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!

M&!.*/%!&%(!+'!=5($#/5+!'5(+#&,!&(!9*'%(/(+&!,-+'!0&%!),+%!5.*'05'(%!./*)*,U=7#&%!

(&##&%(#&%]! H,! &%(! (#7%! 5))#$9/$! 05'%! 0/:&#%! 0*=5/'&%! (&,%! b+&! ,&! .w(/=&'(K! ,-/'0+%(#/&!

j)5)&(&#/&K! 9S/=/&Ksk! &(! &'! (5'(! b+&! 9*=.+%(/.,&]! M&! .*/%K! 5+%%/! 5))&,$! TU,7=&!

%&9*'05/#&! &%(! +'! &'%&=.,&! 0&! (/%%+%! 0*'(! ,&%! )5#*/%! %&! ,/3'/J/&'(]! H,! &%(! /%%+! 0&! ,5!

9#*/%%5'9&!0+!95=./+=!)$#/)S$#/b+&!b+/!/'0+/(!,&!0$:&,*))&=&'(!0&!,-5#.#&!%*+%!J*#=&!

0&!9&#'&%!j89S{&/'3#+.&#K!?mttk!j6/3+#&!uk]!

!

!

!
N2>+,&!f! @!T..+%*,6*2(1!-&!.6!%*,+)*+,&!=6),(%)(<2A+&!-/+1!6,B,&!63&)!.6!),(2%%61)&!%(+%![(,=&!-&!

)&,1&%!611+&.%\!b#**<@ccddd\%(.2[(,\)6_\!

!
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E+! '/:&5+! 9&,,+,5/#&K! ,&%! 9&,,+,&%! ,/3'&+%&%!)*%%70&'(!+'&! )5#*/! )#/=5/#&! b+/!

J*#=&! 5:&9! ,5! ,/3'/'&! +'! #$%&5+! /##$3+,/&#! 5+T! )#*)#/$($%! $,5%(/b+&%!&(! 0-+'&! )5#*/!

%&9*'05/#&! &,,&P=l=&! 9*'%(/(+$&! 0&! (#*/%! 9*+9S&%! 9*'(&'5'(! 9S59+'&! &'! )#*)*#(/*'!

:5#/5.,&!9&,,+,*%&K!S$=/9&,,+,*%&%!&(!,/3'/'&]!I&%!9&,,+,&%!,/3'&+%&%!%*'(!#&,/$&%!&'(#&!&,,&%!

)5#!+'&!,5=&,,&!=*U&''&!9&!b+/!)&#=&(!,&+#!5%%&=.,53&!&'!(/%%+%!j6/3+#&!tk]!

!

!
N2>+,&!h!@!9&<,4%&1*6*2(1!%)#4=6*2A+&!-&!./(,>612%6*2(1!-&!.6!<6,(2!-&!./6,B,&\!

D5!i!56=&..&!=(?&11&]!I!i!I6,(2!<,2=62,&!&*!R^]R`]Ra!i!H(+)#&%![(,=61*!.6!<6,(2!%&)(1-62,&\! !
b9(d&..]!`Q^`_!

!

!

!

!

!

!

!

!

!

!

!

!
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M&%! 9&,,+,&%! %-*#35'/%&'(! &'! =/9#*J/.#/,,&%! #&,/$&%! &'(#&! &,,&%!)5#! ,&%!

S$=/9&,,+,*%&%!%&'!0&%! ,/5/%*'%! SU0#*37'&K! &,,&%P=l=&%!#&,/$&%! a! ,5! ,/3'/'&! )5#! 0&%!

,/5/%*'%!&%(&#!*+!$(S&#!j2/0,59e!&(!5,]K!?mm>k!j6/3+#&!mk]!

!

!

!
N2>+,&!F!@!R*,+)*+,&!-&!.6!<6,(2!%&)(1-62,&!-&%!34>4*6+K!=(1*,61*!./(,>612%6*2(1!-&%!-2[[4,&1*%!

)(1%*2*+61*%!-&!.6!<6,(2]!)&..+.(%&]!#4=2)&..+.(%&%!&*!.2>121&\!bG2-.6)e!&*!6.\]!^FF`_!
!

R&+T!(U)&%!0-&%%&'9&%!J*#&%(/7#&%K!J&+/,,+%!&(!#$%/'&+TK!)&+:&'(!l(#&!0$J/'/%!3#w9&!

a!,&+#%!95#59($#/%(/b+&%!9&,,+,5/#&%!5+!'/:&5+!=/9#*%9*)/b+&]!

!

!

!

!
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.]  I*=)*%/(/*'!9S/=/b+&!0+!.*/% !

!

M5!)5#*/!0&%!:$3$(5+T!&%(!9*'%(/(+$&!0&!(#*/%!)*,U=7#&%!=5D&+#%!B!,5!9&,,+,*%&K!,&%!

S$=/9&,,+,*%&%!&(!,5!,/3'/'&!&'!b+5'(/($!:5#/5.,&!%&,*'!,&%!&%%&'9&%!B!J&+/,,+%!&(!#$%/'&+T]!

H,!&T/%(&!0-5+(#&%!)*,U=7#&%!9*=),&T&%!(&,%!b+&!,5!)&9(/'&]!8*'(!$35,&=&'(!)#$%&'(!0&%!

9*=)*%$%! 0&! J5/.,&! =5%%&! =*,$9+,5/#&! 5))&,$%!&T(#59(/.,&%! jd+./9&eK! >;?>i! "+! &(! 5,]K!

>;??k!j6/3+#&!?;k]!

!

!

!
N2>+,&!̂Q!@!H(1%*2*+61*%!)#2=2A+&%!-+!B(2%!-2[[4,&1*24%!&1![(1)*2(1!-&!.&+,!*62..&!@!.&%!=(.4)+.&%!-&!

[62B.&!=6%%&!=(.4)+.62,&! &*!.&%!=6),(=(.4)+.&%!bI&,&2,6!&*!6.\]!`QQF_!

!

!

&4 9#&*3&7'6D,7).B12#/+,06,")&+,

!

M5!9&,,+,*%&!&%(!,&!)*,U%599S5#/0&!,&!),+%!5.*'05'(!0&!,-$9*%U%(7=&!#&)#$%&'(5'(!

&'(#&!n;!&(!@@}!0&!,5!=5(/7#&!%79S&!0+!.*/%]!I-&%(!+'!)*,U=7#&!,/'$5/#&!j6/3+#&%!??!&(!

?>k!9*=)*%$!0&!#$%/0+%!0&!•PR!3,+9*)U#5'*%U,!,/$%!&'!•Pj?KnkK!0*'(!,-+'/($!0&!.5%&!&%(!,5!

,/5/%*'!0&!0&+T!)U#5''&%!J*#=5'(!5/'%/!,&!9&,,*./*%&!jX5,,59!5'0!A535+%e5%K!>;??k]!M&%!

9S5/'&%!0&!9&,,+,*%&!%-*#35'/%&'(!&'!=/9#*J/.#/,,&%!3#w9&!a!0&%!,/5/%*'%!SU0#*37'&!5:&9!

0&%! f*'&%! *#0*''$&%! 0/(&%! 9#/%(5,,/'&%! &(! 0&%! f*'&%! =*/'%! *#0*''$&%! 0/(&%! 5=*#)S&%!

j6&%(+99/P2+%&,,/!&(!5,]K!>;;uk]!

!
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!
N2>+,&!̂^! @!R*,+)*+,&!)#2=2A+&!-&!.6!)&..+.(%&\!D(1(=$,&%!-&!>.+)(%&!,&.24%!<6,!-&%!.262%(1%!lVb^]O_!
[(,=61*!+1!<(.?=$,&!.21462,&!-&!)&..+.(%& \!H&+KV)2!%(1*!,&.24%!&1*,&!&+K!<6,!-&%!.262%(1%!#?-,(>$1&!

[(,=61*! 621%2!.6!%*,+)*+,&![2B,&+%&!-&!.6!)&..+.(%&\!
",62*!)(1*21+!i!.262%(1!#?-,(>$1&!21*,6 V)#621&%\!",62*!<(21*2..4!i!.262%(1!#?-,(>$1&!21*&,V)#621&%\!

bN&%*+))2VG+%&..2!&*!6.\]!`QQf_!

!

!

!

!
N2>+,&!̂`! @!9&<,4%&1*6*2(1!%)#4=6*2A+&!-&!./(,>612%6*2(1!-&%!,4>2(1%!),2%*6..21&%!&*!6=(,<#&%!

-/+1&!=2),([2B,2..&!-&!)&..+.(%&\!bI&,&2,6]!`QQF_!

!

!

!
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M&%! S$=/9&,,+,*%&%K! S$($#*P)*,U%599S5#/0&%K! )#$%&'(&'(! +'&! 9S5/'&! )#/'9/)5,&!

0-*%&%!0&!'5(+#&!:5#/$&!)*+:5'(!l(#&!#5=/J/$%]!M5!9S5/'&!)#/'9/)5,&!&%(!3$'$#5,&=&'(!+'!

S*=*)*,U=7#&! =5/%! )&+(! 05'%! 9&#(5/'%! 95%! l(#&! +'! S$($#*)*,U=7#&]! M&%! #$%/'&+T! &(!

J&+/,,+%!%&!0/%(/'3+&'(!&'(#&!&+T!'*(5==&'(!)5#!,&+#!9*=)*%/(/*'!&(!,5! '5(+#&!0&!,&+#%!

S$=/9&,,+,*%&%!j`&JJ#/&%K!?mmnk]!1'!&JJ&(!9S&f!,&%!J&+/,,+%K!,&%!*%/0&%!(U)&%!TU,5'&%!%*'(!,&%!

),+%! #&)#$%&'($%! )5#! 9*'(#&!,&%! =5''5'&%!%*'(! ,&%! ),+%! )#$%&'(%!9S&f! ,&%! #$%/'&+T]!

j"5'0&UK! ?mmmk! j6/3+#&!?[k]! M&%! S$=/9&,,+,*%&%! /'(&#53/%%&'(! 5:&9! ,&%! 0/JJ$#&'(%!

9*=)*%$%!0&!,5!)5#*/K!)5#!0&%!,/5/%*'%!SU0#*37'&!5:&9!,&%!=/9#*J/.#/,,&%!0&!9&,,+,*%&!&(!

0&%!,/5/%*'%!9*:5,&'(&%!5:&9! ,5! ,/3'/'&! )5#!&T&=),&K!9&!b+/! ,&+#!9*'J7#&'(! +'&!J*'9(/*'!

/=)*#(5'(&!5+!'/:&5+!0&!,-/'($3# /($!0&!,5!)5#*/]!

!

!
N2>+,&!̂a!@!R*,+)*+,&!)#2=2A+&!-&%!-&+K!*?<&%!-/#4=2)&..+.(%&%!.&%!<.+%!6B(1-61*&%\!

b2_!"?<&!K?.61&!<.+%!<,4%&1*!)#&C!.&%![&+2..+%\!b22_!"?<&!=61161&!<.+%!<,4%&1*!)#&C!.&%!,4%21&+K\!
b5&&!&*!6.\]!`Q^O_!

!

!

!

! e Scienti" c World Journal #

H
H

H

H

H

H

H

H

H

H

H

H
H

H

H H

H

H

H

H

H

H

H

H

H

H

H

H

H H

H
H H H

H

H

H

H

HH

H
H

H

H O

O
O

O
O

O
O

O

O

O

O

O
O O

O

O

O
O

O

O
OOOR

OR

OR

RO RO

O

O

OH

H

O

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

OH

HO

HO

HO

HO

HOHO

HO

H3CO HOH2C

HOH2C

(i) Xylan
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F$%&'( ): Chemical structure of hemicellulose compounds (xylan and glucomannan are the most existing biopolymer).

variations a* ect the severity of the pretreatment and the
biomass composition during biomass degradation [+,]. Sev-
eral types of pretreatment that are used to open biomatrix
structures are categorized into the following: (i) physical
(milling and grinding); (ii) chemical (alkaline, dilute acid,
oxidizing agents, and organic solvent); (iii) biological; and
(iv) multiple or combinatorial pretreatment of physical and
chemical techniques (steam pretreatment/auto hydrolysis,
hydrothermolysis, and wet oxidation) [#,+-, +), ./ , 0-, 0)Ð
00]. Among the biomass pretreatment, chemical pretreat-
ment proved to be the most e1cient method and cost
e*ective for biomass deconstruction with low pretreatment
severity. Physical pretreatment includes chipping, grinding,
and milling and thermal methods are less e1 cient and
consume more energy than chemical methods, while enzyme
for biological pretreatment is expensive and it takes longer
pretreatment duration [+,]. !e detailed chemical pretreat-
ment for lignocellulosic biomass will be further discussed in
Section).

Cellulose in biomass present in both crystalline and
amorphous forms is found in an organized" brous structure.
! e long chain cellulose polymers consist ofD-glucose
subunits which are linked together by!-,,) glycosidic bonds.
! ese linear polymers are linked together by di*erent inter-
and intramolecular bonds, which allow them to be packed
side by side in planar sheet and bundled into micro" brils
(Figure#). Hence, the cellulose is insoluble in water as the
hydroxyl groups in sugar chains are bonded to each other,
making a hydrophobic scenario. For this reason, the crys-
talline domain of micro" brils cellulose, with the presence of
extensive intermolecular hydrogen bond and Van Der Waals

force makes it another challenge for hydrolysis accessibility to
nanocellulose synthesis [02]. In this chemical system, only the
cellulosic chains exposed on the surface of the micro"bril are
easily accessible to solvents, reactants, and chemicals.! us,
the reactivity of cellulose toward hydrolysis is very low.

To improve the performance of cellulose depolymerisa-
tion for nanocellulose synthesis, the supramolecular struc-
ture of cellulose should be disrupted; that is, some crystalline
domains should be converted into amorphous phases. For
this purpose, several types of hydrolysis process by chem-
ical or catalytic route have been extensively explored (acid
hydrolysis, alkaline hydrolysis, deligni"cation via oxidation,
organosolv pretreatment, and ionic liquids pretreatment).
Chemistry of depolymerisation of cellulose into nanodimen-
sion by acid hydrolysis is another recent interest of study
which will be further discussed in Sections#and..

4. Fractionation of Lignocellulosic Biomass via
Chemical Pretreatment

! e recalcitrance (resistance of plant cell walls to decon-
struction) of lignocellulosic biomass is a major obstacle in
the separation of cellulose, hemicellulose, and lignin for
di* erent application.!e recalcitrance is due to the highly
crystalline structure of cellulose which is embedded in a
matrix of polymers-lignin and hemicellulose.! e main goal
of pretreatment is to overcome the recalcitrance which is
targeted to alter the size and structure of biomass thru
separation of cellulose from the matrix polymers and create
access for hydrolysis to turn cellulose into nanocellulose
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M5! ,/3'/'&! &%(! ,&! (#*/%/7=&! )*,U=7#&! )#/'9/)5,! 0+! .*/%]! I-&%(! +'! )*,U=7#&!

)*,U)S$'*,/b+&!/%%+!0&!(#*/%!)#$9+#%&+#%K!,-5,9**,P)P9*+=5#U,/b+&K!,-5,9**,!9*'/J$#/,Ub+&!

&(! ,-5,9**,! %/'5)U,/b+&!j45'S*,=&! &(! 5,]K! >;?;k! 0*'(! ,&%! +'/($%! %*'(! 9*''+&%!

#&%)&9(/:&=&'(! %*+%! ,&! '*=! 0&! )PSU0#*TU)S&'U,&! jXkK! 3+5/59U,&! jWk! &(! %U#/'3U,&! j8k!

j6/3+#&%!?n!&(!?@k]!M5!9*=)*%/(/*'!0&%!0/JJ$#&'(&%!+'/($%!:5#/&!&'!J*'9(/*'!0&%!&%%&'9&%]!

M&%!#$%/'&+T!%*'(!)#/'9/)5,&=&'(!9*=)*%$%!0-+'/($!W!5:&9!+'!J5/.,&!(5+T!0-+'/($%!X!5,*#%!

b+&! ,&%!J&+/,,+%!%*'(! ),+%!S$($#*37'&%!jV*'3K!>;;mk]!M5! ,/3'/'&!&%(!+'!9*=)*%5'(! (#7%!

#$%/%(5'(!b+/!3#w9&!a!0&%!/'(&#59(/*'%!5:&9!,5!9&,,+,*%&!&(!,&%!S$=/9&,,+,*%&%!9*'J7#&!a!,5!

),5'(&! %*'! )*#(! %(#+9(+#5,! &(! +'&! (*,$#5'9&! 5+T! 0/JJ$#&'(%! J59(&+#%! &':/#*''&=&'(5+T!

./*(/b+&%!*+!5./*(/b+&%]!

!

!
N2>+,&!̂O!@!I,4)+,%&+,!<,2=62,&!-&!.6!.2>121&\!bm(1>]!`QQF_!

!

!
N2>+,&!̂P!@!8K&=<.&!-/+1&!%*,+)*+,&!)(=<.&K&!-&!.2>121&\!bN,&+-&1B&,>!&*!6.\]!^Fkh_!
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!

1'! ),+%!0&%!(#*/%!9*=)*%$%!=5D&+#%K!9&,,+,*%&K!S$=/9&,,+,*%&%!&(! ,/3'/'&K!,&! .*/%!

&%(!9*'%(/(+$!$35,&=&'(!0-5+(#&%!9*=)*%$%!0&!J5/.,&!=5%%&!=*,$9+,5/#&]!M&%!&T(#59(/.,&%!

%*'(! 0&%! =*,$9+,&%! 0+!.*/%! )*+:5'(! l(#&! &T(#5/(!0+! .*/%! 3#w9&! a! ,-59(/*'! 0&!0/JJ$#&'(%!

%*,:5'(%]!H,%!#&)#$%&'(&'(!%&,*'! ,&%!&%%&'9&%K!0&!>}!a! t}!0&! ,5!=5%%&!0+! .*/%]!O5,3#$!

,&+#!J5/.,&!(&'&+#K!9&%!&T(#59(/.,&%!&T&#9&'(!0&%!J*'9(/*'%!/=)*#(5'(&%]!H,%!9*'J7#&'(!5+T!

5#.#&%! 0&%! (#5/(%! 0/%(/'9(/J%! (&,%! b+&! ,&+#%! *0&+#%K! 9*+,&+#%K! )#*)#/$($%! 59*+%(/b+&%!&(!

=$95'/b+&%]! M&%! )#*)#/$($%! =$95'/b+&%! 0$J/'/%%&'(! ,5!0+#5./,/($! '5(+#&,,&! 0+! .*/%]!!

I&,,&P9/!&%(!:5#/5.,&!J59&!5+T!53#&%%&+#%!&T($#/&+#%!jW+/,,&U!&(!5,]K!>;;nk]!M&%!&T(#59(/.,&%!

)&+:&'(! l(#&! 0/:/%$%! &'! ),+%/&+#%! J5=/,,&%!B! ,&%! (&#)7'&%! 9*'%(/(+5'(%! =5D&+#%! 0&! ,5!

#$%/'&! 0&%! 9*'/J7#&%!jW&#%S&'f*'! 5'0! R+05#&:5K! >;;ukK! ,&%! 9/#&%K! ,&%! 3,+9/0&%K! ,&%!

9*=)*%$%!)S$'*,/b+&%!(&,%!b+&!,&%!,/3'5'&%K!,&%!%(/,.7'&%K!,&%!J,5:*'*o0&%!*+!&'9*#&!,&%!

(5'/'%!j"&#&/#5!&(!5,]K!>;;mk!j6/3+#&!?<k]!

!

!
N2>+,&!̂k! @!'2[[4,&1*&%![6=2..&%!-/&K*,6)*2B.&%!<,4%&1*%!-61%!.&!B(2%\!

b6_!8K&=<.&%!-&!*&,<$1&%\!bB_!8K&=<.&%!-&!)(=<(%4%!<#41(.2A+&%\!b)_!8K&=<.&!-&![.63(1(n-&%\!b-_!
5&%!O![6=2..&%!-&!*6121%]!63&)!^\!I&1*6V:V>6..(?. V'V>.+)(%&]![6=2..&!-&%!>6..(*6121%!o!`\!H6%+6,2)*21&]!
[6=2..&!-&%!&..6>2*6121%!o!a\ 7)+*2%%2=&]![6=2..&!-&%!*6121%!)(=<.&K&%!&*!O\!I,()?612-(.!G Va]![6=2..&!

-&%!*6121%!)(1-&1%4%\!
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`_  !5&%! %?%*$=&%! -&! -4>,6-6*2(1! -&%! 6>&1*%! -&!

<(+,,2*+,&%!B.61)#&%!

!

M&%! %U%(7=&%! /=),/b+$%! 05'%! ,5! 0$3#505(/*'!0+! .*/%! %*'(! (#7%! 0/:&#%! &'!

50$b+5(/*'!5:&9!%5!3#5'0&!S$($#*3$'$/($]!H,!&T/%(&!0&%!%U%(7=&%!&T(#59&,,+,5/#&%!5:&9!,5!

)#*0+9(/*'! 0-&'fU=&%! /'(&#:&'5'(! 0/#&9(&=&'(! 05'%! ,5!0$3#505(/*'! 0&%! )*,U=7#&%!0+!

.*/%]! M&%! 9S5=)/3'*'%! 0&! )*+##/(+#&! .,5'9S&! )*%%70&'(! $35,&=&'(! 0&%! %U%(7=&%!

/'(#59&,,+,5/#&%K!/'(&#:&'5'(!05'%!,5!0$(*T/95(/*'!0&!=*,$9+,&%!)*(&'(/&,,&=&'(!(*T/b+&%!

,/.$#$&%!,*#%!0&!,5!0$3#505(/*'!&T(#59&,,+,5/#&!0+!.*/%]!

!

5] M&%!%U%(7=&%!0&!0$3#505(/*'!&T(#59&,,+,5/#&%!

!

M&!0$:&,*))&=&'(!0&%!(&9S'/b+&%K!9&%!0&#'/7#&%!5''$&%K!)*+#!,5!9*=)#$S&'%/*'!

0&%! =$95'/%=&%! 0&! 0$3#505(/*'! &T(#59&,,+,5/#&! 5! $:*,+$! 3#w9&! a! ,-5))5#/(/*'! 0+!
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O&+T!&(!5,]K!>;??kK!,&!0*=5/'&!H!0-+'!=*'*=7#&!&%(!&'!/'(&#59(/*'!5:&9!,&!0*=5/'&!H!0&!

,-5+(#&!=*'*=7#&!9*'J$#5'(!a!9&%!)#*($/'&%!0&%!95#59($#/%(/b+&%!./*9S/=/b+&%!)#*)#&%!
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%&=.,5'(!%z/=.#/b+&#!,&%!+'%!05'%!,&%!5+(#&%]!8*'! 9S5)&5+!&%(!0&!(5/,,&!:5#/5.,&!9*=)#/%&!

&'(#&!n!&(!?@!9=!&':/#*'!&'!J*#=&!0&!9*'%*,&!%&!0$),*U5'(!&'!$:&'(5/,]!H,! '&! )#$%&'(&!
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=*07,&!0-$(+0&]!H,!&%(!9*''+!)*+#!%5!3#5'0&!95)59/($!a!)#*0+/#&!0&%!&'fU=&%!9*==&!,&%!
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9*=),&T&! 0&! ,5! 9,5%%&!j6/3+#&![?k! j`+%(*! 5'0! X/..&((K! >;??k]! 8*'! 3$'*= &! 5! $($!

(*(5,&=&'(!%$b+&'9$!)5#!,&!`*/'(!W&'*=&!H'%(/(+(&!j`WHk!&'!>;?;!j6,*+05%!&(!5,]K!>;?>k]!
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/=)*#(5'(! 05'%! ,&! 9U9,&! 0+! 95#.*'&]! I&+T! 0&! ,5! 9,5%%&! 0&%! E35#/9*=U9*(5! %*'(!

)5#(/9+,/7#&=&'(! /'($#&%%5'(%! )+/%b+&! 9&#(5/'%! )*%%70&'(! ,5! 95)59/($! 0&! 0$3#50&#! ,5!

(*(5,/($! 0&%! 9*=)*%$%! 0+! .*/%! 9&! b+/! &'! J5/(! 0&%! *#35'/%=&%! a! J*#(! /'($#l(!

./*(&9S'*,*3/b+&]! I&%! 9S5=)/3'*'%! )#$%&'(&'(! &'! &JJ&(!+'! 5#%&'5,! (#7%! /=)*#(5'(!

0-&'fU=&%! &T(#59&,,+,5/#&%! =5/%! $35,&=&'(! /'(#59&,,+,5/#&%! /=),/b+$&%! 05'%! ,5!

0$3#505(/*'! 0+! .*/%]!-#'1/(/+, %/#+&3).)#K! 9S5=)/3'*'! 0&! )*+##/(+#&! .,5'9S&K! &%(! ,&!

=*07,&!0-$(+0&!9S*/%/!)*+#!#$5,/%&#!9&((&!(S7%&]!!

!

M&! .+(! )#/'9/)5,!0&!9&((&! (S7%&!$(5/(!0-$(+0/&#! )5#!0&%!5))#*9S&%!0&!3$'*=/b+&!

9*=)5#5(/:&! &(! ./*9S/=/b+&! ,&%! =$95'/%=&%! /=),/b+$%! 05'%! ,&%! )#*9&%%+%! 0&!

0$9*=)*%/(/*'!0+!.*/%]!F*+%!5:*'%!$=/%!,-SU)*(S7%&!b+&!,-&%%&'9&!0&!,-5#.#&!&%(!+'!0&%!

J59(&+#%! /'J,+&'v5'(! ,-505)(5(/*'! 0&! ,-&%)79&! 0&! 9S5=)/3'*'! b+/! %-U! 0$:&,*))&K! 05'%!

'*(#&!$(+0&!-#'1/(/+,%/#+&3).)#]!M-*.D&9(/J!$(5/(!0-&%%5U&#!0&!9*=)#&'0#&!&(!0-/0&'(/J/&#!

,&%! J59(&+#%! =*,$9+,5/#&%! /=),/b+$%! 05'%! ,-505)(5(/*'! 0&!-#'1/(/+, %/#+&3).)#!a! %*'!

&':/#*''&=&'(]!

!

M&%!5))#*9S&%!&(!,5!%(#5($3/&!=/%&%!&'!),59&!)*+#!=&'&#!a!./&'!9&!)#*D&(!$(5/&'(!

),+#/0/%9/),/'5/#&%!j6/3+#&![>k]!R/JJ$#&'(&%!%*+9S&%!0&!-4,%/#+&3).)#,*'(!$($! %$,&9(/*''$&%!

&'!J*'9(/*'!0&!,&+#%!S5./(5(%!0-*#/3/'&!jf*'&!3$*3#5)S/b+&!&(!&%%&'9&!0&!,-5#.#&k]!

!

M-$(+0&!%-&%(!5))+U$&!05'%!+'!)#&=/&#!(&=)%!%+#!,-5'5,U%&!0&!,5!0/:&#%/($!)S$'*(U)/b+&!

0+!%?%*$=&! -&! -4>,6-6*2(1! &K*,6)&..+.62,&! 0&!-#'1/(/+, %/#+&3).)#,&'! )#$ %&'9&! 0&!

.*/%]!L'&!5))#*9S&!.5%$&!%+#!,5!95#59($#/%5(/*'!0&%!0/JJ$#&'(%!/%*,5(%!5!$($!=/%&!&'!),59&!

&'! 0&+T! (&=)%]! EJ/'! 0&! =/&+T! 9*=)#&'0#&! ,&%!/'(&#59(/*'%! &':/#*''&=&'(5,&%K! ,5!

95)59/($! 0&%! %*+9S&%! a! 0$3#50&#! 0/JJ$#&'(&%! &%%&'9&%! 0&! .*/%!5! $($! 5'5,U%$&]!"+/%! 0&%!

(#5:5+T!0&!)#*($*=/b+&! *'(!$($!&'(#&)#/%!)5#!,&!./5/%!0&!,5!95#59($#/%5(/*'!0&%!)#*($/'&%!

)#*0+/(&%! ,*#%! 0&! ,5! 0$3#505(/*'! 0+! .*/%! j%$9#$(*=&k! &(! ,5! #&9S&#9S&! 0&! )*(&'(/&,%!

=5#b+&+#%! 0-505)(5(/*']!I&%! (#5:5+T!5:5/&'(! )*+#! .+(! 0&! =&((#&! &'! $:/0&'9&! +'!

)*,U=*#)S/%=&!)S$'*(U)/b+&]!!

!

R5'%!+'!%&9*'0!(&=)%K!,-$(+0&!%-&%(!5((59S$&!a!,-5'5,U%&!&(!,5!95#59($#/%5(/*'!0+!%?%*$=&!

21*,6)&..+.62,&! 2=<.2A+4! -61%! .6! -4*(K2)6*2(1]! L'&! 5))#*9S&! J*'9(/*''&,,&! 0-+'&!
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J5=/,,&!=+,(/3$'/b+&!0&!)#*($/'&%K!,&%!W8C!/=),/b+$&%!05'%!,&!%U%(7=&!0&!0$(*T/95(/*'!5!

$($!#$5,/%$&]!L'&!5'5,U%&!)SU,*3$'$(/b+&!0&!,5!0/:&#%/($!0&%!W8C!9S&f!!25%/0/*=U97(&%!5!

$($!$JJ&9(+$&]!R&%!(&%(%!./*9S/=/b+&%!5:&9!,5!)#*0+9(/*'K!)+#/J/95(/*'!0&!'&+J!/%*J*#=&%!

0&! W8C! *=$35! &(! 0&+T! 0&! WXA! 0&!-4, %/#+&3).)#!5/'%/! b+&! ,5! 95#59($#/%5(/*'! 0&! ,&+#%!

59(/:/($%!*'(! $($! #$5,/%$%]! L'&! $(+0&! %+#! ,5!)#&%%/*'! &':/#*''&=&'(5,&! 9*==&!

,-/'($#59(/*'!0&%!W8C!*=$35!5:&9!0&%!&T(#5/(%!0&!.*/%!5!$($!=/%&!&'!),59&]!I&%!5))#*9S&%!

5:5/&'(!)*+#!.+(!0&!=&((#&!&'!$:/0&'9&!,&!)S$'*=7'&!505)(5(/J !0&%!%*+9S&%!3#w9&!a!9&%!

J5=/,,&%!=+,(/3$'/b+&%]!

!

L'&! 616.?%&! -&! >41(=2A+&! )5#! ,-$(+0&!0+! )*,U=*#)S/%=&! '+9,$*(/0/b+&! j8F"k!5:5/(!

9*==&'9$! a! l(#&! #$5,/%$&! 5J/'! 0&! )*(&'(/&,,&='(! )*+:*/#! 9*##$,&#! +'! )*,U=*#)S/%=&!

)S$'*(U)/b+&!5:&9!,&!3$'*(U)&]!

!

!
N2>+,&!a`! @!R)#4=6!,&<,4%&1*6*2[!-&%!-2[[4,&1*&%!6<<,()#&%!6B(,-4&%!6+!)(+,%!-&!.6!*#$%&\!

!



!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

?'($#&/.,/(,?$(:)0/+ ,

,

,



!



?'($#&/.,/(,?$(:)0/+ ,
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T\ D6*4,2&.!B2(.(>2A+&!

!

R5'%! 9&((&! (S7%&K!-#'1/(/+, %/#+&3).)#K! 9S5=)/3'*'! 0&! )*+##/(+#&! .,5'9S&! %*+:&'(!

+(/,/%$!9*==&!=*07,&!5!$($!9S*/%/!9*==&!'*(#&!=5($#/&,!0-$(+0&!./*,*3/b+&]!

!

R&%!%*+9S&%K!0/T!5+!(*(5,K!*'(!$($!%$,&9(/*''$&%!05'%!0/JJ$#&'(%!95(5,*3+&%!%&,*'!0&+T!

9#/(7#&%!B!,&+#!&%%&'9&!0-*#/3/'&!j,&!Sl(#&!*+!,&!9Sl'&K!,&!.*+,&5+!*+!,-5+,'&!)*+#!b+&,b+&%!

+'&!0-&'(#&!&,,&%k!&(! ,&+#!3$*3#5)S/&! j#$)5(/(/*'!5,$5(*/#&!5+! '/:&5+! =*'0/5,k]!M&! '*=!

0&%!%*+9S&%K!,&+#%!*#/3/'&! j)5U%kK! ,&%!&%%&'9&%!%+#! ,5b+&,,&!&,,&%!*'(!$($! /%*,$&%!&(!,&+#!

'+=$#*! 0-599&%%/*'!05'%! ,&%! 0/JJ$#&'(%! 95(5,*3+&%! %*'(! #$)&#(*#/$%! 9/P0&%%*+%!

jC5.,&5+![k]!

!

!

J:D!'8!
57!

R:0HM8!

R:0HM8! N7DT558! H:J"TJ8J"! I7;R ! 8RR8JH8! J0D89:! !
'/ !

7HH8RRT:J!

^`^h! -#'1/(/+,
%/#+&3).)#,

"*,U)*#59&5&! 1+#*)&! 6#5'9&! G6/#36+,+74, 2A6O!
?>?t!

^`^F! -#'1/(/+,
%/#+&3).)#!

"*,U)*#59&5&! 1+#*)&! 6#5'9&! !.*6+,+74, 2A6O!
?>?m!

^Pa`! -#'1/(/+,
%/#+&3).)#,!

"*,U)*#59&5&! 1+#*)&! 6#5'9&! H'<6+,+74, 2A6O!
?@[>!

^^Q\^Q`! -#'1/(/+,
%/#+&3).)#,!

"*,U)*#59&5&! 1+#*)&! 6#5'9&! L, !

OOhhF! -#'1/(/+,
%/#+&3).)#,!

"*,U)*#59&5&! 1+#*)&! 2&,3/b+&! H'<6+,+74, OLIM!
nnttm!

^`aO! -#'1/(/+,
%/#+&3).)#,!

"*,U)*#59&5&! 1+#*)&! F*#:73&! F/(6.',+74, ?m@<P
?>[nZ?!

^`P`! -#'1/(/+,
%/#+&3).)#,!

"*,U)*#59&5&! 1+#*)&! F*#:73&! G6/#36+,+74, ?m@<P
?>@>Z?!

fQ! -#'1/(/+,
%/#+&3).)#,!

"*,U)*#59&5&! E=$#/b+&! L8E! H'<6+,+74, ECII!
?><um!

f^! -#'1/(/+,
%/#+&3).)#,!

"*,U)*#59&5&! E=$#/b+&! I5'505! G6/#36+,+74,OLIM!?;?? !

^PPOO! -#'1/(/+,
%/#+&3).)#!

"*,U)*#59&5&! G9$5'/&! F*+:&,,&P
c$,5'0&!

M)(:),
LK'<6+,

HIO"!
?@@@nn!

"6B.&6+!a!@!R(+)#&%!-&!!"#$%&%'()%"'*+,-,"( %4.&)*2(114&%!<(+,!.&%!-2[[4,&1*&%!4*+-&%\!
H6*6.(>+&!HT9D!<(+, !.&%!%(+)#&!"3^`^h]!"3^`^F!&*!"3^Pa` !o!!)6*6.(>+&!GGHD!<(+,!.6!%(+)#&!

"3OOhhF!o!)6*6.(>+&!7"HH!<(+,!.6!%(+)#&!fQ!o!)6*6.(>+&!H7GT!<(+,!.6!%(+)#&!f^!&*!)6*6.(>+&!THID!
<(+,!.6!%(+)#&!^PPOO\!

!
!



?'($#&/.,/(,?$(:)0/+ ,

!<?!

TT\ H(1-2*2(1%!-&!)+.*+,&!

!

^_ H(1%&,36*2(1!-&%!%(+)#&%!!

!

EJ/'!0&!)*+:*/#!#$5,/%&#!(*+(&%!,&%!$(+0&%!%+#!,&%!%*+9S&%!0&!-#'1/(/+,%/#+&3).)#K!

9&,,&%P9/!%*'(!&'(#&(&'+&%!%+#!=/,/&+!3$,*%$!&(Z*+!9*'%&#:$&%!a!.5%%&!(&=)$#5(+#&]!

!

P M&%! 0/JJ$#&'(&%! %*+9S&%! %*'(! #&)/b+$&%! (*+%! ,&%! 0&+T! =*/%! %+#! .*/(&! 0&! "&(#/!

jt;==!0&!0/5=7(#&k!9*'(&'5'(!+'!=/,/&+!0&!9+,(+#&!=5,(Z535#!a!#&%)&9(/:&=&'(!

n;3ZM!&(!>;3ZM]!1,,&%!%*'(!9*'%&#:$&%!)*+#!,&+#!9#*/%%5'9&!a!>@‚I!05'%!,&!'*/#]!

!

P L'&!.*/(&!0&!9S5b+&!%*+9S&!&%(!9*'%&#:$&!a!n‚I!

!

P EJ/'!0-*)(/=/%&#!&(!0&!35#5'(/#!,5!9*'%&#:5(/*'K!),+%/&+#%!),+3%!0&!9S5b+&!%*+9S&!

0$:&,*))$&!%+#!=/,/&+!=5,(Z535#K!%*'(!),59$%!a!Pt;‚I! /'0/:/0+&,,&=&'(!&'!(+.&%!

1))&'0*#J!0&!?K@=M!%(#$#/,&%!9*'(&'5'(!@;;‰M!0&!3,U9$#*,!t;}]!M&%!9+,(+#&%!%*'(!

'*($&%! 6;K! 9*##&%)*'05'(! a! ,5! )#&=/7#&! 3$'$#5(/*'! &(! +(/,/%$&%! )*+#! ,&%!

0/JJ$#&'(&%!$(+0&%]!

!

!

`_  D2.2&+K!-&!)+.*+,&!<(+,!.&%!616.?%&%!

!

5] M&%!=/,/&+T!3$,*%$%!9,5%%/b+&%!

!

M&%!%*+9S&%!%*'(!9+,(/:$&%!%+#!0/JJ$#&'(%!=/,/&+T!3$,*%$%!&'!J*'9(/*'!0&!,-5'5,U%&!

a!#$5,/%&#]!M&%!9*=)*%/(/*'%!0&!9&%!=/,/&+T!%*'(!0$9#/(&%!&'!0$(5/,!05'%!,&!(5.,&5+!n]!

!



?'($#&/.,/(,?$(:)0/+ ,

!<>!

!
"6B.&6+!O!@!!H(=<(%2*2(1!-&%!-2[[4,&1*%!=2.2&+K!>4.(%4%!"2&1!x!U2,e]!=6.*!6>6,]!I6)#.&d%e2!&*!I'7!

+*2.2%4%!<(+,!.&%!616.?%&%!bU2,e!&*!6.\]!^Fhko!D6,*21!&*!6.\]!^FFO_\!

!

!

.]  M&!=/,/&+!)*+#!,-&T(#59(/*'!0-ERF!3$'*=/b+&!

!

M&%!%*+9S&%!%$,&9(/*''$&%!)*+#!,-&T(#59(/*'!0-ERF!3$'*=/b+&!jERF3k! %*'(!9+,(/:$&%!

&'!.*/(&!0&!"$(#/!%+#!+'!=/,/&+!=5,(Z535#!n}!j0$9#/(!5+!0&%%+%k!5:&9!5D*+(!0-+'&!J&+/,,&!

0&! 9&,,*)S5'&]! I&,,&P9/! 5! $($! )#$5,5.,&=&'(! 0$9*+)$&K! 9S5+JJ$&! >;! =/'! 05'%! ?M!0-&5+!

+,(#5! )+#&!9*'(&'5'(! ;K@3!0-1RCEK!#/'9$&!a! ,-&5+!+,(#5! )+#&!&(!5+(*9,5:$&!0&+T!J*/%! j,5!

J&+/,,&!0&!9&,,*)S5'&!%&#:5'(!a!J59/,/(&#!,5!#$9+)$#5(/*'!0+!=U9$,/+=k]!M&%!%*+9S&%!%*'(!

),59$&%!a!>@‚I!05'%!,&!'*/#!D+%b+za!9#*/%%5'9&!9*=),7(&]!C#&'(&!.*/(&%!0&!9S5b+&!%*+9S&!

%*'(!&'%&=&'9$&%!5J/'!0-*.(&'/#!+'&!3#5'0&!b+5'(/($!0&!=5($#/&,]!

!

!

!

!

!

!



?'($#&/.,/(,?$(:)0/+ ,

!<[!

TTT\ I6,6=$*,&%!<#?%2(.(>2A+&%!&*!-4>,6-6*2(1!

!

^_ Y2*&%%&!-&!),(2%%61)&!

!

"*+#! 9*=)5#&#! ,&%! %*+9S&%! 0-+'! )*/'(! 0&! :+&! )S$'*(U)/b+&K! 5+(#&!b+&!

,-*.%&#:5(/*'! 0/#&9(&! 0+! =U9$,/+=! &(! 0&! ,5! )/3=&'(5(/*'K! +'! (&%(! 0&! 9#*/%%5'9&! &%(!

#$5,/%$]!

!

M&%! %*+9S&%! %*'(! =/%&%! &'! 9+,(+#&! %+#! 9/'b! =/,/&+T! 0/JJ$#&'(%! 0$9#/(%!

)#$9$0&==&'(!B!=/,/&+!=5,(Z535#K!=/,/&+!C/&'!5'0!d/#e!jd/#e!&(!5,]K!?mt<kK!=/,/&+!"*(5(*!

R&T(#*%&!E35#!j"REk!=*0/J/$!&(!0&+T!=/,/&+T!"59S,&{%e/!=*0/J/$%!jO5#(/'!&(!5,]K!?mmnk!

'*($%! "@! &(! ">@]! L'! ),+3! /%%+! 0-+'&! .*/(&! 0&! 3$'$#5(/*'! 6;! &%(! 0$9*+)$! a! ,-5/0&! 0-+'!

&=)*#(&! )/79&!0&!<==!0&!0/5=7(#&!&(! ),59$!5+!=/,/&+!0&! ,5! .*/(&!0&! "&(#/]!M&%! .*/(&%!

%*'(! &'%+/(&! ),59$&%! a! >@‚I! 05'%! ,&! '*/#! &(! ,5! :/(&%%&! 0&! 9#*/%%5'9&! 0+! =U9$,/+=! &%(!

=&%+#$&!&'!==! (*+%! ,&%!0&+T!D*+#%]! "*+#!9&((&!$(+0&!0&%!(#/),/95(%!%*'(!#$5,/%$%!)*+#!

9S5b+&! %*+9S&]! R&%! 9*+#.&%! )&#=&((5'(! 0&! :/%+5,/%&#! ,5! :/(&%%&! 0&! 9#*/%%5'9&! %*'(!

#$5,/%$&%!&'!/'9,+5'(!,&%!$95#(%!(U)&%]!

!

!

`_  '4>,6-6*2(1!-+!B(2%!&*!<&,*&!-&!=6%%&!

!

R5'%! ,&! .+(! 0-$(+0/&#! ,5! 95)59/($! 0&! 0$3#505(/*'! 0&%! 0/JJ$#&'(&%! %*+9S&%! %+#!

0/JJ$#&'(%! .*/%! &(! ,&%! %U%(7=&%K! '*(5==&'(! ,5! )#*0+9(/*'! 0-&'fU=&%! &T(#59&,,+,5/#&%K!

/=),/b+$&%!05'%!9&! )S$'*=7'&K!0&+T! (&%(%! *'(! $($!#$5,/%$%]!M&! )#&=/&#!&%(!+'! (&%(!0&!

)&#(&!0&!=5%%&!505)($!0&! ,5! '*#=&!F6!1F!??[!jH88F! ;[[@P[m[?k]! I&((&! '*#=&!0$9#/(!

+'&! =$(S*0&! 0$(&#=/'5'(! ,-&JJ/959/($! 0&%! )#*0+/(%! 0&! )#$%&#:5(/*'! 0+! .*/%! 9*'(#&! ,&%!

9S5=)/3'*'%!.5%/0/*=U97(&%!,/3'/:*#&%]!M5!#$%/%(5'9&!&(!,5!0+#5./,/($!0+!.*/%!%*'(!5/'%/!

0$(&#=/'$&%]! M&! %&9*'0! &%(! +'! (&%(! 0&! 0$3#505(/*'! )&#=&((5'(! 5,*#%! 0-$(+0/&#!

%)$9/J/b+&=&'(!,&%!)#*($/'&%!/=),/b+$&%!05'%!,5!0$3#505(/*']!

!

!



?'($#&/.,/(,?$(:)0/+ ,

!<n!

O&%+#&! 0&! ,5! )&#(&! 0&! =5%%&]! M&%! %*+9S&%! 0&!-#'1/(/+, %/#+&3).)#K! %*'(! =/%&%! &'!

9+,(+#&!%+#!.*/(&!0&!"$(#/!9*'(&'5'(!+'!=/,/&+!=5,(Z535#!n}!)&'05'(!0&+T!%&=5/'&%!a!

>@‚I! 05'%! ,&! '*/#! j9/'b! .*/(&%! )5#! %*+9S&! &(! )5#! &%%&'9&k]! 1'! 9*'0/(/*'%!%($#/,&%K! 0&%!

)/79&%!0&!.*/%K!5))&,$&%!$)#*+:&((&%!a!,5!0/=&'%/*'!%+/:5'(&!B!>@T?@T@==!%*'(!),59$&%!

%+#!,&!=U9$,/+=!/'(&#)*%$!0-+'!J/'!3#/,,53&!j(#*/%!$)#*+:&((&%!)5#!.*/(&k]!M&%!$)#*+:&((&%!

)#*:/&''& '(!0&! .*/%!0&!Sl(#&K!0&!9Sl'&! j0+#5=&'!&(!5+./&#k!*+!0-$)/9$5]!1,,&%!*'(!$($!

)#$5,5.,&=&'(! %$9S$&%! ntS! a! ?;[‚! &(! )&%$&%! 5J/'! 0-*.(&'/#! ,&+#! )*/0%! 5'SU0#&! 5:5'(!

0$3#505(/*'! j= ; k]!M&%!%*+9S&%!%*'(!),59$&%!a!>@‚IK!u;}!0-S+=/0/($!05'%!,&!'*/#]!E)#7%!

0*+f&!%&=5/'&%K!,&!9S5=)/3'*'!&'(*+#5'(!,&%!$)#*+:&((&%!&%(!$,/=/'$!a!,-5/0&!0&!)/'9&%!
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!

!

!

!

!

!
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!

M-$(+0&! 0&! ,-59/0&! #/.*'+9,$/b+&! jEAFkK! )#*0+/(! 0&! (#5'%9#/)(/*'! 0&! ,-ERFK!

)&#=&((#5!0&!J5/#&!0&%!5'5,U%&%!0&!(#5'%9#/)(*=/b+&]!

!

5] 1T(#59(/*' !

!

R5'%! ,&! .+(! 0&! #$5,/%&#! +'&! $(+0&! 0&! (#5'%9#/)(*=/b+&! ,&%! &T(#59(/*'%! 0&%!

0/JJ$#&'(%!EAF!%*'(! #$5,/%$&%!&'! +(/,/%5'(! ,&!e/(! 0&! )+#/J/95(/*'!N/53&'Ž!AF&5%U! ),5'(!

=/'/!e/(!%&,*'!,&%!#&9*==5'05(/*'%!0+!J*+#'/%%&+#]!

!

M&! =U9$,/+=! 0&%! 0/JJ$#&'(&%! %*+9S&%! a!$(+0/&#!05'%! ,&%! 0/JJ$#&'(&%! 9*'0/(/*'%!

%*+S5/($&%! &%(! .#*U$! 05'%! ,-5f*(&! ,/b+/0&]! ?;;=3! 0&! )*+0#&! %*'(! )&%$%! 05'%! +'! (+.&!

1))&'0*#J! ?K@=M! &(! n@;‰M! 0&! (5=)*'! AMC! %*'(! 5D*+($%]! M&%! (+.&%! %*'(! :*#(&T$%! &(!

/'9+.$%! [=/'! a! @<‚I]! M-&'%&=.,&! 0+! 9*'(&'+! 0&%! (+.&%! &%(! (#5'%J$#$!%+#! +'&! 9*,*''&!

NHE%S#&00&#! &(! 9&'(#/J+3$! >=/'! a! :/(&%%&! =5T/=5,&]! M&! %+#'53&5'(! 0+! J/,(#5(! &%(!

(#5'%J$#$!05'%!+'! '*+:&,!1))&'0*#J!?K@=M!5+b+&,!&%(!500/(/*''$!;K@!:*,+=&!0-$(S5'*,!

?;;}]!M&%!(+.&%!%*'(! /==$0/5(&=&'(!=$,5'3$%! )5#! )/)&(53&!&(! ,&! (*+(!&%(!9S5#3$!%+#!

+'&! 9*,*''&! AF&5%U! %)/']! E)#7%! 9&'(#/J+35(/*'! [;%! a! t;;;3K! ,&! J/,(#5(! &%(! $,/=/'$]! M&%!

9*,*''&%! %+./%%&'(! +'! )#&=/&#! ,5:53&! )5#! 500/(/*'! 0&! [@;‰M! 0&! (5=)*'! AV?! &(!

9&'(#/J+35(/*'! [;%! a! t;;;3]! ?;‰M! 0&! RF5%&! &(! u;‰M! 0&! (5=)*'! ARR! jN/53&'Žk! %*'(!

5D*+($%! 5+T! 9*,*''&%]! E)#7%! /'9+.5(/*'! [;=/'! a! (&=)$#5(+#&! 5=./5'(&K! [@;‰M! 0&!

(5=)*'!AV?!%*'(!500/(/*''$%!&(! ,&%!9*,*''&%!%*'(!9&'(#/J+3$&%![;%!a!t;;;3]!M&!J/,(#5(!

&%(! $,/=/'$]!R&+T! 5+(#&%! ,5:53&%! %+99&%%/J%! %*'(! &JJ&9(+$%! )5#! 500/(/*'! 0&! @;;‰,! 0&!

(5=)*'! A"1! &(! 9&'(#/J+35(/*'! a! t;;;3! )&'05'(! #&%)&9(/:&=&'(! [;%! &(! >=/']! M&%!

9*,*''&%!%*'(! ),59$&%!%+#!0&%!(+.&%!1))&'0*#J!?K@=M!&(! ,&%!EAF!%*'(!$,+$%!5:&9!n;‰,!

0-&5+!AF5%&PJ#&&! )5#!9&'(#/J+35(/*'! a! t;;;3! )&'05'(!?=/']!M&%!EAF!%*'(! )5#! ,5!%+/(&!

)+#/J/$%!&(!9*'9&'(#$%]!

!

!

!

!

!
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.]  "+#/J/95(/*'!&(!0*%53&!

!

L'&! )+#/J/95(/*'! 5)#7%! &T(#59(/*'! &%(! &JJ&9(+$&! 05'%! ,&! .+(! 0-5:*/#! 0&%! EAF! 0&!

b+5,/($! *)(/=+=]! 1,,&! &%(! #$5,/%$&! 5:&9! ,&! e/(! cU=*! A&%&5#9S•! AFE! I,&5'! \!

I*'9&'(#5(*#•P@!%&,*'!,&!)#*(*9*,&!J*+#'/!a!9&(!&JJ&(]!

!

E+T!EAF!&T(#5/(%K!%*'(!5D*+($%!05'%!+'!(+.&!1))&'0*#J!?K@=M!K0&+T!:*,+=&%!0&!

(5=)*'!AFE! ./'3/'3! .+JJ&#!&(!+'! :*,+=&!$b+/:5,&'(!5+! :*,+=&! (*(5,!0-$(S5'*,!?;;}]!

M&%!(+.&%!%*'(!=$,5'3$%!)5#!#&(*+#'&=&'(!)+/%!,&!9*'(&'+!&%(!(#5'%J$#$!%+#!+'&!9*,*''&!

cU=*P8)/'•! HI]! E)#7%! 9&'(#/J+35(/*'! [;%! a! :/(&%%&! =5T/=5,&K! ,&! J/,(#5(! &%(! $,/=/'$! &(!

n;;‰M!0&!(5=)*'!AF1!"&)!%*'(!5D*+($%!)+/%!,&%!9*,*''&%!%*'(!0&!'*+:&5+!9&'(#/J+3$&%!

[;%! a! :/(&%%&! =5T/=5,&]! R&+T!,5:53&%!%+99&%%/J%! %*'(! #$5,/%$%!)5#! 500/(/*'! 0&!

#&%)&9(/:&=&'(! u;;‰M! )+/%! n;;‰M! 0&! (5=)*'! AFE! V5%S! &(! 9&'(#/J+35(/*'! a! :/(&%%&!

=5T/=5,&! )&'05'(! [;%! )+/%!>=/']!M&%!9*,*''&%!%*'(! ),59$&%!%+#!0&%! (+.&%!1))&'0*#J!

?K@=M! &(! ,&%! EAF! %*'(! $,+$%! 5:&9! n;‰,! 0-&5+! AF5%&PJ#&&! )5#! 9&'(#/J+35(/*'! a! :/(&%%&!

=5T/=5,&!)&'05'(![;%]!M&%!EAF!%*'(!0*%$%!5+!F5'*R#*)!&(!9*'%&#:$%!a!P>;‚I]!

!

!

9] C#5'%9#/)(*=/b+&!

!

M5!(#5'%9#/)(*=/b+&!&%(! ,z$(+0&!0&! ,z&'%&=.,&!0&%!EAF!=&%%53&#%!)#*0+/(%! ,*#%!0+!

)#*9&%%+%!0&!(#5'%9#/)(/*'!0z+'!3$'*=&]!1,,&!)&#=&(!0z5:*/#!+'&!/'0/95(/*'!#&,5(/:&!0+!

(5+T!0&!(#5'%9#/)(/*'!0&!0/JJ$#&'(%!37'&%!05'%!0&%!9*'0/(/*'%!0*''$&%]!

!

E)#7%! &T(#59(/*'! 0-EAF! &(! 0*%53&! @;;'3! 0-EAF! 9*'9&'(#$! 5+! =/'/=+=! a!

?;'3Z‰M!%*'(!&':*U$%!5+!%$b+&'v53&!&'!),5b+&!"IA!m<!)+/(%]!L'!%$b+&'v53&!H,,+=/'5!

E+(*=5(&0!AFE!%&b!&%(!#$5,/%$!)5#!2&9e=5'!I*+,(&#!W&'*=/9%]!!

!

!

a_ I,(*421&%!

!

R5'%! ,&! .+(! 0&! #$5,/%&#! 0/:&#%! (&%(%! &'fU=5(/b+&%! &(! 0&! 9#/%(5,,*3#5)S/&K! ,5!

)#*0+9(/*'!0&!)#*($/'&%!=+(5'(&%!!0&!WXA!0&!-4,%/#+&3).)#,&%(!#$5,/%$&]!R&+T!=+(5'(%!0&!
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,5!C:WXA?!%*'(!#$5,/%$%!B!5+!'/:&5+!0+!%/(&!95(5,U(/b+&!jI"VEk!5J/' !0&!=+(&#!,5!9U%($/'&!

@<!&'!%$#/'&!&(!5+!'/:&5+!0+!%/(&!X!)*+# !=+(&#!,5!%$#/'&!>m@!&'!S/%(/0/'&]!

!

8/T!5=*#9&%!%*'(!0&%%/'$&%!5J/'!0&!#$5,/%&#!+'!9,*'53&!&(!0-*.(&'/#!0&+T!)#*($/'& %!

X/%P(53!&(!=+($&%]!R&+T!5=*#9&%!&T(&#'&%!)*+#!,-5=),/J/95(/*'!0+!37'&!05'%!%5!(*(5,/($!

5:&9! )#$%&'9&! 0-+'! X/%‘(53! &'! IP(&#=/'5,! 05'%! ,&! )1C><.! '*==$&%! #&%)&9(/:&=&'(!

GMHWG?!&(!GMHWGn!)*+#!,&!@-!&(!,&![-]!1(!b+5(#&!5=*#9&%!/'(&#'&%!)*+#!,-5=),/J/95(/*'!0+!

37'&!5:&9!,5!=+(5(/*'!I@<8!'*==$%!#&%)&9(/:&=&'(!GMHWG[!&(!GMHWG>!)*+#!,&!@-!&(!,&!

[-! &(!,-5=),/J/95(/*'!0+!37'&!5:&9!,5!=+(5(/*'!8>m@X!'*==$&%!#&%)&9(/:&=&'(!GMHWG<!

&(!GMHWG@!)*+#!,&!@-!&(!,&![-]!

!

I.&<),/D(/#*/+N7=-OPF8,+&(/+,0/,#/+(#&3(&)*,M0/5QM)(5,
!

OLIGO1 For 5Õ = CATATGGCAGCCACACGCGAC 
OLIGO4 Rev 3Õ = GCGGCCGCTCAATGGTGATGGTGATGGTGCAAAGGCAAGAT 

 
 

I.&<),&*(/#*/+,16('(&)*,
!

OLIGO3 For 5Õ = TACGTCGCGTATTCCTCCCCGTGGGCGACGCGA 
OLIGO2 Rev 3Õ = TCGCGTCGCCCACGGGGAGGAATACGCGACGTA 

 
OLIGO6 For 5Õ = GACCATATCAAGGCGCACTATTACGCGCAGAAG 
OLIGO5 Rev 3Õ = CTTCTGCGCGTAATAGTGCGCCTTGATATGGTC 

 
!

N+5(#&%!"IAK! 5:&9! ,&%! GMHWG?ZGMHWG>K!,&%! GMHWG[ZGMHWGnK! ,&%! GMHWG?ZGMHWG! &(! ,&%!

GMHWG<ZGMHWGn!%*'(!#$5,/%$&%!&'!)5#5,,7,&!9*==&!0$9#/(!05'%!,&!9S5)/(#&!H4]?k.]!5:&9!

,-&'fU=&! X&#9+,5%&! &(! [;! 9U9,&%]! L'! 3&,!21C! 0-535#*%&! &%(! #$5,/%$! )+/%! ,&%! .5'0&%!

9*##&%)*'05'(! 5+T! J#53=&'(%! 5=),/J/$%! %*'(! 0$9*+)$&%]! M&%! J#53=&'(%! %*'(! )+#/J/$%! a!

,-5/0&!0-+'!e/(!H,,+%(#5!W6q!jW1!S&5,(S95#&k]!M-$,+(/*'!J/'5,&!&%(!#$5,/%$&!5:&9![;‰M!0-&5+!

+,(#5!)+#&]!L'&!(#*/%/7=&!"IA!&%(!&'%+/(&!&JJ&9(+$&!5:&9!,&%!0&+T!J#53=&'(%!)*+#!9S5b+&!

=+(5(/*'K!%5'%! *,/3*!5:&9! ,-&'fU=&!X&#9+,5%&!%+#!?;! 9U9,&%]!M&%!GMHWG?ZGMHWGn!%*'(!

&'%+/(&! 5D*+($%! 5+T! =$,5'3&%! )+/%! +'&! 0&#'/7#&! "IA! &%(! #$5,/%$&! 5:&9! ,-&'fU=&!

X&#9+,5%&!&(![;!9U9,&%]!L'!3&,!21C!0-535#*%&!&%(!#$5,/%$!)+/%!,&%!.5'0&%!9*##&%)*'05'(&%!

5+T! J#53=&'(%! 5=),/J/$%!%*'(!0$9*+)$&%]! M&%! J#53=&'(%!%*'(! )+#/J/$%!a! ,-5/0&! 0-+'! e/(!

H,,+%(#5!W6q!jW1!S&5,(S95#&k]!M-$,+(/*'!J/'5,&!&%(!#$5,/%$&!5:&9!t;‰M!0-&5+!+,(#5!)+#&]!L'&!

0/3&%(/*'! 0&%! J#53=&'(%!&%(! &'%+/(&! #$5,/%$&! 5:&9! ,&%! t;‰M! $,+$%K! m‰M! 0&! (5=)*'! 0&!
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0/3&%(/*'!&(!?K@‰M!0&!9S5b+&!&'fU=&!0&!#&%(#/9(/*'!9*##&%)*'05'(&%!5+!%/(&!F0&H!&(!F*(H!

)&'05'(!?X!a![u‚I]!M&!J#53=&'(!&%(!)+#/J/$!a!,-5/0&!0-+'!e/(!H,,+%(#5!W6q!jW1!S&5,(S95#&k]!

M-$,+(/*'! J/'5,&! &%(! #$5,/%$&! 5:&9! [;‰M! 0-&5+! +,(#5! )+#&]! "*+#! ,5! ,/35(/*'K! ?@‰M! 0&!

J#53=&'(!&(!?K@‰M!0&!),5%=/0&!)1C><.!%*'(!=$,5'3$%!&(!9S5+JJ$%!?=/'!a!@;‚I]!>‰M!0&!

(5=)*'! ,/35%&!&(!>‰M!0&! ,/35%&!%*'(!&'%+/(&!5D*+($%!5+!=$,5'3&! ),5%=/0&ZJ#53=&'(!&(!

/'9+.$! ?! '+/(! a! n‚I]! R&%! %*+9S&%! 0-1%9S&#/9S/5! 9*,/! RX@‡! %*'(! (#5'%J*#=$&%! 5:&9! ,&!

),5%=/0&! )5#! 9S*9! (S&#=/b+&]! ?;‰M! 0&! ),5%=/0&! %*'(! 5D*+($%! a! n;‰M! 0&! .59($#/&%!

9*=)$(&'(&%! &(! ),59$! [;=/'! 05'%! ,5! 3,59&]! M&! =$,5'3&! &%(! &'%+/(&! 9S5+JJ$! [;%! a! n>‚I!

)+/%!),59$!a!'*+:&5+!05'%!,5!3,59&!@=/']!@;;‰M!0&!8GI!j>;3ZM!0&!.59(*(#U)(*'&K!@3ZM!

0-&T(#5/(! 0&! ,&:+#&K! ;K@3ZM!0&!F5I,K! ;K>3ZM!0&!dI,!&(! ?;=MZM!0-+'&!%*,+(/*'! J/,(#$&!0&!

O38Gn!?OK!O3I,>!?O!&(!?;=MZM!0&!3,+9*%&!>;}k]!M&%!.59($#/&%!%*'(!/'9+.$&%!?X!a![u‚I!

%*+%! 53/(5(/*'! ?@;#)=]! M&%! (+.&%! %*'(! 9&'(#/J+3$%! ?=/'! a! ?[;;;#)=K! [;;‰M! 0&!

%+#'53&5'(! &%(! $,/=/'$! &(! ,&! 9+,*(! &%(! #&)#/%! 5:&9! ,&! %+#'53&5'(! #&%(5'(]! 8*+%! S*((&!

%($#/,&K! %+#! +'&! .*/(&! 0&! M2! 535#! [@3ZM! %*'(! $(5,$%! @;‰3Z=M! 0&! e5'5=U9/'&! jI/! ‹!

@;=3Z=Mk! )+/%! ,&! 9+,*(! .59($#/&'! )#$5,5.,&=&'(! #&)#/%]! M&%!.*/(&%! %*'(! ),59$&%! 05'%!

+'&!$(+:&!a![u‚I!a!,-*.%9+#/($!)&'05'(!+'&!'+/(]!M&!,&'0&=5/'!+'!9,*'&!&%(!%$,&9(/*''$!

)*+#! %&#:/#! a! ,5! )#*0+9(/*'! 0&! ),5%=/0&]! L'&! "IA! %+#! 9*,*'/&! 05'%! ,&%! 9*'0/(/*'%!

0$9#/(&%! 05'%! ,&! 9S5)/(#&! H4]?k.]! 5:&9! ,-&'fU=&! W*C5b! J,&T/!&%(! )#$5,5.,&=&'(! #$5,/%$&!

5:5'(! ,5! )#*0+9(/*'! 5J/'! 0&! :$#/J/&#! b+&! ,&! 9,*'&! %*/(! )*%/(/J]! L'&! J*/%! (&%($! )*%/(/JK! ,5!

)#*0+9(/*'!0&!),5%=/0&!&%(!#$5,/%$&]!L'!9,*'&!&%(!)/b+$!%+#!.*/(&!&(!5D*+($!0/#&9(&=&'(!

05'%!+'!=/,/&+!M2!,/b+/0&!j@=Mk!9*'(&'5'(!@;‰3Z=M!0&!e5'5=U9/'&!&(!/'9+.$!?!'+/(!a!

[u‚I!%*+%!53/(5(/*'!?@;#)=]!M&!,&'0&=5/'! ,&%!),5%=/0&%!)#*0+/(%!%*'(!)+#/J/$%!a!,-5/0&!

0-+'! e/(! "+#&Y/&,0•! ",5%=/0! O/'/)#&)! %U%(&=! j"#*=&35k! %&,*'! ,&%! #&9*=5'05(/*'! 0+!

J*+#'/%%&+#]!M&%!@!=M!0&!9+,(+#&!%*'(!9&'(#/J+3$%K!,&!%+#'53&5'(!$,/=/'$!&(!,&!9+,*(!#&)#/%!

05'%! <;;‰M! 0-&5+! +,(#5! )+#&]! ?;;‰M! 0&! (5=)*'! 0&! ,U%&! &(! [@;‰M! 0&! %*,+(/*'! 0&!

'&+(#5,/%5(/*'!%*'(!5D*+($%!&(!,&!(+.&!&%(!=$,5'3$!)5#!#&(*+#'&=5'(!)+/%!9&'(/J+3$![=/'K!

:/(&%%&!=5T/=+=]!M&!%+#'53&5'(!&%(!(#5'%J$#$!%+#!+'&!9*,*''&!"+#&Y/&,0•!O/'/9*,+='!

&(!9&'(#/J+3$!?@%]!>;;‰M!0&!(5=)*'!A12!%*'(!5D*+($%!%+#!,5!9*,*''&]!L'&!9&'(#/J+35(/*'!

0&!?@%!&%(!0&!'*+:&5+!#$5,/%$&!)+/%!n;;‰M!0&!%*,+(/*'!0&!,5:53&!IVI!%*'(!5D*+($%!%+#!,5!

9*,*''&!&(!9&'(#/J+3$![;%]!M5!9*,*''&!&%(!(#5'%J$#$&!%+#!+'!(+.&!1))&'0*#J!?K@=M!&(!,&%!

),5%=/0&%! %*'(! $,+$%! 5:&9! [;‰M! 0-&5+! +,(#5! )+#&]! ?@‰M! 0&! ),5%=/0&%! %*'(! &':*U$%!5+!

%$b+&'v53&!5J/'!0&!:$#/J/&#!,-&T59(/(+0&!0&!,5!%$b+&'9&!&(!,5!)#$%&'9&!0&!,5!=+(5(/*'!5+!

'/:&5+!0+!%/(&!95(5,U(/b+&!I@<8!*+!0+!%/(&!8>m@X]!
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L'&! J*/%! ,5! %$b+&'9&! :$#/J/$&! &T59(&! ,5! )#*0+9(/*'! 0&! ,5! )#*($/'&! =+(5'(&! )5#!

(#5'%J*#=5(/*'! 0&! %*+9S&! 0-=+3:/#&3:&', 3).&,A*%&((5! )MU%8! )+/%! ,5! )+#/J/95(/*'! 0&! ,5!

)#*($/'&!X/%P(53!%*'(!#$5,/%$&%!9*==&!0$9#/(!05'%!,&!9S5)/(#&!4H]?k]!

!

!

Y\ "&)#12A+&%!-&!<,(*4(= 2A+&!

!

^_ 8K*,6)*2(1!-&%!<,(*421&%!

!

5] M&%!)#*($/'&%!0&!%$9#$(*=&!

!

E)#7%! 9+,(+#&! 0&%! %*+9S&%! %+#! .*/%! 0&! Sl(#&! *+! 9Sl'&! 5+./&#! 9*==&! 0$9#/(!

)#$9$0&==&'(!05'%!,&!)5#53#5)S&!HHH]>kK! ,&%!)#*($/'&%!/=),/b+$&%!05'%!,5!0$3#505(/*'!

0+!.*/%!%*'(!&T(#5/(&%]!M&!=$,5'3&!*.(&'+!&%(!5))&,$!%$9#$(*=&]!

!

M&%!$)#*+:&((&%!0&!.*/%!0$)*+#:+&%!0&!9S5=)/3'*'!%*'(!),59$&%!05'%!0&%!65,9*'!

0&!@;=M!a!#5/%*'!0&!%/T!)5#!(+.&!=5T/=+=]!L'!(5=)*'!59$(5(&!0&!%*0/+=!;K?O!)XnK@!

&%(!5D*+($!j@=M!)*+#!(#*/%!$)#*+:&((&%k!&(!,&%!(+.&%!%*'(!/'9+.$%!9*+9S$%!%*+%!53/(5(/*'!

)&'05'(!>X!a!(&=)$#5(+#&!5=./5'(&]!M&%!$)#*+:&((&%!%*'(!&'%+/(&!&',&:$&%!0&%!(+.&%!&(!

9&+TP9/!%*'(!9&'(#/J+3$%!?;=/'!a!?;;;;3!a!(&=)$#5(+#&!5=./5'(&]!M&%!%+#'53&5'(%!%*'(!
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O$(5%$b+*o5!5+./&#!0/9S,*#*! I70#&!0+#5=&'!59$(*'&!

O$,7f&!0+#5=&'!59$(*'&! ISw(5/3'&#!'h+0%!:/:5'(%!0+!=/,/&+!&5+!

Xl(#&!0+#5=&'!59$(*'&!)5#5,,7,&! F*U&#!0+#5=&'!&5+!

O&#/%/&#!0+#5=&'!59$(*'&!)5#5,,7,&! "/'!=5#/( /=&!'h+0%!:/:5'(%!0+!=/,/&+!&5+!

1)/9$5!0+#5=&'!59$(*'& ! C$=*/'!RO8G !

"6B.&6+!^^!@!"6B.&6+!-&%!-2[[4,&1*%!&K*,6)*2B.&%!*&%*4%!<(+,!.&%!*&%*%!21*&,6)*2(1%!<,(*421&V.2>61-%\!!
bU&BB2VG&1e&-&,!&*!6.\]!`Q^O_!

!

!

.]  E9(/:/($!&%($#5%&!

!

M&%!&T)$#/&'9&%!0&!9*=)$(/(/*'!%*'(!.5%$&%!%+#!,z59(/:/($!&%($#5%&!0&!,5!)#*($/'&!

+(/,/%5'(!,&!@!9S,*#*=$(SU,J,+*#&%9$/'&!0/59$(5(&!jIO6REk!9*==&!%+%.%(#5(!J,+*#&%9&'(]!

!

I&%!&%%5/%!%*'(! #$5,/%$%!&'! =/9#*),5b+&%! 0&! m<! )+/(%! &(!,&%!=&%+#&%!%*'(!

&JJ&9(+$&%!05'%!+'! ,&9(&+#!0&!=/9#*),5b+&%!:/9(*#[!jV5,,59!"5#e/'!1,=&#!M/J&!89/&'9&%k!

5:&9!+'&!,*'3+&+#!0-*'0&!0-$=/%%/*'!a!@[@'=!&(!0-&T9/(5(/*'!a!nt@'=]!L'&!%*,+(/*'!&%(!

)#$)5#$&!5:&9!>?!=,!0&!(5=)*'!C1![;=O!j[;=O!C#/%XI,!)XtK!1RCE!;K?=OkK!?;K@=,!0&!

IO6RE!a!?;;‰OK!>?;“M!0&!W8X!?;;=O!&(!>?;“M!0&!)#*($/'&%!j9*'9&'(#5(/*'!*)(/=5,&!

0$(&#=/'$&!&'!)#$P(&%(k]!?mm“M!0&!,5!%*,+(/*'!%*'(!0/%(#/.+$%!05'%!9S5b+&!)+/(%!&(!0&%!

)#&=/7#&%!=&%+#&%!%*'(!&JJ&9(+$&%!)&'05'(!?;=/'! a!#5/%*'!0-+'&!=&%+#&! )5#!=/'+(&]!

"+/%!?‰M!0&!%+.%(#5(!j&T(#59(/.,&%!0&!.*/%K!IJ]!C5.,&5+!)#$9$0&'(k!&%(!5D*+($!05'%!9S5b+&!

)+/(%]!R&!'*+:&,,&%!=&%+#&%!%*'(!)#/%&%!)&'05'(!<;=/'!(*+(&%!,&%!=/'+(&%]!M5!0/JJ$#&'9&!

0&!J,+*#&%9&'9&!&'(#&!,5!)#*($/'&!%&+,&!&(!,5!)#*($/'&!&'!)#$%&'9&!0&!%+.%(#5(!&%(!&'%+/(&!

95,9+,$&!&(!,&%!0*''$&%!%*'(!'*#=5,/%$&%]!

!

!

!



?'($#&/.,/(,?$(:)0/+ ,

!m@!

O_ "&%*!-&!%(.+B2.2*4!

!

R&%!(&%(%!0&!%*,+./,/($!%+#!0&%!&T%+05(%!0&!,5!%*+9S&!C:?>?t!%*'(!#$5,/%$%!5J/'!0&!

0$(&#=/'&#! +'! $:&'(+&,! )*(&'(/&,! &T(#59(&+#! 0&! 9&%! &T%+05(%]! I&%! 5'5U,U%&%! *'(! $($!

#$5,/%$!&'!9*,,5.*#5(/*'!5:&9! ,&!M5.*#5(*/#&!0-1(+0&%!&(!0&!A&9S&#9S&%!%+#! ,&!O5($#/5+!

2*/%!M1AOE2K!L'/:&#%/($!0&!M*##5/'&!j1E!n[u;k]!

?;=3! 0&! %9/+#&! 0&! 9Sl'&! %*'(! /'9+.$&%! 05'%! 0&!n;;‰O! 0-&5+K! RO8GK! 59$(*'&! *+!

0-&T%+05(!)&'05'(!>nX]!!

La cha”ne UHPLC utilisŽe pour les analyses est une Shimadzu LCMS-8030 (Kyoto, Japon) 

munie dÕun dŽtecteur UV-vis ˆ barrettes de diodes et dÕun spectrom•tre de masse triple-

quadrup™les. Elle est constituŽe dÕun injecteur automatisŽ SIL-20A pour un volume 

dÕinjection de 2"L, de deux pompes LC-20AD pour le mŽlange des deux flux de solvants 

dŽgazŽs en ligne, dÕun four CTO 20-A contenant une colonne C18 (Phenomenex¨  Luna 3u 

150 x 3 mm) thermostatŽe ˆ 40¡C et dÕun dŽtecteur ˆ barrettes de diodes SPD-M20A muni 

dÕune diode en tungst•ne et une diode de deuterium enregistrant de 190 ˆ 800 nm. LÕŽluant 

est constituŽ dÕun mŽlange dÕeau ultra-pure acidifiŽe ˆ 0,1% dÕacide formique (solvant A) et 

dÕacŽtonitrile acidifiŽ ˆ 0,1% dÕacide formique (solvant B)  avec un dŽbit total de 0.4mL/min. 

Sa composition Žvolue selon le gradient binaire suivant, avec une pression maximale de 

4550 psi : 

 

Proportion A/B Temps (min) 

95/5 0 

95/5 1 

50/50 9 

95/5 10 

 

Le spectrom•tre de masse a ŽtŽ utilisŽ en mode simple quadrup™le. Il est ŽquipŽ dÕun 

ŽlectronŽbuliseur (ESI) comme source dÕionisation et utilise de lÕazote comme gaz de 

nŽbulisation (3,0L/min) et gaz de sŽchage (15,0L/min). Les tempŽratures de nŽbulisation et 

dŽsolvatation sont respectivement 250 et 400 ¡C.  Les potentiels dÕionisation sont de +4,5kV/-

3,5kV. Les spectres de masse et  chromatogrammes sont enregistrŽs en mode positif et en 

mode nŽgatif avec une rŽsolution de 15000 amu/sec dans la gamme m/z 100-2000. 

Le logiciel utilisŽ pour piloter le matŽriel et retraiter les donnŽes dÕacquisition est 

LabSolutions 5.4  



?'($#&/.,/(,?$(:)0/+ ,
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YTT\ D2),(%)(<2&!

!

M5!%*+9S&!C:?>?t!%+#!OE!5)#7%!+'!=*/%!0&!9+,(+#&!&%(!*.%&#:$&!5+!=/9#*%9*)&!

$,&9(#*'/b+&!a!.5,5U53&!jO12k]!M&%!*%&#:5(/*'!5+!O12!*'!$($!#$5,/%$&%!%+#!,5!),5(&J*#=&!

0-$9*,*3/&!J*'9(/*''&,,&!HFAEPM*##5/'&K!116P"C16PO/9#*%9*)/&!1,&9(#*'/b+&]!

R&%!),+3%!%*'(!0$9*+)$%!*.%&#:$!5+!O12]!

M-&T%+05(! 5)#7%! +,(#59&'(#/J+35(/*'! &%(! *.%&#:$]! [=M! 0-&T%+05(! %*'(! +,(#59&'(#/J+3$!

)&'05'(! ?S! a! ?[[;;;3! j2&9e=5'! MPt;K! #*(*#! 8V[>k]! M&! %+#'53&5'(! &%(! $,/=/'$! &(! ,&!

9+,*(!%(*9e$!a!n‚I!D+%b+-a!5'5,U%&!5+!O12]!

!

YTTT\ H,2%*6..(>,6<#2&!

!

R&%!$(+0&%!0&!9#/%(5,,*3#5)S/&!%*'(!#$5,/%$&%!&'!9*,,5.*#5(/*'!5:&9!,&!,5.*#5(*/#&!

0&! 9#/%(5,,*3#5)S/&K!IAO>K! M5.*#5(*/#&! 0&! I#/%(5,,*3#5)S/&K! A$%*'5'9&! O53'$(/b+&! &(!

O*0$,/%5(/*'%K!LOA!IFA8!u;[<K!L'/:&#%/($!0&!M*##5/'&]!

M&%!9*'0/(/*'%! /'/(/5,&%!0&!9#/%(5,,/%5(/*'!%*'(!#$5,/%$&%!)5#! ,5!=$(S*0&!0&!0/JJ+%/*'!0&!

:5)&+#!5:&9!+'! '5'*,/(#&0/%)&'%/'3!O*%b+/(*•! %U%(7=&!jCC"!M5.(&9Sk]!M&%!),5b+&%!0&!

9#/%(5,,/%5(/*'!%*'(!%(*9e$&%!a!?t#I!05'%!+'!A*9eH=53&#?;;;CO!j6*#=+,5C#/TkK!%U%(7=&!

0z/=53&#/&! 5+(*=5(/%$&! )*+#! %+#:&/,,&#! ,5! 9#*/%%5'9&! 0&%! 9#/%(5+T]! L'&! *)(/=/%5(/*'!

=5'+&,,&!&%(!#$5,/%$&!05'%!0&%!),5b+&%!a!,z5/0&!0&!,5!M/=.#*!S5'3/'30#*)]!M&%!0*''$&%!

0&!0/JJ#59(/*'!0&%!#5U*'%!q!)*+#!,&%!W8C!9#/%(5,,/%$&%!%*'(!#&9+&/,,/&%!%+#!,/3'&!0&!,+=/7#&!

2O?n!5+!%U'9S#*(#*']!M&%!/=53&%!0&!0/JJ#59(/*'!%*'(!/'($3#$&%!5+!)#*3#5==&!qR8!&(!,&%!

95,9+,%!9#/%(5,,*3#5)S/b+&%!%*'(!#$5,/%$%!5:&9!,&%!)#*3#5==&%!0&!,5!%+/(&!0+!)#*3#5==&!

0&! II"n]! M&%! %(#+9(+#&%! =*,$9+,5/#&%! 0&%! W8C! %*'(! &'%+/(&! #$%*,+&%! &(!,&%! 0*''$&%!

%(#+9(+#&,,&%!%*'(!3$'$#$&%!5:&9!"UOGM!j!S(()BZZ{{{])U=*,]*#3!k]!

!

!
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U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,5,

!?;;!

H#6<2*,&!T!@!

716.?%&!-+!<(.?=(,<#2%=&!-+!%?%*$=&!-&!-4>,6-6*2(1!

&K*,6)&..+.62,&!-&!!"#$%&%'()%"'*+,-,"!&1!<,4%&1)&!-&!

B(2%\!

!

!

MzSU)*(S7%&!)#/'9/)5,&!0&!(#5:5/,!$(5/(!b+&!,5!0/:&#%/($!9S/=/b+&!&(!%(#+9(+#5,&!0+!

%+.%(#5(! ,/3'*9&,,+,*%/b+&!/'J,+&'9&! ,z505)(5(/*'! 0&%! 9S5=)/3'*'%K! &'! )5#(/9+,/&#! ,5!

0/:&#%/($!0&%!0/JJ$#&'(%!%U%(7=&%!&'fU=5(/b+&%!/=),/b+$%!05'%!,5!0$3#505(/*'!0+!.*/%]!

M&%! (#5:5+T! #$5,/%$%! 05'%! 9&!9S5)/(#&!5:5/&'(! )*+#! .+(! ! 0&! 95#59($#/%&#!+'!

)*,U=*#)S/%=&!)S$'*(U)/b+& !!/'(#5%)$9/J/b+&!9S&f!-#'1/(/+,%/#+&3).)#,,/$!*+!'*'!a!%*'!

&':/#*''&=&'(]!

!

!

T\ 716.?%&%!-+!<(.?=(,<#2%=&! -&!!"#$%&%'()%"'*+,-,"!

!

"*+#! '*(#&! $(+0&! %+#! ,&! )S$'*(U)&! '*+%! 5:*'%! (#5:5/,,$! %+#! ?;! %*+9S&%! 0&!

-4,%/#+&3).)#!%$,&9(/*''$&%!&'!95(5,*3+&]!"*+#!J5/#&!,&!9S*/T!05'%!,5!%$,&9(/*'!0&%!%*+9S&%K!

/,! $(5/(! /=)*#(5'(! 0&! 9*''5r(#&! ,-&%%&'9&! 0&! ,-5#.#&! %+#! ,5b+&,,&! 5:5/(! $($! )#$,&:$&!,5!

%*+9S&!&(!9*''5r(#&!,&! )5U%!0-*#/3/'&!0&%!%*+9S&%]!E:*/#!9*''5/%%5'9&!0&!,-&%%&'9&!0&!

,-5#.#&! 0-*#/3/'&!$(5/(! /=)*#('(! )+/%b+&! '*(#&! SU)*(S7%&! 0&! (#5:5/,! $(5/(! b+&! 9&,,&P9/!

/'J,+&'9&!,-&%)79&!0&!9S5=)/3'*'!b+/!%-U!0$:&,*))&]!R&!),+%K!9*''5r(#&!,&!)5U%!0-*#/3/'&!

$(5/(!$35,&=&'(!+'!9#/(7#&!0-/'($#l(]!R5'%!,&!95%!0-+'!)*,U=*#)S/%=&!)S$'*(U)/b+&!0&%!

%*+9S&%K!9&!0&#'/&#!9#/(7#&!)*+##5/(!5+%%/!/'J,+&'9&#!,-505)(5(/*'!0&%!9S5=)/3'*'%]!I&%!

%*+9S&%! )#*:&''&5/&'( ! 0&! f*'&%! 3$*3#5)S/b+&%! :5#/$&%! j6#5'9&K! E=$#/b+&K! F*+:&,,&P

c$,5'0&K!F*#:73&K!2&,3/b+&k!&(!*'(!$($!/%*,$&%!%+#!0/JJ$#&'(&%!&%%&'9&%!0&!.*/%!0&!J&+/,,+%!

j9Sl'&K! Sl(#&K! .*+,&5+k]! E:5'(!(*+(&! $(+0&K! '*+%! 5:*'%! #$5,/%$!+'! %$b+&'v53&! %+#! ,&%!

#$3/*'%!HC8!0&%!0/JJ$#&'(&%!%*+9S&%!jE''&T&!@k!5J/'!0&!:$#/J/&#!%/!,&%!%*+9S&%!$(5/&'(!./&'!

9&,,&%! %$,&9(/*''$&%]!L'! .,5%(! 0&%! %$b+&'9&%!*.(&'+&%!05'%! ,5! .5'b+&! 0&! 0*''$& %!0&!

#$J$#&'9&K!OU9*%*=!̀ WH!-#'1/(/+,%/#+&3).)#,4?];! 5!$($!&JJ&9(+$]! I&,+/! '*+%!5!)&#=/%!0&!

:5,/0&#!,-5))5#(&'5'9&! 0&%! %*+9S&%! 5+! 3&'#&! &(! &%)79&!-4, %/#+&3).)#!jC5.,&5+!?>k],L'!!



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,5,

!?;?!

5,/3'&=&'(! 0&! %$b+&'9&%! 5:&9! 0-5+(#&%!%*+9S&%!/0&'(/J/$&%! 9*==&!-4, %/#+&3).)#,&(!

0-5+(#&%! %$b+&'9&%! 5))5#(&'5'(! a! 0&%! *#35'/%=&%! 0-&%)79&%! 0/JJ$#&'(&%! 5!$($! &JJ&9(+$!

05'%!,&!.+(!0&!#$5,/%&#!+'!5#.#&!)SU,*3$'$(/b+&!j6/3+#&![@k]!8+#!9&(!5#.#&K!(#*/%!3#*+)&%!

)&+:&'(! l(#&! 0/%(/'3+$%! 5:&9! 0&%! .**(%(#5)%! #*.+%(&%]!M&%! .**(%(#5)%! )&#=&((&'(!

0-&%(/=&#! ,5! #*.+%(&%%&! 0&! ,5! )SU,*3$'/&]! L'&! :5,&+#! &'! 0&%%*+%! 0&! u;! '&! %&#5!

3$'$#5,&=&'(!)5%!)#/%&!&'!9*=)(&K!9*'%/0$#$&!9*==&!'*'!9#$0/.,&]!M&!)#&=/&#!3#*+)&!

#$+'/! ,&%! 0&+T! %*+9S&%! 0&! 3&'#&%! 0/JJ$#&'(%! 5+T! C#5=&(&%!B!;)*&)7:)#', 76(/'*', &(!

V(/#/61, :&#+6(1]! I&((&! .#5'9S&! /'0/b+&! +'! .**(%(#5) ! 0&! mmK! 9*'J/#=5'(! ./&'! ,&%!

0/JJ$#&'9&%!0&!3&'#&!0&!%&%!*#35'/%=&%]!R&!),+%!+'&!0/%(/'9(/*'!)&+(!$35,&=&'(!l(#&!J5/(&!

&'(#&!,&%!&%)79&%]!M-5#.#&!)SU,*3$'$(/b+&!)#$%&'(&!+'!.**(%(#5)!0&!t@!&'(#&!,&%!%*+9S&%!

0&!-4,%/#+&3).)#,!&(! ,&%!5+(#&%!&%)79&%!0&!-#'1/(/+! +7]!M&%!%*+9S&%!0&! '*(#&!$(+0&!%*'(!

:5,/0$&%!9*==&!5))5#(&'5'(!5+!3&'#&!-#'1/(/+!&(!&%)79&!%/#+&3).)#]!!

!

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

#.234(!
5671)+#/(!

8619(:;#31<<.0'=>?@:ABCD:EFC@:!GGHI?%! 89::C:C>! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:ABCD:EFC@>!:CCHCC%! 89::C:C>! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:>GAD:EA?@:!:CCHCC%! 89:>:E! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:>GAD:EA?@>!:CCHCC%! 89:>:E! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:>EID:EBF@:!GGH?I%! 89:>:G! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:>EGD:EFC@:!GGH?E%! 89:>B>! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=G@>>EE?AID
>>EEG:?@:! :CCHCC%! 89:>B>! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:>EGD:EFC@:!GGHI?%! 89:BB??! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:>EGD:EFC@>!GGH??%! 89:BB??! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:ACAD:EEC@:!GGHI?%! 89??EEG! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:ACAD:EEC@>!GBHIF%! 89??EEG! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:ACAD:EEC@A!GIHBC%! 89??EEG! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:ACAD:EEC@?!:CCHCC%! 89??EEG! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:>EGD:EFC@:!GGHEA%! 89IC! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=G@>>EE?AID
>>EEG:?@:! :CCHCC%! 89IC! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:ACAD:EIF@:!GGHI?%! 89I:! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:ACAD:EIF@>!GFHGI%! 89I:! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:ACAD:EIF@A!:CCHCC%! 89I:! 861/(*(#!9(6#+3.0.6!9:HC!
8619(:;#31<<.0'=>?@:ACAD:EIF@?!:CCHCC%! 89I:! 861/(*(#!9(6#+3.0.6!9:HC!

"6B.&6+!^`! @!"6B.&6+!2%%+!-+!B.6%*!&1*,&!.&%!%4A+&1)&%!-&%!%(+)#&%!%4.&)*2(114&%!6<,$%!
6=<.2[2)6*2(1!-&%!,4>2(1%!T"R!63&)!.&!>41(=&!-&!,4[4,&1)&!-&! !"#$%&%'()%"'*+,-," !-+!EST\!

M%<i!%4A+&1)&!-&!./(,>612%=&!63&)!.&A+&.!.6!%4A+&1)&!-&!.6!%(+)#&!%4.&)*2(114&!6!4*4!B.6%*4&!o!
y! M%<!-/2&1-2*2*4i!<(+,)&1*6>&!-/2-&1*2*4!&1*,&!.6!%4A+&1)&!-&!./(,>612%=&!B.6%*4!&*!.6!%4A+&1)&!



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,5,

!?;>!

-&!.6!%(+)#&!%4.&)*2(114& !o!J(=!-&!.6!%(+)#&!i!%(+)#&!%4.&)*2(114&!6+!.6B(,6*(2,&!o!
:,>612%=&!i! S&1,&!&*!&%<$)&!g!.6A+&..&!.6!%(+)#&!%4A+&1)4&!6<<6,*2&1*\!!

!
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#&)#$%&'(5/&'(!b+5'(! a! &,,&%!>[}! 0&%! SU0#*,5%&%]! F*+%!5:*'%! *.%&#:$! $35,&=&'(! +'!

3#5'0!'*=.#&!0-*TU0* P#$0+9(5%&%K!>;}K!9*=)#&'5'(!0&%!)&#*TU05%&%!9*==&!,&%!M/"!&(!

0&%!*TU05%&%! 9*==&! ,&%! ,5995%&%]! 1'! #&:5'9S&! &'! 9*=)5#5/%*'! 5:&9! ,&%! %$9#$(*=&%!

9Sl'&!5+./&#K!,&%!%$9#$(*=&%!Sl(#&!9*=)*#(5/&'(! .&5+9*+)!=*/'%!0&!)&(/(&%!)#*($/'&%K!

88"K!5:&9!%&+,&=&'(![}!9*'(#&!?<}!%+#!9Sl'&!5+./&#]!

!

M5!9*=)5#5/%*'!0&%!%$9#$(*=&%!05'%!,&+#! /'($3#5,/($! '&! )&#=&((5/(!)5%!0&!J5/#&!

0&! 0/JJ$#&'9&! %/3'/J/95(/:&! &'(#&! ,&%! 0&+T!&(! 5+9+'! &JJ&(! ^!&%%&'9&! 0&! 0$3#505(/*'!_! '&!

)&+(!l(#&!*.%&#:$]!1'!&JJ&(!,&%!)#*)*#(/*'%!#&%)&9(/:&%!0&!9S5b+&!&'fU=&!$(5/(!%/=/,5/#&%!

0-+'!%$9#$(*=&!a!+'!5+(#&!5:&9!+'&!=5D*#/($!0-SU0#*,5%&%!j),+%!0&!@;}k]!1,,&%!$(5/&'(!



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,5,

!??@!

05'%! ,&%! 0&+T! 95%! #&)#$%&'($&%! )5#! 0&%! 3,U9*%/0&%! SU0#*,5%&%! &(! 0&%! )&)(/05%&%!

#&%)&9(/:&=&'(! a! uu}! &(! >[}]! M&%!*TU0*#&0+9(5%&%!$(5/&'(! $35,&=&'(! J*#(&=&'(!

%$9#$($&%!&(!#&)#$%&'(5/&'(!&':/#*'!>;}!0&%!) #*($/'&%!(*(5,&%!0&%!%$9#$(*=&%]!

!

!

!
N2>+,&!OP!@!R&)*&+,!,&<,4%&1*61*!.&%!-2[[4,&1*&%![6=2..&%!-&!<,(*421&%!,&*,(+34&%!-61%!.&%!

%4),4*(=&%!)#v1&!6+B2&,!b6_!&*!.&%!%4),4*(=&%!#v*,&!bB_!

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

*&+1,2'&+,',-
.0-

3#$&!4+,',-
5.0-

4#+,',-
.0-

6,!7'&+,',-
.0-

+(*&',-
80-

61)!11(',-
80-

,,9-
.80-

!"#$%&'()#*+,,&'(%-&$./*&'(0"1'&$2&$2(%#$'(,&'('13"124*&'('5"(367$&(#58+&"(

:3-

9'9*6$+,',-

!"6$+,',-

9'&!"6$+,',-

;-

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

*&+1,2'&+,'-
/0-

3#$&!4+,'-
560-

4#+,'-
.0-

7,!8'&+,'-
90-

47:+,'-
/0-

+(*&'-
;0-

71)!11('-
<0-

,,=-
>0-

!"#$%&'()#*+,,&'(%-&$./*&'(0"1'&$2&$2(%#$'(,&'('13"124*&'('5"(672"&(

?-



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,5,

!??<!

!
"5#! ,5! %+/(&! '*+%! 5:*'%! #&35#0$! ,5! #$)5#(/(/*'! 0&%! 0/JJ$#&'(&%! 9,5%%&%! 0-&'fU=&%!

)#$%&'(&%!05'%!9S5b+&!%$9#$(*=&!)*+#!9S5b+&!%*+9S&!0&!-4,%/#+&3).)#!j6/3+#&!n<k]!F*+%!

'-5:*'%!)5%! *.%&#:$!0&!0/JJ$#&'9&%!%/3'/J/95(/:&%!&'(#&!,&%!%*+9S&%!b+&!9&!%*/(!05'%!,&%!

%$9#$(*=&%!9Sl'&! 5+./&#! *+! %$9#$(*=&!Sl(#&]! 1'! &JJ&(! ,&! '*=.#&! (#7%! /=)*#(5'(! 0&!

)#*($/'&%!9*'(&'+&%!05'%!,&%!%$9#$(*=&%!'&!'*+%!)&#=&(!)5%!0-*.(&'/#!0&%!/'0/95(/*'%!

%+#! ,&%!0/JJ$#&'(%! )S$'*(U)&%!0&%!%*+9S&%!&(!0&! :/%+5,/%&#!+'! )*(&'(/&,!&JJ&(! ^!&%%&'9&!

0-*#/3/'&!_]!

!

!

!
N2>+,&!Ok!@!M2%*(>,6==&%!&=<2.4%!̂QQy!-&%!-2[[4,&1*&%!).6%%&%!&1C?=6*2A+&%!,&*,(+34&%!<(+,!

)#6A+&!%(+)#&!-&!!C()%"'*+,-,"(-61%!)#6A+&!%4),4*(=&!@!b6_!)#v1&!6+B2&,!&*!bB_!#v*,&\!

!"#

$!"#

%!"#

&!"#

'!"#

(!"#

)!"#

*!"#

+!"#

,!"#

$!!"#

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

//0#

12342256#

75-86#

1/49687/6#

:;7/6#

<;=84:7/6#

-872/>687/6#

4?;=4@86=53-7/6#

A#

!"#

$!"#

%!"#

&!"#

'!"#

(!"#

)!"#

*!"#

+!"#

,!"#

$!!"#

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

//0#

12342256#

75-86#

1/49687/6#

:;7/6#

<;=84:7/6#

-872/>687/6#

4?;=4@86=53-7/6#

A#
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!??u!

"*+#! ,5!%+/(&!0&! ,-$(+0&! '*+%!5:*'%!0$9/0$!0&!(#5:5/,,&#!%+#! ,&%!>@!)#*($/'&%!,&%!

),+%!5.*'05'(&%!05'%!,&%!%$9#$(*=&%!9Sl'&!5+./&#!&(! ,&%!%$9#$(*=&%!Sl(#&]!M&! '*=.#&!

(#7%!/=)*#(5'(!0&!)#*($/'&%!9*'(&'+&%!05'%!9&+T!9/! '&!'*+%!)&#=&((5/(!)5%!0&!0$353&#!

0&%!/'J*#=5(/*'%!%+#!,&%!%*+9S&%]!I-&%(!)*+#b+*/!,&!9S*/T!5!$($!J5/(!0&!#$0+/#&!,&!'*=.#&!

0&!)#*($/'&%!a!>@]!M-5.*'05'9&!0&%!)#*($/'&%!&%(! .5%$!%+#! ,&%!"EH! j5.*'05'9&!#&,5(/:&!

b+/!(/&'(!9*=)(&!0&!,5!(5/,,&!0&!,5!)#*($/'&k!5)#7%!5'5,U%&!&'!%)&9(#*=$(#/&!0&!=5%%&]!M&!

>@!)#*($/'&%!,&%!),+%!5.*'05'(&%!%*'(!.5%$&%!%*'(!,5!%*==&!0&%!"EH!0&!9S5b+&!)#*($/'&!

)*+#!,&%!'&+J!%*+9S&!0&!-4,%/#+&3).)#]!

!

R5'%! ,&! %$9#$(*=&!9Sl'&! 5+./&#! jC5.,&5+!?[kK! ,&%! >@! )#*($/'&%! ,&%! ),+%! 5.*'05'(&%!

$(5/&'(!#&)#$%&'($&%!)5#!,&%!88"!jnk!K!,&%!WX!jm!0*'(![!WXuk!&(!,&%!M/"!j<k]!M5!)#*($/'&!,5!

),+%!5.*'05'(&!#&(#*+:$&!$(5/(!+'& !88"K!HR!?[<n[?]!I&((&!88"!9*##&%)*'0!a!,5!)#*($/'&!

,5!),+%!5.*'05'(&!#&(#*+:$&!&'! 8R8P"EW1]!F*+%!5:*'%!)+!*.%&#:&#!b+&!9&((&!)#*($/'&!

'-$(5/(!)#$%&'(&!0&!=5'/7#&!5.*'05'(&!b+!9S&f!,&%!%*+9S&%!C:?>?mK!C:?@[>K!C:??;?;>K!

C:u;K! C:nnttm! &(! C:?@@nnK! (*+(! 9*==&! ,&%! #$%+,(5(%! *.(&'+%! )#$5,5.,&=&'(! %+#! 3&,]!

8(5(/%(/b+&=&'(! 9&((&! )#*($/'&! )&#=&(! 0&! 0/JJ$#&'9/&#! ,&%! %*+9S&%! C:?>?mK! C:?@[>K!

C:??;?;>K!C:u;K!C:nnttm!&(!C:?@@nn!0&%!%*+9S&%!C:?>?tK!C:u?!&(!C:?>@>!j)š;K;;< k]!

1'! %&! .5%5'(! %+#! ,&%! 0&+T! 3#*+)&%! b+&! J*#=$%! )5#!,5! )#$%&'9&! 0&! ,5! 88"! 0-5+(#&%!

)#*($/'&%! )&#=&((5/&'(! $35,&=&'(! 0&! 0/JJ$#&'9/&#! ,&%! %*+9S&%! C:?>?mK! C:?@[>K!

C:??;?;>K!C:u;K!C:nnttm!&(!C:?@@nn!0&%!%*+9S&%!C:?>?tK!C:u?!&(!C:?>@>!B! ,&%!WXu!

j??>?<[K!?>@mn?kK!,&%!M/"!jn[@utK!n[nuuK![[u[?!&(!@>[[[k!*+!&'9*#&!,5!)&)(/05%&!8?;!

j?@mm><k]! C*+(&%! 9&%! )#*($/'&%! )&#=&((&'(! 0-*.%&#:&#! +'! &JJ&(!! ^!&%%&'9&! 0-*#/3/'&!_!

9S&f!,&%!%*+9S&%!&'!%$)$#5'(!5,*#%!,&%!-4,%/#+&3).)#!0-*#/3/'&!9Sl'&!0-+'!9*($!&(!0-*#/3/'&!

Sl(#&!0&!,-5+(#&]!

!

R5'%!,&!%$9#$(*=&!Sl(#&!jC5.,&5+!?nk!,5!88"?[<n[?K!)#*($/'&!,5!),+%!5.*'05'(&!05'%!,&%!

%$9#$(*=&!9Sl'&!5+./&#K!'-&%(!)5%!)#$%&'(&]!L'&!5'5,U%&!0+!%$9#$(*=&!&'(/&#!),59&!9&,,&P

9/!&'!@[7=&!)*%/(/*'!0&%!)#*($/'&%]! I&,5!9*##*.*#&! ,&! )#*J/,! )#*($/b+&!0+!3&,!8R8P"EW1!

0/JJ$#&'(!0&!9&,+/!0+!%$9#$(*=&!9Sl'&! 5+./&#!*|!,5!.5'0&!#&)#$%&'(5'(!9&((&!88"!'-$(5/(!

)5%!:/%/.,&]!F*+%!5:*'%! #&(#*+:$!(*+(!0&!=l=&!0&%!)#*($/'&%!9*==+'&%K!%&/f&!5+!(*(5,K!

&'(#&!,&%!0&+T!%$9#$(*=&!B!0&%!WX!j[t?;>K![u;>nK![[;@<K!<[t><K!??>?<[K!?>@mnkK!+'&!

)#*($/'&! /'9*''+&! [;tumK! +'&! )&)(/05%&! ?@mm><K! +'&! )&#=$5%&! ?@>mu<! &(! 0&%!

)&#*TU05%&%!jnttu;K!??>t[@K!??nmn?K!?[[u[?K!n[nuuK!n[@ut!&(!@>[[[k]!1'!%&! .5%5'(!
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!??t!

%+#! ,&%! =l=&! 3#*+)&%! 3$'$#&#! )5#! ,5! )#$%&'9&! 0&! ,5! 88"?[<n[?! 05'%! ,&%! %$9#$(*=&%!

9Sl'&! 5+./&#K! '*+%! 5:*'%! #$5,/%$! +'! (&%(! %(5(/%(/b+&! EFG4E! 5J/'! 0&! :*/#! %/! $35,&=&'(!

05'%! ,&%! %$9#$(*=&%!Sl(#&! 9&#(5/'&%! )#*($/'&%! )#$%&'(5/&'(! +'! /'($#l(! &'! %$)5#5'(! ,&%!

%*+9S&! C:?>?tK! C:?>@>! &(! C:u?! 0&%!5+(#&%! %*+9S&%]! R/T! )#*($/'&%! $(5/&'(!

%(5(/%(/b+&=&'(! 0/JJ$#&'(&%! 0-+'! 3#*+)&! a! ,-5+(#&! (&,,&! b+&! ,&%! WXu! &(! WX[@! j??>?<[K!

[u;>nkK!,&%!M/"!j@>[[[K!nttu;K!?[[u[?K!n[nuuK!??>t[@kK!+'&!)#*($/'&!/'9*''+&!tm;u<K!

+'&! &%($#5%&!?;m?;m!&(!+'&!,/)5%&!?[t?[t]!"5#=/!9&%!)#*($/'&%!(#*/%!$(5/&'(!9*==+'&%!

5:&9!,&%!%$9#$(*=&%!%+#!9Sl'&!5+./&#K!,5!WXu!??>?<[!&(!,&%!M/"!@>[[[!&(!M/"n[uuu]!
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!??m!

!
"6B.&6+!^a!@!"6B.&6+!-&%!`P!<,(*421&%!.&%!<.+%!6B(1-61*&%!<(+,!.&%!-2[[4,&1*%!%4),4*(=&%!-&!

!"#$%&%'()%"'*+,-,"( %+,!)#v1&!6+B2&,\!81!<,&=2$,&!)(.(11&!&%*!21-2A+4!.&!1(=!-&%!<,(*421&%!621%2!
A+&!.&!1+=4,(!-/6))&%%2(1!%+,!.6!B6%&!-+!EST\!5/6B(1-61)&!-&%!<,(*421&%!&%*!B6%4!%+,!.&%!I7T!6<,$%!

616.?%&!&1!%<&)*,(=4*,2&!-&!=6%%&\!

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

--.!$)/,)$!
$0**! $$0**! &0**! $0**! $&0**! %/0**! $0**! )(0**! )*0**!

12+!$$%$/)!
%0)/! )0&%! (0**! ,0+)! ,0'$! +0**! %0$&! /0$&! /0,(!

.3456789-3!
:;<=>?!!?@=<@<!
ABCDE@F>GB!

,)(+&!

*0,*! )0/*! )0,*! *0,*! &0**! ,0&*! $0%*! &0%*! /0**!

H<ID<<;!)*&+'! %0**! )0**! %0**! (0**! )0**! /0**! )0**! ,0**! ,0**!

--.!%&&,&! *0**! *0**! $0**! %0(*! %0(*! /0(*! /0(*! '0**! *0(*!

12/!/)&%/! (0/+! %0**! %0*&! )0%(! %0%(! %0(*! $0(&! %0,%! %0))!

12(!))*(/! )0%(! %0+(! %0**! $0+(! )0%(! )0**! *0+(! )0%(! %0%(!

--.!%&))(! /0**! $0**! *0**! )0**! %0**! %0**! %0**! %0**! %0**!

.3456H89-3!
:;<=>?!?@=<@<!
ABCDE@F>GB!

,),++!

*0*&! $0(*! %0,%! *0&)! %0/+! )0+(! *0&)! ,0$+! )0**!

12+!$%,)//! )0$(! $0++! $0&(! %0)&! $0++! $0)&! $0'%! $0&(! $0&(!

--.$$/%/&! +0**! $0**! $0**! %0**! %0**! *0**! ,0**! *0**! %0**!

.3456H89-3!
:;<=>?!?@=<@<!
ABCDE@F>GB!

$$%&)(!

*0**! %0,)! $0+$! *0+$! )0,)! %0&/! $0**! ,0$,! %0$,!

12+!$%(',$! %0()! $0&*! $0,*! %0,+! $0+)! %0**! $0$)! $0')! $0&+!

12$*!)&$*%! $0+*! $0'*! $0&*! )0**! $0%*! %0(*! %0**! $0(*! $0/*!

.3456H89-3!
8JAKLJAB!

ABCDE@F>GB!
,&&+*!

)0*(! *0&*! $0/*! *0,(! )0(*! $0/(! %0'*! %0/*! *0&*!

12)(!)+*%,! $0%+! %0(,! $0)$! *0&&! $0/'! %0++! $0*,! )0$%! %0**!

.BAMF>GB!-$*!
$(''%/!

*0$+! $0(&! $0+(! $0(*! %0**! )0**! $0$+! %0(*! %0+(!

.3456H89-3!
:;<=>?!?@=<@<!
ABCDE@F>GB!

$))+)$!

*0**! $0))! $0))! $0**! %0))! ,0$+! $0**! %0&)! %0**!

.3456H89-3!
:;<=>?!?@=<@<!
ABCDE@F>GB!

(%)))!

*0**! $0(*! $0(*! $0$+! %0(*! ,0(*! *0/+! %0(*! $0/+!

.34N3-9-3!
.;C@<B!

<;I?BDG@FB!
ABCOB>GB!

(%'+/!

*0**! $0))! %0))! *0&)! )0$+! $0))! $0))! %0))! %0/+!

.3456H89-3!
:;<=>?!?@=<@<!
ABCDE@F>GB!

$$,',,!

*0**! $0))! $0))! *0&)! %0))! ,0$+! *0&)! %0&)! %0**!

949PHQ5:R49
Q5-H89-3!

(''$,!

$0%'! $0)(! $0%'! *0&%! $0&%! $0+$! $0$&! %0,$! %0%,!

12%&!$,$)%$! $0,*! $0,*! $0/*! $0/*! $0&*! $0%*! *0/*! %0%*! $0/*!

12$(!)+)(+! $0(+! $0(+! $0%'! $0**! $0(+! $0**! $0&/! $0+$! $0&/!

Q2S!CBAB>L!
+),+,!

*0/,! $0((! $0'$! $0%+! %0**! $0+)! *0/,! %0$&! $0&%!
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!?>;!

!
"6B.&6+!^O!@!"6B.&6+!-&%!`P!<,(*421&%!.&%!<.+%!6B(1-61*&%!<(+,!.&%!-2[[4,&1*%!%4),4*(=&%!-&!

!"#$%&%'()%"'*+,-,"( %+,!#v*,&\!81!<,&=2$,&!)(.(11&!&%*!21-2A+4!.&!1(=!-&%!<,(*421&%!621%2!A+&!.&!
1+=4,(!-/6))&%%2(1!%+,!.6!B6%&!-+!EST\!5/6B(1-61)&!-&%!<,(*421&%!&%*!B6%4!%+,!.&%!I7T!!6<,$%!

616.?%&!&1!%<&)*,(=4*,2&!-&!=6%%&\!

!

!

!

!

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

,-*.##$#/( 1,64 8,09 14,18 7,82 10,18 8,36 4,36 10,27
01231145.()%*& 3,00 3,00 6,00 5,00 4,00 6,00 8,00 7,00

,-'.(()'/ 3,75 8,25 3,75 6,50 6,00 3,75 1,25 1,50
6789:0;<=7.
>41?@A.AB?1B1.

C5D3EBF@G5.+('*%
0,00 7,60 5,80 0,80 14,40 4,00 3,80 1,40

;7H<8I9:JK<=7.
6L3GCL@MBFNAG5DB1
5.F52@DO3ENA@G5P

D5A@M5F.'+#(+

1,00 13,27 2,91 0,73 12,36 2,18 0,18 4,27

,-#).((&+% 0,13 5,63 2,75 7,00 1,88 11,00 0,75 1,50
678Q7=<=7.

64DB15.142A53GBF5.
C5DR5@G5.'$&*/

0,50 1,67 5,00 1,33 10,83 4,50 2,33 2,83

6789:0;<=7.
>41?@A.AB?1B1.
C5D3EBF@G5.

##+&++

0,67 4,83 4,17 2,67 6,17 6,67 2,83 1,00

6789:0;<=7.
>41?@A.AB?1B1.

C5D3EBF@G5.'$(((
0,17 4,50 4,67 3,33 5,83 5,50 3,00 1,67

6789:0;<=7.;NCP
MNC5.C5D3EBF@G5.

+%%*)
1,10 1,45 5,25 0,55 7,40 5,95 5,15 1,25

<4MD5G.%&)*/ 1,00 3,50 2,50 2,00 6,00 6,00 5,50 2,00
,-/./(%$/ 1,25 2,25 4,58 2,92 3,25 2,33 2,42 4,50

6789:0;<=7.
>41?@A.AB?1B1.
C5D3EBF@G5.

#((*(#

0,67 4,33 4,17 2,50 6,17 5,83 2,83 1,00

,-#).(%#)$ 2,10 4,00 3,80 5,00 2,90 4,30 0,90 2,50
-J;89K<=7.

H5AA4A3G5POB1FB1?.
D5?B31.#+#)**

0,00 2,50 3,00 8,50 2,50 3,50 0,00 1,50

7=!78<=7.
H@DO3LNFD@M5.

7GM5D@G5.>@RBAN.#'.
##$%&&

1,17 3,17 2,83 2,92 2,75 4,08 2,50 2,33

6789:0;<=7.
>41?@A.AB?1B1.

C5D3EBF@G5.+(+**
0,17 3,08 3,33 0,42 4,75 1,75 5,50 3,25

,-*.#$'&+# 0,40 2,73 3,40 3,87 3,33 2,73 1,13 2,67
6789:0;<=7.
>41?@A.AB?1B1.
C5D3EBF@G5.

##$%('

0,00 3,71 2,86 1,14 5,71 3,86 2,29 1,57

7GM5D@G5.+(%** 0,67 3,33 2,00 5,67 1,67 5,67 0,33 1,33
7=!78<=7.

H@DO3ENA5GM5D@G5.
#)&#)&

0,67 1,72 3,33 0,61 3,78 2,44 4,11 3,72

,-('.(*)$+ 0,65 2,04 2,42 1,04 1,96 2,81 5,15 3,12
65CMBF@G5.=#).

#'&&$/
0,33 0,33 3,33 0,42 1,25 1,42 6,50 6,08

KBC@G5.#(%#(% 0,27 1,45 3,00 1,55 2,73 3,36 2,64 4,18

,A42@1@G5.#(+*$# 2,80 1,80 2,00 2,80 2,60 3,80 0,00 1,40
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TTT\ H(1).+%2(1!

!

R5'%! 9&! )#&=/&#! 9S5)/(#&! '*+%! 5:*'%! $(+0/$! ,&! )*,U=*#)S/%=&! )S$'*(U)/b+&!0&!

-4,%/#+&3).)#,a! (#5:&#%! ,-$(+0&! 0+! %U%(7=&! &T(#59&,,+,5/#&! 0&! 9&! 9S5=)/3'*'!

0$9*=)*%&+#]! F*+%!$(/*'%!)5#(/%!0&! ,-SU)*(S7%&! b+&! ,-&%%&'9&! 0&! .*/%! %+#! ,5b+&,,&! %&!

0$:&,*))&! ,&! 9S5=)/3'*'! /'J,+&'9&! 9&,+/P9/! &(! 0*'9! b+&! ,&! 9S5=)/3'*'! %-505)(&! a! ,5!

'5(+#&! 0+! 9S/=/b+&! 0+! %+.%(#5(!j1%,U'! &(! 5,]K! ?mu@i! W*((,/&.! &(! 5,]K! ?m@;i! O*#/'! &(! 5,]K!

>;?>k]!R&!),+%!'*+%!5:*'%!%+))*%$!b+&!9&((&!505)(5(/*'!$(5/(!9*'%&#:$&!&(!)*+:5/(!l(#&!

=/%&!&'!$:/0&'9&! )5#! ,&! ./5/%!0&!0/JJ$#&'(%!&%%5/%!5+! ,5.*#5(*/#&]!R/:&#%!&%%5/%!*'(!$($!

=/%!&'!),59&!05'%!,&!.+(!0&!95#59($#/%&#!+'!)*,U=*#)S/%=&!/'(#5%)$9/J/b+&!)5#!,-5'5,U%&!

)S$'*(U)/b+&! 0&! '&+J%! %*+9S&%! 0&!-4,%/#+&3).)#,!)#*:&'5'(! 0&! .*/%! 0&! Sl(#&K! 9Sl'&! &(!

5+,'&4,

!

R5'%!+'!)#&=/&#!(&=)%K!'*+%!5:*'%!)+!*.%&#:&#!+'!)*,U=*#)S/%=&!=*#)S*,*3/b+&!

&'(#&!,&%!%*+9S&%!%+#!=/,/&+!0&!9+,(+#&]!H,!5!$($!*.%&#:$!'*(5==&'(!0&%!0/JJ$#&'9&%!&'(#&!

9+,(+#&! %+#! =/,/&+! )5+:#&! &(! =/,/&+! #/9S&]! L'&! =l=&! %*+9S&! )*+:5/(! )#$%&'(&#! 0&%!

0/%%&=.,5'9&%! =5#b+$&%! %&,*'! ,5! '5(+#&! 0+! %+.%(#5(! %+#!,5b+&,,&! &,,&! %&! 0$:&,*))5/( ]!

M-5))5#/(/*'!'*(5==&'(!0&!)/3=&'(%! $(5/(!+'&!0&%!3#5'0&%!0/JJ$#&'9&%!=*#)S*,*3/b+&%!

*.%&#:5.,&%!)*+:5'(!9*##&%)*'0#&! a!,-505)(5(/*'!0+!9S5=)/3'*'!a!%*'!&':/#*''&=&'(!

jI5=).&,,K!?m[n!i!VS&&,&#K!?mt<!&(!?mttk]!E+!'/:&5+!&':/#*''&=&'(5,K!,-*.%&#:5(/*'!0&!

-4,%/#+&3).)#,=*'(#&!$35,&=&'(!+'!)*,U=*#)S/%=&!0&!9&!9S5=)/3'*'!)5#!,5!)#$%&'9&!0&!

)/3=&'(%! :5#/$%! &'! J*'9(/*'! 0&%! %*+9S&%]! L'&! $(+0&! %+#! ,&! )*,U=*#)S/%=&! ,/$! a! ,5!

)/3=&'(5(/*'! )*+##5/(! l(#&! =/%&! &'! ),59&! 05'%! ,&! .+(! 0&! 9*##*.*#&#! *+! '*'! +'! ,/&'!

$:&'(+&,!5:&9!,5! '5(+#&!9S/=/b+&!0+!%+.%(#5(!%+#!,5b+&,,&!,&!9S5=)/3'*'!%&!0$:&,*))&!

jC&=)K!>;;tk]!W#w9&!a! ,-$(+0&!0+!9*=)*#(&=&'(!0&%!%*+9S&%!0&!-4,%/#+&3).)#!J59&!a! ,5!

0$3#505(/*'!0+! .*/%K! '*+%!5:*'%!*.%&#:$!0&%!0/JJ$#&'9&%!%(5(/%(/b+&=&'(!%/3'/J/95(/:&%!

&'(#&!9&,,&%P9/]!M5!0$3#505(/*'!&(! ,-5'5,U%&!0&! ,5! )&#(&!0&!=5%%&!*'(!#$:$,$!+'&!3#5'0&!

S$($#*3$'$/($!0&%!%*+9S&%!&'(#&!&,,&%!&(!J59&!5+T!0/JJ$#&'(&%!&%%&'9&%!5+Tb+&,,&%!&,,&%!

%*'(!9*'J#*'($&%]!M&%!0&+T!&%%&'9&%!0&!J&+/,,+%K!,&!Sl(#&!&(!,&!9Sl'&K!'-$(5/(!)5%!%*+=/%!a!

,5!=l=&!0$3#505(/*'!0&!,5!)5#(!0&%!0/JJ$#&'(&%!%*+9S&%]!M&!Sl(#&!.*/%!)&+!0+#5.,&K!5:5/(!

=*'(#$! +'&! J*#(&! 0$3#505(/*'! 9*'(#5/#&=&'(! 5+! 9Sl'&K! 95#59($#/%$! 9*==&! J*#(&=&'(!

0+#5.,&]! R&! ),+%! 0&%! 0/JJ$#&'9&%!%/3'/J/95(/:&%! 0&! 0$3#505(/*'! *'(! $($! $35,&=&'(!

*.%&#:$&%!5+!%&/'!0&!,5!=l=&!&%%&'9&!&'(#&!,&!9Sl'&!5+./&#!&(!,&!9Sl'&!0+#5=&']!I&((&!
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:5#/5./,/($!0&!0$3#505(/*'!&%(!0/#&9(&=&'(!,/$&!a!,5!'5(+#&!9S/=/b+&!0+!.*/%]!!I&,,&P9/!&%(!

:5#/5.,&!&'(#&!0&+T!&%%&'9&%!0&!.*/%!=5/%!$35,&=&'(!0/JJ$#&'(&!5+!%&/'!0+!=l=&!5#.#&!

jW+/,,&U!&(!5,]K!>;;ni!d&../P2&'e&0&#!&(!5,]K!>;?nk]!1'!9&!b+/!9*'9&#'&!,&!(#7%!J5/.,&!(5+T!

0&!0$3#505(/*'!0&!,-$)/9$5K!0&%!$(+0&%!*'(!=*'(#$!b+&! -4,%/#+&3).)#!9*==&!.&5+9*+)!0&!

9S5=)/3'*'%! 0&! )*+##/(+#&! .,5'9S&! 0$3#50&'(! ),+%! ,&%! J&+/,,+%! b+&! ,&%! 9*'/J7#&%!

jX/3S,&UK! ?mt>i! A&/0! 5'0! "5/9&K! ?mmnk]! M5! 0/JJ$#&'9&! 0-&JJ/959/($! 0&! 0$3#505(/*'! &'(#&!

.*/%!0&!J&+/,,+%!&(!9*'/J7#&!%&#5/(!'*(5==&'(!0+&!a!,5!9*=)*%/(/*'!&'!,/3'/'&! j8eU.5!&(!

5,]K!>;?[k]!F*+%!5:*'%!#&(#*+:$!$35,&=&'(!+'!)*,U=*#)S/%=&!&'(#&!,&%!%*+9S&%!:/%!a!:/%!

0&! ,5! =l=&! &%%&'9&]! M-$(+0&! 0&%! %$9#$(*=&%!9Sl'&! 5+./&#! &(!0&%! %$9#$(*=&%!Sl(#&! 5!

)&#=/%! 0-*.%&#:&#! &(!0-5))+U&#! ,&%! 0/JJ$#&'9&%! &'(#&! ,&%! %*+9S&%! &(! &'(#&! ,&%! 0&+T!

&%%&'9&%! $(+0/$&%]! M&%! 59(/:/($%! &'fU=5(/b+&%! 9,5%%/b+&%! ,/$&%! a! ,5! 0$3#505(/*'! 0&! ,5!

9&,,+,*%&!$(5/&'(!&'!9*##$,5(/*'!5:&9!,-$(+0&!0&!)#*($*=/b+&!)5#!%)&9(#*=$(#/&!0&!=5%%&!

0&%!%$9#$(*=&%]!1'!&JJ&(K!'*+%!5:*'%!*.%&#:$!+'&!J*#(&!59(/:/($!,/$&!a!,5!0$3#505(/*'!0&!,5!

9&,,+,*%&! &(! ,5! )#*($*=/b+&! 5:5/(! =*'(#$! +'&! 3#5'0&! b+5'(/($! 0-&'fU=&%! /=),/b+$&%!

05'%!9&!=$95'/%=&]!",+%!0&!@;}!0&%!&'fU=&%!0&%!%$9#$(*=&%!*'(!$($!/0&'(/J/$&%!9*==&!

$(5'(! 0&%! SU0#*,5%&%! &(! ),+%! )5#(/9+,/7#&=&'(! 0&%! 3,U9*%/0&%! SU0#*,5%&%]! I&%! WX! %*'(!

(#7%! J*#(&=&'(! #&)#$%&'($&%! )5#! ,5! J5=/,,&! WXu! 9*''+&%! )*+#! ,&+#! #x,&! 0&!

9&,,*./*SU0#*,5%&%]!M&%!59(/:/($%!,/$&%!a!,5!9&,,+,*%&!$(5/&'(!9S&f!,&%!0&+T!%$9#$(*=&%K!,&%!

59(/:/($%! ,&%! ),+%!/=)*#(5'(&%! 9*=)5#5(/:&=&'(! a! 9&,,&%! ,/$&%! 5+T! S$=/9&,,+,*%&%! &(!

,/3'/'& ]!H,!&%(!/=)*#(5'(!0&!'*(&#!b+&!,&%!&'fU=&%!/=),/b+$&%!05'%!,5!0$3#505(/*'!0&!,5!

,/3'/'&K! O'"! Œ!M/"! &(! ,5995%&%!$(5/&'(! )#$%&'(&%! 05'%! ,&%! %$9#$(*=&%! =5,3#7%! +'&!

5.%9&'9&!0&!0*%53&]!!M5!)#$%&'9&!0&!9&%!&'fU=&%!&%(!&'!50$b+5(/*'!5:&9!,5!,/(($#5(+#&!*|!

/,!5!$($!=*'(#$!b+&!,&%!9S5=)/3'*'%!0&!)*+##/(+#&!.,5'9S&!9*==&!-4,%/#+&3).)#!5:5/&'(!

,5!95)59/($!a!0$3#50&#!,5!(*(5,/($!0&%!9*=)*%$%!0+!.*/%!U!9*=)#/%!,5!,/3'/'&!jI5=5#&#*!&(!

5,]K!?mmmk]!M&%!*TU0*#$0+9(5%&%!#&)#$%&'(&'(!&':/#*'!>;}!0+!%$9#$(*=&!(*(5,!&(!,&%!M/"!

%*'(! J*#(&=&'(! #&)#$%&'($&%! 5:&9! <! M/"! %+#! ,&%! >@! )#*($/'&%! ,&%! ),+%! 5.*'05'(&%]!

M-5'5,U%&! 0&%! >@! )#*($/'&%! ,&%! ),+%! 5.*'05'(&%! #&(#*+:$&%! 05'%! ,&%! '&+J! %$9#$(*=&%!

9Sl'&!5+./&#!&(! ,&! )#*J/,! )#*($/b+&K! '*+%!5!$35,&=&'(! )&#=/%!0&!=&((#&!&'!$:/0&'9&!,5!

)#$%&'9&!0&!)#*($/'&%!%)$9/J/b+&%!a!9&#(5/'&%!%*+9S&%]!M5!),+%!5.*'05'(&K!88"?[<n[?K!

'-5! $($! *.%&#:$&! b+&! %+#! %/T! %*+9S&%K!C:?>?mK! C:?@[>K! C:??;?;>K! C:u;K! C:nnttm! &(!

C:?@@nn]!I&%!#$%+,(5(%!,5/%%&'(!a!)&'%&#!b+&!,5!)#$%&'9&!0&!9&((&!88"?[<n[?!&%(!/'0+/( &!

,*#%! 0&! ,5! 0$3#505(/*'! 0+! 9Sl'&! 5+./&#]! R-5+(#&%! )#*($/'&%!$(5/(! $35,&=&'(! )#$%&'(&%!
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05'%!9&!%$9#$(*=&!&(!'*(5==&'(!0&%!88"]!H,!%&#5/(!0&!9&!J5/(!/'($#&%%5'(!0-$(+0/&#!,&!*+!

,&%!#x,&%!0&!9&,,&%P9/!&'9*#&!/'9*''+%]!!

!

R&+T!5'5,U%&%!&'!9*=)*%5'(&%!)#/'9/)5, &%!jEI"k!*'(!$($!&JJ&9(+$&%!5:&9!,-&'%&=.,&!0&%!

(&%(%! =/%! &'! ),59&! )*+#! ,-$(+0&! 0&! ,5! 0/:&#%/($! )S$'*(U)/b+&! 0&%! %U%(7=&%!

&T(#59&,,+,5/#&%! /=),/b+$%! 05'%! ,5! 0$3#505(/*'! 0+! .*/%! 9S&f!-4%/#+&3).)#,N,,5! )&#(&! 0&!

=5%%&!0&! 9Sl'&! 5+./&#! *+! 0&! Sl(#&! 5:&9! ,&%! 0/JJ$#&'(&%! %*+9S&%K!,&%! 59(/:/($%!

&'fU=5(/b+&%! &(! ,&%! >@! )#*($/'&%!,&%! ),+%! 5.*'05'(&%! )*+#! 9S59+'!0&%! %$9#$(*=&%!

jE''&T&!tk]!

M-EI"!0&%!%$9#$(*=&%!9Sl'&!5+./&#!j6/3+#&!nuk!=*'(#&!,5!#$)5#(/(/*'!0&%!%*+9S&%!%&,*'!

0&+T! 5T&%! 6?! &(! 6>! j<t}K! &T),/b+5'(! ,5! 0/:&#%/($k]! 8&,*'! ,-5T&! 6?! '*+%! *.%&#:*'%! +'!

#&3#*+)&=&'(!0&%!%*+9S&%!C:?>?mK!C:?@[>K!C:??;?;>K!C:u;K!C:nnttm!&(!C:?@@nnK!,&%!

(#*/%!5+(#&%!%*+9S&%K!C:!?>?tK!C:?>@>!&(!C:u?!$(5'(!),+%!0/%)&#%$&%!0&!,-5+(#&!9x($!0&!

,-5T&]! F*+%! *.%&#:*'%! b+&! ,5! #$)5#(/(/*'! 0&%! %*+9S&%! J*#=&! 0&+T! 3#*+)&%K!3#*+)&%!

)*+:5'(! l(#&! #&,/$%! a! ,-&%%&'9&! 0-*#/3/'&! 0&! ,-5#.#&]! L'! (&%(! EFG4E! #$5,/%$! %+#! ,&%!

9**#0*''$&%! 0&! ,-5T&! 6?! 5! )&#=/%! 0&! :5,/0&#! %(5(/%(/b+&=&'(! 9&%!0&+T! 3#*+)&%! 5:&9!

)š;K;;[ ]!

L'&!EI"!0&%!%$9#$(*=&%!Sl(#&!5!$($!$35,&=&'(!#$5,/%$&! j6/3+#&!ntk!&'! )5#5,,7,&]!F*+%!

*.%&#:*'%!+'&!#$)5#(/(/*'! ),+%!S$($#*37'&!0&%!%*+9S&%!b+&!%+#! ,&%!%$9#$(*=&%!9Sl'&!

5+./&#]! 1'! &JJ&(! ,&%! %*+9S&%! %&! #$)5#(/%%&'(! %&,*'! ,-5T&! 6?! =5/%! 0&! J5v*'! =*/'%! '&((&]!

F$5'=*/'%!,5!(&'05'9&!0+!#&3#*+)&=&'(!0&%!%*+9S&%!%&,*'!,-*#/3/'&!0&!,-5#.#&!&%(!(*+(!

0&!=l=&! '*($&]!L'!(&%(!EFG4E!#$5,/%$!%+#!,&%!9**#0*''$&%!0&%!5T&%!6?!&(!6>!0&!9&((&!

EI"K!:5,/0&!%(5(/%(/b+&=&'(!,&%!0&+T!3#*+)&%!B!C:?>?t!&(!C:?>@>!0-+'!9*($!&(!,&%!5+(#&%!

%*+9S&%!0&!,-5+(#&!5:&9!)š;K;;>]!

!

!

!
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!
N2>+,&!Of!@!7HI!=(1*,61*!.6!,4<6,*2*2(1!-&%!%(+)#&%!-&!!C()%"'*+,-," !6<,$%!616.?%&!-&%!<&,*&!-&!

=6%%&]!-&%!6)*232*4%!&1C?=6*2A+&%!&*!-&%!`P!<,(*421&%!.&%!<.+%!6B(1-61*&%!-&%!%4),4*(=&%!)#v1&!
6+B2&,!<(+,!.&%!%(+)#&%!"3^`^h]!"3^`P`]!"3f^]!"3fQ]!"3^^Q^Q`]!"3OOhhF]"3^PPOO]!"3^`^F!&*!

"3^Pa`\!'&+K!>,(+<%!6<<6,62%%&1*!&1![(1)*2(1!-&!./6K&!b)&,).&!3&,*_\!

!

!
N2>+,&!Oh!@!7HI!=(1*,61*!.6!,4<6,*2*2(1!-&%!%(+)#&%!-&!!C()%"'*+,-," !6<,$%!616.?%&!-&%!<&,*&!-&!

=6%%&]!-&%!6)*232*4%!&1C?=6*2A+&%!&*!-&%!`P!<,(*421&%!.&%!<.+%!6B(1-61*&%!-&%!%4),4*(=&%!#v*,&!
<(+,!.&%!%(+)#&%!"3^`^h]!"3^`P`]!"3fQ]!"3^^Q^Q`]!"3OOhhF]"3^PPOO]!"3^`^F!&*!"3^Pa`\!'&+K!

>,(+<%!6<<6,62%%&1*!&1![(1)*2(1!-&!./6K&!b)&,).&!3&,*_\!

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

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

!"#01$&()!2)+

!"#$0$&'()*)+

!"##3#3$&.24-5*+

!"63&()!2)+

!"6#&'()*)+

!"77%%,&()!2)+

!"#0077&()!2)+

&8+

&7+

&$+

3+

$+

7+

8+

&#3+ &%+ &8+ &7+ &$+ 3+ $+ 7+ 8+ %+

!"
#$

%
&

'()
#*

+
#

!%#$),'-.#*+#

/0123456781#$5921#!%#2:#!"#;#<-'-"#*+#

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

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

!"#01$&()!2)+

!"#$0$&'()*)+

!"##3#3$&.24-5*+

!"63&()!2)+

!"77%%,&()!2)+

!"#0077&()!2)+

&8+

&7+

&$+

3+

$+

7+

8+

&#3+ &%+ &8+ &7+ &$+ 3+ $+ 7+ 8+ %+ #3+

!"
#$

"%
&

'(#
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#

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

-./0123456/#$370/#!+#08#!"#9#:"&%;#)*#
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W#w9&! a! ,-$(+0&! 0+! %U%(7=&! &T(#59&,,+,5/#&K! '*+%! 5:*'%! )+! 9*==&'9&#! a!:$#/J/&#!

,-SU)*(S7%&!b+&!,-&%%&'9&!0&!,-5#.#&!/'J,+&'9&!,-&%)79&!0&!9S5=)/3'*'!b+/!%-U!0$:&,*))&]!

E!(#5:&#%!,-$(+0&!0&%!%$9#$(*=&%!0&!-4,%/#+&3).)#!'*+%!)*+:*'%!%+))*%&#!b+&!9&#(5/'&%!

%*+9S&%!0$:&,*))&'(!,5!95)59/($!a!/'0+/#&!0&%!)#*($/'&%!%)$9/J/b+&%!/=),/b+$&%!05'%!,5!

0$3#505(/*'K! )#*($/'&%! )*(&'(/&,,&=&'(! =5#b+&+#%! 0&! ,-&%%&'9&! 0-*#/3/'&! &(!0*'9! 0&!

,-505)(5(/*'! 0&! 9&%! 9S5=)/3'*'%! 0$9*=)*%&+#%! a! 0/JJ$#&'(%! (U)&%! 0&! .*/%]! EJ/'! 0&!

9*'J/#=&#! *+! '*'! ,&%!#$%+,(5(%! *.(&'+%!&(! '*(5==&'(! ,&%!EI"!=*'(#5'(! ,5!#$)5#(/(/*'!
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0&%!9S5=)/3'*'%!!a!,&+#!&':/#*''&=&'(]!

!

!
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5,]K!?mmtkK!,&%!/%*J*#=&%!95#59($#/%$&%!)*%%705'(!+'&!59(/:/($!0&!3,+(5(S/*'U,5(/*'!&':&#%!

,&! IRF2! jO*#&,! &(! 5,]K! >;;mk]! M&%! W8C! "S/! %*'(! 0&%! W8C! )*%%$05'(! +'&! %/=/,5#/($! 0&!
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EJ/'! 0-$(+0/&#! ,&%!0/JJ$#&'(&%!95#59($#/%(/b+&%!0&!9&%!W8C!0&! ,5!9,5%%&!*=$35!0&!

-4,%/#+&3).)#K! '&+J! #&)#$%&'(5'(%! *'(! $($! )#*0+/(%! &(! )+#/J/$%!B! (#*/%! 9*'(&'5'(! +'&!

9U%($/'&! 9*==&! #$%/0+! 95(5,U(/b+&K! W8CG! ?@u?<<K! <u<[@! &(! <;<mt! '*==$&%!

#&%)&9(/:&=&'(! W8CGP?IK! W8CGP>I! &(! W8CGP[I! &(! %/T! 5:&9! +'&! %$#/'&! W8CG! u@<[mK!

@<>t;K!nt<m?K!<@n;>K!@n[@t!&(!>[<u?!'*==$&%!#&%)&9(/:&=&'(!0&!W8CGP?8!a!W8CGP<8]!

I/'b! %+.%(#5(%K! ,5![KnPR/SU0#*P?j>AkP'5)S(S5,&'*'&! 3,+(5(S/*'U,$&! j($(#5,*'&!

3,+(5(S/*'U,$&kK! ,&! )S$'U,59$(*)S$'*'&! 3,+(5(S/*'U,$! j"E"P8WkK! ,5!>P=$(SU,P?KnP

'5)S5,7'&P?KnP0/*'&! 3,+(5(S/*'U,$! j=$'50/*'&! 3,+(5(S/*'U,$&kK! ,5! >P=$(SU,P?KnP

'5)S5,7'&P?KnP0/*,&! 3,+(5(S/*'U,$! j=$'50/*,&! 3,+(5(S/*'U,$&k! &(! ,&!

9S,*#*0/'/(#*.&'f7'&! jIRF2k! *'(! $($! (&%($%! 5:&9! ,&%! 0/JJ$#&'(&%! W8CG! )#*0+/(&%!

jC5.,&5+!?@k]!I&%!(&%(%!&'fU=*,*3/b+&%!*'(!)&#=/%!0&!=&((#&!&'!$:/0&'9&!,5!95)59/($!0&!

0$3,+(5(S/*'U,5(/*'!0&%!W8CG!a!9U%($/'&!&(!0&!3,+(5(S/*'U,5(/*'!0&%!W8CG!a!%$#/'&]!M&%!

0/JJ$#&'(&%!W8CGPI!*'(!,5!95)59/($!a!0$3,+(5(S/*'U,&#!,5!($(#5,*'&Œ8W!&(!,&!"E"P8W!=5/%!

)5%!,5!=$'50/*'&P8W!*+!&'9*#&!,5!=$'50/*,&P8W]!M-5JJ/'/($!jd=k!&(!,-59(/:/($!95(5,U(/b+&!

je95(k!0&%!W8CGP?IK!>I!&(![I!:/%!a!:/%!0+!"E"P8W!%*'(!0+!=l=&!*#0#&!0&!3#5'0&+#]!M&%!

0/JJ$#&'(&%!W8CGP8!*'(!b+5'(!a!&,,&%!,5!95)59/($!a!3,+(5(S/*'U,&#!,&!IRF2]!M&%!W8CGP?8K!

n8K! @8! &(! <8! )#$%&'(&'(! +'&! 5JJ/'/($! jd=k! b+5%/! %/=/,5/#&! :/%! a! :/%! 0+! IRF2! 5:&9! &'!

#&:5'9S&!0&%!59(/:/($%!95(5,U(/b+&%! je95(k!0/JJ$#&'(&%]!M&%!W8CGPn8!&(!@8!%&=.,&#5/&'(!

=*/'%! &JJ/9/&'(&%! je95(Zd=k! b+&! ,&%!W8CGP?8! &(! <8]! M&%!W8CGP>8! &(! [8! =*'(#&'(! +'&!

5JJ/'/($!J59&!5+!IRF2!$b+/:5,&'(&!=5/%!+'!e95(!:5#/5'(!0-+'!J59(&+#!?;;!j<=/' P?!)*+#!,5!

W8CGP>8!&(!@>>!=/'P?!)*+#!,5!W8CGP[8k]!

!

I&%!59(/:/($%!%*'(!0&%!59(/:/($%!9,5%%/b+&%!0&!W8CG!#&J,$(5'(!,&%!0/JJ$#&'9&%!*.%&#:$&%!5+!

'/:&5+!0&!,&+#%!#$%/0+%!95(5,U(/b+&%!j9U%($/'U,!*+!%&#/'U,k]!

!
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!?[n!

!
"6B.&6+!^P!@!"6B.&6+!-&%!-2[[4,&1*%!<6,6=$*,&%!)214*2A+&%!-&%!-2[[4,&1*&%!SR": !-&!!(C)%"'*+,-," \!5&!
U=!&*!e)6*!36.&+,%!6<<6,&1*&%!(1*!4*4!)6.)+.4&%!<6,!,4>,&%%2(1!1(1!.21462,&!&1!+*2.2%61*!.{4A+6*2(1!

-&!D2)#6&.2%!VD&1*&1!\!J'!]!1(1!-4* &,=214&\!

!

!

`_  T1*&,6)*2(1!<,(*421&%V.2>61-%!

!

M*#%!0&!,5!0$3#505(/*'!0+! .*/%K!,&%!9S5=)/3'*'%!0$9*=)*%&+#%!:*'(! /'(&#53/#!5:&9!

0&%!9*=)*%5'(%!0+!.*/%K!,&%!&T(#59(/.,&%]!"*%(+,5'(!b+&!,&!W8C*=&!0&%!9S5=)/3'*'%!0&!

)*+##/(+#&!.,5'9S&!)*+##5/(!#&'0#&!9*=)(&!0&!,&+#!505)(5(/*'!5+T!0/JJ$#&'(&%!&%%&'9&%!

0&!.*/%K!'*+%!5:*'%!$(+0/$!,&%!/'(&#59(/*'%!&'(#&!0&+T!9,5%%&%!0&!W8C!jW8CG!&(!L#&>)k!

$(&'0+&%! 9S&f! 0&+T! 9S5=)/3'*'%! 0&! )*+##/(+#&! .,5'9S&B!-4, %/#+&3).)#,&(! 94,

3:#B+)+7)#&61!&(!0/JJ$#&'(%!&T(#5/(%!0&!.*/%]!

M&%!W8C! J*'3/b+&%! %*'(! 95)5.,&%! 0z5JJ/9S&#! 0&+T!(U)&%! 0-59(/:/($%!B! 95(5,U(/b+&! &(!

,/35'0/'&!j 95)59/($!0&!%&!,/&#!Z!0-/'(&#53/#!5:&9!0&%!,/35'0%k]!"*+#!$(+0/&#!0&!)*(&'(/&, ,&%!

59(/:/($%!,/35'0/'&! 0&%! W8CK! '*+%! 5:*'%! +(/,/%$! +'&! 5))#*9S&! .5%$&! %+#! ,5!%(5./,/($!

(S&#=/b+&! j6C8k!3#w9&!a! ,5!0$(&9(/*'!0&!J,+*#&%9&'9&!0+!8Y"AG!G#5'3&!jJ,+*#*)S*#&k]!

I&((&!=$(S*0&!5!$($!,5#3&=&'(!+(/,/%$&!)*+#!/0&'(/J/&#!0&%!,/35'0%!0&!)#*($/'&%]!M&%!W8C!

%*'(! 9*''+ &%! )*+#! )*%%$0&#! 0/JJ$#&'(%! 0*=5/'&%! /=),/b+$%! 05'%! ,5! ,/5/%*'!B! 5+!

!"##$%$#& '"(#)* '"(#+)* !"##$%$#& '"(# )* '"(#+)*
,-./01- 0 0
,-./02- 0 0
,-./03- 0 0
,-./04- 0 0
,-./05- 0 0
,-./06- 0 0

,-./017 8 9: 9: 9: 8 42;<*$=01<>23?54 3;5?3<@A<>51?BC 1?3DD<*$=01E@A01<<>;?;DD
,-./027 <8 9: 9: 9: 8 1C33<*$=01<>1B5?D C1D?B<@A<>1DB?1 3?B22<*$=01E@A01<<>;?233
,-./037 8 9: 9: 9: 8 B2;<*$=01<>31 365?C<@A<>16B 2?51C<*$=01E@A01<<>;?325

!"##$%$#& '"(# )* '"(#+)*
,-./01- 8 D4D?B4<*$=01<>5D?51 1D35<@A<>2DD?B ;?43<*$=01E@A01<>;?;3
,-./02- 8 5?BB<*$=01<>;?D; 545?4<@A<>146?3 ;?;11<*$=01E@A01<>;?;;13
,-./03- 8 522?4<*$=01<>31?3D 5B6?6<@A<>1;2 ;?D5<*$=01E@A01<><;?;5
,-./04- 8 543<*$=01<>1;3 4D;B<@A<>1336 ;?;C3<*$=01E@A01<><;?;1
,-./05- 8 51?52<*$=01<>11?B4 5;45<@A<>1D53 ;?;1;2<*$=01E@A01<>;?;;2
,-./06- 8 3513<*$=01<>1;B6 61DB<@A<>2D3; ;?56<*$=01E@A01<>;?1DD

,-./017 0
,-./027 0
,-./037 0

F!F0-,

7:9G

.H.I!J/9H0-,
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3,+(5(S/*'! j%/(&! WkK!5+T!%+.%(#5(%!j%/(&!Xk! &(! 5+%%/!5+T!,/35'0%! j%/(&! Mk]!L'! (&%(!

&'fU=5(/b+&!+(/,/%5'(!+'!%+.%(#5(!jIO6REk!5!$($!#$5,/%$!)*+#!9*=),$(&#!,&!(&%(!6C8]!M&!

(&%(!6C8! &(!,&%!&T)$#/&'9&%! 0&! 9*=)$(/(/*'! +(/,/%5'(! ,&! IO6RE! *'(! $($! +(/,/%$%!)*+#!

$(+0/&#!,&%!/'(&#59(/*'%!&'(#&!,&%!W8C!$(+0/$%!&(!%*/T5'(&!&T(#5/(%!0&!.*/%]!L'&!5'5,U%&!&'!

9*=)*%5'(&%! )#/'9/)5,&%! jEI"k!0&%!0*''$&%! *.(&'+&%!5!$($!&JJ&9(+$&! j6/3+#&!@@k]!M&%!

)#*($/'&%! (&%($&%!%*'(! #$)5#(/&%! %&,*'! ,-5T&! 6?! &(! 6>]!M&%! 0&+T! 5))#*9S&%! 6C8! &(! I1!

3#*+)&'(! 9&#(5/'&%! )#*($/'&%!(&,,&%!b+&! C:W8CG>8K! C:W8CGn8! *+! "9L#&>)Et]! 1'!

#&:5'9S&K! ,&%! 0&+T! =$(S*0&%! *'(! 0*''$! 0&%! #$%+,(5(%! 0/JJ$#&'(%! )*+#! 0z5+(#&%! 9*==&!

"9L#&>)2?! &(! C:W8CG<8! )5#! &T&=),&K! 9&! b+/! %+337#&! b+&! 05'%! 9&! 95%! ,&! 0*=5/'&!

,/35'0/'&!&(! ,&!0*=5/'&!95(5,U(/b+&!%*'(! '&((&=&'(!0/JJ$#&'(%]! I&%!0*''$&%!9*'J/#=&'(!

b+&!,&%!5))#*9S&%!6C8!&(!I1!%*'(!9*=),$=&'(5/#&%!&(!,&+#!9*=./'5/%*'!)*+##5/(!l(#&!+'!

=*U&'! 0z$(+0/&#! ,5! #&,5(/*'! &'(#&! ,5! 0/:&#%/($! 0&%! W8C! J*'3/b+&%! &(! ,5! :5#/5./,/($! 0&%!

&T(#5/(%!0&!.*/%]!

!

!
N2>+,&!PP!@!7HI!,&<,4%&1*61*!.6!,4<6,*2*2(1!-&!%2K!SR": VR!-&!!C()%"'*+,-,"(&*!-2K!0,&`<!-&!

4C(+3"=','8,"*1$ !6<,$%!4*+-&!-/ 21*&,6)*2(1%!=&%+,4&%!&1!+*2.2%61*!.6!%*6B2.2*4!*#&,=2A+&]!*&%*!B6%4!
%+,!.6![.+(,&%)&1)&!bNR"!i! )6,,4%_!&*!-/&K<4,2&1)&%!-&!)(=<4*2*2(1!bH8!i! )&,).&_]!&1*,&!kQ!&K*,62*%!

- &!B(2%!&*!)&%!SR"\!b'&,(?!&*!6.\]!`Q^P_!

GSTO-1S 

GSTO-2S 
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GSTO-4S 
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Observations (axes F1 et F2 : 56,59 %) 
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E,*#%!b+&!,z$9*,*3/&!0&!943:#B+)+7)#&61!#&%(&!/'9&#(5/'&K!-4,%/#+&3).)#!&%(!+'!9S5=)/3'*'!

(#7%!#$)5'0+!&(! (#*+:$!=5D*#/(5/#&=&'(!%+#!0&%!.*/%!0&!J&+/,,+%]!M&%!/'(&#59(/*'%!&'(#&!

,&%!%/T!C:W8CG!$(+0/$%!&(!0&%!&T(#5/(%!59$(*'/b+&!0&!),+%/&+#%!J&+/,,+%!&(!=$,7f&!*'(!$($!

),+%!)5#(/9+,/7#&=&'(!$(+0/$&%]!M&%!&T(#5/(%!0&!=$,7f&!*'(!$($!/'($3#$%!05'%!9&((&!$(+0&!

)+/%b+&!9&! .*/%! )#$%&'(&!+'&!9*=)*%/(/*'! !%&=.,5.,&!a!9&,,&!(#*+:$&!05'%! ,&%! .*/%!0&!

J&+/,,+%!jd&../ P2&'e&0&#!&(!5,]K!>;?nk]!M5!9*=)*%/(/*'!9S/=/b+&!#&,5(/:&!0&!9&%!&T(#5/(%!5!

$($!0$(&#=/'$&!)5#!WIPO8!jC5.,&5+!?<k]!H,%!9*'(/&''&'(!0/JJ$#&'(&%!9,5%%&%!0&!=*,$9+,&%!

9*==&! 0&%!3,+9/0&%K!0&%!(&#)7'&%K!0&%!,/3'5'&%!*+!0&%!J,5:*'*o0&%!5/'%/!b+-+'&!J#59(/*'!

'*'!95#59($#/%$&!),+%!*+!=*/'%!/=)*#(5'(&]!L'&!EI"! %+#!,&%!0*''$&%!*.(&'+&%!5)#7%!,&%!

&T)$#/&'9&%!0&!6C8!&(!I1!#$5,/%$&%!5:&9!,&%!W8CG!a!%$#/'&!0&!-4,%/#+&3).)#!&(!,&%!0/JJ$#&'(%!

&T(#5/(%! 5! $($! &JJ&9(+$&!j6/3+#&!@<k]!M5! 0/%(#/.+(/*'! *.%&#:$&! &'! (#*/%! 3#*+)&%! &%(!

%(5(/%(/b+&=&'(! %/3'/J/95(/:&! 9*==&! ,&! =*'(#&! ,z5'5,U%&! 0&! :5#/5'9&! &JJ&9(+$&!%+#!,&%!

9**#0*''$&%! *.(&'+&%! j) š;K;@k]! M&! )#&=/&#! 3#*+)&! jEk! 9*'(/&'(!,&%! &T(#5/(%! 0&!

9Sw(5/3'/&#%K!0&!'h+0%!=*#(%!0&!9Sl'&K!0&!'h+0%!:/:5'(%!0&!9Sl'& !5/'%/!b+&!,&%!&T(#5/(%!

0&!0+#5=&'!0&!'*U&#!&(!0&!9Sl'&]! I&%!&T(#5/(%!%*'(! )#/'9/)5,&=&'(!95#59($#/%$%!)5#! ,5!

)#$%&'9&!0&!95($9S/'&!05'%! ,5!J5=/,,&!0&%!J,5:*'*o0&%!&(!0&! ,z59/0&!35,,/b+&]!M&!%&9*'0!

3#*+)&!j2k!&%(!95#59($#/%$!)5#!,5!)#$%&'9&!0-&T(#5/(%!0&!.*/%!)#$%&'(5'(!+'! J*#(!(5+T!0&!

J,5:*'*o0&%K!0z59/0&! 35,,/b+&! &(!)*+#! 9&#(5/'%!0&%!,/3'5'&%]! 1'! &JJ&(!,&%! &T(#5/(%!0&!

0+#5=&'! &(! 0&! 'h+0%! 0&! =$,7f&! 9*'(/&''&'(! +'&! 3#5'0&! )5#(/&! 0&%! J,5:*'*o0&%! '*'!

95#59($#/%$%]! I&((&! 9*=)*%/(/*'! 9S/=/b+&! &%(! %/=/,5/#&! a! 9&,,&! *.%&#:$&! 05'%! +'! 0&%!

&T(#5/(%! 0&!=&#/%/&#! j0+#5=&'! &(! 'h+0%k!&(! )*+##5/(! &T),/b+&#! ,&+#!0/%(#/.+(/*'!

%/=/,5/#&]!F$5'=*/'%K!/,!&%(!/=)*#(5'(!0&!=&'(/*''&#!b+&!,-5+./&#!0&!'*U&#!'&!9*'(/&'(!

)5%! 0&! J,5:*'*o0&%!=5/%! %&!#&(#*+:&! '$5'=*/'%! 05'%! 9&! 3#*+)&! 2]! L'&! &T),/95(/*'!

)*%%/.,&! )*+##5/(! l(#&! ,5!)#$%&'9&! 0&! )#*0+/(%! 9S/=/b+&%! $35,&=&'(! 0$(&9($%! 05'%! ,&!

0+#5=&'K! =5/%! )5%! 9*=),7(&=&'(! /0&'(/J/$%]! 1'J/'K! ,&! 0&#'/&#! 3#*+)&! jIk! 9*'(/&'(! 0&%!

&T(#5/(%!0-5+./&#! 0&! ,5! ),+)5#(! 0&%! &%)79&%! 0z5#.#&%! (&%($%! j,5! %&+,&! &T9&)(/*'! $(5'(!

,-5+./&#! 0&! '*U&#k! &(! (*+%! ,&%! &T(#5/(%! 0&! Sl(#&]! I&%! &T(#5/(%! %*'(! 95#59($#/%$%! )5#!

,z5.%&'9&! j*+!+'&!9*'9&'(#5(/*'!#&,5(/: &! (#7%!J5/.,&k!0&!J,5:*'*o0&%K!0z59/0&!35,,/b+&!&(!

0&!,/3'5'&%! a! ,z&T9&)(/*'! 0&! ,z&T(#5/(! 0-5+./&#! 0&! =&#/%/&#]! I&! 0&#'/&#! 9*'(/&'(! +'&!

)#*)*#(/*' !!#&,5(/:&=&'(!$,&:$&!0&!J,5:*'*o0&%!'*'!95#59($#/%$%!&(!5))5#(/&'(!(*+(&J*/%!a!

9&!0&#'/&#!3#*+)&]!Mz5'5,U%&!0&!,5!9*=)*%/(/*'!9S/=/b+&!5!)&#=/%!0&!=&((#&!&'!$:/0&'9&!

0&%! 0/JJ$#&'9&%! %/3'/J/95(/:&%! &'(#&! ,&%! &T(#5/(%! 5))5#(&'5'(! 5+T! 0/JJ$#&'(%! 3#*+)&%]! M5!

)#$%&'9&Z5.%&'9&!0&!,z59/0&!35,,/b+&!j5'5,U%&!6/%S&#K!)š;K;;;?k!&(!,5!)#$%&'9&Z5.%&'9&!
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0&! J,5:*'*o0&%! j5'5,U%&! 6/%S&#K! )š;K;;@k! )*+##5/&'(! &'! &JJ&(! &T),/b+&#! 5+! =*/'%!

)5#(/&,,&=&'(!,5!0/%(#/.+(/*'!*.%&#:$&!5+!'/:&5+!0&!,-EI"]!R&!'*%!#$%+,(5(%K!/,!%&=.,&#5/(!

b+&!,z$(+0&!0&%!/'(&#59(/*'%!./*9S/=/b+&%!&'(#&!,&%!W8C!&(!,&%!&T(#5/(%!0&!.*/%!)*+##5/(!

l(#&!+'!=*U&'!0&!0/%9#/=/'5(/*'!&'(#&!9&%!0&#'/&#%]!I&((&!0/%9#/=/'5(/*'!&%(!&'!3#5'0&!

)5#(/&!,/$&!a!,5!9*=)*%/(/*'!9S/=/b+&!0+!.*/%]!!

!

!
"6B.&6+!^k! @!H(=<(%2*2(1!)#2=2A+&!,&.6*23&!-&%!&K*,62*%!6)4*(12A+&%!-&!-2[[4,&1*%![&+2..+%!&*!-&!

=4.$C&!-4*&,=214!<6,!SHVDR\!!
6_!=(?&11&!>.(B6.&!o!B_!!1(&+-%!=2K*&%!%2>12[2&!A+&!.&%!1|+-%!-&!32361*!&*!!=(,*%!(1*!4*4!=4.61>4%\!

b'&,(?!&*!6.\]!`Q^P_!

!
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H•tre duramen 6.3 93.7 
H•tre aubier 29.9 16.9 53.2 
H•tre acŽtone 73.4 0.7 2.0 23.9 
H•tre acŽtone parall•le  11.2 63.3 5.2 20.3 
Merisier duramen 4.9 18.8 24.3 29 23.0 
Merisier duramen acŽtone parall•le 2.7 1.8 4.0 22.7 2.9 12.5 40.7 12.7 
Merisier aubier 5.7 8.5 12.1 51.8 21.9 
Merisier acŽtone 8.3 26.6 47.5 17.6 
Merisier acŽtone parall•le 6.6 0.2 30.7 33.6 28.9 
ch‰taigner duramen 60.5 24.7 6.4 1.6 6.8 
ch‰taigner aubier 0.8 94.3 4.3 0.6 
ch‰taigner noeuds morts 20.8 79.2 
ch‰taigner noeuds vivant 56.3 43.7 
Ch•ne vert duramen 83.9 13.2 2.9 
Ch•ne vert aubier 97.1 2.9 
Ch•ne vert noeuds morts 6.9 10.5 16.1 5.6 52 8.9 
Ch•ne vert noeuds vivants 74.4 24.2 1.4 
MŽl•ze duramen 4.5 37.6 57.9 
MŽl•ze duramen acŽtone parall•le 1.3 15.5 5.3 1.2 60.9 15.8 
MŽl•ze aubier 14.4 59.3 6.6 19.7 
MŽl•ze acŽtone  4.0 1.2 4.2 45.3 14 22.5 8.8 
MŽl•ze acŽtone parall•le 7.7 38 5.4 30.3 11 7.6 
Noyer duramen 2.9 55.2 22.5 19.4 
Noyer aubier 90.1 9.9 
Noyer noeuds vivants 96.4 2.3 1.3 



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,55,

!?[t!

!
N2>+,&!Pk!@!7HI!=(1*,61*!.6!-2%*,2B+*2(1!-&%!-2[[4,&1*%!&K*,62*%!6)4*(12A+&%!-&!B(2%!6<,$%!

21*&,6)*2(1!bNR"!&*!H8_!63&)!.&%!SR":!g!%4,21&!-&!!C()%"'*+,-," \!b'&,(?!&*!6.\]!`Q^P_!

!

EJ/'! 0z*.(&'/#! +'&! 0/JJ$#&'9/5(/*'! ),+%! )#$9/%&! 0&%! &T(#5/(%! 5))5#(&'5'(! 5+! 3#*+)&! 2!

0$9#/(! )#$9$0&==&'(K! +'&!5+(#&!EI"! 5! $($! #$5,/%$&! 5:&9! ,&%! 0*''$&%! *.(&'+&%! &'!

+(/,/%5'(!,&%!5))#*9S&%!6C8!&(!I1 !a!,5!J*/%!5:&9!,&%!W8CG!a!%$#/'&!0&!-4,:&#%/9*,*#!&(!,&%!

L#&>)!0&!94,3:#B+)+7)#&61!j6/3+#&!@uk]!F*+%!*.%&#:*'%!(#*/%!%*+%P3#*+)&%!0/%(/'9(%!%+#!

,&! ),5'! %(5(/%(/b+&! j5'5,U%&! %+#! ,&%! 9**#0*''$&%! 0&! 6/%S&#K! )š;K;;;?k]! M5! )#$%&'9&! 0&!

%5e+#5'/'&!05'%!,&%!&T(#5/(%!0&!=&#/%/&#!0+#5=&'! jEFG4E!#$5,/%$&!%+#! ,5!9*=)*%/(/*'!

9S/=/b+&K!)š;K;;;?kK!&(!),+%!3,*.5,&=&'(! ,5!0/JJ$#&'9&!0&!9*=)*%/(/*'!0&%!J,5:*'*o0&%!

)*+##5/&'(! &T),/b+&#! 9&((&! #$)5#(/(/*']!8&,*'! ,z5'5,U%&! )#$9$0&'(&K! ,5! )#$%&'9&! 0z59/0&!

35,,/b+&! )*+##5/(! l(#&! ,/$&! a! ,5! 0/%(#/.+(/*'! *.%&#:$&!0&%! &T(#5/(%! 0&! 9Sw(5/3'/&#%!

j)š;K;?k]!"*+#!9*'J/#=&#!b+&!,&%!C:W8CG%!&(!"9L#&>)%!)*+##5/&'(!&'!&JJ&(!/'(&#53/#!5:&9!

,z59/0&!35,,/b+&!&(!0&%!J,5:*'*o0&%K!'*+%!5:*'%!(&%($!,&%!&JJ&(%!0&!9*=)*%$%!)+#%!j,z59/0&!

35,,/b+&!&(!0&+T!J,5:*'*o0&%K!,z$)/95($9S/'&!&(!,5!b+&#9$(/'&k!%+#!,5!%(5./,/($!(S&#=/b+&!&(!

,z59(/:/($! &%($#5%&! 0&%! 0/JJ$#&'(&%! )#*($/'&%! (&%($&%! M&%! #$%+,(5(%! *.(&'+%! 0$=*'(#&'(!

b+&!,&%!W8CG!a!%$#/'&!0&!-4,%/#+&3).)#!&(!,&%!L#&>)!0&!94,3:#B+)+7)#&61!)&+:&'(! /'(&#53/#!

5:&9! 9&%! 9*=)*%$%! j=*0/J/95(/*'! 0&! ,5! %(5./,/($! (S&#=/b+&! &(!/'S/./(/*'! 0&! ,z59(/:/($!

&%($#5%&k!%5'%!(*+(&J*/%!)#$%&'(&#!+'&!0/JJ$#&'9&!%/3'/J/95(/:&!&'(#&!&+T]!

!

Ch‰taigner aubier 

Ch‰taigner duramen 

Ch‰taigner nÏuds morts 

Ch‰taigner nÏuds vivants 

Ch•ne aubier 

Ch•ne duramen 

Ch•ne nÏuds morts 

Ch•ne nÏuds vivant 
H•tre acŽtone 

H•tre acŽtone parall•le 

H•tre aubier 
H•tre duramen 

MŽl•ze acŽtone 

MŽl•ze acŽtone parall•le 

MŽl•ze aubier 

MŽl•ze duramen 

MŽl•ze duramen acŽtone 
parall•le 

Merisier acŽtone parall•le 
Merisier acŽtone 

Merisier aubier 

Merisier duramen 

Merisier duramen acŽtone 
parall•le     

Noyer aubier 

Noyer duramen 
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Observations (axes F1 et F2 : 58,09 %) 
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U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,55,

!?[m!

!
N2>+,&!Pf! @!7HI!=(1*,61*!.6!-2%*,2B+*2(1!-&%!&K*,62*%!-&!B(2%!-+!>,(+<&!G!6<,$%!21*&,6)*2(1!63&)!.&%!

SR": !g!%4,21&!-&!!C()%"'*+,-," !&*!.&%!0,&`<!-&!4C(+3"=','8,"*1$ \!b'&,(?!&*!6.\]!`Q^P_!

!

M&%! 9S5=)/3'*'%! 0$9*=)*%&+#%! 0&! .*/%!*'(! 0$:&,*))$! +'! #$%&5+! 9*=),&T&! 0&! W8CK!

&'fU=&%! /=),/b+$&%! 05'%! ,&%! )#*9&%%+%! 0&! 0$(*T/95(/*']! M5! J5/.,&! %)$9/J/9/($! 0&! 9&%!

&'fU=&%! %+337#&! b+z/,%! %*'(!95)5., &%! 0z/'(&#53/#! 5:&9! +'! 3#5'0! '*=.#&! 0&!

%+.%(#5(%Z,/35'0%]!L'!J59(&+#!=5D&+#!/=),/b+$!05'%!,5!0+#5./,/($!'5(+#&,,&!0+!.*/%!&%(!,5!

)#$%&'9&! 0-&T(#59(/.,&%K! b+/! %*'(! )*(&'(/&,,&=&'(! (*T/b+&%! )*+#! ,&%! =/9#**#35'/%=&%]!

M-$(+0&! 0&%! /'(&#59(/*'%! ./*9S/=/b+&%! &'(#&! W8C! &(! &T(#5/(%! 0&! .*/%! )*+##5/(! l(#&! +'!

=*U&'!0z599$0&#!a!,5!0/:&#%/($!0&!9&%!0&#'/&#%]!I&%!/'(&#59(/*'%!%*'(!&'!&JJ&(!$(#*/(&=&'(!

,/$&%!a!,5!9*=)*%/(/*'!9S/=/b+&!0&%!&T(#5/(%!0&!.*/%!&(!)*+##5/&'(!#&J,$(&#!05'%!9&#(5/'%!

95%! ,z*#/3/'&! j&%)79&%! 0z5#.#&%!&(! ,*95,/%5(/*'! &'! .*/%k! 0&! 9&%! &T(#5/(%]! E! )5#(/#! 0&! 9&%!

0*''$&%K!/,!5))5#5r(!b+&!,&!#$%&5+!0&!W8C!(#*+:$!9S&f!,&%!)*+##/(+#&%!.,5'9S&%!)*+##5/(!

&'!&JJ&(!0*''&#!0&%!/'0/95(/*'%!%+#!,&+#!505)(5(/*'!5+T!0/JJ$#&'(&%!&%%&'9&%!0&!.*/%!&(!

5+%%/!%+#!,&+#!&':/#*''&=&'(!9S/=/b+&]!

!

!

!

!

!

Ch‰taigner duramen 

Ch‰taigner nÏuds vivants 

MŽl•ze acŽtone 

MŽl•ze acŽtone aprall•le 

MŽl•ze duramen 
MŽl•ze duramen acŽtone 

Merisier acŽtone parall•le 

Merisier acŽtone 

Merisier duramen 

Merisier duramen acŽtone 

Noyer aubier 
Noyer nÏuds vivants 
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Observations (axes F1 et F2 : 47,01 %) 
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U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,55,

!?n;!

TTT\ 7-6<*6*2(1!-&!.6!).6%%&!SM9!

!

M&%!$(+0&%!0+!%U%(7=&!/'(#59&,,+,5/#&!0&!-4,%/#+&3).)#!%&!%*'(!$35,&=&'(!)*#($&%!%+#!

,5!9,5%%&!0&%!W8C!5))&,$&!WXA]!M&%!WXA!%*'(!0&%!W8C!9*'(&'5'(!+'&!9U%($/'&!9*==&!

#$%/0+!95(5,U(/b+&!jO&+T!&(!5,]K!>;??k]!IS&f! -4,%/#+&3).)#K!(#*/%!/%*J*#=&%!0&!WXA!*'(!$($!

/0&'(/J/$&%! C:WXAPu[mn>K! C:WXAP<<[<t! &(! C:WXAP@;mm;! '*==$&%! #&%)&9(/:&=&'(!

C:WXA?K! C:WXA>! &(! C:WXA[]! I&%! WXA! %*'(! (#7%! )#*9S&%! 5:&9! t;}! 0-S*=*,*3/&!

9*'%(5($&!5)#7%!5,/3'&=&'(!0&%!%$b+&'9&%!&(!)#$%&'(&'(!+'!%/(&!95(5,U(/b+&!9*'%&#:$!0&!

(U)&!I"VE!j6/3+#&!@tk]!

!

!
N2>+,&!Ph!@!7.2>1&=&1*!-&%!%4A+&1)&%!-&%!2%([(,=&%!-&!SM9!-&!!C()%"'*+,-," \!5&%!)(+.&+,%!

)(,,&%<(1-&1*!6+K!6)2-&%!6=214%!2-&1*2A+&%!o!&1)6-,4!&1!1(2,!i!%2*&!)6*6.?*2A+&\!
!

M5!)#*0+9(/*'!&(!,5!)+#/J/95(/*'!0&%!0/JJ$#&'(&%!WXA!0&!-4!%/#+&3).)#,*'(!$($!&'(#&)#/%&%,

5J/'!0-$(+0/&#!,&%!/'(&#59(/*'%!&'(#&!9&%!W8C!&(!0/JJ$#&'(%!%+.%(#5(%!9*==&!,&!"E"P8WK!,5!

($(#5,*'&P8WK!,5!=$'50/*'&P8W!&(!,&!IRF2! jC5.,&5+!?uk]!H,!5!$($!=/%!&'!$:/0&'9&!b+&!,&%!

WXA!(&%($&%!'&!)#$%&'(&5/&'(! )5%!0-59(/:/($!0&!3,+(5(S/*'U,5(/*'K!9&%!#$%+,(5(%!$(5'(!&'!

50$b+5(/*'! 5:&9! ,5! ,/(($#5(+#&! jO9W*,0#/9SK>;;@!i! W5#9&#5! >;;<k]! 1'! #&:5'9S&! 9&%!

&'fU=&%!)*%%$05/&'(!+'&!59(/:/($!0&!0$3,+(5(S/*'U,5(/*'! 0&!,5!=$'50/*'&P8W!5:&9!+'&!

&JJ/959/($! 95(5,U(/b+&! je95(Zd=k! 0+! =l=&! *#0#&! 0&! 3#5'0&+#K!0-&':/#*'! >! =/' P?]‰OP?]!

I&((&!59(/:/($!&%(!5%%*9/$&!5+!#$%/0+!95(5,U(/b+&!9U%($/'U,!0&%!WXA]!R&%!(&%(%!#$5,/%$%!%+#!

,&! =+(5'(! C:WXA?! I@<8! *|! ,5! 9U($/'&! 95(5,U(/b+&! 5! $($! #&=),59$&! )5#! +'&! %$#/'&! *'(!



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,55,

!?n?!

=*'(#$! +'&! )&#(&! 0&! ,5! J*'9(/*'! 0&!0$3,+(S5(/*'U,5(/*']! I&((&! )&#(&! 0&! J*'9(/*'! 5! $($!

*.%&#:$&!%+#! ,&%! )#*J/,%!X"MI! j 6/3+#&!@mk]! M&! )#*J/,! =$'5'0/*'&P8W! /'9+.$&! 5:&9! ,5!

C:WXA?!=*'(#5/(!+'&!0$3,+(5(S/*'U,5(/*'!0+! )#*0+/(!5:&9!+'&!%*#(/&!0&! )/9!5+!=l=&!

(&=)%!0&!#$(&'(/*'!b+&!,&!($=*/'!)*%/(/J]!E)#7%!/'9+:.5(/*'!0&!,5!=$'50/*'&P8W!5:&9!,&!

=+(5'(!C:WXA?!/,!5!$($!*.%&#:$!+'!)/9!%/=/,5/#&!a!9&,+/!0+!)#*0+/(!%&+,K!/'0/b+5'(!./&'!

0&!9&!J5/(!+'&!5.%&'9&!0&!0$3,+(5(S/*'U,5(/*']!I&%!(&%(%!9*'J/#=5/&'(! 0*'9! ,-/=),/95(/*'!

0&!,5!9U%($/'&!95(5,U(/b+&!05'%!9&!#x,&],

!

! !
"6B.&6+!^f! @!"6B.&6+!-&%!-2[[4,&1*%!<6,6=$*,&%!)214*2A+&%!-&%!-2[[4,&1*&%!SM9!-&!!C()%"'*+,-,"\!5&%!

U=!&*!e)6*!6<<6,&1*%!(1*!4*4!)6.)+.4%!<6,!,4>,&%%2(1!1(1!.21462,&!&1!+*2.2%61*!.{4A+6*2(1!-&!
D2)#6&.2%!VD&1*&1!\!J'!]!1(1!-4* &,=214&%!

!

!"##$%$#& '(!) '* '(!)+'*
)%,-./0 1 23 23 23
)%,-./4 /

!"##$%$#& '(!) '* '(!)+'*
)%,-./0 1 560789$:/08;<60 45=7>*8;45? 4@4A=89$:/0B>*/088;=@0A<
)%,-./4 1 076689$:/08;4=0 740>*8;4== 4@07689$:/0B>*/088;=@07C

!"##$%$#& '(!) '* '(!)+'*
)%,-./0 1 454@<89$:/08;<0<6A@6>*8;0=C@00@=7?89$:/0B>*/088;=@50
)%,-./4 /

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

)D).!EF2D/G,

H!H/G,

*D2!3IF2D/G,

(32J



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,55,

!?n>!

!
N2>+,&!PF!@!I,([2.%!MI5H!-&!./6)*232*4!-&!>.+*6*#2(1?.6*2(1!-&!.6!SM9^!&*!-&!.6!<&,*&!-&![(1)*2(1!-+!

=+*61*!%+,!.&!%+B%*,6*!=416-2(1&VRS\!
6_!%+B%*,6*!%&+.!=416-2(1& VRS!o!B_!*4=(21!<(%2*2[]!"3SM9^! o!)_!"3SM9^!63&)!)?%*421&!)6*6.?*2A+&!

HIm7!&*!-_! "3 SM9^!=+*61*! HPkR!63&)!%4,21&!)6*6.?*2A+&!RIm7\!

!
F*+%!5:*'%!$35,&=&'(!)+! *.%&#:$!+'&!)5#(/9+,5#/($!9S&f!,5!C:WXA?]!I&,,&P9/!)#$%&'(&5/(!

+'&! 59(/:/($! 0&! 0$3,+(5(S/*'U,5(/*'! 5:&9! ,&! %+.%(#5(! "E"P8W! &(! ($(#5,*'&P8W]!M&%!

)5#5=7(#&%!95(5,U(/b+&%!*'(! )+! l(#&!0$(&#=/'$%!5:&9!+'!d=!0&! ,-*#0#&!0&! [<n!‰OK!+'!

e95(!$35,&!a!>@>!=/'P?&(!,-&JJ/9/&'9&!0&!,-&'fU=&!95,9+,$&K!e95(Zd=!0&!?K?!=/'P?]‰OP?)*+#!

,&!%+.%(#5(!"E"P8W]!1'!9*=)5#5/%*'!5:&9!,&%!W8CG!a!9U%($/'&!b+/!#$5,/%&'(!$35,&=&'(!,5!

!"  

!"  

!"  

!"  



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,55,

!?n[!

#$59(/*'! 0+! 0$3,+(5(S/*'U,5(/*'! 5:&9! ,&! "E"P8WK! ,5!C:WXA?! )#$%&'(5/(!+'&! 5JJ/'/($!

%/=/,5/#&!jd=k!)*+#!9&!%+.%(#5(!b+&!,5!W8CGP?I!5/'%/!b+&!,5!=l=&!&JJ/9/&'9&!0&!#$59(/*'!

je95(Zd=k]! I*==&!)*+#! ,&%!59(/:/($%!*.%&#:$&%!%+#! ,5!=$'50/*'&P8W!&(!=$'50/*,&P8WK!

'*+%! 5:*'%! *.%&#:$! +'&! )&#(&! 0&! J*'9(/*'! 0&! 0$3,+(5(S/*'U,5(/*'! 5:&9! ,&! =+(5'(!

C:WXA?!I@<8!j6/3+#&!<;k]!

!

!
N2>+,&!kQ!I,([2.%!MI5H!-&!./6)*232*4!-&!.6!SM9^!&*!=+*61*!%+,!.&!%+B%*,6*!I7IVRS\!

6_!%+B%*,6*!%&+.!=416-2(1&VRS!o!B_!*4=(21!<(%2*2[]!SR":V̂ H!-&!!C()%"'*+,-," o!)_!"3SM9^!63&)!
)?%*421&!)6*6.?*2A+&!HIm7!&*!-_!"3SM9^!=+*61*!HPkR!63&)!%4,21&!)6*6.?*2A+&!RIm7\!

!"  

!"  

!"  

!"  



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,55,

!?nn!

L'&! $(+0&! 9#/%(5,,*3#5)S/b+&K! #$5,/%$&! &'! 9*,,5.*#5(/*'! 5:&9!,&! M5.*#5(*/#&! 0&!

I#/%(5,,*3#5)S/&K! A$%*'5'9&! O53'$(/b+&! &(! O*0$,/%5(/*'%! jIAO>kK! 5! $($! =/%&! &'! ),59&!

%+#! ,&%! 0&+T! /%*J*#=&%! 0&! WXA! 0&!-4,%/#+&3).)#!C:WXA?! &(! C:WXA>!j6/3+#&!<?k]!F*+%!

5:*'%!)+!*.%&#:&#!)*+#!9S5b+&!0*=5/'&!0&%!WXA!+'&!%(#+9(+#&!9,5%%/b+&!a!9&((&!9,5%%&!

5:&9!,5!)#$%&'9&!0-+'!0*=5/'&!FP(&#=/'5,!(U)&!(S/*#&0*T/'&!&(!+'!0*=5/'&!IP(&#=/'5,!

&'!S$,/9&!‡]!

M5!%(#+9(+#&!0&!,5!)#*($/'&!C:WXA?!5!$($!#$%*,+&!a!>Kt!œ!&'!0$'*=.#5'(![>@!#$%/0+%]!M&!

9#/%(5,!0&!C:WXA?!5))5#(/&'(!5+!3#*+)&!0-&%)59&!I>K!&(!,-+'/($!5%U=$(#/b+&!9*'(/&'(! ,5!

J*#=&!)SU%/*,*3/b+&!0&!,-&'fU=&!b+/!&%(!+'!0/=7#&]!M&%!0&+T!=*'*=7#&%!%*'(!#&,/$%!)5#!

+'!5T&!0&!%U=$(#/&! '*'!9#/%(5,,*3#5)S/b+&!0-*#0#&!>]!E+! '/:&5+! IP(&#=/'5,! ,&%!#$%/0+%!

'*'!=*0$,/%$%!9*##&%)*'0&'(!a!+'&!)5#(/&!0+!(53!)*,UPS/%(/0/'&]!1'!)#$%&'9&!0&!W8XK!,5!

0&'%/($!$,&9(#*'/b+&!*.%&#:$&!)#7%!0+!%/(&!59(/J!5!)&#=/%!0-/0&'(/J/&#!9*==&!5((&'0+!,&!

3,+(5(S/*'!5+!'/:&5+!0+!%/(&!W!05'%!,&%!0&+T!=*'*=7#&%]!

M5!%(#+9(+#&!0&!C:WXA>!5! )+! l(#&!#$%*,+&!a! []>m!œ!0&!#$%*,+(/*']! 85!J*#(&! /0&'(/($!0&!

%$b+&'9&! 5:&9! C:WXA?! ju@! }k! 5:5/(! J59/,/($! ,5! #&9*'%(#+9(/*']! R&! =5'/7#&! %/=/,5/#&! a!

C:WXA?K! ,-+'/($! 5%U=$(#/b+&! &%(! 9*=)*%$&! 0&! 0&+T! =*'*=7#&%! #&,/$%! )5#! +'! 5T&!

0-*#0#&!>]!!

!

I&%! &'fU=&%! )#$%&'(5/&'(! +'&! 0/=$#/%5(/*'! (U)&! 0&%!WXA!*|! ,&! 0*=5/'&! H! 0-+'!

=*'*=7#&! &%(! &'! /'(&#59(/*'! 5:&9! ,&! 0*=5/'&! H! 0&! ,-5+(#&! =*'*=7#&]!M&%!%(#+9(+#&%!

(#/0/=&'%/*''&,,&%! 0&%! C:WXA! )#$%&'(5/&'(! 0&%! 95#59($#/%(/b+&%! #&=5#b+5.,&%!)5#!

#5))*#(! 5+T! W8C! (U)/b+&%! B! 0-+'&! )5#(! +'! 0/=7#&! *#/3/'5,! *|! %&+,%! ,&%! 0*=5/'&%! (*+(!

S$,/9&! %(5./,/%&'(! ,-5%%&=.,53&! &(! 0-5+(#&! )5#(! +'! =*'*=7#&! )*%%$05'(! +'&! ,*'3+&!

&T(#$=/($! FP(&#=/'5,&! 0-&':/#*'! @;! #$%/0+%K! +'&! .*+9,&! #&,/5'(! p>! a! ‡>! 5,,*'3$&! )5#!

&':/#*'![;!#$%/0+%!&(!+'&!&T(#$=/($!IP(&#=/'5,&!$(&'0+&!9*=)#&'5'(!+'&!m7=&!S$,/9&!‡!

&(!+'&!.*+9,&!0-&':/#*'!>;!#$%/0+%]!H,!5!$($!*.%&#:$!5+!'/:&5+!0&!,-&T(#$=/($!IP(&#=/'5,&!

@!)#*,/'&!9*'%&#:$&%!05'%!,&%!0&+T!C:WXA]!

!

!

!

!

!

!
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!?n@!

!

!
N2>+,&!k^! @!R*,+)*+,&!),2%*6..(>,6<#2A+&!-&%!SM9!-&!!C()%"'*+,-," \!

Y2(.&*!i!=(1(=$,&!7!&*!G.&+!i!=(1(=$,&!G !
6_!"3 SM9^!&*!B_!"3 SM9`!

!
!
!
!
!

!
!

!
!
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!?n<!

1'! 9&! b+/! 9*'9&#'&! ,5! WXA?K!,&! %/(&! W! #&)#$%&'($! &'! .,5'9! j6/3+#&!<>k!/=),/b+$! 05'%!

,-/'(&#59(/*'!0+!3,+(5(S/*'!&%(!/0&'(/b+&!9S&f!,&%!0&+T!WXA!0&!-4,%/#+&3).)#!5/'%/!b+&!9S&f!

,5!WXA!0&!94,3:#B+)+7)#&61]!M&!%/(&!X!0&!,5!C:WXA>!&%(!%/=/,5/#&!a!9&,+/!0&!"9WXA?]!1'!

#&:5'9S&K!,&!%/(&!X!0&!C:WXA?!9*'(/&'(!+'&!%$#/'&>m@!&(!+'&!3,+(5=/'&>mmK!a! ,5!),59&!

0&%!0&+T!S/%(/0/'&%!)#$%&'(&%!9S&f!,5!C:WXA>!&(!"9WXA?]!R&!),+%K!,5!0&#'/7#&!S$,/9&!b+/!

)*#(&!,5!%$#/'&!>m@!&(!,5!3,+(5=/'&>mm!0+!%/(&!X!&%(!#599*+#9/&!0z+'!#$%/0+!9S&f!C:WXA?!

j*.%&#:5(/*'!0-+' !35)! %+#! ,-5,/3'&=&'(!0&%!0&+T!%$b+&'9&%kK!9&!b+/!5=$'53&!+'!95'5,!

&'(#&!9&((&!S$,/9&!&(! ,5! .*+9,&!b+/!&%(!D+%(&!a!9*($! j.*+9,&! .&(5>P!5,)S5>k]!M5! )*9S&!0&!

C:WXA?!&%(!0*'9!),+%!$(&'0+&!b+&!9&,,&!*.%&#:$&!9S&f!C:WXA>]!I&,5!)*+##5/(!&T),/b+&#!

,5!)5#(/9+,5#/($!0&!,5!WXA?!a!)*+:*/#!0$3,+(5(S/*'U,&#!,&!"E"P8W]!

!

!
N2>+,&!k`! @!R*,+)*+,&!),2%*6..(>,6<#2A+&!-&%!%2*&%!6)*2[%!SM9!-&!!(C)%"'*+,-," \!

G.61)!i!%2*&!S!&*!G.&+!i!%2*&!M!
6_!"3 SM9^!&*!B_!"3 SM9`!

!

!
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!?nu!

TY\ H(1).+ %2(1!

!
EJ/'!0-&%%5U&#!0&!#&)*'0#&!a!,-SU)*(S7%&!0&!0$)5#(!b+&!,&!%U%(7=&!/'(#9&,,+,5/#&!0&%!

9S5=)/3'*'%!0$9*=)*%&+#%!)*+##5/(!#&J,&(&#!,&+#!505)(5(/*'!a!,-&':/#*''&'(!,-$(+0&!0&!

J5=/,,&! =+,(/3$'/b+&%! 0&! W8C! 5! $($! &'(#&)#/%&]!M&%! 0/JJ$#&'(%! #$%+,(5(%! *.(&'+%! *'(!

)&#=/%! 0&! =&((#&! &'! $:/0&'9&! ),+%/&+#%! )5#(/9+,5#/($%! 0+! W8C*=&! 0&!-#'1/(/+,

%/#+&3).)#]!M5!9,5%%&!0&%!W8C!*=$35!&%(!)5#(/9+,/7#&=&'(!$(&'0+&!9S&f!9&!9S5=)/3'*'K!

9&((&!&T(&'%/*'!$(5'(! ,/$&!a!,5!)#$%&'9&!0&!W8CG!a!%$#/'&]! I&((&!95#59($#/%(/b+&!&%(!)&+!

#$)5'0+&!9S&f!,&%!.5%/0/*=U97(&%!i!)5#!&T&=),&!94,3:#B+)+7)#&618!5+(#&!9S5=)/3'*'!0&!

)*+##/(+#&! .,5'9S&K! '&! 9*=)(&! b+-+'&! W8CG! a! %$#/'&]!H,! 5! $($! *.%&#:$! +'&! 59(/:/($!

9,5%%/b+&! 0&%! W8CG! a! 9U%($/'&K! 59(/:/($! 0&! 0$3,+(5(S/*'U,5(/*'! jO&+T! &(! 5,]K! >;?[k]!1'!

#&:5'9S&! ,&%! W8CG! )#$%&'(5'(! +'&! %$#/'&! 95(5,U(/b+&! *'(! #$:$,$! 5:*/#! +'&! 59(/:/($! 0&!

3,+(5(S/*'U,5(/*']! M-&T(&'%/*'!0&!,5!9,5%%&!0&%!W8C!*=$35!9S&f!-4,%/#+&3).)#!)*+##5/(!,+/!

)&#=&((#&!5,*#%!0-5+3=&'(&#!%5!0/:&#%/($!0-59(/:/($!J59&!a!0/JJ$#&'(%!%+.%(#5(%]!R&! ),+%!

,-$(+0&! 0&%! /'(&#59(/*'%! )#*($/'&Z,/35'0%! 5! )&#=/%! 0&! =&((#&! &'! $:/0&'9&! +'! '*=.#&!

$,&:$!0&!%+.%(#5(%!#&9*''+%!)5#!,&%!0/JJ$#&'(&%!W8CG]!I&%!/'(&#59(/*'%!%*'(!0/#&9(&=&'(!

,/$&%! a! ,5! 9*=)*%/(/*'! 9S/=/b+&! 0&%! &T(#5/(%! 0&! .*/%]!M&%!0*''$&%! *.(&'+&%! /'0/b+&'(!

b+&! ,&%! W8CG!$(+0/$&%!0&! -4, %/#+&3).)#! )*+##5/&'(! l(#&! +(/,/%$%!9*==&! *+(/,%!

&'fU=5(/b+&%! )*+#! 0/%9#/=/'&#!,&%! &T(#5/(%! 0&!.*/%! 9*'(&'5'(! 0&%!=*,$9+,&%! 9*==&!

,z59/0&!35,,/b+&!*+!,&%!J,5:*'*o0&%!M5!)#$%&'9&!0&!W8CG!5:&9!+'&!%$#/'&!95(5,U(/b+&!'*+%!

5=7'&! a! )&'%&#! a! +'&! $:*,+(/*'K! ),+%! )5#(/9+,/7#&=&'(! a! +'&! 0+),/95(/*'! 0&! 37'&!

5=&'5'(! +'&! '$*J*'9(/*''5,/%5(/*'K! 0*'9! a! ,-$=&#3&'9&! 0&! J*'9(/*'%! '*+:&,,&%K!

%+%9&)(/.,&%!)5#!,5!%+/(&!0-l(#&!%$,&9(/*''$&%]!

M5!%&9*'0&!9,5%%&!$(+0/$&!0&!W8C!9S&f!-4,%/#+&3).)#K!,&%!WXAK!'*+%!5!$35,&=&'(!)&#=/%!0&!

=&((#&! &'! $:/0&'9&! +'&! 0/JJ$#&'9&! %(#+9(+#5,&! 0&! 9&#(5/'&%! 0-&'(#&! &,,&%]!O5,3#7%!+'&!

0/=$#/%5(/*'!9,5%%/b+&K!,&!9S5'3&=&'(!0&!b+&,b+&%!59/0&%!5=/'$%!5+!'/:&5+!0&!,&+#!%/(&!

XK!599&)(5'(! ,&!%+.%(#5(K!,&+#!9*'J$#&!0&%!95#59($#/b(/b+&%!)5#(/9+,/7#&]!1'!&JJ&(!9S&f! ,5!

C:WXA?K!,&%!(#5:5+T!#$5,/%$%!*'(! )&#=/%!0&!=&((#&!&'!$:/0&'9&!+'&!#&9*''5/%%5'9&!0&!

9&((&! W8C! a! +'! ),+%! 3#5'0! '*=.#&! 0&! %+.%(#5(]! R&! ),+%K! ,&! =+(5'(! C:WXA?! I@<8! 5!

=*'(#$!,5!95)59/($!a!3,+(5(S/*'U,&#]!!

M&%! 9S5=)/3'*'%! 0$9*=)*%&+#%! *'(! 0$:&,*))$! +'! #$%&5+! 9*=),&T&! 0&! W8CK! &'fU=&%!

/=),/b+$&%!05'%!)#*9&%%+%!0&!0$(*T/95(/*']!M5!J5/.,&!%)$9/J/9/($!0&!9&%!&'fU=&%!%+337#&!

b+z&,,&%!%*'(!95)5.,&%!0-/'(&#53/#!5:&9!+'!3#5'0! '*=.#&!0&!%+.%(#5(%]!R-5+(#&!)5#(K!+'!
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!?nt!

J59(&+#!=5D&+#!/=),/b+$!05'%!0+#5./,/($!'5(+#&,,&!0+!.*/%!&%(!,5!)#$%&'9&!0-&T(#59(/.,&%!

)*(&'(/&,,&=&'(! (*T/b+&%! )*+#! ,&%! =/9#*P*#35'/%=&%]! F*+%! #5))*#(*'%! /9/! b+&! ,z$(+0&!

0&%! /'(&#59(/*'%! ./*9S/=/b+&%! &'(#&! W8C! &(! &T(#5/(%! 0&! .*/%! )*+##5/(! l(#&! +'! =*U&'!

0z599$0&#!a!,5!0/:&#%/($!0&!9&%!0&#'/&#%]!I&%!/'(&#59(/*'%!%*'(!&'!&JJ&(!$(#*/(&=&'(!,/$&%!a!

,5!9*=)*%/(/*'!9S/=/b+&! 0+!.*/%!&(!)*+##5/(!#&J,$(&#!05'%!9&#(5/'%!95%K!,z*#/3/'&!j&%)79&%!

0z5#.#&%!&(!0&!,*95,/%5(/*'!&'!.*/%k!0&!9&%!&T(#5/(%]!

M-&T(&'%/*'! 0&%! 9,5%%&%! 0&%! W8C! &(! ,&+#%! 0/JJ$#&'9&%! %(#+9(+#5,&%! (#*+:$&%! 9S&f! ,&%!

)*+##/(+#&%!.,5'9S&%! 9*==&! -4, %/#+&3).)#,)*+##5/&'(! 0*''&#! +'! 5)&#v+! %+#! ,&+#!

505)(5(/*'!5+T!0/JJ$#&'(&%!&%%&'9&%!0&!.*/%!&(!5+%%/!0&!,&+#!&':/#*''&=&'(!9S/=/b+&]!!

!
!



!
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!?@;!

!

H#6<2*,&!TTT!@!

8*+-&!-+!<#41(=$1&!-/ &K%+-6*2(1!)#&C!+1&!%(+)#&!-&!

!C()%"'*+,-,"(
!

I&! (#*/%/7=&! 9S5)/(#&! )*#(&! %+#! +'&! )5#(/9+,5#/($! *.%&#:$&! ,*#%! 0&! (&%(%! %+#! ,&%!

%*+9S&%!0&!-4,%/#+&3).)#K!,5!%$9#$(/*'!0-&T%+05(]!"&'05'(!,&+#%!9#*/%%5'9&%!5+!%&/'!0&!,&+#!

S5./(5(! '5(+#&,! 9&#(5/'&%! &%)79&%! 0&! 9S5=)/3'*'%! 9*==&!E'/(&7)*6+, 3)*&K/#&3).'K!

9S5=)/3'*'! %5)#*)SU(&K!9/*&3&..&61, +748,)5(S*37'& K! *+! &'9*#&!V6&..6+, ")%&*6+K!

=U9*#S/f/&'K! )#*0+/%&'(! +'! &T%+05(!j85+&#59e&#K! >;?[i! 8+'! &(! 5,]K! ?mmmk]! IS&f! ,&%!

=U9*#S/f/&'%K!9&(!&T%+05(!D*+&#5/(!+'!#x,&!05'%!,&!9S/=/*(59(/%=&!j6#&UPd,&((K!?mmuk]!

F*+%!5:*'%!*.%&#:$!,5!%$9#$(/*'!0-&T%+05(!0&%!%*+9S&%!0&!-4,%/#+&3).)#!&'!)#$%&'9&!0&!

.*/%]! R&! ),+%K! +'&! 0&%! %*+9S&%!$(+0/$&%!)#$%&'(5/(! ,5! )5#(/9+,5#/($! 0&! %$9#$(&#! 0&!

,-&T%+05(!$35,&=&'(!&'! 5.%&'9&!0&!.*/%]!M&%!(#5:5+T!0+!9S5)/(#&!HHH!0&!9&((&!(S7%&!$(5/(!

0&!9*=)#&'0#&!&(!95#59($#/%&#!,&!#x,&!0&!9&(!&T%+05(!9S&f!-4,%/#+&3).)#]!

!

!

T\ R(+)#&!%4),4*,2)&!-/&K%+-6*!

!

L'!(&%(!0&!0$3#505(/*'!0+!.*/%!&JJ&9(+$!%&,*'!,5!'*#=&!F6??[!5!$($!=/%!&'!),59&!05'%!

,&! .+(! 0&! )*+:*/#! 9*=)5#&#! ,&! 9*=)*#(&=&'(! 0&%! 0/JJ$#&'(&%! %*+9S&%! 0&!-4,%/#+&3).)#,

J59&! a! ,5! 0$3#505(/*'! 0&! ),+%/&+#%! &%%&'9&%! 0&! .*/%]! M*#%! 0&! 9&! (&%(K!,5! )#&=/7#&!

*.%&#:5(/*'! 0+! )S$'*=7'&! 0-&T%+05(/*'! 0&%! %*+9S&%! 0&!-4, %/#+&3).)#!5! $($! J5/(&!

j6/3+#&!<[k]! E! )5#(/#! 0&! t! %&=5/'&%! '*+%! 5:*'%! *.%&#:$! ,5! )#$%&'9&! 0-+'! ,/b+/0&!

599+=+,$!a!)#*T/=/($!0+!.*/%]!8+#!,&!.*/%!0&!Sl(#&!b+&,b+&%!%*+9S&%!)#$%&'(5/&'(!9&((&!

95#59($#/%(/b+&!9*==&!C:nnttm]!1'!#&:5'9S&!%+#!.*/%!0&!9Sl'&!5+./&#!&(!0+#5=&'!'*+%!

5:*'%!:/%+5,/%$!9&(!&T%+05(!9S&f!,5!b+5%/!(*(5,/($!0&%!%*+9S&%!&'!),+%!*+!=*/'%!3#5'0&!

b+5'(/($K!0&!b+&,b+&%!3*+((&%!9S&f!,5!%*+9S&!C:u;! %+#!9Sl'&!5+./&#K!C:?@[>!%+#!9Sl'&!

0+#5=&'! a! ),+%/&+#%!‰M! 9S&f! ,&%! %*+9S&%! C:??;?;>! *+! &'9*#&! C:?>?t! %+#! 9Sl'&!

0+#5=&']!1'!J*'9(/*'!0&!,-&%%&'9&!0&!.*/%!+(/,/%$&!,*#%!0+!(&%(!0&!0$3#505(/*'K!,5!9*+,&+#!

0&%! 3*+((&,&((&%!$(5/(! :5#/5.,&! 5,,5'(! 0+! .#+'Z95#5=&,! 9*==&! 9S&f! C:?>@>! %+#! 9Sl'&!
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!?@?!

5+./&#!5+!'*/#!9*==&!9S&f!C:?>?t!%+#!9Sl'&!0+#5=&']!E+9+'!&T%+05(!'-5!$($!*.%&#:$!

,*#%!0&!,5!0$3#505(/*'!%+#!$)/9$5]!

!

!

!
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!?@>!

!

!
N2>+,&!ka!@!I#(*(%!-+!<#41(=$1&!-/&K%+-6*2(1!-&%!-2[[4,&1*&%!%(+)#&%!-&!!C()%"'*+,-,"! 32%+6.2%6B.&!

.(,%!-+!*&%*!-&!<&,*&!-&!=6%%&!g!h!%&=621&%!b"h_!&*!^`!%&=621&%!b"^`_!-&!-),(2%%61)&!%+,!
-2[[4,&1*&%!&%%&1)&%!-&!B(2%\!

6_!),(2%%61)&!%+,!B(2%!-&!#v*,&!o!B_!),(2%%61)&!%+,!B(2%!-&!)#v1&!6+B2&,!o!)_!),(2%%61)&!%+,!B(2%!-&!
)#v1&!-+,6=& 1!&*!-_!),(2%%61)&!%+,!B(2%!-/4<2)46\!
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!?@[!

I&!)S$'*=7'&!*.%&#:$!,*#%!0&!,5!)#$%&'9&!0&!.*/%!5:&9!,&%!0/JJ$#&'(&%!%*+9S&%!(&%($&%!

0&!-4,%/#+&3).)#!5!$($!$35,&=&'(!#&=5#b+$!,*#%!0&!,5!9#*/%%5'9&!%+#!=5,(P535#!)*+#!+'&!

%*+9S&!B!C:?>?t! j6/3+#&! <nk]! 8&+,&! 9&((&! %*+9S&! &'! 9*=)5#5/%*'! 5:&9! ,&%! 5+(#&%!

)#$%&'(5/(! ,5!95#59($#/%(/b+&!0&!)#*0+/#&!+'!&T%+05(!&'!5.*'05'9&!&'!5.%&'9&!0&!.*/%]!

I&!,/b+/0&!0&!9*+,&+#!D5+'&!)w,&!&%(!*.%&#:5.,&!a!)5#(/#!0&!,5!n7=&!%&=5/'&!0&!9#*/%%5'9&]!

M5!J/3+#&!<n!=*'(#&!,5!)#$%&'9&!&(!,5!9*+,&+#!0&!,-&T%+05(!)#*0+/(!)5#!,5!%*+9S&!C:?>?t!

a!b+5(#&!%&=5/'&%!0&!9#*/%%5'9&!%+#!=5,(!535#!&'!9*=)5#5/%*'!5:&9!+'&!%*+9S&!=*/'%!

)#*0+9(#/9&!C:?>@>]!

!

!
N2>+,&!kO!@!I#(*(!-&%!%(+)#&%!-&!!C()%"'*+,-,"(<,(-+)*,2)&!&*!1(1!<,(-+)*,2)&!-/&K %+-6*!%+,!=6.*V

6>6,!g!O!%&=621&%!-&!),(2%%61)&\!

6_!"3^`P` !o!B_!"3^`^h !

!

F*%! /':&%(/35(/*'%! %&! %*'(! 5,*#%! )*#($&%! %+#! ,5! 95#59($#/%5(/*'! 0&! ,-&T%+05(! a! (#5:&#%!

,-$(+0&!0&!,5!%*+9S&!C:?>?tK!%*+9S&!^!SU)&#P%$9#$(#/9&!_]!

!

!

TT\ H6,6)*4,2%6*2(1!-&!./&K%+-6*!

!

F*+%!5:*'%!05'%!+'!)#&=/&#!(&=)%!*.%&#:$!!&(!9*=)5#$!,&%!%*+9S&%!C:?>?tK!%*+9S&!

SU)&#%$9#$(#/9&!&(! C:?>@>K! %*+9S&! ($=*/'! a! ,5! ,*+)&! ./'*9+,5/#&! )+/%! 5+! =/9#*%9*)&!

$,&9(#*'/b+&!a!.5,5U53&!jO12k]!

E! ,5! ,*+)&! ./'*9+,5/#&! j6/3+#&! <@kK! ,&%! =U9$,/+=%! 0&%! 0&+T! %*+9S&%! 5))5#5/%%5/&'(!

0&'%&%]! H,!5! $($!*.%&#:$! )*+#! ,5! %*+9S&! C:?>?t! ,5! )#$%&'9&! 0&! 3*+((&%! 0&! (5/,,&%!



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,555,

!?@n!

:5#/5.,&%]!"*+#!,5!%*+9S&!C:?>@>!+(/,/%$&!9*==&!%*+9S&!0&!9*=)5#5/%*'!5:&9!C:?>?t!

'*+%!5:*'%!*.%&#:$!'$5'=*/'%!0&%!3*+((&,&((&%!0&!(#7%!)&(/(&%!(5/,,&%!a!9&#(5/'%!&'0#*/(%!

0&!,5!.*/(&]!

!

!
N2>+,&!kP!@!T=6>&!-&!%(+)#&%!-&!!C()%"'*+,-,"(g!.6!.(+<&!B21()+.62,&!g!"O!%&=621&%!-&!),(2%%61)&\!!

6_!%(+)#&!"3^`^h]!%(+)#&!#?<&,!%4),4*,2)&!63&)!32%+6.2%6*2(1!-&!>(+**&%!-/&K%+-6*!-&!*62..&!
2=<(,*61*&%!

B_!%(+)#&!"3^`P` ]!%(+)#&!*4=(21!63&)!32%+6.2%6*2(1!-&!A+&.A+&%!>(+**&.&**&%\!

!

E+! O12K! 0&+T! %(#+9(+#&%! (*(5,&=&'(! 0/JJ$#&'(&%! *'(! $($! #&=5#b+$&%! )*+#! ,5! %*+9S&!

C:?>?tK! 9*'%/0$#$&! 9*==&! SU)&#P%$9#$(#/9&K! &(! ,5! %*+9S&! C:?>@>K! 9*'%/0$#$&! 9*==&!

J5/.,&=&'(! %$9#$(#/9&]!M&%! 0&+T! %*+9S&%! a! n! %&=5/'&%! 0&! 9#*/%%5'9&! %+#! =5,(! 535#!

)#$%&'(5/&'(! +'! #$%&5+! 0&'%&! 0&! =U9$,/+=]!"*+#! ,5! %*+9S&! C:?>?t! j6/3+#&!<<kK!'*+%!

5:*'%! *.%&#:$! +'&! %(#+9(+#&! )5#(/9+,/7#&=&'(! /'($#&%%5'(&! 5+! '/:&5+! 0&! ,-&T%+05(]!

M-*.%&#:5(/*' ! 5+! O12! /'0/b+5/( ! b+&! 9&((&! )#*0+9(/*'! 0-&T%+05(!$(5/(!5%%*9/$&! a! +'&!

%(#+9(+#&! J*'3/b+&! )5#(/9+,/7#&! 5:&9! +'! #$%&5+! 0-SU)S&%! %(#+9(+#$]! M&! =U9$,/+=!

5))5#5/%%5/(! 9*==&! J*#=5'(! +'! ^!=5'9S*'!_! 5+(*+#! 0&! ,5! 3*+((&]! I&((&! %(#+9(+#&! %&!

#&(#*+:5/(! )5#(*+(! ,*#%! 0&! ,5! )#$%&'9&! 0-&T%+05(]! M5! 3*+((&K!b+5'(! a! &,,&K!5))5#5/%%5/(!

=*/'%!*#35'/%$&]!L'&!5'5,U%&!9S/=/b+&!5!$($!#$5,/%$&!)&'05'(!,&%!*.%&#:5(/*'%!5+!O12!i!



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,555,

!?@@!

'*+%! 5:*'%! )+! 9*'%(5(&#! +'&! J*#(&! 9*'9&'(#5(/*'! &'! 9S,*#&K! %*0/+=K! )*(5%%/+=! &(!

)S*%)S*#&!5+!'/:&5+!0&!,5!f*'&!5:&9!,-&T%+05(!&'!9*=)5#5/%*'!5:&9!,5!f*'&!0&!=U9$,/+=!

j6/3+#&!<uk]!E)#7%!:/%+5,/%5(/*'!5+!O12K! '*+%!5:/*'%!$=/%! ,-SU)*(S7%&!0&!)#$%&'9&!0&!

:$%/9+,&! 5+! '/:&5+! 0&! ,-&T%+05(]!R5'%! ,&! .+(!0&! :5,/0&#! *+! '*'! 9&((&! SU)*(S7%&K!+'&!

+,(#59&'(#/J+35(/*'! 5! $($! #$5,/%$&]! E)#7%! +,(#59&'(#/J+35(/*'! 0&! ,-&T%+05(! &(! '*+:&,,&!

5'5,U%&!5+!O12K!5+9+'&!%(#+9(+#&!'-5!)+!l(#&!*.%&#:$&]!!!

!

!
N2>+,&!kk!@!I#(*(!<,2%&!&1!=2),(%)(<2&!g!<,&%%2(1!)(1*,}.4&!hQI6]!-&!.6!%(+)#&!"3^`^h!

#?<&,%4),4*,2)&!-/&K%+-6*]!>,(%%2%%&=&1*!^`QQW\!Y2%+6.2%6*2(1!-&!./21*&,[6)&!=?)4.2+=!&*!&K%+-6*!
63&)!%*,+)*+,&!<6,*2)+.2$,&!6+!123&6+!-&!.6!>(+**&\!

!

!
N2>+,&!kf! @!716.?%&!-&!.6!)(=<(%2*2(1!)#2=2A+&!6+!123&6+!-+!=?)4.2+=!-&!!C()%"'*+,-," !&*!-&!

./&K%+-6*!<(+,!.6!%(+)#&!"3^` ^h\ !!
H(+,B&!,(+>&! @!)(=<(%2*2(1!)#2=2A+&!-+!=?)4.2+=!#(,%!&K%+-6*\!H(+,B&!Z6+1&!@!)(=<(%2*2(1!

)#2=2A+&!-&!.6!>(+**&!-/&K%+-6*!63&)![(,*&!<,4%&1)&!-&!<(*6%%2+=]!<#(%<#(,&!&*!)#.(,&\!



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,555,

!?@<!

R5'%! +'! %&9*'0! (&=)%K! '*(#&! 5'5,U%&! %-&%(! )*#($&! %+#! ,&%! 59(/:/($%! &'fU=5(/b+&%!

)*(&'(/&,,&=&'(!9*'(&'+&%!05'%!9&(!&T%+05(!&(!,5!9*=)*%/(/*'!)#*($/b+&!0&!9&,+/P9/]!

L'!(&%(!0-59(/:/($!&'fU=5(/b+&!j6/3+#&!<tk!5!$($!#$5,/%$!)*+#!$(+0/&#!,&%!59(/:/($%!,/$&%!a!

,5!0$3#505(/*'!0&!,5!9&,,+,*%&!j•P3,+9*%/05%&%!&(!•P9&,,*./*SU0#*,5%&%kK!a!,5!0$3#505(/*'!

0&%!S$=/9&,,+,*%&%!j•P3,+9+#*'/05%&%!&(!•PTU,*%/05%&%k!&(!a!,5!0$3#505(/*'!0&!,5!,/3'/'&!

jM/"K!O'"!&(!,5995%&%k]!L'&!59(/:/($!3,+9*%/05%&!/=)*#(5'(&! 5!$($!*.%&#:$&!0&!,-*#0#&!0&!

;K[[;!•Z P!;K;>!'=*,!0&!%+.%(#5(!9*'%*==$&%!)5#!=/'+(&!&(!)5#!‰3!0&!)#*($/'&%!(*(5,&%!

05'%! ,-&T%+05(]! M&%! 59(/:/($%! 3,+9+#*'/05%&! &(! ,5995%&%!$(5/&'(! $35,&=&'(! $,&:$&%!)5#!

#5))*#(! 5+! 59(/:/($! 9&,,*./*SU0#*,5%&%K! TU,*%/05%&%K! M/"! &(! O'"!5:&9! #&%)&9(/:&=&'(!

;K>n;!•ZP!;K;?@!&(!;K?<@!•ZP!;K;;u!'=*,!0&!%+.%(#5(!9*'%*==$&%!)5#!=/'+(&!&(!)5#!‰3!

0&!)#*($/'&%!(*(5,&%!05'%!,-&T%+05(]!R&!J5/.,&%!59(/:/($%!9&,,*./*SU0#*,5%&K!TU,*%/05%&!&(!

)&#*TU05%&%! a! ,/3'/'&! *'(! $($! =&%+#$&%! 5:&9! =*/'%! 0&! ;K;;>! '=*,! 0&! %+.%(#5(!

9*'%*==$&%!)5#!=/'+(&!&(! )5#!‰3!0&!)#*($/'&%!(*(5,&%!05'%!,-&T%+05(]!E+9+'&!59(/:/($!

O'"!'-5!)+!l(#&!0*%$&]!

!

!
N2>+,&!kh!@!S,6<#2A+&!&1!B6,,&!,&<,4%&1*61*!.&%!6)*232*4%!&1!1=(.!-&!%+B%*,6*%!)(1%(==4&%!<6,!

=21!&*!<6,!j>!-&!<,(*421&%!*(*6.&%!%4),4*4&%!-&!!-2[[4,&1*&%!6)*232*4%!>.+)(%2-6%&%]!
)&..(B2(#? -,(.6%&%]!>.+)+,(12-6%&]!K?.(%2-6%&%]!52I!@!I&,(K?-6%&%!g!.2>121&%]!D1I !@!I&,(K?-6%&%!g!

=61>61$%&%!&*!.6))6%&%!<(+,!./&K%+-6*!-&!"3^`^h!%+,!=6.*\!



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,555,

!?@u!

L'&!5'5,U%&!)#*($*=/b+&!5!$($!#$5,/%$&!%+#!,-&T%+05(!)#*0+/(!)5#!,5!%*+9S&!C:?>?t!,*#%!

0&!%5!9#*/%%5'9&!%+#!=5,(!535#]!",+%!0&!! [;;! )#*($/'&%!*'(!$($! /0&'(/J/$&%!jE''&T&! ?;k]!

M&%!)#*($/'&%! )#$%&'(&%! 05'%! ,-&T%+05(! j6/3+#&! <mk!5))5#(/&''&'( ! a! 0&%!9,5%%&%!

#&3#*+)5'(!0&%!)#*($/'&%!/=),/b+$&%!05'%!,5!0$3#505(/*'!0+!.*/%!=5/%!$35,&=&'(!05'%!

9&,,&!0&!,5!)5#*/!J*'3/b+&!&(!05'%!,5!0$(*T/95(/*'4!M5!J5=/,,&!,5!),+%!5.*'05'(&K![[}K!&%(!

9&,,&! 0&%! SU0#*,5%&%! 5:&9! .&5+9*+)! 0&! 3,U9*%/0&%! SU0#*,5%&%! jWXk! 5/'%/! b+&! 0&%!

)&)(/05%&%]!1,,&%!%*'(!3$'$#5,&=&'(!,&%!)#*($/'&%!,&%!),+%!5.*'05'(&%!#&(#*+:$&%!,*#%!0&!

,5! 0$3#505(/*'! 0+! .*/%]! F*+%!5:*'%! *.%&#:$! $35,&=&'(! +'! 3#5'0! '*=.#&! 0-*TU0*P

#$0+9(5%&%K! >?}K! 9*=)#&'5'(! 0&%!)&#*TU05%&%! 9*==&! ,&%! M/"K! O'"! &(! 0&%!*TU05%&%!

9*==&! ,&%! ,5995%&%!&(!0&! )&(/(&%! )#*($/'&%!0&!#x,&!&'9*#&! /'9&#(5/'K! ,&%!88"!>[}]!R&%!

&'fU=&%!/=),/b+$&%!05'%! ,&!%U%(7=&!0&!0$(*T/95(/*'!$(5/&'(!$35,&=&'(! )#$%&'(&%K!0&%!

W8C]!

!

!
N2>+,&!kF!@!R&)*&+,!,&<,4%&1*61*!.&%!-2[[4,&1*&%![6=2..&%!-&!<,(*421&%!,&*,(+34&%!-61%!./&K%+-6*!%+,!

=6.*!-&!.6!%(+)#&!"3^`^h!6<,$%!616.?%&!<6,!5HDRcDR\!

!
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!?@t!

L'&!5'5,U%&!),+%!J/'&!0&%!@;!)#*($/'&%!,&%!),+%!5.*'05'(&%!05'%!,-&T%+05(!5!$($! )5#! ,5!

%+/(&!#$5,/%$&!&(!9*=)5#$&!5:&9!,&%!@;!)#*($/'&%!,&%!),+%!5.*'05'(&%!9*'(&'+&%!05'%!,&%!

%$9#$(*=&%!9Sl'&!5+./&#!&(!%$9#$(*=&!Sl(#&!)*+#! ,5!%*+9S&!C:?>?t! jC5.,&5+!?tk]!M&%!

)#*($/'&%! 9*'(&'+&%! 05'%! ,&%! 0/JJ$#&'(%! %$9#$(*=&%!$(5/&'(! (#7%! =5D*#/(5/#&=&'(!

%$9#$($&]%!M&!%$9#$(*=&!9Sl'&!5+./&#!)*%%$05/(!?;;}!0&!)#*($/'&!9*'(&'5(!+'!)&)(/0&!

%/3'5,!0&!%$9#$(/*'!&(!m>}!0&!)#*($/'&!)*+#!,&!%$9#$(*=&!Sl(#&]!1'!#&:5'9S&!5+!'/:&5+!

0&! ,-&T%+05(K! %+#! ,&%! @;! )#*($/'&%! ,&%! ),+%! 5.*'05'(&%! %&+,&=&'(! <t}! )#*($/'&%!

9*'(/&''5/&'(!+'!)&)(/0&!%/3'5,]!8+#!,&%!@;!)#*($/'&%!,&%!),+%!5.*'05'(&%!05'%!,-&T%+05(K!

n>! $(5/&'(! 9*==+'&%! &'(#&! ,-&T%+05(K! ,&! %$9#$(*=&! 9Sl'&! &(Z*+! ,&! %$9#$(*=&! Sl(#&!

j6/3+#&!u;k]! >t! )#*($/'&%K! %*/(! @<}K! %&! %*'(! 5:$#$&%! 9*==+'&%! &'(#&! ,-&T%+05(K! ,&!

%$9#$(*=&%! 9Sl'&!5+./&#!&(!,&! %$9#$(*=&!Sl(#&]! R5'%! 9&%! >t! )#*($/'&%K!'*+%! 5:*'%!

#&(#*+:$!?>!!WX!j&':/#*'!n[}k!5U5'(!+'!#x,&!05'%!,5!0$3#505(/*'!0+!.*/%!&(!$35,&=&'(![!

)&#*TU05%&%! 0*'(! +'&! O'"]! t! )#*($/'&%! j?<}k! &(! <! )#*($/'&%! j?>}k! *'(! $($ !

#&%)&9(/:&=&'(! 0$'*=.#$&%! 9*==&! 9*==+'&%! &'(#&! ,-&T%+05(! &(! ,&! %$9#$(*=&!9Sl'&!

5+./&#! &(! ,-&T%+05(! &(! ,&! %$9#$(*=&!Sl(#&]! E! 9&! '/:&5+! 0-5'5,U%&K! ,5! 9*=)*%/(/*'! 0&!

,-&T%+05(!$(5/(!%/=/,5/#&!a!,5!9*=)*%/(/*'!)#*($/b+&!0&%!%$9#$(*=&%]!

!

!
N2>+,&!fQ!@!I(+,)&1*6>&!-&%!<,(*421&%!)(==+1&%!&1*,&!./&K%+-6*c%4),4*(=&!)#v1&c%4),4*(=&!

#v*,&!o!./&K%+-6*c%4),4*(=&!)#v1&!o!./&K%+-6*c%4),4*(=&!#v*,&!&*!<(+,)&1*6>&!-&%!<,(*421&%!
%<4)2[2A+&%!g!./&K%+-6*!<(+,!.&%!PQ!<,(*421&%!.&%!<.+%!6B(1-61*&%!-&!./&K%+-6*!%+,!=6.*!-&!.6!%(+)#&!

"3^`^h\ !



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,555,

!?@m!

!

!

!"
!"#$%&'(%&)$*+"$'$)'!&#',"'-$!$ H1218 .&!/)*&! ($()*,$'0*-!12

jgi|Trave1|62539|estExt_fgenesh1_pg.C_2_t10059 7,00 #$%&$$'( 0(
)*+,-.!/(0,11234,5*($(67089:;08<8=22 3,75 >?@0ABC3D 0(
)*+,-.!/(0,EF=13,5*($(6708G*;H8<8FE8<8+6&I+*2FF02 2,50 %(.!I&A9J!I!$+$AJ+G(D9.&IK+$( 0(
)*+,-.!/(0,04E420,(6ILMI8B($(N+6(0OJ'6;>818IE2E=3 1,86 BC40 0(
)*+,-.!/(0,=20P4,5*($(67089:;0E8<8E=F 1,38 O(9I+Q!6(DR0 0(
jgi|Trave1|136117|e_gw1.14.279.1 1,25 BC0ED 0(
)*+,-.!/(0,=30FE,*:0;=2H48* 1,13 BC40 0(
)*+,-.!/(0,0=11HF,(6ILMI8B($(N+6(0;>818IE2=H4 1,00 BC40 0(
)*+,-.!/(0,014=10,(8*N0;03;02E;0 1,00 #$%&$$'( 0(
)*+,-.!/(0,3=01=,*:0;0120P8* 1,00 O7&697!I+QSJ6(.+$(DQ(%!.T&MSJ!6(A !34
jgi|Trave1|89076|gw1.3.1186.1 1,00 O7&697!I+QSJ(I7!$&J!:+$(AT+$Q+$*D9.&IK+$(D !34
)*+,-.!/(0,03242P,(6ILMI8B($(N+6(0;>8H8I=2E12 0,75 >?@0ABC383D 0(
)*+,-.!/(0,011=E2,(8*N0;0E;===;0 0,67 >!.T&7SQ.!I(A?+$Q+$*D@&Q'J(DD0D9.&IK+$(D 0(
)*+,-.!/(0,=1PHH,*:0;EH408* 0,67 >?@0A>L0 0(
)*+,-.!/(0,00=F==,(8*N0;E;0234;0 0,67 U+O0E 0(
)*+,-.!/(0,=H=P2,*:0;414=8* 0,60 O'I!I+/(D+6&:(.!6(DVT7L 0(
)*+,-.!/(0,=4FH3,*:0;3P3F8* 0,57 BC010A>?@0 0(
)*+,-.!/(0,0440PP,(6ILMI8B($(N+6(0OJ'6;>8=8I32=P= 1,08 O(9I+Q!6(DWPD!$QDW31XD6'TI+J+6+$XDG(M+$XD6(Q&J+6+$0(
)*+,-.!/(0,00E041,(8*N0;0;0=43;0 1,64 BCH 0(
)*+,-.!/(0,44F3H,(6ILMI85*($(67089*;>80E2011 0,71 BC12 0(
)*+,-.!/(0,0E=144,(8*N0;4;H0H;0 0,62 BCH 0(
)*+,-.!/(0,011H10,(8*N0;0E;30F;0 0,67 U+OP 0(
)*+,-.!/(0,H32E3,(6ILMI8B($(:!.G0;>8018I02E2H 0,60 WWO 0(
)*+,-.!/(0,02F02F,(8*N0;0;E02E;0 0,67 >!.T&MSJ(6I(.!6(XDIS9(D? 0(
)*+,-.!/(0,0H1F2=,(6ILMI8B($(N+6(0OJ'6;>80E8I0203E 2,15 Y(..+I+$Z.+T&$'%J(&I+Q(D.(Q'%I!6(AJ+G( 0(
)*+,-.!/(0,1P02E,5*($(67089:;H8<8=23 2,10 >?@0ABC02D 0(
)*+,-.!/(0,002HF2,(8*N0;0;0==2;0 0,96 BCH 0(
)*+,-.!/(0,1E1E1,5*($(6708G*;048<80248<8+6&I+*214E0 1,67 WWO 0(
)*+,-.!/(0,0=HF3P,(6ILMI8B($(N+6(0;>838I=2EEH 0,74 O(9I+Q!6(DWPD!$QDW31XD6'TI+J+6+$XDG(M+$XD6(Q&J+6+$0(
)*+,-.!/(0,0H340=,(6ILMI8B($(N+6(0OJ'6;>80=8IE2001 1,00 BC010 0(
)*+,-.!/(0,00EPFF,(8*N0;E;0P=4;0 1,17 [+$%D5+$*(.XD\#]BAIS9( 0(
)*+,-.!/(0,03=0=H,(6ILMI8B($(N+6(0;>8008IE20== 0,56 BC02 0(
)*+,-.!/(0,H244E,(6ILMI8B($(:!.G0;>8=8I02E10 1,17 >L04 0(
)*+,-.!/(0,1FF43,5*($(67089:;0E8<8EP 0,58 L$Q&$'%J(!6(Z(M&$'%J(!6(Z97&697!I!6( !34
)*+,-.!/(0,123E=,5*($(6708G*;F8<8E128<8+6&I+*23=PP 0,70 BC0181EA>?@E2 0(
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!?<n!

I&%!5'5,U%&%!%&!#&9*+)&'(! 5:&9!,&%!5'5,U%&%!0&!(#5'%9#/)(*=/b+&]!1'!&JJ&(!+'&!$(+0&!

(#5'%9#/)(*=/b+&! 5! $($! #$5,/%$&! %+#! ,&%! %*+9S&%! C:?>?t! &(! C:?>@>! a! 0&+T! &(! b+5(#&!

%&=5/'&%! 0&! 9#*/%%5'9&! %+#! =/,/&+! 0&! 9+,(+#&! =5,(! 535#]! L'&!EI"! j6/3+#&! u[k! 5! $($!

3$'$#$!5:&9!,-&'%&=.,&!0&%!37'&%!0$($9($!%+/(&!5+!%$b+&'v53&!0&!(#5'%9#/)(*=/b+&!)*+#!

,&%! 0&+T! %*+9S&%]! M&%! #$%+,(5(%! *'(! )&#=/%! 05'%! +'! )#&=/&#! (&=)%! 0&! :5,/0&#! ,5!

0/JJ$#&'9&! &'(#&! ,&%! %*+9S&%]! M5! %*+9S&! C:?>@>! 5! $($! +(/,/%$&! 9*==&! ($=*/'! &'!

9*=)5#5/%*'!a!,5!%*+9S&!C:?>?t!9*'%/0$#$&!9*==&!SU)&#%$9#$(#/9&!0-&T%+05(]!

!

!
N2>+,&!fa! @!7HI!-&%!,4%+.*6*%!-&!*,61%),2<*(=2A+&!-&%!%(+)#&%!"Y^`^h!&*!"3^`P`!g!`!&*!O!%&=621&%!

-&!)+.*+,&\ !!
81!Z6+1&]!"Y^`PO!g!O!%&=621&%!-&!),(2%%61)&!o!81!B.&+]!"Y^`PO!g!`!%&=621&%!-&!),(2%%61)&!o!81!

3&,*]!"Y^`^h!g!O!%&=621&%!-&!),(2%%61)&!o!8*!&1!,(+>&]!"Y^`^h!g!`!%&=621&%!-&!),(2%%61)&\!H#6A+&!
<(21*!)(,,&%<(1-!6+!*,2<.2)6*!+*2.2%4%!<(+,!./616.?%&\!

!

1

Tv1252 t4s- 2_GTGGCC_R1 (paired ) trim m ed (paired ) (GE)

Tv1252 t2s- 2_CCGTCC_R1 (paired ) trim m ed (paired ) (GE)

Tv1252 t4s- 3_GTTTCG_R1 (paired ) trim m ed (paired ) (GE)

Tv1252 t2s- 3_GTCCGC_R1 (paired ) trim m ed (paired ) (GE)Tv1252 t2s- 1_ATGTCA_R1 (paired ) trim m ed (paired ) (GE)- 1

Tv1218 t4s- 2_AGTCAA_R1 (paired ) trim m ed (paired ) (GE)

Tv1252 t4s- 1_GTGAAA_R1 (paired ) trim m ed (paired ) (GE)

Tv1218 t4s- 1_CTTGTA_R1 (paired ) trim m ed (paired ) (GE)Tv1218 t4s- 3_AGTTCC_R1 (paired ) trim m ed (paired ) (GE)

Tv1218 t2s- 2_TAGCTT_R1 (paired ) trim m ed (paired ) (GE)Tv1218 t2s- 1_GATCAG_R1 (paired ) trim m ed (paired ) (GE)
Tv1218 t2s- 3_GGCTAC_R1 (paired ) trim m ed (paired ) (GE)

Tv1252t2s 

Tv1252t4s 

Tv1218t2s 

Tv1218t4s 
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!?<@!

E!>!%&=5/'&%!0&!9#*/%%5'9&!0&%!0/JJ$#&'9&%!%/3'/J/95(/:&%!&'(#&!,&%!0&+T!%*+9S&%!*'(!$($!

*.%&#:$&%]! >n[! 37'&%! $(5/&'(! @! J*/%! ),+%! /'0+/(! j)š;K;@k! 9S&f! C:?>?t! )5#! #5))*#(! a!

C:?>@>! jE''&T&!?>k]!>@}! 0&%! (#5'%9#/(%! /'0+/(%!9S&f!,5! %*+9S&! C:?>?t! 9*05/&'(! 0&%!

)#*($/'&%!%$9#$($&%!&'!9*=)5#5/%*'!5:&9!C:?>@>!*|!%&+,&=&'(!@}!0&!(#5'%9#/(%!/'0+/(%!

9*05'(!0&%! )#*($/'&%!%$9#$($&%!j6/3+#&!un5k]!E! (n!%&=5/'&%! j6/3+#&!un.kK! ,&%!#$%+,(5(%!

$(5/&'(! %/=/,5/#&%! 5:&9!,5! )#$%&'9&! 0&! )#*($/'&%! %$9#$($&%! .&5+9*+)! ),+%! /=)*#(5'(&!

9S&f!C:?>?t!b+&!9S&f!C:?>@>]!

!

!
N2>+,&!fO!@!S,6<#2A+&%!,&<,4%&1*61*!.&%!*,61%),2*%!21-+2*%!)#&C!.&%!%(+)#&%!"3^`^h!&*!"3^`P`\ !

6_!g!*`!%&=621&%!-&!),(2%%61)&]!B_!g!*O!%&=621&%!-&!),(2%%61)&\!

!

!

!

!

!

!

!

!
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!?<<!

"5#=/!,&%!37'&%!#$3+,$%!a!,5!S5+%%&!9S&f!,5!%*+9S&!C:?>?tK!m!9*05/&'(!)*+#!0&%!

)#*($/'&%K! b+/! 5))5#(/&''&'(! 5+T! @;! )#*($/'&%! ,&%! ),+%! 5.*'05'(&%! /0&'(/J/$&%!05'%!

,z&T%+05(!)5#! ,z5))#*9S&! )#*($*=/b+&]! "5#=/! 9&%! 37'&%!*'(! $($! #&(#*+:$&%!B! >!

&'0*3,+95'5%&%! jC:??<><tK!C:>t[[@kK!?! (S5+=5(/'&! jC:[?[<?kK!?!5#3/'5%&! /=),/b+$&!

05'%! ,5! 0$3#505(/*'! jC:?@u[>@kK! ?! )&#*TU05%&! /=),/b+$&! 05'%! ,5! 0$(*T/95(/*'!

jC:nttu;k! &(! n! )#*($/'&%! 0&! J*'9 (/*'! /'9*''+&! jC:un;umK! C:?;[u<?K! C:[;mmu! &(!

C:[?t>[k]! E)#7%! 5'5,U%&%K! /,! 5! $($! *.%&#:$! b+&! (*+(&%! 9&%! )#*($/'&%! )*%%$05/&'(! +'!

)&)(/0&!%/3'5,]!8&,*'!,5!.5%&!0&!0*''$&!0+!`WHK!,&%!0&+T!&'0*3,+95'5%&%!5))5#(/&'0#5/(!a!

,5!%+)&#PJ5=/,,&!0&%!9&#5(*P),5(5'/']! !M&%!)#*($/'&%!5))5#(&'5'(!a!9&((&!J5=/,,&!*'(!$($!

=/%&%! &'! $:/0&'9&! 9S&f! +'! 9S5=)/3'*'! )5(S*37'&! ;/#'()3B+(&+, 9.'('*&! 5U5'(! +'! #x,&!

05'%!,-/'J&9(/*'!0&!,-Sx(&]!R&!#$9&'(&%!$(+0&%!*'(!=*'(#$!b+&!9&((&!J5=/,,&!0&!)#*($/'&%!

)*+##5/(! l(#&! /=),/b+$&!05'%! ,5! #&9*''5/%%5'9&! 0&! )*,U%599S5#/0&%!j0&! G,/:&/#5! &(! 5,]K!

>;??k]! 1,,&%! )*+##5/&'(!0*'9! 5:*/#! +'! #x,&! )#*9S&! 0&%! &T)5'%/'&%! &'! )&#=&((5'(! 0&!

0&%(#+9(+#&#!,5!9&,,+,*%&!,5/%%5'(!5,*#%!,5!),59&!a!0-5+(#&%!&'fU=&%!)*+#!,5!0$3#505(/*'!

j"5ff53,/! &(! 5,]K! >;?nk]! M&! #x,&! 0&! ,5! (S5+=5(/'&!&%(! #&,5(/:&=&'(! 9*''+! 9S&f! ,&%!

9S5=)/3'*'%! )5(S*37'&%K! 5U5'(! +'&! /=),/95(/*'! 05'%! ,-/'J&9(/*']! X*#%! 9S&f! ,&%!

9S5=)/3'*'%! 0&! (U)&! )*+##/(+#&K! 9&,+/P9/! #&%(&! &'9*#&! a! 0$J/'/#]!R&%! $(+0&%! 5+#5/(!

=*'(#$! +'&! 59(/:/($! ?K[P•P3,+95'5%&!jG%=*'0! &(! 5,]K! >;;?i! L)50SU5U! &(! 5,]K! >;;mk]!M5!

)$#*TU05%&!/0&'(/J/J/$&!b+5'(!a!&,,&!5))5#(/&'(!a!,5!J5=/,,&!0&%!RU)P(U)!)&#*TU05%&%]!

"5#=/! ,&%! @;! 37'&%! ,&%! ),+%! #$3+,$%! jE''&T&!?[kK! ??! 37'&%!j>[}k! *'(! $($! /0&'(/J/$%!

9*==&! )#*.5.,&=&'(! /=),/b+$%! 05'%! ,&!(+#'P*:&#! 0&! ,5! )5#*/! 9&,,+,5/#&! J*'3/b+&!

j6/3+#&!u@k]!1'! )5#(/9+,/&#K![! 37'&%! 9*05'(! 0&%! 9S/(/'5%&%!jC:[u<>@K! C:?>unu>K!

C:?[?um[k! &(!>! 37'&%! /=),/b+$%! 05'%! ,&! 95(5.*,/%=&! 0&! ,5! )5#*/! 9&,,+,5/#&! jC:n<>;nK!

C:<;;m[k! *'(! $($! 0$(&9($]! t! 37'&%! j?<}k! 5:5/&'(! +'! #x,&! 05'%! ,5! ! 0$3#505(/*'! &(! ,5!

0$(*T/95(/*'! 5:&9! '*(5==&'(! >! 37'&%! 9*05'(! 0&%! IU("n@;! jC:@?n[<K! C:@?n[uk! &(! &'!

9*'J*#=/($! 5:&9! ,&%! 0*''$&%!0&! )#*($*= /b+&K! ,&! 37'&! 9*05'(! )*+#! ,5! RU)! (U)&!

)&#*TU05%&! jC:nttu;k]!M&%!RU"P(U)&! )&#*TU05%&%!%*'(!0&%!)&#*TU05%&%!a!S7=&!*+(#&!

+'&!J*'9(/*'!0&!)&#*TU05%&!9,5%%/b+&!)*+##5/&'(!$35,&=&'(!5:*/#!0&%!#x,&%!0-SU0#*,5%&!

&(!*TU05%&]! !O5,3#7!+'!#x,&!&'9*#&!=5,!0$J/'/K!&,,&%!)*+##5/&'(! l(#&!/=),/b+$&%!05'%!,5!!

0$9*=)*%/(/*'! &T(#59&,,+,5/#&! 0&! 9*=)*%$%! T$'*./*(/b+&%! (*T/b+&%! )*+#! ,5! 9&,,+,&!

jI*,)5!&(!5,]K!>;?ni!8+35'*K!>;;mk]!

!
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!?<u!

!
N2>+,&!fP!@!94<6,*2*2(1!&1!-2[[4,&1*&%!).6%%&%!-&%!PQ!>$1&%!.&%!<.+%!,4>+.4%!)#&C!.6!%(+)#&!"3^`^h!

<6,!,6<<(,*!g!.6!%(+)#&!"3^`P` !

!

!

TTT\ H(1).+%2(1!

!

M5! %$9#$(/*'! 0-&T%+05(! 5! $($! 0$9#/(&! 9S&f! +'! 9&#(5/'! '*=.#&! 0&! 9S5=)/3'*'%! &(!

'*(5==&'(!9S&f!,&%!=U9*#S/f/&'%!5:&9!+'&!J*'9(/*'!)*(&'(/&,,&!5%%*9/$&!a!,5!)&#9&)(/*'!

0&!,-&':/#*''&=&'(! j8+'!&(!5,]K!?mmmk]!I&!)S$'*=7'&!0-&T%+05(/*'!#&%(&!)&+!$(+0/$]!1'!

>;?[K! 85+&#59e&#! *.%&#:5/(! 5+! '/:&5+! &':/#*''&=&'(5,! ,5! %$9#$(/*'! 0-&T%+05(%! )5#!

0/:&#%!9S5=)/3'*'%!U!9*=)#/%!0&%!9S5=)/3'*'%!0&!)*+##/(+#&!.,5'9S&!j85+&#59e&#K!/(,

'.4!>;?[k]! I&((&!&T%+05(/*'!)*+##5/(! l(#&!/=),/b+$&!05'%!,&!)/$3&53&!0-/'%&9(&%!j5))*#(!

'+(#/(/*''&,k! *+! ,5! )#*(&9(/ *'! 0&! %)*#&%s! I*'9&#'5'(! 9&! )S$'*=7'&! 9S&f! ,&%!

9S5=)/3'*'%! 0&! )*+##/(+#&K! /,! 5! $=/%! ,-SU)*(S7%&! b+&! ,-SU)*(S7%&! %&#5/(! ,/$&! a! ,5!

0$3#505(/*'!0&!,5!,/3'*9&,,+,*%&]!
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!?<t!

M&! 9S5)/(#&! HHH! 0&! 9&((&! (S7%&!0$9#/(! 9&! )S$'*=7'&! 0&! %$9#$(/*'! 0-&T%+05(! 9S&f!

-4,%/#+&3).)#!,*#%!0&!,5!0$3#505(/*'!&(!(&'(&!0&!9*=)#&'0#&!%*'!#x,&!9S&f!,&!9S5=)/3'*']!

E+! 9*+#%! 0&! 9&((&! $(+0&K! '*+%! 5:*'%! =*'(#$! b+&! 9&! )S$'*=7'&! &%(! #&(#*+:$! 9S&f!

,-&'%&=.,&!0&%!%*+9S&%!$(+0/$&%!&(!&%(!#&,/$!)#/'9/)5,&=&'(!a!,&+#%!0$:&,*))&=&'(%!5+!

9*'(59(! 0+! .*/%! &(! ),+%! )5#(/9+,/7#&=&'(! 5+! 9*'(59(! 0+! 9Sl'&]! 1'! &JJ&(K! ,5! )#*0+9(/*'!

0-&T%+05(! 5+! 9*'(59(! 0+! .*/%! 0&! Sl(#&! %&=.,&! l(#&! .&5+9*+)! ),+%! #&%(#&/'(&]! L'&!

&T),/95(/*'!),5+%/.,&!a!9&!)S$'*=7'&!)*+##5/(!l(#&!,-/'0+9(/*'!0-+'!(&,!)#*9&%%+%!)5#!+'!

=$95'/%=&! 0&! %(#&%%! ,/$! a! ,5! )#$%&'9&! 0-&T(#59(/.,&%]! H,! &%(! &'! &JJ&(! ./&'! 9*''+! b+&! ,&!

9Sl'&! #&'J&#=&! +'&! ),+%! 3#5'0&! b+5'(/($! 0-&T(#59(/.,&%! b+&! ,&! Sl(#&K! '*(5==&'(! 0&%!

(5'/'%!&(!b+&!9&%!0&#'/&#%!)*%%70&'(!0&%!59(/:/($%!5'(/J*'3/b+&%!jd&../ P2&'e&0&#!&(!5,]K!

>;?nk]! M5! )#$%&'9&! 5+! %&/'! 0&! ,-&T%+05(! 0&! '*=.#&+%&%! &'fU=&%! /=),/b+$&%! 05'%!

,-*TU05(/*'! 0&! 9*=)*%$%! 5#*=5(/b+&%! j&'! )5#(/9+,/&#! ,5! RU)! "&#*TU05%&k! &(! 05'%! ,5!

0$(*T/95(/*'! &%(! &'! J5:&+#! 0-+'&! (&,,&!SU)*(S7%&]! M5! %*+9S&! C:?>?t! )#$%&'(&! ,5!

)5#(/9+,5#/($!0&!)#*0+/#&!+'!(&,!&T%+05(!&'!5.%&'9&!0&!.*/%]!M5!9*=)*%/(/*'!)#*($/b+&!0&!

9&! 0&#'/&#! &%(! J*#(&=&'(! %/=/,5/#&! 5+! 9*'(&'+! 0&%! %$9#$(*=&%! 0&%! 0/JJ$#&'(&%! %*+9S&%!

9+,(/:$&%! %+#! 9Sl'&]! I&((&! %/=/,/(+0&! 0&! 9*=)*%/(/*'! #&'J*#9&! ,-SU)*(S7%&! 0&!

,-/=),/95(/*'! 0&! ,-&T%+05(/*'! 05'%! ,5! (*,$#5'9&Z,-+(/,/%5(/*'! 0&%! &T(#59(/.,&%! 9S&fZ)5#!

-#'1/(/+,%/#+&3).)#]!8+#!=5,(!535#K!9&((&!)#*0+9(/*'!5!,/&+!5)#7%!0&+T!a!b+5(#&!%&=5/'&%!

0&!9+,(+#&]!I&((&!%$9#$(/*'!)*+##5/(!0*'9!l(#&!,/$&!a!+'!%(#&%%!95#.*'$!9S&f!9&((&!%*+9S&!

SU)&#P%$9#$(#/9&]!M5!9*+,&+#!0&!,-&T%+05(!)#*0+/(!%+#!=5,(!535#!&%(!D5+'w(#&!5,*#%!b+&!%+#!

.*/%K! ,&%! 9*+,&+#%! *.%&#:$&%! )5%%&'(! 0+! #*+3&! 5+! .#+'! J*'9$! &'! 50$b+5(/*'! 5:&9! ,5!

)#$%&'9&! 0&! 9*=)*%$%! *TU0$%! )5#! ,-59(/*'! &'fU=5(/b+&! 0&%! )$#*TU05%&%! &(! 5+(#&%!

*TU05%&%!#&(#*+:$&%!05'%!,-&T%+05(]!!

M5! )#*0+9(/*'! 0-&T%+05(! %+#! =5,(P535#! 9S&f! ,5! %*+9S&! C:?>?t! %&=.,&! l(#&! ,/$&! a! +'&!

J*#(&!5+3=&'(5(/*'! 0&! ,5!#&%)/#5(/*'! =/(*9S*'0#/5,&!9*==&!&'! ($=*/3'&'(! ,&%!$(+0&%!

(#5'%9#/)(*=/b+&%! #$5,/%$&%! )5#! 9*=)5#5/%*'! a! ,5! %*+9S&! ($=*/'! C:?>@>]! 1'! &JJ&(K! *'!

*.%&#:&! +'&! (#7%! J*#(&! /'0+9(/*'! 0&! 0/JJ$#&'(%! 37'&%! /=),/b+$%! 05'%! ,5! %U'(S7%&! 0+!

9*=),&T&! H4! 0&! ,5! 9S5r'&! #&%)/#5(*/#&! jIU(*9S#*=&! 9! *TU05%&k]! M5! 9S5r'&! #&%)/#5(*/#&!

%&#5/(!)#/'9/)5,&=&'(!5,/=&'($&!a!(#5:&#%!,&!9U9,&!0+!3,U*T5,5(&!9*==&!&'!($=*/3'&'(!,5!

J*#(&! /'0+9(/*'! 0&%! 37'&%! 9*05'(! )*+#! ,-/%*9/(#5(&! 0&%SU0#*3$'5%&! &,! ,5! =5,5(&!

0$%SU0#*3$'5%&]!I&((&!J*#(&!59(/:/($!=/(*9S*'0#/5,&!&'(#5r'&!*.,/35(*/#&=&'(!+'!%(#&%%!

*TU05(/J! b+/! )*+##5/(! &T),/b+&#! $35,&=&'(! ,-/'0+9(/*'! 0-+'! 9&#(5/'! '*=.#&! 0-&'fU=&%!

/=),/b+$&%!05'%!,&%!%U%(7=&%!5'(/*TU05'(%!9*==&!,-5,(&#'5(/:&!*TU05%&!jW&,S5U&!&(!5,]K!



U$+6.('(+,/(,0&+36++&)*8,3:'7&(#/,555,

!?<m!

>;;ni! F5:#*(! &(! 5,]K! >;;uk ]! L'&! (&,,&! /'0+9(/*'! 5! $($! #$9&==&'(! *.%&#:$&! 9S&f!

9:./"&)7+&+,<&<'*(/'!,*#%!0&!%5!9+,(+#&!&'! )#$%&'9&!0-&T(#59(/.,&%!0&!9*'/J7#&%!jX*#/!&(!

5,]K!>;?nk]!

E+!'/:&5+!)#*($*=/b+&K!+'&!0&%!95#59($#/%(/b+&%!0&!,-&T%+05(!)#*0+/(!%+#!=5,(!535#!)5#!

,5! %*+9S&! C:?>?t! &%(! ,5! )#$%&'9&! 0-&'fU=&%! /=),/b+$&%! 05'%! ,5! 0$(*T/95(/*'! &(! &'!

)5#(/9+,/&#!,5!)#$%&'9&!0&!W8C%]!H,!J5+(!'*(&#!b+&!9&%!&'fU=&%!'&!%*'(!)5%!#&(#*+:$&%!0&!

J5v*'!5.*'05'(&!05'%!,&%!%$9#$(*=&%!/%%+%!0&!9+,(+#&%!%+#!.*/%!%+33$#5'(!,&+#!)#$%&'9&!

5+!'/:&5+!0+!=U9&,/+=!9*'%(/(+5'(!,&!=5'9S*'!&'(*+#5'(!,&%!3*+((&,&((&%]!F*+%!'-5:*'%!

)5%!)+!=&((#&!&'!$:/0&'9&!0-/'(&#59(/*'%!0/#&9(&%!&'(#&!,&%!0&+T!W8C!$(+0/$&%!jW8C?PI!&(!

,-+#&>)!C:<>t;uk!9*==&!05'%!,&!95%!0&!0&+T!/%*J*#=&%!)#$%&'(&%!9S&f!"4,3:#B+)+7)#&61,
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,&! .+(! 0-5))#$S&'0&#! ,-$:*,+(/*'! &(! ,-505)(5(/* '! 0&%! 3#*+)&%! J*'3/b+&%K! ),+%!

)5#(/9+,/7#&=&'(! 05'%! '*(#&! 95%! 0&%! %5)#*)SU(&%! 0&! =5'/7#&!/'(#5%)$9/J/b+&K! +'!

#&%$b+&'v53&!0&!0/T!%*+9S&%!0&!-4,%/#+&3).)#/,5!$($!&JJ&9(+$]! I&!%$b+&'v53&!5:5/(! )*+#!

.+(!,-$(+0&!0+!)*,U=*#)S/%=&!0&%!'+9,$*(/0&%!j8F"k]!1'!3$'$(/b+&K!,&%!8F"%!%*'(!0$J/'/%!

9*==&! $(5'(! ,5! :5#/5(/*'! 0-+'&! %&+,&! )5/#&! 0&! .5%&! 0+! 3$'*=&! &'(#&! /'0/:/0+%! 0-+'&!

=l=&!&%)79&]!I&%!8F"%!)&+:&'(!l(#&!)#$%&'(%!05'%!0&%!#$3/*'%!9*05'(&%!*+!'*'!5+!%&/'!

0+!3$'*=&]!M&!'*=.#&!0&!8F"!5!$($!0$(&#=/'$!)*+#!9S5b+&!%*+9S&!0&!-4,%/#+&3).)#!&(!&'!

9*=)5#5/%*'! 5:&9! ,&! 3$'*=&! 0$Da! 9*''+! 0&! ,5! %*+9S&! 0&! #$J$#&'9&! 0+! `WH]!M&%! 8F"!

)#$%&'(&'(! +'! #$&,! /'($#l(! )*+#! ,-$(+0&! 0+! )*,U=*#)S/%=&!jW5'5,! &(! 5,]K! >;;mk! &(!

)*+##5/&'(!)&#=&((#&!0-/0&'(/J/&#!0&%!=5#b+&+#%!0-505)(5(/*']!"5#!&T&=),&!,-$(+0&!0&%!

8F"!9S&f!M/6#)+7)#' !5!)&#=/%!0-/0&'(/J/&#!+'&!505)(5(/*'!,/$&!a!,5!(&=)$#5(+#&!j1,,/%*'!

&(! 5,]K! >;??k]! M&%! )#&=/&#%! #$%+,(5(%! *.(&'+%! %+#! ,&%! 3$'*=&%! &'(/&#%! *'(! )&#=/%!

0-/0&'(/J/&#!+'!3#5'0!'*=.#&!0&!8F"!)5#!%*+9S&!jC5.,&5+!?mk]!1'!9*=)5#5/%*'!5:&9!0&%!

#$%+,(5(%!*.(&'+%!9S&f!0-5+(#&%!9S5=)/3'*'%!9*==&!-6"/#,1/.'*)+7)#61K! U:&C)3()*&',

+).'*&!*+!9633&*&',<#'1&*&+!5:&9!#&%)&9(/:&=&'(![@n;K!?n;;@!&(!?tn[!8F"K!,&!'*=.#&!0&!

(#*+:$&%! 9S&f! ,&%! 3$'*=&! 0&!-4, %/#+&3).)#,&%(! (#7%! /=)*#(5'(K! &':/#*'! t;;;;;! 8F" !

j"5U&'!&(!5,]K!>;?@k4,L'&!EI"!#$5,/%$&!%+#! ,&%!?;;!37'&%!9*'(&'5'(! ,&! ),+%!0&!8F"! )5#!

#5))*#(!a! ,5!%*+9S&!0&!#$J$#&'9&! '-/'0/b+&!)5%K!9*'(#5/#&=&'(!a! ,-$(+0&!)S$'*(U)/b+&K!

+'!#&3#*+)&=&'(!0&%!%*+9S&%!)5#!#5))*#(!a!,&+#!S5./(5(!0-*#/3/'&!j6/3+#&!umk]!R&!=l=&!

,&! '*=.#&! 0&!8F"! 0 (#*+:$! 5+! '/:&5+! 0&%! 37'&%! 9*05'(! )*+#! ,&%! )#*($/'&%! ,&%! ),+%!

5.*'05'(&%!05'%!,&%!%$9#$(*=&%!/%%+%!0&!9Sl'&!5+./&#!'&!)&#=&(!)5%!0&!0/JJ$#&'9/&#!,&%!

%*+9S&%!,&%!+'&%!)5#!#5))*#(!5+T!5+(#&%]!

!

!

!

!

!

!



;)*3.6+&)*+,/(,7/#+7/3(&%/+,

!?t;!

J5KL"M! 858NO!J-P! J-PQRS$!
89:>:E! E>B:G:! :E?>?!
89:>:G! ECI?:A! :EC>I!
89:>B>! FG?CC:! :B?GB!
89:BB?B! IF??C:! :ICFF!
89??EEG! ECCIBC! :IEIE!
89::C:C>! EC>?AI! :IG:F!
89:BA>! EC>BF:! :IG:E!
89IC! I>:C::! :FCGE!
89I:! IGAA?E! :II:A!

858NO! :FA>::B! AF?AG!
"6B.&6+!^F!@!J(=B,&!-&!RJI!*(*6+K!&*!RJ<cDB<!<,4%&1*%!-61%!)#6A+&!%(+)#&!-&!!C()%"'*+,-," !

6<,$%!)(1<6,62%(1!6+!>41(=&!-&!,4[4,&1)&!-&!.6!B6%&!-&!-(114&!-+!EST\!

!
!
!
!

!
N2>+,&!fF! @!7HI!,46.2%4&!%+,!.&%!^QQ!>$1&%!)(1*&161*!.&!<.+%!-&!RJI!)#&C!F!%(+)#&%!-&!!C()%"'*+,-,"C!

!

!

!

!



;)*3.6+&)*+,/(,7/#+7/3(&%/+,

!?t?!

M-$(+0&! ),+%! )*+%%$&! 0&! 9&%! 3$'*=&%! 0*/(! l(#&! =/%&! &'! ),59&! 05'%! ,&! .+(! 0&! )*+:*/#!

/0&'(/J/&#! *+! '*'! 0&%! 0/JJ$#&'9&%! 3$'*=/b+&%! )*+:5'(! l(#&! 9*##$,$&%! 5:&9! ,&!

)*,U=*#)S/%=&! )S$'*(U)/b+&! 0$Da! *.%&#:$! &(! 5,*#%! /0&'(/J/&#! 0&! )*(&'(/&,%! 8F"!

=5#b+&+#%!0-505)(5(/*']!

!

•! 9&! %(50&! 0&! ,-$(+0&K! +'&! 505)(5(/*'! /'(#5%)$9/J/b+&! 0&!-4, %/#+&3).)#!a! %*'!

&':/#*''&=&'(! J*#(&=&'(! ,/$&! a! ,5! '5(+#&! 0+! %+.%(#5(! )&+(! l(#&! J*#(&=&'(! %+))*%$&!

%+/(&! 5+T!#$%+,(5(%! *.(&'+%! %+#! ,&%! 5'5,U%&%! )S$'*(U)/b+&%]! M&%! )#&=/7#&%!5'5,U%&%!

3$'*=/b+&%! '&! )&#=&((&'(! )5%! 0&! 9*##$,&#! 9&! )*,U=*#)S/%=&! )S$'*(U)/b+&! 5:&9! +'!

)*,U=*#)S/%=&!3$'*(U)/b+&]!

"*+#! ,5! %+/(&! 0&! 9&%! (#5:5+TK!/,! %&#5! '$9&%%5/#&! 0-5'5,U%&#!+'&! )*)+,5(/*'! ),+%!

/=)*#(5'(&! 0&! -4, :&#%/9*,*#! 5)#7%! /%*,&=&'(! 0&! %*+9S&%! &':/#*''&=&'(5,&%!&(!

0-5))#*J*'0/ #! ,-5'5,U%&! 0+! 3$'*=&]! R5'%! +'! )#&=/&#! (&=)%K! ,-/0&'(/J/95(/*'! 0&%! 8F"!

3$'$#$&!)5#!,&!)#*3#5==&!IMI!V*#e.&'9S!)*+##5!l(#&!9*=),$($&!)5#!+'!5+(#&!,*3/9/&,!

9*==&!2VEZ8EO(**,%! 5J/'!0&!'&!#&(&'/#!,&%!8F"!9*==+'&%!5+!0&+T!=$(S*0&%!j"5U&'!

&(!5,]K!>;?@k]!M&!'/:&5+!0&!)*,U=*#)S/%=&!)*+##5!5,*#%!l(#&!$(+0/$!%+#!+'&!)*)+,5(/*'!

)5#!,-$:5,+5(/*'!0&!,-/'0/9&!ž!5/%/'!b+&!,&!C5D/=5-%!R]!M&!95,+,&!0&!#5(/*%!(&,!b+&!=+(5(/*'%!

'*'! %U'*'U=&%! )5#! %/(&%! '*'! %U'*'U=&%! j"FkK! =+(5(/*'%! %U'*'U=&%! )5#! %/(&%!

%U'*'U=&%!j"8k!&(!,&!#5(/*!"FZ"8!)*+##5/(!5,*#%!)&#=&((#&!0z/0&'(/J/&#!0&%!=*07,&%!0&!

37'&%!95'0/05(%!%*+=/%!a! ,5!%$,&9(/*']!H,!%&#5!5,*#%! )*%%/.,&!%*/(!0-/0&'(/J/&#!0&%!37'&%!

=5#b+&+#! 0-505)(5(/*'K! %*/(! &'! 5.%&'9&! 0&! )*,U=*#)S/%=&! 3$'*(U)/b+&! $=&((#&!

,-SU)*(S7%&!0-$)/3$'$(/%=&]!!

!

M-$)/3$'$(/%=&!&%(! ,-$(+0&! 0+! 9S5'3&=&'(! 0&! ,-59(/:/($! 0&%! 3$'*=&%! %5'%!

=*0/J/95(/*'! 0&! ,5! %$b+&'9&! 0-ERF]! H,!%-53/(! 0&! ,-&T)#&%%/*'! 0+! =l=&! 9*0&! 3$'$(/b+&K!

=5/%!5:&9!,5!)#$%&'9&!0&!J59(&+#%!&':/#*''&=&'(5+TK!,5!'5(+#&!0+!%+.%(#5(!)5#!&T&=),&!

05'%! '*(#&! 95%K! b+/! %$,&9(/*''&'(! +'&! &T)#&%%/*'! ),+(x(! b+-+'&! 5+(#&! jO5#(/&'%%&'K!

>;;?i!V*,JJ&K!?mmmk]!M5!'*(/*'!0-$)/3$'$(/%=&!5))5#5r(!05'%!,&%!5''$&%!n;!5:&9!I*'#50!

X5,! V500/' W8CG'! j25&0e&K! >;?[i! V500/'W8CG'K! ?mntk]! 8*'! .+(! $(5/(! 0-$(+0/&#! ,&!

%U%(7=&! 37'&! &(! &':/#*''&=&'(! 0*''5'(! '5/%%5'9&! a! +'! )S$'*(U)&! '*'! &T),/b+$! 5+!

'/:&5+! 3$'*=/b+&! jV&%(P1.&#S5#0K! ?mtmk]! H,! J5+0#5! 5((&'0#&! ,&%! 5''$&%! m;! &(! ,&!

%$b+&'v53&!0&%!3$'*=&%!)*+#!b+&!#$&,,&=&'(!,5!'*(/*'!0-$)/3$'$(/%=&!)#&''&!+'!%&'%!

jX+#0!5'0!F&,%*'K!>;;mk]!R5'%!,&%!5''$&%!>;;;K!,&%!#&9S&#9S&%!%+#!9&!)*/'(!:*'(!&'9*#&!



;)*3.6+&)*+,/(,7/#+7/3(&%/+,

!?t>!

),+%!,*/'!5:&9!,-$(+0&!0&!,5!)*%%/./,/($!0&!(#5'%=/%%/*'!0&%!95#59(7#&%!59b+/%!&(!0*'9!,5!

'*(/*'! 0&! =5#b+&+#%! $)/3$'$(/b+&%]! R&! '*=.#&+%&! $(+0&%! %+#! 9&! %+D&(! $:*b+&! +'&!

&=)#&/'(&!)5#&'(5,&!,/$&!5+!0&3#$!0&!=$(SU,5(/*'!0&!,-ERF!0/JJ$#&'(!&'(#&!,&%!/'0/:/0+%!

0-+'&!=l=&!&%)79&!%5'%!=*0/J/95(/*'!0+!3$'*=&!j2/#0K!>;;>i!V&5:&#!&(!5,]K!>;;nk]!IS&f!

,&%! 9S5=)/3'*'%! J/,5=&'(&+T! 9*==&! 9S&f! ,&%! ),5'(&%K! ,5! =$(SU,5(/*'! &%(! ,/=/($&! 5+!

(#5'%)*%*'! &(! 5+(#&%! %$b+&'9&%! #$)$($&%!jI*,*(! 5'0! A*%%/3'*,K! ?mmmi! O5#(/&'%%&'K!

>;;?k]!I5=.5#&#/!&'!?mm<!=&(!&'!$:/0&'9&!9S&f!M/6#)+7)#',3#'++',0&%!)S$'*(U)&%!,/$%!

a!,5!=$(SU,5(/*'!0&!,-ERF!jI5=.5#&#/!&(!5,]K!?mm<k]!M-$(+0&!0&!=5#b+&+#%!$)/3$'$(/b+&%!

9*==&! )5#!&T&=),&! ,5!@P=$(SU,9U(*%/'&!jHU&#!&(!5,]K!>;;mk!)&+(!%-5:$#&#! /'($#&%%5'(&]!

IS&f! ,&%!9S5=)/3'*'%K!,-5%%*9/5(/*'!(#5'%)*%*'!&(!37'&!C1CZ`2"!&%(!%+%9&)(/.,&!0&!D*+&#!

+'!#x,&!05'%!,-$:*,+(/*'!&(!,5!#$3+,5(/*'!$)/3$'$(/b+&!9*==&!0$9#/(!9S&f!;)7#&*)7+6+,&(!

E'33'#&'! jHU&#!&(!5,]K!>;?ni!6#&&0=5'!5'0!"+ee/,5K!?mm[k]!M&+#%!$(+0&%!)*+##5/&'(! l(#&!

=/%&%!&'!),59&!9S&f!-4,%/#+&3).)#!05'%!,&!.+(!0-/0&'(/J/&#!+'&!)*(&'(/&,,&!#$3+,5(/*'!,/$&!a!

+'!)S$'*=7'&!0-$)/3$'$(/%=&!jA*+'(#&&!5'0!8&,e&#K!>;?;i!Y/!&(!5,]K!>;?;k]!!

"*+#! J/'/#K! 0&%! #&9S&#9S&%! (&'0&'(! a! =*'(#&#! b+&! 9&#(5/'%! *#35'/%=&%! 9*==&! ,&%!

9S5=)/3'*'%! +(/,/%&'(! ,-$)/3$'$(/%=&! 5J/'! 0&! #$3+,&#! ,5! ./*%U'(S7%&! 0&! =$(5.*,/(&%!

'5(+#&,%!j6/%9S!&(!5,]K!>;;mk]! I&((&!#$3+,5(/*'! )#$%&'(&!+'! /'($#l(! '*'! '$3,/3&5.,&!)*+#!

+'&!#&9S&#9S&!5)),/b+$&]!1'!&JJ&(!3#w9&!a!0/JJ$#&'(%!(#5/(&=&'(%!0&!9S5=)/3'*'%!)5#!0&%!

=*0/J/95(&+#%! $)/3$'$(/b+&%! 9S/=/b+&%! j6/%9S! &(! 5,]K! >;;mi! dS5,0/! &(! 5,]K! >;?;i! "5,=&#!

5'0!d&,,&#K!>;?;i!V/,,/5=%!&(!5,]K!>;;tk!*+!'5(+#&,%!j25U#5=!&(!5,]K!>;;tk!+'&!)#*0+9(/*'!

0&!=$(5.*,/(&%!0-/'($#l(%!$9*'*=/b+&%!)*+##5/(!l(#&!/'0+/(&!j6/3+#&!t;k]!

 

!
N2>+,&!hQ!@!R)#4=6!=(1*,61*!./21-+)*2( 1!-&!=4*6B(.2*&%!%&)(1-62,&%!•!%2.&1)2&+K!€!<6,!-&%!-23&,%&%!

=(.4)+.&%!6<<&.4&%!=(-2[2)6*&+,%!4<2>414*2A+&%!bm2..26=%!&*!6.\]!`QQh_\!



;)*3.6+&)*+,/(,7/#+7/3(&%/+,

!?t[!

HH] 1:*,+(/*'! 0&! -4, %/#+&3).)#8,95#59($#/%(/b+&%! 0&! 0&+T!

9,5%%&%!0&!3,+(5(S/*'!(#5'%J$#5%&%!jW8Ck!

!

M&%!9S5=)/3'*'%K!5+!9*+#%!0&!,-$:*,+(/*'K!%&!%*'(!505)($%!a!,&+#!&':/#*''&=&'(]!

H,%!%*'(!&T)*%$%!a!+'&!3#5'0&!S$($#*3$'$/($!0&!%+.%(#5(%!5+Tb+&,%!/,%!%-505)(&'(!5J/'!0&!

,&%!0$3#50&#]!"*+#!,&%!9S5=)/3'*'%!.5%/0/*=U97(&%K!,-&JJ/959/($!0&!0$3#505(/*'!&%(!,/$&!a!

,&+#! 95)59/($! 0&! #$%/%(&#! 5+! %(#&%%]! M*#%! 0&! ,5! 0$3#505(/*'! 0+! .*/%K! 0&%! =*,$9+,&%!

)*(&'(/&,,&=&'(! (*T/b+&%! 9*==&! ,&%! &T(#59(/.,&%! :*'(! l(#&! 3$'$#$&%]! M&%! *#35'/%=&%!

J*'3/b+&%! %*'(! a! ,-S&+#&! 59(+&,,&! 0&! ),+%! &'! ),+%! &T)*%$%! a! 0&%! )*,,+5'(%! 0-*#/3/'&%!

5'(S#*)/b+&%!j2&#(&/3'&!&(!5,]K!?mttk]!EJ/'!0&!9*'(*+#'&#!,5!(*T/9/($!0&!9&%!'*=.#&+%&%!

=*,$9+,&%K!,&%!9S5=)/3'*'%!0$9*=)*%&+#%!)*%%70&'(!0&+T!%U%(7=&%!0&!0$3#505(/*'!0&!

9&%! =*,$9+,&%! 9*=),&T&%!B! +'! %U%(7=&! &'fU=5(/b+&! &(! *TU05'(! &(! +'! %U%(7=&!

/'(#59&,,+,5/#&!0&!0$(*T/95(/*'! j10{5#0%!&(!5,]K!>;;@i!O*#&,!&(!5,]K!>;?[k]!I&!0&#'/&#!&%(!

0/:/%$! &'! (#*/%! )S5%&%!B! HK! )S5%&! 0-59(/:5(/*'!i! HHK! )S5%&! 0&! 9*'D+35/%*'! &(! HHHK! )S5%&!

0-&T9#$(/*'! *+!0&!%(*9e53&]!M&%! (#5:5+T!0-+'&! )5#(/&!0&!9&((&! (S7%&!%&!%*'(! )*#($%!%+#!

,-$(+0&!0-&'fU=&%!/=),/b+$&%!05'%!,5!)S5%&!HH!0&!0$(*T/95(/*'K!,&%!W8C]!

M-$(+0&!)SU,*3$'$(/b+&!0&%!W8C!0&%!.5%/0/*=U97(&%!#$5,/%$&!)#$5,5.,&=&'(!a!=5!(S7%&!

5:5/(!)&#=/%!0-/0&'(/J/&#!0&!'*=.#&+T!37'&%!9*05'(!0&%!W8C]!"*+#!-4,%/#+&3).)#!n?!37'&%!

9*05'(! 0&%! W8C! *'(! $($! /0&'(/J/$%]!IS&f ! 0&! '*=.#&+T! 9S5=)/3'*'%! 0&! ,5! 9,5%%&! 0&%!

E3#5#/9*=U9*(/'5K! ,&%! 9,5%%&%! 0&! W8C! ,&%! ),+%! :5#/5.,&%K! &'! (&#=&! 0+! '*=.#&!

0-/%*J*#=&%K!%&#5/&'(!,&%!L#&>)!&(!,&%!6+E!jC5.,&5+!>;k]!"5#!&T&=),&K!9S&f!F4,'06+(',*+!

94,3'#*)+', #&%)&9(/:&=&'(! ?t! &(! >?! W8C! L#&>)! %*'(! 0$'*=.#$&%! &(! 9S&f!;4, 3&*/#',*+!

H4,1/0&(/##'*/'! ?<!W8C!6+E!%*'(!/0&'(/J/$&%]!H,!5!$($!*.%&#:$!+'&!&T(&'%/*'!)5#(/9+,/7#&!

0&! ,5! 9,5%%&! 0&%! *=$35%! 9S&f!-4, %/#+&3).)#]!-4, %/#+&3).)#!&%(! a! ,-S&+#&! 59(+&,,&! ,&!

9S5=)/3'*'!.5%/0/*=U97(&!)*%%$05'(!,&!'*=.#&!,&!),+%!/=)*#(5'(!0-/%*J*#=&!0&!W8C!0&!

,5!9,5%%&!*=$35K!?<]!!!

!

!
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!
"6B.&6+!`Q!@!"6B.&6+!=(1*,61*!.&!1(=B,&!-/2%([(,=&!-&%!-2[[4,&1*&%!-&!SR"!<(+,!^^!)#6=<2>1(1%!!

G6%2-2(=?)$*&%\!'(114&%!2%%+&%!-&!bD(,&.!&*!6.\]!`Q^a_\!5&%!)(+.&+,%!)(,,&%<(1-&1*!6+!1(=B,&!
4*&1-+!(+!1(1!-&%!2%([(,=&%\!

!

"*+#! 9&((&! (S7%&! 0&+T! 9,5%%&%! 0&! W8C! *'(! $($! %&,&9(/*''$&%K! ,5! 9,5%%&! 0&%! W8C! *=$35!

jW8CGk! $(&'0+&%!9S&f!-4, %/#+&3).)#,&(! ,5! 9,5%%&! 0&%! WXAK! )#$%&'(5'(! ,&! =l=&! #$%/0+!

95(5,U(/b+&! b+&! ,&%! *=$35]!M&%!W8CG!*'(! $($! 0$9#/(&%! 9*==&!0&%!W8C! )*%%$05'(! +'&!

9U%($/'&! 95(5,U(/b+&]!E)#7%! 5'5,U%&! 0&%! %$b+&'9&%K! /,! 5! $($! *.%&#:$! b+&! [! *=$35!

)*%%$05/&'(!+'&! 9U%($/'&! 95(5,U(/b+&! &(!?[! b+5'(! a! &,,&%! +'&! %$#/'&! 95(5,U(/b+&]! M5!

9U%($/'&! 95(5,U(/b+&! )&#=&(! 0&! #$5,/%&#! 0&%! #$59(/*'%! 0&! 0$3,+(5(S/*'U,5(/*']! M5!

)#$%&'9&!0-+'&!%$#/'&!&'!(5'(!b+&!#$%/0+!95(5,U(/b+&!=*0/J/&!,&!)#*J/,!0&!#$59(/:/($!0&!9&%!

&'fU=&%!b+/!#$5,/%&'(!0&!9&!J5/(!0&%!#$59(/*'%!0&!9*'D+35/%*'!9,5%%/b+&%]!

M5! )#$%&'9&!0-+'&!%$#/'&!95(5,U(/b+&!9S&f! ,&%!W8CG!0&!-4,%/#+&3).)#,&%(! /=)*#(5'(&K!?[!

W8CG!%+#!?<]!R-5+(#&%!9S5=)/3'*'%!25%/0/*=U97(&%! )*%%70&'(! $35,&=&'(! 0&%!W8CG!a!

%$#/'&!9*==&!R4,+X6'./*+K!94,3'#*)+',*+!&'9*#&!;4,76(/'*', 5:&9!#&%)&9(/:&=&'(!nK!@!&(!u!

/%*J*#=&%! 0$'*=.#$&%]!8+/(&! a! '*%! 5'5,U%&%K! '*+%! )*+:*'%! 9*'J/#=&#! 9S&f! ,&%!

9S5=)/3'*'%! %5)#*)SU(&%! ,5! )#$%&'9&! 0&! 37'&%! 9*05'(! 0&%! /%*J*#=&%! 0&! W8C! *=$35!

)*+#! ,&%b+&,%! ,5! 9U%($/'&! 95(5,U(/b+&! &%(! #&=),59$&! )5#! +'&! %$#/'&!I&)&'05'(! 9&((&!

95#59($#/%(/b+&! &%(! )&+! $(&'0+&! 9S&f! ,&%! .5%/0/*=U97(&%]! I&((&! %$#/'&! 5=7'&! 5,*#%! 0&!

'*+:&,,&%! J*'9(/*'%! )*+#! 9&((&! 9,5%%&! 0&! W8CK! '*+%! )*+:*'%! )5#,&#! 0&!
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'$*J*'9(/*'5,/%5(/*' ]! I&! 9S5'3&=&'(! 0&! #$%/0+%! 95(5,U(/b+&! )&#=&((#5/(!5,*#%! a! -4,

%/#+&3).)#!0-5+3=&'(&#!%5!0/:&#%/($!0-59(/:/($!J59&!a!0/JJ$#&'(%!%+.%(#5(%]!M&%!0/JJ$#&'(&%!

$(+0&%!*'(!)&#=/%!0&!=&((#&!&'!$:/0&'9&!+'!'*=.#&!$,&:$!0&!%+.%(#5(%!#&9*''+%!)5#!,&%!

0/JJ$#&'(&%!W8CGK!/'(&#59(/*'%!$(5'(!,/$&%!a!,5!9*=)*%/(/*'!9S/=/b+&!0&%!&T(#5/(%!0&!.*/%]!

H0&'(/J/&#!&(!95#59($#/%&#!(*+(&%!,&%!W8C!*=$35!0&!-4,%/#+&3).)#!5/'%/!/%*J*#=&%!)#*:&'5'(!

0-5+(#&%! 9S5=)/3'*'%! )&#=&((#5/(! 0&! =/&+T! 9*=)#&'0#&!,&%! )#*9&%%+%!0&!

'$*J*'9(/*'5,/%5(/*']! 8$)5#&#! ,&%! 0/JJ$#&'(%! =$(5.*,/(&%!9*'(&'+%! 05'%! ,&%! &T(#5/(%! 0&%!

&%%&'9&%!0&!.*/%!(&%($&%!5U5'(!#$53/(!)*%/(/:&=&'(!5:&9!,&%!0/JJ$#&'(&%!W8CG!)&#=&((#5/(!

0-/0&'(/J/&#!,&%!%+.%(#5(%!)SU%/*,*3/b+&%!0&!9&,,&%P9/]!

!

W#w9&!a!,-$(+0&!#$5,/%$&!%+#!,&%!WXA!!0&!-4,%/#+&3).)#K!'*+%!5:*'%!$35,&=&'(!)+!=&((#&!&'!

$:/0&'9&!+'!)#*9&%%+%!0&!'$*J*'9(/*'5,/%5(/*'! 5+!%&/'!0&!9&((&!9,5%%&]!M&%!WXA!*'(!$($!

0$9#/(&%! 9*==&! &'fU=&%! 95)5.,&%! 0&! 0$3,+(5(S/*'U,&#! 0&%! 9*'D+3+$%! 0-SU0#*b+/'*'&!

j2&,9S/e!5'0!q+'K!>;??i!O&+T!&(!5,]K!>;??k]!M5!WXA?!0&!94,3:#B+)+7)#&61K!)5#!&T&=),&K!5!

,5!95)59/($!0&!0$3,+(5(S/*'U,&#!,5!=$'50/*'&P8W!=5/%!)5%!,&!"E"P8W]!8+#!,&%!(#*/%!WXA!

/0&'(/J/$&%!9S&f!-4,%/#+&3).)#!'*%!0/JJ$#&'(%!(&%(%!*'(!#$:$,$!b+-+'&!0&!9&,,&%P9/!,5!WXA?!

)*%%$05/(! ,5! 95)59/($! a! 0$3,+(5(S/*'U,&#! +'! ),+%! 3#5'0! '*=.#&! 0&! %+.%(#5(%! &(!

'*(5==&'(! ,&! "E"P8W]! M-5'5,U%&! 9#/%(5,,*3#5)S/b+&! 5! =*'(#$! +'&! 0/=$#/%5(/*'!

9,5%%/b+&=&'(! 9*''+&! 5+T! WXA]!C*+(&J*/%! 9S&f!-4,%/#+&3).)#K!,5! WXA?K! '*+%! 5:*'%! )+!

3#w9&! a! ,5! %(#+9(+#&! #$%*,+&! #&=5#b+&#! +'&! 0/JJ$#&'9&! 0&! (5/,,&! 0+! %/(&! X! )*+:5'(!

599+&/,,/#!),+%!0&!%+.%(#5(%!5/'%/!b+-+'&!=*0/J/95(/*'!0-+'!59/0&!5'/=$!)5#!#5))*#(!5+T!

5+(#&%!WXA!0&!-4,%/#+&3).)#!&(!94,3:#B+)+7)#&61]!M5!=/%&!&'!$:/0&'9&!0&! ,-59(/:/($!0&! ,5!

WXA?! 9*'(#&! ,5! "E"P8WK! 59(/:/($! 95#59($#/%(/b+&! 0&%!W8CG!)*+##5/(! ,5/%%&#! %+))*%&#! a!

+'&!9*':&#3&'9&!J*'9(/*''&,,&]!1'!&JJ&(! ,&%!WXA!)#$%&'(&#5/&'(!0&%!59(/:/($%!%/=/,5/#&%!

b+&!,&%!W8CG!=5/%!5))5#(5'(!(*+(!0&!=l=&!a!0&+T!9,5%%&%!%(#+9(+#5,&%!0/JJ$#&'(&%]!R&+T!

/%*J*#=&%! WXA! *'(! $($! $(+0/$&%K! ,5! WXA?! &(! ,5! WXA>]! EJ/'! 0&! %5:*/#! %/! ,5! WXA?! 0&!

-4,%/#+&3).)#,&%(!+'&!&T9&)(/*'K!&'!9&!b+/!9*'9&#'&! ,5!%(#+9(+#&!&(! ,5!#&9*''5/%%5'9&!0&!

%+.%(#5(K! /,! %&#5/(! '$9&%%5/#&!B! 05'%! +'! )#&=/&#! (&=)%! 0-$(+0/&#! 0/:&#%! =+(5'(%!

'*(5==&'(!0+! %/(&!X!0&! ,5!WXA?!0&!-4,%/#+&3).)#,&(!94,3:#B+)+7)#&61,Y,05'%!+'!%&9*'0!

(&=)%,0-$(+0/&#! ,5! 0&#'/7#&! /%*J*#=&! 0&%! WXA! 0&!-4, %/#+&3).)#!5/'%/! b+&! 0-5+(#&%!

)#$%&'(&%!9S&f!0-5+(#&!.5%/0/*=U97(&%]!!

!
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6#*:5!&'!>;;<!)#$%&'(5/(!+'!=*07,&!0-$:*,+(/*'!0&%!W8C!j6/3+#&!t?5k!&'!/'0/b+5'(!b+&!

,5!9,5%%&!0&!,5!=+(5(/*'!0&!,5!9U%($/'&!&'!%$#/'&!5:5/(!&+!,/&+!5)#7%!,-5))5#/(/*'!0&%!W8C!

*=$35]!R&%!0*''$&%!#$9&'(&%!*'(!)&#=/%!0-59(+5,/%&#!,&!=*07,&!0-$:*,+(/*'!0&%!W8C!9S&f!

,&%! ),5'(&%!jM5,,&=&'(! &(! 5,]K! >;?nk]!F*%! (#5:5+T!*'(! )&#=/%! $35,&=&'(! 0&! :5,/0&#! 9&!

'*+:&5+!=*07,&!0-$:*,+(/*'!j6/3+#&!t? .k]!!

!

!
N2>+,&!h^!@!R)#4=6!-&!./43(.+*2(1!-&%!).6%%&%!-&!SR"!6_!-4),2*!<6,!N(36!&1!`QQk!&*!-&%!SR"!(=4>6!

&*!SM9!63&)!.&%!-(114&%!(B*&1+&%!-61%!)&**&!*#$%&\!!
6_!5&!%)#4=6!-/43(.+*2(1!-&!N(36!+1!<#41(=$1&!-&!-2=4,2%6*2(1!g!<6,*2,!-&!./61)v*,&!)(==+1!
-(1161*!162%%61)&!g!.6!).6%%&!-&%!SR"!(=4>6!<+2%!-&%!<#41(=$1&%!-&!=+*6*2(1!%+))&%%2[%!-&%!

,4%2-+!)6*6.?*2A+&!o!-&!)?%*421&!&1!%4,21&!<+2%!-&!%4,21&!&1!*?,(%21&\!B_!%)#4=6!-/43(.+*2(1!6-6<*&,!
=(1*,61*!+1&!=+*6*2(1!-+!%2*&!)6*6.?*2A+&!-&%!SR"!(=4>6!-&!)?%*421&!&1!%4,21&![62%61*!6<<6,6•*,&!

.6![(1)*2(1!-&!>.+*6*#2(1?.6*2(1!)#&C!)&**&!).6%%&!-&!SR"\!
!

!

!

!

!

!

!"  

!"  

!
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HHH] "&#%)&9(/:&%!5)),/b+$&%!a!,*'3!(&#=&!

!

M&! %U%(7=&! &T(#59&,,+,5/#&! 0&%! 9S5=)/3'*'%! ,/3'/'*,U(/b+&%!)*+##5/(! 5:*/#! +'!

3#5'0!/'($#l(!)*+#!%*'!)*(&'(/&,! &'!=5(/7#&!0&!./*(&9S'*,*3/&]!R&)+/%!),+%/&+#%!5''$&%K!

0&! '*=.#&+%&%! $(+0&%! *'(! $($! =/%&! &'! ),59&! 5J/'! 0&! =/&+T! 9*=)#&'0#&! 9&%! %U%(7=&%!

&T(#59&,,+,5/#&%]! E! ,-S&+#&! 59(+&,,&K! ,-+(/,/%5(/*'! 0&%! &'fU=&%! /=),/b+$&%! 05'%! 9&%!

%U%(7=&%! 9*''5r(! +'! 0$:&,*))&=&'(! &T)*'&'(/&,]! 1'! &JJ&(K! ,5! 0/:&#%/($! &(! 59(/*'%! 0&%!

&'fU=&%! )#$%&'(&'(! 9S&f! ,&%! 9S5=)/3'*'%! 0$9*=)*%&+#%! )&#=&((#5/(!5+D*+#0-S+/! 0&!

#$)*'0#&!a!),+%/&+#%!5((&'(&%!59(+&,,&%!'*(5==&'(!&'!(&#=&!0&!0$:&,*))&=&'(!0+#5.,&]!

W#w9&!a!9&%!&'fU=&%! ,&%!9S5=)/3'*'%!&(! )5#(/9+,/7#&=&'(! 9&+T!0&! )*+##/(+#&! .,5'9S&!

)*+##5/&'(! 5:*/#! 0&%! 5)),/95(/*'%! &'! ./*#&=$0/5(/*'! &(! ),+%! )5#(/9+,/7#&=&'(!+'! #x,&!

05'%!,5!0$)*,,+(/*'!0&%!%*,%!jI&#'/3,/5K!?mmui!O*#35'!&(!5,]K!?mm[k!*+!05'%!,5!#$0+9(/*'!

0&! ,5! (*T/9/($! 0&! 0$9S&(%! /'0+%(#/&,%!jR*#50*! &(! 5,]K! >;;;k]! M5! 95)59/($! 0&! 9&%!

9S5=)/3'*'%! a! )#*0+/#&!+'! 3#5'0! '*=.#&! 0-&'fU=&%! &%(! +'&! )/%(&! )*+#!,&+#%!

+(/,/%5(/*'%!./*(&9S'*,*3/b+&=&'(!9*==&!,5! )#*0+9(/*'!0&! ./*&(S5'*,K! ,5!#$0+9(/*'!0&!

,-+(/,/%5(/*'!0&!)#*0+/(%!9S/=/b+&%!&(!,5!9S/=/&!:&#(&!jR/'/%!&(!5,]K!>;;mi!8+'!5'0!IS&'3K!

>;;>k]! R&%! #&9S&#9S&%! #$9&'(&%! &(! ,&! 0$:&,*))&=&'(! 0&!,5! (&9S'*,*3/&! 0&! %$b+&'v53&!

*'(!5=$,/*#$!'*(#&!9*''5/%%5'9& ]!H,%!'*+%!5/0&'(!a!/0&'(/J/&#!+'!,5#3&!)5'&,!0&!37'&%!0&%!

)#*($/'&%! /=),/b+$&%! 05'%! ,5! 0$3#505(/*'! 0&! ,5! ./*=5%%&!jF5:5##*! &(! 5,]K! >;?nk!(&,,&%!

b+&!,&%!&'fU=&%!*TU05(/:&%!0&!,/3'/'&!j6*,UkK!,&%!*TU05%&%!jIEcUk!jI5'(5#&,!&(!5,]K!>;;mi!

M&:5%%&+#! &(! 5,]K! >;;tkK! ,&%! )#*($5%&%!*+! 5+%%/! 0&%! )&(/(&%! )#*($/'&%! %$9#$($&%! j88"k!

)*+:5'(!5,*#%!%&#:/#!a!9&%!0/:&#%&%!5)),/95(/*'%]!

!

M&!0&#'/&#! 9S5)/(#&! 0&! 9&((&! (S7%&! )*#(5/(! %+#! ,5! 95#59($#/%5(/*'! 0-+'! ,/b+/0&K!

&T%+05(K! )#*0+/(! )5#! !+'&!0&%!%*+9S&%!0&!-4,%/#+&3).)#]!M&! )S$'*=7'&!0-&T%+05(/*'!&(!

%*'!#x,&!9S&f!,&%!9S5=)/3'*'%!'*(5==&'(!9S&f!,&%!%5)#*)SU(&%!#&%(&!&'9*#&!=5,!9*''+]!

IS&f! -4,%/#+&3).)#K!,&%!0/JJ$#&'(%!(#5:5+T!*'(!)+!=&((#&!&'!$:/0&'9&!,5!)#$%&'9&!0-&T%+05(!

,*#%!0&! ,5!9#*/%%5'9&!0&%!0/JJ$#&'(&%!%*+9S&%!%+#! .*/%]!M&%!5'5,U%&%!=/%&%!&'! ),59&!*'(!

)&#=/%!0-*.%&#:&#!+'&!%(#+9(+#5(/*'!)5#(/9+,/7#&!0&%!3*+((&%K!&(!,5!)#$%&'9&!0-+'!3#5'0!

'*=.#&! 0&! )#*($/'&%! 0*'(! 9&#(5/'&%! $(5/&'(! /=),/b+$&%! 05'%! 0/:&#%&%! 59(/:/($%!

&'fU=5(/b+&%!,/$&%!a!,5!0$3#505(/*'!0+!.*/%!&(!0-5+(#&%!,/$&%!5+!%U%(7=&!0&!0$(*T/95(/*']!
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>Trave|157166 = GSTO-1C 
CATATGCCTGAGAGGATTACACTTTACACCGCCAAGATCTGCCCCTTCGCACAGAGGGCAGAAATCGCTCTCGCA
GAGGCGAAGGCGGAGTTCACCCCTTTCCAGATCGACCTCTCGAACAAGCCGGAATGGTACGCCCCTAAGGTGAAC
CCCGCCAGCAAGGTCCCCGCAATCGCCTACGGCGGCCCCGAGGTCCCCCCAGACCAGCCCTCGCCCGAGTCCGTC
AAGCTCGCCGAGTCGCTCGTGCTCGTCGAGTTCGTCGCCGACCTCTTCCCCAACTCCGGCATCCTCTCCTCCGAC
CCCGTCACGCGCGCCCAGACGCGCTTCTTCATCGAGGGCGTCTCGAGCAAGCTCATCCCCGCGTGGTACGCGTAC
TTCCTCCGCGGGGCGTCCGTCGACGACCTCTACACCGCAGCCGAGTACGTGCAGTCGCTCCTGCCCGCGGAGGGC
TTCGCGGTGGGCAAGTTCTCGGCCGCGGACATCGCGATCGCGCCGTTCCTGGCGCGGGCGCGCGTGTCGCTCGTG
AACGAAATTGGGAAGTACCCGGAGGGCGACGGCAAGAAGGTCTGGGCGGCGCTTACTTCGGGCAAGTTTGCGCGT
CTTGGCAAGTACGCGGAGGACCTCTTCGCGCGCGAGAGCTTCTCGTCTACCTTCGATGAGGATTATGTCACGAAG
GCGTTCAGCGCGCGTTTCGCGGACCTCCGCAGCAAGCACCATCACCATCACCATTGAGCGGCCGC 

>Trave|67635 = GSTO-2C 
CATATGCCCGAGAGAATCACCCTCTACACTGCCAAGATCTGCCCCTTCGCCCAGAGGGTTGAGATCGCGCTCCAT
GAGGCCAAGGCCCACCATAATGTCGAGCAGTTCCAGATCGACCTCCAGAACAAGCCTGAGTGGTACGCGCCCAAG
GTCAACCCGGCGAGCAAGGTCCCCGCCATCGCCTACGGCGGCCCGCACGTACCCCCGGACCAGCCCTCCCCCGAG
TCCATAAAGCTCGCCGAGTCGCTCATCCTCGTCGAGTTCGTCGCGGACCTCTTCCCGCACTCGCACCTCCTCCCG
CACGACCCCGTGAAGCGCGCTCAGGCGCGCTTCTTCATCGACGGCGTCTCGACCAAGTTCATCCCCGCCTGGCAC
GCGTTCTCGCAGGGCAAGTCGTCCGAGGAGGACTTCCTCACGGCCGTCGAGCACCTCCAGGCGCTCCTGCCCGAG
AGCGGGTTCGCGGTTGGGGCGTACTCGATCGCGGACGTCGCGCTCACGCCGTTCCTCGGACGCGCGCGGGTGACG
CTCAAGGAGGACTTGGGCGGGTACCCGAGGGGCGAGGGGCCGCGTGTGCTGGCGGTGCTTACTTCGGGCACCGGC
CGGCTGGCGCGCTTTGGCAAGTATGCCCAGGACCTGCTCGCCCGCGAGAGTTTCCAGGCTACGTTCGATGAGGCC
TACATCACCGAGAGGTACAAGGCGCGCTTCGCTGACTTGCGCAAGCACCATCACCATCACCATTAAGCGGCCGC 

>Trave|60698 = GSTO-3C 
CATATGAGCAACGACGGAAACTATATCCATTCCCATGCAACCGGGTTGGCGGCGAAGACCGTGGAGCAGCACCAA
GCTCCGCAGGATCTTGTCTTATACGCGGGATGGTTCTGCCCATACGTGCAGCGCTCTTGGATATCCCTTGAGGAG
AAGGGGATCCCGTACCAGTACAAGGAAGTCAACCCGTACAAGAAGGAGCAACACTTCCTTGACATCAACCCCAAG
GGCCTCGTCCCCGCCATCGAGTACAAGGGCAAGGCCATGTACGAGTCGCTCATCCTCTGCGAGTTCTTCGAGGAC
GCCTTCCCGGAACACACCCCGCACCTCCTCACCACCGACCCCTTCGACCGCGCGTACGTGCGCCTCTGGGTCGAC
CACGTCTCGAAGCAGATCGTGCCGACGTTCATGCGGCTCGTCCTGGCGCAGGAGCCGGAGAAGCAACAGGAGCAC
CTCGCGGACTTCTACAAGGGCCTGCGCACGCTGACCGACAAGGTCAGGGGCCCGTACTTCCTCGGGGCGCAGTTC
AGCCTGGTCGACATCGCGCTCGCGCCGTGGGTGCTGCGCGACTACATCCTCGCGGAGAACCGCGGGTACGAGAGG
GAGGCGGCGGGGAGTGCGTGGGTTGCGTACGCGAAGGCGCTCGAGACGCGCGAGAGCGTGCTCCGGACCCAGAGT
GACAAAGAGCATTACGCGCAGATATACGCGCGATACCTCCGTAACGAGGCACAGAGCGAGGCAGCGAAGGCGATC
AGGGCTGGCAAACCGTTCCACCATCACCATCACCATTGAGCGGCCGC 

>Trave|75639 = GSTO-1S 
CATATGTCTGAATCCAAGAGGATCACGCTCTATGCGGCACCTGAATCGCCGTACCCCCACAGGGTTCGTTTGGCA
CTCGAGGAGGCGAAAGCCAACTACGATGTCATCTGGATCGATCTGGTAGACAAGCCAGAGTGGTATGCGCAGAAG
GTCAACACCGAGGGCGGTAAGGTCCCCTACCTCGTCTACGGCGGACCCAAGCTGGAGCCGGGAGACGCGCTCTCC
GGTGACGCCGTTGGGATCCCAGAGTCTCTGGTCATCCTAGAGTTCATCGCCGACATCTTCCCAGACGCCCACCTC
CTCCCGGCGGACCCGACGCTCCGCGCCCGCGCGCGGCTCTTCTACAGCTCGCTCGACGCGGGGCTGTCCAAGGGC
TTTGTCGGCTTTCTCTTCATGGGGATGCCCCTGAAGGATCTTCTCGCAGGCCTGGACGACATTCAGGGCAGACTC
CCGCCTACGGGCTTCGCCGCGGGCGAGTGGTCTATCGCCGACGCGGCAGCTCTTCCTACCTTGCTTCGTTTGCAA
CTTGCGCTCAAAGACGGCATCGGCTTGTGCAAACCCGAGGATTTGAAGGAAGCTTATGAAGTTGTCTTCGAGTCC
CCGAAGTACGCGCGGCTCCGTCAGTATATCGACGACAACGTCGCGCGGCCTAACGTGGCCAGGTCCTGGGACCCG
GCTGCGACGAAGGCGAAGTTTGAGCAGCGTATCAAGATATTCCGTGCGATGGATCCTACAGCGACTCGCATCCCG
GCGCACATATATAGCCAGCCTCACCATCACCATCACCATTGAGCGGCCGC 
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>Trave|56280 = GSTO-2S 
CATATGCCTTGCACCGAGCAGATCACCTTGTATACGACCACGTTCTCGCCGTACGGCCATCGGGCGCATATTGCT
CTCGAAGAGGCGGGCGCGGAGTACACCCTCTGCCAAATAAACGTCCATCGCGACAAGCCGGAATGGTACAAGCGT
GTCAATCCGCTCGGAAAGGTCCCCGCCATCACTTTCGGAGGTCCACAGGTCCCGCCCGACGAGCCCTCCCCGGAG
TCCGAGAAGCTCGTAGAGTCACTCGCGCTGCTCGAGTTCGTCGCCGACGTCTTCCCAGAAGCAAAGCTCCTCCCC
GCATCCCCCGTCCAGCGCGCCCGCGCCCGCGCGTTCATCGCCATCTACCAGAACTACCTGCACGACCAGTTCCGC
GACGCGTTCTTCCGCGGAGAGCCGGTCGGGCCCTTCCTCCAGGCGCTCGAGACGCTGCAGAGCGCGCTGCCGCCC
GCGGGATTCGCGGTGGGCGAGTGGTCGCTCGCGGAGGCGGCGGTCGCGCCGTTCCTCGCGCGCATGATGTTGTAT
CTTGACGCGGGGCTGGGGAAGTACAGCGAGGCGGACGGGGAGACCATGCGGGCGGCGCTGGCGAGCGAGCGGTTT
GCGCGCATTAGTCAGTATGTGCGGGATATACGTGCGCGCGCGAGTTTCGTGAAGTCGTGGGGCGGGGATGATGTG
CAACTCGAGGCGGCGAAGGCTATCCCGATGCTGCGACGACCGGCGCACCATCACCATCACCATTGAGCGGCCGC 

>Trave|48691 = GSTO-3S 
CATATGTCTTCTACCAAACAGATCACCCTCTACACAGCCACGTTCTCCCCGTATGCCCACAGGGTTCGAATTGCC
CTCGAGGAAGCAGGTGCGGAGTACACCACCTATGATGTAGACATCCTGCGGAACATGCCGGACTGGTTCCCTCTA
GTCAACCCGCTCAAGAAGATCCCTGCGATGACCTTCGGCGGACCAGAGGTGCCTCCCGACCAGCCCTCCCCAGAG
TCTGCGAAGATCGCCGAGTCGCTCGCCATGCTCGAGTTCATCGCCGACCTCTTCCCCGATGCCAAGCTCCTCCCC
ACAGACCCTGTCCTCCGCGCCCGCGCCCGCACCTTCATGGCGCTCTACGAGAACTACGTGAACGGCCAGTTCAGG
GACGTGTGGTTCCTCGGCACCCCCGCGGACCCCCTCCTGCAGGCGCTCGAGATGCTCCAGGGCGCGTTACCCCCC
GATGGGGGATTCGCCGCTGGGGAGTGGTCCATCGCGGACGCGGCGGTCATCCCATTCCTCGCGCGCATGTTCCCG
TACCTGGAGGCGGGACTTGGGCTGTACAGCAAGGAAGATGGGGTGAAGATGCGCAAGGCGATGGCGAGCGAGCGG
TTTGCGCGCATTCGCCAGTACGTGCGGGACTGCCGCGCTCGTCCGAGCTTTGCGAACACCTGGGCTGGTGATGCT
GAGCAAGTCGAGGCAGCGAAGACGGTTCCGATGCTGCGGGTAGGGGAGCACCATCACCATCACCATTGAGCGGCC
GC 

>Trave|65402 = GSTO-4S 
CATATGGCCCCCACCGAGCAGTTGACGTTCTATACCGCCGCCTACTCTCCGTACTCCCAGAGGGTGCACATCGCC
CTCGAGGAGGCAGGCGTAAAGTACACCATGTGGGAGTTTGAGACCAGGGGTCCGGGCAGTAAACCTGAGTGGTAC
TACCAGATCAATCCCTTGGGGAAGATCCCCGCACTTACCTTCGGAGGACCCGAAGTGCCGCCAGACCAGCCCTCT
CCCGAGTCCGCGAAGCTCGCCGAGTCGATGGCGATCCTCGAGTTCCTCGCCGACATCTTCCCCGACGCGCCCCTC
CTGCCCGCAGACCCGCTCCTCCGCGCCAAGGCGCGCACCTTCACCGAGATCTTCCGCAACTACGTCTCCGACGAG
TTCCGCGGCGCCTTCTTCCTCGGCAAGCCCGTCGCAGGCGTCCTGCAGGCGCTCGAGAAGCTGCAGGCCGCGCTG
CCTCAGACTGGCTTTGCCGCGGGCGAATGGTCGATCGCGGAGGCCGCGGTCGCGCCATTCATCACGCGCCTCTTC
CTCTTTGTGCGCGTAGGCCTTGGGTCGTACACGGAGGAGAACTGGCTGATGCTGCGGGATGCATTGGAGGGCGAG
CGGTTCGCGCGTATCAGGAAGTACGTGCAGGACATTCACGAGCGGCCAAGTTTCAAGAAGACGTGGGGCGACGAC
GCCAGGCAAGTCGAACTCTGGAAGAATCATCCGGGTCTCCGCCGCAGAGCTGAGCCGATTGCGCAGCCGCCGGCG
CACCATCACCATCACCATTGAGCGGCCGC!

>Trave|54358 = GSTO-5S 
CATATGGTTCAGCCCGGCCAGATCACCTTCTACACTCATGTGTACTCTCCTTACTGTCACCGTGTCCATATCGCC
CTCGAGGAGGCCAAGGCCGAATATACCCCCTGCAGCGTCAACCTCATGGACAGGCCTCCCTGGTATAACACCAAG
GTGAACCCTGCCGGGAAGATCCCCGCCATCACCTACGGCGGCCCCAAGCATGCCCCGGAGGACCCCTCCCCGGAG
GCCGCGAAGATCAACGAGTCGACCGTCATCCTCGAGTTCCTCGCGGACATCTTCCCCGAAGCGAAGCTGCTCCCC
GCCGACCCCGTGCAGCGTGCGCAGGCGCGCCTCGTGATCGCCACCTGGGAGGCGAAGGGCTTCGAGGGCTTCAAG
GACTTCTTCTTCATGTACGCGCAGGCCACGAGCCCGGAGAAGACACTCCTCGACGGGCTCGACGCGTTCCAGGCG
CGCCTCCCGGCTACTGGGTTCGCGGTCGGGGAATGGTCGAACGCGGACTCTGCTGTGGCCCCGTTCTTGCTTCGC
GCGGAGCTTCTGCTGAAGAACGACCTTGGGACGTACCCGGTTGGCGAAGGCAAGAAGGTCTACGAGGTCTTGCAG
GGCCCGCGATTCGCCCGCCTCAGGAAGTATCTCGAGGACGTCAAGGAACACCCGACCATTAAGACCACTTGGGAC
GAGGCTCTCCAATTCGGCATTTGGAGCCAGAACCCGATGTTCAAGCGCGCCCACCATCACCATCACCATTGAGCG
GCCGC 

>Trave|23671 = GSTO-6S 
CATATGTCTGCGCAGAAGAGAATCACACTCTACATGGCTTCGGCCTCGCCGTTCCCGCACCGTGTTCGGCTGGCT
TTAGAAGAGGCTCACGCTACATACGAGATGATACATATTTCCCTCGTAGACAAGCAAGACTGGTACCAGAAGAAA
GTCTACCCAGACCGCGCGCAGGTCCCCTACCTCATCTATGGCGGGCCCGAGCTGCACCCCGACGAGGCGCCCTCG
CCCGACGCCGCCAAGATCCCCGAATCGCTCGTCATCCTCGAGTTCCTCGCCGACCTCTTCCCCGCCGCGCACCTC
CTCCCCTCCGACCCCGTGCTCCGCGCCCGCGCACGCCTCTTCACCACCGCCGTCGAGACCGAGCTGCTCCCCGCG
CAAAAGGCGTTCTTCCTCATGGGTGGGCCCCCGGACGCCATGCTCGCCGCGCTCGACGCGCTCCAGGCGCGGCTC
CCGCCCGCGGGCGGCTTCGCGGCGGGCCCGCAGTGGTCGATCGCGGACGCCGCGGTGATGCCCATCCTGCTCCGC
CTGCGCATGTCCGTCACGCTCGAGGTCGGGTTCTTCGCGCCCGGGGCCGCGCCGGTGGTGCGCGCCGCGCTCGAG
TCGCCGCGGTTCGCGCGTCTGCAGCGGTACATTGCGGACAATGTTGCGCGCCCGAGCATGGCGGCGACGTGGGAC
GAGGCTGCTGTCAAGGCAGAGTTTGTGGGGCGCTTCGAGAAGTTACGCAGCTTGAAGGCTGCCCAGCACCATCAC
CATCACCATTGAGCGGCCGC 



!**/D/+ ,

!>?<!

>Trave|71758 = GSTO-7S 
CATATGCCCCCTGTCGAACAGATCACCCTCTACACCTCCACGTACTCTCCATTCTCCCAGAGGGTGCATATTGCC
CTCGAAGAGGCGAAAGCCAAATACAACGTATGGGAGTTCGAAACCAAAGGTCCCGGCAGCAAGCCGGAGTGGTAC
TACCAGATCAACACGTTGGCCAAGATCCCCGCAATCACTGTTGGGGGACCCGAAGTACCACCCGACCAACCCTCG
CCTGAGTCCGCAAAACTCGCAGAGTCGATGGTGATCCTCGAGTTTCTCGCCGAACTCTTCCCCGACGCGCCCCTC
CTGCCCGCGGACCCCTTTCTCCGCGCCAAGGCCCGCACGTTCGTCGAGATCTACCGTAATTATGTCTCGAGCGAG
TATCTCGGCGCGTTCTTCCTCGGGAAGCCTATCGAGGGCGTCCTGAAGGCGCTTGAAACGCTGCAGGCCGCGCTC
CCGCCAGACGGCGGTTTCGCCGCAGGCGAGTGGTCGATCGCAGAAGCCGCGGTGGCGCCATTCATCGCCCGCCTC
TTCCTCTTTCTTCGCGTCGGGCTTGGGTCGTACACCGAGGAGCAGGGACAGACGCTGCGGGACACGCTGGCGAGC
CCGAGGTTCGCTCGGCTCACGCAGTGGGTGAAAGACGTACACGAGCCGCCCAGCTTCCAGAAGACGTGGGTTAGC
GATGACCGCCAAGTGGAACTGTGGAAGAATCATCCCGGCTTCCGTCGCAAGGTTGTTGAGCCCACTCAGCCGCAC
GCGCACCATCACCATCACCATTGAGCGGCCGC!

>Trave|73942 = GHR-1 
CATATGGCAGCCACACGCGACGTCACCCACCTCACCGACATCAGCAAGGGCCTCGCGGAGGCGGACGGCTCGTTC
AAGCGCAAAGCGTCGACCTTCCGCAGGTTCATCGAGAAGGGCGGCGAGTTCGAGCCTGAGAAAGGCCGGTACCAT
CTCTACGTCGCGTATTCCTGCCCGTGGGCGACGCGAACTCTGATCGTGCGGAAGATTAAGGGCCTCGAAGAGATC
GTAGGGGTCACCATCGTGTCTCCGCTGTTCAGCGCGCATGGGTGGCCGTTCGGGGACGTCTCGCCCTTCCCTGGT
GCCGAAGCCGACCCCTTCTACAACGCCCAGTACGTCAGGGATCTGTATCTCCGCGCGGACCCCAAATACGAGGGC
CGCTTCACCGTCCCCGTGCTCTGGGATAAGAAGACGGAGACGGTGGTGAACAACGAGAGCTCGGAGATCATCCGC
ATCTTCAACACCGCCTTCAACGAGTTCCTGCCCGCAGACAAAGCTGCGATCCACCTCTACCCGGAGGCTCTCAAG
AGTGAGATCGACGAGATTAACGAGTGGGTGTACGATACCGTGAACAATGGTGTATACAAGGCCGGGTTTGCGACG
ACTCAGCAGGCGTACGAAGCGGCGGTCATCCCGCTCTTCGAGTCGCTCGACCGCCTCGAGAAGATTCTCACTGGC
AAGGATTACCTGGTCGGAGATCAGCTTACCGAGGCAGACGTCCGGCTCTTCGTGACGATCATACGCTTCGATCCG
GCGTACGTCGGACACTTCAAGTGCAACCTTCGCACTATCCGCGACGGGTACCCTGCGATCCACCTATGGCTCCGC
AAGCTGTACTGGAACAACTCGGCATTCTCGGAGACGTGCAAGTTTGACCATATCAAGGCGAGCTATTACGCGCAG
AAGAATGTCAACCCTACCCTGGTTGTCCCTTTGGGTCCCATCCCGAACATCTTGCCTTTGCACCATCACCATCAC
CATTGAGCGGCCGC 

>Trave|66368 = GHR-2 
CATATGAGCTCTACTACGCGCGACGTCTCGCACTTGTCCGACATCTCCAAGAGCATCTCTGAGCCAGACGGCTCG
TTCAACCGCAAGCCCTCCGTGTTCAGGAACTTCGTGGAAAAGGGCGGCGCGTTCGCGCCCGAGAAGGGCCGGTAC
CACCTCTATGTGTCCTACGCATGCCCCTGGGCGACGCGCACGCTCATCGTGCGCAAGATCAAGGGCCTCGAGGAG
TTCATAGACGTTAGCGTCGTCTCGCCGCGCATGGGCGCGCACGGCTGGCCGTTTGCGAACGTCGACGCGTTCCCC
GGCGCCGACGCGGACCCCCTCTTCGGCGCGGAGCACGTCAAAGATTTGTACATGCGCGTGAACCCCGACTACGAG
GGCCGCTTCACGGTTCCTATCCTCTGGGACAAGAAGACCTCGGCGATCGTGAACAACGAGAGCTCGGAGATCATC
CGGATGTTCAACACCGCGTTCAATGACCAGCTCCCCTCGGACAAGGCCGCGATCGACCTCTACCCGGAGGCGCTC
CGCGGGGAGATCGACGGGATTAACGAGTGGGTGTACGACACCGTCAACAACGGCGTGTACAAGTCCGGCTTCGCG
ACATCACAGAAGGCATACGAGGCCGCGGTCGTCCCCCTGTTCGAGTCGCTCGACCGGCTCGAGAAGATCCTCACT
GGCAAGGACTACCTCGTCGGCGACCAGCTCACAGAGGCAGATATTCGCCTCTTTGTGACCATCGTGCGCTTCGAC
CCCGTCTACGTCGGCCACTTCAAGTGCAACATCCGCACCATCCGCGATGGCTACCCTGCGATTGACCTGTGGATG
CGGAAGCTGTACTGGAACAACTCCGCGTTCTCGTCGACGTGCAACTTTGAGCACATCAAGACGCATTACTACTGG
TCGCATCCCCAGATTAACCCGCACCGCGTCGTGCCCGTGGGCCCGATCCCGAACATTCTTCCTCTGCACCATCAC
CATCACCATTAAGCGGCCGC 

>Trave|50990 = GHR-3 
CATATGAGTTCTACTCGCGACGTCTCGCACTTGACCGACATCACCAAGCGCCCTCTGGAGCCGGATGGCACGTTC
AAGCGGCGCCCTACGTCGTTCAGGGACTTCATCCAGAAGGGCGGCAAGTTCGAGCCCGAGAAAGGCCGTTACCAC
CTCTACGTTTCCTACGCGTGTCCCTGGGCTACTCGCGCGCTCATCGTCCGCAAACTGAAGGGTCTCGAAGACTTC
ATCGGCGTCAGCGTCGTGTCCCCGCAGATGGGCGCGAAGGGCTGGCCGTTCGCGAGCGCGGATGCATACCCCGGG
GCCGACCTGGACCCGCTGTACGATGTCAAGCACGTCAGCGATCTCTACCTGCGCGCGAAGCCGGATTATGACGGC
CGCGTGCCACTTCTTTGGGATAAGAAGACTGCGACAATTATGAACAACGAGAGTTCGGAGATTATCCGGATGTTC
AACAGCGCGTTCGACGACCAGCTTCCCGCCGACAAGGCAGCGGTCGACTTGTATCCGGAGGCGCTCCGCAAGGAG
ATTGACGAGATCAACGAGTGGGTCTACGACACCGTCAACAACGGCGTGTACAAGTCTGGGTTCGCGACATCGCAG
ACGGCGTACGAGGCCGCGGTGGTGCCGCTCTTCGAATCGCTCGACAGACTCGAGAAGATCCTTACCGAGAAGGAT
TACCTGGTGGGCGATCGCTTGACGGAGGCGGATATTCGTCTCTTCGTGACCATTGTGCGCTTTGACCCCGTATAT
GTCGGGCACTTCAAAGGCAACATCCGAACCATCCGGGACGGGTACCCCGCCATTCACTTGTGGCTCCGCAAGCTG
TACTGGAATAACTCCGCATTCTCGTCGACGTGCGACTTCGACCATATCAAGACGCATTACTATTGGTCGCATCCT
AGCATCAACCCCCACCGTATCATCCCTGTCGGGCCTATCCCGAACATCCTTCCGCTACACCATCACCATCACCAT
TAAGCGGCCGC 
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>Trave|62807= Ure2p 
CATATGTCGCACGGCAAGCAGTTCACCCTTTACACCCACAACGGTGGCCCCAACGGCTGGAAGGTCGCGTTCGCG
CTCGAGGAGCTCGGCTTGACGTACGAGAGCAAGTACCTCGACTTCGCCAAGGGCGAGCAGAAGAGCGCGGAGCAC
ACCGCGCTGAACCCGAACGGGCGCATCCCGACGCTCGTGGACCACAAGAACAACGACTTCACGGTGTGGGAGTCG
AACGCGATCCTGCTCTACCTCGTCGACCGCTACGACCCGGAGCACAAGCTCAGCGTCACGGACGAGAAGGACAAG
TACGCGCTCCTGCAGTGGCTCTTCTTCCAGGCGTCCGGCCAGGGCCCGTACTTCGGCCAGGCGTTCTGGTTCTTG
AAGTACCATTCGGAGAAGATCCCGAGCGCGGTTGAGCGCTACCAGAACGAGGCGAAGCGCGTGTTCACCGTGCTC
GACGGCGTGCTTGCGAAGCAGGGGTGGCTCGTCGGCGGCAAGCCCACGATCGCGGACATCTCGTTCATCACCTGG
AACCGCGCCGCCATCTACGTCATCTTCCAGGGCACAGACGTCAACCCCGAGAAGGACTTCCCCGCGGTCTGGAAG
TGGCAACAGGCACTCGAGGCGCGCCCGGCTGTCGCGAAGGTGCTCGCGATCCAGGCGGCCAGGCTAGGGCAGGCG
GCCGC 
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>Tv1219 
TTTGACGGGTTGTAGCTGGCCTTCCGAGGCATGTGCACGCCCTGCTCATCCACTCTACCCCTGTGCACTTACTGT
AGGTTGGCGTGGGCTCCTTAACGGGAGCATTCTGCCGGCCTATGTATACTACAAACACTTTAAAGTATCAGAATG
TAAACGCGTCTAACGCATCTATAATACAACTTTTAGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAG
CGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGG
TATTCCGAGGAGCATGCCTGTTTGAGTGTCATGGAATTCTCAACTTATAAATCCTTGTGATCTATAAGCTTGGAC
TTGGAGGCTTGCTGGCCCTTGCGGTCGGCTCCTCTTGAATGCATTAGCTCGATTCCGTACGGATCGGCTCTCAGT
GTGATAATTGTCTACGCTGTGACCGTGAAGTGTTTTGGCGAGCTTCTAACCGTCCATTAGGACAACTTTTAAACA
TCTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCATATCAATAAGCCG 
 
>Tv110102 
TTTGACGAGTTGTAGCTGGCCTTCCGAGGCATGTGCACGCTCTGCTCATCCACTCTACCCCTGTGCACTTACTGT
AGGTTGGCGTGGGCTCCTTAACGGGAGCATTCTGCCGGCCTATGTATACTACAAACACTTTAAAGTATCAGAATG
TAAACGCGTCTAACGCATCTATAATACAACTTTTAGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAG
CGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGG
TATTCCGAGGAGCATGCCTGTTTGAGTGTCATGGAATTCTCAACTTATAAATCCTTGTGATCTATAAGCTTGGAC
TTGGAGGCTTGCTGGCCCTTGTTGGTCGGCTCCTCTTGAATGCATTAGCTCGATTCCGTACGGATCGGCTCTCAG
TGTGATAATTGTCTACGCTGTGACCGTGAAGTGTTTTGGCGAGCTTCTAACCGTCCATTAGGACAATTTTTTTTA
ACCTC 
 
>Tv1532 
TTTGACGGGTTGTAGCTGGCCTTCCGAGGCATGTGCACGCCCTGCTCATCCACTCTACCCCTGTGCACTTACTGT
AGGTTGGCGTGGGCTCCTTAACGGGAGCATTCTGCCGGCCTATGTATACTACAAACACTTTAAAGTATCAGAATG
TAAACGCGTCTAACGCATCTATAATACAACTTTTAGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAG
CGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGG
TATTCCGAGGAGCATGCCTGTTTGAGTGTCATGGAATTCTCAACTTATAAATCCTTGTGATCTATAAGCTTGGAC
TTGGAGGCTTGCTGGCCCTTGTTGGTCGGCT 
 
>Tv15544 
TTTACGAGTTGTAGCTGGCCTTCCGAGGCATGTGCACGCTCTGCTCATCCACTCTACCCCTGTGCACTTACTGTA
GGTTGGCGTGGGCTCCTTAACGGGAGCATTCTGCCGGCCTATGTATACTACAAACACTTTAAAGTATCAGAATGT
AAACGCGTCTAACGCATCTATAATACAACTTTTAGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGC
GAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGGT
ATTCCGAGGAGCATGCCTGTTTGAGTGTCATGGAATTCTCAACTTATAAATCCTTGTGATCTATAAGCTTGGACT
TGGAGGCTTGCTGGCCCTCGTTGGTCGGCTCCTCTTGAATGCATTAGCTCGATTCCGTACGGATCGGCTCTCAGT
GTGATAATTGTCTACGCTGTGACCGTGAAGTGTTTTGGCGAGCTTCTAACCGTCCATTAGGACAATTTTTTAACA
TCTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCATATCAATAACTC 
 
>Tv70 
TTTGACGAGTTGTAGCTGGCCTTCCGAGGCATGTGCACGCTCTGCTCATCCACTCTACCCCTGTGCACTTACTGT
AGGTTGGCGTGGGCTCCTTAACGGGAGCATTCTGCCGGCCTATGTATACTACAAACACTTTAAAGTATCAGAATG
TAAACGCGTCTAACGCATCTATAATACAACTTTTAGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAG
CGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGG
TATTCCGAGGAGCATGCCTGTTTGAGTGTCATGGAATTCTCAACTTATAAATCCTTGTGATCTATAAGCTTGGAC
TTGGAGGCTTGCTGGCCCTTGCGGTCGGCTCCTCTTGAATGCATTAGCTCGATTCCGTACGGATCGGCTCTCAGT
GTGATAATTGTCTACGCTGTGACCGTGAAGTGTTTTGGCGAGCTTCTAACCGTCCATTAGGACAACTTTTTAACA
TCTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCATATCAATAA 
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>Tv1218 
TTTGAACGAGCTGTAGCTGGCTTCCGAGGATGTGCACGCTCTGCTCATCCACTCTACCCCTGTGCACTTACTGTA
GGTTGGCGTGGGCTCCTTAACGGGAGCATTCTGCCGGCCTATGTATACTACAAACACTTTAAAGTATCAGAATGT
AAACGCGTCTAACGCATCTATAATACAACTTTTAGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGC
GAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGGT
ATTCCGAGGAGCATGCCTGTTTGAGTGTCATGGAATTCTCAACTTATAAATCCTTGTGATCTATAAGCTTGGACT
TGGAGGCTTGCTGGCCCTTGTTGGTCGGCTCCTCTTGAATGCATTAGCTCGATTCCGTACGGATCGGCTCTCAGT
GTGATAATTGTCTACGCTGTGACCGTGAAGTGTTTTGGCGAGCTTCTAACCGTCCATTAGGACAACTTTTTAACA
TCTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCATATCA 
 
>Tv1252 
TTTGACGAGGTGTAGCTGGCCTTCCGAGGCATGTGCACGCCCTGCTCATCCACTCTACCCCTGTGCACTTACTGT
AGGTTGGCGTGGGCTCCTTAACGGGAGCATTCTGCCGGCCTATGTATACTACAAACACTTTAAAGTATCAGAATG
TAAACGCGTCTAACGCATCTATAATACAACTTTTAGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAG
CGAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGG
TATTCCGAGGAGCATGCCTGTTTGAGTGTCATGGAATTCTCAACTTATAAATCCTTGTGATCTATAAGCTTGGAC
TTGGAGGCTTGCTGGCCCTTGCGGTCGGCTCCTCTTGAATGCATTAGCTCGATTCCGTACGGATCGGCTCTCAGT
GTGATAATTGTCTACGCTGTGACCGTGAAGTGTTTTGGCGAGCTTCTAACCGTCCATTAGGACAACTTTTTAACA
TCTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTAAGCATATCAATAA 
 
>Tv71 
TTGACGAGTTGTAGCTGGCCTTCCGAGGCATGTGCACGCTCTGCTCATCCACTCTACCCCTGTGCACTTACTGTA
GGTTGGCGTGGGCTCCTTAACGGGAGCATTCTGCCGGCCTATGTATACTACAAACACTTTAAAGTATCAGAATGT
AAACGCGTCTAACGCATCTATAATACAACTTTTAGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGC
GAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGGT
ATTCCGAGGAGCATGCCTGTTTGAGTGTCATGGAATTCTCAACTTATAAATCCTTGTGATCTATAAGCTTGGACT
TGGAGGCTTGCTGGCCCTCGTTGGTCGGCTCCTCTTGAATGCATTAACTCGATTCCGCACGGATCGGCTCTCAGT
GTGAGAATTGTCTACACTGTGACCGTGAAGTGTTTTGGCGAGCTTCTAACCGTCAATTAGGACAACTTTTTAACA
TCTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTTCCATATCTTAACTAAGGAAAAAGGAAAATTAACGAGT
TTTGAAACGAGTTGTAGCTGGCTTCCGAGGCATGTGCACGCTCTGCTCATCCACTCTACC 
 
>Tv44889 
TTGACGAGTTGTAGCTGGCCTTCCGAGGCATGTGCACGCTCTGCTCATCCACTCTACCCCTGTGCACTTACTGTA
GGTTGGCGTGGGCTCCTTAACGGGAGCATTCTGCCGGCCTATGTATACTACAAACACTTTAAAGTATCAGAATGT
AAACGCGTCTAACGCATCTATAATACAACTTTTAGCAACGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGC
GAAATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACCTTGCGCTCCTTGGT
ATTCCGAGGAGCATGCCTGTTTGAGTGTCATGGAATTCTCAACTTATAAATCCTTGTGATCTATAAGCTTGGACT
TGGAGGCTTGCTGGCCCTTGTTGGTCGGCTCCTCTTGAATGCATTAGCTCGATTCCGCACGGATCGGCTCTCAGT
GTGAGAATTGTCTACACTGTGACCGTGAAGTGTTTTGGCGAGCTGCTAAACGTCAATTAGGACAACTTTTTAAAA
TCTGACCTCAAATCAGGTAGGACTACCCGCTGAACTTTTCATATCAATCACTAGGAGAAAAGATCATTAACGAGT
TTTGAAACGAGTTGTAGCTGGCCTTCGAGGCATGTGCACGCTCTGCTCATCCACTCTACC!
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,-./!01"2#/+)#%3/8-292:;#4A@6#$4=4$+& )7(% )7%% )7(% )7%% #7*' #7(% #7)) #7)) )73(
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!"#$%&'()*$+,-./$"0*12+/34" 35** 3522 3522 3533 35-/ 3522 3522 35/. 35-/
!"#$%&'()*$,*,/*$6")7)89*4:"1**4;42,+4;4#8<=#"3/>.3 ,5/. 35/. 35/. *5/. 35/. 35,, *533 35/. 35/.
!"#$%&'()*$2,+?>$6")7)89*4@"1**4;4,?. 35/. *5,, 35,, 25/. 35/. 3533 *533 35/. 35/.
!"#$%&'()*$2-+32$6")7)89*4:"1*4;422,4;4#8<=#"3*+*/ *533 35,, 35*. *533 35/. 35>, *533 35/. 35/.
!"#$%&'()*$->222$)8=AB=46")7)89*4@01C4-4=*3233 *5/. 35,, 35,, 3533 *5,, 3533 3533 35/. *5,,
!"#$%&'()*$+,>..$"0*12./*4" 35,, 35/. 3533 35/. 35/. 35,, 35/. 35/. 35,,
!"#$%&'()*$-.,,.$)8=AB=46")7)89*4@01C4,4=23++- 35*. 35*. 35*. 3533 35,, 35/. 3533 35/. 35>,
!"#$%&'()*$-/..?$)8=AB=46")7)89*4@01C4,4=*32/. 3533 3533 3533 *5,, 35,, 3533 35/. 35/. 3533
!"#$%&'()*$/3+..$)8=AB=46")7)89*4@01C4*33,./ 352? 35-. 35,/ 35+, *53. 35>/ 352? 35/+ 35+,
!"#$%&'()*$*23?.?$)4"D*1+12-.?1* 35.. 35,* 35,* 35-+ 35.. 35.. *53> 35/2 35+/
!"#$%&'()*$,/-*?$6")7)89*4@01+4;4>3> 353> 35+/ 35+/ 35,* 35?2 35+/ 35,* 35/2 35/2
!"#$%&'()*$*,+.2*$)4"D*1*,1*3>?1* 25/3 *533 35+3 35/3 *523 *523 *533 35/3 *5>3
!"#$%&'()*$2.,3,$6")7)89*4:"1,4;4+-24;4#8<=#"3/.-> 3533 35,3 35,3 35+3 35>3 35/3 3523 35/3 35>3
!"#$%&'()*$+2>??$"0*1*.>,4" 3533 35/3 35/3 35>3 *523 *533 35+3 35/3 *523
!"#$%&'()*$*-*>+>$)8=AB=4E)7)D#8)*1C4?4=*3*>+ *533 35/3 35+3 35+3 35>3 35/3 35+3 35/3 35+3
!"#$%&'()*$+.,-*$"0*1/2,-4" 353> 35,, 35+2 35*. 35/. 35+2 353> 35-> 35,,
!"#$%&'()*$**-+*/$)4"D*1,1**,21* 35+2 352- 3533 352- 35+2 352- 35*. 35-> 35-3
!"#$%&'()*$*/*-+.$)8=AB=4E)7)D#8)*FGH81C424=+3+?> 35,. 35+2 352* 352/ 35+2 35,. 35,2 35-> 35,.
!"#$%&'()*$*,3-?.$)4"D*1*31.?>1* 35+, 35/* 35-2 35/* 35/- 35,? 35+> 35-. 35/-
!"#$%&'()*$+?,3+$"0*1>*>>4" 35*, 35-? 352> 35+. 35/? 35/? 353/ 35-/ 35-?
!"#$%&'()*$**>*>,$)4"D*1,1*3/*1* 35>? 3533 3533 *533 3522 35,, 35/. 35-/ 35++
!"#$%&'()*$+*,?2$"0*12./4" 35*+ 35+- 353? 352, 35+- 35-3 353? 35-- 35/+
!"#$%&'()*$+>?-3$"0*1.>,+4" 3533 353? 352. 35,/ 35+- 35*> 35,/ 35-- 35,/
!"#$%&'()*$*,->>2$)4"D*1*+1,>1* 3533 35*- 35*- 35,> 352, 35-+ 353> 35-+ 35,*
!"#$%&'()*$.-,*/$)8=AB=4E)7)0'&:*1C4*+3*/- 35+3 35+3 352+ 352> 35,/ 35,2 35*2 35-2 35+>
!"#$%&'()*$+>3,3$"0*1/?*+4" 35*+ 35-. 35-. 35-3 *533 35>/ 352* 35-3 35+,
!"#$%&'()*$**+*,2$)4"D*121,-*1* 35-3 352- 352- 35-3 35.- 35>, 35.- 35-3 35.-
!"#$%&'()*$+3>*2$6")7)89*4@01*-4;4-? 3523 35+3 3523 35*3 35.3 35/3 35+3 35-3 35,3
!"#$%&'()*$/2.,3$)8=AB=46")7)89*4@"1C424=*3,/* *52- 3533 3533 *533 35-3 352- *5-3 35-3 35-3
!"#$%&'()*$,?.+2$6")7)89*4@01**4;4*2* *5-3 35.- 35-3 *52- *533 35.- 3533 35-3 35.-
!"#$%&'()*$*+,,.?$)8=AB=4E)7)D#8)*1C4,4=23+./ ,5-3 35-3 35-3 35-3 35-3 35-3 35-3 35-3 35-3
!"#$%&'()*$**2*.3$)4"D*1*1*+?*1* 3533 35*. 35,, 35>, 35-3 3533 35,, 35-3 3533
!"#$%&'()*$2+**,$6")7)89*4@"1*,4;4*3+ 3533 3533 3533 3533 352- 3533 3533 35-3 *533
!"#$%&'()*$*2?-.-$)4"D*1?1?+,1* 3533 352+ 352* 352* 35*. 352> 353, 35+> 35-?
!"#$%&'()*$+>>.+$"0*1..->4" 35*> *5*2 35,- 352+ *5+* 35.* 35+. 35+. 35+.
!"#$%&'()*$+>.*.$"0*1./3*4" 35,* 35,> 35,> 35+/ 35,* 35,* 35>- 35+/ 35+/
!"#$%&'()*$*22-.+$)4"D*1-1/221* 35/2 35,* 352, 35,* 35-+ 35,> 35,> 35+/ 35+/
!"#$%&'()*$,+/>,$6")7)89*4@0124;4./? 353? 352. 352. 35-- 352. 35>2 35*> 35+- 352.
!"#$%&'()*$2/---$6")7)89*4:"124;4,/-4;4#8<=#"3//*> 35*> 353? 35*> 3533 352. 35/+ 35*> 35+- 35,/
!"#$%&'()*$+,-//$"0*12+-34" 3533 35++ 35-3 3533 35/, *5,* 352- 35++ 35/?
!"#$%&'()*$-*,.-$"0*1*32-?4" 3533 352? 35*+ 35*+ 352? 3533 35.* 35+, 352?
!"#$%&'()*$*,+/-.$)4"D*1*,1,?31* 35*+ 352? 352? 352? 35-. *5.* 35-. 35+, 352?
!"#$%&'()*$+/?.-$"0*1->-?4" *5+, 352? 352? 35.* 35-. 35+, 35.* 35+, 35.*
!"#$%&'()*$*,*-3*$)4"D*1*312.21* 35+. 352/ 35,2 35.? 35.? *533 35.? 35+2 35-,
!"#$%&'()*$--.3,$)8=AB=46")7)89*4@01C4*4=23+/. 352/ 352* 352* 35** 35,. 352* 35*/ 35+2 35,2
!"#$%&'()*$*,23**$)4"D*1**1*-.?1* 35*> 35-? 35*> 35-, 35.* 35.* 352? 35+* 35.*
!"#$%&'()*$+.??,$"0*1/>..4" 353. 35., 35+. 35+. 35/3 35>3 353. 35+3 35+.
!"#$%&'()*$*.-322$)8=AB=4E)7)D#8)*FGH81C4*,4=232+. 353. 35,, 35,, 352. 35+. 35,, 352. 35+3 35+.
!"#$%&'()*$*+-?-,$)8=AB=4E)7)D#8)*1C4+4=,3,-. *5*3 35.3 35/3 35*3 35.3 35?3 35+3 35+3 35+3
!"#$%&'()*$/>,+*$)8=AB=4E)7)0'&:*1C4*4=23,+> 35-3 35,3 35+3 35>3 35.3 35?3 35-3 35+3 35?3
!"#$%&'()*$,3-2+$6")7)89*4:"1?4;42,34;4#8<=#"3-+>> *5*3 35-3 35+3 *5*3 35-3 3533 35.3 35+3 3523
!"#$%&'()*$/*.2+$)8=AB=46")7)89*4@"1C4*4=*33?/ 3533 352. 353. 353. 352. 35/3 3533 35+3 35,,
!"#$%&'()*$.+3,*$)8=AB=4E)7)0'&:*1C4*34=*3++, 3523 35,3 35*3 3533 35+3 3523 3523 35+3 35*3
!"#$%&'()*$/>--.$)8=AB=4E)7)0'&:*1C4*4=,3*+3 35,, 35+> 35,> 352? 352? 352? 3533 35,> 352+
!"#$%&'()*$,-+++$6")7)89*4@01,4;4.,+ 35/> 35*/ 352/ 35** 352/ 3533 352* 35,. 352/
!"#$%&'()*$*2/>2>$)4"D*1.1*2-,1* 3533 352? 35*+ 35-3 352? 352? 3533 35,/ 352?
!"#$%&'()*$+3>23$6")7)89*4@01*-4;4/. 35,? 35-/ 35++ 35++ 35.> 35/. 35,? 35,, 35/*
!"#$%&'()*$*,>2/*$)8=AB=4E)7)D#8)*1C4*4=233*3 *5,, 3522 35** 35-/ 35++ 35>? 35.> 35,, 35++
!"#$%&'()*$,.*>>$6")7)89*4@01/4;4+3 35-> 35+2 35-3 *533 35,, *5+2 35?2 35,, 3533
!"#$%&'()*$,?-.>$6")7)89*4@01*34;4,/, 3533 35,, 35,, 352? 35+, 35,> 35,, 35,, 35+,
!"#$%&'()*$.3+.*$)8=AB=4E)7)0'&:*1C4,4=,32+2 35*- 3522 35*- 35*? 35,, 35,3 353. 35,, 35,3
!"#$%&'()*$,2,2,$6")7)89*4:"1*/4;4*3/4;4#8<=#"3,/2* *533 35,, 35,, 35,, *5/. *5,, *533 35,, 35,,
!"#$%&'()*$/22+.$)8=AB=46")7)89*4@"1C4*4=232+> 35,, 35*. 35,, 35*. 35,, 35*. 3533 35,, 35*.
!"#$%&'()*$-/.?*$)8=AB=46")7)89*4@01C4,4=*32>* 3533 35,, 3533 35/. 3533 *533 3533 35,, *533
!"#$%&'()*$*2..3*$)4"D*1>1*..-1* 3533 3533 35,, 35/. 35/. 35/. 3533 35,, 35,,
!"#$%&'()*$*+**/>$)8=AB=4E)7)D#8)*1C424=233/, 3533 35++ 35,* 35,> 35,* 352- 35*? 35,* 35-3
!"#$%&'()*$**3.?3$)4"D*1*1*++31* ,5>, 35,? 352/ *533 3522 3522 35>, 35,3 352/
!"#$%&'()*$*+,/-3$)8=AB=4E)7)D#8)*1C4,4=,3,+> 35.3 35,3 3523 35*3 35+3 35,3 3533 35,3 35+3
!"#$%&'()*$*,,--2$)4"D*1*21*+.1* 353/ 35,- 353/ 3533 352+ 352+ 35*2 352? 35+*
!"#$%&'()*$*.+-3>$)8=AB=4E)7)D#8)*FGH81C4*24=,3*2. 35+* 352+ 35*2 352+ 35,- 352+ 352? 352? 352+
!"#$%&'()*$,-/>,$6")7)89*4@01,4;4?., 352* 352* 352? 352* 35*+ 35/+ 352* 352? 35*+
!"#$%&'()*$*/2/3*$)8=AB=4E)7)D#8)*FGH81C4,4=232+- *5-. 35+, 35+, 35.* 35*+ 3533 35+, 352? 35*+
!"#$%&'()*$-*+?.$"0*1*3,>*4" 35*> 352. 352+ 352* 35+- 35,, 35*- 352. 352.
!"#$%&'()*$-*,->$"0*1*32+24" 3533 352. 352. 353? 3533 352. 3533 352. 352.
!"#$%&'()*$*+3>,3$)8=AB=4E)7)D#8)*1C4*4=?33+3 35,> 3533 353> 35*? 35*- 35+/ 35,* 352. 35,*
!"#$%&'()*$*+.323$)8=AB=4E)7)D#8)*1C4-4=*32,+ 35,, 352. 35+3 *5*, 35/. 35/3 35/. 352. 35/3
!"#$%&'()*$+.22>$"0*1/**24" 3533 3533 3532 353? 353? 3523 35*/ 352. 3532
!"#$%&'()*$***.-+$)4"D*1*1+*>*1* 35,. 352/ 35,. 35+2 35,2 35** 35,. 352/ 35,2
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!"#$%&'()*$+,-.-$"/*01**12" 34*. 3433 3433 34-5 -4*. 34*. 341. 34-5 34.6
!"#$%&'()*$+3-6*$7")8)9:*2;/0*.2<2= 34-5 3433 34-5 34-5 3453 3453 34-5 34-5 *433
!"#$%&'()*$.-*=.$7")8)9:*2>"0*52<2.52<2#9?@#"31*-3 34*. 34*. 34*. 34*. 34.6 34.6 3433 34-5 34-5
!"#$%&'()*$*+5*5+$)9@AB@2C)8)D#9)*0E2+2@*3.31 3433 34-+ 34*3 34*+ 34-+ 34*3 3433 34-+ 34-=
!"#$%&'()*$,-51,$)9@AB@2C)8)/'&>*0E2,2@*3.53 34-. 34-. 34*5 3436 34*5 34-. 34*5 34-. 3436
!"#$%&'()*$*5+*+,$)9@AB@2C)8)D#9)*0E2**2@-3*++ 34-- 34-- 34-- 34-- 34.. 34-- 34++ 34-- 34--
!"#$%&'()*$,+111$)9@AB@2C)8)/'&>*0E2*-2@*3*+1 34** 34++ 34.. 34,6 34.. *433 34++ 34-- 3451
!"#$%&'()*$-,*.*$7")8)9:*2>"0.2<2-632<2#9?@#"35,*= 34+. 34-= 343, 34.1 34-* 34-* 34-* 34-* 34*+
!"#$%&'()*$*.*6.,$)2"D*0**0*+=.0* 3433 34-* 34*+ 343, 34-* 34-= 3433 34-* 34-=
!"#$%&'()*$5-*.3$"/*0**3*+2" 34+3 34-3 34-3 *4-3 34-3 3433 3413 34-3 34-3
!"#$%&'()*$-++=-$7")8)9:*2;"0*+2<2+, 34*. 34*. 34*. 3433 34*. 34*. 34*. 34-3 34*.
!"#$%&'()*$*3+=3.$"D*0*0.6130* 3413 3433 3433 *4+3 3413 3413 *4-3 34-3 34-3
!"#$%&'()*$+,+63$"/*01.1+2" 3433 34*3 34*3 34=3 34.3 3413 3453 34-3 34-3
!"#$%&'()*$,3.,1$)9@AB@2C)8)/'&>*0E2.2@.33== 34*3 3433 3433 34*3 34*3 34*3 34-3 34-3 34*3
!"#$%&'()*$136-,$)9@AB@27")8)9:*2;/0E2*-3**- 3433 34+3 3433 3413 34+3 34+3 34-3 34-3 34+3
!"#$%&'()*$*151+*$)9@AB@2C)8)D#9)*FGH90E2+2@+3-.5 3433 3433 34-3 34-3 34-3 34+3 34-3 34-3 34-3
!"#$%&'()*$*5*566$)9@AB@2C)8)D#9)*0E262@.3+1= 34.. 34+6 34*+ 34+6 34*= 34.6 34+. 34*= 34*=
!"#$%&'()*$*161,6$)9@AB@2C)8)D#9)*FGH90E212@+3-.5 3433 343= 3433 34-, 34-, 34-, 34-, 34*6 3433
!"#$%&'()*$5+*.+$"/*0*.3*62" 34.1 +455 *433 34,. -4-, 34+5 343= 34*6 -4,.
!"#$%&'()*$**.=6+$)2"D*0-0*55.0* 343= 3433 343= 3433 34*6 34*6 343= 34*6 343=
!"#$%&'()*$*++-3-$)9@AB@2C)8)D#9)*0E2.2@53361 3466 34-+ 34*6 345. 34-+ 3433 3466 34*6 34+,
!"#$%&'()*$16*3+$)9@AB@2C)8)/'&>*0E2*2@-335, 3433 34*. 3433 343+ 34-- 34*, 3433 34*, 34--
!"#$%&'()*$*,555,$)9@AB@2C)8)D#9)*FGH90E2*+2@-33.= 34*, 3433 3433 34*, 3431 34-- 34** 34*, 34**
!"#$%&'()*$*1=,.+$)9@AB@2C)8)D#9)*FGH90E2,2@.3.+3 34-5 3433 3433 34.. 34*, 3433 34.. 34*, 34*,
!"#$%&'()*$*-55-1$)2"D*0,0+5,0* 3433 3433 3433 3433 34.. 34*, 3433 34*, 34..
!"#$%&'()*$*5*+-,$)9@AB@2C)8)D#9)*0E262@.3*36 34-. 3436 3433 3436 34*5 34*5 3433 34*5 34-.
!"#$%&'()*$*,3=.6$)9@AB@2C)8)D#9)*FGH90E262@.3+-. 345- 34-1 34*5 3451 34*5 345= 341. 34*5 34..
!"#$%&'()*$*.65+3$)9@AB@2C)8)D#9)*0E2*2@-3.61 34*+ 3433 3433 34+. 34*+ 3433 34-* 34*+ 34*+
!"#$%&'()*$*-,,5+$)2"D*060+1,0* 34,* 34*+ 3433 34-= 3433 34*+ 345, 34*+ 3433
!"#$%&'()*$++53=$"/*0..=.2" 3433 34*. 34-, 3433 34-, 343, 3433 34*. 34*.
!"#$%&'()*$*.5=,1$)2"D*0*+0+*,0* 3433 343, 343, 34*. 34*. 34-3 3433 34*. 343,
!"#$%&'()*$*-,*,*$)2"D*0606,=0* 34+1 34*, 343+ 34-5 34*. 34-= 34-* 34*. 34*.
!"#$%&'()*$*,51*+$)9@AB@2C)8)D#9)*FGH90E2*+2@-3**. 341. 34-5 34*. 34-5 34-5 34*. 34.6 34*. 3433
!"#$%&'()*$,*13*$)9@AB@2C)8)/'&>*0E252@-33.- 3433 3431 3433 34*. 3431 3431 3431 34*. 34*.
!"#$%&'()*$1=,+-$)9@AB@2C)8)/'&>*0E2.2@*3-.+ 34.5 3433 34*6 34*6 3431 34*- 34+* 34*- 3431
!"#$%&'()*$5*+5*$"/*0*3..52" 3433 34** 3433 34** 3451 34++ 34** 34** 346=
!"#$%&'()*$13+66$)9@AB@27")8)9:*2;/0E2*33.6= 3433 3431 3431 3431 3433 3433 3433 34** 3433
!"#$%&'()*$*,-+,-$)9@AB@2C)8)D#9)*FGH90E2*32@*3.1, *4.- 34*1 3435 3435 34*1 34** 34., 34** 3435
!"#$%&'()*$+11,=$"/*0551.2" 3433 3433 3433 3433 34*1 3433 34., 34** 34+-
!"#$%&'()*$**5-=5$)2"D*0.0=610* *413 34*3 3433 34*3 3433 34*3 34*3 34*3 3433
!"#$%&'()*$+-*-6$"/*0*3*-2" 34-3 3433 3433 34*3 3433 34*3 34-3 34*3 34.3
!"#$%&'()*$*..+5-$)2"D*0*-0*3+=0* 3433 34*3 34*3 3435 34*3 34*3 3433 34*3 3435
!"#$%&'()*$-6563$7")8)9:*2>"052<2*112<2#9?@#"3*-55 34=* 34-, 343= 34-, 34*6 343= 34*6 343= 34-,
!"#$%&'()*$*,*61*$)9@AB@2C)8)D#9)*FGH90E2=2@.3*56 3433 3433 343= 3433 343= 3433 3433 343= 3433
!"#$%&'()*$1=355$)9@AB@2C)8)/'&>*0E2-2@*3.51 34+5 343= 343= 34*6 343= 343= 34-, 343= 34*6
!"#$%&'()*$*1331,$)9@AB@2C)8)D#9)*FGH90E2*2@63*51 34*- 3433 3433 3431 3433 3433 34*6 343= 3431
!"#$%&'()*$,.3+,$)9@AB@2C)8)/'&>*0E262@*3-3- 34** 3431 3431 343. 3431 343= 343. 343= 34**
!"#$%&'()*$*,5+,1$)9@AB@2C)8)D#9)*FGH90E2*+2@*3+*6 3436 34*, 34*, 3433 34-5 34*, 3433 3436 34*,
!"#$%&'()*$*+1-.-$)9@AB@2C)8)D#9)*0E2+2@+3-+, 34+1 3433 3433 3436 3433 3436 3436 3436 3433
!"#$%&'()*$*+615=$)9@AB@2C)8)D#9)*0E212@-3.56 3436 3436 3433 3436 3436 34.6 34-. 3436 3436
!"#$%&'()*$163-.$)9@AB@2C)8)/'&>*0E2*2@*3+5* 345, 3433 3433 343, 3433 343, 341+ 343, 3433
!"#$%&'()*$*1+=,3$)9@AB@2C)8)D#9)*FGH90E2+2@-3.+- 3433 3433 343, 3433 3433 345, 3433 343, 3433
!"#$%&'()*$*,13=,$)9@AB@2C)8)D#9)*FGH90E2*,333+ 34-6 3431 3431 3431 3431 3431 34-- 3431 3431
!"#$%&'()*$*5-.=6$)9@AB@2C)8)D#9)*0E2=2@-3+61 3433 3433 3433 3433 3433 3433 3413 3435 3433
!"#$%&'()*$+=,13$"/*061++2" 34-3 3436 3436 34-3 3433 34*- 34*1 343+ 343+
!"#$%&'()*$*5+6.6$)9@AB@2C)8)D#9)*0E2*-2@-33-1 34** 34-= 34*+ 3453 34+1 34.1 34.1 343+ 345+
!"#$%&'()*$563..$)9@AB@27")8)9:*2;/0E2+2@-3... *4*5 3433 3433 34-1 3433 3433 34., 3433 3433
!"#$%&'()*$*++1*3$)9@AB@2C)8)D#9)*0E2.2@13*6- 343. 3433 3433 3433 3433 3433 34=, 3433 3433
!"#$%&'()*$+,.*+$"/*01*=62" 34*- 3431 3431 34-= 3431 34-= 34*6 3433 3433
!"#$%&'()*$**1-16$)2"D*0.0-*-.0* ,433 *433 *433 -433 -433 3433 +433 3433 -433
!"#$%&'()*$51.=*$)9@AB@27")8)9:*2;/0E2-2@-336, 3433 3433 3433 3433 3433 3433 345. 3433 3433
!"#$%&'()*$*++6=.$)9@AB@2C)8)D#9)*0E2.2@,3*.6 34=. 343, 3433 345, 3433 3433 34*+ 3433 34*+
!"#$%&'()*$*,.--5$)9@AB@2C)8)D#9)*FGH90E2**2@*3*11 34*3 3433 3433 3433 3433 3433 34.5 3433 3433
!"#$%&'()*$*51-6*$)9@AB@2C)8)D#9)*0E2*+2@*3361 3433 3433 3433 3433 3433 3433 3435 3433 3433
!"#$%&'()*$5.6+1$"/*0*-,.32" 34.5 3431 3433 3433 3431 3433 345. 3433 3433
!"#$%&'()*$*,+*11$)9@AB@2C)8)D#9)*FGH90E2*-2@-33-6 34+* 3433 3433 3433 3433 3433 34*- 3433 3433
!"#$%&'()*$16*-+$)9@AB@2C)8)/'&>*0E2*2@-3363 34*. 3433 3433 3433 3433 3431 34++ 3433 3433
!"#$%&'()*$*+*+6*$)9@AB@2C)8)D#9)*0E2-2@.3*15 3455 3433 3433 3433 3433 3433 34*6 3433 3433
!"#$%&'()*$*5*,6+$)9@AB@2C)8)D#9)*0E2=2@*3*36 3433 3433 3433 3433 3433 3433 34*. 3433 3433
!"#$%&'()*$**3=1=$)2"D*0*0--,60* 34-+ 3433 3433 3431 3433 34*- 34*- 3433 34*6
!"#$%&'()*$-1*53$7")8)9:*2>"0*2<2=,*2<2#9?@#"33+1. 3433 3433 3433 3433 3433 3433 34.= 3433 3433
!"#$%&'()*$-,,6.$7")8)9:*2>"0+2<21.2<2#9?@#"33,+, 3433 3433 3433 3433 3433 3433 34-- 3433 3433
!"#$%&'()*$*,31.5$)9@AB@2C)8)D#9)*FGH90E262@-3.+1 3433 3433 3433 3433 3433 3433 34*5 3433 3433
!"#$%&'()*$**=3=,$)2"D*0+0+**0* 3433 3433 3433 3433 3433 3433 34-+ 3433 3433
!"#$%&'()*$++6=,$"/*0.,6*2" 34*+ 3433 3433 343, 3433 3433 3433 3433 3433
!"#$%&'()*$,+5=5$)9@AB@2C)8)/'&>*0E2*-2@*33-6 3433 3433 3433 343, 3433 3433 3433 3433 3433
!"#$%&'()*$*+*3,,$)9@AB@2C)8)D#9)*0E2-2@*3+33 -433 3433 3453 *453 3453 *433 3453 3433 3433
!"#$%&'()*$1+..=$)9@AB@27")8)9:*2;"0E252@*335, 3433 *433 341, 341, *4.. 341, *433 3433 *433



!**/D/+ ,

!>><!

!

!

!

!"#$%&'()*$*+,-./$)0"1*2*32452* 5655 5655 5655 *655 5655 *5635 5655 5655 5635
!"#$%&'()*$7-57/$)89:;90<)=)>'&?*2@0*509.553/ 56.3 5655 5655 5635 5655 5655 5635 5655 5655
!"#$%&'()*$-3*/.$">*2-57,0" *6.3 5655 5655 5635 5655 5655 5655 5655 5655
!"#$%&'()*$.75-5$A")=)8B*0?"2+0C0*4/0C0#8D9#"5+-34 5655 5655 5655 5655 56./ 5655 5655 5655 5655
!"#$%&'()*$-3534$">*2+/-.0" 5655 5655 5655 5655 56++ 56++ 56** 5655 56**
!"#$%&'()*$.4*.-$A")=)8B*0?"2-0C0-5-0C0#8D9#"5+3,, 5655 5655 5655 5655 5655 5655 56,+ 5655 5655
!"#$%&'()*$*5+7,*$"1*2*42*.,2* .655 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$*/.44$A")=)8B*0E"2-0C0-44 56./ 5655 5655 5655 5655 5655 56./ 5655 5655
!"#$%&'()*$*,*354$)89:;90<)=)1#8)*FGH82@0.09-5-3- 5655 5655 5655 5655 5655 5655 565+ 5655 5655
!"#$%&'()*$-3.4/$">*2-*7+0" 56*, 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$,.457$)89:;90A")=)8B*0E"2@0.09*5-45 5655 5655 5655 5655 5655 5655 56.3 5655 5655
!"#$%&'()*$*++/-3$)0"1*2*.2+,2* 56+4 5655 5655 5654 56*3 5655 56+* 5655 5655
!"#$%&'()*$-*45,$">*2,/50" 5655 5655 5655 56+5 56-5 56-5 5635 5655 5655
!"#$%&'()*$,4*-3$)89:;90<)=)>'&?*2@0*09.5**5 5635 56*+ 56*+ 56*+ 56*+ 56*+ 56*+ 5655 56*+
!"#$%&'()*$+*4.+$A")=)8B*0?"2*+0C04.0C0#8D9#"*57// .655 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$*+4/53$)89:;90<)=)1#8)*2@0*09+5+3+ 5655 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$*.,,34$)0"1*272.3.2* 56.7 5655 5655 5655 5655 56*4 5655 5655 5655
!"#$%&'()*$-.5-.$">*2/.,0" 5655 *655 5655 56++ 56,7 5655 5655 5655 +655
!"#$%&'()*$*37*,,$)89:;90<)=)1#8)*2@0*75*5- 56*7 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$,/543$)89:;90<)=)>'&?*2@0.09*5-5, *655 5655 5655 5635 5655 5635 *655 5655 5655
!"#$%&'()*$*3,,77$)89:;90<)=)1#8)*2@0*35*+7 5655 5655 5655 5655 5655 5655 5657 5655 5655
!"#$%&'()*$*3455.$)89:;90<)=)1#8)*FGH82@0*09.5+3. 56.7 5655 5655 5655 5655 5655 56.7 5655 5655
!"#$%&'()*$7.//*$)89:;90<)=)>'&?*2@0409*5*+5 5655 5655 5655 5655 5655 5655 565- 5655 5655
!"#$%&'()*$*-,4*4$)89:;90<)=)1#8)*2@0-09,55,3 5655 5655 5655 5655 5655 5655 565+ 5655 5655
!"#$%&'()*$.77*-$A")=)8B*0?"2+0C04,+0C0#8D9#"5753* 5673 5655 5655 56*+ 5655 5655 56*+ 5655 5655
!"#$%&'()*$*73*53$)89:;90<)=)1#8)*FGH82@0*+09.5+4/ 5655 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$+5//7$A")=)8B*0?"2*50C0.-/0C0#8D9#"**37, 56.3 5655 5655 56.3 5655 5655 56.3 5655 5655
!"#$%&'()*$*7+/5-$)89:;90<)=)1#8)*FGH82@0*.09*5*3. 56,/ 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$-.34-$">*2*-,40" 5655 5655 5655 565, 5655 5655 56.. 5655 56**
!"#$%&'()*$***/.-$)0"1*2*2-.,+2* 56-+ 5655 5655 5655 5655 5655 56*- 5655 5655
!"#$%&'()*$,/4**$)89:;90<)=)>'&?*2@0+09*5+., 5655 5655 5655 5654 5655 5655 565- 5655 5655
!"#$%&'()*$**,+++$)0"1*2+2*3432* 5655 5655 5655 5653 5653 5655 5655 5655 5655
!"#$%&'()*$*34/+*$)89:;90<)=)1#8)*FGH82@0*09355./ 56*- 5655 5655 56*- 5655 56*- 56*- 5655 56*-
!"#$%&'()*$3+*35$">*2*.5+-0" 5655 5655 5655 5655 7655 *655 5655 5655 5655
!"#$%&'()*$+5-,5$A")=)8B*0?"2/0C0*,,0C0#8D9#"5,34* 56*+ 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$*7*--.$)89:;90<)=)1#8)*FGH82@0/09.55+- 56.3 5655 5655 56.3 56.3 5655 5655 5655 56.3
!"#$%&'()*$37/5.$)89:;90A")=)8B*0E>2@0-09.5*,, 56-. 5655 5655 5655 5655 5655 56*7 5655 5655
!"#$%&'()*$*,-5-3$)89:;90<)=)1#8)*FGH82@0+09,5*77 56.7 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$*,*/-/$)89:;90<)=)1#8)*FGH82@0.09,55,. *6.3 5655 5655 5635 5655 5655 5635 5655 5655
!"#$%&'()*$+5-+3$A")=)8B*0?"2/0C0*-*0C0#8D9#"554*/ 5655 5655 5655 5655 5655 5655 56*+ 5655 5655
!"#$%&'()*$*+5*54$)0"1*2/2*.,.2* 5655 5655 5655 5655 5655 5655 5655 5655 56*-
!"#$%&'()*$*.,5,-$)0"1*272+5,2* 5655 5655 56.. 5655 5655 56++ 56.. 5655 5655
!"#$%&'()*$-,,3-$">*233+40" 5655 5655 5655 5655 *655 5635 5635 5655 *655
!"#$%&'()*$.-+5*$A")=)8B*0E"2*+0C0./. 5655 5655 5655 5655 5655 5655 56-- 5655 5655
!"#$%&'()*$*.4*++$)0"1*242/442* 5655 5655 56*- 56./ 56-+ 56./ 5655 5655 5655
!"#$%&'()*$,*355$)89:;90A")=)8B*0E>2@0*,55/* 5655 5655 5655 5655 5655 5655 56++ 5655 5655
!"#$%&'()*$-..,-$">*2**-40" 5655 5655 5655 5655 5655 5655 56+/ 5655 5655
!"#$%&'()*$*,4***$)89:;90<)=)1#8)*FGH82@0,09.5-+5 5655 5655 5655 56*5 56*5 5655 56*5 5655 56*5
!"#$%&'()*$*.*7/*$)0"1*232.*++2* 56.. 5655 5655 5655 56** 5655 56++ 5655 5655
!"#$%&'()*$*,+,57$)89:;90<)=)1#8)*FGH82@0+09355-4 5655 5655 5655 5655 56.3 56.3 5673 5655 56.3
!"#$%&'()*$3.33*$">*2**-+30" 5655 5655 5655 5655 5655 5655 565- 5655 5655
!"#$%&'()*$3.33,$">*2**--50" 5655 5655 5655 5655 5655 5655 56*+ 5655 5655
!"#$%&'()*$*47*7$A")=)8B*0E"2+0C077, 5655 5655 5655 5655 5655 5655 56-+ 5655 5655
!"#$%&'()*$-734-$">*2,-,40" 5655 5655 5655 5655 56*- 5657 5655 5655 56*-
!"#$%&'()*$*753+-$)89:;90<)=)1#8)*FGH82@0409.5... 5655 5655 5655 5655 5655 5655 56*5 5655 5655
!"#$%&'()*$*,,-3*$)89:;90<)=)1#8)*FGH82@0309*5.73 56** 5655 5655 5655 5655 56** 56.. 5655 5655
!"#$%&'()*$**/3*+$)0"1*2-2*-7/2* 56*- 5655 5655 5655 56*- 5655 5655 5655 56*-
!"#$%&'()*$*-.*.,$)89:;90<)=)1#8)*2@0.093554. 5655 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$*7*4+*$)89:;90<)=)1#8)*FGH82@0/09+554. 5655 5655 5655 5655 5655 5655 56*, 5655 5655
!"#$%&'()*$*+,,,.$)0"1*2*,2*5+2* 5655 5655 5655 5655 5655 5655 56.3 5655 5655
!"#$%&'()*$-7/.+$">*2,4570" 5655 5655 5655 5655 56*- 5655 5637 5655 56*-
!"#$%&'()*$.,+.+$A")=)8B*0?"2.0C0*++0C0#8D9#"5-.+- 56** 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$-54./$A")=)8B*0E>2*,0C04 56.5 5655 5655 56.5 5655 56.5 56-5 5655 5655
!"#$%&'()*$7-3.*$)89:;90<)=)>'&?*2@0**09.5*./ 5655 5655 5655 5655 5655 565- 5655 5655 5654
!"#$%&'()*$**57+5$)0"1*2*2+.4+2* 5655 5655 5655 5655 5655 5655 563+ 5655 5655
!"#$%&'()*$3+*-+$">*2*.5.70" 5655 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$+*--/$A")=)8B*0?"2*.0C0*40C0#8D9#"*53+7 5655 5655 5655 56,7 5655 5655 *655 5655 5655
!"#$%&'()*$.37/.$A")=)8B*0?"2*0C0,*+0C0#8D9#"54,** 5655 5655 5655 5655 5655 5655 56-, 5655 5655
!"#$%&'()*$**7/.,$)0"1*2+2.-,,2* 5655 5655 5655 5655 5655 5655 56++ 5655 5655
!"#$%&'()*$344*,$)89:;90A")=)8B*0E>2@0,09*5+7- 5655 5655 5655 5655 5655 5655 56./ 5655 5655
!"#$%&'()*$*-4*.3$)89:;90<)=)1#8)*2@0,09*55*4 56+, 5655 5655 5655 5655 5655 5633 5655 5655
!"#$%&'()*$*,/..,$)89:;90<)=)1#8)*FGH82@0709.5*7. 5655 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$-*//7$">*244*0" 5655 5655 5655 5655 5655 5655 56-7 5655 5655
!"#$%&'()*$*--./+$)89:;90<)=)1#8)*2@0+0935..3 5655 5655 5655 5655 5655 5655 56.5 5655 5655
!"#$%&'()*$*7*4-5$)89:;90<)=)1#8)*FGH82@0/09+55/3 5655 5655 5655 5655 5655 5655 56*5 5655 5655
!"#$%&'()*$*+55*,$)0"1*2/2,442* 565/ 5655 5655 5655 5655 5655 5655 5655 5655
!"#$%&'()*$*+47-3$)89:;90<)=)1#8)*2@0*09+5*35 5655 5655 5655 5655 5655 5655 56*/ 5655 5655
!"#$%&'()*$+**37$A")=)8B*0?"2**0C0+50C0#8D9#"5-,+3 5655 5655 5655 5655 5655 5655 56*- 5655 5655



!**/D/+ ,

!>>u!

!

! !

!"#$%&'()*$***+,-$)."/*0*01--0* 2322 2322 2322 2322 2322 2322 2345 2322 2322
!"#$%&'()*$4-,61$7")8)9:*.;"05.<.-4.<.#9=>#"2--*2 4322 2322 2322 2322 2322 2322 2322 2322 2322
!"#$%&'()*$*4*+5?$)."/*010*14*0* 2322 23*, 2322 23,6 2322 2322 2322 2322 2322
!"#$%&'()*$51+,+$)9>@A>.B)8)C'&;*0D.*5226, 2322 2322 2322 2322 2322 2322 23*5 2322 2322
!"#$%&'()*$,6665$"C*0444*." 2322 2322 2322 2322 2322 2322 23*6 2322 2322
!"#$%&'()*$66525$7")8)9:*.EC0*.<.*21* 2366 2322 2322 2322 2322 2322 2322 2322 2322
!"#$%&'()*$**2+--$)."/*0*0414-0* 2322 2322 2322 2322 2322 2322 2342 2322 2322
!"#$%&'()*$11+6,$)9>@A>.7")8)9:*.EC0D.*.>426-* 232, 2322 2322 2322 2322 2322 23** 2322 2322
!"#$%&'()*$*6*2-+$)."/*0*206110* 2322 2322 2322 2322 2322 2322 23*, 2322 2322
!"#$%&'()*$1-25*$)9>@A>.7")8)9:*.EC0D.5.>*2*,? 2322 2322 2322 2322 *322 2322 2322 2322 *322
!"#$%&'()*$**6??,$)."/*040*1*0* 2322 2322 2322 2322 2322 2322 23*4 2322 2322
!"#$%&'()*$*+454-$)9>@A>.B)8)/#9)*FGH90D.6.>426-2 2312 2322 2322 2322 2322 2322 2322 2322 2322
!"#$%&'()*$1+2?1$)9>@A>.7")8)9:*.EC0D.4.>*2425 2341 2322 2322 2322 2322 2322 2322 2322 2322
!"#$%&'()*$*,,5?*$)9>@A>.B)8)/#9)*0D.6.>+2,1? 2322 2322 2322 2322 2322 2322 2345 2322 2322
!"#$%&'()*$-*?+-$"/*0,0*64?0* 2341 2322 2322 2322 2322 2322 23*6 2322 2322
!"#$%&'()*$65656$7")8)9:*.EC0+.<.441 2322 2322 2322 2322 23*6 2341 2322 2322 2322
!"#$%&'()*$*6*6,*$)."/*0*204620* 2322 2322 2322 2366 2322 2322 2322 2322 2322
!"#$%&'()*$*4-+,2$)."/*0-0?520* 2322 2322 2322 23*, 2325 2322 2322 2322 2322
!"#$%&'()*$6*1+,$7")8)9:*.;"0*4.<.*66.<.#9=>#"2*41- 2322 2322 2322 2322 2322 2322 2346 2322 2322
!"#$%&'()*$4424*$7")8)9:*.E"0-.<.,, 2322 2322 2322 2322 2322 2322 2341 2322 2322
!"#$%&'()*$+2515$)9>@A>.7")8)9:*.EC0D.*4226* 2322 2322 2322 2322 232- 2345 2322 2322 2322
!"#$%&'()*$*4,-11$)."/*0506*40* 2322 2322 2322 2322 2322 2322 2325 2322 2322
!"#$%&'()*$*52*65$)9>@A>.B)8)/#9)*FGH90D.?.>*226+ 2322 2322 2322 2322 2325 234* 2322 2322 2322
!"#$%&'()*$**2655$)."/*0*0*52-0* 2322 2322 2322 2322 2322 2322 23*6 2322 2322
!"#$%&'()*$52-66$)9>@A>.B)8)C'&;*0D.,.>42**1 2322 2322 2322 2322 2322 2322 232? 2322 2322
!"#$%&'()*$45*62$7")8)9:*.;"06.<.45-.<.#9=>#"224,6 2322 2322 2322 2322 2322 2322 2342 2322 2322
!"#$%&'()*$*,25+5$)9>@A>.B)8)/#9)*0D.*.>?2,52 2322 2322 2322 2322 2322 2322 23,2 2322 2322
!"#$%&'()*$,661?$"C*044,4." 2322 2322 2322 2322 2322 2322 23,6 2322 2322
!"#$%&'()*$**+4?5$)."/*06012*0* 2322 2322 2322 2322 2322 2322 23*, 2322 2322
!"#$%&'()*$*+-256$)9>@A>.B)8)/#9)*FGH90D.5.>*2,?* 2341 2322 2322 2322 2322 2322 2322 2322 2322
!"#$%&'()*$+6*62$)9>@A>.7")8)9:*.E"0D.6.>*2*2+ 2322 2322 2322 2322 2322 2322 23*1 2322 2322
!"#$%&'()*$11*5,$)9>@A>.7")8)9:*.EC0D.*.>*2662 2342 2322 2322 2322 2322 2322 2322 2322 2322
!"#$%&'()*$*45156$)."/*0?06-50* 2322 2322 2322 2322 2322 2322 236* 2322 2322
!"#$%&'()*$56666$)9>@A>.B)8)C'&;*0D.?.>42625 2322 2322 2322 2322 2322 2322 23*6 2322 2322
!"#$%&'()*$**+-2+$)."/*0604210* 2322 2322 2322 2322 2322 2322 2341 2322 2322
!"#$%&'()*$4-4?6$7")8)9:*.;"0+.<.,46.<.#9=>#"2,*64 2322 2322 2322 2322 2322 2322 2321 2322 2322
!"#$%&'()*$*1--,+$)9>@A>.B)8)/#9)*FGH90D.*.>52,14 2322 2322 2322 2322 2322 2322 23*, 2322 2322
!"#$%&'()*$*,5?45$)9>@A>.B)8)/#9)*0D.1.>,2242 23,2 2322 2322 2322 2322 2322 2322 2322 2322
!"#$%&'()*$4?,2+$7")8)9:*.;"0,.<.+?+.<.#9=>#"2+?5+ 2322 2322 2322 2322 2322 2322 234* 2322 2322
!"#$%&'()*$,64?-$"C*04*56." 2341 2322 2322 2322 2322 2322 2322 2322 2322
!"#$%&'()*$*16125$)9>@A>.B)8)/#9)*0D.*2.>62266 234- 2322 2322 2322 2322 2322 2322 2322 2322



!**/D/+ ,

!>>t!

E''&T&!u!B!C5.,&5+!)#*($/b+&%!0&%!0/JJ$#&'(%!%$9#$(*=&%!0&!-#'1/(/+,%/#+&3).)#!*.(&'+%!

%+#!Sl(#&!5)#7%!5'5,U%&!MIO8ZO8!

!

!"#$#% !"#$#& !"#'($ !"#$'$ !"##)#)$ !"*) !"++%%& !"#''++
,-./!0123#/##$#4(/35-6#7#7#+4'7# #84+ %8)& #+8#% *8%$ #)8#% %8(4 +8(4 #)8$*
,-./!0123#/()%*&/9-3:3;<#5=-7#)5>5#(#5>5.;?@.-)#)*' (8)) (8)) 48)) '8)) +8)) 48)) %8)) *8))
,-./!0123#/(()'4/9-3:3;<#5AB7#5>5+)) (8*' %8$' (8*' 48') 48)) (8*' #8$' #8')
,-./!0123#/+('*%/-B#7$+4$5- )8)) *84) '8%) )8%) #+8+) +8)) (8%) #8+)
,-./!0123#/'+#(+/-B#7#()#%5- #8)) #(8$* $8&# )8*( #$8(4 $8#% )8#% +8$*
,-./!0123#/((&+%/9-3:3;<#5AB7$5>5(+ )8#( '84( $8*' *8)) #8%% ##8)) )8*' #8')
,-./!0123#/'$&*4/-B#7##%4)5- )8') #84* '8)) #8(( #)8%( +8') $8(( $8%(
,-./!0123#/##+&++/35-6#7$7#)'47# )84* +8%( +8#* $84* 48#* 484* $8%( #8))
,-./!0123#/'$(((/-B#7##$#*5- )8#* +8') +84* (8(( '8%( '8') (8)) #84*
,-./!0123#/+%%*)/-B#7**'+5- #8#) #8+' '8$' )8'' *8+) '8&' '8#' #8$'
,-./!0123#/%&)*4/-6#7(7##%47# #8)) (8') $8') $8)) 48)) 48)) '8') $8))
,-./!0123#/4(%$4/3;@CD@59-3:3;<#5A-7E5+5@#)#+* #8$' $8$' +8'% $8&$ (8$' $8(( $8+$ +8')
,-./!0123#/#((*(#/35-6#7#$7'#&7# )84* +8(( +8#* $8') 48#* '8%( $8%( #8))
,-./!0123#/(%#)$/9-3:3;<#5AB7*5>5+)' $8#) +8)) (8%) '8)) $8&) +8() )8&) $8')
,-./!0123#/#+#)**/3;@CD@5F3:36.;3#7E5$5@#)+)) )8)) $8') (8)) %8') $8') (8') )8)) #8')
,-./!0123#/##$%&&/35-6#7$7#%+47# #8#* (8#* $8%( $8&$ $8*' +8)% $8') $8((
,-./!0123#/+(+**/-B#7$(4#5- )8#* (8)% (8(( )8+$ +8*' #8*' '8') (8$'
,-./!0123#/#$'&+#/35-6#7*74*47# )8+) $8*( (8+) (8%* (8(( $8*( #8#( $84*
,-./!0123#/##$%('/35-6#7$7#)*)7# )8)) (8*# $8%4 #8#+ '8*# (8%4 $8$& #8'*
,-./!0123#/+(%**/-B#7$*4#5- )84* (8(( $8)) '84* #84* '84* )8(( #8((
,-./!0123#/#)&#)&/35-6#7#7$#)$7# )84* #8*$ (8(( )84# (8*% $8++ +8## (8*$
,-./!0123#/(*)$+/9-3:3;<#5AB7'5>5+'( )84' $8)+ $8+$ #8)+ #8&4 $8%# '8#' (8#$
,-./!0123#/#'&&$4/3;@CD@5F3:36.;3#GHI;7E5#5@*)+#4 )8(( )8(( (8(( )8+$ #8$' #8+$ 48') 48)%
,-./!0123#/#(%#(%/3;@CD@5F3:36.;3#7E5#5@#)$&$ )8$* #8+' (8)) #8'' $8*( (8(4 $84+ +8#%
,-./!0123#/#(+*$#/35-6#7#(7#)%&7# $8%) #8%) $8)) $8%) $84) (8%) )8)) #8+)
,-./!0123#/(&&4'/9-3:3;<#5AB7#$5>5$% )8'% $8)) $8') #84* '8*' +8#* )8*' #8((
,-./!0123#/4$*()/3;@CD@59-3:3;<#5A-7E5$5@#)(4# #8') $8') #8)) (8$' '8') (8') )8*' )8')
,-./!0123#/#'&'*+/3;@CD@5F3:36.;3#GHI;7E5#5@4)(&( )8') #8)) $8%) $8#) +8#) #8%) (8$) $84)
,-./!0123#/44&'*/3;@CD@59-3:3;<#5A-7E5#$)#(( )8*# #8'* (8$& $8+( (8$& #8*# #8)) $8#+
,-./!0123#/#')4)%/3;@CD@5F3:36.;3#7E5*5@+)$() )8*' $8*' #8*' +8)) $8)) $8*' )8$' #8$'
,-./!0123#/*)44$/3;@CD@5F3:3B10=#7E5+5@#)$(# #8#* #8)) (8') (8') #8') (8)) )84* $8((
,-./!0123#/4%#*'/3;@CD@5F3:3B10=#7E5#5@$)#+* )8)) $8') #8$' (8)) (8*' $8*' )8') #8))
,-./!0123#/$'+)$/9-3:3;<#5=-7#5>5$$(5>5.;?@.-)#+#4 #8#* #8#* )8(( (8)) $8(( +8)) )8%( )84*
,-./!0123#/#*+*$#/3;@CD@5F3:36.;3#GHI;7E5#(5@#)$+* )8#4 #8#4 )8%) )8%% #84+ #8%+ (8++ +8$+
,-./!0123#/*(+*+/3;@CD@5F3:3B10=#7E5&5@#)$)& )8)) )8'' #8(4 )8$* #8(4 #8)) +8(4 +8&#
,-./!0123#/(4'#&/9-3:3;<#5AB7+5>5%)% )8'+ #84$ #8'+ )8'+ (8$( +8)) )8&$ )8%'
,-./!0123#/#4#%$(/3;@CD@5F3:36.;3#GHI;7E5$5@')(4' )8$' #8') #8)) #8)) $8') $8$' #8*' #8*'
,-./!0123#/#(+4'*/35-6#7#(7(&)7# )8$& $8'* #8*# $8)) $8$& (8#+ #8)) )8+(
,-./!0123#/+%%*+/-B#7**'%5- )8)) $8)4 #8%% )8+* (8)4 $8#$ #8*4 #8+*
,-./!0123#/#4%4$+/3;@CD@5F3:36.;3#GHI;7E545@+)#$( )8(( $8)) #8%& #8)) #8'4 $8## #8$$ #8%&
,-./!0123#/#$+(44/35-6#747*#*7# )84$ #8)% #8&$ (8(# )8&$ #8#' )8** #8#'
,-./!0123#/##)%4)/35-6#7#7$+**7# )8)+ )8%% #8$' )8*' $8$' )8%( $8&$ $8+4
,-./!0123#/#+#($#/3;@CD@5F3:36.;3#7E5$5@$)(%+ )8$) $8)) $8%) (8)) )84) )84) )84) #8+)
,-./!0123#/4+((&/3;@CD@59-3:3;<#5A-7E5'5@#))'* )84* )84* $8)) #8(( )84* (8(( )84* #84*
,-./!0123#/#+*&'%/3;@CD@5F3:36.;3#7E5'5@+)$$* )8*+ #8$4 #8*% $8$$ )8+% $8&# )8'* #8)&
,-./!0123#/#((($4/35-6#7#$74++7# )8$$ $8$$ #8++ #8'4 $8(( $8'4 )8%& )8((
,-./!0123#/#'#%+%/3;@CD@5F3:36.;3#7E5&5@#)#%+ )8+) #84) #84) #8+) $84) #8)) )8)) )8+)
,-./!0123#/4&(+%/3;@CD@5F3:3B10=#7E5$5@$)($* )8#+ )8+( #8+( $8#+ )8#+ +8$& #8$& )8%4
,-./!0123#/'&&#+/3;@CD@59-3:3;<#5AB7E5&5@#)#'& )8#$ )8*# )8*4 )8$+ #8#% #8$+ $8)) +8))
,-./!0123#/44)+'/3;@CD@59-3:3;<#5A-7E5&5@#)#&& )8(( )84* #84* )8++ $8%& #8(( #8$$ #8))
,-./!0123#/'$+#4/-B#7##())5- )8)) #8+) $8*) $8() #8+) )8*) )84) #8#)
,-./!0123#/$4$(&/9-3:3;<#5=-7$5>5+&5>5.;?@.-)4&)$ )8') #8)) )8*' )8') #8)) #8*' #8$' )8')
,-./!0123#/#(4+(#/35-6#7#'7#)$7# #8)) (8)) $8)) )8)) (8)) #8)) )8)) )8))
,-./!0123#/(*('*/9-3:3;<#5AB745>5$)& )8+( )8+( #8#+ )8%4 #8+( )8'* $8#+ $8))
,-./!0123#/$&(+*/9-3:3;<#5=-7*5>5+5>5.;?@.-)#*+* )84) )8+) #8)) #84) )8%) #8%) )8+) #8$)
,-./!0123#/*$$&+/3;@CD@5F3:3B10=#7E545@$)$(# )8)) $8*# #8)) )8#+ #8') )8(4 #8%4 $8$#
,-./!0123#/')4$#/-B#7&')'5- )8#) )8%) #84) )8&) #8+) #8#) $8)) #8*)
,-./!0123#/*$&('/3;@CD@5F3:3B10=#7E5%5@#))$# )8$) $8)) $8)) #8+) )84) )8%) )84) )8$)
,-./!0123#/#((+$)/35-6#7#$7+++7# )84* $8)) #8)) #8(( #8)) #8(( )8(( )84*
,-./!0123#/#+'&'(/3;@CD@5F3:36.;3#7E5+5@()('* )8#) #8$) #8&) )8') #8() #8') )8*) #8#)
,-./!0123#/##%$44/35-6#7(7&&&7# )8$) )8+* #8#( )8+) #8$) #8$) $8'( #8*(
,-./!0123#/'+&4(/3;@CD@59-3:3;<#5AB7E5#5@#))*' )8#+ )8#+ #8#+ #8)) #8*# #8)) $8$& #8+(
,-./!0123#/$%%+%/9-3:3;<#5=-7'5>5+(+5>5.;?@.-)(('$ #8)) #8)) #8)) #8') #8)) #8') )8') )8')
,-./!0123#/(&*+$/9-3:3;<#5AB7##5>5#$# )8$' #8$' #8)) $8$' #8$' )8*' )8)) #8))
,-./!0123#/+)#%4/9-3:3;<#5AB7#$5>5$+& #8(% #8$' #8#( #8%% )8$' $8$' )8$' )8(%
,-./!0123#/+4&*'/-B#7'%'&5- )8'* #8$& )8*# $8#+ )8*# #8)) )8)) )8'*
,-./!0123#/#*')$$/3;@CD@5F3:36.;3#GHI;7E5#(5@$)$+* )8$) )8&( )8%* #8)* $8)* #8%* )8'( )8%*
,-./!0123#/#$**)#/35-6#7%7#**'7# )8)) )84* )8(( #8(( #84* #8(( #8(( #8((

!"#$%&'()*+,#,'#-+.(%&#/+#01-,
2&.#/,3#3&+45,3



!**/D/+ ,

!>>m!

!"#$%&'()*$**+,-+$)."/*0*0*11+0* +2-3 +2+- +2*, *214 +2*5 62+1 +2+- +215
!"#$%&'()*$3+1,,$)789:8.;")<)7=*.>?0@.*++5,3 +26- *26* +2-5 +26* +2-5 *2A+ 62+, *2*1
!"#$%&'()*$*1,+6+$)789:8.B)<)/#7)*0@.A.8*+651 +2*5 +2,5 +24+ *21, *2,5 *2+, +24, *2++
!"#$%&'()*$3*66-$)789:8.;")<)7=*.>?0@.*5+6,, +2+4 +213 +254 +24A +23- *254 +24A 62,,
!"#$%&'()*$,A1-1$)789:8.B)<)?'&C*0@.*A+6++ +2++ +264 +2*, +255 +24- +2,4 *266 1211
!"#$%&'()*$*53**,$)."/*0*106,-0* *26A 62A+ +2++ +2,A +2,A +2,A +2++ *2++
!"#$%&'()*$*,A3*1$)789:8.B)<)/#7)*DEF70@.*1.86+**5 *2++ *254 *2++ *2++ *26A +2,A +244 +2*5
!"#$%&'()*$6,5+5$;")<)7=*.C"05.G.1A6.G.#7H8#"+3,A4 +26+ +2,+ +2,+ *24+ +2*+ 62,+ +2A+ +2,+
!"#$%&'()*$**3*6-$)."/*050**A10* +2+, +2A+ +2A+ +2*1 *2++ +2,* 52*1 *26-
!"#$%&'()*$1A51A$"?*0166-." +2++ +2-+ *21+ +24+ *2++ +2,+ +2-+ *2,+
!"#$%&'()*$*1143A$)789:8.B)<)/#7)*0@.5.8,+*+A +2*5 +2A5 *2++ +21+ +23, *26+ 62+, *2*5
!"#$%&'()*$*6A4A4$)."/*0,0**650* +2++ *254 *213 *2++ +2-6 +2*A +2-6 *265
!"#$%&'()*$A3,-*$)789:8.;")<)7=*.>?0@.5.8*+64* +2++ *2++ *255 *2++ *2++ *2++ *2++ +2++
!"#$%&'()*$A*++1$"?*0-444." +2++ 62++ +2++ 526A +26A +2,A +2++ +2A+
!"#$%&'()*$**3634$)."/*0506*650* 52++ *2++ +2++ *2++ +2++ 62++ +2++ +2++
!"#$%&'()*$36A5-$)789:8.;")<)7=*.>"0@.6.8*++A- ,2++ +2++ +2++ +2++ +2++ +2++ +2++ +2++
!"#$%&'()*$A4666$)789:8.;")<)7=*.>?0@.A.8*+6++ +255 *255 *2++ +255 *255 +255 +2++ +23,
!"#$%&'()*$*5*A+*$)."/*0*+06,60* +2*3 +256 +235 +216 +2A5 *21, *2,1 *234
!"#$%&'()*$*33*44$)789:8.B)<)/#7)*DEF70@.1.8A+141 *2+4 +2A1 +23- *254 +265 *2,, +254 +265
!"#$%&'()*$56565$;")<)7=*.C"0*3.G.*+3.G.#7H8#"+536* *23, *2++ +2++ *255 +255 62++ +2++ +2++
!"#$%&'()*$5*53*$;")<)7=*.C"0**.G.651.G.#7H8#"+34,+ *255 *255 +2++ +23, +2++ +255 +2++ +2++
!"#$%&'()*$5+A61$;")<)7=*.C"0-.G.65+.G.#7H8#"+A144 +2,+ +26+ *2++ +25+ *2*+ +26+ *25+ +2A+
!"#$%&'()*$164--$"?*0*,45." +2++ *24+ *24+ *26+ +21+ *21+ +2++ +2++
!"#$%&'()*$3,-61$)789:8.B)<)?'&C*0@.*.8*+5+4 +2A+ +245 +255 *2*, +23, 62++ +2*, +245
!"#$%&'()*$*5+1-3$)."/*0*+03+-0* +2+- +246 +231 *2++ +2-* +2-* +2AA +2*4
!"#$%&'()*$14+5+$"?*03-*1." +26- *2*1 +2A, +2A+ +2A+ +2A+ *26* *253
!"#$%&'()*$*,15+4$)789:8.B)<)/#7)*DEF70@.*6.86+65* +2+3 +24* +235 +2+3 +211 +254 *2,A *23-
!"#$%&'()*$3451*$)789:8.B)<)?'&C*0@.*.86+514 +2++ +21+ +26+ +21+ *2*+ +2,+ *2++ *2A+
!"#$%&'()*$14,*,$"?*0,3+*." +25* +2A1 +213 *265 +213 +24A +265 +254
!"#$%&'()*$*5*+4+$)."/*0*+0A6*0* +2+- +2,5 +2,5 +246 +2-* +246 +2AA +2+-
!"#$%&'()*$*114-5$)789:8.B)<)/#7)*0@.5.8,+*54 +231 +26* +26- +2,- +215 *215 +2++ +215
!"#$%&'()*$14-A+$"?*0,451." +2++ +26, +253 +253 *246 *2*4 +231 +21A
!"#$%&'()*$*A1*1,$)789:8.B)<)/#7)*0@.**.86+*11 +2A3 +2,4 +2A3 +2A3 +2,4 +2,4 +2** +266
!"#$%&'()*$**,4+A$)."/*050*6440* +2*- +254 +235 +2*- +23- +235 *2A+ *2*-
!"#$%&'()*$**A1*3$)."/*050**560* +2++ +26A +2*, +2*, +2A+ +2*, *2-6 62+4
!"#$%&'()*$1-5+1$"?*04*44." +2++ +25* +21* +2*- +241 +211 +23- 625*
!"#$%&'()*$5-A,4$;")<)7=*.>?0*+.G.535 +2+A +2A, +2A6 +215 *2++ +236 +23, *2*1
!"#$%&'()*$*363+*$)789:8.B)<)/#7)*DEF70@.5.86+61A *243 +26- +2++ +2,* +2++ +2++ +2++ +2++
!"#$%&'()*$A5*A+$"?*0*6+51." +2++ +2++ +2++ +2++ A2++ +2++ +2++ +2++
!"#$%&'()*$*116+6$)789:8.B)<)/#7)*0@.5.8A++43 +26- +23A +25A +2,* +246 +244 +2*4 +261
!"#$%&'()*$*155,-$)789:8.B)<)/#7)*0@.5.86+1,3 *2++ +2A+ +2A+ +2++ +2A+ +2++ +2++ +2++
!"#$%&'()*$***,A1$)."/*0*01*4*0* +2*3 +256 +2*3 +2A5 +25, +256 +241 +2-A
!"#$%&'()*$A*116$"?*0*+563." +2++ +2,A +244 +2A+ +244 +2,A +254 +2*5
!"#$%&'()*$15A,3$"?*0613+." +2++ +23, +24- +2A3 *255 +24- +255 +2**
!"#$%&'()*$5-+,+$;")<)7=*.>?0-.G.534 +2++ +2*A +265 +25* +24A +254 +23- 62*A
!"#$%&'()*$651-4$;")<)7=*.>"0**.G.5-, +255 *255 +2++ *255 +2++ +255 +2++ +2++
!"#$%&'()*$**541,$)."/*060*A5-0* +2*1 +2A+ +231 *2*1 +26- *26* +2*1 +253
!"#$%&'()*$*66A,1$)."/*0A03660* +2++ +2A1 +2*A +2A1 *2++ +23- +2-6 +2,,
!"#$%&'()*$A*1AA$"?*0*+55-." +2++ +23+ +23+ +2A+ +24+ +2,+ +21+ +26+
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!"#$%&'()*$3-+AA$)789:8.B)<)?'&C*0@.6.8*+5A3 +2+- +26, +253 *2-* +2++ *21A +2++ +26,
!"#$%&'()*$*63464$)."/*0,0*6A50* +2*1 +215 +215 +26* +2A, +2,- +2A, *26*
!"#$%&'()*$*5+A-,$)."/*0*+0,-40* +2+- +2A, +214 +263 +25+ +25A +2A6 *2*,
!"#$%&'()*$1,--5$"?*034,,." +2++ *2++ +2A5 +2*5 +24, +21+ +2A5 +24,
!"#$%&'()*$*,AAA,$)789:8.B)<)/#7)*DEF70@.*1.86++5- +255 +264 +2+3 +2+3 *2** +2A3 +25- *266
!"#$%&'()*$1*4+3$"?*03-+." +2++ +2++ +25+ +24+ *26+ +24+ +26+ +26+
!"#$%&'()*$*A1454$)789:8.B)<)/#7)*0@.*6.86++63 +2+, +23* +256 +23* *2** +231 +2++ +2*4
!"#$%&'()*$*1**34$)789:8.B)<)/#7)*0@.6.86++35 +2+3 +2A+ +26A +2*5 +23- +24* +235 +244
!"#$%&'()*$**6*,+$)."/*0*0*1-*0* +2A+ +245 +2A+ +23, +23, +255 +2*, +2*,
!"#$%&'()*$*3*A1,$)789:8.B)<)/#7)*DEF70@.6.81+1-4 +2*3 +21, +21, +2A5 +21, +2*3 +2,1 +216
!"#$%&'()*$A*5,A$"?*0*+6A-." +2++ +215 +2++ +26- +215 +215 +2*1 +2++
!"#$%&'()*$1*5-6$"?*06,3." +2++ +253 +2A+ +2*1 +2AA +234 +234 +231
!"#$%&'()*$*51663$)."/*0*60A+60* +2++ +2,+ +23+ +26+ *2*+ +21+ +21+ +2*+
!"#$%&'()*$,A5*3$)789:8.B)<)?'&C*0@.*1+*3A +2+4 +2+1 +214 +2+1 +21+ +214 +23+ *256
!"#$%&'()*$*5A446$)."/*0*10540* +2*A +2*A +236 +2,, +2*A +2,, +23- +2*A
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!>[;!

!"#$%&'()*$*+,-./$)0123145)6)7#0)*89:0;<4,41=/>,= /?// /?=- /?=* /?*, /?// /?.- /?// /?//
!"#$%&'()*$*=-/>@$)4"7*;-;=,A;* /?=- /?=- /?// /?=- /?// /?A. /?// /?//
!"#$%&'()*$./,.*$)0123145)6)B'&C*;<4>41>/=,= /?// /?** /?// /?// /?=+ /?*A /?*A /?+.
!"#$%&'()*$,*--.$"B*;@@*4" /?// /?// /?// /?+/ /?/. /?/. /?/. /?/.
!"#$%&'()*$.A/=A$)0123145)6)B'&C*;<4*>41*/=/. /?+/ /?// /?// /?,/ /?// /?,/ /?// /?//
!"#$%&'()*$*=.*.*$)4"7*;@;@.-;* /?// /?*> /?/@ /?/@ /?=* /?/@ /?=A /?>@
!"#$%&'()*$=..*,$D")6)0E*4C";>4F4@+>4F4#0G1#"/./A* /?// /?// /?// /?*> /?// /?// /?// /?//
!"#$%&'()*$>,-*/$D")6)0E*4HB;>4F4=// /?// /?// /?=* /?/. /?>+ /?// /?,> /?=-
!"#$%&'()*$*>+>-=$)4"7*;*A;=@>;* /?// /?>> /?>> /?*. /?>> /?*. /?// /?//
!"#$%&'()*$>A,,,$D")6)0E*4HB;>4F4.>, /?// /?/A /?** /?// /?** /?/A /?A> /?,.
!"#$%&'()*$*=+..*$)4"7*;.;*A+A;* /?// /?// /?*A /?/@ /?*A /?>* /?>@ /?=>
!"#$%&'()*$+/.*A$)012314D")6)0E*4HB;<4**/=@. /?// /?*@ /?/- /?// /?/- /?AA /?>+ /?//
!"#$%&'()*$*+@+.@$)0123145)6)7#0)*89:0;<4+41,/=>A /?// /?*@ /?// /?=. /?// /?=. /?=. /?=.
!"#$%&'()*$+@@-+$)0123145)6)B'&C*;<4=41*//+* /?// /?// /?// /?// /?// /?// /?>+ /?,A
!"#$%&'()*$>=*->$D")6)0E*4C";*A4F4>A4F4#0G1#"/+*=/ /?// /?=A /?*> /?*> /?=A /?*> /?*> /?=A
!"#$%&'()*$*+@/*@$)0123145)6)7#0)*89:0;<4+41=/>/, /?=A /?=A /?// /?=A /?// /?=A /?// /?//
!"#$%&'()*$,++.-$"B*;AA+>4" /?/A /?// /?** /?+> /?// /?=+ /?// /?**
!"#$%&'()*$=A,A>$D")6)0E*4C";*4F4=.,4F4#0G1#"/++=, /?// /?// /?// /?=/ /?=/ /?+/ /?// /?//
!"#$%&'()*$.,*.-$)0123145)6)B'&C*;<4*/41=/==A /?// /?// /?// /?// /?// /?@/ /?// /?//
!"#$%&'()*$*,A*A,$)0123145)6)7#0)*;<4,41*/>/+ /?// /?*/ /?*/ /?// /?=- /?// /?=- /?,>
!"#$%&'()*$,>=@-$"B*;=*.>4" /?// /?// /?// /?// /?// *?*. /?// /?//
!"#$%&'()*$>.>.>$D")6)0E*4HB;+4F4==A /?// /?=A /?// /?// /?*> /?.A /?// /?//
!"#$%&'()*$>,=>*$D")6)0E*4HB;=4F4>*. /?// /?*> /?*> /?A/ /?*> /?=A /?// /?//
!"#$%&'()*$+@*,A$)0123145)6)B'&C*;<4*41=/**/ /?// /?// /?// /?// /?// /?// /?// *?*>
!"#$%&'()*$*>@=+*$)0123145)6)7#0)*;<4*41=//*/ /?// /?// /?// /?// /?// /?// /?// /?==
!"#$%&'()*$*>>-,A$)4"7*;*=;>+;* /?// /?// /?/@ /?// /?// /?// /?=> /?/@
!"#$%&'()*$*A+./+$)0123145)6)7#0)*;<4*A/=>* /?// /?// /?// /?// /?+. /?>> /?// /?//
!"#$%&'()*$***-=,$)4"7*;*;,=+>;* /?// /?*, /?// /?*, /?=- /?,> /?// /?//
!"#$%&'()*$,.-=>$"B*;+@/.4" /?// /?// /?// /?,> /?// /?A. /?// /?//
!"#$%&'()*$=@>>A$D")6)0E*4C";,4F4+*A4F4#0G1#"*/-/= *?// /?// /?// /?// /?// /?// /?// /?//
!"#$%&'()*$*>*.A-$)4"7*;*/;*A=,;* /?// /?// /?// /?=/ /?// /?// /?// /?//
!"#$%&'()*$A/*.@$"B*;-/+=4" /?// /?// /?// /?+. /?// /?>> /?// /?//
!"#$%&'()*$*@.*.$D")6)0E*4H";>4F4..+ /?// /?// /?// /?/. /?*, /?// /?*, /?=-
!"#$%&'()*$,A/A@$"B*;>-,=4" /?// /?// /?>> /?// /?== /?// /?// /?,,
!"#$%&'()*$+@*/,$)0123145)6)B'&C*;<4*41=//A. /?// /?// /?// /?// /?== /?/- /?/, /?+*
!"#$%&'()*$,-.+/$"B*;@+,,4" /?// /?*= /?// /?/@ /?*+ /?/, /?*+ /?>=
!"#$%&'()*$*+-.>,$)0123145)6)7#0)*89:0;<4.41>/>,/ /?// /?/@ /?=A /?/@ /?=A /?// /?/@ /?*.
!"#$%&'()*$./>.+$)0123145)6)B'&C*;<4>41>//-- /?// /?// /?>/ /?// /?*/ /?// /?=/ /?>/
!"#$%&'()*$+A-/.$)012314D")6)0E*4H";<4-41*//== /?// /?// /?// /?=- /?// /?A. /?// /?//
!"#$%&'()*$*=*+.@$)4"7*;A;*A=*;* /?*, /?*, /?// /?=- /?// /?=- /?// /?//
!"#$%&'()*$*+A@@*$)0123145)6)7#0)*89:0;<4,41A//,/ /?// /?// /?// /?,> /?// /?=- /?// /?//
!"#$%&'()*$.,A.A$)0123145)6)B'&C*;<4**41=/=== /?// /?>@ /?/@ /?/@ /?*A /?/@ /?// /?/@
!"#$%&'()*$>/A-/$D")6)0E*4C";-4F4=-+4F4#0G1#"/./*> /?// /?// /?/@ /?// /?A, /?/@ /?*A /?//
!"#$%&'()*$+-=,/$)0123145)6)B'&C*;<4=41=/*,@ /?// /?// /?// /?// /?** /?// /?** /?>>
!"#$%&'()*$A@/>>$)012314D")6)0E*4HB;<4,41=/>>> /?** /?// /?// /?// /?// /?// /?// /?//
!"#$%&'()*$+*A//$)012314D")6)0E*4HB;<4*+//-* /?/A /?// /?// /?*, /?*/ /?// /?*/ /?*/
!"#$%&'()*$*=++A@$)4"7*;.;=A=;* /?// /?// /?// /?// /?// /?// /?// /?*@
!"#$%&'()*$**-A*>$)4"7*;,;*,.-;* /?// /?// /?*, /?/. /?*, /?=- /?// /?/.
!"#$%&'()*$*=@*>>$)4"7*;@;-@@;* /?*, /?,> /?// /?// /?// /?*, /?// /?//
!"#$%&'()*$*=..A,$)4"7*;@;,+.;* /?=- /?// /?// /?=- /?// /?// /?// /?//
!"#$%&'()*$**/-+-$)4"7*;*;==.@;* /?// /?// /?// /?// /?// /?*@ /?=, /?=-
!"#$%&'()*$A+>-*$)012314D")6)0E*4HB;<4=41=//@. /?** /?// /?// /?// /?/A /?/A /?// /?//
!"#$%&'()*$.,.@@$)0123145)6)B'&C*;<4*=41*/>*. /?// /?/, /?/, /?// /?*> /?/@ /?/@ /?=-
!"#$%&'()*$+A-..$)012314D")6)0E*4H";<4-41*/*** /?// /?// /?// /?// /?// /?// /?// /?+.
!"#$%&'()*$,.=,.$"B*;+*>*4" /?// /?// /?// /?// /?// /?+. /?// /?//
!"#$%&'()*$,A,/@$"B*;,=-=4" /?// /?+. /?// /?// /?// /?// /?// /?//
!"#$%&'()*$+@A>>$)0123145)6)B'&C*;<4*41>/*/- /?// /?// /?// /?*> /?*> /?*> /?// /?//
!"#$%&'()*$+@*=,$)0123145)6)B'&C*;<4*41=//@/ /?// /?/+ /?/+ /?=A /?// /?=A /?// /?//
!"#$%&'()*$>/,>A$D")6)0E*4C";-4F4*,*4F4#0G1#"//@*- /?/+ /?// /?// /?/+ /?// /?*- /?/+ /?//
!"#$%&'()*$*.>=,,$)0123145)6)7#0)*89:0;<4**41*/*@@ /?// /?// /?// /?// /?// /?/@ /?/@ /?>@
!"#$%&'()*$+/,@@$)012314D")6)0E*4HB;<4*//>@- /?// /?// /?/+ /?// /?/+ /?// /?A/ /?//
!"#$%&'()*$*>A-.+$)4"7*;*,;,*.;* /?// /?// /?// /?// /?*> /?// /?=/ /?=.
!"#$%&'()*$.>/,.$)0123145)6)B'&C*;<4@41*/=/= /?// /?// /?/> /?// /?/+ /?// /?/+ /?=+
!"#$%&'()*$=..@>$D")6)0E*4C";,4F4+>4F4#0G1#"//.,. /?/- /?// /?// /?/, /?// /?// /?/, /?/,
!"#$%&'()*$*.>==A$)0123145)6)7#0)*89:0;<4**41*/*++ /?=A /?// /?// /?// /?// /?// /?// /?>/
!"#$%&'()*$**+>>>$)4"7*;>;*A@A;* /?// /?// /?// /?// /?// /?// /?/A /?A/
!"#$%&'()*$*>*=.@$)4"7*;*/;*=>A;* /?// /?// /?// /?// /?/@ /?// /?*. /?*.
!"#$%&'()*$,>//,$"B*;*@@@4" /?// /?// /?// /?// /?// /?=A /?// /?//
!"#$%&'()*$,/=@*$D")6)0E*4HB;*>4F4- /?// /?// /?// /?// /?// /?A/ /?// /?//
!"#$%&'()*$**/>..$)4"7*;*;*./-;* /?// /?// /?/+ /?>* /?// /?/+ /?// /?/+
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!"#$%&'()*$+,-.,$/")0)12*34"56373*..373#189#",.:;* ,<,, ,<,, ,<,, ,<,, ,<,, ,<:, ,<,, ,<,,
!"#$%&'()*$*+.-=6$)3">*5*:5;,5* ,<,, ,<,, ,<,, ,<,, ,<,, ,<:, ,<,, ,<,,
!"#$%&'()*$=?*=*$/")0)12*34"5+373=?,373#189#",-=?6 ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<++ ,<*?
!"#$%&'()*$*?:-;-$)19@A93B)0)>#1)*CDE15F3*-39*,-+= ,<,, ,<,, ,<,, ,<,, ,<,, ,<:, ,<,, ,<,,
!"#$%&'()*$*:,6::$)19@A93B)0)>#1)*5F3;39*,=66 ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<*= ,<+:
!"#$%&'()*$.+.=6$)19@A93/")0)12*3G"5F3+39=,=+; ,<,, ,<,, ,<,6 ,<,, ,<,6 ,<,, ,<,, ,<=?
!"#$%&'()*$*=*?6*$)3">*5:5=*++5* ,<** ,<** ,<,, ,<** ,<,, ,<,, ,<,, ,<**
!"#$%&'()*$?+:6.$)19@A93B)0)H'&4*5F3639*,-,. ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<--
!"#$%&'()*$*:;6+*$)19@A93B)0)>#1)*CDE15F3*39:,,=6 ,<,, ,<,, ,<,, ,<=6 ,<,, ,<*- ,<,, ,<,,
!"#$%&'()*$*+,*,;$)3">*565*=.=5* ,<,, ,<,, ,<,, ,<*- ,<,, ,<=6 ,<,, ,<,,
!"#$%&'()*$=.--6$/")0)12*34"5=373=:6373#189#",:?=: ,<,, ,<,, ,<,, ,<,, ,<,, ,<*- ,<,, ,<,,
!"#$%&'()*$+,,.=$/")0)12*34"5;373*..373#189#",,=,* ,<,, ,<,, ,<,, ,<,, ,<,, ,<,; ,<,, ,<,,
!"#$%&'()*$:+;-.$"H*5*=?+,3" ,<,, ,<,. ,<,, ,<,, ,<,, ,<,, ,<,, ,<,,
!"#$%&'()*$+-+?;$/")0)12*3GH5=373-.- ,<,, ,<,, ,<,, ,<+, ,<,, ,<*, ,<,, ,<,,
!"#$%&'()*$-=*=;$"H*5*,*=3" ,<,, ,<,, ,<,, ,<,, ,<,, ,<*, ,<,, ,<*,
!"#$%&'()*$*?*-;+$)19@A93B)0)>#1)*CDE15F3639=,,;. ,<,, ,<,, ,<,? ,<,, ,<,, ,<,, ,<*+ ,<,,
!"#$%&'()*$*-,?.?$)19@A93B)0)>#1)*5F3*39;,-?, ,<=, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,,
!"#$%&'()*$:,+,?$"H*56*6*3" ,<,, ,<,, ,<,, ,<,, ,<,, ,<-, ,<,, ,<,,
!"#$%&'()*$*=;:,6$)3">*5;56,,5* ,<,, ,<,, ,<,, ,<,, ,<,, ,<*? ,<,, ,<,,
!"#$%&'()*$*-*-;*$)19@A93B)0)>#1)*5F3=39+,*.: ,<*; ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,,
!"#$%&'()*$*-?+?+$)19@A93B)0)>#1)*5F3:39=,+*- ,<,, ,<,, ,<,, ,<,, ,<,, ,<+. ,<,, ,<,,
!"#$%&'()*$:?=*:$)19@A93/")0)12*3GH5F3+39=,=6; ,<,6 ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,,
!"#$%&'()*$*+,,*.$)3">*565.;;5* ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<=?
!"#$%&'()*$-?:;-$"H*5.-.;3" ,<,, ,<,, ,<,? ,<,, ,<=* ,<,, ,<,, ,<,?
!"#$%&'()*$+6==,$/")0)12*3GH5*,373: ,<,, ,<,? ,<,, ,<,? ,<*- ,<,? ,<,, ,<,,
!"#$%&'()*$*=6.-,$)3">*565;?,5* ,<,, ,<,, ,<*- ,<,? ,<,, ,<*- ,<,, ,<,,
!"#$%&'()*$+-;??$/")0)12*3GH5+373*.? ,<,, ,<,, ,<,, ,<,? ,<,, ,<,? ,<,, ,<,,
!"#$%&'()*$*+;?-:$)19@A93B)0)>#1)*5F3*39+,*:, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,+ ,<,, ,<,,
!"#$%&'()*$*.,,.?$)19@A93B)0)>#1)*CDE15F3*39;,*:. ,<*= ,<,, ,<,, ,<,, ,<,+ ,<,6 ,<,, ,<,6
!"#$%&'()*$*=:+?:$)3">*5?5*?65* ,<,, ,<,, ,<,, ,<,; ,<*? ,<,; ,<,, ,<,,
!"#$%&'()*$*6=;;$/")0)12*3G"5-373-;; ,<*- ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,,
!"#$%&'()*$*:?*..$)19@A93B)0)>#1)*5F3*?,*,- ,<,, ,<,, ,<,, ,<,, ,<,, ,<,; ,<,, ,<,,
!"#$%&'()*$**=*?;$)3">*5*5*6=5* ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<=*
!"#$%&'()*$--:,6$"H*5++6+3" ,<,, ,<,, ,<*+ ,<,, ,<,, ,<=, ,<,, ,<,,
!"#$%&'()*$*=::=.$)3">*5?5-:?5* ,<,, ,<,, ,<,, ,<,, ,<,, ,<++ ,<,, ,<,,
!"#$%&'()*$?-:=*$)19@A93B)0)H'&4*5F3**39=,*=6 ,<,, ,<,, ,<,, ,<,, ,<,; ,<,, ,<,, ,<,;
!"#$%&'()*$*?,.+:$)19@A93B)0)>#1)*CDE15F3;39=,+-. ,<,; ,<,, ,<,, ,<,- ,<,, ,<,, ,<,- ,<,-
!"#$%&'()*$=666=$/")0)12*34"5;3736.373#189#",+:.* ,<,, ,<*, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,,
!"#$%&'()*$-?+*-$"H*5.*6;3" ,<,, ,<,, ,<,, ,<,. ,<,, ,<,. ,<*= ,<,.
!"#$%&'()*$+**:?$/")0)12*34"5**373+,373#189#",-.+: ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<*6
!"#$%&'()*$?-:6:$)19@A93B)0)H'&4*5F3*=39*,,=; ,<,, ,<,, ,<,, ,<,? ,<,, ,<,? ,<,? ,<,,
!"#$%&'()*$*=;-*,$)3">*5;5*;,+5* ,<,, ,<,, ,<,, ,<,, ,<,, ,<*- ,<,, ,<*-
!"#$%&'()*$=?,-,$/")0)12*34"5+373*;6373#189#",+-:; ,<,, ,<,, ,<,, ,<,, ,<,, ,<*- ,<,, ,<,,
!"#$%&'()*$*=.;6?$)3">*5;5**+-5* ,<,, ,<,, ,<,, ,<=6 ,<,, ,<,, ,<,, ,<,,
!"#$%&'()*$.,*--$)19@A93/")0)12*3GH5F3639*,-:; ,<,, ,<,, ,<,, ,<,, ,<,, ,<=6 ,<,, ,<,,
!"#$%&'()*$.,?:?$)19@A93/")0)12*3GH5F3*=,,+* ,<,, ,<,, ,<,, ,<*; ,<,, ,<,6 ,<,, ,<,,
!"#$%&'()*$*-;*=:$)19@A93B)0)>#1)*5F3.39*,,*; ,<,6 ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,,
!"#$%&'()*$*--=6+$)19@A93B)0)>#1)*5F3+39:,==: ,<,, ,<,, ,<,, ,<*+ ,<,, ,<,? ,<,, ,<,,
!"#$%&'()*$:.,;:$)19@A93/")0)12*3GH5F3=39*,=,? ,<,, ,<,, ,<,, ,<,; ,<,, ,<,; ,<,, ,<,,
!"#$%&'()*$*.,***$)19@A93B)0)>#1)*CDE15F3*39;,=*. ,<,, ,<,, ,<,, ,<,, ,<,, ,<*? ,<,, ,<,;
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!"#$%&'()*$:-6;+$)19@A93/")0)12*3GH5F3*39*,,6; ,<,, ,<,, ,<,, ,<,, ,<,, ,<,. ,<,, ,<,,
!"#$%&'()*$-:..6$"H*5-::+3" ,<,, ,<,, ,<,, ,<,, ,<,. ,<,, ,<,. ,<,,
!"#$%&'()*$*+?=.*$)3">*5*;5?=5* ,<,, ,<,, ,<,, ,<,, ,<,, ,<*- ,<,, ,<,,
!"#$%&'()*$*-,,.+$)19@A93B)0)>#1)*5F3*39.,+?? ,<,, ,<,, ,<,, ,<,? ,<,, ,<,, ,<,, ,<,,
!"#$%&'()*$*--?;*$)19@A93B)0)>#1)*5F3+39.,-:; ,<,, ,<,, ,<,, ,<,? ,<,, ,<,, ,<,, ,<,,
!"#$%&'()*$:6,.6$)19@A93/")0)12*3GH5F3?39*,*-. ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<*+
!"#$%&'()*$*+:6=-$)3">*5*-5-65* ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<*+
!"#$%&'()*$==,=*$/")0)12*3G"56373-- ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<,, ,<*+
!"#$%&'()*$6*;.6$">*5-5*+=;5* ,<,, ,<,, ,<,, ,<,, ,<,, ,<*+ ,<,, ,<,,
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!"#$%&'()*$0.*3+$ 0+4/+ *4/10. 3221// +/1,3 -21/* +1+* /1*0 N204M-HCM!M4I20O@?@GID74356O@0E467P2E472 &G5 +4ED5
!"#$%&'()*$4,-00$ 4,.20 *2012- *0-132 3*13, 3,143 /1,* /12+Q204M.M?@OID=ED02562'*' &G5 +4ED5
!"#$%&'()*$.-.0.$ .-32. -,412/ /4-1/4 ,142 /1*0 **+1.3 0*132 +D@O74IIJ4E5>2';O472 &G5 A404ND@5732'>2'@4'=4ED5
!"#$%&'()*$-2+-+$ -22,+ +-01-3 -*124 /133 ,1++ -1/. 021.* +2=05>D?@OI462 &G5 A404ND@5732'>2'@4'=4ED5
!"#$%&'()*$*3,4,,$ *3,-3, **01-* 3-1+. 31.* .143 /1.- .410* +2=05>D?@OI462 &G5 A404ND@5732'>2'@4'=4ED5
!"#$%&'()*$-22-0$ /,0,0 3++1.. +22104 +214. .+12* -1,, 01/0 )B'-C &G5 A404ND@5732'>2'@4'=4ED5
!"#$%&'()*$+23..$ 3,,0. 32+143 **/1,2 301/. 301++ .13. 01.2 )B'KLH'26>DMN204M!M?@GIGED65>472H'J2=4E46472 &G5 A404ND@5732'>2'@4'=4ED5
!"#$%&'()*$*+4.0,$ *+432, +,41,- /-21/0 /-123 -310* 41,. 01*3 )B &G5 A404ND@5732'>2'@4'=4ED5
!"#$%&'()*$+23.+$ 3,,0+ *-313* *2+10- 3/1+- 3-1.2 +1,+ -1.2 )B'KLH'26>DMN204M!M?@GIGED65>472H'J2=4E46472 &G5 A404ND@5732'>2'@4'=4ED5
!"#$%&'()*$*.3+,.$ *.3*3. ++*1/- ++.1*. -.1+, --12. /12- /1*/ )B'.R &G5 A404ND@5732'>2'@4'=4ED5
!"#$%&'()*$*...+,$ *..*-, 4+*1*, 02*10* 32144 //1,2 *31// +,14* A$'8 &G5 +4ED5H'IJ50562'>24I20O@472'S
!"#$%&'()*$*-4+4*$ *-4*** *,.1-* 3/31+2 */1-3 -1/4 +41++ *31.- A$'8 &G5 +4ED5H'IJ50562'>24I20O@472'S
!"#$%&'()*$-.0,4$ -./34 *3*133 -41-0 *-1+. *31** /1-0 01.3 N204M-HCM!M4I20O@?@GID74356O@0E467P2E472 &G5 +4ED5H'IJ50562'>24I20O@472'S
!"#$%&'()*$0+0*-$ 0+..- *3-142 3+-1-2 .1/* 01,2 3,1,- 341** AJ5056472 &G5 +4ED5H'IJ50562'>2?E4>405D6
!"#$%&'()*$0.33+$ 0+,/+ /*31*- 0+.1+, *+14* +21+3 3.133 +0124N204M-HCM!M4I20O@?@GID74356O@0E467P2E47 &G5 +4ED5H'IJ50562'7O60J2757'SS
!"#$%&'()*$0*-/0$ 0*+40 320102 */,134 **103 *-122 ,1,- *0103AJED340562'ID3=@2F2'=ED02562 !D6 10EGI0GE2'IJED340562
!"#$%&'()*$*,//4$ *,344 *401-, 33-14* -10. *+1/3 *-104 3014.AJED340562'ID3=@2F2'=ED02562' &G5 10EGI0GE2'IJED340562
!"#$%&'()*$0.,-0$ 0.-,0 +/4144 .34133 /,12* -31,2 -14* -124 AJED340562'ID3=@2F2'=ED02562 &G5 10EGI0GE2'IJED340562
!"#$%&'()*$/*020$ /*.+0 +++1-+ ,+10, *2133 +*1.3 31,4 +31-.AO0DIJED32'+89T !D6 (20DF5I405D6
!"#$%&'()*$-2/+4$ -23-4 3*-13* 3301/- 01*, 3-12+ 410. +212-<@>D:U20D'E2>GI0472 !D6 (20DF5I405D6
!"#$%&'()*$*.32-0$ *.*0,0 ++.1++ +-1/2 *41.. */143 31+* *41*+ )@OID7O@0E467P2E472'- !D6 (20DF5I405D6
!"#$%&'()*$*0+,++$ *0+--+ +441,/ *4*1,0 /-1,- -.1-, 314* -14+ B1+KT !D6 (20DF5I405D6
!"#$%&'()*$-**,3$ -2,33 *-312- 34-14- 3.102 /+12, /1.2 -1/- +ED02562'B240'7JDIU !D6 (20DF5I405D6
!"#$%&'()*$-4--/$ -4+,/ .,21/+ 001.0 /1,* **1,. -1., 431,/ %,<-':(20DF5I405D6 &G5 (20DF5I405D6
!"#$%&'()*$.,*.2$ .4402 **,41+2 .+01., 3/122 /41-. 01.- .01,. (O=M0O=2'=2EDF5>472H'(O+- &G5 (20DF5I405D6
!"#$%&'()*$/*02-$ /*.+- 3+,1,4 .21++ -1+- */1+, 31-3 +010- AO0DIJED32'+89T &G5 (20DF5I405D6
!"#$%&'()*$*+,,*3$ *+,-.3 +*+1,2 *02142 *.1+4 3-12. -1/- 3*143 %,<- &G5 (20DF5I405D6
!"#$%&'()*$//+2/$ //2+/ 3,312, *,/14* *-12+ /314. +10* *4133 #<+$) &G5 (20DF5I405D6
!"#$%&'()*$*..+-*$ *..2,* +4,1-* -4010+ +.102 301,0 3.1/, **13+ AO0DIJED32'+89T &G5 (20DF5I405D6
!"#$%&'()*$+4*,*$ +0,3* 0431*+ ++312. 0*1*. .-12+ 013* *21,,<@>2JO>2'>2JO>ED?26472 &G5 (20DF5I405D6
!"#$%&'()*$0/++2$ 0/2-2 */31-/ **013. .1+* ,1-. *31*- +/1.+ %2>GI0472'1(% !D6 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$**/20*$ **.42* 3-01** 4*1,3 ,1/2 *+10/ /1,- 341** %2>GI0472'1(% !D6 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$*0-22-$ *0/0+- */214. **1-/ -1*+ 3.1.* 21.4 3.1-+ VO6GE26562'RM3D6DDFO?26472 !D6 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$*.002,$ *.0.+, .*/1,+ /3,1.* 3+12- 3/1+/ 3214, *412. B))'3D05PMID6045656?'0J5D2702E472 !D6 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$***0/0$ ***.40 *..1+. 4.1.3 *+1.+ 321,. .12+ *210/ +(%-M-9 !D6 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$*-*4+,$ *-*/-, 32/1.4 +2-1+3 3,100 3-1*. **103 -1,2 <@>D:U20D'E2>GI0472 !D6 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$*+2-24$ *+2++4 **31-4 3-134 *-1.- *,143 *1++ -14/AO0DIJED32'+89T !D6 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$-*/33$ -*3/3 34*12/ 32,1., ./12* ..1,, .1-- -13. A=6CT:B7=CT= !D6 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$.,3*0$ .4,.0 *031,/ .041.- +1.+ +1++ *.+144 /21.* VO6GE26562'RM3D6DDFO?26472 &G5 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$/-/,4$ /-+34 +-312/ *-/144 3/102 -*1,2 31-4 *.12, %2>GI0472'1(% &G5 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$0/0+4$ 0/.-4 *0.140 /21-, *,1/- *321.+ 21.3 41,. VO6GE26562'RM3D6DDFO?26472 &G5 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$+*23,$ +20/, +2*1*3 0*14- +.1,4 /412* *13. 41-* %2>GI0472'1(% &G5 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$+4,/+$ +4-4+ 3221/0 ***1-- 301.4 +-1+4 +120 01+2<@>2JO>2'>2JO>ED?26472 &G5 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$*/2**-$ *.,4.- ..01// .4/12+ -*1/+ 0+1+3 -1-3 0130 AO0DIJED32'+89T &G5 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$+2,3,$ +2-/, *+*1++ 0,1+- *41-3 3/1/* +1** 012/ %,<-'(20DF5I405D6 &G5 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$*/*222$ */20+2 *3*-1-, */,01-+ *,,10+ *,,10* 4122 -12, ;5?472 &G5 (20DF5I405D6:>2?E4>405D6
!"#$%&'()*$*,/3-$ *,3/- 0441,0 00*1*/ *+01.+ *+.1/3 /10+ /10. <@>2JO>2'>2JO>ED?26472 &G5(20DF5I405D6:>2?E4>405D6'323NE462
!"#$%&'()*$*-0*/,$ *--44, .*01.3 -+31/0 41,- *.1-+ .+13/ .-1/- B7=.T !D6 (20DF5I405D6:70E277
!"#$%&'()*$3//23$ 3/3+3 3,31+3 +*41+4 -13/ */1*. 3*12+ .-100W4I02GE'XD6'Y5@@2NE46> &G5 (20DF5I405D6:70E277
!"#$%&'()*$-3..2$ -3*02 .4-1+* /041-3 *-1-4 3/1-2 331-* 3,1*- W4I02GE'XD6'Y5@@2NE46> &G5 (20DF5I405D6:70E277
!"#$%&'()*$*.,//-$ *.,34- /..1/+ //21/- *41-/ 3014* *,142 3,132 &G5 ,E467=DE0
!"#$%&'()*$*3-4/0$ *3-/40 *0*14/ */310. 21,2 3132 -,1+. *,*103 1=J56?D@5=5>'JO>EDFO@472 !D6 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$30*,3$ 3-,33 *0.100 *03120 +1.4 -1+- 3012/ /21*,<IO@MAD<'!M4IO@0E467P2E4727'[!40\ !D6 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$+333+$ +*,/+ +2,*13/ ...01/3 *+01/, *221// ..13+ 331.0 #20JO@702ED@'3D6DDFO?26472 !D6 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$340++$ 34.-+ */,01.. *42414/ **41/2 0.134 3.1+/ *+1.4 (2740GE472'>]4I5>2'?E47H'0O=2'- !D6 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$*+223/$ *3,0// *-/+10/ *3-/1.* */31-2 ,01.3 *31,, *214. (2740GE472'>]4I5>2'?E47'[IO0DIJED32'N9\ !D6 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$*/3*.+$ */*40+ +/310/ --,1++ +4120 .*1,0 */1,/ ,130 1=J56?D@5=5>'JO>EDFO@472 !D6 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$-2*+-$ /,4-- *.01,4 3+*12* *-1,4 331-. *2132 4103 (5JO>EDI2E435>2'>2@04M8M>2740GE472 !D6 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$-/2+*$ -.0-* *,0123 *0/12. +-1/- +.1,+ /12* /1+, AOI@D=ED=462MP400OM4IO@M=JD7=JD@5=5>2'7O60J472!D6 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$+3***$ +*4.* 3*41,* 33,10+ 3.12- 3/1*2 ,1*/ ,1*2 #D6DDFO?26472 &G5 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$**.*,-$ **+,3- *.21.0 0+1+- *-144 341/, 31/0 41+3;5=472 &G5 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$+22/*$ 3,04* **01.4 *2+1-. *.1*3 *41,, /1.- 41+3 ;5=472 &G5 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$+*.-+$ +**,+ *201/+ 32214+ */1** 3+123 4103 01**RMJO>EDFO4IO@MAD<'>2JO>ED?26472 &G5 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$*+2*+3$ *3,4-3 **3104 //1/- 321,3 *-1/, +1+/ /1+, RMJO>EDFOMRM320JO@?@G04EO@MAD<'E2>GI0472 &G5 ,E467=DE0'20'3Z04ND@5732'>27'@5=5>27
!"#$%&'()*$*.+,40$ *.+0*0 /*-14+ +2,12- +1/0 3,1,, *21+* *..140 )@OID@402'DF5>472 !D6 #204ND@5732
!"#$%&'()*$/4+-3$ /42,3 ***1./ ./14* /13, 01*, -1+0 3*12/ .MDFD?@G04E402'>2JO>ED?26472 !D6 #204ND@5732
!"#$%&'()*$02430$ 02//0 -+312* +3/12. /2144 --1-+ .144 *31.31GII56O@MAD<^4@=J4MU20D4I5>MAD<'0E467P2E472 !D6 #204ND@5732
!"#$%&'()*$-,//*$ -,34* *.301-, ,2*1,- 3+*124 +-*130 31/2 -1*4 +JD7=JD26D@=OEG_402'I4ENDFOU56472 !D6 #204ND@5732
!"#$%&'()*$-./+.$ -.3-. *-.1-4 *+.1,3 3,1-, 3+13, /10, /1// W4I02GE'2*WMR4 !D6 #204ND@5732
!"#$%&'()*$*/./4.$ */.+*. *3014/ *3,1/3 3+1** 341*3 .1-* /1/+ ,E467@DI472H',*#.. !D6 #204ND@5732
!"#$%&'()*$*+,.42$ *+,3*2 +321*+ +4+1-3 -31-2 0/1,, /12/ /1** (5JO>ED@5=D435>2'4I20O@0E467P2E472 !D6 #204ND@5732
!"#$%&'()*$-.+,,$ -.*3, 3/*12+ +.-1*3 -1-2 0142 ..1+- +412+ %5ND7D34@'=ED02562'1-C &G5 #204ND@5732
!"#$%&'()*$*3-33*$ *3/,/* 3*31-. *3/1*+ 01+2 *01** 01+* 3,1*. CT1'E5ND7D34@'=ED02562';.. &G5 #204ND@5732
!"#$%&'()*$/...+$ /.*0+ /-.1*4 04.132 +,1-/ .,140 */103 *.13+ )@OID?26'7O60J472'U56472MR &G5 #204ND@5732
!"#$%&'()*$*.3,3,$ *.3-/, *2+1,0 ***1*- 01-, *,10. /1-+ *+1/3 1GII565I'72354@>2JO>2'>2JO>ED?26472 &G5 #204ND@5732
!"#$%&'()*$/-,*,$ /--., +401-. 3++1.0 +*1*0 +*14+ 01+. *31.. *7D32E472 &G5 #204ND@5732
!"#$%&'()*$.33-0$ .*,,0 .4331+4 .-441/+ 4/-12/ *2201/0 .1-/ /1-+ #50DIJD6>E54@'<(+:<,+'=ED02562 &G5 #204ND@5732
!"#$%&'()*$3,+4.$ 3,**. *++41+2 *-+4102 3.,14, 3201-+ 014, /1+-)B'-C' &G5 #204ND@5732'I4`O
!"#$%&'()*$+2/+2$ +23-2 *4,1*4 /2+1,- +/143 .,13, *2133 /134 )B'-R &G5 #204ND@5732'I4`O
!"#$%&'()*$*0-+-0$ *0-2,0 *3+1.2 +4120 *21.* 41*, .1-/ **14- +2=05>472'#RC !D6 (2?E4>405D6'=ED0Z5aG2
!"#$%&'()*$*3*0-/$ *3*.,/ .,414+ 3301-* /*130 -31.2 +1-/ ,10+ &F5>472 !D6 #204ND@5732H'',E467=DE0'>]Z@2I0ED67
!"#$%&'()*$+44-4$ +4/,4 *//13/ ,01-* 321*/ 3-1+, +102 0102 #50DIJD6>E54@'DFD>5I4ENDFO@402 !D6 #204ND@5732H'',E467=DE0'>]Z@2I0ED67
!"#$%&'()*$*+++30$ *++2/0 *4.13- 3--1*3 3-1*, 3/1/4 *21.2 012+ !50EDE2>GI0472 !D6 #204ND@5732H'',E467=DE0'>]Z@2I0ED67
!"#$%&'()*$-3*3/$ -*4// *,+1./ *--10/ 01.4 /13, +*1// 3/14/ AO0DIJED32'I'DF5>472 &G5 #204ND@5732H'',E467=DE0'>]Z@2I0ED67
!"#$%&'()*$0*24*$ 024** 4*/1.3 **2314/ /+1/. 441,, *31+, */13+ #50DIJD6>E54@'IO0DIJED32'I'DF5>472'7GNG650'*XH'A&b9N'&G5 #204ND@5732H'',E467=DE0'>]Z@2I0ED67
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!"#$%&'()*$+,-..$ +,//. 011.21, ,1/,2-/ /-02*3 /412+3 *+2.1 */204 #50BCDB6>E54@'CF0BCDEB32'C'BG5>472'7HIH650'J**C' &H5 #204IB@5732K'',E467=BE0'>LM@2C0EB67
!"#$%&'()*$0+..0$ 0++/0 /14*2*/ **0.2.0 /3*2+1 -,.211 /2-4 +2., AF0BCDEB32'CK'C@477'*<:'*N &H5 #204IB@5732K'',E467=BE0'>LM@2C0EB67
!"#$%&'()*$/+,,3$ /+/43 *302,, *402/- /,2,1 012.- ,2./ 32-* AF0BCDEB32'BG5>472'A&O-9 &H5 #204IB@5732K'',E467=BE0'>LM@2C0EB67
!"#$%&'()*$3*++1$ 3*,11 *3**20. *//42*0 /,4213 /3.2+1 -2,, 32/- PQP-R0F=2'<,+'7F60D472 &H5 #204IB@5732K'',E467=BE0'>LM@2C0EB67
!"#$%&'()*$-/1*4$ -*+-4 0342+* /01243 ,*2., ,32+/ -21+ +2*11HCC56F@RAB<'@5?472 !B6 #204IB@5732K'',A<
!"#$%&'()*$*-,1,*$ *--+4* +-02+. 4-12+, *-+24. *0023/ 32/. ,210 !<(R>2=26>260'34@402'>2DF>EB?26472 !B6 #204IB@5732K'',A<
!"#$%&'()*$**4-4/$ **4/*/ ,/1234 /.*214 3.2,* +/2-. -21/ +2-. *7BC50E402'>2DF>EB?26472 &H5 #204IB@5732K'',A<
!"#$%&'()*$*-+4,4$ *-+,44 **4.203 *-1/2+* 3023- -*2/* 0-21- *423. &H5 #204IB@57320
!"#$%&'()*$*33,*0$ *33/-0 *0..2,1 *,.32+1 ,32*0 */,2+* */2+1 /-2.0 ;F472 !B6 #204IB@5732K'?@FBG4@402
!"#$%&'()*$*+00+/$ *+0*1/ *1+210 402+. ,21, ,,2/3 *2,/ /*2/* %2>HC0472 !B6 #204IB@5732K'?@FBG4@402
!"#$%&'()*$*040,0$ *04140 */,244 ,32/0 .2*4 *12/- ,2-. *02+* !B6 #204IB@5732K'?@FBG4@402
!"#$%&'()*$*/-.,0$ */-340 *3+2*+ */-2,. *02// *+2-. +2*/ */23, N5SH6C05B64@'),+'CFC@BDF>EB@472 &H5 #204IB@5732K'E5IBS@4T56
!"#$%&'()*$*1.04,$ *1.**, 34.2.* ,/02*, */4210 ./2,0 ,23, ,20. <7=4E0402'4356B0E467S2E472 !B6 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$30*+-$ 3/.1- *+/210 /+210 -2*0 02,. +2,0 -*23/ +2=05>472'1/'46>'19U &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$0*/+-$ 0*11- ,0*2*3 -0*2,4 *32-4 3+20, 32-* 0/2/0 +2=05>472'1/'46>'19U &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$*33-,4$ *33*44 ,3/2*0 3+23+ *420- /*244 021. 0123,+2=05>472'1/'46>'19U &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$3.301$ 3.031 *,+2-, */,214 ,23* -2+0 /32-+ /421++EB02472 &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$33-31$ 33*.1 */42,, *1/23/ -230 ,24. *+2-/ /+2+. +2=05>472'1-Q &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$*30,3/$ *30/./ *1*2*/ *32-* -2-0 /2*/ +2+3 //24/ #204@@B=EB024727 &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$3.0/,$ 3.1,, -*12-/ 012.- /-233 /.2-1 *21, *323, +2=05>472'<- &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$*,/441$ *,/3*1 /,/24/ -342+3 *32.1 /42/4 *32,+ *-2.3 +2=05>472'1/'46>'19U &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$*,3.+3$ *,3+13 +/,2-3 +/32+4 3*24- 01243 /02,, **2+0 +2=05>472'<- &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$-1,,*$ -1/4* */.2*/ ,,200 *02/+ /,2.- /2*0 .2+0 +EB02472 &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$*,4/+/$ *,411/ */42,* /12*4 //2/, *,23- *2/. ,2+4 $6>B=2=05>472 &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$*,+,.,$ *,+0/, *1.2-, *0021. *.2-. /02*/ ,2+3 ,23/ <E?56472 &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$3.3*4$ 3.0-4 *-.2,- *3021/ /.204 0,2+4 -2,3 ,21. +EB02472 &H5 (2?E4>405B6'>2'=EB0M5627
!"#$%&'()*$/+*.1$ /3./1 *+.2/, *1*2*4 ,24- .2*. **21* 0123.%5IB6HC@2B=EB02562 !B6
!"#$%&'()*$*,,01.$ *,,10. /*02+/ *0+2+1 *020/ */2/0 **2/3 *321- 1F60D20472 !B6 '#204IB@5732
!"#$%&'()*$*/,/11$ */-.01 /1-2*, 4020. 002/1 -*2,. /211 32*, ,2E=262'7F60D472 &H5 '#204IB@5732
!"#$%&'()*$*-1/30$ *0...0 **02.1 -02*1 *42.* /12*/ /2*- 321/ V56472 !B6 15?64@'0E467>HC05B6
!"#$%&'()*$*3+1.$ *3-0. *,.2.. /,*21/ *-24- 002+, +2-- *12+4;2C056'A &H5 15?64@'0E467>HC05B6
!"#$%&'()*$+/*.-$ +*./- *30230 /0421, *121+ */243 *42,* *32/, )%NWK')%N-QK')%N-8 !B6 15?64@
!"#$%&'()*$*1.-+0$ *1./10 /,.2*, -0.231 -,2-* */1244 023- ,2+* 1V*:1!& !B6 ,E467CE5=05B6
!"#$%&'()*$**,3,3$ **,043 /-,24, **32/, .2,4 42*4 *-2/1 /,23+ 1F64=05XH2'0E467=BE02HE !B6 ,E467=BE0
!"#$%&'()*$0*,41$ 0*0*1 *.32/1 *0+204 //210 ,,203 /2-4 42.1 !B6 ,E467=BE0
!"#$%&'()*$-0+1,$ -0-0, *1,204 /.2./ */2.1 *-213 /2*0 42*+1F64=05XH2'0E467=BE02HE !B6 ,E467=BE0
!"#$%&'()*$*-1*0*$ *0.43* /1124. /342-/ 012*4 042., 324. 3233,E467=BE02HE'4C5>2'4356M !B6 ,E467=BE0
!"#$%&'()*$33,0.$ 33/3. /-*2+3 /142/. --24+ /+2*/ +234 ,20. ,E467=BE02HE7 !B6 ,E467=BE0
!"#$%&'()*$*3/3++$ *3/-1+ /,42-+ /.12-/ -42*- -.2+1 ,24- ,20+ ,E467=BE02HE7 !B6 ,E467=BE0
!"#$%&'()*$*/+.*3$ */+3-3 /*32,* +/24- +21+ .20, +2+. 01231,E467=BE02HE7 &H5 ,E467=BE0
!"#$%&'()*$/1-10$ /1*00 /1*21* /-/20. /-2.1 002+, +2*4 421+,E467=BE02HE'4C5>2'4356M &H5 ,E467=BE0
!"#$%&'()*$+/40/$ +/,3/ *//2,/ *0.20- *,2/* /,2+- ,2-* 4213,E467=BE02HE7 &H5 ,E467=BE0
!"#$%&'()*$*,/+*,$ *,/--, *032+- *3-23/ /*2-- //2-+ +200 3204+2E32472 &H5 ,E467=BE0
!"#$%&'()*$*,-..3$ *,-+/3 *+*/2-* *+,32.4 /+42-. /3-2-* 323- 32*, %2>HC0472 !B6 ,E467=BE0'5B6'56BE?465XH2
!"#$%&'()*$/,,3,$ /,/., /1-201 *./2*4 032*4 -32/3 -2*, ,23, &H5 ,E467=BE0'5B6'56BE?465XH2
!"#$%&'()*$,01+4$ ,/414 -**2-* 0.-23+ 121* 1211 567891: 0*3*,2+4 *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$,/340$ ,/-*0 /+1210 *.*2+. 1214 12*4 *1+02.4 0-4*2/, *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$0*/3+$ 01..+ ,13/2** 0./12,. *+23+ 432*0 -,2,/ /432-/ *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$-4.,-$ -434- *-121+ *./24/ /2*/ *24, *1-2/. 3,2.3 *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$+-0-.$ +-1+. -0,42// 0*1+243 4321, *-,20. /*204 ,123, *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$/0-33$ /0*.3 *1*2+3 *44/230 /21. 02-0 ,-.23- -4230*6CB66H2 !B6 *6CB66H2
!"#$%&'()*$/4,3,$ /4/., /.,-210 /*+12.* 4*2,4 4-2*4 /,2+. 032/* *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$*//+11$ *//-01 -3.2,0 /..2./ *-23/ 0-2// 42++ 0/2** *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$*/3-+.$ */3/1. *4423* 4/20/ 32/0 321* *023. 012/+*7B3ME472 !B6 *6CB66H2
!"#$%&'()*$+04/4$ +0,,4 *-*2/. /0-201 -2.+ /12-. **2-0 /42-/ *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$,1,*-$ ,1/-- -/+240 ,*123, *,2.- /-234 /123. /324- *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$01*1/$ /.40/ 0/.211 01,2+4 *-23* *+20* *+233 //2,/ *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$*/41/-$ */++,- 0.+2** 332-3 *42// /,2,/ /231 /*241 *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$,/4/4$ ,/,,4 -3+2*4 +3321. /-21+ 012., /-2+, *.2-* *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$+040/$ +0,3/ *0/2/* /42,. 324/ */2,1 /2/. *.2-1 *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$34-/0$ 34*,0 3-.2.* ,,12,- 0+20. -.2/1 **2*. *+204*6CB66H2 !B6 *6CB66H2
!"#$%&'()*$*.-.0$ *.//0 /..2/- *002+1 //2+3 /3234 ,21* *02*, *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$3.031$ 3.1.1 /1,2-0 01.2-1 *324* /,2.+ **2./ */2// *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$*3.10/$ *34+3/ 0-.2*/ /432/* 012+3 3,244 -20- **20, *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$/..,,$ /.34, *4-+2.- 04..23. *3.2/, *.4,2++ *2.3 *12./ *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$/.4.1$ /.3/1 *0024, 3+2,3 *02*. /321. /2,. *12*, *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$/4,,0$ /4/40 *33.2+3 .-.20, *3-24- *0,234 +211 *12*0 *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$-,100$ --+30 *-/233 ***,2/3 *-2,1 *.2++ ,32-/ .24- *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$-/3++$ -/-1+ */+2+4 /442-1 *-2-+ ,42/- -2., 4240*6CB66H2 !B6 *6CB66H2
!"#$%&'()*$*,+*.3$ *,3./3 **12,- /,,2+0 */233 /02.4 *1233 42+0*6CB66H2 !B6 *6CB66H2
!"#$%&'()*$*1*+1*$ *1*-0* /*42,, /032,- /42/4 ,-2/. -203 +2+0*6CB66H2 !B6 *6CB66H2
!"#$%&'()*$*+/*.,$ *+*./, /012*0 *-/2., 012*, ,3200 /2,- +230*6CB66H2 !B6 *6CB66H2
!"#$%&'()*$4+3.3$ 4+-/3 01.2,/ +++2-3 -321* -42/- *32*/ 32+0*6CB66H2 !B6 *6CB66H2
!"#$%&'()*$0*-0/$ 0**3/ */--2.1 4432-1 /1,20/ 03-24. /2-0 3213*6CB66H2 !B6 *6CB66H2
!"#$%&'()*$/333/$ /30./ -4/2/+ +4-2.* 4*2-/ +320, *12/4 ,2./ *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$*0..40$ *0.+*0 .*4211 *,+321- *,+24. 04*2/. -2*0 ,24* *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$*+3*11$ *+,401 /4.2,- 0,/2-/ ,12-, -424- +2// ,2+- *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$-,040$ -,**0 **321- ,*2/* /1231 012/- *23. ,230 *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$+*0.3$ +**/3 0-320- -,.2*4 3+201 *412.0 /2,- ,2*, *6CB66H2 !B6 *6CB66H2
!"#$%&'()*$0/1.0$ 0*4/0 /,,+21- **3,2./ /20+ -2-- /3/2+* *1+42,* *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$*+0+40$ *+0,*0 **12-3 -42-* 12*, 1203 *0,2+. +*-2,* *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$*1-10*$ *10+3* -0024, *12*1 12+/ 3201 *231 31-21+*6CB66H2 &H5 *6CB66H2
!"#$%&'()*$3*34+$ 3*-*+ /332** ,*021+ 12-. *12,/ -42+3 ,-32/- *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$,,/*,$ ,-.-, ./*201 .3+2-+ 02+. .2*+ *1,2-3 /-02*/ *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$,//44$ ,/1*4 *0*23/ 3020/ 12,4 12+, 4-21* //,23- *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$/+41,$ /+,0, ,**2,* 3142., /20/ /2.0 /1+2,0 //1230 *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$+14+*$ +131* *+.424* -*-21* **243 *.23* /*2** *,*23+ *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$**3,04$ **3/34 .302,, ,4,2+. 32+0 **2.. -424, *-02/0 $6>B?@HC46472 &H5 *6CB66H2
!"#$%&'()*$310,.$ 3114. *0*2*4 */02-1 12./ 02+. 0/2,/ *-/2-. *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$-1.*+$ -13-+ /4+-2+/ ++42+, /,2/0 -/20/ *42-1 **02.- *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$.-*/1$ .04,1 //,2-1 -*/21/ /2.+ *-234 /421+ +,2.* *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$-,-,4$ -,*44 *1124- /320, *2+* *2.0 *023- ,.21. *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$0/*1*$ 0*40* *,,2*- 332+0 /2.0 02-, *.203 ,/2.0 *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$*,14,1$ *,1,41 -.4*24- 3,,/20. *0+2,- ./2., +12-. 032// AR0F=2'@2C056 &H5 *6CB66H2
!"#$%&'()*$+,+3/$ +,-./ .-421+ */342,4 0/2/1 3+2,1 *42+. /.2-- *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$/4+-+$ /4-++ *4+2., *1+23- 32+, *42,/ ,24* /+240*6CB66H2 &H5 *6CB66H2
!"#$%&'()*$+,/.,$ +,1/, 0++2*- *+,21. *02./ 4,2*+ /213 /+21. *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$*0/0*/$ *0/1-/ *0-12/. 0/.2+4 ,12,0 */-2,* /23, /32,0 *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$*0+-+*$ *0+/1* 01.2.4 0.2,4 */21. *024- /243 /,23- *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$03-+3$ 03/13 /,+2-1 -.02-+ */214 //20- //21. /*20* $6>B?@HC46472 &H5 *6CB66H2
!"#$%&'()*$-.-,3$ -.*43 *4.24, *424, 42.- **2/4 *23+ /*2/0 *6CB66H2 &H5 *6CB66H2
!"#$%&'()*$0./++$ 0.11+ /-,2-* -,320- **2,+ *+2*4 /32,+ /*2/* *6CB66H2 &H5 *6CB66H2
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!"#$%&'()*$+,+*-$ +./0- +012+3 ,,2+. **241 */24* 024+ +*2*3 *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$4-*,-$ 44/*- 1-,231 -3/2.4 */201 0-2,4 *123* *,2/0 *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$.1/+0$ .1-40 1-12-. -*-2,* ++2-- 0*2+, *02/0 *-234 *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$1,+3,$ 1./1, *-424. ++,2.+ *+2*0 ++21- *32+1 *12-0 *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$1*-1*$ 1*1-* *0*211 0/2.+ **2*0 +42,* *2/1 *+2-/ ,E4D340562 &D5 *6BC66D2
!"#$%&'()*$+,-34$ +,114 */.23* *,,230 *42/4 +*2-1 ,2-/ *+214$6>C?@DB46472 &D5 *6BC66D2
!"#$%&'()*$0,0.0$ 0,+30 1+/2*0 *+42** +.2-* 1*20, 12/. **2/+ *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$.3-.+$ .303+ +3/24/ /*20- */201 *.23- 421- *32., $6>C?@DB46472 &D5 *6BC66D2
!"#$%&'()*$*4+001$ *4+*.1 11*-21+ +*4*2*0 114213 *,02,, **2-0 /2,/ *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$*1++43$ *1*/,3 **+2-3 *320. *+23. *42.1 32-. /211 *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$*4+,3,$ *4+41, *-1243 *442*0 *.2.0 */2.- .2,4 /2+* *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$+13-+$ ++./+ +-0210 +02*+ 1*24- 0*2+. 324, ,21. *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$+/**,$ +,,0, *4-2-+ -323- */2+, ,*2+- 32.0 ,2*+ *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$.+101$ .+3.1 */,,230 *,4/2,* +,.2/* +3,2,* ,2/* -2/* *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$0*-4*$ 0*1,* .3++24, *43*12*- **0-241 .142/- +3203 -2*1 *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$*11430$ *11+10 +4124/ 1432+- 012.. 4*2,- -2.4 42./ *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$---+-$ --14- +,*2., *+02-- 0,2,, **02.. *23/ 42.- *6BC66D2 &D5 *6BC66D2
!"#$%&'()*$1+34,$ 1*.,, +,42*3 1,+2.0 4-243 ,.240 021. 4234AF0G=2'@2B056 &D5 *6BC66D2
!"#$%&'()*$.*+0*$ .3/.* ++.2+. 1+.2.. 042++ 11200 /2,3 4231*6BC66D2 &D5 *6BC66D2
!"#$%&'()*$*.+.-0$ *.+0/0 */324* *-02.3 021. .2,. +32/1 01244 !C6 #204HC@5732
!"#$%&'()*$*43//1$ *43.+1 *-32,+ +*2,+ 424. /230 +20+ +,2,. *6BC66D2'I323HJ462K !C6 *6BC66D2'I323HJ462K
!"#$%&'()*$4.04,$ 4.*,, 1/+2.0 0/42,0 *12-1 1-2/* *1201 +,2,* *6BC66D2'I323HJ462K !C6 *6BC66D2'I323HJ462K
!"#$%&'()*$*.-4,*$ *.-1** *432,3 **+2,* +324* 0323* +2,+ .214 *6BC66D2'I323HJ462K !C6 *6BC66D2'I323HJ462K
!"#$%&'()*$*-.3-,$ *--./, *.021. *//2/. 1*2-, 102/- 42.+ 4243*6BC66D2'I323HJ462K !C6 *6BC66D2'I323HJ462K
!"#$%&'()*$.13/.$ .+,+. +3.2+4 *-12*/ 42** ,2/- *,2++ 0324+*6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$14400$ 14+.0 41/2*. -4*2-, *4244 *02/* 012.* 102-. *6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$4341/$ 43+-/ *+.2*4 *3*234 42*- -23. *-2-0 +02-+*6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$-4/4*$ -4-,* *3.2-0 **233 0200 02./ +213 +02+4*6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$4.4-,$ 4.+/, -/12./ *31+243 14231 +*21, 0,213 */2,3 *6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$4/+3*$ 4,/1* +3.2-3 1/+2+1 *32-1 *+2+, 1*2/0 */24+ *6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$13,*3$ 13403 ++/200 *4-2/- *,2.1 *,2-4 ,20* *+2+4*6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$**.-00$ **.1.0 *,3211 *1-2/3 *4234 *32.3 *+2,3 **2/, *6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$.00-3$ .0*/3 **42,3 -/20* /2/* *,2// 12-- **2-, *6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$*.*/*,$ *.*-0, *3*21. //2/3 /233 .2+1 *12,* **2+. *6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$-4.4*$ -40,* *,,20. **02/* *.21, +.2/1 02** *32,0 *6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$13..0$ 13430 14020- +*12,, 1,234 142*0 -23/ /21+ *6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$1/0+*$ 1/*4* **,2+0 *+024* *02*3 *.2// -2/+ ,21, *6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$*1/*.4$ *1,/34 +++2,+ 1*42,* +-2/3 +/2+/ *32., ,2+, *6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
!"#$%&'()*$*-1/-+$ *-1-/+ *+,2/0 *1-2*4 ++21+ 14244 12,1 42., *6BC66D2'I323HJ462K &D5 *6BC66D2'I323HJ462K
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C5* C--446 C*11-- H*3*4 I*3*4 I*3*6 I*1+3
*J22 +1J22 +2J22 2J22 *J22 +J22 3J22
3J*4 ,J*4 ,J-1 2J26 *J,- 4J26 *-J*4
+J22 -J22 -J22 ,J22 +J22 +J22 ,J22
*J32 4J32 ,J22 2J22 2J22 5J,2 1J42
,J12 6J22 2J12 *J22 *J22 *J22 *J22
3J62 3J,2 2J42 *1J,1 *J*2 *J-1 1J31
2J51 +J31 3J31 2J22 +J51 4J31 +J51
*J14 3J-3 3J++ *J*5 *J31 3J31 -J14
2J26 2J*4 3J5+ 2J22 *J22 *+J35 3J6*
*J++ 3J++ 3J,5 *J*5 2J12 *J,5 1J22
3J22 *J12 *J,2 2J+2 3J*2 -J22 +J42
2J4+ 3J4+ 3J22 2J22 2J,5 -J4+ -J*5
-J22 2J22 3J22 3+J22 +J22 *J22 2J22
2J,5 3J12 *J,5 2J22 2J*5 -J12 -J,5
*J22 3J4+ 3J22 2J*5 2J,5 -J++ -J*5
*J22 -J*- 3J*- 2J5* 2J22 +J5* 3J4,
3J*+ *J22 2J12 2J22 2J*+ 1J,+ 3J51
2J4+ -J*5 +J22 2J*5 2J*5 +J24 +J++
*J*+ *J6+ *J45 2J25 2J-2 3J5+ +J-2
*J2- +J*3 3J22 3J*3 2J,1 3J2- 3J-3
2J6* *J26 *J5+ *J22 2J35 *J-1 +J22
2J5* *J5* *J15 2J*- 2J5* *J15 +J36
*J*5 3J12 3J51 2J12 2J++ 2J++ +J++
2J,5 3J*5 3J+6 2J33 2J,5 *J53 +J++
2J63 2J63 *J14 2J,5 2J14 3J22 3J12
*J*2 *J*2 *J*2 *J62 2J12 *J22 3J42
*J22 2J,2 *J42 3J,2 3J42 *J42 3J22
*J*5 *J*5 3J12 2J,5 *J*5 *J22 +J12
2J14 *J22 2J14 2J-3 *J*5 +J*5 3J4+
3J22 3J22 3J22 *+J22 *J22 2J22 2J22
*J63 *J41 *J41 2J*1 2J,3 *J24 *J63
*J12 2J12 2J12 +J12 *J12 3J12 *J22
*J31 3J31 3J22 2J51 2J22 3J12 *J31
2J12 2J22 2J22 2J22 2J22 3J12 +J22
2J,- 3J*4 *J43 2J43 2J22 2J11 *J+,
*J22 2J,5 2J,5 +J*5 *J*5 *J*5 2J++
2J22 2J22 2J22 2J22 *J22 +J12 3J12
2J,5 2J,5 2J++ 2J22 2J,5 +J++ 3J22
2J,2 3J32 *J,2 2J22 2J32 3J22 3J42
*J*4 3J-* 3J3- 2J16 2J*3 2J5* 2J5,
*J4, *J5* *J4, *J-+ 2J-+ 2J-+ *J*-
2J12 *J22 2J31 2J22 2J51 3J51 *J51
2J+, 2J63 3J32 2J+3 2J*, *J*, 2J42
2J54 2J6* *J*+ 2J+1 2J5- *J3, *J54
2J12 *J31 2J51 2J22 2J31 *J12 *J22
2J62 3J52 *J12 2J32 2J22 *J-2 3J52
2J+4 *J24 *J-3 3J24 2J2- 2J44 *J31
*J22 2J22 *J22 *J,5 2J,5 2J,5 3J22
2J1, *J++ *J1, 2J22 2J++ 3J22 *J46
*J36 2J5* 2J4, 2J22 2J*- 2J-+ *J-+
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H*3+- H*313 H**2*23 H52 H--446 H*11--
2I22 2I22 +I22 *I22 2I22 2I22
2I11 5I43 *2I*4 4I+, -I+, *2I35
2I22 1I22 -I22 ,I22 4I22 5I22
2I,2 2I42 *-I-2 -I22 +I42 *I-2
*I22 *I12 *I22 *I12 2I12 2I12
2I12 2I11 5I-2 1I61 1I*1 *I31
-I12 ,I12 ,I22 +I51 *I31 *I12
-I-3 3I63 +I31 3I++ 3I-3 -I12
2I5+ 2I5+ *3I+, 3I*4 2I*4 -I35
2I*5 *I++ *2I4+ -I12 3I++ 3I4+
*I*2 1I22 3I62 -I+2 2I62 3I12
2I22 3I,5 ,I*5 ,I,5 3I4+ *I22
2I22 *I22 2I22 3I22 2I22 2I22
2I22 +I++ 1I4+ 1I12 +I22 *I,5
2I22 3I12 ,I*5 1I4+ 3I4+ *I22
2I5* *I*- 1I5* +I4, 3I36 *I15
2I12 5I22 *I44 **I22 2I51 *I12
2I31 2I-3 -I51 *I51 1I12 +I31
*I,2 +I45 +I++ 3I5+ *I*+ 3I,5
*I+4 *I2- *I6, 3I4* 1I*1 +I*3
2I11 *I11 3I5+ +I+, 3I,- -I*4
3I*- 3I-+ +I36 *I5* *I22 3I*-
2I*5 2I-3 *I31 *I-3 ,I12 ,I24
2I1, 2I,* +I54 3I-- -I** +I53
2I4+ *I,5 1I51 -I*5 2I51 *I++
2I12 3I*2 -I*2 *I42 +I32 3I,2
3I-2 3I42 3I,2 +I42 2I22 *I-2
2I4+ +I12 *I12 +I22 2I,5 3I++
2I63 3I63 3I51 -I24 3I12 3I++
2I22 2I22 2I22 2I22 2I22 2I22
*I*1 +I+* 2I63 *I*1 2I55 *I*1
*I22 +I31 1I12 +I12 2I51 2I12
2I31 +I22 +I51 3I51 2I12 *I22
*I12 4I12 3I12 +I12 2I22 *I12
2I35 2I35 *I+, *I22 -I+, -I6*
*I*5 +I22 3I++ -I22 2I4+ 2I,5
2I22 3I22 ,I22 ,I22 1I12 3I22
2I++ 1I,5 *I,5 1I,5 2I++ *I++
2I,2 +I22 2I,2 2I,2 2I,2 *I-2
2I36 2I3- *I*4 *I3- 3I22 -I22
*I22 2I4, *I-+ 2I15 3I*- 3I22
3I12 -I22 3I22 3I51 2I31 *I31
2I22 2I44 *I,- *I4- +I-- -I3-
2I,* 3I33 2I-4 3I6* 2I15 *I26
*I12 *I22 3I12 3I31 *I51 *I51
2I32 3I+2 *I-2 2I52 2I,2 *I*2
2I1- 2I51 3I31 2I4+ 3I63 3I-,
2I,5 *I++ 2I,5 +I++ 2I,5 *I,5
2I33 *I22 *I1, 3I** *I33 *I46
2I*- 3I*- 2I*- -I36 *I36 2I4,
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