo*-H(IHO+() (*+-"*-*12("0-$(.-345-.(06'(-$  78(*$"+-$(-'D"/+121+7-$(-1;<=>1;<?@=-
I"H$%6&'()&*)+,-)./012!

I"HS$% &'()*'% +,-&,% .+/0+1'/% 2'/0+,-'&% 34-20,4-8&Y% +GTHHILY 1819%+0 UBB " Yo&H '()*+*) #
I'HS 068 (") ")+, *%& *)-.)%/%0")%"00.01'1"),.)-")QPIBAL) %64 51&*")#"11'&) 10, 1#)"*(#16"170"8

" O-07@

I"H$%& ()*+,)+-+./& 01(2+3+,)/4/.-& 5678%9:%$& +.& ;+}&=*87)& 2/@ @) @?+</A& )./& (1@
I"H$068& ()*+,-%)(/*)(012),3)*3.4.5.+6(-/71"#$%&'$ (%) &+(+,-&$ . /$0-1'2/$ 3456 7$ +$ %&'S$ ., 18(2,+,-¢
I"H$%" &' (896)&%*8$%0) &+, &+$Vo-H0b* HHSHEE (&)1 5%o+#$,41/0

69



%:+G0@

Y &1()% 1+"S I HSYI& () +4&'%,-) JOI1'2' &) #221) 34 I"H$% & (()*+%6 ~+% J012103% 45
IHISY6& () F++,-.& I"HSY6&Y6' )+, +)-.+0TOZE" %6& ()% %o+" , ("--."("/)"0*1+"234+15&" (/164" %&/,&*72
IHSY0& H () H+) % LHSY08& ()*(%'+(,- JO(L+(23()*(%'+(,- VAHEB6&S" () (%" +,-* &+ VBRABY0 & V6 () %* & HPo*
IHHSHV6& I'(1) ¥ $%6"%0& + 1 HSUSE (AIHSYHE () *+)',-) J101) 2-) 34) *+)' -) /SO #SUEH#'$YS&' ) (*$+(
I"H$068 &H()$H+)'S,-+*8&'&.1*)01$2345634578) +#8)/24+19' 20 ) +&) 0":%"&./*) 0+) >BHY6& () *(%"+(

IR SYOR H (H)*+ #- 41 QO +12FHB V08D (VY6 & %' ()*&"Yo+*0b - Y6 ISIFBY6&H ' () & HSIHY1 & (J*+"(
IHSY6&' ()*(%o'+(,-./O(L&H2&()*(%'+L,-./3
I"H$"%68 (& )*"$+,(& -$)$.%$,(& /& 01234%8& 5"(& '6HSTSBP®R(E(("& 0384& ("9,*"(& 5"(&
P"H$%6&S &()(*(+,-./0- (1) (+$/%&- 1$-23425-&/66, VBT (- (- 1$-;32<- 1. &-* .- =:($-4>1"H$U&' () *(%o'+(
I"HEY6& (&) &+, &-. (& HS/
!
= +122W&

IHHS%& () +,-*& . & /' & 0'1+//,& 234567822 #3%&" '$(()" *+,-." */0012")3&" 45')33678)" 9$%8"
IHBY& ()" +HHS" Yo-* HS/H S+ | HSHOSLBBY6E, (&) +&H "HS%&™ " ()*+")-+*+."/0"123,4.5. " #$%67" . +"
I"HHSY6&' ()& *+ - [ +* 01 -2(&' %-3-4/&' +"),38&' 0&H' +GH:)"OLI"#SIHYHE'()*+,-.101( 234%H5#%6( )
I"HH$%8& () +(,-.&/.00.&1.8"234%586'7'1+8'0.9.()&7.-6+(-:0&1;&7./7;).9.0&1;&/+960.8.&!"#<4&
I"HS% &'% () % WH-SYE&! (# )*+# - +))O+# *1.)23.4/5# 670*# 10# 8.706# 0-46)# :70:).# 61# *)A0# )+#
IHHSY& () +96" +. +T0&+Yo( #+0(+-(,-$" 1S, 2HEBV6 & (8)*+&, -1
|

b: G;()%18%f%JIE$%1&'%&60+

I'HS "% & (HS )" *+, 1 I"HSYRE" (VHHSHYS &% "("€)% HE+,"%o % ".![+0$", % /1% 234H%)5
IHSV&& &(")*'+,-.(+,(/I01(2-(*",-3(-#45" (3% (/26 &(1#8&BBY-.(-%(841+8$, .8#-(38"%$.96(#(8-38"%4
I"H$% &"% "(% )*% +),-}#*% ".10% $,0% )$% 1/2&)$% 2/ D)6 BV B) $% 4/$*5#)$6% 7"0% )8)9+&):%
1B V6& " &H()*+ H&+, &- /" &0128 " 3&A/5+ 3% &+ &\ +EHBETE QIBEEY68 Vo ()* (H+, (- MOESY6&"™ ()*+,-. (*"
I"#$% &' ()*% #+% ,-../0#% 0-1$% 21% 345#% 0!1.% 519 HGHBIT8% PA#% 0>5>+6-1% 0? @A)BCY#1+
I"#$%68$' &()(*(+,- /O- UHS%E& () $*+$' #$-. /0 BE%&"™ ()*(+,"-/01(2(13"4,"567'89" )" +-;</)1"=:)"
IHS%& HI(") &*$) +$"-./$) 01) 23456JHSHUHE '()* 4" #$" %" &'()*+,-+." 10123" 4$(" 5+,6+7" 89:(&{-+,"
I"H$%&()'(*+,-.))0'1/'2345/2/067)'86/'9(+5703/17*(  I"HSY%E&S' ()$*H1.

70



71



2a*E,()YEKER->@ Y &;/%&a,1(#/%&'3;.,j;,(,/* 1% &
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8#USHPIXEIXL!B1((<=&!B'1.;&!=&! (1#!&S)*A$)*1 7_)& AG¥#+&1)$U! bppbbP!, @!#$%&, @' =¢
$=&(LASH#(liijIVIiil!; &CI>WY IAAKIQ)] IVlile!.;&c!>,I(1 @'$(MT7&))&!I (*C@EH#.&!=W,.$=&(!, A$#*(!
&()! @# A1)SU! =&!'&.1##,$((#.&! B'1)*$G@&! >1.,>$(*! AARH)I$@! (&$#! =&! *?@>,)&@'(! =&! >,!
) #('$B)SIHMN 7&I A1)SUIY) #)1.1@")P! (! .,B,.$)* =W$#)&',.)$1#EREB,)&#,$'&(! B'1)*$C@&(! &()!
>1'(IA1=@>*&!B,'1B>@($&@'(1U,.)&@' (1. 1AA&!>,!., B, SIHEEDEH. & 8#t%$ 1## #)&IVIUL'A&L'| @#&!
0'@.)@'&!&#!;*>$.&!,>B;,PI>WE#.1AF' &A&H)! ()*'$C @ S4ER HIRH* &I 1@ &#.1'&!>,1#,)@'&! =&(!
*($=@&H)1@' #)! >&! A1)$UN 82 >&A&H)P! @#&! $#)&',.)$1#! %$, DEbH AT )EUEHEP! =&! A #$<'&!
4% SQPI@#!.; #28A&H)1=8&1.1#U1'A)$1#!1),%C @' &) |BBKE!+>&%$#PIX$>>(P1&)I TC@','HKK ™ m
!

5$#(SPI=W,B'<(!>&(1=1##&(1()'@.) @', >&(!'&. @ AZEBAP(@:! BB, $)! G@&! (1#! =1A,$#&!
J56:1 B&'A&)! @#&! $#)&',.)$1#! ,%&.! >W5-6" J1#! =1A,$#&! INFHBER)&P! &()! #*.&((,$'&! B1@"! =&(!
$#)&',)$1#(1 ,%&.! =W,@)'&(! B'L)*$#&(P! )1@)! .1AA&! (1# AL)PO! BPpRHUSHP! >&! =1A $#&!
X+6g\Z5XX!&()'&(B1#(,F>&!=&!>W,.)$%3$)*|=* @F$G @$)$#, (& E&IXEIXLA
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&
3% SDBENSS;1()*(H#/8 HZSBY6& Y& &EWH(3,/%8&>7->@HE&

bW, >$2#&A&H) =& (I=$UU* &#)&(I(*C @&#.&(1B'1)*$SCB&E K8 %, )$1#18) ISABL) #.&!=@!

=1A $#&IX+6\Z5XXg!,@!.1@'('=&!>W*%1>@)$1# b&(!() @YBE(HI#&>>&(1=&(1=1A $#&(1I56:!
&)IINTAXI1#)*)*I1F)&#@&(IVIB,)$'1=@!($) & U&F!"#$BRID\UUL @#$B'1)"1'2\@#$B'1)\ DDZH
SI=&H#$<'&,..&($1#O!LLIJ&B)PIHKLIM D, () @.) ELPIHEA>&I=@!=1A $H#&IZ5X X!, *)* I 1F)&# @&
&#1.1>> F1')$1#! %&.I>&!I-"NT(,F&>>&!7 >>&F,@)!186IP!+,'$(m"

! &
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O: CH/I"(# 1&%(&,/(%)*"(#/1&'%E&>?8>@

* >2->@Y&"A)HI*(,/%8%6(&FE) %11 #/&b&/ j;%

XEIXL! &()! @#&! B'1)*$#&! #@.>*,$'&! N, #)! > 1 . B,.$)* =W$H#)&' 2841 %68A,)$H#&P! &)!
BL((*=#)! @#8&! ,.)$%%$)* =& =*@F$G@$)$#,)$1#! (B*. SUSS@BIGH#EA& e! A1#1! @F$C@F)$H*&! -
SW;$()1#&! YH5!YH5dLLe @ Fm!+Mk; @1 &)!, >N HKKIm RS 81 A 1B @ HSEAHE! &), ((1.$*&IV!
@H&I*B'&((BH=8!> 1) #(.'$B)S1#!IY&#?FS$#IN #71&)!, >MNHKKjs| 08#S$)6IR) &) I XEIXLP1%$, | (1#!
)$%$)*1=&I=*@F$G @$)$#,)$1#PI&()|1=1#.| @#!,.) & @ | SABF TRRLEILH)' #(.'$B)S1##8&>>&N

78))&!,.)$%$)*! =&! XEIXL! .$F> #)! YH5dLLe@F! B,((&! B, >,! UL'A)GD#I =1 AB>&S&! ,%&..!
SWi$()1#&!, )N>) #(U* (& B7537N 7&! . 1AB>&S&! *? @5 ILANSSS 1) #(.'$B)$1#!B,1'&>,S,)$1#!
=&! >, 1A )SHEP! &#! 11=1###) > =@F$C@3$)$#,)$1# =W BIL 908>, )$1#! =W;$()1#&(!
Y01$($#,H)&(MN-&(1&SB*$8#.&(1=&!.1_SAA@#1B™*. SBRABTYI>* @H&ISH)&,)S1#!=$'&.)&I&H)'&!
B753! &)! XEJXLP! &)! .&(! *(@>),)(! .1"<>&#)! ,%&.! >&! U,$)! GBW. BNDF$C@$)$#,)$1#! (1#)!
254 >QA&H)! 1BBL(*1&#!) & A&(I=WE&SB'&(($1#! 7*#SCEBIHN >N HKKIMA 71#.&#,#) | (1#!,.)$%$)*P!
XEJIXL! =*@F$G @$)$#&! B*U* &#)$&>>&A&H)! YH5dL Le @ HEGHESYSR(E& (1 NB&,. )N>*(1 &)!
=1#.1 $F>*(1B,1B753M 872, >&A&H#)P! =&(!)', %, @S! A&#*(! =(H&>&@>&(! Y8dHef:! 1#)! *%*>*| G@W @
(@BB'&(($1#!=&!B7531&#)", $#&! @#&!,@?A&H),)$1#! = @ HESHEVBASQF!, @! (&$# =@ #1N,@P! 4
G@WEF1>$)$1#=&!>W,.)$%$)*! ) #(. $B)SL##8>>&! >$*& N IGE EXL HWHK Kim A 8#USHP! @#1=*U,
SH XEIXL! &#)' 2#8& @#&!, @?A&H),)$1#! &# YIAHIA&T!, @!#$%&, BAD@EB! =&! 2<#&(! $FEE(!
h,#218)! >MHKLIMA 7&(1 1F(&'%,)$1#(1=*A1#)'&#))) 1 @) &! PWKAERISWSH) &', ) $1# B753_XEIXLP!
SH(SIC@&!=&(IX+1=W;$() 1#&(11'.;&()*&(1B, ! .&(! =& @BE(N 7&(!=&'#$<'&(1B&'A&))&H)! ,>1'(!>!
'&>,S,)$1# =&! >, 1A )SH&! %S$,! @#&! =$((1.$,)$1#! =&! IWIH(RR #)! =&! >$&H! &#)'&! >&(!
#@ >*1(LAGENK; @1&)!,>MHKKIsSIZA XMd$SAIL)!, >MHKL mA!

L >7>@Y&="(%:)18'%&()*/1"), E(,#/&% (&b CHMEL." .
"HI#$%E&, @!*>&%*1=&!B'1>SUEIBUA SN S1#P! . 1IAA&! = #(1>&! (N()<A&!;*A,)1B1n*)$GC @ &P!

>1B&@! 1@! >&(! $#)&)SH(P! #*.&(($)&! @H#&! *)'1$)&! . 1bEHTR)BBL=8&>,2&(! .;'1A,)$HS&H (P!
A1=3U$.)$1#( =W;$01#&(1 &)! U,)&@'(! =& ) #('$B)$1#" *P@)&)$1# .1AB>&S&! B&'A&)!
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=W1'.;&()'&" >,! =3UU*&#)$,)$1#! &)! >,! A, $#)&# #.&! =&(/(|&2@RQ&EP! &)! =W,((@'&"! @#! ()1.C!
U1#.)$1##8>1=81.&(1=&'#$<'&(P1)1@)!, @'>1#7?! =S $#ABRBMADD & %0$#& &) 10&' P& IHKLim

XEJIXL! ! %)*! $=&#)$US$*! >1'(! =W@#! ('&&#$H#?! =&! *? @&))&B)'(HE'$B)$1#P! .1AA&!
*2@>,)&@" B1($)$U!=&!>W,.)$%$)* =@! *.&B)&@", @B43mMI?IHAH! &()!'&G@$(!B1@' >W,.)$%
) #(.'$B)$1##8&>>&! =@! *.&B)&@" ,@S! #="1?2<#&(!145m!AG@XHAIXL! [+ M k; @! &)! > HKKis! ENI
k;,11&)!,>MHKKM

Q't.&! V! =&(! &SB*$&#.&(! =WSAA@#1B'*.$B$),)$1#! =&! 3)B#&N7;T+_(&GmP! XEJXL! !
*pr>* @#H&! $H)&',.)P1H#! %&.! B'<(! =&! LKKK! >1.$! =gpP<pr&@$,#?! &)! >N HKEEM.1@'(! =&(!
=&'#$< &\ #H*&(PIXEIXL,I=*ALH) *| @#&!SAB>S.,) $1#!= #(1( I BB) S L# =& #1AF' & @ S! ?<#&(!>$*(!
@! =*%&>1BB&A&H)! =&(! .&>>@>&(! (1@.&(! &)! B17*#A)HBIh*)$G@&(! 17JYm! 1@!
A*(&#.;NA,)&@S!7IXMIBSMHSC!&)!, >MHKLHS!+MbSREVSHFIHKER' b@#)c&'1&)!, > NHKLIMA!

8#1(&!>$,#)!,%8&.1=&(!U,.)&@'(!=&!)' #(.'$B)$1#!13:mP! XEAL) ! BW/,.)$%& 1 >,1)' #(.'$B)$ 1#!
=&!?2<#& (1. $F>&(M-SUU*&#)(13:!.1AA&ISHS! N pNZSHAKE P "MIh1#1&)! >N HKLjm!1@!63Thf!
IDMG,#=,C@A,"&)!, > NHKLIM!(1#)!=*'$) (1. IAA&I$H) &', 2S((BNIKEIXLMN 7& (1=&'#$&' (I=1#H#&#) V!
XEJXL! @#&! ?' #=&! $ABL)#.&! = #(1 >,! =SUU*&#.$,)$1#P! >QIBBEELH)! &)! >&! A,$#)$&H#! =&!
#1AF &@(&(!>$?#*&(BH1BIN*)$SC @& (M 8# &UUR)P!.&(I$#)&',.)$1#(IB&'AL)) SUILANEB BE& (!
)&>(#SBI"MKE.S'PB0II L @R @& p"Z$,#?1&)!,>NHKLLSIDAIG #=,C@A,"1&)! > N HKLfs&)M R/
HKLfs!h1#1&)!,> HKLjs!Q,)cC,1&)!, > N AKE£INF MKL @LS'B(1#)! &((&#)$8&>(!, @!=*%&>1BB&A&H)!&)
VI> IA)@',)$1#!1=&(!>NAB;1.N)&(!0P!B, 1&S&AB>&!Ip" pAIZSHRIARIDS$>,21(1&)!, >MNMHKLHSIE; (F&'?
&)1 >N HKU8#! .&! G@$! . 1#.&'#8! >&! RERMBABL) #)! B1@'l >&! =*%&>1BB&A&H)! =&! .&>>@
=&#="$)$C @ &(P!@#&!, @?A&#),)$1#!=WYH5dLLe @ FP!@#&t D IARH),)$1#!=WYfdHIA&TP!, I*)*!
1F(&'%*&!, @'#$%&,@!=&! (1#!B'1A1)&@" = #(1=& (! . &I @RI QU@ '$(1=*U$.$&H) & (1 &#! X BIDeH!!
&)1, >MHK LM

T>1&()!$#)*&((,#)! =W ,M1@)&' $.$3! GAW@H#&! $#)&',.)$JHESB) Z8EHY & XEIXL! &)! >&(!
U,.)&@'(1 04X! 11@! IX5475Hm! &)! 04QL! 11@! IX5475jmP! G@$! @) =@¢$)*(! $AB1),#)&(1 =@!
1AB>&S&! JnT\J63! [4&$(A #P! Q>,'1(P! &)! :;1AB(1#! HKKesZSHPM&)! , >N HKILLEN B>@ (! @#&!
*=@.)$1# =@! #$%&,@! =&! 04X! IB,' ($546m! &#)' $#&! @#! SPIH@EHBYRIH! =¥WSh,%&.! @#&!
B*(&#.&!"*=@%$)&!=&!XEIXL!(@'" (1#!B'1A1)&@"Ip"_p" PEAMELLMAISSH(SP!I>W,.)$%$)*1 =& ! XE.
8#%&'('YH5dLLe @FP!B&'A&)) #)!>W$#$)$,)$1#1=8&!> 1) (EAFBDSIHER(($)&'1&#'B>@ (1=&!B753P!>,
B*(&#.&!=&!.1AB>&S&(I'&A1=8&>&@'(1=&!>,!.;'1A,)$#881. &), $#(1=&!>& @' (1 (1@ (_@#%)*("

T1#.8'#,#)1>&(17IXP!@#!=*U,@)!=&! XEIXL!,UU&.)&!> )" #(.'SR)B&#E,(!'&(B1#(,F>&(1=&!
>&@'I=3UU*&#)$,)$1#! &#! ,=$B1.N)&(11@! 1()*1F>,() & (P! A& &) 488 1 7*#<(&! B>@ (! $AB1") #)&!
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&) @H#&! =SASH@)$1# =&! >W1()*17*#<(&! 1+ b$! &) FREGFFRP! @#! =*U, @)! &# XEIXLI A<#&IV
@H&! =**? @4 JB=8&! >W&SB'&(($1#! = @HPIMEH* . &((,$'&! V! >, | =SUU*&#.$,)$1#! =& (1 L()*1F>, ) &(!
IY,UU#&'_b@#)c&'1&)!, >MNHKLIMA!

SHSHP!,@.@H#&I AL=SUS$.,)$1#! ($2#3US.,)$%&! , @ #SYESCH2BA ST EBBIAN | ) 1F(&'%*&!
&#)'&1=&(1X83(1h:1 &) XEIXL!da!IXNdamP!#$!, @!#$%&, @' =WFESKEB@' #&! (RAF>&!B, (!, %1$'!
@#! [>& =& 7<H&I =& A#, 28! . 1#.&'#,#)!> 1 *2@>,)$1# =4E'SB)$1# &)! .&))&! ,.)$%$)*! (SAF>&!
=1#.11)&1)$((@! (B*.$USC@&! I6SMHSC! &)! >N HKLARMNBRSEARIU*&#.8&! U SF>&! ,@! #$%&, €
SWE&SB'&(($1#! *H$C@&!,1*)* 1F(&'%*&!, @' (&SHH RO BL@AE N 1##,$'&(117I8MP! &#)'&! h:!&)!
XNdar8#!'&% #.;&P!, @. @#&!=SUU*&#.&!= #(1>&(I#IHBABLSIHN , 1*)*1' &> &*

&
3% D FRNSS; L()* (BB Y& F*"(#18 %&>?->@ & /18$*8)30:$* (/8 Y &L S G (H#/HE

Ro Ro Ro Ro
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" S?->@&%(&EIW

b&!U,.)&@' B fl&()! @#!*?@>,)&@"! .&#)', > =&! >, *B11@8, B&E@! ()'&((!|b&%$H#E&! &)! a'&#!
HKKeT>! &()! &SB'$A* =&! A #$<'&! . 1#() #)&! B, >&(! .&>>@BENAB(=*!" B$=8A&H)! %$,! (1#!
$H)&',)S1#!, %8&.IX-XHIy 15 &IX-XH_+ I+ ):u,N14&%$($)&=2 HKLIP! Pl (| =W@#! ()'&((!.&>>@> $'&F
1AAE! @#8&! 7-01 =&! >W5-6P! (1#! $#)&',.)$1#! ,%8&.1 X-XH! &()! <$EH+&N 7&))&! *),B&! B&'A&)! (,!
(),F$>$(,)S1#18)I>W, @ ?A&H),)$1#1=&1(,!. 1#.8#)")$1#!, @! (&B#=@IpRI&I X-XH_+fl+,);u,N!
48%$($)BHKLIP! FIB fl,2$)! ,>1'(1. 1AA&! *2@>,)8@'" =&! >,1)' #(.'$B)$1#! =@UBESUSC@&(" T>!
B&'A&)! =W$H$)$&' >W,"r)! =@! .N.>&! .&>>@>,$' &P SWEBPR( 88! (*#&(.&H.&! &)1 &#) =&'H#$<'&!
A&(@'&P!>,|A1)!.&>>@> $'&!B'1? AA*&!1@!,B1B)1(&! I b$&NsH, u'NC_Q,u=,1&)!, > N HKILjm
TWE()! =1#.! @#! U,)&@" AM&@'! .1#($=**1 . 1AA&! B'1)& )& >, ) @AL'$?*#<(&" 8#! &UU&)P! $
&ABI.&I>W,.. @A@>,)$1#I=W@H#&!I$H#(), F$>$)* 7 #1 ASDED &) RAISEY . &>>@ >, $'&P!.&IG@$'&SB>!
G@&! (! UL#.)$1#! (&!'&)'1@%&! ,>)**&! = #(! =&! #1AF Q& B+ 8@ (&(ly!:;&! X-XH_ +fl
+,);u,N14&%$($)8ztHKLIPIHSICB#11&)!16,C, A@',HKKKMAI 71#.8'#,#)1>&(1 7IYP!B I B1((@) &EW
UL#)$1#( 1+ #)P! |@$#),(_7,'=,A,P! &)! blc,#1! HKLHs! 5(,$! &)! BAHEKE! B&@)! $#)& %&HS$'! = #(! >
C@$&(.&#.&!=8&!.&(!.&>HDHES®!&)!, >N HKKes!-@AF>&!&)! >MNHKKIMP!= #=\N 2B 2 Bl #)(!
1@!=#(1>,1"B," ) $1#1=&!>W5-6!I5FF,(1&)!,> N HKLKS! 0> YKL Lm N 8#USHPI$>1&()!, @ (($! SAB>
= #(1=3UU*&#)(! ;& CB1$#)(1=&! =$UU*&#.$,)$1#! =&\ IPIE)! >N HKLHMAI T>IB&@)! B, &S&AB
UU&.)&!>,1) #(.'$B)$1#1=@!?£881: 1, #721&)!, >NHKLISIEMNb$@!&)!,>NHKKemA!

"H& $H)&',)S1#! =$'&.)&! &#)'&! XEIXL! &)! Bfl ! *)*1 1F(&'%*&|(PEWESB*$&#.&(! =1! .
SAA@#1B™.$B$),)$1#(N b&@'! .1>1.,>$(,)$1#P! ,@! #$% A DEER(BR! 7<#&(! .$F>&(! =&! BP! !
*? S&A&H)I*)*!' BB1')*&!0&>>&!1&)!, >MHKL]IMMN8#!&UULBIXEIE)H, @1#$%8&, @'=&(1B'1A1)&@'(!
=&12<#&(1.$F>&(1=&!B fP!. 1AGEB M 1= #)!>&!U,.)&@'+"X5m! T@T bl.1=#)!>&!U, )&@'BHLM!&)!
&V'&.'@)&A&H)!,BB,"$)!, @?A&H)*,B'<(1$",=$,)$1#108>>& R LI

-&IB>@(P!,@'#$%&, @' =&(!B'1A1)&@'(1=&! .&(! ?<#GP)@HAERI XEIXL! (W,..1AB, P#&!
“W@# '&.'@)&A&H)! ,.'@! =&! Bfl &)! =W@#&! U1)&! ,@?A&KJoii#! &WYTdjA&M! 7&(!
AL1=$US$.)$1#(P! .1"&(B1#=#)! V! >W,)$%,)$1#! =@! B'1AL)&@FHAEBH! ,@?A&H),)$1# =&! >
) #('$B)S1#! =& (1 2<#&( . $F>&(1=&! B flI0&>>&! &)! WMHELIXL! BB, ,$)!=1#.|. 1AA&I"*?@> )& @'!
#+72,)$U! =&! >SW&SB'&(($1#! =&(! 7<#&(! .$F>&(! =&! B (PSP @8R! 1#=$)$1#(! B;N($1>1?$C@&(! 1@! ¢
*B1#H(&! VI @#! ()&((M -&! B>@(P!.&))&! $#;$F$)$1# =&BR)PIHH.&()! * >$(*&! B, '&.'@)&A&H)! =&!
XEIXL! ,@! #$%&,@! =&(! B'1A1)&@'(! =&! .&(! ?<#&("M J,! B*(&ARH&! >1'(! #),21#$(&" >&!
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& @)&A&H)1=&!B 11&)I$#:SF&.&), $H&(IX+:1=W:$() 1#&(!. LAABIVI &) YTdA&T I0&>>&!1&)! >
HKL]IM 7&(! 1F(8'%,)$1#(! =*.'$%&H)! =1#.] @#&! U1#.)$1#! =&! XBIKLBBIL(*! =&! > | =**B'&(($1#!
)" #('$B)$L##E>>&IC @S> @$!),$)I1$#9)$,>&A&H)! ) SF CRE P HE@H)$B>&(1B>@ (1. LAB>&S&("
!
Y Gi()%1&,/(%)*"(#18%(&=H"(#/1&'%E&>Q->@
!
$m I"HS | IHS%EN !

5@! (&$#!1=&1A,.'1B;,2&(1&)! B'<(I>&@",.)$%,)$1#! B, | >&B)&&'(!, @S! B,);12<#&(! 1+ O
B,))&# '&.124$)$1#'&.&B) L' (MP! XEIXL! &()! =*>1.,>$(*! =@ &N ER! .N)1B>,(A&! ,%,#)! =Wr)'&!

' B$=RA&H)! =+ =1 96$,1 >&! B'1)* (1AM 5B'<(! )$A@>,)$1#! XB! R&! B, $#U&.)$1#P! XEIXL!
(W,..@A@>&!= #(1>&! .N)1B>,(A&!=&(!.&>>@>&(! &HEEIRIAP=$(B, 2)!, @) 1@"=&!LIKIASH@) &
B1()_()$SA@>,)$1#!1+ #=,P16$>((1#P!&)!Q&C, " IHKL m N "#&4 BHESFS)NE): <(&!B'1)*$C@&!,|B&'AS(!
=W,F1>$'1.8))&! ,.. @A@>,)$1#! .N)1B> (ASG@&! (#(! B&') B%&. @8+&! XEIXL! #@ .>* $'&P! .&! G@
($74SUSLICQBAD>,)$1#1=8).&(1.&>>@>&(1&H)  $H&! @H#&!, @ PA&H) B BBALE! >WESB'&(($1#!
=&IXEJIXLA!!

XEJIXL! .N)1B>,(A$G@&! $#)&',?$)! >1'(! ,%&.! >&(! U,.)&@'(! :45883%)! T>! B&'A&)! >&@'!
(0,F$>$(,)$1#! &#1'&)$' #)! >&(1 .;, 2#&(1 B1>N QF$G @$) 4G (S)CHEH If! 1d]fm! =&! .&(1 =&'#$& (!

[+ ,#=,P! 6$>((1#P! &)! Q&C,',| HKLABBf &)! :453]! : @AL' #&."1($(1 U,.)1'1 4&.&B) 1" o1 5((1.$,)&=!
3,)1'(m! (1#)! =& AL>* @>&(1=&! ($?2#,>$(,)S1H#(! &> SBBB G (! = #(1 >, *B1#(&I SAA@#$), $&!, @S
B,):17<#&(P! &)! B>@(! B,)$. @>$<'&A&H)= #(1 >, *2@>,)$ 1B HER $#U> AA ) 1$'&" 8#1'8)$' #)!
>&@'L.;,2#8&1=&!B1>N@F$G @$)$#&PIXEIXL!*06$)&!>4@IA+R BB 1A&PIB1@' @#!.1@")!>,B(!
=&! )&AB(P! U,%1'$(,#)! >, *B1#(&! $#U> AA)1$'&" T>! &()HHEEMB™*.$(& $.$! G@&! XEIXL!
N)1B>,(A$G@8&! (& >$&! ,@S! dIfBI>N@F! =&! :453f! &)! : 453 (&B¢H&! B, (! V! B7537! 82,>&A&H)P!
1AA&! A&H)$1H#H#H! B* *=8AAGH)P! .&))&! $#)&',.)$1#! &#)'&! :4563]! &)! XEIXL! =*B&#=!
Q@H#$C@&AH) =@!=1A $#&IINTAXI=&! &I =& #$&'II+ #=, PEFOETIIHKL m"!

7&(! 1F(&'%,)$1#(! Ul#)! =& XEIXL! @# Al=@>,)8@' $ABL) NA@RHSINSHIE! &H!
1#)&H ) SW,.)$%,)$1#! A,.'1B;,?$G@&N 8#! &UU&)P! (1#! \E(LARPHM =WQH#&! *B1#(&!
$#HU> AA,)1$'&1&S,7**&I B&'A&)) ) @H&! >, $' #.8& %S, >&! B=@ (A B(I'&#=#) >W1'? #$(A& B>@(!
B&'AS((SU!,@S!A,>=$&(I $#U>,AA ) 1$'&(P! ..&C!>,| (L GIGEYY LAA&! 1+ #= P!6$>((1#P!&)! Q&C,",!
HKL M
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'a3J*8 @CENSS; 1()* (BIROE=H"(#I& %&>?->@ & 1&$*&'3;. [, (,/*(#18 % &4%:) 1&/#]g
"Q)HI*(,/,%/1 H&
!

$$M " 1 IES%ESI!

b1'(1=&!>,1) #(UL'A)$1#1=8! &>>@>&(1&#! .8>>@ > (SAP@#&) (@'&SB'&(($1#! =& XEIXL!
B&'A&)),$)! @#H&! ,@?A&H),)$1#! =& >WESB'&(($1#! =&! ?<BEHSABKB>! '15((#.&! &)! >
B'1>$U* )$1#! .&>>@>,$'&MN | 8# &UU&)P! XEIXL! &()! €@ EBB'$AH . #.&'(1=&!>,1B'1(),)&! &)!
&))&I1F(&'%,)$1#! .1"<>&! ,%&.| @#!#$%E&, @! *=@$)! =WMHBILRE@ES>@>& (1 =&! . & (B:QI#S!
k:@!&)!, > HKKisth$>A(1&)!,> N HKLIMA 82, >&A&H#) P XEJXRBBSANE: #(! @#1 2 #=I#1AF'&! =&/
A*> #1A&(N ;@A SH(N T&( . H#.&(1 =&! >,! B&,@! =*Al#)'&H#)P! =#@&! #1AF&@S! .,(P! @#&!
(@'&SB'&(($1#!=@! 7BIRVBAB>$G @*! =, #(1>, (@'%$& =& (1A*> #1(1A&(M-&! U, RIGHHEPI $>1 !
L ALH)* G@&! XEIXLIBL@%,$)! (&!>$&',@!B'1A1)& @' =& |&@RS.1&)! >N HKL S!J.;1>>1&)! >AF
(N="sl+@'$1&)!, >MHKKis!h$>A(1&)!, *MHKLIm

"#&)(@'&SB'&(($1H=&IXEIXL!,|, @(($!*)*11F(&'%*&!= #(IH&R!. #.&'(1.1>1'&.), @SIENbS!
&)!,>MHKLIR!)',$)8A&H)! =&!.&>>@>& (! JhjKP! $((@& (! =&! A¥),(), (& (HAEB#INAB;,)$G@&P!B, !
=& (! ($546! ,US#! =& =$ASH@&'| >WESB'&(($1#! =&! XEJX)P! @HRAT*=@.)$1#!=&!> ! ., B,.$)*|=&!
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A$?')$1# &) =W$H%, ($1#! =&! .&(! .&>>@>&(! |EMN GV &MNHEAL),)(! UL#)! =1#.1 =&! XEI@#!
U,.)&@'! B1)&#)$&>>&A&H)! 1#.17<#8&N T&B&H=#)P! .&! =& #BERH)! =*A1#)*1 =& (! UL#.)$1#(!
H0& (&(1 &H!' >&H)S((#)! >, 1 A$?' ) S1H#! &) >WSH%, (SLHLABKL *$HD S! %6$,! @#&! $#:SF$)S1#! =&! >&(
) #($)$1#1*BS);*>$1_ A*(&#.;NA)&@(&!IK;1@!&)!,>NHKL]mMA!

W:2#/13):%/"%1&'F;/&'3=*: (& %&>?->@

*1('%E& % &IH C$%18&T;), /&

XEJIXL! &()! &SB'$A* =&! U x1#! G@,($! @F$G@%),$'&! =@ #)$=&( B)B&( =&!
=*0/&>1BB&A&H)| &AF' N1##,$'&18)!=&%$&#)|B>@ (! (B, HISGRIE (1>&!(),=&!,=@>)&! I6SMH#$C! &
S>MHKLHMA!

b&(!1 (1@'$(! =*U$.$&#)&(I &# XEP¥ULD \ 11@! XNdamP! VI>W$#(),"1 =&(! (1@'$(! =*U$.$&H#)¢
"J+fl | ed=m\_mP! (1#)! %$,F>&(1 A,$(! =*ALl#)'&#)! =&(! #1A,>$&(! ALBBEAR)! UL#.)$1##&>>&(!
I6SM#S$C! &)! >N HKLHs! pA_pM Z$,#72! &)! >N HKLLs! BiKIS#BMNR !B @ (P! >&(! (L@'$(! XNdal! (1#)
L RSC&( B, @# #3%&, @! ($PH#SUS.,)$U! =&! AL),>$)*! SATRIRH! #&! '&B™*(&#)#)! G@&! LKV!
“W@#&! B1')*&! = #(! @#! .'1$(&A&H)! =&! B,'&#)(! ;*)*' 1cN? 1J8HBC! &)! ,>N HKLHMA b&(! (1@'$(! XN
B'*(&#)&#)! @#!'&),'=! =&! ' 1$((,#.&! $#)',! @)*'$#P! ,%&.! @#&! BI-@#! B1$=(! B>@(! U,$F>&! G@
AIN&HH#&P! &)! =&(! =*U, @) (! =*%&>1BB&A&H),@S! .1AA&! @¥HC@ED1@! @#&! B, >N($&! =&(!
B))&(!,"$<'&(! IpA_p Z$,#72! &)! >N HKLLS! 6SM#SC! &)! TN &USANE((,#)! =&! B™*.$(&'! G@&! >,!
B, >N($&! =&(! A&RAF'&(! $#U&'$&@'(! &)! >&! =*U,@)! =SNBI8H&'%*&! .;&c! >&(! (L@'$(! XNdaP!
'&((RAF>&#)! VI @#! =*U,@)! ., @(*! B,'| @#&! =*>*)$1#! @HJ ))&(.'$B)$1#! +,Sfl IBB()&S$H#! &)! >N
Lee]s! 6$M#$C! &)!,> N HKLHs! 08&>>&!&)! > HK LIBM( @@ K@), )$1#! *)* 1cN?1)&! =@ ! P<#&
9V39b | IXNY8:m! #&! Al#)'&#)! ,@.@#&! =$UU*&#.&! ,%&.! =&(! (1@$0'BA#! ?<#&! XEIXL!
#1'A,>llh:mllp™_pMNZ$#?1&)!,>NHKLLmM
!

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

"#&! F(&#.&! =& XEIXL! = #(! @#! Al=<>&! A@'$#! *%<>&)@ER! EAF'N1##,$'&! B,)$&>>&P!
@#! '&),'=! =&! 1$((#.&! &)! *?,>&A&H)! @#&! =*U$.$&#.&! BANNSG@&! (*%<'&! $#.>@ #) @
>NAB;1B*#$&!&8)! @#8&! #*AS&!Ip* pNZ$,#?1&)! >MNHKLSOSMESE!I D6 #=,C@A, 1&)!,>MHKLm
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XEJIXLI&()!B,)$.@>$<'&A&H)!,.)$U!, @!#$%&, @! *?@>,)$1#)H#HESBIIN! = #(1>&! (N()<A&!
*A,)1B1n*)$G@&! I63M#$C! &)! >N HKLHMA! 71AA&! &SBESGE@H)M*&>@$_.$! ,2$)! .1#)'&! >
*B' &((S1#! ) #(/SB)S1#H#E>>E! =&! #1AF&@S! 7<#&(! &((BHBY>HE! =*06&>1BB&A&H)! &)! >
=$UU*&#.$,)$1#! =&! B>@ ($&@'(! >$?#*&(" b,! U*B @&} BIE&NAB;1.N)&(! 0! &()! ?' #=8&A&H)!
*=@$)&! .;:&c! >&(! (1@'$(! XNda! ,@! (&$#! =&! >, AL&>EPI1(ABH)! @# F>1.,2&! =#(! >&!
=*0&>1BB&A&H)!=&(I>NAB;1.N)&(!0!B™*.1.&(1p"_pNZ$HMEIL MM b&(! (1@'$(!XNdal=*Al#) &#)!
Q(($! @#&! *=@.)$1# =&! > U*G@&H#.&! &)! =@ #1AF'B!1IHG)&(NBdN 8#! '&% #.,&P! >&(!
>NAB;L.N)&(! :! 17-jg! &)! 7-Igm! (1#)! AL$#(! ,UU&.)*(! B,'! @#EUS$&H.&! &#! XEIXLP! ,%&.! @#&!
*=@.)$1# AL$#( $ABL') #)&!=&!>&@' (! BIB@>,)$1#(! DB, 4&) C@! HKLIMN 8#USHP! @#&! #*AS&
%&.1 *=@.)$1# =@! #1AF'&! =W*N);'1.N)&(! &)! @#8&! ); IARRINJ®?A&H),)$1#! =@! ),@S! =&!

78))&!,>)* )$1#1=&(1>$2#*&(1;*A,)1B1n*)$C @ & (I (WESB-BE@RIED) =&!>W;1A*1(),($&!&)!
=&!> |G@$&(.&#.&'=&(17IYIY @1!&)! >N HKLIM! $#($| CRERR @ADL U~ &#.$,)$1#!, @ #$%&, @! =&
>$2#*&(1>NAB;1n=&(1&)!*'N);'1n=&("b&(!. 1AB1(,#) (&BHIS&!+47LI0ASLPIX&>LIP!14$#?L \FmP!G
'&.1##,$((&#)! YIAHIA&S &)! $#:$F&#)! =&! U, x1#! .1AB*)$)$%NSIARI&SE! '&A1=&>&@" =&! >!
S1A)$#&! JnT\JIB3P! (1#)! =&(! *?@>)&@'(! '&.1##@(! =&! >#)&#&#.&! =&(! 7IY! &)! =@!
=*0p&>1BB&A&H)! =&(! >NAB;1.N)&(! :! IX,M&u(C$! &)! > HELEH! G$@.;$! HKLIMA! -&! U, x1#!
A1AB, F>&!V!>1B,);1B;N($1>1?7$&! =&! (1@'$(! =*B>*)*&(HWAIARAF'&! =@! . 1AB>&S&! +47LmP! @#
>NAB;1B*#$&! B1§,),>&! =&(! (1@'$(! XNda! .1"<>&! ,%&.! @#&! =*BBA&(($%&I&(! 7IY!
B'1F,F>8A&H)! ., @(*&! B,'| @#&!,.)$%,)$1# =&! > | --4P! =@&! VBA#& (@1#! =&! 4aJ! = #(! .&(!
>$24#*&(1;*A,)1B1n*)$G@&(II6SM#SC!&)!HMHKLHmM
!

! ! $$ml-*U, @)(1=&!>W1()*12*#<(&!&)!.@),#*(10!

"HAL=<>&IA@'$#! XNda!(&!.,",.)*$(&!*? >&A&H#)! B, @#! =*Us@PW1()*1 2*#<(&!,%&.| @#&!
*=@.)$1#18#1),$>>818)1=8#($)*1=&(11(1>1#7?2(P!&)! @#3S1BRAIHW, =$B12*#<(&! I+ b$!&)! SMHKL]
7&!1=*U,@)!=W1()*12*#<(&P(W,?7?",%,#)!, %&.|>Wt?&! HKhBHDIBRD) ! (W&SB>$G @& B, I>W$AB1
=& XEIXLIB1@'! >,1 =$UU*&#.$,)$1#! &)! > 1 (@'%$&! =&(! TR =KL *1F>,()&(" 8# &UU&K)P! @#
=U,@)! =&! =$UU*&#.$,)$1#! =&! .&(! .&>>@>&(! .1"<H&* U@ @WESB'&(($1#! =@ HPIH&!
ID$A,>' MI&)!,>AHKL'sIY, UU#&' b@#)c&'1&)!,> NHKLIGRIEIFINREINLIBL@",$)!1)'&!>,!., @ (&"!!

"# Al=<>&! A@'$#! XNda! =*Al1#)'&! *?,>&A&#)! @#! B*#1)NB&A#1'@! #$%&, @' =&(!
U1>>$.@>&(1=&! >,! B&, @! &)! =&! >, A$?')$1#! =&(! A*> BRI\ &E$! &)! > HKLjm"! 8#! &UU&)P!
(1@'$(!1XNda!,UUS$.;&#)! @#&!=*.1>1")$1#! (1@ (UL'A&! €883, 48 & (!, @ #$%&, @' =@! %&#)' &M 7&))&
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=*1>1')$1#!.,",.)*$()$G@&! ,BB,"$)!,@)1@' =@ Lj<A&! M1 B&L&)VA"&(B1#=1V! @#! B;*#1)NB&!
yl0()!1z!l0&>>KB1)! #=1),$>m! Ih$>A(1&)!, >N HKLIMM 7&()t.;&(! (1#)! LAN@HS=& (1 Al=<>& (1 =&!
(A@'$(., . )*$(+(1B," @#&! =*>*)$1#! =&! 7<#&(I SAB>SG@ X! *?2@>,)$1#1 =&!> 1 U1#.)$1#1 &)1 =&!> |
=$UU*&#)$,)$1#1=& (IA*> #1.N)&(P!&)!=,#(I>W,BB,'$) $ 1 1ARIAMZ 1 h,>C&'1&)!Y,Nu,'=IHKKHS!
TAZNZ, C(1HRMAN!

T>1U,@)!$.$! M1@)&'1GOW,@.@#! =*U,@)!, @! #$%&, @ B8 A4 2 <& B, @' =&(!
(1@'$(! XNdaM 7&))&! U1#.)$1#! =&( USF'1F>, () &(1 #&! (RAFBQIF&! UU&.)*&! B, @#&! B&')&! =&!
XEJIXLIN$>A(I&)!,>MHKLIMA!

!
! ! $$SMIXEIXLI&)IB fl.;:&c!>,1(1@'$(1O!

b&(IA1=<>&(1=&! (1@'$(!XNda! =*Al#)'&#)! @#&! @?A&H),)I£8%&(@S!=&! B f1&)!=&!4aJ!
,@! (&$#! =&(1 7IY!IBSMHSC! &)1, >N HKLHMA 7&))&!, @ ?ASE) (9 BN=aB(! B1@",$)! &SB>$G@&'P!,
AL$#(1B,)$&>>8A&H)PI>W, )$%,)$1#1 &)1 >& (1#3$%&, @ B HEUE( LAB@>& (N a'P! @#1)',$)&A&H)!
B, #)$1SN=#)(1=&! .&(! (1@'$( #W,! *%*>*| @.@#&! A*>$@BBL#1)NB&N bW, @?A&H),)$1#! =&!
4adl=#(1.&(1.&>>@>&(1#&! (RAF>&!=1#.1B,(I1)'&! VI ANRSIBH ) $%,)$1#1=&! B f110&>>&! &)! MM HKL
78))&!,@?A&H),)$1#! (RAF>&!&#!U,$)!IB'1%&#$' =W @#&!, @ BAEWISBIRL($1#1=@!U,.) &E@PBLe
=@&!V!I @#&! F(&#.&! =& XEIXLN 8#! &UCRNBEAR)! > 1 (), F$>$(,)$1#1=&! B fI&# F>1G@ #)!>W,.)$1
=&! X-XH!'1Q,)cC,! &)! > HKL's! 0$&?$#?_41>&))! &)! > HKLIMM @BIRPEEB>$G@*! = #(! >,!
*B'&(($1#1) #(.'$B)$1##8>>81=&(1%1$&(! (1@ (_M, SBHRISHBF&I>W,.)$%,)$1#!1=&IB fI&#IF>1G @,
> 1) #(.'$B)$1#1=@!U,.)&@ ' Ble

-&IU x1#! (@'B'&#,#)&! &)1 &1 . 1#)',()&! ,%&.! =&(! (1@'$(! XNIR-B@L#)'&#)! =&(! =*U, @)(!
=*05&>1BB&A&H), @S!&)! @#!'&),'=1=&!.'1$((,#.&P!> & N@@IHA&H) =*U$.$8#)&(I&# XEIXLI&)!Bf!
l-dam!I#&!I=*A1#)'&#)!, @.@#!=&!.&(1=*U,@)('&)!,UUS$.;8#) HO&ER) @ #&!, BB, &#.&#1'A JO&E>&!
&)1, >MHKL MM 7&.$! &()! B,)$. @>$<'&A&H)! '&A,'G@,F&FBAD 1 BBEASH) =& >, G@&@&! G@$!
)1),>&A&H)! .1"$?2*1 = #(I > -dal B'AAN(ALN 7&(1 (1@'$(! -daB1((<=&#)! *?,>&A&#H)! @#&!
>NAB;1B1n<(&!#1'A,>&!10&>>&!&)! >N HKL mA > BES@R/>1(@BB'&(($1#!=&! B fI'&(), @'&! >&(!
A* #B(A&(I=W, @)1 *2*#* )$1#1 &) =SUU*'&#.$,)$1#! =& (| BIVWIH# $#)* &((,#)&P! @# Al=<>&!=&!
(1@'$(! XNda! B*fg\ +*%1$>&! ®##1)NB&! *A,)1B1n*)$G@&! $#)&' A*=$,$'&P! (@27 #)! @#! &UL
=1(& =*B&#=#)!B1@'>W,.)$%$)*I=&!B flI0&>>&!&M >MHKL M

b&(I(1@'$(-dalA&@'&#)!,B'<(!]'VIe!A1$(PIA,M1'$),$' &AKE)&!=&!>NAB; 1A&(!);NASG @ &(!
10&>>&1&)!, > MHKL mM8)P!L&(1=&!) @A @' (I'&((&AF&EHW&EIBB*&(IB, 1>&(1(1@'$(1=*US$.$&H) &(1¢
B'fl I-1#&;1u& HKLjmM M+, $>>8@'(P! @#&! ,@?A&H),)$1#! ($2#3US.,)$%&! =&I=CVBER! # 811
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1F(&'%*&!.;&c!>&(1(1@'$(!XNda!B fg\_!&#!.1AB," $(1#!, @B'$(!XNdA'@!-dal0&>>&!&)! > N HKL'm
78))&!,A*>$1')$1#B1@",$) (W&SB>$G@&' 1B, | @#&! A*&B2\WEIA+L(), ($&!=&(17IYPI'&B1@((,#)!
@#&!>*),>$)*I>$*&! @/ #.&'

!

8#1,>> #)IB>@(1>1$#1=, #(1>,1%1$&!B fPI>, 1244 ) $1#1=AMD S BLUS. $&H) (I&HXEIXLI&)!
+'X5!-daB@A,m!,|=*A1#)* @#&!'&(),@",)$1#!=@! B;*#1)NB&! &# #)!>&(1=*U,@)(!. @), #*(P!>&(!
A>UL'A)$1#(1=&(!B,)&(!,"$<'&! &)! =&! >,| G@&@&P! $#(BrC@WBBHE@!'&),'=! =&! .'1$((#.&!
$#) @) $HMN7&IAL=<>&!=&!(1@'$(!-daB@A,!,!*? >&AKHH@HE!'&(), @',)$1#!=&!> 1. &>>@>,'$)*],@
#3%&,@!=&!>,|A1&>>&!1((&@(&P! (@27 #)! @#&!™* @BANSM) EB1n< (&I F$&#! G@&!>,!.&>>@>,
@ #3$%&,@! =@ );NA@(! &)! =&!>,!")&! (1$)!'&()*&! F, (&N SHEP! @H#! Al=<>&! A@'$#! =*U$.$8#)! ¢
XEJXL!&)! BHL!I-daBHLm! ! *%*>* @#!), @S! *>&%* =&! A1l') BRI &! 1@! #*1#,),>&P! &)! >&(!
HBA, @S!(@'%$%,#) (IHWIH)I=*Al#)*| @.@#&! A*>$1' ) $1#D ERBHB&>>&!&)!, > MMK LM

78))&! A*>$1')$1#! =@! B;*#1)NB&! %$,! @#! =1@F>&! da! XEIXL! R} @"%$)! (W&SB>$G@&'
B, @#&!%$,F$>$)*(N#):*)$G@&!"™(@>) #)| =W @#&! =$p%# @SB A 1B)1)$G @& (11Z&UUS&'(1&)!
HKKfMbW, @?A&#),)$1#!=&(14al 1F(&'%* (1= #(1>&(17IY! =&! (1LRIFLAN',$)! *2,>&A&H)! 1) &! >&!
U,$)!I=W@#&! (@'&SB'&(($1#!=&!+"X5! = #(!1.&(!.&>bEBEIKSMN HKK mM T>1&()!.&B&#=,#)$AB1);
=&!B*.$(&'G@&!>,'>NAB;1B1n<(&! #W&()! B,(I'&(), @ @A E<>&! A@'$#! -daB@A, P! ($?#$US, #
G@&!'>&!=*U,@)!=&! >NAB; 1 BE(®&=#(!>&(! (1@ '$(' XNda! &()! =~ V! @#!,@)'&! ,(B&.)! =&! >,1 %1¢
B fAI8#1&UU&)P!.&! =*U,@)! &()!'&(),@"*! = #(!>,! (1@'$(&e2&IR)! ,>" HMBRSHP! >W&SB'&(($1#! =
XEJIXL!= #(1>&()$((@(1.@) #*(1=$A$#@&!,%&.|>Wt?&! .. R(PI @))&!B&)&!I=&IXEIXL!&#)'  $#&!
@#8&!,)'1B;$&!.@),#*&!=@&! V! @#&! .&>>@>,'$)* *= @ F)AFRIBLD)! ,>1'(|(W&SB>$G@&'! B, @1
,@?A&H#),)$1# =&! >W,B1B)1(&! =&! A #$<'&! B'fl =*B&#=,#)&"E$B! KIE*U,@)(! .@),#*(! (1#)!
1"$2%(1= #(1>,1(1@'$(I-dallh$>A(1&)!, >MHKLIMA!

!
! ! $%mIIXEJIXLI&HO!

"#&! $#(),F$>$)* P*HIASC@&! ! *)*! 1F(&'%*&! = #(! =&(! A1=&3&L@'$(! XNda! 7&))&!
$#(),F$>%)* (&! ),=@9%)! B, @#&! ,@?2A&H),)$1#! =&(! #$%&, @SPE&HBYRYS#(! NB&(!
&>>@>,$'&(1L.1IAAL! >&(! 7IY!BSMASC! &)1, >N HK DEBHIPNY&( OB ! >& (1 A*> #1.N)&(! Ih$>A(! &)! >N
HKLIP! HKIhbW1'$?$#&! =&! .&))&! $#(),F$>$)*! &()! $#.&"), $#&N B PRIEBRR$G @& B,'! >W*),)! B']
,B1B)1)$G@&!=&!.&(!.&>>@>&(!,.)$%,)$1#!=&! B fm! &IHEVXE&E!I3@A, ?,>>$!&)!,>" RKIL@1
B,! @#&! Ul#.)$1#! &#.1'&! $#.1##@8&! =&! XEIXL! ,@! (&$#! 4R &SB>$G@ ,#)! @#&! $#(),F$>$
7#1ASGC @& ($!.&:3B&H,3)!VIr)'&!=*(), F$>F(*&N!
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- #(1>8 B'1>1#28A&H)! =&! .&))&! ;NB1);<(&P! @#&! Al"),>PRI=RA(1@'$(! XNda! ,! *)*!
1F(&'%*&! V!> (@$)&! =W@#&!$",=$,)$1#!14Tm! 1@! =W @#! LIS QA '$8&!I'3"M!G@$! &#)', $#&!
@#1()'&((1"*B>$.,)$U!I:Ah #21&8)!, >N HK LS| ZA ZN BEIPIDRTEA | HKL]IMA 82, >&ASH) Pl @#&! F (&#.&!=
XEJIXL! ,@?A&H)&! >,! (&#($F$>$)*! ,@S! 4T! =&(! >NAB;1.N)&(! :B7-@RRY @?A&H),)$1#! =&/
>W,B1B)1(&! B f_=*B&#=#)&P! A, $(! #&! .;#?&! B,(! >,! (&#(BFEEHNAB;1.N)&(! :! 7-jg™! 7&))&!
,@?A&H),)$1# =&!>W,B1B)1(&! =&(! >NAB;1.N)&(!:! 7-Ig! (&!'&) 1@! ,B'<(! 0$A@>,)$1#! =@!: 74!
13{'()&"1&)!, > MHKLimA!

SHUSHPIXEJIXL!,1%)*1=*'$)l 1AA&!*),#)!(@'&SB'$A* B'<(!&SB$(#!, @S!"D!=&! .&>>@>&(!=(
=&'A&IIC" )$#1.N)&!I&)IA*> #1.N)&(m!h$>A(I&)!, >NMHKLim
!

: 63=,",%/"%&'%&>?->@&"a%p&'%1&E*(,%/(1&a;J*,/1

I

T>1&S$()&! (@>&A&H)!)'1$(! B@F>$.,)$1#(!',BB1'),#)! @#XEIX@)!&&ISWY 1AA&N b&(!
*(@>),)(11F)&#@(!,B'<(1*)@=&! =&! .&(! B,)$&#)(! (&'1#)! B'*(B8)%4&((1@ (P! &#!'&(B&.) #)! >W1'="&!
S1#1>123G@&!=&(IB@F>$.,)$1#("

|
$M  I"HSUHE'()*&)'H#+),-I0

"#&IA@),)$1#!: 1A1CN?1)&! ALLIIQ,:P!($) @*&! (@EHRIV3IIb>!, 1%)*1$=&#)SUS*&! = #(! @#&!
U',)'$&!=&!=&@S! &#U #)(I B*(&#),#)! @#&! #*A$&P! @#&!))1BRHRI &)! =& (1 #$%&, @S! U,$F>&(! =
>NAB;1.N)&(! 6d! &)! 071 -&! U, x1#! $#)*&((#)&P! .&(! =&@S)('&BL),2&#)! @#! B;*#1)NB&!
$SAA@#1>17$G@&!B'1.;8!1=8!.8>@$!=&(ME-SHRXNdan !

b&!B'&AS&'B,)$&H)!&()! @#&! M&@#&!U$>>&!=&!j! #{IE@IASEE (). m!, N, #)| AL#) *1=&(!
($2#&( =W H#AS&! V! >Wt?&! =&! j! A1$(P! #*.&(($),#)! =&(BLAHY@T@SHE(! *?@>$<'&(N.3RP>&
1AS(! @#&! =N(A1'B;$&! U,.$,>&P! #&! B*(&#),3)! ,@.@# H8D)BB&A&H),> 5! || A1$(P! @#&!
#>N(&!=&!>1A18>>&!1((&@(&!,!"*%*>* @#&!;NB1.8:33@8 B $! (W&()!.1"$2*&!,%&.1>&!) &AB(ME
B,)$8#)&! &()! =&%&#@&!)' #(U@ ($1#! $#=*B&#=#)&! VI>WHIBI&I@H'&)1@" V! >, | #1'A,>&! =@!
#3%&, @'1=W;*A1?2>1F$#8N!

b&!=&@S$<A&!B,)$&#)1&()!>&!IU'<'&!.,=&)!=&!>,|B'&ASRRIBIFEP&!=&!L IA1$(P!.&>@S$_.$
B*(&#)*! =&(! ($?#&(! $=8#)$G@&(! =W #*A&! ,%&.! @#&! >@F)BAE2>1F$#&N bW*%1>@)$1#! =
B,);1>17$&! | (@$%$! >&! ArA&! .;8A$H# G@&! .&>>&! =BFGRGIE&! (,! =*B&#=,#.&! &#%&'(! >&(!
) #HU@S1#(1(#?@$H&(1(&!(1$)!B'1>1#7*&!M@ (C @AW R EI@=&!=&!(,| A1&>>&! 1 (& @ (&!
) 0>t @#&! *N);'1BIn<(&! ,%&.! ?' #@>1B1n<(&! &)! A*BIMNI&! *=@3$)&(! ,$#($! C@&! =&(!
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F&")S1#(1#@.>* $'&(!, @1#$%&, @'=&(!B™*.@'(&@'(I* SRAGHB*(&#.&!=&#1IN, @ SIF$#@ .>**(1&)!=&!
B1#)(1.;'1A,)$H#S&H(1$H) & H@ . >* $'&(MA!

"#&1.,)17?' B;$&! =W;1A1cN?1)$&! =@! P*#1A&! 1 *)*1"* >$(*&LED&! U, A$>>&MN "H&IA@),)$1#!
:1A1CN?1)&! U, @S_(&#(1=@! 2<#&!.1=#)! >, B'1)*$#&! XEIXL! @IBIP&(! =&@S! B,)$&#)(! 1 *)*!
$=&#)SUS*&IALL]IQ,:m! A&# #)! ,@! '&AB>,.&A&H)! =&! >W, $*RBfAH B, @#! .1=1#! ()1B!
IBA8feKfm!I5>(@>),#!&)!, > NHKLfm

!

! X,>?2%1 > 1 =&(.'$B)$1#! =&! .&(! =&@S! B;*#1)NB&(! .>$}#$0 @&H>,$'&(! &)! >W$=&#)$U$.,)$1
“W@#&IA@),)$1#!(@">@N3EEP!>&(!, @)&@'(I#W1#) B@!=*A1#)'&'1=&U x1#U 1 REHSE) @ #!>$
> 1B,);1>1?$&1F(& %*&!&) ! @#!=*U, @)!=&!XEIXLA!
!
$$m  Ib&!IQ@&#!&)!,>MNHKL mO!
b&(I'"*(@),)(!B@F>$*(1B,'b&! Q@&#!&)!,>P!&# HKL 11#)!*)* 1 F)&SH@E @I (F1',) 1$'&!-QJT!
&)11#)IB& AS$(I=WS#$)$&'1>&(1)', %, @ S!B™*(&#)*(1=,#(1.&))&!);<(&

!

b&!B,)$&#)P!=*.'$)! B, b&! Q@&#! &)! ,>"P!&()! @#! ?, X 1 4P B'AABEL! U, A$>>&! 1#(,#? Q@ $HE
=W1'$?$HB'GC @& 788 &()! #*1 V1 )&'A&N 51 > 1 # $((,#.&P! (1#! B1$=(1 &)! (,! ) S&AI = #(! >,!
AINEHH#&!F,((&!IH &A&!B&'.&#)$>&M!&)!.&>@$_.$! BHEABSLLEB;, >$&N T>!(1@UU',$)!*?,>&A&H)
=&! =*)'&((&! '&(B$',)1$'&! =@&! V! @#&! ,)'*($&! =&(! .;1, #&AM @H#&! (@'=$)*! F$>)* >&! =@&! V! @
F(&#.&!1=&#&'U(1.1.;>*1%&()SF @>,$'&(N 7&! B,)$&#) | BB HRDEH)! @H#&! #*AS&!, * 7*#* )$%&!
(*%<'&,..1AB, 2#*&I=W@H#&!>&@.1B*#$&"-&(B*><%& LA 8>>&! 1((&@(&!&)! @#!)&()! 735!B1@
yLIST#NUL'AS#?! ((Niz! 1#)! *%*>* @#&! U1)&! *=@.)$1# =&EM@'(1 *N);'1$&(! &)!

2 #@>1A1#1.N),$'&(! &#! .1AB, $(1# =W@#! .1#) [>&! (,$# LRHEDH# F>1.,7&! @' #$%&, @' =&! >,
=$UU* &) $1#! =&(1>NAB;1.N)&(!0!,! B@!r)'&!'&>&%*" 5@ ! #$9B& BB BIEP! >&! B,)$&#)! B™*(&#),3)!
@#&! F(&#.&! .1AB><)&! =&! >NAB;1.N)&(! 0! ,>NAB;1.N) (@ BnP=@.)$1#! $ABL),#)&! =&(!
>NAB;1.N)&(!:I>NAB;1B*#$&!:m!&)!B,)$. @>$<'&A&BB: R MO 7-jgP! &) @#&!*=@.)$1#!B>@(!
Al=**&! =&(! >NAB;1.N)&(! 6d™ T>! &()! $ABL),#)! =W,M1@}R! E@VEL# $ABL') #)&! =&(!
>NAB;1.N)&(:17-jg#,nU(P!=, #(1>&(1*.; #)$>>1#(1=&! (@2 )$&#)P!(W,..1AB, ?#,$) | =W @#!*B&")1$'&
=@ 74H1'A,>&A&H) 1=$%& (BUS*

b,! '&.;& ;& =W@#! U,.)&@'" ?*#*)$G@&! $AB>$G@*! = #(! .&PRIE,);B," .,)1?'B;$&!
=W&S1A&! .1AB>&)! |h;1>&! 8S1A&! J&G@&#.$#?m! .1 CB>B&BNVI&RHW;1A1cN?1)$&! |h;1>&!
Q&#1A&! Y1AL1cN?1($)N!X,BB$#?m!,| B&'AS(I=W$=&#)$USLIBDARLMIIFE! UU&.) #)!>&! 2<#&!
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9V39b M 7&))&! A@),)$1#! (&!)'1@%&! &#! B1($)$1#! Leli! 1. Le]i5,Qrit&)VA>,| (@F()$)@)$1#! =W@:
,.$=&! A$S#*IBAY] 1AM 7&))&!H(@F()$) @)$1#! (&! ($) @ &! = #EHRINXEABY\Z5XXP!, @ #$%&, @!=&!>,!
(*G@&#.&! YppYpp! '&(BI#(F>&! =& >W$#)&',.)$1#! ,%&.! >WHHHrosH 18K &SB*$8#.&(!
“WSAA@#LU>@1'&(.&#.&! 1#)! Al#)* G@&! >, A@),)$1#! A& SN EMHE=&! > ! (),F$>$)*1 =&! > !
B'1)*$#8&/M 8#1 &UU&)P!>,| B'1)*$#&! XEIXLIA@)*&P! 1@! Y] |ABIE (D 4$%&, @' =@! #1N,@! A, $(1=&
A #S<&IALSH(! F1#=#)&MT&!#$%&, @'B>@ (IU,$F>&! =W YIHYBIAM%S$, h&()&'# F>1)(P!V!B,)$'!
=&!>N(,)(IB'1)*$G@&(1$((@(!=&!USF'1F>,()&(!B'$A, FH&H¥®!B

5@!.1@'(1=&!.8))&!*) @=&P! @#&! A*>$1')$1#!$AB1") #)&! SEAEHELH*A)1>12$G @& =@!
B,)$&#)!,|B@!r)'&!1F(&'%*&! B'<(|G@&>G @& AL$(N-& W RPIA, > @#&!,F(&#.&!)1),>&!=&!
>NAB;1.N)&(10!=8&B@$(!>,1#,3((,#.&P! @##$%&, @ #1L8HBE'E, | B@!r)'&!'&>8&%*I VI >W1?2&!=&!ffl
&)! fel A1$(M 7&(1 >NAB;1.N)&(! 0! B*(&#),$&#)! @#! *B& H@BO74! B1>N.>1#,>! =$%&'($US*! &)! >¢
BB,'$)$1#! ! ¥)*! . 1AB,2#*&! =W@#&! .1"&.)$1#! =&(! #$%&, @SNAR;1.N)&( :! &)! 6dP! F&
$.@>1.N)&(! &)! =&( #&@)'1B;$>&(! .$'.@>,#)(N SUSHHE JIAWL'$?2$#&! =&! .&))&! ,A*>$1',)$1#!
(B1#)#*&! =@! B;*#1)NB&! $AA@#1! *A))1>1?$G@&! =@! B,)$&WREEAIH#1IASC@&! $((@! =&(!
>NAB;1.N)&(I01#1@%&>>&A&#H)! BB, @(!,!*)* (L@AS(! V! @&, BN )NB&! B, 1A$.'1(,)&>>$)&("!
78)&()!,|B&AS(! =&K' SUSR Q@ &! .&(1#1 @ %&>>&(! . &&IRAIYBLH$&H) B, (1=&! .&>>@>&(IA,) & #&>>&
1AA&!.&>,IB&@)!T)'&!I>&!., (1= #(1.&),$#&(1($) @,)$1#(!: 1 @ENBAKLHMA " #I (*C @ &#X, ?&! =@ 7<#¢
9V39b I=#(1.&(1.&>>@>&(!,!*)*"* >$(*IB,'1>,| (@$)&P! *%*> #Y@ R # 7*#*)$CQ&! (@' @#! ,>><>&
b&(! USF>,()&(1=@! B,)$&#)! B*(&#),$&#)! =1#.| @#& A@),)$1#! ; 1A1cNRA)8IQ! >1'(| G@&! >&(!
>NAB;1.N)&(I0!B*(&#),$&#)| @#&!A@),)$1#!;*)* 1cN?1)&! ALelT Q) *%<#8&A&H)!(1A,)$G@&!",'&!
&()! ,BB&>*yIF,.CI A@),)$1#!z! 1@! *%&'($1#! 7*#*)$C @ &NYYEHEN! &)! >N HKKLs! Q'1((! &)! ,>"!
HKKMBUSH! =&! B* $@NV1'$2$#&! =&! .&))&! *%& ($1#P! @#! (*G@&#x,?&(DRER(EESE@>,$'&(!
)'$*(P!B'1%&#,#)|=W@#! B*><%&A&H)|1=&IA1&>>&! [#R@ R @")*!* ¥$17&>@%!,|B&'A$(1=&!
G@,#)$US&'>,|B*(&#.8&1=8&!*C@&#.&!h:! 1@!A@)*&! SR HBIGH&H#) &(I>$2#*&(MT78))&))&. #$C @&
ST(AS(1&H#1*%$=&#.&! @#&!;*)*1cN?1)$&!IB1@ ">, H4& (BLHRY39b 1= #(1>&(17IY!=@!B,)$&#)"
b,! *%& ($1#! *#*)$C@&! (B1#)#*&! (&AF>&! $#($! , %1808 @D >ESH =“WEHED>&! (1@.;&!
*A)1B1InY$G@&P! A&#,#)! V!> 1'&(),@',)$1#! =W@#! B;*#1)NB&I SAADAP$C@&! #1'A,>! B,"!
%.#),2&!(*>&.)SUP!. 1#US'A*&IB, 1 @#&!;*)* 1cN?1)$&!= #(3R@I&P#* & (ISAA@#1!;*A ) 1>12$G @& (!
=@!B,)$&#)!Ib&!Q@&#&)!, > NHKL mA!
!

7&(1)',%,@S!1#)!B&'AS(1=W,((1.$& @#&!A@),)$1#! ,UU&.) #H) | HRESB'1)*$#&! XEIXL!
VI @#&! =*U,$>> #.&! =@! (N()<A&! ;*A)1B1n*)$G@&P! A&# #) A@@IHEURSEH.&! (*%<'& 8#!

88



'&%,#.;&P! F$&#! G@&! >&! B;*#1)NB&! .>$#$GC@&! =@&BPHS&IAIREALH)! ,@! B;*#1)NB&! =W@#
Al=<>&! A@'$#! XNdaP! ,@.@#&! =1##*&! #&! B&'A&)! =“WE&SB>SEIGR)(! =*%8&>1BB&A&H),@S
..1AB,2#,#).8))&! $SAA@#1=*U$.$&#.&"
!

$$$m 10,;,A$!&)!, >MNHKLIMO!

b&(I"(@R)(! 1F)&#@(!B,"10,; A$! &)! >N 1#) *)*I B@F>$*1)'1$(! #(! ,B'IER@)! =&! .&))&!
):<(@M7&@S _.$! 1#)! =1#.! B&'A$(! =W1F)&#$'! B>@ (! AWSAE A)FABL(($F>&(! . 1#(*C@&#.&(!
=W@#!=*U,@)!=&!XEIXL

8#1&UU&)PI0,; A$!&)!,>N' BB1')&#)!$.$5! @#&!*) @=&! A&ERRB)$&H)(1$((@(I=W@#&ArA&
U,)'$&!HU'<&I&)! (@' M! &) (1@UU' #)! =W@#&! B>, ($R N8 @8 (N#='1A& AN*>1=N(B>,($G@&
@#&ISAA@#1=*U$.$&H:&1&! &)1 =& (IB'1IF><A&(I=*%&>1BB&A&#), @S!I=*U1'A )V §EEE)) &! &)!
L)) &ml $#($! GAW@#H! '&),'=! A&#),>1 =~ V! @#! %1>@A&! FE@PRI=EASEHHEN "#&! #,>N(&!
PG @&! =&! .&))&! U,A$>>&! | B&'AS(! =W$=8#)SUSR! S\ BHEHA@),)$1#! =@ 'IN3ER)

. ALL]IQ,:mPIA&# #)IVI>W,BB,'$)$1#I=W@#!.1=1#!() 1 BIR‘BBB @ &!V!.&>>&!=*.'$)&!B,'I5(@>)  #!&)
SMEIA #$< &I SH)F&((#)&P!>&(1.&>>@>&(1=&! .& (! B,) S&IPLIHPH#E! (&H#(SFS>$)*!,.. @&!, @' ()' &((!
27*#1)1S$C@&!,%&.| @#&!, @?A&H),)$1#!=&!B;1(B;1_BfIP It @A&IBASH@)S1#!=8!>,1(@'%$&!,B'<
$",=%,)$1#!,@S!"D

b&! B'&AS&'! B,)$&H#)! &()! #*! B*A)@*A&H#)P! &)! (L@QUU",$)! S&([#,8# =W@#&! #*AS&!
(*%<'&M -@' #)! >&(! =&@S! B'RAS<'&(! ##*& (! =&! %S EBR&)1*&,>&A&H)! =*%&>1BB*! B>@($&@'(
*BS(1=&EWHU&IB(IB@>A1#,$'&(" b&! B;*#1)NB&! .>$#SC@&! =&! .&! B,)$&&H)ERE1 @B, $>> #.&!
A*=@>> $'&P! @#! '8),'=! =&! ."1$((,#.&! &)! =&(! =*U,@)(! BRARHRDS! $#.>@ #)! @#&! ,(NA*)'$&!
):1,.$G@&! &)! U*AL'>&P! @#&! ),$>>&! *=@$)& =&(! 1(! AtR!, B8 B&, @! (<..&P! @#&!
)'$21#1.*B;,>$&NU@ ($1#!B™*.1.&!1=&!> (@) @'&!A*) 1 BB @&HE!, @!U'1#) @#&IU1'A&!)'$ #72@>,$'
@#&! =*U1'A))$1# =@! U,.$<(P! @#&! ;NB&'B>,($&! =8P @HBYH()&! F$>,)* >&! &)! @#! '&),'=!
A&#),>1 ((1.$*IVI@#&IAS.'1.*B;,>$&"!

b&! (&.1#=! B,)$&#)! &()! *?,>&A&H)! #*| B*A,)@"*P! &)! (1@UULR) #M@.! &)! =W@#&!
$#H@UUS(#.8).,'=$,G@&N-@' #)!>&(1=8&@S!B'&AS< B BRI .&>@$_.$!,I=* >&#.;*1=& @S*B$(1:
$#U&.)$8&@S! =&(! %1$&(!'&(B$',)1$'&(! (@B*$& @ &V)NBE! B:$#3$G@&! '&?'1@B&! @#&! =*U,$>>
A*=@>> $'&PI@#!'&),'=1=&1."1$((,#.&!&)!=&(IB'LF><AR(IBBRA&H), @S!$#.>@ #)1=&(IF',(1&)!1=1$?)(
1@) (P! @#&! B'1)'@($1#! F$>)* >&! =&(! .>,%$.@>&(P(QAL! BRAR?#*&! =W&.C*A,P! @#&!
.,'=$1AN1B,):$&P! @#&! =*U1'A,)$1#! =@! U,.$<(P! @#&! AIB&PBIEE.$%&(! ,%&.! @#!'&),'=1=&! > !
=&#)$)$1#1&)|@#'&),'=1A&H),>!,((1.$*IVI@#&!AS.'1.*B;,>$&!
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"#&! #,>N(&!=&(IF$1B($&(1=&!A1&>>&!1((&@ (&! =& HR (I BIS&*P= #(1>&(1=&@S!.,(P! @#&!
‘NB1.&>>@>,'$)*! $#($! GCAW@# #3%&,@! ,@?A&H#)*! =WESRINYEMLN)12*#*)$C@&! =&!
B*.@'(&@'(! AN*>1n=&(! 1@! =& .&>>@>&(! >NAB;1n=&(b ) PBJLAN.$#&! 7! 1%*>* @#!
N1 AA&IH#1'A, >N

b&(!.&>>@>&(! (#?@SH&(!I+OXTm! =&(! B,)$&#)(! 1#)! BH{&BUE@H , @ ?A&H#)*! =&! BYH5"p!
F,(,>! .1AB,* VI @#! .1#)[>&! (,$# 1@! ,@S! .&>>@>&(! =&(M'BSR¥Y(! $",=$,)$1#! "DP! @#&!
@?A&H),)$1# =@ #$%&,@! =&! BYH5"p! 1 *)*1 1F(&'%*&! $#=*BYH=CAALB *(&#.&! =&! XEIXLA!
78B&H#=#)P1>&(! .&>>@>&(1=&(! B,)$&#)(! 1#)! =*Al#)"™* @B =@#1AF'&! =& U1.$!BYH5"p! B>@
>&#)&!,%&.1=&(1#$%&, @S!*>&%*(1=&!BYH5"p!) 1@ M KD L@ < (1$",=$,)$1#!" D!

7T1#.&'#,#)1> 1*B1#(&!,@! () &((P! @#&!,@?A&H),)$1#! =&! >Wi) 384 J31 &) =@! #$%&, @' =&!
4aJ!,B'<(1()'&((1?7*#1)1S$G@&! ! *)* 1F(&'%*&! = #(! >&(IB$P&(1=&! .&(!B,)$&#) (N "#&!'&()$) @) $1#!
B,)$&>>&!1=&!>1"($(),#.&!,@S!"D!,1*)*1 1F (& %*&!,B'<(!) P18 &)!'&.1#()$) @) $1#!=&!>W&SB'&(($1
=&IXEIXLN -&!B>@ (P! >&(! .&>>@>&(!1 =& (! B,)$&#)(! 1#)@H&1#H)@B*' )$1#! B>@ (! >&#)&! =@! .N.>(
&>>@>,$'&! ,B'<(1$",=$,)$1#! "D! ,$#($! GAW@#&! , @ ?AHBB1#8+ @b>@>&(! ,B1B) NHEB@ &(
&>>@>&@0D! =&(! B,)$&H)(! 1#)! *2,>&A&H)! "*%*>* @#&! (&H(SFIBRFV! SW*)1B1($=&P! .1AB1(*!
27*#1)1S$G@&!IF>1G@ #)!>W,.)$%3$)*1=&!>W5-6!B1>NS¢ H-@HPHE@*B>$.,)$U!0,;  ABI&)!, >N
HKLirM

|

9(



L* $%* & @ROFBKEYE"$,/,j; Y& W 1&E*(,%/(1&>7->@&'3"), (L& ((BBTA%HHSE

! &
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2a*E, ()% 8K &B0; $* (,#/&' % 1&(3$#IC)%1&%(&'3=*;(18&
*11#",3T&

|

b,1(),F$>$)"=@ 1 7*#1A&I&()!. @.$,>&!B1@"1>,!(@'%$& ENWAHI?, #S(A&ND&(1)*>1A<'&(P!
($)@*(1,@S! &S)*A$)*(1 =&(1 .; IAL(1A&(! >$#* $'&(P! (&' WEHID'&"| @#&! *B>$.,)$1#! .1"&.)&! =@!
PH1A&! B'<(l.;, C@&!=$%$($1# .&>>@>,$'&!&)!B'L) LRYAARA(1=&(1%1$&(1=&!*B,' ) $1#! I+ >Al
&)1=&1b #2& HKKIMN 7&! (1#)!=&(1()' @.) @'&(1#@ .>* IR B(EHBE>>&(1B1@" >, (@' %$&! .&>>@>,
$SAB>$G@*&(!= #(I=&H1AF'&@S!B'1.&((@(IB;N(STHL2$C @&(

| b&! >,F1')1$'&! -QITP! 1,1 .&!)',%,$>1 =&! );<(&! ,! ¥)*1 * >SGPERN(&! *?,>&A&H)! V! > !

L ES()SL#I&)!> 1L IAB ™ &H(S1#1=&!IB,);1>12%&(1, (1. $* &Y @#&I=**2@> ) $1#1=& (1) *>1A<'&(MN 7&!
5 BS)&I (& I=1#.1.8#) (@' @#&!=&(.'$B)$1# =@ £84)*>1A<'&(1&)!=&(!B,); 1>12$& (!, ((1.$*&(!
VI>&@'1=N(U1#.)$1#H#&ALH)MI!

@M%L& (3#ICIREL" #IESYT%1& [;"$IHE)H#(3,j:%18& e& $F%F()3XK(3&
") HIH1#I%1&S,/3*,)81

* X3/3)*$,(3%

&

| b&(1)*>1A<&(! (1#)! =&(! ()'@.)@'&(! #@.>*1B'1)*$C @ ¥B.B&H ($)@*&(! V! >W&S)*A$)*! =&
JIAL(1A&(1&@. N1)&(M 7&(1 () @.)@'&(! (1#)! =*USHS&(BR4E! *B*)$)$1#! =&! (*G@&#.&(1 ::5QQQ!
S&CI>&(IA, AASU<'&(P!>$+&(!B, 1=8UU*&#)(!. 1AB>QSBEH® & (I IXSE68P!45:bT33P! &) X 1ECT(ILeles
=&1b #7&18)! > LeeKsIhMBNN'$?;)1&)!, > N Leeis!5?A8&NBB HKKem N "#&1=&(IB'$#.$B,>&(1U1#.)$1:
=&(1)*>1A<&(1&()! =& B&'A&))'&I V!> | &>>@>&! =& =SDREP@ASH, $(LHAL(LASC @& =W @#&!
7-01 =&! >W548 T>(1%$)&H#)! $#(S! >W,.)$%,)$1#! $# BB'1B'$*&! =&! >, %ARRN6X(BZ! 1@! 4Y! G@$!
BR@Y%EH)! .1#=@$'&! V! >W,.)$%,)$1#! .1#)$HEB LB .88>@> $&(! ,$#($! CARDHHDS,!
'&IAFSHS(1#! =&! .&(!1 &S)*AS)*(M b,! *B>$.)$1# Q@H#SLBRIS&! =&(! *>1A<&(! &)! >&@'
AABL($)$1# '$..&! &# F,(&( Q! &)! &#! (*G@&#.&(! *B*)*&( B1#) ,@(($! =&( ()'@.)@'&(!
B,)$.@>$<'&A&H)I$#(), F>&(IBL@%.#)!(&!. 1AB1)&'. IAAGYER(, 2$>& (115 2#8&>1IU&S'1&)!, >N HKKer
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| SHUSHR(Y,$>>&(1 =&(1)*>1A<&(!.;&C! >W;1AA&! &)! >,! (L@)'SBUU*EH)&(M b, F$1>17$8! =&(
P>1A<&(1&()! B, 1#(*C@&H)! B,' ULS(1 =SUU*&H)&! &#) & E@HBLA@'$#! &)! >WY1AAEN b, I1@! >&
U1#.)$1#(m!=&!1U,.)8@'(1)*>1A*$C @ &(IB&@%EH)! SRBUBB BE#@&I(M!.;&c!>,|(1@'$(IG@&! &
SW;1AA&! = #(1.&"),$#(1 .,(P1 &) >&(1 2%#* >$(,)$1#(1 &#)'&! ARLE@'SH &)1 ;@A $#(1 =&A #=8)!
B,'U1$(1=&!>,|B'@=&#.&"

!
N IS SHE (&), -")/0. #1234

b,N&ASH,$(1#!=&(1 )*>1A<&(1&()! .,,.)"$(*&! B,'| @#&! &S)&HHB-W5-6! (SABFEG#! (@' >&!
F'$#1B1'),#)!>,|(*C@&#.&!::5QQQP!&)!=1#.1'$.:&! &#!F, (&T1QC! >WY 1AA&P!>&(1)*>1A<'&(!B&@%&:
(WH)&#="&!=&!HIVILj| CFBP!>W&S)&#($1! fW! ($BBE&) BR&#HR6S 1# HKKFB!IY1.C&AKNE' &)! >
HKK

78))&&SBWH(SLHITW! (SABBSH B&'AL)!>, IUL'A)$1#=W@#&!() @.) @'&'=W1'=@\@B/ &
'&B>$&A&H) &) (1#I$#(&)$1#, @ ! (&$H! =& >W5-6!)* 3 tATHC@EF $#178))&! () @.) @'&! , $#($! UL'A*%
&()! ,BB&>*&! . >11B! B1@'! F1@.>&! )*>1A*$GC @& BIR}X&! '$B>&'! $ABL(#)&! &)! A&(@'&!
B>@($&@'(! .&#),$#&(! =&! C$>1F,(&(! ..&c! >,! (1@'${I&Q'SVUBEees! -1C(#$! &)! >N HKLfs! Z/!
6,#=,C@A,"&)! 7&.;HKLIMMN J1# &S$()&#.&!, 1 *)* =*Al#)*& BH.'1(.1B$&! *>&.) 1#SC @&!IQ'SUUS);!
&)1, HILeeci®)!AS$. 1(.1B$&IVI(@B&*(1>@)$1#!- 1C(#$!&)!, >DIHKING&)!, >MHKLIMA!

b,l: >11B!B&'A&)!=&!B'1)*?& | >W&S)&H#($1#! fW! (SKBE&IESHSA@> #)!,@! (&$#! =&! >W5-¢
P>1A*$G@&! =1@F>& F'$#P! &ABI.#)! (! =*)&.)$1#! B, $R(!2&1 *B,' )$1#! =&! >W5-6"! 7&!
B'1.&((@(! &()! &((&H)$&>! USH! =W*%$)&'| @#&! ,.)$%HKEA! 580 &B5:4! B,'! @#&! &S)*A$)*!
J1AL(LASG@&!IG@&! >, .&>>@>&! . 1#($=*&',$)I V!) 1) ARKL@?>$#$.CH! &)! >N HKK mAlb,1--4!
B&@)! 1)'&! =%)&.)*&! ,@S! )*>1A<&(! B,'! >,| B*(&#.&! =&! ' TIAR&N$#=@.&=! UL.$m! IYA! :,C,$P!
JA1?1'c&U(C,P! &)! =&! b,#2&! HKKfMP! .\W&()! V! =$'&! @##3.(@FRNE1'A&! =&! UL.$! lUIN&'(m! =&
U,)&@'(! )&>(! “fo+L! 1@! X-7L! &)! >,! B:1(B;1'N>)$1# =&! YH5p! J*@8<'&(! IYA! :,C,$P!
JA1?1'c&U(C,P!&)!=&!b,#?&HKKfmA!

b&(! G@@B>&S_Q! (1#)! @#! ,@)'& )NB&! =&! () @.)@'&! B1@%,#)%)'&! @) 1868, @! =&(!
P>1A<'&(MN78)& ()'@.)@'&! &()! =*USHS&! B, 1 >W, >$2#-@NEMUE B> # =& G@,)' &' F, (&(! QM 7&(!
G@,)'&!?@ #$H&(1$1) &', 25((&#)! %$,! @#&!>$,$(1#;N="&PYHEHLY(&#)! = #(1.&))&! . 1#UL'A ) $1#N
b,lUL'A)$1#1=&!.&(1>$,$(1H#(1#*. &(($)&!=&(1. 1#=3)$ LK L:&I#,ASG @& ('B,)$. @>$<'&(P!&)!.&"), $#&(
B'1)*$#&(1)*>1A*$C @& (! B&'A&))&H)!=&!.,),>N(&' >, UL'A)SLH| PEP,)$1#! =&(1G@,=' @B>@S_
1+&="1(1P! Y,Nu,'=P! &)! 3>&).;&"I HKKes! [N h#?! &)! >N HKI&EN!@.)@'&(! B&)@'F&HR(!
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$H)&',.)$1#(IB'L)*$C@&(!,%8&.1>W5-6!)*>1A*$GC @&!Z 618 I @K LIS!E, #&C!&)!, >NHKK mP!&)!
B&@%&H)!1)'&(1@'.&'=&!1()'&((I"*B>$.,)$U14$cc1I&) IPAIHKKem”

!

!

a3* &BKE&-();"()%& %&SFGEB&(3$#I3),j;%8&% (&' F;/&j;*) EXpe0
!
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$$N "HS%&"H ()* (Yo, "-./+ I
b,! U1#.)$1#! =&(! )*>1A<'&(! &()! USHEA&H)! *?@>*&! &)! =H&#4&®'! ), $>>&! ,$#($! G@&! =§

U, )&@'(IG@%$!>&@" (1#)!,((1.$*(Mb&@" . 1#U1'A, ) S1H (SRS >&P! . 1AA&!> () @.) @'&3&#B!
1@! @#&! .1#U1'A)$1#! Q_G@,='@B>&SP! B,)$.$B&! V! > B(135)34)*(! .;'1AL(1A$SG@&(P!
(@' #)1>,10),F$>$)*1=@! 7*#1A&!I-1C(#$!&)!, >MNMHKLISIO NAHREMMD, 1()'@.) @'&!.; 1A, $HS&HH&!
=&(1)*>1A<'&(IM1@&!*?,>&A&#)! @#!'[>&I$ABL") #)! = #(| $&@H A.&! &) >8&@'*?@>,)$1#!1Q,>,)$P!
X$.;&>$P! &)! 7,..;$1#&! HKLfMN! 7&))&! =&'#$<'&! .1#) AP AR (U=W546P! .1#)&##)! =&(!
*B)$)$1#(! =&! >W5-6! )*>1A*$C@&("N 7&(! U',2A&#)(! 546BASH* (! :8445P! &)! M1@4&#)! @#! '[>&!
$ABL),#)! = #(! >&! A $t)$&# =&(! )*>1A<'&(P! >W1'? #$(,)SYSUB&HH&! =&! .&(! =&'#$&'(1 &)! >
*2@>,)$1#!1=&I>WESBERH#SGC @&T1&)!, >MNHKLMANb&@'TUL#.)$1#! (&', F1'=*&!| BH@H{> RS
,B$)'&N

I -&(IA,'G@&(! =W;*)*1.;'1A,)$#&! ($) @*&(! (@' Yfde! &)! YjdHEEB&H)! r)'&! 1F(&'%*&(!,@!
#3%&,@! =&(1#@.>*1(1A&(1)*>1A*$C @& 7&(! =&'#BJ'€( (BAS>,$'&(!, @S! A, G@&(! B*(&#)&(!
= #( SW;*)*1.:'1A)$#&! .1#0)3) @)$%&! 10>,(.1! HMKEh.&! U,$)P! >&(! )*>1A<'&(! B1((<=&#)! @#&!
A#U1'A)$1#B>@(!.1AB,.)&P!B1@%,#)! B,'U1$(! $#U> SRS PILANE ! ?<#& (! ($) @*(! V! B'1SSAS)*"!
8# &UU&)P! 2'1.&! V! @#! B;*#1A<#8&! ,BB&>* :+8! :.&>1A&&I#18UUL. ) MP! >&(! )*>1A<'&(! B&@%
N&SH="8! >SWESB'&(($1#! =&! .&'),$#(! ?<#&(! 10>,(.1! B{@KISHKKLMA! bW&UU&)! =&! *B'&(($]
) #(.'$B)$1##8&>>&! SAB@)*&! ,@S! )*>1A<'&(! BB, $)! .1AA&BLEH) ,%8&.| SW*>1$#&A&H)! =&! >
*$1# 27 HSG @R &'#*&!10, @ THKKLs!J),=>&'1&)!, >MHKLfsIb1@!&)!, > N HKKe &N &, @8 @ (!
=@! ?<#&!:84:1&()!)'<(! B'1.;&! =W @#&! "*?$1#! )*>1A*SPGER! (,! ), #(.'$B)$1#! &()! *B'$A*&! &#!
B™*(&#.&!=&!)*>1A<'&(1>1#?(1INMd$AI&)!, >MNHKLINSPESA((IG@&!>W,.)$%3$)*)*> 1A (&!&()! B™*(&#)!
>1'(1=&('B'&AS<'&(!*), B&(I=@!=*%&>1BB&A&H)P! @H¥EBBRA*&!=,#(1>,IB>@B,")!=&(1)$((@(!,B'<(!
> 1#,$((#.&P!B'1F, F>&A&H) B1@'*%$)& I >W, BB, '$)$1# 48! £.&(!, @ (&$#! =&! >W1'? #$(A&N b&!
B*#1A<#&! =&! :1+8! B&'A&))',$)! ,$#(3! @#&! ,@)1_"*?@=IBTHVE&SB'&(($1#! =@ CPAKER)! =&!
>W,.)$%3$)*)*>1A* (&

& &
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L 1SHIb*(#&'%1&(3$#IC) %l

&

$N HS%&()*(+,-.-)- IO (HHLH 24

b,1),$>>&! =&(!)*>1A<&(! &()! @#! U,.)&@' B&'A&)),#)! =&! ARI@RIS>>S((&A&H)! .&>>@>,$
SH(SIG@QW@HA*. #$(A&I=&!*B'&(($1#!) @AL', >&! &I &MNBEIILNI&)h'$?;)HKKHM@$(C@&!>&(!
)*>1A< &(1'&B*(&#)&#)! >&(1&S) *A$)*(!.;' IAL(1ASC @ &(R!>$H&'$&! =&! *B>$.,)$1#! =&! >W5-6! #&!
B&@)!.1B$&'1&)!I=@B>$G@&'.&))&! (*G@&#.&! = #(I(,)) B} A7 &I&()! BB&>* B 1 F><A&!=&!
*B>$.,)$1# =& (1 &S)*A$)*(1z" b&(! B1>NA* (&(1 =W5-6((8)&)! @#! U',?A&#)! =WaC,c,C$! B1@'! >,!
*B>$.,)$14@! F$8((@!=@! (N()<A&! $#=$'&.)! >, 22$#?mP! >&! F'$#I(# (ENE) DB %&! *=@$)! &#!
),$>>&!,B'<(1'&)',$)!=@!U', 2A&#)! =Wa(h&E$$# &' HKLBH#(SP!, @!.1@' (1 =&(1=$%$($1#(!.&>>@>
(@..&(($%&(P! >&(! )*>1A<'&(! (&!",..1@".$((&#)" BHHELRHE! %$&$>>S((&A&H)P! @#!",..1@" $((&A&
&S.&(($UI=&(1)*>1A<'&(IB&@)!1)'&!,((1.$*V! @#!'$(GEBRIAL ,=$& (., =$1%,(.@>,$'&(P'=*U$.$8#.8
*B,)$G@&P!;NB&)&H#($1# &\1@!,):*1(.>*1(&!1Y,N.1.C! &K h$>>&$)!&)! >AMHKLKS! 7,u);1#1 &)!
SMHKKISI5@F&)!&)!b,#(=1'BIHKKImA!

7:&c! >&(! &@.,'N1)&(P! >W,))'$)$1#! =&(! )*>1A<'&(! B&@)! RAF&IAB! >W,.)$%$)* =W@#!
1AB>&S&!&#CNA,)$C@&! (B*. $USC@E&P!>,)*>1A* (&NTRIPRIABHSE! M1@)&'1=&(1U', 2A&#)(!
HBr*(1=&! (*G@&#.&!)*>1A*$C@&! ,@S! &S)*A$)*(!.; IARG@&(P! (W1BB1(#)! $#($! VI >WE&UU&
=$%$($1#(1.&>>@>,$'&(!10>,.CF@#P! Q'&$=8&'P! &)hIIHRC(HKKIA<'&(1 =8%$&##&#)!)'1B!.1@")(P
&(1 =&'#$&' (1 B&'=&#)! >&@'! B'1)&.)$1#! &)! (1#)! ,>1'(! §OBI@H&! ,.)$%,)$1#! =&! > ! -4 THH>&
(W.1AB,?#&! ,>1'(1 =&! >W,.)$%,)$1#! =&(! .;&.CB1$#)(! .&>3 @P:RE&EW, @ ?2A&H),)$1#! =& (1 #$%&, @
$#),.8>>@>,$'&(1&#!B M D&(.&>>@>&(1&#)'&#)! #A((BRHRIB@$('&#!,B1B)1(&!141,C&!&)!5") #=$!
HKLif 7&B&#=,#)P! ($! .&))&! F,"$<'&! VI > | B'1>$U* )$1#! &()! 1@)&B(@éH! .; #?&A&H)!
=W&SB'&(($1#! ,@! #$%&,@! =&! U,.)&@'(! #)$)@AL,@S! 1@DEPLBHP,$4#.#)! @#&! B&')&!
=W,.)$%,)$1#! =&(! ;& CB1$#)(! .&>>@>,$'&(P! >&(! * #IP@LHN =&! (&! *=@$'&! A& #)! %&'(! @#!
N.>&! =&! U@($1#(\.,(@'&(! .;'1AL(1ASG@&(! ,@?A&H) H)IFSAH *#1ASC@&! &)! >&! '$(C@:
=W,BB,'$)$1#! =W@#! ., #.&'1 1Z&"N! hl J;,NP! h'$?;)P! &) H&EBIA +,',=1S,>&A&#)P! &)! ,US#! =&!
'&(),@'&"! @#8&! *B>$.,)$1#! (1@)&H@&P! @#&! '*,.)$%,)$ 1 &BR. PABAY (&! &()! U*G@&AALH)!
1F(&'%*&!, @!(&$#!1=&!.&>>@>&(!., #.*&@ (&(11Z*hOL); &S eeint!

SHUSHP!> 1>1#2@8&@"1=&(1)*>1A<'&(1&()!&#!B, ) $& I WEIEAEH)61?@ &', PIX&).,>U&P!8&)
X1#,?; #HKLIMP!A $(1>&@"",..1@" . $((&A&H)!|B&@)!r)'&!,. MB" 1 @#1?' #=I#1AF'&!=&!U,.)&@'(!
27#1)1S$C @& (18#=12<#&(1&)1&S12<#&(!Ipk; #218)! KM HK&TE)].;>&($#2& |HKLHS!:;&,>>1&)!

96



SN HKLfs! Y1S;,1 &)1, >N HKKes! +,%,#8&>>11 &)! > HKLKIL) &8 GRHW S 1##8ASH), @S! (1#)!
=W, $>>&@'(1. 1#($=*"*(1.1AA&I=&(1(1@" . &(!B1)&#)BABH&IE ?$&(1>$*&(!, @ %$&S>>B((&A&H)!. 1A/
>&1=$,F<)&! 1@! >&(I A,> =$&(| #&@'1=*7*#*' )$%& (! |a™ "eB&HER! X1%*'&_JC')$.!&)! >N HKLHS!
Y1.;0',((&P!X,'C()&$#&'P1&)Y @AB&>IHKLHMA!

&

&

" HSYOHE, ()*Yo+%oH, -*'(-./0%

b&!",..1@" $((&A&H))*>1A*SG@&!,((1.$*1V!>,|=$%$(HEH, 88! B&@)!r)'&! . 1#) &F,> #.*1B, |
>W,.)$%$)* =W@#! .1AB>&S&! '$F1#@.>*1B'1)*$C B&PI>EATARNIE>@S$_.$! B&'A&)! =W*)&H="8
=&IA #$<'&! (B* $USC @&! >, *B*)$)$1#!=&! (*GC @ &H.& (V! 5QASG) *A$)* =&(1)*>1A<'&( Q' &$=& 1 &)!
0>,.CF@'#! Le"™7&! .1AB>B&! &()! .1AB1(* =&! =8&@S! (1@(_@#$)*(10! :84:1 B1((*=,#)S@%R1
w)'1) #(.'$B),(&! &)1 :8471'&B™*(&#),#)! >,1 A,)'$.&! 546! (&%, #)! =& Al=<>&! B1@'l >W,.)$%$)*! =&! >,
(1@( @#S$)*!:8410>.CF@'# HKK MM 0$&#! G@&! >W,.)$%$)*! *>1A* (&! (ENSHBR)H(,B1@" @#8&!
*>1#2,)$1# =&(1)*>1A<'&(P! .&>>& .$!#* SXKONE>,!| B'*(&#.&! =& #1AF'&@S!,@)'&(1U,.)&@'(M +,'
&S&AB>&P! >&(! .1U,.)&@'(! -d7L! 11@! -N(C&'$#mP! 6 Y<MB534+1&)! Q54L! (1#)! =&(! U,.)&@'(!
(W, ((1.$,#)!&)!(),F$>$(,#)! :847P!'&GIRNISBL@' @#&!,.)$%$)* =@!. 1AB>&S&!)*>1A* (&!171;&#1 &
>MHKKAN

78))&!,.)$%$)* &()! *)'1$)&A&H)! . 1#) [>*&! ,@! (&$#! =&! )1 @(BEHIBEW1'? #S(A&N 8>>&! &()
B,)$.@>$<'&A&H)| B*(&#)&!>1'(1=&! >WEAF'N1?*#<(&! HO@PR)! -&AS T HKLjmN 8>>&1 &()| &#(@$
> "P&A&H)! '&()&$H)&! B,'l &S)$#.)$1#! ) #('$BSI#H#E>>&! VERIWSI# $((#.&P! VI >SWES.&B)$1#! =&
&), $#()NB&(!.&>>@> $'&(!;, @)&A&H)!B'1>$U* ) $UQES@>&((1@.;&(!, @!#$%&, @!=&!>,!B&, @F
$#)&()$#(PI=&I> 1A1&>>&!1((&@ (&!&)1=&(1?1#,=&(!10,)SHMHEAI&)!, >MHKLIMAI T>I&()ISABL') #)!1=8&
B*.$(&' G@&) )*>1A* (&! &()! ,.)$%*&! =#(! =&! #1IAF'&@S! .. #.&' (P! A $(! &8 #W&()! B,(!
$H=$(B&H#(,F>&!B1@")1@('>&()NB&(1=&! . #.&' (X T RIEMPI&)! 6$))$! HKLfS! 0@ (&A #P!h'$?;)P!&
J; NIHKLHS!Y &$=8#'&$.:1&)!, > HKLjs!D$.&. 1#)&!1&)! H>MNHKLim~

71AA&! A&H)$1##*P! =&! #1AF'&@S! )NB&(! .&>>@>,$' &(B8)AMBL {<=8#)! =&(1),@S! )'<(!
U,$F>&(! %1$'&! $#&SS()#)(I =&! *>1A* (&N TH %$) 1@>&(! (@FS$((&#)! @#! ',..1@" $((&A&H)!
)*>1A*$G@&!B'17'&(($U!,@!U$>1=&!>& @'I=$@RBRINBLUG&(!,)) &$?4#8#) @#8&!),$>>&!.'$)$G @
. )$%&H)! @#! ($7#,>! =&! =1AA,2&(! VI >W5-6M 7&! A*. #S(AKIBHDBE! ,>)* )$1# =&(! UL#.)$1#(!
&>>@>,$'&(1&#!$AB,.),#)! B, 1&S&AB>&!>,1)' #(.'$B)$1#" "HRIEIRY! =&! .&! (57#,>1 &()! >W&H)*&I =&
&>>@>&(! &#! B;,(&! =&! (*#&(&#.&! IISAA! &)! 7, ABS($MNHKLj&()! $ABL),#)! =&! B*.$(&'! GA&!
SW$#,.)$%,)$1# =@! . 1AB>&S&! )*>1A* (&= #(1.&(1)$(@BERIRIS1#! . 1#)'&! @#&! ,.. QA@>,)$1#!
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=&! =1AA,?&(! VI >W5-6! = #(! .&(! =&'#$&'(" 8# &QUU&)PLISLEEGY! ),$>>&! =& (! )*>1A<'&(! B&@)'
=% 1@>&'1 =&! =1AA,2&(! V! >W5-61 >1.,>$(*(!,@! #$%&, QBB *>1A*$GC@&(M +,' &S&AB>&P
>W5-61)*>1A*$G @&!&()!B>@ (| (&H(SF>&IVI>WE U BB BRI H@ @ #1A&!+&) &' (&#P1J,'&)cCSP!&
k?>$#$.CHILR)M&(I. IAB>&SE&(IB'1)*$C@&(IB'1)*?&,#)!.&(1()' @ .) OB EBRE)!>&IULH#.) S IHHEALH)!
=&(1%1$&(1=&! B, )$1#! 1+ >Al &) =&! b #28& HKKIM @B &b= @A@> #)! =&(I=1AA, 2&(1 V! >W5-6!
%&"1#)! =1#.! >&@'! $#)*?'$)*! )*>1A*$G@&! ,UU&.)*&P)&IBIEt&(! %& (! @#&! Al) .&>>@>,$'&
B'17' AA*GA!]

'a3)* SD&KENSS; (O &I3",11%& FISHb*(,#& %1&(3$#IC)%1&d, *&$F*"(,d, (38" & #IES%T%6&
(3$#J3)*1%&
! !
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SN IHS%&()FSH,)-%S,&. ¥/0"+1%2$!8.1%
5US$H! =W,))&$#="8! @#&! SAAL"),>$)*1 *B>$.,)$%&P! >&(+ BEH QR =*%&>1BB* =8 @S!

A* HS(A&(I =&! ASH)&H #.&! =&(1 *>1A<&D! @# ™*,.)$%,)$1#! =@! .1AB>&S&! J*>1A* (&! IGA$!
1#.&#8&I B'<(1=& eKV! =&(! . #.&'(M! B,'1> | *&SB'&(($H@! ?<#8&!.1=#)!1> | (1@(_@#%$)*1:84:11@!>,!
AS(&! &#! B>,.&! =@! (N()<A&! 5b:1 B1@'1 5>)&#,)$%& bEHP()RASHAL & (1 '&B™*(&#) #)! &#%S$' 1#!
LKV! =&(! . #.&(MP! F,(*1 (@' >,1'&. 1AFS$#,$(1#! &#)'&! (*G@RH>1A*$GC@&(! 16" d$A! &)! ,>"I Legjs!
O'N,# &)! > PHAMD&! UL#.)S1HHZAGH)! &)1 >, *2@> ) $1#! =@! . 1AB>&S&! YO @&$* =& B@$
Y1$(! = &##H$& (! &)! .&! =&#$&' &()! =8&%&H@! @#&! FELE@BC@E&! B1@' >&! =*%&>1BB&A&H)!
), $)&A&H) (1 #)$_. #.*&@S! 4@=8# &)! +@'$! HKLIM ! 5IPMWEHAR EBH(A&('=W,.)$1# =@! (N()<A&!
5b:l(1#) &#.1'&A, > IAB'$(M7&1=&'#$&'1U,$)! BB&>HRHEBI61$&(1=&!"*B,)$1# . 1@B>*&(V! @#!
B'1.&((@( =& '& 1AF$#,$(1#! :1A1>17@8&! |-',(C1%$.! SHKKEMA! 7&B&H=#)P! $>! &()! $ABL') #)! =&
B™*.$(&'!G@&!>&! (N()<A&!5b:1&()! @#! (N()<A&!. 1ABBBRIBH#&!(&!>$A$)&!B, (V! @H#&I*>1#7,)$1#
J>1A<'&(! B, (PAB>&! '& LAFSH#,$(1# 8# &UU&)P! >WEVESHBERNE@' (! =W5:4! 1&)! =1#.! =&! >,
‘& 1AFS$#,$(1#! ;1A1>17@&MP! &#! B>@(! =W@#&! . $ASL(($BERE! U,.&! V! =&(! Y@A&@'(! 5b:!
B1($)$%&(P!,|=*AL#)*| @#&! ?' #=&!*)* 1 2*#$)*I = #(1>, 'R, @!)", $)&A&H)!I3>N##1&)! > N HKL S|
-&&218)!, >MHKLIMMN 78)) &I 1F(&'%,)$1#=*A1#) &>, |B*@HLBE(1=&"'&. IAFSH#, S(1H#(!,>)&'H#,)$%& (!
= #(1.&I(N()<A&N

| "#&),..@A@>,)$1#1=&!I=1AA 2&(1&)I=W@#!()'&((I*B>$., JBtR(R/&! @#E&! % 1$&!I =WEH) *&I%&.
>&! (A&! 5b:M 8# &UU&)P! >&(! )*>1A<'&(! (1#)! =&(! () @.)@'&{!BE ,F>&(! V! >, *B>$.,)$1#" b,!
B (&#.&!=&! (*C@&#.&(1"*B*)*&(!'&#=1>W,BB, '$)$ 1#@WI&SL*B>S$. )$1#!B>@ (UG @&H#)&(!10&")$!¢
D$#=$2#$! HKLTA(! &"&@'(| B&@%&H)! ,>1'(1 &) $#&'| @#&! B&')&! EVEBUPHHE.(1B'1)&.)'$.&(!
=&(1 )*>1A<&(" 82, >&A&H)P! >&@' #,)@'&! ¥)*'1.;'1A, ) $HSBJHER @' B'LB&H($1#! VI UL'A&'! =&(!
0'@.)@'&(! (& 1#=,$'&(! (1#)! =&(! 1F(),>&(! V! >, *B>$.,)$PH#RIS! JULS'! &)! >N HKKem! +,'A$! .&
0'@.)@'&(!(&.1#=$'&((&!)1@%&!>,!:_>11BIA $(!, @B &(|;NF'$=&(15-6_546!,BB&>*&(14
>11B!1%1$" B,',?',B:&! (@' >&(! :8445m! 1@! >&(! () @.)@B&E @BS&S! I:,'(1@#,(! &)! :$MO&'A #!
HKLfH 7&(! =$UU*&#)&(! . 1#UL'A,)$1#( B&@%&H)! =1#.| UURYSLISIHN "#1' >&#)$((&A&H)! 1@!
F>1.,2&!=8!.&!B'1.&((@(!B&@)!&#)' $#&'| @#! &QUU1#=BLARHA = &(1=&! *B>$.,)$1#1&)>W,.)$%,)$1#
=&! >,1 --47 b&(! >1A<&(! )&SH)(1 )'1@%&H)! ,>1'(! @H#&! *.;, BBYIS'> | (H&(.&H#.& %$,18®#
*>1#7 )$1#1B,1'&. LAFSH#, $(1# $#)', | 1@!$#) &) *>1A*$G @& AR, -t 1), $#)_b*?&'1&)! >MHKLs!
7>N#&(1&)!, > MHKL mP!?'t.&!, @!(N()<A&!5b:A

| +1@"1*(@A&P!.&I(N<A&IB&'AL) @#!,>>1#?28A&H) AK(QHIAS, @# &#.;8%r) &A&H)!=&!
%1$&(1=&!"*B, )$1#"18)! &>@$_.$!#&!U,$)!B, (1B, )$EELE@DBRN($1>12$C@&(1#1'A,@S! (&% #)!,@
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A $H#)$&H# =&(1)*>1A<&(P!A,$(!,BB,",$)! = #(.&'),$#(!)NB&(1=8&&@>1'(I=W@#! ()'&(( *B>$.,)$U! 1 @!
“W@#",..1@" . $((&A&H)'=&!.&(1=& #$&' (1I 1F$#1 UTREYHELimA!

&
" MO%&"#IE$Y%%& 1a%$(%),/

&

I b&()*>1A<&(I(1#)'&.1@%&") (!B, =& #1AF' & @S! & SEABGH . 1AB>& S&!(;&>)&'$#!I+,>Al&)!
=&! b, #?&! HKKIm?! 7&! .1AB>&S&! B&'A&)! ,@S! .&>>@3&(! =ROBH)$1#! &#)'&! @#&! 7-0! &)! >&(!
&S)*A$)*(1=&!>&@'(! ;' 1AL(1A&(N 5>1'(1G@&! >, )*>1ABRAL)! =&! A $#)&#3$'1 > | >1#?@&@" =&(!
JS1IA<&( &#!' >>1#2&,#)! & (! =&'#$&'(! B, *B>$.,)$1#| HRG@&#.&! )*>1A*$G@&P! >&! .1AB>&S!
(;&>)&'$H! *%P)&! >8&@'" =*7',=,)$1#! &#! 1UU' #)! @#&! B'IE) BRI (! %1$&(! =&! *B,",)$1#! &)! >&(!
#@ >, (&M T>1 &()! &1 &UUR)!'&(B1#(,F>&! =&! >, 1 UT'A )R $HFRAEE& ! >, )' @.) @'&! _>11BN +,'1
$>>&@'(1>&!.1AB>&S&!J;&>)&'$HI"*? @>&!I>&!'&.' @)RABMBRIES!> 1)*>1A* (&), @S!)*>1A< &N

| b&(.1IABL(#)(I=@!.1AB>&S&!(;&>)&'$#!(1#)!, @ '#1ARSSIR!:43LP!:43HP!: TEHP!45+L Pl:++L
&) +a:LN 7;,. @#&! =&! .&(! B'1)*$#&(!I B1((<=&! @#&! 1@1I#FRLE(! =3()$#.)&(! ,USH# =W, (@'&"! >,!
(0),F$>$)*1=&(1)*>1A<'&(M!
|

$n I
:&>1A&'$.I'&B&,) F$#=$#71U,.)1'IL!:43Lm!&()! SAB>$C @38 $(1#1=@! . 1AB>&S&! (;&>)&'$#
%8&.1> 1(*G@&#.&!=W5-6!)*>1A*$G@&!::5QQQ!h$&.c.. FIRKIa@ :43LIB1((<=&!=&(1=1A,$#&(!
(B*.$USG@&(! :43YP! G@$! >@%! B&'A&))&H#)! =&! U1'A&'B@#&LESRY)EE @&! :43L_:43LP! $#($!
G@W@A,$#81156:IB&'AR)) #)!>,1>$,$(1#1V!>,| *C@E&#.&!)*>1AHBEGER)! , >N HKLLMA :43LIM1@&
@#! '[>&! $ABL")#)! = #(! >W,((&AF>,2&! =@! .1AB>&S&! (;&#)&WH((1.$,4#)! V! :43H! %$,! :T6H!
Id,>,);$N,P! +,='$N,P! &)! 0,2$#(C$! HKLIim! &)! *?@>&! =&! |)$UI#P) $>>&! =& (! )*>1A<'&(! &#!
&ABr.; #)I>W,.)$%$)*1=&!> 1)*>1A* (&5 JA1?1'c&u(C,! &) KKK T>IB1((<=&!, @ (($! @#!'[>&!U,.
,@S!%1$&(1=&!*B,",)$1#! =&! >W5-6"1 8#! &UU&)P! @#&WEEYS,\B1#B%&, @' =&(! )*>1A<&(! $#=@$
@#8&! B;1(B;1'N>,)$1#! =&! :43L! &)! (1#! =*),.;&A&H)! =&! >W5IRYSE @8X.d&'>$&P! b$#P! &)! k; @!
HKLHS!EMh@P!p$,1P!&)1k; @!HKKImMMN7&1=%), .:&A&H) | &H) @#&!,9$%,)$1#!=&! d@iK\IK!&)!=1#.!
=&!>,19%1$&!6Y8ZP!,@#$%&, @!=& (NFALINSER) =& b, #?&HKLHmMA!
|
$$n I
:43HP!VI>W$A,2&! =&! :43LP! B&'A&)! =&! (&! >$&'1 V! > | (WE @RI L*'$C @ &N 7&B&H =, #)P!
>1'(1G@&!:43LI#&!B&@)! (&!>$&' G@WV!>W5-6! ) *>DFR*SCEBREA3HI B&@)!, @ (($! (&!>$&'1 V!>
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)*>1A*$G@&!(SABBRAS')!&)!Q'$SUUS);IHKLHS!Z #1@TC1%%!&)!, > MHKL m TRABBERE&=, #(!
>1 B'1)&.)$1#! =&(! )*>1A<&(! &)! >&@'"! A $#)8&#,#.&P! &#! &AB@H#&! U@ ($1#! =&(! &S)*A$)*(!
S1AL(1IASG@&(MN 8#! &UU&R)P! @#&! &SB'&(($1#! =W @PERIANEA3H! | *)*! ((1.$*&! ,%&.! @#!
SN =&!1>,1 B'1>$UY,)$1#! .&>>@>,$'&P! @#&! *=@.)$1#=&1=81() B>1A<'&(! &)! @#&! &#)*&! =&(
&>>@>&(1&# (*H#& (. S@1!&)!, > MHKIL'm

A3HIM1@&! @#!'[>&!$ABL) #)1=#(1>,IUT'A)$1#! =&!> IB' DI PRRY)! $#($!>&(1)*>1A<&(!
SW@#&! =*?',=,)$1#! &) =W@#&! '&.1##,$((#.&! B,'! >&(! WABKIH2EN T>! B&'A&)! =&! '8&.'@)&'!
5B1>>1P! @#&! &S1#@.>*,(&! V! ,.)$%$)*! "W_fWP! G@$RIFIHEIBI&S)&H#($1#! TW! (BSBLS,
#.&((,$'&! V! > UT'A)$1#! =&! > b11BI=&! b,#?&! HKK's! b@! &)! ,>" HKLfm"! T>! B&'A&)! ,@((¢
'8 @)&A&H)! =&! 45+LP! @#!,@)'&! ARAF'&! =@! .1AB>&S(@@B/'B'1)<?&! >&(! )*>1A<'&(! =W@#
*B,')$1#1B,'1>,19%1$&!4Y!1@!6Y8Z!1J,");NI&)! >MHKKes! 4, St UBH! &()!., B, F>&I=W$#)&', 2$'!
%&.! =&! #1AF'&@S! U,)&@'(! B'$#.$B,>8&A&#)! $SAB>$G @B YK1# =&! >W5-6" "#1 ?' #=I
#1AF'&! =W&#)'&! &@S! 1#)! *)*1 )1@@T(! =#(! =&(! (N#="1A&(! $AB>$G@ #)! @#&! $#(),F$>$)
S 1AL(IASG @&, ((1.$* (V! @# %$&$>>S((RA&H)!B*A,) @MIIA<'&(1.1@")(M+,'A$!.&(1U,.) &@'(!
(&!)'1@%&#)!h46P10bXP!84771L\p+3P!>&!. 1AB>&S&! X46P! HH&) 8AHS$H#!5: XN +,'| « SRAB> &P @#6
,B)@'&!=W5:X!B,':43H! &ABr.;&! >W, )$1#! =W5: X!, @! #$%&, BLAKEP! $#;$F #)! $#($! >,! --4!
Id,">(&=&"&)!,>"NHKKim

:43H1&()!1=1#.| @#1U,.)&@"TAM&@" = #(1>W;1A*1(),($&! =& IB(FEA(&!'&)' 1@ %&! $AB>$G @*!
= #(1B>@($&@'(!B,); 1>12$& (N "#I1#$%&, @1*>8%*| =& AZBU = #(1=& I #1AF'&@S!. #.&'(!.;&C!
>WY1AA&!lac=8&#1&)!,>PIHKLj!s!-1#?1&)!,>PIHKLKISHUSEBEL&INEP = #(1=& (IA1=<>&(IA@'$#(P! @#
(@'&SB'&(($1#! =&! :43H! | &#) $#*! @#&! *=@.)$1#! ' BS=R) $&P&! =&(! )*>1A<&(! A,>?* @#&!
)S%S)HHL'A, >&I=&!I>, )*>1A* (&NZ$>>1&)!,>PIHKKimA!
!

SN 1"# 1 N"HSY%RIN

T6HIM1@&! @#!'[>&!.&#)',>!= #(1>&!. 1AB>&S&! (;&>IPHOHH)* 1=$A<'&!:++L_+a:L!,@S!
,@)'&(I.1AB1(,#)(1=@!.1AB>&S&MN T>!(), F$>$(&!*?, >&A&H) BB IBYSP! +1=&>>P!&)! 7&.;|HKKjs! E¢
&)!,>MHKKjs!IMASAL&)!, SMHKKJMAI"#& I =*>%)$1#1 = SR TBIAB *#1)NB&! ($A$>,$'&! VI @#&!B&')&!=
+a:L! b$@;E1u!7;&#1&)!, > NHKLHM!, %&.| @#&!B&')&!=&!B'1)&.)$1A&(1)&c!>, 1 (1@'$("!

A5+LIB'1)<?&!*?,>8&A&H)!>&(1)*>1A<'&(I=W@#&!,.)$%,)$ 14L&, 1&) ! bN=,>>IHKLHMA T>!
UL'A&!@#!.1AB>&S&!,%&.1:43H!1#* &((,$'&IVI>W,)),..&A&H B&].&!, @S!)*>1A<&(MA5+LI#WE&()!B,
&((&#H)$&>! B1@'" >&! '&.1@% '&A&H)! =&(! )*>1A<'&(! B, B>&ISEN(;&>)&'$#! A,$(! B'1)<?8&#)! .&(!
=&'#3&'(1=&(1%1$&(1=&!"*B,' )$1#!B, I'&. 1AF$#,$(1# I#QBIHKK mA

101



$%N 1" 1 IM"HS%RA!

+a:L!(&!I>$&IVISWES)&H(S1#ITW(SAB>E_F'$#!=>WEIHCEIN0&SP!+1=8&>>P!&)! 7&.;|HKK
&)1(),F$>$(&!>,!:_>11BMNT>IB&'A&)!*?, =SVEBHPF &1 3880, ) $1#1=W5:4!, @S!)*>1A<&(!I-&#.;$!&)!=&!
b,#?& HKKis! kKBAA&'A ## &)! >N HKLjMA - #(1 @#! Al=<>BPNEB &=, #)! =& @S! %&'($1#(! =&! +a:LP!
@#&I=*>*)$1#1=8&)+a:L,| A<#&IVI @#&!>%),>$)*| RAF NIHESEAMYS 1 #1 =& +a: LF 1 &#1'8% #.;&! &()!
%$,F>&! A,$(1=*A1#)'&! @#! B;*#1)NB&! B1@%,#)!1)'&! ,((1.$NC* )2 (&! . 1#2*#3),>&! IY&! &)! >N
HKKeP@#&!B,);1>17$&!IG@3$!(&',!,F1'=*&!=#(1>,|B,)$&!H!BH) &N

L1 (&) =WSH) &' A*=$,$'&! &#)'&! : TEH! &)! +a:L! d M d )GBN8AKLLS! 3'&(., (1 &)! =&! b, #?&!
HKLjM T>! &()!'&(B1#(,F>&! =&! >,1 (),F$>$)*! =@! .1AB>&SE&R(B@Y&S1)*' )$1#! =&! (,! U1#.)$1#!
(W,..1AB,2#&!I=W@#&!,.)$%,)$1#1=8&!>,!--4], @S!)*>1A<'&(| &P+ @H&! .&>>@> BN 7;8#P!
b$@P!&)!J1#?N,#?IHKKis!4,$!8)!, >N HKLKMA 8# & V)R YPHEHEHETIRH)' $H&! @#&!=$SASH@)$1#1=(
#3$%8&,@! =&! +a:L! #@ . >N 7;:&#P! b$@P! &)! J1#?N, #2! HKKim! &)! @#! =*U, @) )&+ "$hL! ! *
AAA&I A&H #)I VI @#&! =*B'1)&.)$1#! =&(1 )*>1A<'&(! ,$#($! GARI=>@.)$1#! &#!),$>>&P! . 1#($(),#)&!
%8| @#&!B&")&!=&!+a:LIIY1.C&A&N&'&)! >MNMHKKis!aSKIHIOS(;)!&)!,>MNMHKILm

|

'a3J* EDRK&IVE)31%/(*(,#/&1"a33*(j:%&" ;& "#IESUTY6&-aR (V& & F /% &Y () 303&
(3$#J3),j:%&
& &
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" GIB&(3%$#J33),j;%1&#;&LIG&
!

| b&(!1)*>1A<'&(! B&@%&H)! @ (($! 1)'&! *?@>*(! B, =&(! \(I2AME46! )*>1A*$C@&(! ,BB&>*(!
:8445115cc,>$#18)!, >MHKKis!-$A #18)1-&.1))$2#$& (MK LIM

| b&(1546!)*>1A*$C@&(! 1@!:8445!)&>1A&'S.I'&B&,)_.1#) ABE#HP(1#)! )" #(.'$)(1V! B,)$'!
=&! A@>)$B>&(! >1.$! (@F)*>1A*$C@&(P! B'1.;&(! =}(1 §IRUIASC@&(" T>(! (&! .1ABL(&H)!
“W@#&!"*B*)$)$1#=&! (*C@&#.&(!""5QQQP!&)!>&@)! Yb SEYEREKK! F,(&(! V! e! C$>1F, (&(!.;&c!
>&(IA, AASU<'&(!15cc,>$#1&)!, >N HKKIMAIb&(1:8445(1UL'AGRII@I&(IQ_G@,='@B>&S!$#1%$)'1!&)
%$UBLY),=$#,),!&)!, >MNMHKLLSIENp@!&)!, > MHKLKS!E, # p@!&)! dIASMATHK(HY) ! B'$#.$B,>&A&H)!
) #('$)(!B,1>W546!B1>NA&' (&I TTH465B1>1 TTm!&)!.&))&!) #RISB)GI'S(*&! B, 1:43LPI&()! *?2@>*&!
B, I>W;*)*'1.;'1A,)$#&!)*>1A*$@&].; 1&U)#&'1&)10>,(.1IHKKIM

| b&(1:8445!B,)$.$B&H)IV!> I"2@> )$1#=&I#1AF'&@S! BIAKEEW,.)$%$)* =@!. 1AB>&S&!
P>1A% (&1 16?1 &) >N HKKes! 4&=1#P! 4&$.&#F,.;P! &)! b$#RAKMP! >, UL'A)$1#! =&
SW:A*1 1A, $H&! > TAYSG@&! KA -&#72! &)! >N HKK &R >1 BBRA&H)! &)! >, =SUU*&#.$,)$15
&>>@> F&U#&'1&)10>, (. 1IHKKISIX, $1#1&)!, > MHKKes!J, 2$&1&)!, #MHKLjm

| "HI=N(ULR)SIHHEAGH) =&I >WESB'&(($1#! =& (1 :8445(I&PH*E= #(1 &), $#&(! B,); 1>12$&(!
= AL#) #)! @#H&! SAA@H#1=*U$.S8@ERS#(),F$>$)* . ' 1AL(LASC @RERK (| #1A,>$&(1U,.$,>&(!
IkN-&#2P17, ABF&>>P! &) b$&F&'A #NBKINIEIR@" > )$1#! ,1*)* IF(&'%*&!B1@'>,| B'&A$<'&!
UL$(I&H#IHKKIPI&H)'&!>, 1> 1#? @& @'1=& (1) *> 1 A< &BL)B&A5RI B'<(1*) @=&!=W@#!B,)$&#) (1L@UU" #
“W@#! (N#='1A&! T73! ITAA@#1=8&U$.$&#.NP! 78#)1ALBINGE)FES,>! HIA >S&MN "#&!
(@'&SB'&(($1#! &.)1B$C@&! =&! >, )*>1A* (&! = #(! >&H,D&E'ER! .&! B,)$&H)! | =*AL#)™* @#!
S>1H?&AGH) =&(1)*>1A<'&(!,..1AB 2#* =W @H#&! ,@?A&H),)$ 118! -8 (1:8445! |[E&;&CCE&>! &)! >N
HKKIM7&))&! LF(&'%,)$1#! | &#(@$)&!*)* . 1#US'A*&! = #(1=W, @ R(&$2@> $'&(|; @A $#&(P!,B'<(!
(@'&SB'&(($1#!=&!>,1)*>1A* (&) =, #(1 .&(1 =&'#$<'&(! ITRL)P! D, #! 08H#&=&H#P! &)! -&.1))$?#$&(! HKLI
D, #10&#&=8&#PI5'#1@>)P1&)!-&.1))$#S&UHKLFm

| b&(!:8445! (1#)!,@(($! (@'&SB'$SA*(! = #(1 .&),$#(1.,(1 =& ) @N&&1?! &)! >P! HKLHmM! 1,1 $>(!
B&@%&H)! ,2$'! . 1AAL! *2@>)&@'(! =&! >,1 }*>1A* (&! |7 @UARESHM &)! 7;,') #=! HKLfmA T>(!
B&@Y%EH)!*?, >&A&H) (W, ((1.$&'1B,'1.1AB>*A&H),'$)* =& (*GI@&IN5-61)*>1A*$C@&PIU1'A #)!=&(!
()'@.)@'&(15-6_546!;NF'$=&(!,BB&>*&HHLB(5'1",1&)! > HKLjs!:A EMNE@P!d,1P!&)!b$4TaKm
>11B(1U,%1'$(&#)!>,IUL'A,)$1#1=&IUIN&1=&"&. IAF Y@M SEH) M1 @ &' @#!'[>&ISABL') #)!= #(!
>&I=*0$&>1BB&A&H)!=&!. #.&'(1B,">,1%1$&!5b:115'1', KK M
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| T>1&()!$ABL)#)!=&!B™*.$(&'1G@&! >&(!:8445(1B,)$.$B&DD13)$1#! =& (1)*>1A<'&(1%$,!1=&(!
A* #$(A&(IG@$! (RAF>&#)1B,'U1$(! (W1BB1(&MN T>(BREBIHAN) 33%6$)* =@! . 1AB>&S&!*>1A* (&
1@!B'1AL@%1$ @#&!*(&.)$1# =&!>W5-61)*>1A*$EBEPSHE! U, %1'$(&1>&!",..1@" $((&A&H)!
=&( )>1A<&( 10,>C! &)! >N HKLmAl 7&B&#=#)P! $>( BELDB&EH)! *U,%1'$(& !
SWiA)* 1 LA )$HS(,)S1#I1 =8I >W5-61)*>1ASC @&! &) =1#. 1558 b 1#1=&(1)*>1A<LBH 1@>)P!D #!
0&H&=&HP! &)! -&.1))$?#$&(! HKLHMA! 8#! &UU&)P! @# =*@@@'@&NAIG1A,)$#$&#(1 ,@S!
P>1A<&(I (W, ((1.$&H)!,%8&.| @#&!*=@.)$1#1&#!),$>>& I FB&BEIBP!Q,".,_7,1P!&)!10>,(.1HRKim
8HUSHP!>&(1:8445(1B'1)<?&#)!, @(($!>&(1)*>1A<'&(!. 1#) B@IBLH#! =& > 1--418)|B1@" $&#)!r)'&!
$AB>$C@*(1=#(1>,| 2@>,)$1#! =&! >W&SB'&(($1#! PEBSBRAWR.! -8! 17;@P! 3'1F&'?P! &)! >N
HKLis!7;@P!7$U@8&#)&(_41M, (P& >NHKLIm

|
O: 0*(a#$#b,%1& *11#" 3%1& *;f& 'K1=#/"(,#//%J%I/(1& (3$#J3),j; B 1& #
(3$#I3)HE*(a, %%

| b&(! B,);1>17$&(! 7H#))$C@EA&H)! *$)*&(! V! >WES.&BYS@)!)$a#(! =&! :T6H! G@$! (1#)!
AML'S) $EA&HEE! A@),)$1H#(! =&#1%MP! ,UU&.) #)! >&(! )*>1A<&(! 1@! *),#)! ,(1.$*&( V! =&(!
P>1A<&(! 1@) (! &)! @#! %$&$>>((&A&H)! B*.1.&P! (L@B*&Y (1@( >& )&A& =&
y*>1A*1B,);$&(Z! 1@!:0-1:&>1A&'&!0$1>1?N!-$(LERT7&(1=*(1'='&(I 7*#)$C @&(!B,"), 2&#)! =&(!
($AS>,'D)* (!, @! #$%&, @' =&(! A*. #B(A&(! Al>* @> $'&(I SABFGC@ALY) &H)! @H#&! 7' #=&!
%,'$,F$>$)*1=&IB;*#1)NB&(M7&))&!*)*17*#+$)* B *#1)NEBBOBF$C@&!,>1'(!B, | @#'&. 1@ %'&A&
1@! @#& B #*) #.&)$#.1AB><)&!=&(1%1$&(1 7*#*)$C @@ KABSS5'A #$1(1&)!0>,.CF@'# HNLHM

=&(! J*>1A<&(N T>! &()! $ABL)#)! =&! B'*.$(&'! G@&! .&') SHRALBS&(! B&@%&H)! B,"),2&" =&(!
(NAB)[A&(!,%&.! @#!:0-1 (#(! SAB>$G @& =&! U,.)&@'(! 7'HNIAG* (! =&! A #$<'&I =$'&.)&! V! >!
ASH)&H #.&1=&(1)*>1A<'&(I=*U, @)(I=W;*>$.,(&1487|P!B'P2&B1(1A1B,);$&(11J0-JMP! 1@!5),S$,!
&> #2$&.),($&mIY 1>1: #P1h'$?;)P1&)1J; NIMKLjm
|
*. 0a3/#(KE%1&"$,/,;:%1& %1&L+6&E),&,)%1
&

b&(1:0-|(1#)! @# &#(&AF>&! . 1AB>&S&!=&!B,);1>1?$&t B @#8&.! ) &$#)&! =&(1)*>1A<'&("

b&! ),F>&,@! >$HSC@&! =&! .&(! =*(1'='&(! &()! *&H=@P! By;BH128&(! A@>)$! (N)*ASC@&(!
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&S)TAASH)! (*%<'&(! .1AA&! >&! (N#="1A&! =&! Y%N&',,> Y(RI% IYYm! VI =&(! B)>12$&(!
$AB>$G@ #)! @#! (&@>!1'?,#&! .1AA&! > | USF'1(&! B@IAWLBAEREB>, (3G @& b&(1:0-! B&@%&:
=141 &1 1#($=** (1. 1AA&! @#!*%&#),$>!=&!=*(1'=' &R (!B, @#!,(B&.)!F$1>12$G @&! . 1AA@#!O!:
=x%2@> )$1#=&(1)*>1A<'&(NIN5MJ, %, & HKLHmM
!
$N IHS%& HH HS % ()*+,- I

b&(IB'&AS&'(I(NAB)[A&(1=*."$)(I=&!> I-7P!= #(1>& (! #&KKP! 1#)1%)* @#&!=N()'1B;$&!=&(!
1#?2>&(P! @#&! ;NB&'B$?A&H),)$1#! *)$.@>*&! =&! >,| B&,@! X@HIWEL)! =&! >,! B13)'$#&P! &)! @;
>&@.1B>,($&! =&(! A@G@&@(&(" 7&))&! )'$,=&P! B&'A&)) AVELEBL@IH =$,2#1()$.P! #W&()! B,(
1AB><)&!.:&c)1@(1>&(1B,)$&#)(P!&)!.&>,IV!.,@ (& =W @H#EWER SBRIHS1#! 1@ =W @#&! B*#*)' #.&
$#.1AB><)&!I=@!?<#&A@)*Nb&!=*(1'='&!>&!B>@ (. (AR AR )I&!B,); 1>17$&!&)!'&(B1#(,F>&!=8&!
> B>@B,")! =&(! =*.<(! =&! B,)$&#)(! &()! @#&! $#(@UUS(# KLAB TR (($%&! ., @(#)! @#! =*U$.9$)!
$SAA@#9),$'&!: 1u#(>&NPI-@AS$)' $@P!&) E1@#? HKHSIBKIL $8)$' U, #1&)!-1C, > K

b&(!,@)'&(!=*(1'="&(!.,@(*('B,".&))&!B,);1>1?$&! B&@%&H)@}&! ()*#1(&! =& >W}(1B;,?&!
1@!1=&!I>W@'<)'&!.;&C!>&(; 1AA&(PI#*.&(($),#)!B, U1SH @BAIEB, 1%1$8!.;$' @' 2% @84 & USF'1(&!
B@>A1#,$'&!s!1@!=&(I=*(1'='&(!;*B,)$GC @& (1#1#! UK IBEFS <A&(!1((&@S! 1#)!*?,>&A&H) 1*)*!
'&BL)*(1=#(1.&),$#(1., (P! .1AA&! @#&!#*.'1(&!,%,(.@>,$'8&t> 1, #..&!1@! =&(1*B, @>R(@! @#&!
1()*1B*#$&P!, @ ?A&H) #)!>&(I'S(C@&(I=&!U',.) @'&"-& (I)$2HAA8H#),$' &(1U1#)1*?,>&A&H)!B,) $&!
=&! >,1 >$()&! =&(! (NAB)[A&(! BL@%,#)! r)'&! ,M1@)*(! V! >,! -71i8)Y&54M HKKIMP! $#($! G@&! =&
B'1F><A&(!1.@>,$'&(!.1AA&! @#&! F(&#.&! =& . #,>! > 'NES@H#&! U, $F>&! B1)$1#! =&(! B,)$&#)(!
($>1@!&)!,>NHKLKmM

"#,@)'&!,(B&.)!=&!.&))&!B,);1>17$&! &()! >, B*(&#.&! =&! ) @B 1B(N.;$,)'$GC@&(! =, #(!
&), $#(1.,(P!,%&.! @#&! B*%,>&#.&! (@B*$&@'&! V! .&@BIR)-1#(! @#&! B1IB@>,)$1#! yI#1IA >&!
14,.C>&N!&)!, >MHKLHMAI7&(1=*(1'='&(IB&@ %&#) 1) BRNE 295 @&!. 1AA&I=&('B(N.;1(&(11@!=&!
SW #S$H)*PI 1@! =W1'='&! . 172#$)$U! .1AA&! @#! =*US.JI#R1 @Ry =! A&#),>P! =&(! =3UUS$.@>
=W,BB'&#)$((,?&!1@!=&(1)'1@F>&(1=&!> 1B&'(1##,>$)* !l

8#USHP! $>! &()! $ABL).#)! =&! #1)&'! G@&! >&(! B,)$&#)(! (1@UBH|(<=®#H) @#&!
B*=$(B1($)$1#! *>&%*&! , @S! . #.&'(115>)&'1 &)! > HKKeW&)BE>&!'$(G@&! =W,BB,'$)$1#! =W @#!
&C1L&(1B,)$&H) (1&()1=&!jKV!,%,#)1>Wt2&!1=&! K #(M!
|
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$$N "HS%& (OB | I"HSSU HS%& ™ )+, 11- 1!

7& (N#="1A&! &()! @#& U1'A&! (*%<'&! =&!-7P! B™*(&#) HB)@HEE! ' 1$((,#.&! $#)', @)*'$#P!
@#&IAS.'1.*B;,>$&P! @#8&!,)'1B;$&! =@! .&'%&>&) P RQH# B PHG@HF , $'&! (*%<'&! &)!B™*.1.&! &)1 =&(!
=U,@)(! SAA@#$),$'&(! IY%E&',,>P! b,A%S$CP! &)! X1&! LeiKs1#'&=4(! Lellm/! -7! &)! JYY!
B,),?&#)! =&! #1AF'&@S! (NAB)[A&(! &)! >&! >$&#! &#)'&! >& FRAD&(!,! *)* U,$)! >1(G@&! =&(!
A@),)$1#(1=@! 2<#&b | 1#)! *)* 1F(&'%*&(! =, #(! >&(1 =&@S! ?'1@B&(! =&! B,)$&HBN bBAHKLjs!
a>$%$&'$!&)!, >N HKLis!4,)#,(,AN! &)1, >N HKLIMA 5! B*@@PISRL(! B1')*& (! (@' >&(! ?<H8G! RP!
W<HRVBA7P!:++4) J:H; [ L@HW<I{1#)!*?, >&A&H)!,((1.$*&(!, @!IYY!I5A #=,1Z N h,>#&!&)! >N HKKis!
5AZAI, >#&1&)!, >N HKKISIIABALT, 06, 2&1 &), > M HKKISSDI@AHKANS | b&! Q@ &#! &)!, >N HK LTSI Q>1@(
&), >NHKL ' mA!

!
$$$N  1"#$%&' OBO*(+(,-).1¢

b&(! B,)$&#)(I (1@UU' #)! =@! J4! 1#)! @#&! #*A$&! B>, ($C @&, @HB1&)$#1B,);$&" T>(!
B&@%&H)!,@(($!B™*(&#)&' @#!'&),'=1=&! ."1$((,#.&! $#)'# @) @#!'&),'=! =&! =*%&>1BB&A&H)P! =&(!
> BUS. ) S1#(1SH) | #S8##H&(P1=&(1.;&%&@S! USH(ISHSEZ@W@#&! =N()'1B;$&! =&(1 1#?>&(1Q@
&)! >N HKLImM 8#.1'&! @#&! U1$(P! .&'),$#(! =&! .&(! (NABHARPA@H! V! >, -7 7&(! =&@S!
B,):1>17$&(! BL((<=&#)! &# &UUE&)! @#&! *)$1>1?$&! . L ABOSRA1BAA! (1#)! .., )*$(*(1B,"1=&(!
)*>1A<'&(1.1@")(1&)! @#&! U1)&! B'1B1)$1# =WE&#)'&! &BDDBR)AD@),)$1#! =@! BRI 50
J,%,2&1&)!, >MHKKIS!Q@B),!&)!, > NHKLIMMNb&!=$, 2#1 I B4 & (($) &!>WS=&#)$US.,)$1#!1=W (€
*)$#1B,);$&! &S(@=,)$%&! F$>,)* >&P! G@$! =&%',! r)'&¥EPLNTRIRS *)$#1B,);$&! B'1>$U*,)$%E
1F(&'%*&!.;&tE&"),$#(1B,)$&H) ({(1@UU' #)1=&!-7!1:($>1@!&)!,>NHKLKmMA!

!
$%"  I"#$%&'()*&+,-)./0-)11*231!

b&! J7g! (&!.,,.)*'$(&! B,"! @#&! *)$#1B,);$&! &S(@=,)$%&! F$P)EH&! )*> #7$&.),($&! =&! > !
W$HEP! @#!'&),'=! =& '1$((#.&! $#)',_@)*'$#P! =&(! ,)SBHEBSH)' | | #$&H##&(1 &)! =& (! #1A,>$&(!
1((&@(&(!,%&.1=$UU$.@>)*(1=&!*B," ) $1#!=&(IU',.) CHEZ@ SH& (1B'IF><A&(1=&!%, (.@>,'$(,)$1#!=(
(NO<A&!?,()'1_$#)&(O)S#, >N 7&'),$#(1 B,)$&H) (1 1#)!*? >&A&H)! 3*AaW, @)'&(! (NAB)[A&(! . 1AA&!
@#&!=N()'1B;$&!=& (1 1#7>&(P!=&(!.;&%&@S!*B, (B MO #&! #*AS&M 7&! (N#='1A&!&()!B>@(!
(%<& G@W@#! J4! &)! &()! .,',.)*$(*! B, | @#&! AL'F$=$)*BB*@(*&! B, =&(! ;*Al",?$&(!
=$2&()$%&(! (*%<'&(11IM 51 J, %, 2& HKLHS! 5#=& (1185 V@A, #$! &)!, >MNMHKLIMN -&(A@),)$1#(!
=@! ?<#QWOb#)! *)*1 $=&#)$U$*&(! .;&C! >, G@,($_)1),>$)*I =&(! B,)$&#) 1 @V T'|#! 5 J,%, ?&!
HKLjs!5#=&'(1#!&)!,> N HKLHM"14* &AA&H)! @#&! A@),) $1&I@MR L@ (($!*)*!,((1.$*&!,@!J7g!

10¢€



(#( #1A,>$&(1=81),$>>&!1=&(1)*>1A<'&(IIYN:,C, $!&)! > MBKI@($! J:6L!IZ&SBAGBSAL#!571&)!
SMHKLm!
!

%N I"HS%&'()*+,%-."$ (/10!

b, USF'1(&! B@>A1#,$'&! &()! .,,.)"$(*&! B,'| @#&! $#H(@UIEKEHYLS'&! B'1?2'&(($%&! )'<(!
(*06<'&" b&! =* <(! $#)&'%$&H)! HI VIl #(1 B'<(!>&! =$, PEAYER#! 1 VI LKV! =&(! B,)$&#)(! (L@UU' #)!
“W@#&! USF'1(&! B@>AL#,$'& =*A1#)'&#)! @#&! ;B> 1 BH@UDSV<HOQW<HI.* #)! $#($!

@#! >$&H! %&.! >&(! :0-1 IXM EMN 5'A #$1(! &)! >N HKKidI&)ICH'$ HKKis! 01'$&! &)! > MHith
)*>1A*1B,):$&(P!.1AA&!> 1-71&)!> IUSF'1(&! B@>A1#,$B)BG@E! U, A$>$,>&P! (1#)! =&(1=*(1'='&(!
2H$G@RAH) *'S)*(P! (& *%*> #)| AM1'$), $'&A&H)! VI @H.12&! IY1>1; #PI h'$?;)P! &)1 J;,N!
HKLjM | b&(! B,)$&H)(! N, #)! @#&! 3+!,((1.$*1 V! =&(IA@),)$1#(! =8 PHER(BEC @& (! B™*(&#)&H#)! =&(!
P>1A<&(!HLA,>&A&H).1@") (N A*.&AA&H)PI =& (I A@),)$1H#(! *)EN21)&(1 = #(! >&(! ?<#&(! +546P!
653L1&)!4:8bL!1#)1%)*!, (1.$*&(V!=&(IUSF'L(&(B@>ALHB@()!&)!, > NHKL s1J) #>&N!&)!, >NHKL]m”

. 2%:10618&b3/3(,j;%1& %1&L3$HI3)HE*(a, % 1&4L+6:

T>1&S$()&! B>@ (I =W@#8&! =$c,$#&! =&! 2<#&(!,((1L.$HAFSBPLEB(IA@),)$1#(!, UU&.) #)!
&(1 7<#&(! (&), =@$(&#)! B, @#!",..1@" $((&A&H)! B*A)@&(H)*>1A<'&(P! (,@U! G@&>G@&(! . (
B (&#),#)! @#!=N(U1#.)S1HHEA&H) > 1A*$C@&! (#(I Al=$(SABR@'),$>>&N-&(|A@),)$1#(! =&
2<#&(),((1.*( V! >, A $#)&# #.&) =&(1 )*>1A<'&(1 1@! V! >W, JSIBFI&! .1AA&! W<HW>) W<HO>)
J:H;>) HW<Ib>) W6:I>) *i0b>) :YJI>) ::Rb>) :aJbn>) 1. HEOWEH =*A1#)'&#)! > | . 1AB>&SS$)* =&!> !
F$1>17$&! =&(1)*>1A<'&(1 &) >&@' $AB>S.,)$1#! = #(| &DBIBR .&((@(!B;N($1>17$G@&(! Y 1>1; #
h'$?;)P1&)1J;,NIHKLjM
|

$N L ITHS MHUHS%& ()58 +)$, %8 - Sl

b&(1A@),)$1#(! ,UU&.) #)! >&(! 2WE&HERW<HQ@'ODb ! (1#)! >&(! ., @ (&(! B'$#.$B,>&(I =W @#&
AL1=$US.,)$1#1=W,.)$%$)* =@! . 1AB>&S&! *>1A* (&! 1+ E358MBKIMMN b&(IA@),)$1#(! ($) @*&(1 (@
>& (! P<HENV<HW)W<HBO*(), F$>$(&H)! =&! A #$<'&! =$'8.)&! >W,.)$%$)*! &HCNB)SCABERSEN b& (!
U,)&@'(!-d7LP! 6Y+HP!653L!&)! 6a+LK! (1#)!'&C@$(! BLE@EHS)()FD! . 1AB>&S&! *>1A* (&M -&(!
A@),)$1#(1($) @*&(1(@">&(1 748R(PaJbn>) :Rb 11@NJI |, UU&.)&H)!>W,((&AF>,2&!=@!.1AB>&S!



P>1A* (&!1187,#1 &) 71>>$#(I HKLKM! &)1 B, &S)&H(S1H#PUSILLIS, #1 &)1 -, 21# HKKes! *',; #P!
X,)&>P1&)!-', 2 1#IHKLKM
!
SN IHS%&' "I I

:750LP! .1=*1 B,'l >&! ?<#&H:Jkm> &()! $ABL),#)! B1@' >,! >1.,>$()$1# =@! .1AB>&S&
PS1A* (&1, @S!)*>1A<E(1 &) >W,.)$%$)* =&1> 1 )*> 1A (SSMFET:, >N HKLIMA "#&1 =*B>*)LAIE
=&'#$&' (W,..1AB,24#8&! =W@#8&! '&>1.,>$()$1# =@! .1ABAZK&! WB&'(! >&(! #@.>*1>&(! &)! =W@#
1@ S((&A&H)! =&(1)*>1A<&( ID&H)&S.;&'1 &)! 5') #=$! HEKe1#?! &)! >N HKLLMA -&(1 A@),)$1#(!
#)*1eN?1)&(1=@! 2<#8H:Ikm P11#)1*)*1$=8#)$US*&(! ;&C!1=&(!B,)$&#) (1 (L@ UU' #)! =\ ERLEORIA
> 1=N(C*)L(&! . 1#7*#$),>&! - TMM b& (1 .&>>@>& (! =& H(BAE) ' &#)! >1'(! @#&! *=@.)$ B!

8# B>@(! =&! :750LP! ++L! &()! @#! ,@)'&! U, )&@'! #*.&((, B M%) $1#! =@! .1AB>&S&!
P>1A% (&1, @SN*>1A<&(IENQ@1!&)!, >MHKLMMN-&(IA@SMIAN&!'&) 1@%&H) =1#.1,(1.$*&(!
VI> 1-711@!, @' (N#="1A&! Y%N&',,>_Y'&$="((1#IENQ@ KGHIGTIET!&)!, >MNHKLjSIQ>1@(C&1&)!,>"
HKL M
!

b,! A $#)&# #.81 =&(1 )*>1A<'&(! #*.&(($)&! @#! A, $#)$&H! =@ B= RBEH=W5-6! )*>1A*$C@&!
SH(S! GOW@H! A, $H)$&H =&! (! *B>$.,)$1#MN -&(1 A@),)$18(! £QE7#Y .&(1 UL#.)S1#(! 1#)! *)*1
$=&#)SUS*(1.;&C1=&(1B,)$&#)((L@UU' #)!=&):0-1I5#=& LML HS !+ 1>%$!&)!, IHKLHmM
!

SEN 1MIHS " HSA!!

b&! B'&ASE' 2<#&! =&! .&))&! .,)*?1'$&! QNTH .1=#)! B1@' >&! U,.)&@'" 7:7L! AGAF'&! =@!
1AB&S&!I7I:MDE!.1AB>&S&I 7 IB&'AL) @#I'&=*A," ?2&!=8 |RIE&I*B>$.,)$1#! B'<(IF>1.,7&P!
&)U, %1'$(&!=1#.1>, | (N#);<(&!.1"&.)&! =@! F'$#!'$.; QIQ@T&)! >N HKLHS! 37 h #?1&)!, >MHE(HM
A@),)$1#(1 =&! 7:7L! 1#)! *)*1 $=&#)SUS*&(! .;&c! =&(! B,)$&H#)(HIL@WI0-! .1AA&! >&! (N#='1A&!
71,)(1B>@(!17gm! I5#=&'(1#1&)! > N HKLHS! +1>%%$! &)l @A HKIHIE>>&'1 &)! >N HKLHMA > U, @)! #
C@W@HEA@),)$S1H#I&H#I 7:TLI#E&! . 1"<>&IB, (I 1F>$?,) 15 8RB, 70" $((&A&H)! =&(1)*>1A<'&(!
5#=&'(1#1&)!, >MNMHKLHS!+1>%$!&)!, >N HKLHMA-& (| @RI, >&A&H)*)*! ((1.$*&(1V! @#!
71)(IB>@(I(#(",..1@" $((&A&H)!I=&()*>1A<&(IIYN:,C,$I &YHKL]mA!

"#1 @) &IP<H&ISAB>$C@*I= #(1>,I*B>$.,)$1#I1=&I>W5 SGBRAGN <IN T>1. 1=&1>&!U,.)&@'!
4:8bLP! @#&! *>$.,(& =W5-6! ,2$((,#)! =&! A #$<'&! #1# SR> @(S!)*>1A<'&(" 4:8bL! B&'A&)! =&!
=+, $'&!>,1>11B0,'F&'1&)!, >MNHKKIMP!&)!B&'A&)! @#&!™(1>@)$1HEBD, ##$&'1&)!, > NHKLHs!b&!

10¢€



Q@&#!&)!, >N fikI4:8bLI&()!'&.'@)*1&#!B;,(&!J!B, :43H! &) B&'A&) I =W* V4B ($1#=@'1=1 @F>&!
F'$#! =W5-6! )*>1A*$G@&! 1J,'&C! &)! >N HKL M/ T>! B @BVsBAM) HS<'&! =*B&H=#)&! =&! +765P!
= #(1>1*(1>@)$1#=&(1()'@.)@'&(IQ_G@,='@B>&SP!U,BIH(Br$#)$1# =& >W5-61)*>1A*$GC @&
ID,##$&'1&)! > HKLHs!b&! Q@&#!&)!,>MHKLfs!J,' & CYaN LAR), ) $1#(1=@! PEk8 b1 #)1*)*!
)1@%*&(!.;&c!=&(!B,)$&#)({(L@UU' #)!=@'JY Y1 @!=&!LISEHA BIBEAS>$,>&!13+3m!b&!IQ@&H#1&)!,
HKLfs! d ##8#7$& (&1 &)! >N HKL MM b& (! A@),) $AVHEHR ) #(AS(&(! =&! A #$<'&! @)1 (1ASC@&!
* &(($%&I&)IA&H, #)IVI@#IYYP!(1#)!, (1.$*&(IVI=&(1)*>1)A(18(@") (Ib&! Q@ &#!&)!, > N HKLFm
!

$%N  1"#3$A!

b&! ?2<#&N6;RP!.1=#)1>&!U,.)&@")*>1A*$G@&! T6HP!&()! @#!, @) & RISEABEEIH)! >&(!
A@),)$1#((18),((1.$*&(IVI@#!,..1@" . $((&A&H)!$ABL) #) =& DA< &(Mb&(IA@),)$1#(! 1F(& %*&(!
(@' .&! ?<#&! (1#)! *)*1cN?1)&(! &)!','&A&H)! ;*'$)*&(" b&(! BIB(! (L@UU' #)! =&! .&(! A@),)$1#(!
=0p&>1BB&#H)!)'<()])! @#1IYY!1@! @#!JAI5MNZA N, >#&! &) IHNEIKKMHKLHs!d1.,C!&)!, > NAKLjm
!

%N I"#$ I

"H12<#&)"* &AA&H)I1$=&#)$US*. 1AA&!¥) #)ISAB>$G @*!, & ER(0-1&()! J:H; N78&>@$
1=&!>,|B'1)*$#&!I+546P! @#&!&S1'SF1#@ .>*,(&!,%&.| HBY JEBE @ &! &#%&'(1>&(!.;, $#&(1B1>NI5
ID$'),#&#1&)!, >MNHKLIMAI7&))&!,.)$%$)*1(&',$)!,>1'(1#*. &UG'&BA,) @', )$1#!=&!>W546!:847! @) $>$(*
B,1>&! .1AB>&S&! )*>1A* (&! - YAIX11#1&)!, >N HKL MA C$0$)* =@ ! B;*#1)NB&! =& (! B,)$&#)(!
=*U$.$8H#) (| &#! +546! (RAF>&!*%*>&'1 =&(! =*U, @)(! B>X@(IO)@MWAH#& @#$G@&! #1A,>$&!=&! >W
=&!>1)*>1A* (&N 1 -&(I A@),)$1#(! *)* 1cN?1)&(I =RH; | 1#)1 )1 =*'$)&(! =, #(1 =&(! .,(! =&! 3+3!
1)@,)! &)! >N HKL'm! &)! =&(! %,'$,#)(! F$,>>*>$C@&(! 1#)*H)*@(£:P6&>1BB&A&H)! =&! JYY!
L@AA,>,!&)!,>NHKL M
!
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I
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>&(1)*>1A<'&(I5M XM h11=1&)! > N HKLjs!0@'>,P!b,! : ) ' &PP&LIHKL]s!-,(1&)!,> N HKLfs! 7,11&)! >N
HKLLHD&(!> ASH&(1$#)&', 25((&#)! =$'&.) &A&H)! ,%&.1 >W5-6 B LH&(1R)! . 1#) SF @R SH(S! V! @#&!

1?2 #$()$1#!1=&!>1()'@.)@'&!.;'1A,)$#$&H##&!, @ ! (&$#! = @UAIFGED&)! X, ?=$#$&' T HKL]IMM 8#! &UU&)
@#&! ,>)* )$1#! =&(! > ASH#&(! UU&.)&H)! >W,';$)&.)@'&! # BN BER!)$1#! =@! 7*#1A&! &)! =1#.!

10¢



>SW&SB'&(($1#! =&! =SUU*&#)(1 2<#&(M 7&(! =&'#$=1&(1 (I1)$*& (1 V! B>@ ($&@'(! B,);1>12$&(! .;&C!
SWY1AA&! |-1',=11 &)! 5#="*(1 HKLim" b&(! > A$#&(! #@ . >N BBRQ#HH&H)! >&(! > A$#&(! 5P! 0! &)! 7!
IQ'@&#F,@A! &)! X&=,>$,! HKL m"! b,! B'1?2&'$,! =WY @).; $#E1HY QEHOR! G@$! &()! @#! (N#="1A&! =
%$&$>>B((&A&H)IB*A,) @"*P1&()!., @ (*!B, | @#&!A@),) $RAD: @ 1 0x&H #) VI @#!(B>$.$#7?!,>)&'#,)$U!
=&!.&!=&'#$&'1 &) >W&ESB'&(($1#! =W @#&! B'1)*$# &) EH@@BL! , BB&>*&! B'1 AB$H&EN! HKILjm
"H& . .@A@>)$1# =& .&))&! B'1)*$#&! B&)@'F&! >WEH#%NE&>1BB&! &H@>W1'?,#5(,)$1#!
SLIA)SHERHHE! =@! PHHIA&N T>! &()! $H)*&((#)! =&! #1)&'\@@E@+I &()! .,',.)*$(*! B, @#!
'L 1@ $((&A&H)IB*A,)@*1=&(1)*>1A<'&(IX@($.;!&) k1 @ LHKI">>'$.:18)1Q1'=1# HKL m!IA&#,#)!V!
>W,.)$%,)$1#! =&! >, -4l ,@! #3%&,@! =&! .&(! =&'#$&'(M -&1ELSIHEB! @#! ',..1@".$((&A&H)!
)*>1A*$G@&! (#(! B*(&#.&! =WYQ+J! A<#&! ,@(($! V! >W ,BBIBARHSH&! 17,1! &)! >N HKRLmM
), F>$((,#),>1' (| @#I>$&HI&H)' &> ASH&(18))*> 1 A< & (IR ELHI(&A&H)(1$)!B,);1>1?2$C @ &!1 @ #1
T>1 )X =*A1#) " 1G@&!>&(1)*>1A<'&(!B1@%,$&#)! U1' AR & (1) $=SA&H(S1##&>>& (1 &#!
UL'A&I =& F1@4 @1y11R! &)!$#)&', 2% ,%8&.! =& (1 ($)&(! *#1A$C@&(I B1'),#)! >, (83 BDQ!
l01>cH#! HKLImA! 7&(! ($)&(! (1#)! ,BB&>*(! yI($)&(! )*>1ASBESENE)$&> (12! 1J:Tm! &)! UT'A&H)! =&(!
YIF1@.>&(1 )*>1A*$G@&(! $#)&'()$)$&>>& (12! ,%&.| SH[PLRUARSWSH)&',.)$1#! &#)'&! :43H! &)! > !
> A$#&! 5\7! 58 XALh11=! &)1 >N HKLmA -&! U, x1#! $#)*&(GHBA ¥ $#&! G@S! &()! @#&! UT'A&!
)I#G@*&! =&! >,! > A$#&! 5\7! #&! B1((<=&! ,@.@#&! ,UUSHSBHBIR))&! B&)&! =W$#)&',.)$1#!
&)\ $H&'\$)! =1#.| @#&! A1=$U$.,)$1# =& (! $#)&',.)$1#(! &H)&IA(&(1 &)! >&! 7*#1A&! &) B1@",$)!
&SB>$G@&'!>,!B&)&! =W;1A*1(),($&! =&(1)*>1A<'&(! LE(K1%ERY Q+J! 5N XA h11=1&)! > N HKLjm
8?,>&A&H) @#&!,. @A@>,)$1#!=&!()'&((!.&>>@>,$'&!=~) VPRSI ¢ =&!> ! ;' B&H) & #@.>*,$'&!
B1@",$)!B&)@'F&'>,!(),F$>$)*1=&(1)*>1A<'&(!IX,C;$M, PRI&LI@%, (;,#C, THKL]m!
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b&!> F1')1$'&!-N#,A$C@&! =@! Q*#1A&! &) IN()<A&! TAA@#R) BRIWSH)*' &((&! VI >W*) @=
=&! B,);1>17$&(! ., )"$(*&(' B,! @#&' =*U$.$&#.&! SAAQ@#$)$&ISE VI =&(! =*U,@)(
=*068&>1BB&A&H), @S!I'&),'=1=&!."1$((,#.&P!AS$.'1.*B;, >$&PNBrIW, BB, '$)$1#P! = #(1.&"), $#(!.,(P!=&!
>NAB;1A&(! 1@! >&@ . *A$& ("M 7&(! B;*#1)NB& (! BR@%EH)IPOBC @& (! =&! A,>,=$&(! >$*&(! V! @#!
=*U,@)!=&(!%1$&(!=&!"*B,',)$1#! =&! >W5-6!I5#*A$&! =&$B@I#*U, @) (! &#!bTQjP! 7&#@##1(P!5:XI
SMI1@!=&!"*?@>,)$1#!=&()*>1A<'&(II-N(C*',)1(&! 7 1#? B $)1»&

b&! >,F1')1$'&! ! B1@'" ,AF$)$1#! =&! A$&@S! ., d1'$E&(! Bi*#1)NB&(! .>$#$C@&(! =&! .&(!
B,)$&#)(! LEWS=&)I&&(! U,.)&@'(! 2*#*)$G @& (! SAB>$G@*(M "#&! B,")$&! SARR!)HIGB>! &()!
EH(@$)&! =*U$#$&! B, I >WH) @=&! =& (| A*. #$(A&( AL $AB ) KB (! .&(!B,);1>1?$& (P! &)! B,'1>&!
=*0/&>1BB&A&H)! =& Al=<>&(I=W*) @=&(! [A1=<>& (I 2B} @SS@CP! &((&#)$&>>&A&H) A@'$(m!
(=& HS<' &M

bW*)@=&! =&! B,);1>1?$&(! ,@! (&#(! >,"2&! &()! @#&! *),B&! &B)'BERW) #)&! %&'(! >,!
AAB™&H#($1# =& (I A*. #S(A&(!.&>>@> $'&(1&)! AL>* @BIES1>1?$C@&(!.;&C! >WYLAA&!&)! =, #(!
=W,@)'&(! &(B<.&(! #$A,>&(M TWE&()! @#&! *),B&! #* & (3R BUG61$' =*%&>1BB&' =&(! 1@)$
=$,2#1()$G@&(!B>@(! B&'U1'A #)(P!=&! B1@%1$' BRRI&ZN@HE&! (1$#! A$&@S! ,=,B)*1 &)! = #(!
>W$=*>PI=&!B1@%1%$'=*%&>1BB&'1=&(!(1>@)$ H}(|B& D BIEALS., . &( !

!

-@' #)|AL#)',%,$>1=8!);<(&P'M&IA&!(@$(!, $#($!. 1#. & @B'B' IM&) (I=$()$#.) (10!

"B SU&' (&) +#,+(H*"-" QIS HE %0&S (&) S &*$S"+,$ ! (-+./OBBFH " # S8 (1# (%) H*+,$*-."*)#
I"#$%#&S$ " SO)B(*()+,-&.,&H#H&Y*/S()01&/H %S (ABABYE %' () *#$+96",-%0!*.."[+$%!+%6& 01234
MHB%&'( ) H+,$-).1%'( & "%+( YOHSI% &'()*+51% -($#% "..($.))"0"#$0#% +&&'0"H% 1% H&!
I"#$%&H1()'(*+'+,,+!I'#-%(.//0,010('%()'(,.($2%'-%+,\( +#3$,+/.%+2-()3( 4./%'31(BB7 1"#$%

"B $Y&H () (*+,
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&

b,! B'&AS<'&! B,)$&! =@!)',%,$>! B*(&#)*&! = #(! .&))&! );<(&I'BNSH(! >,! . 1#)$#@$)*! =&(!

), %,@S!*>$(*(1,@! >,F1',)1$'&! (@' >WH)@=&! =W@#! B,)$R¥! 1@ \B((#.&! =W@#! '&),'=! =&/
J1B((#.8) ,%8&.1 AS.'1.%B;, >$&P! =W@#&! #*AS&! ,*2*#* ) BIEW@#&! ,>NAB;1.N)1(&! 0! |, F(&#.&!
1AB><)&! =&! >NAB;1.N)&(! 0m~! 7&(!)',%, @SP! B@F>%B A#BHRI@&#! &)! ,>P! 1#)! B&'AS(! =&!
=*A1#)'&'| @#!>$&#I8#)'&I>&!IB;*#1)NB&! . >$#$GC @ &IX®) B> )IERENSH&I XEIX LA

!

78(1)', %, @S!1#)!B&'AS(I=W$=8#)$US$&'P! .;&C! >&! B, ) S&BNIBIEHR@S (&#(1;1A1cN?1)&!
($)@*&@" >&! ?<#RI39b | 11@16::bjbkp) :Q *eKm!,@! #$%&,@! =&! >W&S1#! L]! |.Le]i5,QmA" 7&
A@),)$1# A<#&IVI> 1(@F()$)@)$1# =W@#!,.$=&! AS#*! IB"YYI&r@)@@HS- 1A, $#&! X+6g\Z5XX!
B1'),#)! >W,.)$%$)* =*@F$G@$)$#, (&! =&! XEIXLN "#&! * %R SGI@EI B 1#) #*&! @ ! #$%&, @' =&! >,
A@),)$1#! ~Leli5,Q!= #(1>&(1.&>>@>&(I (1@.;&(! ;*A,) 1B1rRI$G@ B,)$&#)! XP! | B&'AS(I =W*), F>$'!
@#1>$&#1&#)' &!>&(I(NAB)[A&(ISAA@#1;*A,)1>17$C QB HB 8R)1>&!=*U, @) &H#IXEIXLN!

7&B&#=#)P!>&(1=*U,@)(! =*%&>1BB&A&#), @SP! A$.'1 *BUBRSAAQ#3),$'&! 1F(&'%*(!
&CI>&IB,)$&H) *%1GC@,$&#) @#!B1)&#)$&>!=*U,@)!=&!>, I*BSEHT#X1=@.)$1#!_!7;,B$)'&IHMA

5$#(SPISWIFME&.)$U!I=8!.&))&!B'&AS<'&!B,")$&! =& I\ A &FI*%, @S!B@F>$*(!B, 1b&! Q@&
&)1, >IHKL mP!,*)*=W*) @=$&'| @#&!B1(($F>&! SAKER NS L@ SH#! =& (1%1$&(1=&! "B, )$1#!=&!
>W5-6h
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b&! B,)$&H#)! X! &()! $((@' =W@#&! UA$>>&! .1#(#? @$HENIBRBRIASDHE! A@),)$1#!
:1A1cN?1)&! BAYTJ4! ,UU&.) #)! >,! B'L)*$#&! XEIXLA 7&))&! A@),)$1#! QP&BI&! A #$<'&!
:1ALCN?1)&!= #(1>&(IUSF'1F>, () &(1=@!B,)$&H)! X1 &) =& A #BLEMNP1)&!B, | (&(!B, &#)(113$?@'&!
LOMA L b&(1)',%,@S! ™ >$(*(! B*.*=8&AA&H)! ,@! >,F1',)1$'&! K% G@&! >,! UT'A&! A@)*&! =&!
XEJXL! 1@! Y] J4P! &SB'$SA*&! ;&c! >&! B,)$&H)! XP! A&#,$)! V! @#EBENGES=&! >,! B'1)*$HE8.
Q@&# &)! >MNHKL M b, A@),)$1#! BAY] 14! =@! B,)$&#)! X! (&! (SDELA BH&! X+60\Z5XX! =&!
XEIXLMN7&!=1A,$#&! B1)&!>W,.)$%3$)* =* @F$G @$)$#, (& #&I&) RIAE®.) @, @)1@"1=&! ) 1$(!

L $=&(1 ASHH(I BL((*=,#)! @#&! $H)&',)$1# ,%&.! @# $1#! cHAgikH - #(1>&! .,(1 =@! B,)$&H)! XP! >!
A@),)$1# B YT 141, UU&.)&! @#=&!.&(!,.$=&(! A$#*(113$? @& & #$%&,@! =WYH5dLLe @F! ! *)
1F(&'%* . 1AA&!*) #)I B>@ (1 *>8%* = #(1 >&(1 USF'1F>, () S BRI$AD | B,)$&H)! X! . 1AB,' ) $%&A&H)! V!
@#!.1#)[>&! Ib&! Q@&#! &)! > P! HKL M 5US$H! =&! SEBEASBA B %,$)! 1)'&! >WSAB,.)! =&! > | A@),)4
BAYT 141 (@' >W,.)$%$)* =*@F$G @$)$#,(&! =&! XEJIXL! &)! =88 BBEH@ P2A&H), ) $1#! =&(1 #$%&, @
=WYH5dLLe@F! = #(! .&(! .&>>@>&(1*),$)! =@&! V! @#&! BRNE&HEBE@HVE&! >, =*(), F$>$(,)$1#! =&
XEJIXLPI=&(N&()(1=W,.)$%$)*| &HCNA,)$C @&! $#1%$) 11 1#) MBS 1 )$1#!,%&.1>&!-15@=4&!
8.;,>$& 1I"#$%&'($)N!1UIQ>E&$.& ()& P!"dmA

-SUU*EH)&(IUL'A&(1=@'=1A $#&!X+6g\Z5XXI=&IXEIXL!I:! 1@! &@P!, ((1.$*&(IV! @#!),?!
QJ:P! 1#))* B'1=@$)&(" bW,.)$%$)* =*@F$G @3$)$#, (&! =&! .&(! STA&YEL! (@' =&(! (@F()',)(!
AL#1@F$GC@$)$#*(MN b&(!1 *(@>),)(! =&! .&(! &SB*$&#.&MIHN =*1 . B, $)* =@! =1A $#&!
X+6g\ZEXXI =& XEIXLIVI=*@F$G@$)$#&' =& (! (@F()",) (1 V! > WS AP RI&@L(I)$U! "7YbH\05+LP!
@#&! ,@)'&! :$()1#&! YH5! =*@F$G@$)$#, (&N 7&(1 )&()(! 1#)! *RHBALBHE! B&)&! )1),>&! =&!
SW,.)$%$)*! =*@F$G@$)$#, (&! =@! =1A,$#&! X+6g\Z5XX! =&! XEIXL!B@) LA B Y] 14" b,!
A@),)$1#B Y] J4I(EAF>&! $H($I(@BB'SA& >W,.)$%$) #@ERGES)EL!13$7@'&!L8MA!

+1(1@.$(1 =&! >,)*P! >&! )&'A&! YIY]]41Z! (&', @)$>$(*!, B(@$)&! &)! U&',! *U*&#.&! V! > |
B'1)*$#&IXEIXLPIBL),#)!1>,IA@),)$1#!1BAY] |47
&
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&
Figure 1 : Effet de la mutation H656R portZe par le patient M sur IQativitZ dZubiquitinase de

MYSM1

(A.) Arbre phylogZnZtique du patient dZmontrant le lien de consanguinitZ prZsefans la
famille de ce dernier (B.) SZqueneage direct rZalisZ ~ partir dOADNg issu de prZlevements
sanguins du patient M et de ses parents ainsi que des fibroblasties patient M. (C.)
ReprZsentation schZmatique de la protZine MYSM1 et du domaine JAMM structuafitour
d®un ion zinc. (D.) ReprZsentation tridimensionnelle du domaine MPN+/JAMM de MSM1
(collaboration avec Isabelle Callebaut - ENS). (E.) Test de dZubiquitinatiam vitro. RZsultats
obtenus apres un test dOactivitZ in vitro du domaine dZubiquitinase NHHJAMM de MYSM1

(WT ou mutZ) sur des substrats monoubiquitinZs qui apres dZubiquiiion Zmettent un signal

fluorescent.
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b&(I(NAB)[A&(I1F(&'%*(!.;&c!>&!B,)$&#)IX!IT#)'1=@.)$1# STEHSIb&IQ@&#!&)!, > NHKL M
B&@R#)!r)'&!>&!($?#&I=W@#&!B,);1>1?$&!,((1.$*&!V! @#SHISB)I=RY*B,',) $1#!=&!>W5-6/15%,#)!
>&I=FF@)1=&!.8))&!);<(&P!>,|(&#($F$>$)*I=& ((USFIK S QLHR! . &!=&'#$&"!,%,$)!*)*&()*&!U,.&! V!
=$%&'(1,2&#)(1?7*#1)1S$G @ &(M!

"#)&()!*,>$(*1(@"1>&(USF'1F>,()&('B'$A $'&(1=@! B,) $&56H)!>,1.,.B,.$)* VIUL'A&' =&(!
A>14#$8(1.&>>@>,$'&(1 . >1#12*#$&mMP! || =*A1#)*| GRABINBS)*! =&(! .&>>@>&(! =@! B,)$&#)! X! V
B;>*1AN.$#&! I$#=@.)$1#! =&! 7-0m! &)! V! >,! A$)1IAN.$#&! TIEHKX@PB1# =WT7bm! 13$?@'&! H!
8?7,>&A&H#)P! B'<(!),$)&A&H)! V! >,| A$)1AN.$#&! 7P! >&(! USFRBAGRK(! =@! B,)$&#)! X! 1#)!
=*ALH) I @#&!,.. @A@>,)$1#1&#1B;, (&I QH\XI=@!.N.>&! &PI@HBI=W@#&!$#.,B,.$)*IVI*B,'&'1>&(!
B1#)(I$#)&'IF'$#(113$?@'&IH7TMN 7&(!B'&AS<'&(| 1FR(&@IBT, $&#) = 1#.| @#1=*U,@)!=&!"*B," ) $1#!
=&I>W5-61=&(1.&>>@>&(I=@'B,)$&#)"!

S5USH! =&! *,>$(&" =&(1)&()(! B>@(! BL@((*(! =&! (@'%$&@88Y! =@! B,)$&H)! &#! .1#=$)$14
2#1)1S$C@&(P! . &(1 =& #$<'&(1 1#)!1*)*1) #(UL'A*&(1 &) SAST&(HBAALY), >$(,)$1# &()! *,>$(*&!
B, $#)*2')$1#! =W@#! %&.)&@"! =W&SB'&(($1#! =&! >,! (R@I(; @H*BH&! |;:84:m! ,@! (&$#! =&(!
USF'1F>,0)&(! B'SA,$'&(! =@! B,)$&#)M 8>>&! &()! ,..1AB, 2#8&) AU@A ) $1#! B,'| @#! B>, (A$=&!
B&'A&)),#)! SW&SB'&(($1#! =&! >W,#)$2<#&! ?' #=1:1 .;*> ) &@'=@! B$' @ (%&A! IDjKb:IDjKm!
bW&UU&NERIK! &()! =W$#;$F&'1 >&(1%1$&(1B'1_,B1B)1)$GC @EPEESAALY, >S(*RH)! , $#($! @#!
L )<&I# A PHEC@&I&)I=FALH) ' &H) @#&IB'1>3U ) $1ABB B (#)&! (#(|(*#&(.&#.&P12't.&IV!> |
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Figure 2 : Recherche de dZfauts de la DDR au sein des cellules du gent M

(A.) Tests de clonogZnie rZalisZe sur fibroblastes primaires apres traitenidatphlZomycine ou
MMC. (B.) Test de sensibilitZ ~ diffZrents agents gZnotoxiques rZalisZs des fibroblastes
transformZs. Des fibroblastes transformZs dOun patient Cernunnos stiisds comme contr™le
sensible apres traitement ~ la phlZomycine et IR. Des fibroblastes tsformZs dOun patient

atteint de IOAnZmie de Fanconi sont utilisZs comme contr™le sensible ap#erment ~ la
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MMC et aux inhibiteurs de PARP (iPARP). Des fibroblastes dOun contr™¥4en, traitZs avec un
inhibiteur dOATR, sont utilisZs comme contr™le sensibles apres traitemel@@hydroxyurZe et
une irradiation aux UV. (C.) Test dOaccumulation en phase G2/Mlu cycle cellulaire rZalisZ sur
des fibroblastes primaires apres traitement ~ la MMC. Des fibroblastegimaires dOun patient
atteint de IOAnZmie de Fanconi sont utilisZs comme contr™Ie sensibles.

|

|

|
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&
Figure 3 : Observation de dZfauts de prise en charge des ICL au sein desllules du patient

M

Une augmentation du pourcentage de chromosomes radiaux a ZtZ observZe darfibteslastes
transformZs du patient M, apres traitement ~ la MMC. Cette augmetion nOest pas aussi
importante que celle observZe chez un patient Fanconi, mais rZvele un dZfautlaigrise en

charge des ICL chez le patient M.
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Figure 4 : Evaluation de 10intZgritZ des checkpoints cellulaires et d& voie Fanconi chez le
patient M

(A.) Western Blot rZalisZs " partir dOextrait protZiques issus de fibroSVtel+. faageurs Chk1 et
Chk2 rZvelent une phosphorylation apres induction de dommages ~ IOADN, commé&est le cas
chez un contr™le sain. (B.) Evaluation des niveaux dOhistone H3 phosphomidat et apres
induction de dommages ~ IOADN. Ici la phosphorylation de H3 en G2 estgte un marqueur de
G2/M pour analyser le checkpoint (C.) Western Blot effectuZ sur des lysgisotZiques issus de
fibroSVtel+, rZvZlant une ubiquitination normale de FANCD2 dans les cellules du fient M,
apres induction dOICL. (D.) Analyse du cycle cellulaire dZmontrant IQintZfrdes checkpoints
cellulaires et de 10activitZ dOATM au sein des cellules du patient M. LesltefsudZmontrent
chez le patient M un arret en phase G1 du cycle cellulaire comparable ™ wontr™le sain, apres

induction de dommages "~ IOADN.
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Figure 5 : Analyse du transcriptome au sein des fibroblastes du patient M.

Analyse du transcriptome rZalisZe " partir des fibroblastes primaires du ipat M ou dOun
contr™le sain, en prZsence ou non de dommages ~ IOADN (traitement ~ la MME}pZriences
rZalisZes en triplicat.
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Figure 6 : ExpZriences de microirradiation laser rZalisZes au sein de celles HEK293T

(A.) Des cellules HEK293T ont ZtZ transfectZes afin de coexprimer MYSM1-GFP et NBS
DsRED. Le recrutement de ces deux facteurs apres irradiation ponctuelle via unséa UV

(405nm) est observable sur ces images (B.) ReprZsentation, ~ diffZreataps, du niveau
dOintensitZ de MYSM1-GFP et NBS1-DsRED au niveau de la ligne prZsentZe sur Wgirde
superposition de la figure prZcZdente (C.) Observation du comportement de H68BRP au

sein de cellules HEK293T apres irradiation ponctuelle via un laser UV (405n0m

& &
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Figure 7 : Evaluation de la DDR par marquage de 53BP1 au sein de fibroblasteprimaires

(A.) Aucun foyer 53BP1 observZ au sein des fibroblastes primaires du @atiiM et dOun contr™|e
sain sans traitement gZnotoxique. (B.) Observation dOun nombre plusdrtgnt de noyaux sans
foyers 53BP1 chez le patient M apres induction de CDB par traitement ~ lphIZomycine. (C.)
Le comptage du nombre de foyers 53BP1 apres traitement ~ la phlZomycine rZvel@eu

diminution du nombre de foyers par noyaux dans les fibroblastes primaires patient M.
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Figure 8 : Evaluation de la stabilitZ dOH656R et de la sensibilitZ ~ la phlZmycine et MMC
au sein des fibroSVtel+ du patient M.

(A.) Test de sensibilitZ apres traitement ~ la MMC des fibroSV du pant M (B.) Test de
sensibilitZ apres traitement ~ la phlZomycine des fibroSV du patient MChaque test de
sensibilitZ a ZtZ rZalisZ un minimum de 3 fois et chaque point dQtaphique reprZsente la
moyenne dOun triplicat (C.) Western Blot rZalisZ sur des extraits protZiquassisle fibroSVtel+
montrant une dZstabilisation de H656R. (D.) Accumulation des fibroS¥l+ du patient M en

phase G2/M apres traitement " la MMC.
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b&(!.8&>>@>&(! XNda! 1F)&#@&(!,B'<(! @)$>$(,)$1#! =@! (N ZASPTAD(&SH! =&(1 >$24& (!
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B;>*1AN.$#&MSH! =&! =*)&'ASHE'| G@&>! BL@%,$)! 1)'&! >, . 1#(*C ORHEIANLDHAB><)&! =&/
XEIXLI(@'1>,1*B,")$1#1=&I>W5-61= #(1.&(1.8&>F®>&(
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=>M$1# =& XEIXL! IT#)'1=@.)$1#! ! 7;,B$)'&! jm~! 82 >&ASH)PHE@HEA,)$1#! =&! .&>>@>&(!
IUSF'1F>,)&(m! B, >W #)$?2<#&! ?'#2US$' @ (! ($A$&#! IDJK! B&@)! ,UU&.)&' >,! -4 ,@! (&$#! =&! .
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Figure 9 : LignZes U20S MyKO

(A.) ReprZsentation des sZquences obtenues pour les lignZes U20S MYSM1&0820S
MYSM1 219 au niveau de IOexon 16 du gendYSML1 La lignZe 215 prZsente une insertion
dOune paire de base sur un allele, et une dZIZtion de 12 paires de bases adcalage du cadre
de lecture sur IOautre allele. La lignZe 219 prZsente Zgalement une insertioredsaine de base
sur un allle ainsi quOune dZIZtion de 54 paires de base sur le second allele ameéehun
dZcalage du cadre de lecture. (B). Western Blot reprZsentant |Oexpression de MYSM1lésns
diffZrentes lignZes obtenues apres utilisation du systeme CRISPR/Cas@r les cellules U20S.
(C.) Test de sensibilitZ ~ la MMC et phIZomycine des cellules U20S MyKGChaque point dOun
graphique reprZsente la moyenne dOun triplicat. (D.) Western Blot rZalisZ " ipat©extraits
protZiques issus de diffZrentes lignZes cellulaires utilisZes au laboratoiraeGigure illustre les
niveaux dOexpression de MYSM11 et phospho p53(serl5) avec ou sans traitefria MMC.
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Figure 10 : LignZe de fibroSVtel+ MyKO

(A.) ReprZsentation des sZquences obtenues pour les lignZes fibroSVtel+ MYSWA et
fibroSVtel+ MYSM1 216 au niveau de [Oexon 16 du geidYSML Ces deux lignZes isolZes de
maniere indZpendante prZsentent une meme mutation homozygote sur IQexon 16 gine
MYSM1, sous la forme dOune dZIZtion de deux paires de bases (B). Western Blot reprZsentant
IOexpression de MYSM1 dans les diffZrentes lignZes obtenues apres utilisationsysteme
CRISPR/Cas9 sur les cellules fibroSvtel+. (C.) Tests de sensibilitZ aptsaitement ~ la MMC

et phlZomycine des fibroSVtel+ MyKO. Chaque test de sensibilitZ a ZtZ rZalisZzninimum de

3 fois et chaque point dOun graphique reprZsente la moyenne dOun ttiplica
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Figure 11 : LignZes RPE1 MyKO

(A.) ReprZsentation des sZquences obtenues pour les lignZes RPE1 MYSM1&0KPE1
MYSM1 208 au niveau de I0exon 16 du gedYSML1 La lignZe 206 prZsente une mutation
homozygote sous la forme dOune dZIZtion de 14 paires de base associZe "~ @mtansie cing
paires de bases C TTAGC E menant ~ un dZcalage du cadre de lecturdignZe 208 prZsente
une insertion homozygote dOune paire de base menant Zgalement ~ un dZcalageadre de
lecture. (B). Western Blot reprZsentant IOexpression de MYSM1 dans les diffZrented dig
obtenues apres utilisation du systeme CRISPR/Cas9 sur les cellules BP (C.) Tests de
sensibilitZ apres traitement ~ la MMC et phlZomycine des RPE1 MyKO. Chque test de
sensibilitZ a ZtZ rZalisZ un minimum de trois fois et chaque pointr@taphique reprZsente la
moyenne dOun triplicat.
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Figure 12 : ExpZrience de microirradiation laser rZalisZes au sein de ligndeRPE1 WT et
MyKO

(A.) Observation du recrutement de NBS1-GFP au sein de lignZes RPE1 WT et MyK@rss
irradiation ponctuelle via un laser UV (405nm) (B.) ReprZsentation de lainZtique de
recrutement de NBS1-GFP au site dOirradiation par laser au sein de lignZes RRH1 et
MyKO. La modZlisation de cette cinZtique utilise des donnZes obtenues ~ pade IQirradiation
de quatre noyaux pour chaque lignZe, prZsentant des niveaux de fluorescence Zquigalen
Toutes les donnZes ont ZtZ obtenues dans des conditions identiques de cultureceledes,

dOirradiation et dOacquisition des images. !
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Figure 13 : Validation du systeme dOexpression inductible via le vecteutentiviral pCW57

(A.) Analyse de cytomZtrie en flux montrant une induction de IOexpression deG&P apres
ajout de la doxycycline (500ng.mt) pendant 24 heures, apres quatre jours de sZlection des
cellules transduites via 12 ug.ril de puromycine (B.) Western Blot rZalisZ ~ partir dOextraits
protZiques issus des lignZes RPE1 MyKO et dZmontrant les niveaux dOexpressionYigMa

ou H656R en fonction de doses croissantes de doxycycline.
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Figure 14 : Tests de complZmentation de IOhypersensibilitZ ~ la phlZomycine ddgnZes

RPE1 MyKO

ReprZsentation de quatre tests indZpendants rZalisZs apres traitement "hiZgmycine sur les
diffZrentes lignZes RPE1 transduites avec pCW57 vide, MYSM1 ou H656Re Ipremier test a
ZtZ rZalisZ sans ajout de doxycycline. Les trois suivants ont ZtZ rZalis&s ajout de 250ng.mik

de doxycycline 24heures avant ajout de la phlZomycine. Chaque point reprZsdatenoyenne
dOun triplicat.
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Figure 15 : Analyse de la DDR au sein de MEFSV40 MyKO.

(A.) Photographie prise au laboratoire prZsentant des souris WT ou MyKO (BYyestern Blot
rZalisZ ~ partir dOextraits protZiques issus de MEF-SV40, montrant le nive@expression de
MYSM1 dans ces diffZrentes lignZes (C.) Tests de sensibilitZ rZalisZslssi MEF-SV40 MyKO
apres traitement " la phlZomycine ou MMC. Chaque test de sensibilitA ZtZ rZalisZ un
minimum de 3 fois et chaque point du graphique reprZsente la moyenne dfipiicat.
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Figure 16 : DZbut de I0Ztude phZnotypique du patient Z

(A.) Arbre gZnZalogique du patient Z (reprZsentZ en noir) (B.) Mesure des tZlomerespaditient
Z et de sa famille par Western Blot ~ partir de prZlsvements sanguins (C.)e¥ure du niveau de
sZnescence par un test dOactivitZ de la (beta) galactosidase adesefibroblastes primaires du
patient Z et dOun contr™le sain.
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Figure 17 : Marquage TIF (telomere induced foci) dans les fibroblastesprimaires du patient

Z et dOun contr™le sain.

(A.) ReprZsentation sous forme de graphiques du nombre de noyaux dZmontrané @bsence
ou prZsence (de 1~ 5 et plus) de foyers 53BP1 (point vert) au sein i@slblastes primaires du
patient Z et dOun contr™le sain (B.) ReprZsentation sous forme de graphiu nombre de
foyers 53BP1 (point vert), dZnombrZs dans le graphique prZcZdent, colocalisaréc un
marquage tZlomZrique (point rouge). Cette expZrience nOa pu stre rZalisZe quOuedasd

cause de la difficultZ de maintien en culture des cellules primaires du patiZ. (minimum de

120 noyaux comptZs par conditioh
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Figure 18 : Recherche dQaberrations tZlomZriques sur un Ztalement daramosomes en
mZtaphases ReprZsentation graphique de la frZquence de chromosomes normaux et
dOaberrations tZlomZriques dZtectZs sur un Ztalement de fibroSV bloquZs en mgapha
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Figure 19 : Aberrations nuclZaires et niveau dOhZtZrochromatine dans le®llules du patient

Z

(A.) Images obtenues " partir dOun microscope confocal de noyaux de fittasbes primaires du
patient Z et dOun contr™le sain. Les noyaux sont marquZs par le DAPblen. Le marquage
vert correspond ~ un marquage de la lamine A/C (B.) ReprZsentation graphique ecircularitZ

et surface nuclZaire des noyaux de fibroblastes primaires du patient Zdédun contr™|e sain. Les
donnZes reprZsentZes sont issues de plus de trois expZriences indZpendantes (@yn\Rist
rZalisZ ~ partir dOextraits protZiques provenant de fibroSV du patient Z etndédntr™le sain

dZmontrant le niveau dOH3KAe3 de ces cellules.
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Figure 20 : Evaluation de la plosdie au sein des fibroblastes du patient Z

(A.) Analyse par cytomZtrie en flux dOun marquage ~ IOiodure de propidium (uitZ dOADN
par noyau) des fibroblastes primaires du patient Z et dOun contr™Ile @i ReprZsentation
graphique du nombre de centromeres du chromosomes 7 et 8 dZtectZs par un margE§H

(sonde centromZrique) au sein des fibroblastes primaires du patient Z etndéntr™le sain.

Images prises via un microscope confocale illustrant le marquage obtetans ces cellules. Les
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points rouges et verts correspondent respectivement au centromere des chromosomes & et
LOADN est marquZ en bleu (DAPI) (C.) Meme marquage FISH des centromeres des
chromosomes 7 et 8 rZalisZ dans les fibroSV du patient z et dOun contaile s

&

Figure 21 : VidZo microscopie appliquZe " la caractZrisation de la division cdulaire des
fibroSV du patient Z et dOun contr™le sain.

Observation, sur une pZriode de 42heures, des noyaux de fibroSV du patient A@tn contr™|e
sain marquZ par expression stable de IOhistone H2B couplZe " un fluorophoreh@n@). Les
images ont ZtZ acquises " intervalle rZgulier via un vidZo microscope ZeisSekpZrience a ZtZ

rZalisZe une seule fois.
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Figure 22 : Tests de sensibilitZ des fibroSV du patient Z ~ la MMC et phlZomycine

(A.) Test de sensibilitZ apres traitement ~ la MMC des fibroSV du pant Z (B.) Test de
sensibilitZ apres traitement " la phlZomycine des fibroSV du patient Zhaque expZrience a ZtZ
rZalisZe un minimum de 3 fois et chaque point dOun graphique reprZsent@mdgenne dOun
triplicat.
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Figure 23 : CaractZrisation de la ploedie et du cycle cellulaire dansés B-EBV du patient Z
(A.) Analyse par cytomZtrie en flux dOun marquage ~ IOiodure de propidiuma(aiitZ dOADN
par noyau) des B-EBV du patient Z et dOun contr™le sain (B.) AnalysecpmmZtrie en flux du

cycle cellulaire (incorporation de BrDU) des B-EBV du patient Z et dOun contr™ie.sa
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Figure 24 : Recherche dOun facteur gZnZtique et sZlection de ZNF699

(A.) Recherche dOun gene candidat fort par cartographie du gZnome completegherche
dOhomozygotie. VZrification de la prZsence de la mutation chez le patiemt Z2a famille (pere,
mere et frere) par sZqueneage direct de IOADNg issu de prZlevements sanguins (B.)
ReprZsentation de la dZIZtion homozygote identifiZe chez le patient Z en compsoai dOune
sZquence WT du geneZNF699 ReprZsentation schZmatique de la protZine ZNF699 et de la
position de la mutation sur celle-ci (C.) Niveau dOexpression du gene ZNF6FvaluZ par
gPCR, dans diffZrents tissus humains. Le niveau dOexpression du geNE699a ZtZ normalisZ
par rapport ~ celui du gene de la GAPDH.
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Figure 25 : Effet de la mutation del.1421A sur la protZine ZNF699

(A.) Semi Q RT-PCR rZalisZe sur de IDADNCc issu de fibroSV du patient Z et dOun contr™le sai
LOamplification de transcrits du gene codant pour la GAPDH permet de nortiger de manisre
qualitative la prZsence de transcrits pour le gene ZNF699 chez le patient etdmtr™le sain (B.)
Niveau dOexpression du gene ZNF699 dans des fibroSV du patient Z et de conts&fes, par
rapport au niveau dOexpression du gene codant la GAPDH. Les rZsultats prZZgiiti sont une
moyenne de trois expZriences rZalisZes de maniere indZpendantes (extractions dOADNK) (C
Western Blot rZalisZ ~ partir dOextraits protZiques issus de fibroSV du pateat dOun contr™le
sain, dZmontrant le niveau dOexpression de ZNF699 10699 (D.) Western Blot rZalisZ ~ partir
dOextraits protZiques issus de cellules U20S exprimant de manisre transitoire Z88-Elag ou

I 699-Flag.

172



&

Figure 26 : Observation de ZNF699 et! 699 par microscopie confocale

(A.) Observation de la localisation cellulaire de ZNF699-GFP dans des cellules noxZeés
(U20S et Hela) via microscopie confocale. Les cellules ont ZtZ transfectaéis dOexprimer
transitoirement ZNF669-GFP (B.) Observation de la localisation de ZNF699-Flag E699-Flag
au sein de cellules Hela, par marquage dOimmunofluorescence anti-Flag. ke#isles HelLa ont

ZtZ transfectZes pour exprimer alZatoirement ZNF699-Flag 699-Flag.
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Bf Is! &)!=#(! @#! (&.1#=!)&AB(P! B, @#&! B&)&! =W;1A*1() (@A, @)! =&! =$UU*'&#.$,)$1#! =&
&), $H&(1>$2#&(1:*A,)1B1nY)$G@&(P! =@&! V! @#&! =* 2@ SI#8>>&! #8 B&'A&)) #)! B>@(!
>W&SB'&(($1#1=&!U,.)&@'(1=&!)' #(.'$B)$1#(! &((&#)S&BUNVEH!S, ) $1#! .&>>@>,$' &N T>1&()! $ABL')
=&!B*.$(&'1$.$! G@&! >W$#(),F$>$)* 7*#)$C @ &! '&EVBN=&(! (1@'$(! XNda! 1@! =&(! B,)$&#)(!
=*U$.$8#)(1&#! XEIXLP! (1@(!1>,! UT'A&I=W@#&!, @ ?A&#), ) $BALBI1$96&, @S! =&! BYH5"pP! B& (€
(W&SB>$G@&' B, Q#&BL)@BE(.&#.8!1=8&!.&(!.&>p@FEY @ #?!&)! > NHKLIMP!&)! @#&!,.)$%,)$
H1'A,>&! =&! >,1 %1$&! Bl [41=$&'! &)! >N HKLLMA! 0$&H)&-FH(),F$>$)* 2*#)$G@&! B1@",$)
*2 >&A&H)! 1)'&! &SB>$G@*&! B, >W,..@A@>,)$1#! =&! =1AX)2&(! (BLW5-6P! . @(*&! B,'| @#!
=xU,@)!=&!>1--4Ma'l, @.@#&!,@?A&H),)$1#! =& (1#$%&, @S =BVBYHELB(&'%o*&! = #(1>&(1X83(!
=&!(1@'$(!XNda! I6$M#$C! &)! , >NHKLHMP!&)!, @. @#&1#)$HQYSRNKB--41 (1@ (' U1'A&!I=&!U1.$!
O+LIHW, I %)*'&>8%*&1 = #(1 >& (IUSF'1F>, ()& (1 B'$A SR BE@)! X 7&))&!;NB1);<(&! (RAF>&! =1#.!
A1$#(IB'1F,F>8&N!

T>1&()! $#)*&((#) =& #1)&'1 G@&! .&"),$#(!=*U, @) (! =*%&>L BEBIA&H! >WY LAA&P! . 1AA&!

=&(!1 =*UL'A)$1#(! 't#$1U,.$,>&(P! =&(! A,>UL'A)$1#(! .,'=$,CI@R(@#&! ) *($&! =&(! .;1,#&(P! (&!

' BB'1.;8#)!=&! =*U,@) (! 1F(&'%*(! =, #(! >&! (N#="1A&! =&! 7TYFIQB)*'$(*I B, @#&! (@',.)$%,)$1#!

=&! Bl ID,#! 61()"#=! &)! >N HKLjm" T>1 U,@)! .&B&#=#)! #1)&'!| G@ &) DL 284 #$%&,@S!
&>>@>,$'&(1=&!Bfl 1*)*1=*'$)&!, @! (&$#! =& .&>> @OEMYEENE! ,.)$%3$)* SABL'), #)&! =& XEIXL!
(@' >&! B> #! ) #(.'$B)$1#:1&8H#1' &%, #.;&P! >&(! #,>N(&(! )", #(.'$B)1IASG@&(! *,>$(*&(! =&4(!
USF'1F>,0&(!B'SA,$'&(1=@! B,)$&#)! X! 1@! *,>$(*&(! =, #(! =QXNEA! IBSM#SC! &)! ,>N HKLHmM! #W1
=*AL#)* | @.@#&! =**?7@>,)$1#! SABL) #)&! =&! 7<#&(! ,@! (&% =&>>@>&(" -&! B>@ (P! ,@.@+
(@',.)3%,)$1#1=&!>,19%1$&IB fIHW, I¥)*I=* A1#) *&IVISW; & @& ER&(!.&>>@>&(M!!

8#USHP!>,| 1AB>*A&#),)$1#!B;*#1)NB$C @&!'®) 1 @%*&@ $(1=1@F >&A&H) 1 =*U$.$&#) & ! &%
XEJXL!&)!B fPI#&!($?#SUS&!B,(IG@&!>&(!=*U, @) (&7 @ ' S('XNda! (1#)! @#$C @ &A&H)! =@ (!
>1(@',.)$%,)$1# =&! >,1 %1$&! B A T>1 &()! $ABL'), #)P! = #(*S(R(IER! #&! B,(! .1#U1#='&! @#&!
'&(),@",)$1#! =&(! U1#.)$1#(1 .&>>@>,$'&(! #1'A,>&(! ,%& JFEHRNSH) Y)$C@&! ., @(*&! B,'! @#&!
&S)$#.)$1#1=8&(1%1$&(!,B1B)1)$G @& ("
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63="*;(&%0&>?->@&%(&'3=*;(&'%&$*&661&

b,! BL(($F$>$)*! =W@#&! $#(),F$>$)*! 7*#)$C@&! , @ HESREKEIXKE! =*U$.$&H)&(! ,! *)*!
091 G@*&! B'* *=&AA&H)! %&.| @#&!,@?A&H),)$1#! =& (| #SYBYBDVpi #(1>&(1 7IY!=&! B,)$&#)(!
10,;", A$!&)!, >NMHKLIM! 1 @!1=&!A1=<>&(IA@'$#(!XNda! G RMASEK L HS!0&>>&!&)! >ANHKL MM 7&B&#=
&)&ISH(),F$>$)*1#&! (&!'€)'1@%&! B,(1=#(1)1@ (! >& () OBSKRESI@=$*(P! . 1AA&! >&(! USF'1F>, ()&(
B,"1&S&AB>&N8# &UU&)P!>&(1&SB*$&#.& (1 =WSAA DALA*E(@, 28 >& (1 USF'LF>,()&(1B'$SA, $'&(!
=@!B,)$&H#) I XIHW1H)I=*Al#)™, @.@#&!,.)$%,)$1#!(B1#) #*&!=&I> |--4N

b&(.,,.)*$)$C@&(!B;*#1)NB$GC@&(I=W@#!=*U,@)! =& XEML 1ARR! 1@!.;&C!>,| (1@'$(P!
(1@('>,|UL'ALI =W@#&! SAA@#1=*U$.$&#.&! (%< @VIAESHE, @) (! =*%&>1BB&A&H), @S! &)! @%
A$.'1.%B;,>$&P!(&!" BB'1.;&#)! U1)&A&H)! =&! B;*#1)NB&ABSE&(!,((1.$*(! VI @#! =*U,@)! =&!>,! --4!
Ib$?,(&jP! 7& #@##1(P!60JP! Y&F1MAb&(!)', %, @S! B'RIEHRID&H)! > $'&A&H) @#!=*U,@)!=&! >,
41, @ (&$#!=&(1.&>>@>&(I=@!B,)$&H#)! X!, %&. @#&! | $B&) (&L (B, @S! $#;$F$)&@'(1=&! +54+P!V
XX71&)IV1> 1B:>*1AN. SHEN"#&!:NB&'(&#(SF$>$)*!, @ S!" DA BRI 1F(&'%*&!B,'10,;" A$I&)!, >N
&#I HKLIP1#(! =&(I USF'1F>,()&(1 =&! B,)$&#) (! XEIXLN -&! U, x1#! $#)*' &((FREP1%, @S! B™*(&#)*(!
= #(1.8))&!);<(&! 1#)! B&AS(! =&! A&))'&! &1 *%$=&#.&! @#! =& '@B)!,)$1#! =& (1 7-0P!, @! (&$#! =&!
&>>@>&(A@ '$#&(1=*U$.$&H)&(1&#IXEIXLP!,%4&..| @ERINBRIER ! X83(IXNda! V!>, 1B;>*1AN.$#&!
7&(1 1F(8'%,)$1#(1 (@22<'&H)! ,>1'(! @#! >$&H#! &#)'&! =*U, @XE&)XE*U,@)! =&! *B,')$1#! =&!
=1AA, 2&(IVI>W5-6M7&>>&(_.$!(1#)!'&#UL' *&(I1B, I SNBEBEW @#&! (&H(SF$>$)*!,..  @&IVI>, IXX T
B:>*1AN.$#&! @' (&$#! =&! Al=<>&(! .&>>@>,$'&(! : DA BHEHUEBSEH) (! &#! XEIXLP! 2%#+*(1 B,'l
74TI+A\7,(e!G@$!(1#)!B,"1,$>>8@' (1. LAB>*A&H)*(1B, 1>VBEBR 81B$C @&(!=&!U)XEIXLA!

8#! HKLP! >&(! *(@>),)( SW@#! ('&&#! Ul#.)$1##&>P! ABRB1SED,)$%&A&H)! IK!
= @F$G@$)$#, (&(11=1#) XEIXLM! 1#)1*)*1 B@F>$* 16$(; BIEIN BRIHIR&HSH?! 1¥)*1™* S$(*I= #(1>&/]
F@)! =W$=&#)$US&'! =&! #1@%&>>&(! -"0(! B1)&#)SES ERARLH MABF$B,' )$1#! =&! >W5-6"! -&!
U x1#1)1@F> #)&P!.&(1)',%,@SP!"* >$(*(!, @! (&$#! =&HAIP@H#RL* '$) XEIXL! . 1AA&! @#!=&(!
U,)&@'(1'&.'@)*( ,@S! ($)&(! =&! =1AA,?&(! V! >W5-6! ,B'<(IEH,)$1#! > (&M +,1 ,$>>8@'(! >&(!
@)&@'(! 1#)! 1F(&'%*! = #(! @#! B'&AS&' )&AB(! @#&! (&H(STBESN! @#! ), $)&A&H)! B,'! >|!
B;>*1AN.$#&P!E&>>@>&(! =*B>*)*&(! &#! XEIXL! %$,! ($5467 7&B&H=,#) ArARY, 8. >&P! =&(!
)& (IB>@(IUS#(1#W1#)!B,(IB&AS(I=&!. 1#US' A& H(BF$BER)E=&(!.&>>@>&(!=*B>*)*& (! &HENEIXL!
1F(&'%*&)= #E&B'&ASE (™ (@>),)(N7&)!,)$.>&I#W, | =1#.B, (| B&'AS(I =WAE>$E&H# UL'A&> &#) &
@#*U,@)! &#! XEIXL! @#H*U,@)! =&! *B,' )$1H&! >W567&))&! %,'S, FS>881 | (&#($F$>$)*!, @S!
2&H#)(1?7*#1)1S$C@&(1=&(!.&>>@>&(1=*US. $&H#) & (| &HEKEBXRIEL) &A&H)!, @ S!™*(@>),) (1 1F)&#@(!
=@' #)!.8))&!);<(&!(@"=&(!.&>>@>&(!"HaJ! 1@ USF LI BN tK 8cE$>$)* =& (1 *(@>),) (! 1F) &#@(!
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= #(1.&(A1=<>&(P!,B'<(!),$)&A&H)I V1> I XX7! 1@! B:>*1AN.$#@P@BH#&! U1$(1=&! B>@(!>,! G@&()$
“W@#&! %$,F$>$)*! (N#):*)$C@&! =@&! V! >W, F(&#. &N VHEBIIHRLSE&B: #(! .&(1 .&>>@>&(" "#&
@)'&! NB1):<(&! V! &#%R(1&()! @#&! UL#.)$1#! =&! XEIXL! = #(! >,! --4! =*B&#=#)& =@ .N.>&!
&>>@>,$'&PI1@1=&!>,IB*(&#.&I1@!,F(&#.&m!=R)S8D) PEHL '&I$H#. 1##@ (*

!

NJIES, *(,#/&',)%" (%& %&>?->@ & *RBH &

b&!'&.'@)&A&H)! =&! XEIXL!,@S! ($)&(1 =&! =1AA, 2&(1 VI >W5 HPB 6$(;$! &)! ,>P! &()! &#!
1> )$1#,%8&.1>&(1*(@>),) (| LF)&#@(!,@!.1@'(! =& (! GSBIS&I AS. 1$" =$,)$1#! >, (&%, >S(*&(!
@1.1@'(1=81.&1)',%,$>1=&1):<(&MNT&(I"(@>),)(11#)! $#(@'@*2,1B1@'(@$)&'=&!.&BLME&)

71AA&! &SB>$G@LPH@>),)(! 1F)&H#@ (1 >1'(! =&(! &SB*$&#.&(1 =& AS. IS LHE> (&1 1#)!
B&'AS(1=&!=*A1#)'&'1>&!'&. ' @)&A&H)! =& XEIXL!,@S! ($) &[RRI B@S$(I V!>, | B¥$B;*$&! =W @#&!
7-0M -&! B>@( >,! $#)3C@&! =&! '&.'@)&A&H)! =&! XEJIXL! UU$..&! @#&BYK)ZABIALH)!
*G@$%,>8H)&IV!.&>>&!I=&I60ILP!,)&@"B™*.1.&!=&!> B0 7&(1 1F(8'%,)$1#(! (@2 ?<'&#)P!
=&! A#$<'&! UL)&P! @#! '[>&! =$'&.)! B1@'! XEIXL! = #(! >, - P8I TRB1):<(&! &()! *?,>&A&H)!
'&HUL *&IB, 1>&( #,>N(&(1)' #(.'$B) 1ASC @& (I AGH*& (!, @HEBUSF'1F>,)&(IB'SA, $'&(1=@!B,)$&#)!
XMBHEUU&E)P!,@.@#&!=**2@>,)$1#1)' #(.'$B)S1##&>FHRWBYRI<(1)',$)&A&H) V1> IXXT71=&!
&(1.&>>@=&4RIL'H)! $H#($!1>W;NBL);<(&!=W@H#&ISAB>S. ) $1#!=$'8.)&I=&IXEIXLN
!

I<$U%&E#11, $%& %6&>7->@&*/1&$*&661&

71#.&##) >&(1 BL((SF>&(! %1$&(1 =W,.)$1# =&! XEJIXL! =#(14P)l >&(! A'G@,?&(!
“WSAA@#LU>@1'&(.&#.&! * >$(*(1 =@' #)! .&))&! );<(&! 1#)) H@HE! =$A$H@)$1# =@! #1AF'&! =&/
ULIN&'(f0+L!,B'<(1$#=@.)$1#! =& =1AA, 2&(! = #(! >&(TI$B&(!B'SA,$'&(!=@! B,)$8#)D@((B! >&!
'&.'@)&A&H) =&IXEIXL!, @#$%&, @!=&! 7-017*#+&(1B,"1$" EHBIN&'P!(@'%$&H)!= #(1>&(!(&. 1#=&(!
(@$%,#)>WSH=@.)S1#I=&I=1AA, 2&(MNXEIXLI¥) #)|B'$H#.$B, > SHAALE! 2$((#H)1(@'1>W*),)1=8&!
> 1.'1A)$HEP! . &>@$B1@"$)! ,>1'(1B&'AR))'&! @#&!'&>,S,)$1#!=8&! .&)) &I =&'#$<'&!  USHEFEIY,!
($7#,>$()$1#1=&(1.,(@'&(1 &)1 >W,..<(1=&(! B'1)*$#& (=B }$1#!1d,C,'1@?C, (P! -1u#(P! &)! Z&??1!
HKL Fs! 5>)A&N&'! &)! ,>A HKLIN$>>&@'P! >, *=@.)$1#! =W,.. @A@>,)$1# =&! 60JLI&H@8L(!
=B1@'%@&(! =& XEJXL! (@??<'&! G@&! XEJXL! B1@",$)! B&'AQ)F&+S&! 1@! ,AB>$&H&! >
($7#,@S!B™*.1.&(1=&!> 1--4M 7&))&! LF(&'%,)$1#! =W @HLHED | '&.' @) &A&H) BBILP! = #(1 >&(!
&>>@>&(14+8LIXNdaP!=&%', 1) &1%,>$=*&1&#!. 1AB>*ABR#HE)NG&!B, '>WE&SB'&(($1#&.AREG
=&XEJXL!h: Al
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I

XEJIXL!,I9)*1=* '$)1 1AA&ISH)&, 2$((,#)!=$'&.)&A&H)!,%&.1>& (1 U @& 04X!&)!04QL!k; @P!
HKKIm&! U, x1# $#)*&((,#)&P! .&(! =& #$&'(! (1#)!'&.'@)*(!, @ SE8&E*($1#(1 =W5-6! 2*#**&(1 B, |
A$.'1$",=$,)$1#!> (&) 1@)!. 1AA&!B753!1Q1#71&)!, >N HBS2@'&! HiBh&,)! (RAF>&#)!r)'&!>1., >$(*(!
B>@(IB™*.$(*A&H)IVI> IB*$B;*$&! (IS 1HPI=&IU X 1#($A$>,$'&IV!.&IC@&H#1@ (!, % 1#(! 1 F (& %*IE
XEJXL!I3$?@'&!Hi0m

&

Figure 27 : Recrutement des facteurs pCAF, BRG1 (SMARCA4) et BRM (SMARCA2) au
niveau de CDB gZnZrZes par microirradiation laser

(A.) RZsultats publiZs pa(Gong et al. 2015), prZsentant un recrutement des facteurs pCAF,
BRG1 (SMARCA4) et BRM (SMARCA2) apres microirradiation laser. (B.) RZsltats publiZs
par (Kakarougkas et al. 2014), prZsentant un recrutement en bordure d€3BCgZnZrZes par
microirradiation laser des facteurs BRG1 et BAF180 (une sous-unitZ du comB&VI/SNF
DBAF).
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04X!&)!04QLIU1#)!B,)$&!=@!.1AB>&S&!'&A1=&>&@" =&! >, |QIATEI63!1d,C,'1@7C, (!
&)!,>MHKLjs!d,C,'1@?C, (P!-1u#(P'&)!Z&??11HKL Fs!|$K&)'s#4), F1&)!, >N HKLImA bWSAB>$., ) $1#! =
&1 1AB>&S&!= #(1>&(1A*. #B(A&(1=&!"B," )$1#! =& >WE=BMV!*)*1*) @=$*&I&Y>&$! &()! =*.'$)&!
LAA&IH &((,$'&IVI@H&I*B'&(($1#1=&!> 1) #(.'$B)$1#! J@1&, @'=&(17-0Ma'PIXEIXLIBL((<=&! @#&!
UL#.)$1#! =&! *B'&(($1#! =&! >, ) #(.'$B)$1#P! =*Al#)*1 BA& &)1 >&(1 2<#&(! $F>&(! =&! B'fP! &)!
B1@",$)I=1#!B,)$.$B&VI>W, .)$%$)*1=&!.&!. 1AB>&S&N!!

8#1.1#)$#@ #) (GWB1);<(&I=@H#&IB1((SFHB&,.)$1#18#) &IXEIXL!&)I04QLP!I$>IU, @) #1)&|
C@W@H#&! =*U$.$&#.&! &#!04QLI &()! VI >W1'$?$#EEEEPENHFHRL! 0, $)(&'P!.,",.)"$(*1 B,| @#!
'&),'=IA&H),>1&)1=&(1=*U, @) (1=*%&>1BB&A&H), @S! . 1AA&! @#H&R) 14((,#.&P! @#&! =N(A1'B;$&!
U,.$,>&! &)! @#&! F',..N=, )N>$&! [*=@.)$1#! &# ),$>>&! 2&)=EKPI)&S$>(M! 1J1@(,! &)! ,>P! HKLjrv
1A A&IIF(&'%*!.;&C!>&(1B,)$&H)(1=*.'$)(I1B,"10,;  ASI&)!, > -&ILIIGH)* &((,#)&P! @#&! =*B>*)$ 1# &#!
04QL!&#)' $#&! @#&! ;NB&'(&H#(SF$>$)*!, @ S! $#;$F$)& @) 5@ SELEH) (! 7*#1)1S$G @& (! $#=@$(.#
@#()'&((1"*B>$.,)SUP!.1AA&! W&()!>&!.,(IB1@'>,| XX ORI B> @#&! (&#($F$>$)*, @S!"D!1@!, @"
HWE()! 1F(&'%,F>&! = #(! @# Al=<>&! &>>@>,$'& =*0SCAPASY 418! &)! >P! HKL'mA! 7&(!
1F(&'%,)$1#(1%<>&H#F&! #1AF&@(&(! ($A$>,'$)*(1,%8&.! >&(!I *(@>),)(! 1F)&H#@E!BHB&EH)! XP!
L#.&H)1> | (&H(SFS>$)*,@S!,28#) (1 7*#1) 1S$G @ &(M XEJ ) BI/@Y) &I $AB>$G@*!, @!.[)*1=&!
04QL!= #(1>,1--4M

!

8#HUSHP! $>! &()! SABL) #)! =&! B*.$(&'| G@&! XEIXL! #&! B((@H$C @&A&H)! YH5dLLe @F!
1AAL! $F>&!1=&! (1#!,.)$%$)* =*@F$C @$)$#, (8! SHEHDEIRI()L!, B, F>&! =&! =* @F$C @KISH&' >
U,)&@'(1:453f1&)!:453](@">&@" >N ($#ETF 1F(&'%,)$1#AB>$C @&B &I XEIXLIB1@" $)!, %13
=W, @)'&(! . $F>&(P!.1AA&I=&(1U,)&@'(1=&!>,1*B,' )$1# B B&SRIL) #&! B, (! &S& &' (1#!,.)$%$)*!
@H#SC@EA&H)! (@' >W;$()1#&! YH5dLLe @FN SUSHENBSHEF)IBABBE)E. ) #)(! =&! XEIXLP! VI > |
(@$)&! =W@#&! ,)$%,)$1#! =&! >,! --4P! =&(! &SB*$&#.&AGRHLR"HB$),)$1#! &#! .1#=$)$1#(!
244#1)1S$G @&(PH(@3$%S&(I=W@H#E! #,>N(&!B, | (B& NIAEFSRAHEY1$#$)$+&(1=@' #)!.&))&!);<(&!
|&#! B,)&#,'$,)! ,%&.! > 1 B>)&U1'A&! =&! B'1)*1A$G @&! =&! >WERESHE@)K?> & @'8@ (&A&H)!,@. @
LH=$=)UL)PISH)&, 2$((#)!,%&. | XEIXLPI#W, | B@! 1) &! $=&H @V NBE &) -&(!,BB'L.;&(1B>@(!
(&H(SF>&(P!.1IAA&I>&IFSIT-IF, (*1(@'1>&!) #(U&) 3@ FBC@HI B 1) * $#&(1>1. >$(*&(1VIB'1S$AS)*
“W@#! U,.)&@" =W$#)*1)! 1$.$! XEIXL_5+8pmB)B)@"M(&(! &#! B>,.&! ,USH! =W$=&#)$US&'! =
B,)&#,$'&(1=&IXEIXL!,@!.1@'('1=&!>,I"B," ) $1#!=&!>W5-6!144EDBFE,)| 0@ ' C&HKLmMA!
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-"a3J* @"&KENSS; 1()*(WBE&=#/"(,#/1&E#(%/(,%%$$%1&'%&>?->@&*;&"#;) 1&I€ & $*& 66

(A.) MYSM1 pourrait stre impliquZ dans le remodelage de la chromatine nZcessairda” bonne
signalisation des CDB (B.) MYSM1 pourrait stre nZcessaire, via dZubigination, au
recrutement, ~ IQactivation ou " la stabilisation dOun facteur iligpZ directement dans la DDR.
Ces deux fonctions proposZes pour MYSM1 au cours de la DDR ne sOexcluent pas

mutuellement.

18¢



184



0GILN!&NNKER)*"(3),1*(,#/&Ea3/#(KE,j:%&'F:/&
1K/ #J%&'%&d, %, $$,11%J%/(&*""3$3)38%(&,JES,"*
" &=*"(%:)&ABCSDR

I(;'%&Ea3/#(KE,j;%&" ;&E*(,%/(&A

bW*)@=&! B;*#1)NB$G@&! =@! B,)$&#)! k! ,| B&'AS(! =&! A& BHBHHS..1@" . $((RA&H)!
B*A,)@"™* =&(!)*>1A<'&(P!,..1AB,2#*1 =W@#! #$%&, @! =& §H&(*>&%*! @! (&$#! =& (1 USF'1F>,()&(!
B'$A $'&(1=8!.&! =&'#$& M 7&(! 1F(&'%,)$1#(P! ,((1.$*@HH@INB&! >$#$C@&! =@! B,)$8&#) kP! (1#)! ¢
1> ))$1#!,%&. @#&!)*>1A*1B,):$&! B'1.:&! =W@#! JY YN &R’ $((&A&H)! )*>1A*$GC@&! (RAF>&!
*2 S&A&H)(W,..1AB, 2#&' =W @#&!B&")&!=&!B'1)&.)$1#! =&(B{PLA0&.| @#&!B™*(&#.&!, @ ?A&H)*&!
=&(1:T3(N 7&(1 *(@>),)(! (1#)! .&B&#=#)! VI .1#($='&'l ,%&.| BH@E.,'! >W*),)! (H#&(.&#)! =&(!
USF'1F>,()&('B'$A,$'&(1=@!B,)$&#) KI#W,! B&'AS(! =8&&) HE@SB*'$&#.8&! GAW@#&! (&@>& U1$("!
>&1U,$)! G@&! .&))&! $#(),F$>$)* 7*#1ASC@&! (1$)! =@ K(SBEN@(H)*>1A<'&(1 1@! &#! (1$)! >,!
L@(&HW,IB@'1)'&I=*)&'A$H#*B1@"1>&A1A&H)P&) | IAERINS@HEH I &H#. @>) @'&'=&(!.&>>@>&(1#
) #(UL'A*&(1=@!B,)$&#)kPI'&#=!> 1B1@'(@$)&!=&!.&()SYs ABBIB) ! =$UUS$.$>8NI!!

b,1)*)',B>1n=$&P! 1F(&%*&! = #(! >&(! USF'1F>,()&(! B'OA)SEIRA*( =@! B,)$&#)! kP! &()!
&S)'TARA&H) | $H#)'$? #)&MNT&! .; #?28&A&H)|=&!B>1n=$&!B& A&)URY! =W&SB>$G @& >W,@?A&#),)$
> 1(@'U,.&1#@.>*$'&!=&! .&(1.&>>@>&(!,$#($! C Q&ISWBPRHS1#(1#@ .>* $'&(I#1IN, @ S F$#@ .>**(
&)IF1@"2&1#H#&A&H) (MM "H&!, @ PA&H),)$1#! (PAS>,$'&! =GB IBHMINA*)* = '$) &I &)!, ((1.$*&! VI @#!
QUUI#='&A&H)! =&! > 1),$>>&! =& (1 )*>1A<'&(! |-, %1 >$R )& I BH & HKLKFS! -, %1>$! &)! =&!b, #?&
HKLHs!+#1B1@>1(!&)!,>"HKLjmMDb&!",..1@" $((&AKHPEEALF(&'%*!.;&C!>&!B,)$&#) kIB1@",$)
=1#.1r)'&IVI>W1'$?$#88318),)1)*)', B>1n=&MN8#I&UU&)P! @#&!),$>>&!"*=@$) &= SR R1D) N EBH&!
(1@".&! =W$#(),F$>$)*! 7*#1ASC@&P! &)! =1##&'! >$& @I SRR UB(A*$GC@&(M 7&(! U@ ($1#
SABr.;&#)! >1'(! @#&! (*2*?,)$1# #1'A>&! =&(! .;'1AL(1A&(I&)! A<#&#)! V! @#&! .N)1C$#<(&!
$AB,'U,$)&P! %1$'&! = #(1.&'),$#(! .,(P! VI @#&! &#=1*=@B>%)$IR! -&#.;$P! &)! =&! b, #?&! HKLKFs!
- %1>$!&)1=&!b #?& HKLHs!+ #1B1@>1(1&)!, > N HK L{MBER#. R4=&!.&)*),)1)*), B>1n=&! #1'A,>P!
SW1F(&'%,)$1#! =W,F&")$1#(! )*>1A*$C@&(! = #(! >&(E@HFBLIERH)! k! &()! V! .1#($=*&'! ,%&..!
B'@=8&#.8&" 8#! &UU&)P! .1AA&! =*A1#)*! >1'(1 =&! >W&E&BEIS&F=*1A%.'1(.1B$&P! >&(! U$F'1ID! =(
B,)$&#)! k! #W1#)! =*Al#)* @.@#&! .1#=&#(,)$1# =&! >&@'(L(TA&(! &# A*),B;,(&" b&(!
1F(&'%,)$1#( =W, F&" )$1#(1)*>1A*$G@&(1*),#)!™*, >$(*&(! VI BWED#!*), >&A&H)! =&! .. 1AL (1A&(!
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F>1G@*(! &#! A*),B;,(&P!>&(I"(@>),)(! LF)&#@ (! B1@" $&HRERHIF)'&!'&B"™*(&#),)$U(1=&! >W*),)!
*&>1=&(1)*>1A<&(!, @!(&$# =& (IUSF'1F>,)&(!1=@!B,)$8HR(RE>1 & ()| SAB1(($F>&!B1@'>&! A1 A
=&!=%)&'ASH&' ($!.8))&! F(&#.&! =&! =$%$($1#! .&>ADHBL! &(&! 1@! @#&! . 1#(*C@&#.&! =&! >W*
)*)',B>1n=&!=&!.&(1.&>>@>&("!

8HUSHPI>W1F(&'%,)$1#! =W@#&!;NB&'(&H#(SFSEBFEIRIRFNR! V!> I XXTP!&)!=1#.1VI @#!
0'&((! *B>$.,)$UP! &()! *?2,>8&A&H)! V! .1#($=*&'! ,%&.! B'@ERE(R)&()(! =&! (&H#(SF$>$)*! N, #)! *)*!

" S$(*(1=,#(1=&( USF'1IDP!$>1 &()! SABL(($F>&! BIARMIEIN =*) &' AS#&'I ($!.8))&! NB&' (&#($F$>$)*!
&()! >&! U,$) =W@#! =*U,@)! =&! *B,',)$1#! B1')*I B,'| >&! B,)$&H& 1EIC@&#.&! =&! >, #,)@'&!
)*)',B>1n=&!=&!.&(1.&>>@>&("

-&I A #$<'&! &S) TARA&H)! $1)* &((#)&P! >W1F)&#)$1# “W@HRISEMB1 @' >&! B,)$&#)! k! !
B&'AS(I =W1F(&'%&'l @#&! B>1n=$&! #1'A,>&! =&! Q(SBZ&BHEEP! .&>>&(_.$! =*Al#)'&#)! @#8&!
*=@.)$1# =&! A1$)$* =@! B1@".&#),?&! =&! .&>>@>&(IRHEB!, (RAB,' $(1#! =W@#! .1#) [>&! (,$#"!
78))&! =$UU*&#.&! =&! B>1n=3$&! &#)'&! .&(! =&@S! \NBLR! RFE@>@! ArA&! B,)$&#)P! B1@",$)!
(WE&SB>$G@&'B,"1>,!B&'($(),#.&1=W@#&!,.)$%$)*)*> REHER(QRE> @8R EH?P! Q' #?&'P!

&)! Y1=&(! Leeim?! b&(! )*>1A<'&(! =&(! USF'1F>,()&(! =@! B)$&H)BA((*=,1#)! ,@.@#&! ,.)$%$)*!
)*>1A* (&PIB1@",$&#)! $#($!(&!)'1@%&'1 B>@(I=@'&A&HB, Ut&&=*U,@)! =@! B,)$&#) P! A&# #)! V!
@#&!&#=1*=@B>$.,)$1#!(B*.$U$C@&!=&!.&!)NB&!.&>>@> $'&"

!

8#USHP! @#&!> A$#1B,);$&! 1@ =**?@>,)$1# =& (!> ASHEK(BA@SS)! 1) & VI>W1'$?2$#&!=@
B;*#1)NB&! 1F(&'%*! .;&c! >&! B,)$&#)! k" 8#! &UU&)P! >Q($LABRIB %&#)! 1)'&! ,((1.$*&(! V! @#!
1@ S((&A&H)! =& (1 )*>1A<'&(N 1IN Y@ ,#72! &)1 >N HKKIMPHWI @& (*#&(.&#.&! B*A,)@"!
l-'&&(&#! &)1, >N HKLIM&)! V! @#&! ,>)*' ) $1#! =&! >W,".;$) & JOREHBAB(P! 8'=1(P! &)! 43&=! HKLs!
0,",(.@!&)!,>MHKLHs!Q1>=A #1&)! >MHKKjm b& (1> ASBBOSRH)!r) &1=*U$#$& (1B, | @#&!*)$1>172!
&)1 =&(! B:*#1)NB&(! %,'$*(1 10&)' #=! &)! ,>MN HKLLMA! - #(1 .&1).$R! >&(! > A$#1B,):$&(! B&@%&H)!
UU&)&'!>1()@.)@'&!=&!>,1.;'1A,)$#&!1X,))$1>$!&)! > N HIRK(D@ & =W$#(), F$>$)* 7*#1 AT @&
b$@!&)!, > NHKK MPI&)!)'&!.,",.)*$(*1B,' | @#&!;NB& WHBFEY, $#(!,28#) (17*#1) 1 S$C QIRAL!
>, XXT7! XA J$#2;1 &)1 >N HKLIMA :1@)&(1 .&(! .., )*$()$C @EIBIH#=8#)! *?,>&A&#)! ,@S!
1F(&'%,)$1#(! U,$)&(! = #(! >&(! .&>>@>&(! =@! B,)$&#)! kBREP$)IEA@W@#&! >,A$#1B,);$&! (1$
>W1'$?$#8!1=@!B;*#1)NB&!=@!B,)$&#) kI #&!B&@)! =& B R®!|>&I ALA&H)!
|
|
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M%&=*"(%;)&ABC8DD&

b&! (.;*A,! =W&SB'&(($1#! =@! ?Rfjj ! 1F)&#@! B,"! G+74! ,@! (&$#! =&! =$UU*8&#)(1)$((C
@A, $#!,BB,",$)!.1AA&!.1;*&#)!,%&.!>&(|(NAB)[A&(I'&>8&%*QC!>&!B,)$&#) kN T&B&#H=#), @ . @#&!
U1#.)$1#!=&!>,|B'1)*$#&k63]]e! #W&()! =*.'$)&! V! & WHERBI@>),)(! LF)&#@(IM@ (G@WV! B™*(&#)!
B&'A&))&H)!B,(I=W*),F>$' @#!1>$8#IU1'A&>1&#)'&1k63]0e1&)258BI=@ ! B,)$&#) k"

b&(! =$UU*&H#)&(! &SB*$&#.&(! A&H#*&(! =@'#)! .&))&! );<(&)!, @B&H#=#)! B'AS(! =&!
Al#)&' @#&! B*(&#.&! B>@(! ,F1#=#)&! =&! )" #(.'$)(! k63]egtE>&(! USF'1ID! =@! B,)$&#)! k! &#!
AAB, $(1#1=W@#!.1#) [>&! ($#"-&!B>@(P!>,|A@),)$1#! M&ABISALjHL5!B1)*&!B,'1>&!B,)$&#)!
B&'A&)!>W&SB'&(($1# =W@#&!B'1)*$#8&!) 1#GC @*&! YR )RAHE 1 >1. >$(,)$1# #@ .>* $'&! =&! .&))&!
=&'#$<'"
|
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"#$%8& ()*+#%$&), *-./012"3&/0*4*
"#$%"&'()"$%&

|
OGILN!I&NVH@&5&!(;'%&";&)<$%&'%&>?->@&*/1 &S RIBESFGBBE&
&

b&(! 1F(&'%,)$1#(! *,>$(*&(! >1'(! =&(! &SB*$&#.&(! =@BASS,)$1#! >,(&'P! =*Al#)'&#)!
UL'AR>>&A&H)! @#!'&.'@)&A&H)! =$'&.)! =&! XEIXL! =@' #)! >,! -4 H{@&),)(! (1#)! .1"*>*(1 B,
SW,F(&#.&! =&! =**2@>,)$1#! )" #(.'$B)$1##8&>>&! &#! 12-B)FIB$C@&(!,@! (&$#! =&(! .&>>@>&(!
B,)$&#)!X!11@!=&IUS$F'1F>,()&(!=&!(1@"$(!XNda!

b,12%#* )$1#1=81>$?2#*&(1.&>>@>,$'&(IXNda! | B&' AS(I =& BRI $=8#.&! @#!>$&#! &#)'&!>&(1=*U, €
=&!"*B,")$1#! 1F(&'%*(!.;&c!>&!B,)$&#)I X1 &) @#!=*U, @)! =&! XEARRA= #)P! =&(! &SB*'$&#.&(1=&!
(&H#(SF$>$)*!,B'<(1),$)&A&H)IVI> IXXT(@'1>&(1>$2#*&(14+8) BKINE$) & (!, %&.1> & U@ IR 7N i!
(&'1#)1#* &((,$'&(! ,USH =&! B1@%1$'! .1#.>@'&! =&! AHBARS>&! (@' >&! '[>&! =& XEJIXL! = #(! >&(!
=xU,@)(1=&!"*B,',)$1#!1=&!>W5-611F(&'%*(!.;&C!>&!B,)$&#)IX I

!

781),%,$>! =&! );<(&! ! =1#.! B&'A$(! =W,BB1)&' >&(! B'&ASAGH)(I =*Al#)' #)! @#&!
$AB>$.,)$1#! =&! XEIXL! = #(! >, -4 -SUU*&H)& (! %1$& (! =WRNKEIXL! B'<(! 2*#*' )$1#! =&!
=1AA,2&(IVI>W5-611#)1*)* A&H#H)$1##*&(IB* *=&AA&H) &) |=&901)' &!&SB>1"*&(!B,"1> | (@$)&"!

&(! *(@>),)(! B*>$A$#,$'&(! 1F)&#@(! B,'! $AA@#1A,'G@,?&1N&I(IUBYH5"p! ,B'<(!
$",=$,)$1#! IKP @N =&(! >$2#*&(! 4+8L! XNda! I5##8S&! KLm! (&ATSE&M)@#&! =$ASH@)$1#! =&!
>SW$#)8#($)*! =&(! ULN&'(I BYH5"p! &#! >W, F(8#.&! =&! X ER[ZI% FRIFH! B1@",$&#)! .1"*>&' ,%&.!
@#&!"™*=@.)$1#!=&I>WSH)&H#($)* =@!'&.' @) RA&H)! = SDCAHHIKR Vo*E #(!.&(! ArA&(!.&>>@*&(

&) @#&!F,$((&!'=&(IUIN&'(I" fO+L! 1F(&'%*1= #(I>& (M GEAE$A $'&(1=@!B,)$&H#) I XP1&#.1@", ?& #)!
>W:NB1):<(&! =W@#&!$AB>$.,)$1#=&IXEIXL!= #(1> |($ 2REBODIFL 1 &()1*?,>&A&H) 1$#)*' &((,#)!
=&!B*.$(&'1$.$! G@W@#! =*U,@)! &#! 04QL! &#)', $#8&. [B2& =DABHEHS)* =&('U1.$! BYH5 pP! ,B'<
$#=@.)$1#!1=&!=1AA,2&(IV!>W5-6!IJA$); 41&!&)!,>PIHKL mA!!

b&(! ArA&(! &SB*$8#.&(1 =&%'1#)! \$#($! r)'&! *B*)*&(! ,UBHMB&#S' =&(! =1##*&(! B>@(!
($7#SUS. )$%&(N 8)! .&>>&(_.$! =8&%'1#)! *?, >&A&H)! B&! E@PESH! =&(! .&>>@>&(! 4+8L! XNda
&SB'$A #)!>&(1=3UU*&#)(1%&.)&@'(!B7h'iP! USH#! =& &488ABH#$<' &I UT'A&>>&! ($! @#!=*U,@)! =¢
XEJIXLI&()!'&(B1#(,F>&!=&!.&(11F(&'%,)$1#("
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|

BHUSHPI$>1(&',1%?, >8A&H) I $#)* &((#)| =W*) @=$&'| B> @ G QHELNIE)! =&! > | UT'A&! Y] 141, B'<(!
$H=@.)$1# =&I=1AA, 2&(I VI>W5-6MN 78>>& . $! (RAPHRARMRLIU@H &UUL)! B>@ (!=*>*)<'&I G@W(
F(&#.&1=&IXEIXLN8#I&UU&)P! @#&!,F(&#.8!=&I XEIXL!BLE@" MABRA(*&!I= #(! @#8&! &), $#&!
A&(@'&m!B,1=W,@)'&(1U,)&@' (! BL((*=,#)! @#8&!,.)$%$)* 1 @SR &ttt &P >, | B'* (&#.8&) =W @#&!
B'1)*$#&! XEIXL! #1# U1#.)$1#&>>&! A $(! BL((*=,#)! ) 1@ M@ SX&.(I =W$H)&',.)$1#(! J56:! &)!
JhT4XIL.1IAA&IY] 4MPIB1@",$)!,7$'. 1AA&IS#;$F$)&@'. IABI)RINW, %*'&'|B>@ (I=*>*)<'&IG@W@
F(&#.&) =&! B'1)*$H&N -&! A #$<'&! $#)*&((#)&P! @#! &QUUYEBAS*MV! *)*! =+ '$)! B1@'! 5:XP!
U,)&@"B'*.1.&!=&!> 1--4lI- #$&>1&)!, >NHKLHmMA!

b&! =%6&>1BB&A&E! B&B)$=&(! V! >WS$A,2&! =WY] 4! B1@",$)! ,>1'(! (W,%*&A&S)'TA
$H)F&((#)P! USH =& B1)&#)$,>$(&'1 >, *B1#(&! =&! .&') $H(YNB@>$'&( . #.*&@S! VI =&(! ,2&#)(!
SCN>#)(11.IAA&I> IXX7TMI@)$>$(* (184 SAS 158
&
0GILN!& NVHZEYEB), 1*(,#/& Ea3/#(KE.j:%& 'F;/& 1K/'/#I%& '%& d,%,$$,11%I%/(& *""3$3)3& *11#", 3.
%8, JJ;/H#'3=," %ol"%&Y6(&, JES,"*(#/&';:&=*"(%;)&ABE@EDD
&

bW*) @=8&!=&(1.&>>@>&(1=@!B,)$&#) k!, |B&' A$(I=&| SERREE@ U, @)!=&"*?@>,)$1#I=&(
)>1A<'&(P! &SB>$G@ #)! ,$#($! >&! B;*#1)NB$C @&! %$ESSBYUBARH)! .. *>**1 -&c! .&! B,)$&H)"
7&B&H#= #)PI>W1'$?$#&!1=&!.8))&!B,);1>12$&!"& () &! &IRIAGHBIE

bW1F)&#)$1# =&! =&@S! )NB&(! .&>>@>,$'&(! =SUFRJHRBLOIRLF>, ()& (! &)! >$2#*&!10_
80DMP48$)!B&'A&)) &P!B,'>,|(@$)&P!=&!A$&@S!. 1 AB' &HHBISNITS >$& (1 1F (&' %*& (1=, #(!
>&(! USF'1IF>,()&(1 =@! B,)$&#)MN 5$#($P! >&(! =SUUSBAE( &SB*&(! (@' .&! NB&! .&>>@>,$'8
I(&H(SF$>$)* ,@S! ,2&#)(! 7*#1)1S$SC@&(P! '&.;&";&! "WEERS*$C@&(P! &).Sm! =&%'1#)! r)'&!
* S$(&(IVIHL@%E,@! (@' >, >$?2#4&10_80D!=@! B,)$SE&HRPIBIYH! >, | A@),)$1#!;1A1CN?1)&!
=&>LjHL5(@'1>&12pRljj !

BHUSHPI>WS=8#)$US. ) S1#I =W @# 2<#&! . #=$=,)| U1')} S&#BI| 818 %', !1)'&! %+ $US*&!
B, =&(! &SB*$&#.&(1 =&! .1AB>*A&#),)$1#! =@! B;*#1)NBIBREHS)* V! > XX7P! =*U,@)! =&!
B'1>$U* )$1#P (*#&(.&#.&P1&).SMP1%$,| @#&! *$HPRA @) KIAR h:1=&!> | B'1)*$#&!, @ (&$#! =& (!
&>>@>&(1 =@! B,)$&#)! 1@! %$,! >&! =*%&>1BB&A&H) B8 @E-BEQEUS. $8H#) (! &#! K63]ee T>! &
$ABL)#)! =&! B* $(&'CO@M .1@'( =&' .&))&! );<(SRAN()<A&! TATI+M7,(e! 1 )" @)$>¢@! =& (!
>$2#+&(1"HalP8dHef | 1@! USF'1ID)&>g! USH! =& 7*#+'&'1 =& (1 >$ 2B @Al R&))&! BB 1. &I #W,!
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B,(! B&AS(! =&! P*#+&'1=&(! >$?#*&(1 Al=<>&(! k63]ee! daf!l '8 #.;&P! =&! #1AF'&@S! .>1#&(!
*)*1cN?1)&(11#) B@!r)'&!(*C @&H.*(P!.&IG @$!%, >$SR=RIERS=E(1546! @) $>$(*("

!

7&(! &SB*$&#.&(P! * >$(*&(! V! B>@($&@'(! '&B'$(&. SH(H#(! .., G@& )NB&! .&>>@>,$'&P
A<#&H)! >1'(1V! (&I =&A #=&') ($! >&! U,)&@" k63]ee! #&! B&(S} B, (| @#! [>&! &((&#)$&>! = #(1 >,
B'1>$U*,)$1#! 1@ (@'%$&! . &>>8@ >3 8Mb3ee! dal*) #)!,>1'(1.1#)'&_(*>&.)$1#*(NB8#I&UU&)P!.&!
B'1F><A&! =&! %$,F$>$)* = #(! >&! =*%&>1BB&A&H)! =&RAT@>&(&(! &()! '*.@"&ABNVS(! =&(!
U,)&@'(! H@=%$*(! ,@' >F1')1$'&P! .&(! =&#$&'(! *),#)! (1E@WBEAE@*(! =#( =&(! Ul#.)$1#(!
&((8#)$&>>RAAL 1> 1B, )$1#I=&I>W5-B@>, (), F$>$)*1=&(1)*>1A<'&("
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"HIA'G@,?&! #H)$_BYH5 P!, I¥)*1™* >$(*, @!(&$H=&!.&>>@ H&PURBIXLIHK]! &) XEIXL!
HHP! ,%,#)! 1@! ,B'<(! 2*#* )$1#! =&! 7-0! B,'! 4T b,! B;1(B;1'N>,)$484 >W;$() 1#&! YH5"p! &()! @#&!
A'G@&! *B$7*#9)$G@&! $ABL) #)&! =&! >,! ($2#,>$(,)$1#! LB T®>),)! =&! .&))&! &SB*'$&#.&!
B*>$A$#,$'&!, | B&AS(I=WIF(&'%&' @#&!;*)* 1 2*#*$) S Wa=@.)$1#!=&(IUIN&'(IBYH5"p!, @! (&$#!
=$UU*EH)&(! >$7#*& (! 438R@'&! BN~ 8#1 .1AB," $(1#! 5&.&>>@MEA8L! h:P! >&(! .&>>@>&(! 4+8L!
XEIXLIHKI!1#)1*06*>*| @#&!$#=@.)$1# SABL') #)&! =& ULRBNI BYKS$",=$,)$ 1# M 5 >WSH & (&P! >,
>$24+&14+8LIXEIXLIHK]!1*06*>* @#&! UG @&#.& UM EBRHB D!, % #)11@!, B'<(1$",=$,)$1#/!

-&IB>@ (BE®*=@.)$1#($74#5US.,) $%8&!I=&I>WSH) &#($)* =& (NP1 BB EHB>&%*&!, @ (&$#!
=&(1.&>>@>&(14+8L! XISHA@'&! PR &#! . 1AB," $(1# =W @#&! >$?# EIR! B&@' =&! UIN&'(! LF(&'%*(!
= #(1 >,1 >$2#*&! 4+8L! XEIXLIHK]! B1@",$)! ,$#(3! (WE&SB>5Q@R 5B)&#(3)*! )'1B! U,$F>&! =&! .&(!
ULIN&'(PI#&!B&'A&)) #)!B,(1>8@" =*)&.)$1#" 7&)) &) &SBYGEB@IG &! ' >$(*| G@W@#&! (&@>&! U1
#&IB&'A&)!=1#.1B,(1=&! . 1#.>@'&! (@' @#&! BL((SF>FBSABESXEIXL! = #(1>,1 ($2#,>$(,) $18(!
7-0 N
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Figure 28 : Marquage de foyers pH2A.X dans les lignZes RPE1 MyKO

(A.) ReprZsentation du nombre moyen de foyers pH2A.X par hoyau observZ pour ghe lignZe
RPE1, sans dommages ~ IOADN (t0) ou 6 heures et 24 heures apres irraoliat 0,5 Gray. (B.)
ReprZsentation de IQintensitZ des foyers pH2A.X comptZs pour chaque pointed®s de la
figure prZcZdente.

Cette expZrience est un rZsultat prZliminaire. Celle-ci nOa ZtZ rZalisZe québiméoss, avec un
comptage de 200 noyaux minimum pour chaque condition. Le nombre etri@nsitZ des foyers
ont ZtZ analysZs via le logiciel Icy, permettant une analyse qualitatides images de

microscopie.
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Figure 29 : RZsultats obtenus apres analyse transcriptomique des fibroblasts primaires du

patient M en comparaison dOun contr™le sain, en IQabsence ou prZsence de MMC.
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Cellules :

Les lignZes cellulaires utilisZes pour ce travail dethese ont ZtZ obtenues " partir de
biopsies de peau (fibroblastes) ou de prZlsvements sanguins (lymphocytes B). Le
consentement informZ des familles a ZtZ obtenu en accod avec la dZclaration dOHelsinki.
Ces recherches ont Zgalement ZtZ approuvZes par le com¥ dOZthique de IOINSERM. La
transformation de ces cellules via expression de [Qaigene grand T du virus simien SV40 a

ZtZ rZalisZe selon la procZdure dZcrite par (Buck et & 2006).

Les cellules U20S, HEK293T sont issues de lignZes ciMZes au laboratoire.

Culture cellulaire :

Toutes les cellules utilisZes pour ce travail ont ZtZ cutivZes dans un laboratoire de
classe L2. Les cellules ont ZtZ méntenues en culture dans des flasques de 50 cn?, 75 cm?,
100 cm? ou dans des plaques de 6 ~ 96 puits (BD Falcon), au sein dOun incubateur ~ 37;C
et 5% de CO2. Le milieu de culture utilisZ est un milieu DMEM de Gibco (Life Technologies)
supplZmentZ avec 10% de SVF (Gibco, Life technologies)et 1% PZnicilline/Streptomycine.
Le milieu de lavage utilisZ est prZparZ ~ partir dOme dilution au 1/10e de DPBS 10X sans
calcium et sans magnZsium (ref:14200, Gibco, Life Technologies) stZrile filtrZ ~ 0,2 pm

(Filtre Whatman, GE Healthcare).

Extraction dOADN gZnomique :
LOextraction dOADN gZnomique de cellules en cultueeZtZ rZalisZe en suivant les
instructions du kit ROCHE (High Pure PCR Template Prepation Kit ; ref : 11 796 828 001).

Extraction dOARN et RT- PCR:
LOextraction dDARN et synthese dOADNCc a ZtZ rZaleZsuivant les instructions du kit
Life Technologies (PureLinkRNA Mini Kit; ref : 12183018A).



Analyse gZnZtique
Le systeme de numZrotation utilisZ pour les sZquences ADN est basZ sur les
sZquenes dOADN codant. Le nuclZotide 01 correspond au A deADG de la sZquence

codante. Le codon ATG est considZrZ comme codon 01.

Constructions vectorielles :
Les constructions vectorielles ont ZtZ rZalisZes en suivat les instructions du
protocole C Plasmid cloning by enzymatic restriction E :

https://www.addgene.org/protocols/subcloning/ ).

Pour la construction pCW57 :
B'$A&'15% TREJXL 3!&#!B;,(&!,%&.1+H5D1..),??5:QQ7QQ7:Q55Q5QQ70Q
B'$SA&'IX>@XEJIXL_40!,.2.?):7575::55755::77:::Q !
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Carte et sZquence utilisZe pour le dZveloppement des vecteurs pCW57 MYSM1 @56R

Transfection(s)

Les transfections sont rZalisZes avec des cellules ~ ®% de confluence, environ 24
heures apres ensemencement. Un ratio de 50puL de Buffer (DNA transfection reagent Kit,
Polyplus Transfection) pour 1ug dOADN est utilisZ. Le tout est vortexZ puis centrifgZ
rapidement. 2 puL de JetPrime (DNA transfection reagent kit, Polyplus Transfection) est
ajoutZ au mZlange pour chaque pg dOADN. Le tout est vortexZ puis centrifugZ rapidemen

A

La prZparation est laissZe environ 10 minutes "~ tempZrature ambiante avant dQOstre
dZposZe goutte-"-goutte sur les cellules.

Le milieu de culture des cellules est changZ 4 heures apres transfection.



Transduction(s)

Les manipulations sont rZalisZes dans un laboratoire declasse L3 pour toute production
de virus considZrZ " risque par les normes de sZcuritZde 10Institut.

Les cellules HEK293T sont ensemencZes la veille de leutransfection ~ environ 50% de
confluence. Celles-ci sont transfectZes via lipofectamie (Invitrogen, ref 11668- 019)
24heures plus tard dans un milieu sans antibiotiques de la maniere suivante :

- mZlange 1: Optimem 1,5 ml (Gibco ref 31985-047 pour 500 ml) + 24 mg dOADN
- mZlange 2: Otpimem 1,5 ml + Lipofectamine 60 ml (dZposer la | ipofectamine au
goutte ~ goutte dans IOOptimem sans toucher le plastique)

DZposer le mZlange 2 dans le mZlange 1 aux gouttes ~ gouttes. Retourner le tube 2

"~ 3 fois. Laisser en contact pendant 20 min ~ RT au re pos.

Sortir la boite de culture de cellules : enlever 3 ml d e milieu et rajouter 3 ml du
mZlange lipofectamine + ADN. Incuber ~ 37;C. Les quan titZs proposZes sont adaptZes "
une plaque de culture ronde 10cm.

Les ratios de vecteurs transfectZs sont calculZs afin dOobtenir une concentration
Zquivalente de vecteurs contenant les sZquences VSVGGag/pol et lentivirale dOintZrst,
pour un total de 24 ug dOADN.

Le milieu de culture est changZ 6heures apres transfection, avec seulement 6,5mL
de milieu frais. Le milieu de culture considZrZ comme surnageant njl est rZcupZrZ
48heures apres transfection. Le milieu de culture considZrZ comme surnageant nij2 est
rZcupZrZ 72heures apres transfection. Les surnageant viraux sont prZlevZs avec soin,
filtrZs et complZmentZs avec 5mg.ml-1 de polybrene, avant ajout sur les cellules ~
transduire. Le surnageant est retirZ et remplacZ par du milieu de culture frais au bout de 6

~ 8 heures dOincubation.

Micro -irradiation laser :

Des cellules HEK293T ou RPE1 transfectZes (avec un ou deuvecteurs exprimant les
facteurs NBSEDSRED, MYSM1-GFP ou mCherry-NLS) sont ensemencZes eet24 et 48
heures apres transfection sur des plaques 8 puits (300ul par puits) adaptZes pour la
microscopie confocale (Ibidi, BioValley). Pour IOensemenceent, le milieu de culture est

enrichi avec 10 pM de BrdU (BD Pharmingen) en tant quOagent photosenbilisant. 48
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heures apres ajout de BrdU, les cellules peuvent stre imagZes " IOaide dOun vidZomicroscope
confocale Leica TCS SP8.

Les plasmides permettant IOexpression des vecteurs NBL-DsRed ont ZtZ fournis par C.
Lukas (University of Copenhagen, Copenhagen, Denmark). Les plasmides permettant
dOexpmant MYSM1GFP ou H656R-GFP, ont ZtZ designZs " partir dOun veair eGFPN2 de
chez Addgene. Les plasmides permettant dOexprimer mCherffLS ont ZtZ obtenu chez
Addgene.

Pour IQirradiation laser, la puissance des sources lumeuses (laser Argon et diode
405nm) est rZglZe ~ 80%.
Le chemin optique est rZglZ en fonction des constructions vectorielles employZes : le PMT2
est activZ pour la dZtection des longueurs dOondes de 488 ~ 530nm (correspondant au
spectre dOZmission de la GFP) ; le PMT3 est activZ pola dZtection des longueurs dOondes
de 580 ~ 640 nm (correspondant au spectre dOZmission d Ds-Red). Le PMTtrans est activZ
" chaque expZrimentation. Les lasers ~ 488 nm (excit ation de la GFP) et 530 nm (excitation
du Ds-Red) sont rZglZs entre 1,5 et 2,5% suivant I0intendZ du signal fluorescent.

Les parametres dOirradiation et dOacquisition des ing@s sont prZsentZs dans le

tableau ci-dessous.

Parametres de micro- irradiation

Taille de la ROI
(rZgion irradiZe) Taille de la PSF (app. 200 nm)

laser
Temps (405nm)
d'irradiation/bleach |1 passage de 500 ms 100%

Traitement des images sous ImageJ / Icy:

Les vidZos (acquisitions dOimages en direct) obtenues aile vidZomicroscope Leica
TCS SP8 sont enregistrZes " I0aide du logiciel LASAR #ormat C .lif E.

En utilisant le logiciel ImageJ et le plug-in FIJI fourni par la plateforme dOimagerie,

les donnZes sont analysZes et enregistrZes au format Ctif E.
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Pour la mesure des cinZtiques de recrutement, IOoutiROI Intensity Evolution est
utilisZ afin de sZlectionner prZcisZment les zones nuclZaires irradies. Les donnZes
obtenues sont enregistrZes dans un tableur (Excel) au format C .csv E afin dOZtablir les

courbes de cinZtique.

Tests de sensibilitZ aux agents gZnotoxique :
La sensibilitZ des cellules a ZtZ ZvaluZ comme prZcZdemment dZcrits dand0@.C!&)!,>"!

HKK]m

Test de blocage en phase G2/M

Les analyses de blocage en phase G2/M ont ZtZ rZalisZ& par traitement des cellules
durant 48heures avec des doses croissantes de MMC. Lesellules sont ensuite fixZes en
Zthanol 70% froid et conserver O/N ~ - 20;C. Cellesci sont ensuite lavZes au PBS 1X,
resuspenues dans une solution de PBS 1X + Triton X400 (0,5%) + 25 ! g.ml-1 dOiodure de

propidium. Les cellules marquZes sont analysZes par cypmZtrie en flux.

Immunofluorescence

Les cellules sont fixZes avec PFA (4%) pendant 15min” tempZrature ambiante, suivi
de trois lavages au PBS1X. Celles-ci sont ensuite inchZes 20min ~ tempZrature ambiante
avec du PBS 1X + 0,1M de glycine 20min RT, avant dOstrdavZes trois fois au PBS 1X. Les
cellules sont ensuite permZabilisZes avec une solutionde PBS 1X + Triton X100 (0,5%) +
BSA (1%) pendant 15min ~ tempZrature ambiante, suivi de trois lavages au PBS 1X. Les
cellules sont ensuite incubZes pendant 30min avec unesolution de PBS 1X + BSA (1%).
Celleci est retirZe, puis les cellules sont incubZes aves une solution de PBS1 X + BSA (1%)
contenant une dilution testZe au prZalable de IQantiorps primaire choisi, pendant 30min *
tempZrature ambiante. Les cellules sont lavZes trois bis avec une solution de PBS1X + BSA
(1%), puis incubZes pendant 30min " t empZrature ambiante dans le noir avec une solution
de PBS 1X + BSA (1%) contenant une dilution au 1/1000° de IOanticorps secondaire
appropriZ couplZ ~ un fluorophore. Les cellules sont ensuite lavZes trois fois avec une
solution de PBS 1X, puis incubZ pendant 5min ~ tempZrature ambiante avec une dilution au

1/3000¢ de DAPI (Invitrogen) dans du PBS 1X. Cellesi sont de nouveau lavZes trois fois
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au PBS 1X avant dOstre montZes sur lame avec une gouttele Fluorsave (EMD Millipore)

Les lames sont ensuite conservZes " 4;C ~ IQabri de ldumiere.

Etalement de chromosomes bloquZs en mZtaphase

Les cdlules sont incubZes entre 1 et 2heures avec 0.1! g.ml-1 de colchicine (Sigma-
Aldrich). Les cellules sont ensuite rZcupZrZes, centifugZes ~ 1500rpm pendant 5min pu is
lavZes deux fois au PBS 1X. Le culot cellulaire est airs incubZ pendant 20min ~ 37;C dans
une solution hypotonique de PBS 1X + 0.75! M KCI. Les cellules sont ensuite fixZes par une
solution dOZthanol/acide acZtique (3:1) et ZtalZes sutame de verre. Apres sZchage " |Qair,

les cellules lames sont prZparZes pour un marquage FI$i.

Marquage FISH :

Les lames portant les cellules ~ marquer ont ZtZ prZalablement fixZes par une
solution de PBS 1X + PFA (4%) et laver trois fois par du PBS 1X.
Cellesci sont ensuite dZshydratZes par un enchainement de solution dOZthanol 70%, 90%
puis 100%. Les lames sont laissZes ~ sZcher ~ 10air.
La sonde tZlomZrique C-Cy3 PNA utilisZe pour marquer Ig tZlomeres est prZchauffZe °
70iC pendant 3min, puis centrifuger ~ 4jC pend ant 1min ~ 5000rpm. La sonde est diluZe
au 1/100° dans un tampon dOhybridation (formamide 70%). Quelques gouttes sont
dZposZes sur chaque lame, avant de les recouvrir dOunéamelle. Les lames sont ensuite
chauffZes pendant 5min ~ 80;C, puis incuber pendant 1h30min ~ tempZrature ambiante "
|Oabri de la lumiere.
Les lamelles sont ensuite dZlicatement retirZes, etles lames sont lavZes deux fois 15min
avec une solution de formamide 70%. Trois lavages de 5min ~ tempZrature ambiante sont
ensuite rZalisZs avec une solution de Tris/NaCl/Tween. les lamelles sont ensuite sZchZes
avec une incubation dans des solutions dOZthanol 70%, 9% puis 100%. Apres sZchage "
|Oair, les lames sont montZes en utilisant du Vectaseld (avec DAPI) et conservZes ~ 4iC ~
|Oabri de laumiere.
Pour IQutilisation de la sonde de marquage des centromees des chromosomes 7 et 8, le

protocole fourni avec les sondes est utilisZ (MetasystemsProbes : XCE 7/8).
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Mesure de la taille des tZlomeres :

La longueur des tZlomeres a ZtZ dZterminZ en utilisant une analyse TRF (Telomere
Restriction Fragment) par Southern Blot ~ partir dOADNissu de prZlevements sanguins
comme dZcrits par l:1@c1)!&)!,>"HKLKm

Test dOactivitZ de la ! -gal actosidase
Les cellules positives au marquage de la" -galactosidase ont ZtZ dZtectZes comme dZcrits
par I-$A'$!&)! > Lee rPour rZsumer, une monocouche de cellules est dZposZe sulamelle
de verre. 24heures plus tard, celles-ci sont fixZes par une solution de PBS 1X + 4% PFA,
lavZes au PBS 1X puis incubZes O/N avec une solution demarquage de IOactivitZ" -

galactosidase provenant dOun kit de dZtection de IQactivitZgalactosidase (Invitrogen).

Acquisition dOimages :
Toutes les images prZsentZes (hors vidZomicroscopie et miooirradiation laser) ont
ZtZ acquises selon les memes conditions (puissance lagr, temps dOexposition) avec un

microscope "~ Zpifluorescence Axioplan Zeiss.

Analyses statistiques :
Les analyses statistiques ont ZtZ rZalisZes avec le sdivare Prism (GraphPad

Software) en utilisant un t-test de Student ou un tableau de contingence.

Western blotting

Les cellules ont ZtZ lysZes (apres rZcupZration et lavaye au PBS 1X)pendant 30min
sur glace avec un tampon de lyse contenant: 50 mmol/L Tris (pH 8.0), 2 mmol/L EDTA,
0.5% NP40, 1% cocktails inhibiteurs de phosphatases (Sigma) et inhibiteurs de protZases
(Roche Applied Science). La lyse cellulaire est ensue centrifugZe ~ 4;C pendant 10moin *
10.000rpm afin dOZliminer les dZbris membranairesLe surnageant collectZ (contenant
IQextraction de protZines) est dosZ par un test de Brdford. LOimmunomarquage apres
migration des Zchantillons dZposZs sur gel de polyacrylanide et transfert sur membrane de
nitrocellulose ont ZtZ rZalisZ avec les anticorps primaies appropriZs ~ une dilution allant de
1/250° ~ 1/1000 © en fonction de IQanticorps utilisZ.
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Anticorps primaires

Les anticorps primaires utilisZs en immunomarquage poviennent de chez :
Anti-53BPL (Novus Biologicals).
Anti-MYSM. (Abcam)
Anti-H3K9me3 (Active Motif)
Anti-actine (Santa Cruz)
Anti-Ku70 (Neomarkers)
Anti-pH2A.X (Abcam)

Anti-p53 (Santa Cruz)
Anti-lamin A/C (Santa Cruz)
Anti-ZNF699 (Abcam)

Anti-Flag M2 (Sigma Aldrich)

MutagZnese par utilisation du systeme CRISPR/Cas9
La sZquence 5077::57Q5Q5:5::Q57575755 -30 localisZe dans IOexon 16 de MYSM1

a ZtZ utilisZe comme ARN guide et irsZrer dans un plasmide pX330-U6-Chimeric_BB

CBhhSpCas9(offert au laboratoire par F. Zhang, Broad Institute of M assachusets Institute

of Technology and Harvard University, Cambridge, plasmide nj 42230 ; Addgene ; 14,#!&)!

SN HKLfrCe nouveau plasmide a ZtZ transfectZ dans cellulesU20S, fibroblastes et RPE1.

LOefficacitZ @ mutagZnese de cette construction a ZtZ testZ sur des cellules HeLa lors dOun

stage de Master 2 au laboratoire DGSI avant le dZbut de cette these, par sZquensage lon

Torrent, en collaboration avec la plateforme de gZnomique de I0Institut IMAGINE.

Les lignZes clonales obtenues pour les cellules U20S, fibroblates et RPE1, ont ZtZ

sZlectionnZes par dilution limite des cellules 48heules apres transfection, ~ une densitZ de

1,5 cellules par puits dans des plaques 96 puits. Apres 1,5 semaine dOincubation ~ 37;05%

CO2, les cellules ont ZtZ screenZes par extraction d&DN gZnomique et sZqueneage direct.

Les lignZes clonales sZlectionnZes comme mutante homozygat ont ZtZ mises en culture

dans un volume plus important afin dOeffectuer des ba&ups (congZlation dOampuoles ~ -

80;C ou azote liquide) et poursuivre les diffZrents tests prZsentZs en partie rZsultats. &

&
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