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! ""!

01'-&#,-)

C(3D8! 2(&36! EC@F! 399)2)63&0,! 563*&-! 50--(--! &'(! 37"6"&8! &0! 39&"D(68!

'85(,399)2)63&(! 3*+! +(&0:"48! (:9(5&"0*3668! '".'! 90*9(*&,3&"0*-! 04! 2(&36-! "*!

&'(",! 370D(.,0)*+! &"--)(-%! 1"&'0)&! (:'"7"&"*.! 3*8! 3553,(*&! -".*-! 04! &0:"9"&8G!

B(-5"&(!*"9/(6!EH"F!'85(,399)2)63&0,!563*&-!,(5,(-(*&"*.!&'(!63,.(-&!5(,9(*&3.(!

04! /*01*! 2(&36! 399)2)63&0,! &3:3! E0D(,! IJKF%! &'(! )*+(,68"*.! .(*(&"9! 3*+!

206(9)63,! 73-"-! 04! H"! 399)2)63&"0*! ,(23"*-! )*96(3,G! L! 5,02"*(*&! +"44"9)6&8! "*!

)*+(,-&3*+"*.! H"! '85(,399)2)63&"0*! '3-! 7((*! &'(! -(D(,(! 639/! 04! "*&,3-5(9"4"9!

D3,"3&"0*!"*!&'(!&,3"&G!C(*9(%!&'(!-&)+8!04!3!-"*.6(!-5(9"(-!(:'"7"&"*.!3!-".*"4"93*&!

+(.,((! 04! D3,"3&"0*! "-! '".'68! +(-",376(%! 3-! "&! 3D0"+-! &'(! )-(! 04! "*&(,M-5(9"(-!

90253,3&"D(! -&)+"(-!20-&68! )&"6"N(+! &0! +3&(G! O'(! H"! '85(,399)2)63&0,! !"#"$%&'

$&(&#)*+,! EL-&(,39(3(F! '3-! 7((*! ,(50,&(+! &0! 90*&3"*! 3! -".*"4"93*&! +(.,((! 04!

5'(*0&85"9! 563-&"9"&8!1"&'! ,(-5(9&! &0! &'(! 320)*&! 399)2)63&(+! 3*+! -)7-(P)(*&!

9(66)63,! +"-&,"7)&"0*! 04! H"G! O'"-! 3553,(*&! "*&,3-5(9"4"9! D3,"3&"0*! 2(3*-! &'3&! !-'

$&(&#)*+,! 238! ,(5,(-(*&! 3! )-(4)6! -8-&(2! "*! 1'"9'! &0! -&)+8! H"!

'85(,399)2)63&"0*G!H0!505)63&"0*!.(*(&"9-!-&)+8!'3-!7((*!93,,"(+!0)&!&0!+3&(!0*!

&'"-! -5(9"(-%! 3*+! &'(! (D06)&"0*3,8! ,(63&"0*-'"5-! 7(&1((*! '85(,! 3*+! *0*M

399)2)63&0,! 505)63&"0*-! 1(,(! )*/*01*G! C(,(%! ,(-)6&-! 3,(! 5,(-(*&(+! 4,02! 3!

.(*(&"9! 3*368-"-! 04! QJ!*3&),3668! 099),,"*.!!-' $&(&#)*+,! 505)63&"0*-G!L*368-"-! 04!

206(9)63,! D3,"3*9(! EL@RSLF! 3*+! 5'860.(*(&"9! 3*368-"-! E73-(+! 0*! *0*M90+"*.!

*)96(3,! 3*+! 563-&"+! 23,/(,-F! -)..(-&! &'3&! H"! 399)2)63&"0*! 238! '3D(! (D06D(+!

&1"9(! 1"&'"*! !-' $&(&#)*+,%! 3-! '85(,399)2)63&0,! 563*&-! 4,02! -"&(! T335-('005%!

96)-&(,!1"&'!*0*M399)2)63&"*.!-(,5(*&"*(!505)63&"0*-!3*+!+(20*-&,3&(!+"-&"*9&!

.(*(&"9! +"44(,(*&"3&"0*! 4,02! 0&'(,! 399)2)63&0,! 505)63&"0*-G! U0),! 505)63&"0*-!

1(,(!-(6(9&(+!40,!3!5,(6"2"*3,8!90253,3&"D(!-'00&!5,0&(02(!3*368-"-!78!2(3*-!

04! &10M+"2(*-"0*36! >B>M506839,8632"+(! .(6! (6(9&,05'0,(-"-! EVB! >B>MWLXYF! &0!

"+(*&"48! 5,0&("*-! 50&(*&"3668! "*D06D(+! "*! H"! '85(,399)2)63&"0*G! O'"-! 3*368-"-!

"+(*&"4"(+! *"*(! 9'60,0563-&"9! 5,0&("*-! "*D06D(+! "*! 563*&! (*(,.8! 5,0+)9&"0*! 3*+!

2(&3706"-2!3-!0D(,(:5,(--(+!"*!'85(,399)2)63&0,!563*&-!4,02!L.*)-!@"*(!3*+!

T335-('005%! 90253,(+! &0! '85(,&06(,3*&! *0*M399)2)63&0,! 3*+! *0*M-(,5(*&"*(!

563*&-! 4,02!X363:8!@"*(!3*+!W)66(*!U3,2%!,(-5(9&"D(68G!C01(D(,%!*0!+"44(,(*9(!

"*! 5'0&0-8*&'(&"9! (44"9"(*98%! 3-! +(&(,2"*(+! 78! 9'60,05'866! 46)0,(-9(*9(!

2(3-),(2(*&-%!13-!+(&(9&(+!7(&1((*!&'(-(!505)63&"0*-G!



! """!

0,2/.3"+*$+(+/-')

$! 10)6+! 6"/(! &0! ,(90.*"N(! W,04! T(D"*! Z36/1"66! E[*"D(,-"&8! 04! A"&13&(,-,3*+F%!

1'0-(! '0-5"&36"&8\! 3--"-&3*9(! "*! *3D".3&"0*! 3*+! -3256(! 39P)"-"&"0*! 13-!

"*D36)376(! &0! &'"-! -&)+8G! O'3*/-!2)-&! 36-0! .0! &0! B,! ]39P)(6"*(! Z"-'05! 40,! '(,!

"*&(66(9&)36!"*5)&!&013,+-!0),!.(*(&"9!-&,)9&),(!3*368-"-G!U),&'(,%!$!10)6+!6"/(!&0!

(:5,(--! &'3*/-! &0!B,G!@)&'323!@)3-83!1'0!5,0D"+(+!'"-! "*&(66(9&)36! "*5)&! 3-!

1(66!3-!&'(!7)6/!04!4)*+"*.!&013,+-!0),!BHL!-(P)(*9"*.!90-&-G!$!10)6+!36-0!6"/(!

&0! &'3*/! &'(! H3&"0*36! ^(-(3,9'! U0)*+3&"0*! EH^UF! 3*+! &'(! [*"D(,-"&8! 04! _35(!

O01*!E[_OF!40,!&'(",!.(*(,0)-!4"*3*9"36!-)550,&!+),"*.!28!-&)+"(-G!

$!10)6+!4),&'(,!6"/(!&0!&'3*/!366!&'(!2(27(,-!04!28!637!E`abF!53-&!3*+!5,(-(*&%!

*32(68\! c"*+-38%! B(6,08%! L*3-&3-'"3! 3*+! c3*9(G! L*+! 20-&! *0&3768%! &0! 28!

-)5(,D"-0,%! B,! ^07(,&! $*.6(%! 1'0! .3D(! 2(! &'"-! 0550,&)*"&8! &0! 10,/! 0*! &'"-!

5,0d(9&%! $! 10)6+! 6"/(! &0! (:5,(--! 28! -"*9(,(! .,3&"&)+(! 40,! 366! '"-! /*016(+.(%!

53&"(*9(!3*+!.)"+3*9(G!

U"*3668%! &0! 366! &'(! 5(056(%! 4,"(*+-! 3*+! 432"68! &'3&! .3D(! &'(",! -)550,&! 3*+!

(*90),3.(2(*&%! $! 93**0&! (D(*! 7(."*! &0! (:5,(--!28! ')2"6"&8! 3*+! 355,(9"3&"0*G!

>5(9"4"93668%! &0! 28! @0&'(,%! U3&'(,%! 366! 28! -"-&(,-%! [*96(! ^"9'3,+%! Y,43*! 3*+!

_3,06"*(%!&'3*/!80)!366!40,!(D(,8&'"*.!7".!3*+!-2366G!

!
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!

!

!

!

!



! "D!

4#1"+).5),./-+/-'!

W63."3,"-2!+(963,3&"0*GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG "!

L7-&,39& GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ""!

L9/*016(+.(2(*&-GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG"""!
O376(!04!90*&(*&- GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG "D!

c"-&!04!4".),(- GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG D"!

c"-&!04!&376(- GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGD""!
!

67#8-+&)9:);/-&.*<,-%./ GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG9)
QGQ!A'3&!90*-&"&)&(-!563*&!'(3D8!2(&36!'85(,399)2)63&"0*e GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGQ!
QGV!@(&36M,"9'!-0"6-!5,0D"+(!3*!(D06)&"0*3,8!5,(--),(!0*!60936!563*&!099),,(*9(-GGGGGGGV!
QGa!L!90*9(*&,3&"0*!9,"&(,"0*!40,!+(4"*"*.!'(3D8!2(&36!'85(,399)2)63&"0* GGGGGGGGGGGGGGGGGGGa!
QG`!C85(,&06(,3*9(!1"&'0)&!'85(,399)2)63&"0*GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGJ!
QGJ!Y9060."936!-".*"4"93*9(!04!'(3D8!2(&36!'85(,399)2)63&"0* GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGI!
QGf!L!4)&),(!.(3,(+!&013,+-!(*."*((,(+!563*&-?!&'(!5,02"-(!04!5'8&0,(2(+"3&"0*!GGGGg!
QGI!h@0+(6!563*&-i!."D(!4",-&!"*-".'&!"*&0!206(9)63,!73-"-!04!'(3D8!2(&36!

'85(,399)2)63&"0*GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGj!
QGg!_0253,3&"D(!206(9)63,!-&)+"(-!k!3!-&3,&"*.!5639(!*0&!1"&'0)&!+"44"9)6&"(- GGGGGGGGGGGG QQ!
QGj!@(&36M&,3*-50,&!5,0&("*-!"+(*&"4"(+!'".'6".'&!-5(9"4"9!5'8-"060."936!5,09(--(-GGG QV!
!!!!!QGjGQ!Y*'3*9(+!'(3D8!2(&36!,00&!)5&3/(GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG QV!
!!!!!!!!!QGjGQGQ!lHOQ!k!l*!O,3*-50,&(,GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG Q`!
!!!!!QGjGV!^00&M&0M-'00&!603+"*.!40,!60*.M+"-&3*9(!2(&36!"0*!&,3*-6093&"0*GGGGGGGGGGGGGGGGGGGGGG Q`!
!!!!!!!!!QGjGVGQ!C@L!k!C(3D8!@(&36!LOW3-(GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG Qf!
!!!!!QGjGa!L70D(.,0)*+!&"--)(!2(&36!"0*!20D(2(*&!3*+!-)7-(P)(*&!+(&0:"4"93&"0*GGGG QI!
!!!!!!!!!!QGjGaGQ!@OW!k!@(&36!O,3*-50,&;O06(,3*9(!W,0&("* GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG QI!
!!!!!QGjG`!@(&36!"0*!+(&0:"4"93&"0*GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG Vb!
!!!!!!!!!QGjG`GQ!H"90&"3*32"*(!3*+!2)."*("9!39"+GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG Vb!
!!!!!!!!!QGjG`GV!C"-&"+"*(GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG VQ!
QGQb!W,0&(02"9-!0D(,!.(*02"9-e GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG Va!
QGQQ!YD06)&"0*3,8!-&)+"(-!1"&'"*!./0,,+1!3-!3*!(:3256(!04!2)6&"56(!"*+(5(*+(*&!

(D06)&"0*!&013,+-!H"!'85(,399)2)63&"0*! GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG Va!
!!!!!QGQQGQ!W05)63&"0*!-&)+"(-!5,0D"+(!3++"&"0*36!"*-".'&!"*&0!.(*(&"9!3,9'"&(9&),(! GGG V`!
QGQV!!"#"$%&'$&(&#)*+,?!3!50--"76(!h20+(6!0,.3*"-2i!40,!H"!399)2)63&"0*!-&)+8!GGGGGGG Vf!
QGQa!^(-(3,9'!07d(9&"D(- GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG VI!
!

67#8-+&)=:)>#-+&%#"')#/*)>+-7.*' GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG=?!
VGQ!_066(9&"0*!04!!"#"$%&'$&(&#)*+,!563*&!23&(,"36GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG Vj!
VGV!B(&(,2"*3&"0*!04!2(&36!"0*!90*9(*&,3&"0*GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG aV!
VGa!BHL!73-(+!2(&'0+060."(-!3*+!3*368-"- GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG aa!
!!!!!VGaGQ!X(*02"9!BHL!"-063&"0*GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG aa!
!!!!!VGaGV!W_^!3256"4"93&"0*!04!*)96(3,!3*+!9'60,0563-&!.(*(!,(."0*-GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG a`!
!!!!!VGaGa!L.3,0-(!(6(9&,05'0,(-"- GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG af!
!!!!!VGaG`!L.3,0-(!.(6!BHL!5),"4"93&"0*GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG af!
!!!!!VGaGJ!>(P)(*9"*. GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG af!
VG`!>(P)(*9(!+3&3!3*368-"- GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG aI!
!!!!!VG`GQ!>(P)(*9(!(+"&"*.!3*+!36".*2(*& GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG aI!
!!!!!VG`GV!W05)63&"0*!.(*(&"9!+"D(,-"&8 GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG aI!



! D!

!!!!!VG`Ga!W'860.(*(&"9!,(63&"0*-'"5-!3*+!505)63&"0*!-&,)9&),(!04!!"#"$%&'$&(&#)*+,GG ag!
VGJ!W,0&("*!73-(+!2(&'0+060."(-!3*+!3*368-"-GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ag!
!!!!!VGJGQ!O0&36!5,0&("*!"-063&"0* GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG ag!
!!!!!VGJGV!>0+")2!+0+(986!-)65'3&(!506839,8632"+(!.(6!(6(9&,05'0,(-"-!E>B>MWLXYFG `b!
!!!!!!!!!VGJGVGQ!QB!>B>MWLXYGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG `b!
!!!!!!!!!!!!!VGJGVGQGQ!S"-)36"N3&"0*!04!5,0&("*- GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG `b!
!!!!!!!!!VGJGVGV!VB!.(6!5,09(+),( GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG `Q!
!!!!!!!!!!!!!VGJGVGVGQ!$WX!-&,"5!,('8+,3&"0*GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG `Q!
!!!!!!!!!!!!!VGJGVGVGV!$-0(6(9&,"9!409)-"*.GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG `Q!
!!!!!!!!!!!!!VGJGVGVGa!VB!>B>MWLXYGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG `V!
!!!!!!!!!!!!!VGJGVGVG`!S"-)36"N3&"0*!04!&0&36!5,0&("*GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG `V!
!!!!!VGJGa!W,0&("*!.(6!3*368-"- GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG `a!
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aGQ!B(&(,2"*3&"0*!04!*"9/(6!"0*!90*9(*&,3&"0*GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG `J!
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L55(*+":!V?!H)96(0&"+(!-(P)(*9(!36".*2(*&!04!aI!O,*4@!-(P)(*9(- GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGQVV!

L55(*+":!a?!H"!90*&(*&!"*!-0"6!-3256(-GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGQab!

L55(*+":!`?!H"!90*&(*&!"*!3-'(+!6(34!-3256(- GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGQaQ!
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L55(*+":!g?!H(".'70,Md0"*"*.!5'860.,32!04!)*"P)(!O,*4@!'3560&85(-GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGQaJ!
!

!
!



! D"!

I%'-).5)5%$<&+')
!

QGQ?!L*!0)&6"*(!04!&'(!+"44(,(*&!2(&36!'02(0-&3-"-!-&,3&(."(-!07-(,D(+!7(&1((*!C@!
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!"#"$%&'$&(&#)*+,!505)63&"0*-!9066(9&(+!"*!>0)&'!L4,"93GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG `f!

aGV?!B"D(,-"&8!(-&"23&(-!40,!$O>!3*+!O,*4@!-(P)(*9(-!"*!!"#"$%&'$&(&#)*+, GGGGGGGGGGGGGGGGG JV!

aGa?!c"-&!04!)*"P)(!'3560&85(!-(P)(*9(-GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG Ja!

aG`?!>)223,8!-&3&"-&"9-!04!L@RSL!0*!$O>%!O,*4@!3*+!$O>MO,*4@!+3&3!-(&- GGGGGGGGGGGGGGGGGG f`!

aGJ?!L!6"-&!04!Q`!5,0&("*!-50&-!-'01"*.!.,(3&(,!37)*+3*9(!"*!399)2)63&0,!963--(-!
L.*)-!@"*(!EL@F!3*+!T335-('005!ETWF!90253,(+!&0!*0*M399)2)63&0,!963--(-!
X363:8!@"*(!EX@F!3*+!W)66(*!U3,2!D3,"(&8!WUnG GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG fj!

aGf?!H"*(!5,0&("*!-50&-!"+(*&"4"(+!78!c_M@>;@>!1'"9'!-'01!.,(3&(,!37)*+3*9(!"*!
'85(,399)2)63&0,!963--(-!EL@!3*+!TWF!90253,(+!&0!*0*M399)2)63&0,!963--(-!
EX@!3*+!WUnF GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG Ib!!

aGI?!@3:"236!P)3*&)2!8"(6+!04!W'0&0-8-&(2!$$!13-!2(3-),(+!34&(,!QV!3*+!V`!'0),!
+3,/!3+35&3&"0*!&"2(-GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG IV!

aGg?!L*!3D(,3."*.!2(3-),(2(*&!0,!8"(6+!04!6(34!&"--)(-!"*!&'(!"66)2"*3&(+!-&3&( GGGGGGGG Ia!
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LO5        ............G............T.................T.....................  
MF3        ............G............T.................T.....................  
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PFSL4      ............G............T.................T.....................  
KP7        ............G............T.................T.....................  
KP3        ............G............T.................T.....................  
LO3        ............G............T.................T.....................  
NK-1       ............G............T.................T.....................  
MC5        ............G............T.................T.....................  
MC14       ............G............T.................T.....................  
GV3        ............G............T.................T.....................  
GV11       ............G............T.................T.....................  
PF1        ............G............T.................T.....................  
GM7        ............G............T.................T.....................  
MC1        ............G............T.................T.....................  
PFSL1      ............G............T.................T.....................  
MC9        ............G............T.................T.....................  
MC3        ......... ...G............T.................T.....................  
MC15       ............G............T.................T.....................  
PFSL5      ............G............T.................T.....................  
MC12       ............G............T.................T.....................  
GV7        ............G............T.................T.....................  
MC10       ............G............T.................T.....................  
GV8        ............G............T.................T.....................  
GM8        ......... ...G............T.................T.....................  
KP C       ............G............T.................T.....................  
MC7        ............G............T.................T.....................  
MF11       ............G............T.................T.....................  
MF7        ............G............T.................T.....................  
KP8        ............G............T.................T.....................  
KP9        ............G............T.................T.....................  
NK-6       ............G............T.................T.....................  
KOM2       ............G....W.......T.................T.....................  
KOMSP      ............G....W.......T.................T.....................  
KOM1       ............G....W.......T.................T.....................  
KP13       ............G............T.................T.....................  
PF5        ............G............T.................T.....................  
KP10       ............G............T.................T.....................  
KP6        ......... ...G............T.................T.....................  
KP14       ............G............T.................T.....................  
KP16       ............G............T.................T.....................  
KP17       ............G............T.................T.....................  
KP15       ............G............T.................T.....................  
KP11       ............G............T.................T.....................  
MC6        ............G............T.................T.....................  
KP2        ......... ...G............T.................T.....................  
KP1        ............G............T.................T.....................  
KP3P       ............G............T.................T.....................  
KP4        ............G............T.................T.....................  
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KP5        ............G............T.................T.....................  
KPIP       ............G............T.................T.....................  
KP12       ............G............T.................T.....................  
GM6        ............G............T.................T.....................  
Bul4       .....S......G..................................................A.  
BulRd1     .....S......G..................................................A.  
Bul2       ............G..................................................A.  
BulRd4     ............G..................................................A.  
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                 10        20        30        40        50        60        70        80        90       100                   
       ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
DK5    GAGTCTGTTTTACTCTGGTAACTATTAATTAGTTAACACTTTTTCTTTTGGGTTGGGGTAGAAGGAAAAGGGGGAAGGATAGAATTACTACAATATGACG  
NK+4   ....................................................................................................  
AM5    ....................................................................................................  
AM3    ....................................................................................................  
AM9    ....................................................................................................  
DK7    ....................................................................................................  
KP15   ....................................................................................................  
GV9    ....................................................................................................  
GV8    ....................................................................................................  
PF2    ............................................................................................W.......  
GM5    ....................................................................................................  
QRV5   ............................................................................................. .......  
QRV4   ....................................................................................................  
QRV2   ....................................................................................................  
GM7    ....................................................................................................  
PF13   ....................................................................................................  
PF10   ....................................................................................................  
DK1    ....................................................................................................  
DK6    ....................................................................................................  
DK9    ....................................................................................................  
PFX2   ....................................................................................................  
DK8    ....................................................................................................  
KP12   ....................................................................................................  
KP10   ....................................................................................................  
BULRD  ....A...............................................................................................  
NK-5   ....A...............................................................................................  
MF3    ....A...............................................................................................  
KOM3   ....A...............................................................................................  
MF4    ....A...............................................................................................  
GV6    ....A...............................................................................................  
LO3    ....A...............................................................................................  
LO5    ....A...............................................................................................  
MC15   ....A...............................................................................................  
KOMSP  ....A...............................................................................................  
PF5    ....A...............................................................................................  
MF12   ....A...............................................................................................  
L08    ....A...............................................................................................  
                110       120       130       140       150       160       170       180       190       200          
       ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
DK5    GCTAACTATACCAAATCCTTTAGCATTTTCATTTTATAATTTAAATATTAATTAATATGACTTCATTTTTGGGCGGATAGCGGGAATCGAACCCGCGTCT  
NK+4   ....................................................................................................  
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AM5    ....................................................................................................  
AM3    ....................................................................................................  
AM9    ....................................................................................................  
DK7    ....................................................................................................  
KP15   ....................................................................................................  
GV9    ....................................................................................................  
GV8    ....................................................................................................  
PF2    ....................................................................................................  
GM5    ....................................................................................................  
QRV5   ....................................................................................................  
QRV4   ....................................................................................................  
QRV2   ....................................................................................................  
GM7    ....................................................................................................  
PF13   ....................................................................................................  
PF10   ....................................................................................................  
DK1    ....................................................................................................  
DK6    ....................................................................................................  
DK9    ....................................................................................................  
PFX2   ....................................................................................................  
DK8    ....................................................................................................  
KP12   ....................................................................................................  
KP10   ....................................................................................................  
BULRD  ....................................G...............................................................  
NK-5   ....................................G.......................... .....................................  
MF3    ....................................G...............................................................  
KOM3   ....................................G...............................................................  
MF4    ....................................G...............................................................  
GV6    ....................................G...............................................................  
LO3    ....................................G...............................................................  
LO5    ....................................G...............................................................  
MC15   ....................................G...............................................................  
KOMSP  ....................................G...............................................................  
PF5    ....................................G...............................................................  
MF12   ....................................G...............................................................  
L08    ....................................G...............................................................  
                210       220       230       240       250       260       270       280       290       300          
       ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
DK5    TCTCCTTGGCAAAGAGAAATTTTACC ATTCGACTATATCCGCTTTTTGTTTCGTTCTTGATACACAATATGTCCATAATACACAATATGTCCACACATAT  
NK+4   ....................................................................................................  
AM5    ....................................................................................................  
AM3    ....................................................................................................  
AM9    ....................................................................................................  
DK7    ....................................................................................................  
KP15   ....................................................................................................  
GV9    ....................................................................................................  
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GV8    ....................................................................................................  
PF2    ....................................................................................................  
GM5    ....................................................................................................  
QRV5   ....................................................................................................  
QRV4   ....................................................................................................  
QRV2   ....................................................................................................  
GM7    ....................................................................................................  
PF13   ....................................................................................................  
PF10   ....................................................................................................  
DK1    ....................................................................................................  
DK6    ....................................................................................................  
DK9    ....................................................................................................  
PFX2   ....................................................................................................  
DK8    ....................................................................................................  
KP12   ....................................................................................................  
KP10   ....................................................................................................  
BULRD  ....................................................................................................  
NK-5   ....................................................................................................  
MF3    ....................................................................................................  
KOM3   ....................................................................................................  
MF4    ....................................................................................................  
GV6    ....................................................................................................  
LO3    ....................................................................................................  
LO5    ....................................................................................................  
MC15   ....................................................................................................  
KOMSP  ....................................................................................................  
PF5    ....................................................................................................  
MF12   ....................................................................................................  
L08    ....................................................................................................  
                310       320       330       340       350       360       370       380       390       400          
       ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
DK5    ATGATATATATGTCTGGAGCATATTTGTGCAGTGCTGGACCGGAGACTCTCTTCAGATTGAGCCAAAATTTTTTATTAATTTTAATTTTTTTTTCAGGAA  
NK+4   .................................................................................................. ..  
AM5    ....................................................................................................  
AM3    ....................................................................................................  
AM9    ....................................................................................................  
DK7    ....................................................................................................  
KP15   ....................................................................................................  
GV9    ......................................................C.............................................  
GV8    ......................................................C.............................................  
PF2    ......................................................C.............................................  
GM5    ......................................................C.............................................  
QRV5   ......................................................C.............................................  
QRV4   ......................................................C.............................................  
QRV2   ......................................................C.............................................  
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GM7    ......................................................C.............................................  
PF13   ......................................................C.............................................  
PF10   ......................................................C.............................................  
DK1    ....................................................................................................  
DK6    ....................................................................................................  
DK9    ....................................................................................................  
PFX2   ....................................................................................................  
DK8    ....................................................................................................  
KP12   ....................................................................................................  
KP10   ....................................................................................................  
BULRD  ....................................................................................................  
NK-5   ....................................................................A...............................  
MF3    ....................................................................A...............................  
KOM3   ....................................................................A...............................  
MF4    ....................................................................A...............................  
GV6    ....................................................................A...............................  
LO3    ....................................................................A...............................  
LO5    ....................................................................A...............................  
MC15   ....................................................................A...............................  
KOMSP  ....................................................................A...............................  
PF5    ....................................................................A...............................  
MF12   ....................................................................A...............................  
L08    ....................................................................A...............................  
                410       420       430       440       450       460       470       480       490       500          
       ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
DK5    CAATAAGTTTGACCCCCCTTCTAATTTTTCTTATATTTATTTGGATTTTGGGAACGTATATTGAATGTGAATGTGTCTCACAACCAAGAATAATTCAGAG  
NK+4   ....................................................................................................  
AM5    ....................................................................................................  
AM3    ....................................................................................................  
AM9    ....................................................................................................  
DK7    ................................................. ......................................R.........R..  
KP15   .......................................................................................R.........R..  
GV9    .......................................................................................R.........R..  
GV8    .................................................................................................R..  
PF2    .................................................................................................R..  
GM5    ....................................................................................................  
QRV5   ....................................................................................................  
QRV4   ....................................................................................................  
QRV2   ....................................................................................................  
GM7    ....................................................................................................  
PF13   ....................................................................................................  
PF10   ....................................................................................................  
DK1    .................. ...............................................................................R..  
DK6    .................................................................................................R..  
DK9    .................................................................................................R..  
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PFX2   .................................................................................................R..  
DK8    .................................................................................................R..  
KP12   .................................................................................................R..  
KP10   .................................................................................................R..  
BULRD  ....................................................................................................  
NK-5   ....................................................................................................  
MF3    ....................................................................................................  
KOM3   ....................................................................................................  
MF4    ....................................................................................................  
GV6    ....................................................................................................  
LO3    ....................................................................................................  
LO5    ....................................................................................................  
MC15   ....................................................................................................  
KOMSP  .................................................................................................R..  
PF5    .................................................................................................R..  
MF12   .......................................................................................R.........R..  
L08    .................................................................................................R..  
                510       520       530       540       550       560       570       580       590       600          
       ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
DK5    GGTCATTTTGGTTTTTGATCTCGGACAATAGGTTCAAGAGATAAGAGAATTAAGGATACCC ACCAAAAAGACTAATCCAATCCATAATGATGTACCTGAA  
NK+4   ....................................................................................................  
AM5    ....................................................................................................  
AM3    ....................................................................................................  
AM9    ............................................R.......................................................  
DK7    ....................................................................................................  
KP15   ....................................................................................................  
GV9    ....................................................................................................  
GV8    ....................................................................................................  
PF2    ....................................................................................................  
GM5    ....................................................................................................  
QRV5   ....................................................................................................  
QRV4   ....................................................................................................  
QRV2   ....................................................................................................  
GM7    ....................................................................................................  
PF13   ....................................................................................................  
PF10   ....................................................................................................  
DK1    ....................................................................................................  
DK6    ....................................................................................................  
DK9    ....................................................................................................  
PFX2   ....................................................................................................  
DK8    ....................................................................................................  
KP12   ....................................................................................................  
KP10   ......... .....................................R.....................................................  
BULRD  ....................................................................................................  
NK-5   ....................................................................................................  
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MF3    ....................................................................................................  
KOM3   ....................................................................................................  
MF4    ....................................................................................................  
GV6    ....................................................................................................  
LO3    ....................................................................................................  
LO5    ....................................................................................................  
MC15   ....................................................................................................  
KOMSP  ....................................................................................................  
PF5    ....................................................................................................  
MF12   ....................................................................................................  
L08    ............................................R.R.....................................................  
                610       620       630       640       650       660       670       680       690       700          
       ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
DK5    AATACAACATTTTTGTTACTTGACC AACCATCTGGAGAAGCAAATACAACGGGTACGCCAATCAATAAGATTGATGAAGTGGCAATTAATGCAAAAACAG  
NK+4   ....................................................................................................  
AM5    ....................................................................................................  
AM3    ....................................................................................................  
AM9    ....................................................................................................  
DK7    ....................................................................................................  
KP15   ....................................................................................................  
GV9    ....................................................................................................  
GV8    ....................................................................................................  
PF2    ............................................................................................M.......  
GM5    ....................................................................................................  
QRV5   ....................................................................................................  
QRV4   ....................................................................................................  
QRV2   ....................................................................................................  
GM7    ....................................................................................................  
PF13   ....................................................................................................  
PF10   ....................................................................................................  
DK1    ....................................................................................................  
DK6    ....................................................................................................  
DK9    ....................................................................................................  
PFX2   ....................................................................................................  
DK8    ....................................................................................................  
KP12   ....................................................................................................  
KP10   ....................................................................................................  
BULRD  ....................................................................................................  
NK-5   ....................................................................................................  
MF3    ....................................................................................................  
KOM3   ....................................................................................................  
MF4    ....................................................................................................  
GV6    ....................................................................................................  
LO3    ....................................................................................................  
LO5    ....................................................................................................  
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MC15   ....................................................................................................  
KOMSP  ....................................................................................................  
PF5    ....................................................................................................  
MF12   ....................................................................................................  
L08    ....................................................................................................  
                710       720       730       740       750       760       770       780       790       800          
       ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
DK5    CCAATTGGAAAGCAAGAGTCATGCTTTTAATCCTCCAAGCTACCAACAAATGAA CTATACCATTTGATCCCTATATCAGTCAAAAATTCTACTAAAATAC  
NK+4   ....................................................................................................  
AM5    ....................................................................................................  
AM3    ....................................................................................................  
AM9    ....................................................................................................  
DK7    ....................................................................................................  
KP15   ....................................................................................................  
GV9    ....................................................................................................  
GV8    ....................................................................................................  
PF2    ....................................................................................................  
GM5    ....................................................................................................  
QRV5   .....................................................................................-..............  
QRV4   ....................................................................................................  
QRV2   ....................................................................................................  
GM7    ....................................................................................................  
PF13   ....................................................................................................  
PF10   ....................................................................................................  
DK1    ....................................................................................................  
DK6    ....................................................................................................  
DK9    ....................................................................................................  
PFX2   ....................................................................................................  
DK8    ....................................................................................................  
KP12   ....................................................................................................  
KP10   ....................................................................................................  
BULRD  ....................................................................................................  
NK-5   ....................................................................................................  
MF3    ....................................................................................................  
KOM3   ....................................................................................................  
MF4    ....................................................................................................  
GV6    ....................................................................................................  
LO3    ....................................................................................................  
LO5    ....................................................................................................  
MC15   ....................................................................................................  
KOMSP  ....................................................................................................  
PF5    ....................................................................................................  
MF12   ....................................................................................................  
L08    ....................................................................................................  
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               810       820       830       840       850           
       ....|....|....|....|....|....|....|....|....|....|....| 
DK5    ATCATACAGGGATTTTACCACGAATCCATTGATTCTATATGATTTATTATGTTAC  
NK+4   .......................................................  
AM5    .......................................................  
AM3    .......................................................  
AM9    .......................................................  
DK7    .......................................................  
KP15   .......................................................  
GV9    .......................................................  
GV8    .......................................................  
PF2    .......................................................  
GM5    .......................................................  
QRV5   .......................................................  
QRV4   .......................................................  
QRV2   .......................................................  
GM7    ............................................-..........  
PF13   .......................................................  
PF10   .......................................................  
DK1    ............................................. ..........  
DK6    .......................................................  
DK9    .......................................................  
PFX2   .......................................................  
DK8    .......................................................  
KP12   .......................................................  
KP10   .................................Y.....................  
BULRD  ..........-............................................  
NK-5   .......................................................  
MF3    .............................. .........................  
KOM3   .......................................................  
MF4    .......................................................  
GV6    .......................................................  
LO3    .......................................................  
LO5    .......................................................  
MC15   .......................................................  
KOMSP  .......................................................  
PF5    ............................................-..........  
MF12   .......................................................  
L08    .......................................................  
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