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1A201-1)%-2 0%#%/2.0 /.2%-2)!+1KAF!12D2)G>PO<H=>L : IKHN
MA:M BL ?HKF>= :R :G BHG <A:GG>E IHKBPBGA> LB/KBG> MA
A:L ;>>G LAHPG MH ;> IBOHM:E ?HK MARFHIHB>LBE MBLLT
MARFNL >EB<BM>= : ;EH<D:=> H? 1 <>EE =>0>EHIF>GM M
! ! 1ANL <HG=BMBHG:E 1/-* DGH<D HNM FB<> =>0>E
1 <>EEL :G= :G BFI:BK>= BFFNG> LRLM>F 1ABL LMN=R ?NM
1/-* <A:GG>E :G= HK MA> DBG:L> :K> BFIHKM:GMR ?HK 1 <
ELH LAHP>= =>?><ML BG MA> >QIK>LLBHG H? <RMHDBG>L
?NKMA>K B=>GMB?R :G= NG=>KLM:G= M%9 1BHGMKB:GIGIBEH G
:<MBOBMR P> I>K?HKF>= BGO>LMB@:MBHGL HG :>G>P FHN
DBG:L> =HF:BG =N> MH : LBG@E> FNM:MBHG :M M/AA> :<MBO
4A>G :G:ERSBG@ <A:GG>E ?NG<MBHG:EBMR :G= >QIK>LLBH
<A:GG>E PBMAHNM DBG:L> :<MBOBMR BL ?NEER ?NG<MBHG
:G= ! <HG<>GMK:MBHGL MH <HG?BKF MA:M MA>K> P>K> G
MA> LRLM>FB< E>O>EB@EB&@:?HEEHPBG@ 1 <>EE :<MBC(
MH >GLNK> GHKF:E 1 <>EE IKHEB?>K:MBHG %HP>0>K P> 7%
MA> :;:L:E E>O>EL H? =B??>K>GM <RMHDBG>L LI><B?B<:EE
@>G>K:EBS>= K>=N<MBHG H? <RMHDBG>L IKHFIM>= NL MH
LRLM>F HK@:GBS:MBHG :M MA> <HK> LBM> H? BML :<MBC
=K:F:MB< K>=N<MBHG H? BGMK:>IBMA>EB:E 1 <>EEL PAB<
>QIK>LLBHG H? MA> | IKHM>BG ! BL : @NM AHFB(
>QIK>LLBHG L>>FL MH ;> BG?EN>G<>= ;R MA> 1/-* DBG:
o*! P:L B=>GMB?B>= :L D>R FHE><NE> BG MA> <:L<:=> H
! &G HNK LMN=B>L P> <HG?BRKE>34:MAPVMRL$#K> BGOHEO>
BG ! >QIK>LLBHG :G= BG MNKG 1/-* DBG:L> :<MBOBMR B
0*! IAHLIAHKRE:MBHG :G= :<MBO:MBHG &G EBG®GGPBBAD: G
<:L<:=> :ELH 1A =B??>K>GMB:MBHG P:L :GHF:EHNL BG M/
<>EEL :ELH >QIE:BGBG@ MA> K>=N<>= &) E>O>L BG MA
BL =N> MH BFI:BK>= 0*! |AHLIAHKRE:MBHG PAB<A BL >B|
K>@NE:M>= ;R 1/-* DBG:L> :<MBOBMR 1A> 1A <>EE LN;L>



MA> [>KLBLM>G<R H? :NMHBFFNG> =BL>:L>L 4BGMA HN!
BFIHKM:GM KHE> ?HK 1/-* BG 1 <>EE =>0>EHIF>@M :G=}
?HK IHLLB;E> MK>:MF>GML :@:BGLM IKH BG?E:FFKMHKR (
MA> 1/-* DBG:L> BL BFIHKM:GM ?HK 1 <>EE <HEHGBS:M
1A =B??>K>GMB:MBHG :G= MANL BFFNG> LRLM>F AHF>H

'L %+!12!'YAGEBEA2)%-2% %8%/2.0 1K¥W~2)%>G DH=B>KM
>BG -KHM>BG =:L =NK<A >BG>G -HK>G ?HKF>G=>G

0>KBG 1AK>BGBIG> @>;BE=>M PBK= 1/-* BLM PB<AMB®@

NG= >BG @>P>;LLI>SB?BL<A>K (GH<D HNM BF 1ARFNL ?Z
"GMPB<DENG@ PVAK>G= =>L IHII>EM +>@:MBOAGKOM: =]
>GMPB<D>EG DHG=BMBHG>EE> 1/-* (GH<D HNM *VNL> L
A:;>G >BG > BG@>L<AKVGDM>L &FFNGLRLM>F IB>L> OM
1/-* (:G:E NG= H=>K =B> (BG:L> >BG> PB<AMB@> /HEE>
LIB>E>G N\>K=>F PNK=>G !>?>DM> BG =>K "QIKEIELBHG
4. <ALMNFL?:DMHK>G ?>LM@>LM>EEM 2F £#B061l/XIEEE =>K
DMBOBMVM AB>K:>B @>G:N>K SN NGM>KLN<A>G A::>G

SNGNMS> @>F:<AM =:L >BG> >BGS>EG> -NGDMFNM:MBF
(BG:L> :N?P>BLM ( / "BG> G:ERL> =>K 1/-* (:G:E #
"QIK>LLBHG >K@:; =:LL =>K (:G:E HAG> (BG:L> DMBOBI
4BK A:;>G P>BMPE=*@(HGS>GMK:MBHG>G BF O0>KNF :G:E!
>LMVMB@>G =:LL >L D>BG> LB@GB?BD:GM>G 2GM>KL<
@B;M A:K:DM>KBDB®IG<E> :EL />:DMBHG :N? 1 7>EE DI
LB<A>K =:LL =B> 1 7>EE -KHEB?>K:MBHG GHKF:E :;EVN?!
2GM>KL<AB>=> BG =>K ;:L:E>G (HGS>GMK:MBHG O>KL<AB
&) $ 0# NG= &) @>?NG=>G !B>L> :EE@>F>B&>M/>=NI|
NGL =:SN @>?ZAKM =B> K@:GBL:MBHG =>L &FFNGLRLM>
=>F |:KF @>G:N>K SN NGM>KLN<A>G %B>K ?:G=>G PBl
>BG> =K:F:MBL<A> />=NDMBHG =>K BGMK: >IBMA>EB:E>C
! D:NF GH<A >QIKBFB>K>G ! BLM >BG iC"HFBG@h &
L>BG> "QIK>LLBHG L<A>BGM =NK<A =B> 1/-* (BG:L> [



P>K=>G (ZKSEB<A DHGGM> 0* ! :EL O<AEZLL>EFHE>DZE E

B=>GMB?BSB>K>G P>K=>G =B> SNK %H<AK>@NE:MBHG (
2GM>KLN<ANG@>G ;>LMVMB @0*G! IR@GIBR>@> ;>B =>K
"QIK>LLBHG OHG ! BGOHEOB>KM LBG= NG= LHFBM =B> 1/-

PB<AMB@> /HEE> ;>B =>K -AHLIAHKREB>KNG@ NG= DMBOB
U;>K>BGLMBFFNG@ FBM =>G !>?0B® SGEBGLB>X> 1K N\>K=>F
=B> IB??>K>GSB>KNG@ OHG (BG:L> =>?BSB>GM>G 1 7>EE
; >>BGMKV<AMB@M PH=NK<A :N<A =B> K>=NSB>KM>G &) [

>KDEVKM P>K=>G DYGG>G 4BK G>AF>G :G =:LL ?zK
2GM>KL<A>B=> >BG =BK>DM>K H=>K BG=BK>DM>K I>?>DM BC
=NK<A =B> 1/-* (BG:L> O>K:GMPHKMEB<A BLM "BG> 3>KF:

ON;MRIL PBK= NGM>K :G=>K>F ?7ZK >BG>G L<AE><AM
NMHBFFNGDK:GDA>BM>G O>K:GMPHKMEB<A @>F:<AM &G NC
PB<AMB@> /HEE> OHG 1/-* BG =>K 1 7>EE "GMPB<DENG@ =
MA>K:I>NMBL<A> "BGLB<AM>G ?ZK FY@EB<A> >A:G=ENG@ >
I"KF :LLHSBB>KM> "KDK:GDNG@>G :N? %B>K BLM =B> 1/-*

(HEHGBL:MBHG =>L !'"KF>IBMA>EL FBM 1 7>EE>G LHPB> =B>
LHFBM ?ZK =B> %HFYHLM:L> =>L &FFNGLRLM>FL



+ & !

+&+ & %

&G >:KER . @KHNI H? L<B>GMBLML :M MA> 2GBO>KL
.7 GHKF:E >E><MKHK>MBGH @ KOLAR/(K®IL |G LL>."HBE % 0G M
1A> FNM:MBHG <:NL>= HGER : MK:GLB>GM K><>BMHKAPHM:

>R> H? MA>L> ?EB>L HL>GL :G= *:GGBG@ HKB®®@K > -
MA> ENM:MBHG POL-KBE>=0%#%/2.Q0/.@% @)+ HL>GL :G=
*:GGBG@ #NKMA>K LMN=B>L <HG?BG>= MA> 1/- |

>QIK>LL>= BG IAHMHK><>IMHK <>EEL *HGHEBEHE =G/ ;BIGB
LN<<>LL?NEER BLHE:M>= MA> >GMBK> |IKHM>BG <H=BGQ@
?HNG= MA:M BM P:L LI><B?B<:EER EH<:EBS>= M MA>
IAHMHK>:<MBO> :K>: HG MA> <>EE F>F;K:G>MA>» MRAS>=R>
INM:MBO> IKHM>BG LMKN<MNK> ?HK 1/- IK\HAMH BG O @ & BM|
BG BHG AHF>HLM:LBL P:L IKHIHL>= *HGM>EE :G= /N;BG

3B: AHFHEH@R L<K>>GBG@ MA> ?BKLM F>F;>KL H? MA>
P>K> B=>GMB?”B>= :G= LHHG LN;=BOB=>= BGMH LBQ ?:FI

O:GBEEHB= 1/-- IHER<RLMBG 1/-*) FN<HEBIBG 1/-
F>E:LM:MBG #B @ +BEBNL :G= ,PLB:GBD 1A>
MK:GLF>F:K:G> LMKN<MNK> ?HKFBG@ : IHK> K>@BHG P

FHLM H? MA>F 1/- 1/-3 1/-* 1/- <:KKR <HGL>KO>=
MA> M>KFBGNL LAHKMER :?M>K MA> LBQMA MK:GLF>F;
EBD> =HF:BGf #B@ 1A> 1/-+ +H *><A:GH /><>IMHK -]
?:FBER BGLM>:= BL FHK> =BLM:GMER K>E:M>=<M*+H=- MBA> H
F:FF:EL ):SS>KB >M :E EE 1/- <A:GG>EL :K> >QIlk
IE:LF: F>F;K:G> H? :EFHLM >0>KR <>EE MRI> BA&>KENNMA>
H? : +::6= HMA>K <:MBHGL 1ANL 1/- <A:GG>EL <:G
?NG<MBHG LN<A L GH<B<>IMBHG M:LM> MK:GL=N<ME
M>FI>K:MNK> L>GL:MBHG #NKMA>KFHK> MABL BHG

AHF>HLM:MB< :G= FHMBE> ?NG<MBHGL +BEBNL :G= ,PLB
P>K> MAHN@AM MH ;> MA>KFH L>GLHKL LN<A :L 1/-



3>GD:M:<A:E:F :G= *HGM>EE %HP>0>K ?NKMA>K LMN:
HGER LHF> BHG <A:GG>EL PBMABG >:<A ?:FBER :K> :<MN:E
1/-3 [ 1/-3 [ 1/-3 [ 1/-3 [

1/-* [ [ :G= 1/- [ SEFHGM> :G= 3B:G: EMA
BM BL <HFFHG MH =>?BG> 1/-* :L : ?:FBER H? <A:GG>EL LA:}
BM A:L :>>G K><>GMER LAHPG MA:M MA>R =B??>K BG =HF:B
<:MBHG L>E><MBOBMR :G= :<MBO:MBHG F><A:GBLFL O0<AE

I>LIBM> MA> :;HO> F>GMBHG>= H;L>KO:MBHGL 1/-* <A:G(
<HFFHG ?>:MNK>L : NGBJN> EHG@ <HGL>KO>= + M>KFBGNL
P>EE L :G >QM>G=>= M>KFBGNL #NKMA>KFHK> MAK>>

?:FBER 1/-* 1/-* :G= 1/-* K> <A:K:<M>KBS>= ;R : M>KFBC
=HF:BG PAB<A BL PAR MA>R K> H?M>G K>?>KK>= MH :L g<.
0lI><B?B<:EER 1/-* :G= 1/-* =B?7?>K ?KHF HMA>K 1/-* <A:G(
MA> HGER DGHPG BHG <A:GG>EL <HGM:BGBG@ : DBG:L> =
$N=>KF:GG 1A> DBG:L> BL : L>KBG> MAK>HGBG> D
‘NMHIAHLIAHKRE:MBHG :G= BM BL DGHPBGLL> RHFBIER @G >BM
+ M>KFBG:E EH;> L><HG=:KR :G= M>KMB:KR LMKN<MNK> 6:F:
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/-96+ %.+ %#" ).'33+1 ,'2/1= /3 LAEBMKEBEFE>GM K><>IMHK IHM>GMB
K> BGM>@K:E F>F;K:G> IKHM>BGGGPEB<AAxXM/-L?BHESEERABL =BOB=>=
LN;?:FBEB>L

1/- <:GHGB<:E 1/-3 O:GBEEHB=G 11/*- FIHEERMRMBIBG 1/-*) FN<HE
1/- :GDRKBG :G= 1/-+ +,*- EBD>- BA>S?HNMM>MKGIER BG BGO>KM>;K:
PABE> 1/- BL : IL>N=H@>G> BG AEFBGLFBxM ?NG BUWBHGA:GG>EL K> =
BG F:GR =B??>K>GM MBLLN>L :G=R <3BE BMGRIHE O P-ASKEG HMIO>KL> |A
IKH<>LL>L LN<A :L L>GL:MBHGKHBHG AHK>GINVMINBR-ARN:KB EHG L>E><M
<:MBHG <A:GG>EL HGER : ?»PKFK>BB@RAERGER MPH 1/-* :G= 1/-*
I>KF>:;E> ?HKEB@NK> ?KHF +BEBNL :G= ,PLB:GBD



+&,& 1 (

0+1+0+ # # 5

1A> 1K:GLB>GM /><>IMHK -HM>GMB:E *>E:LM:MBG EBD> <
B=>GMB?B>= BG INGG>EL >M :E BGBMB>EER BN
:NMAHKL B=>GMB?B>= F>F;K:G> =>|HE:KBS:MBHG KN> MH :<
IHM>GMB:E <A:GG>EL ;R IAHLIAHEBI:L> INGG=ERBN6A <HE
R>:LM MPH AR;KB= L<K>>G HG : K:M ;K:BG EB;K:KR ?HK I
NLBG@ -)L ;:BM :G= B=>GMB?B>= : DBG:L> PBMA LMKHG@ L
DGHPG DBG:L>L MA> FRHLBG A>:0R <A:BG DBGMBHGG= M
?:<MHK DBG:L> &M P:L G:F>= -)&( ?HK fIAHLIAHEBI:L>

<<HK=BG@ER MA> <HFIE>M> IKHM>BG <HGLBLMBG@ H? <
G:F>= el/- -)&(f 4AHE> <>EE :G= LBG@E> <A:GG>E K><HK
<>EEL A>ElI>= MH <A:K:<M>KBS> MA> 1/- -)&( <NKK>GM
=>L<KB;>= :G HNMP:K=ER K><MB?RBG@ <NKK>GMA%t= LN@
DBG:L> ?HK <A:GG>E :<MBO:MBHG /NGG>EL >M :E

OAHKMER MA>K>:?M>K +:=E>K KMO@BRNEGMBP==<A*@&@G>E :L )1/-
K>?>KKBG@ MH MA> GHF>G<E:MNK> :EK>:=R IKHIHL>= ;R

%:KM>G><D >M :E 1A>R =>FHGLMK:M>= : ?BG=:F>GN
?HK <>EE LNKOBO:E :G=:MK G &PKMRH? :ELH : K>@NE:MHK
)1/- MA>R JN>LMBHG>= MA> KHE> H? MA> DBG:L> :L : IHI
1A> :NMAHKL >QIE:BG>= MA:M /INGG>EL :G= <HERNXK>rNGM LA
:FIEBMN=> =N> MH MA> <<KHPBGREM@> :==BMBHG M : F* +:
LM:G=:K= BGMK:<>EENE:K LHENMBHG +:=E>K >M :E [IKHI
L>= HG 1@ :G= *@Q<A:GG>E BGAB:BMBHG :G= : IBOHM:E ;NM

KHE> H? MA> DBG:L> +:=E>K :G= <HEE>:@N>L ?NKMA>K <t}
GHM >LL>GMB:E ?HK <A:GG>E :<MBO:MBHG +:=E>K >M :E

&G 6:F:@N<AB >M :E :ELH B=>GMB?B>= : G>PHKHM>B(
:G= : DBG:L> =HF:BG PAB<A K>O>:E>= LBFBE:KBMB>L MH >
MA> <:M:ERMB< LBM> :G= MH F>M:;HEB< >GSRF>L <A:K:<M>
6:F:@N<AB >M :E 2GMBE MABL e<A:GSRF>f P:L



>:<A L<B>GMB?B< K>IHKM A:( 6:F:@N<AB >M :E 1

:G=)1/- +:=E>K >M ' E #BG:EER : <HERBOMM>>
HK=>K MH >LM:;EBLA : <HFFHGER :<<>IM>= GHF>G<E:M
G:FBG@ MABL <A:GG>E 1/-* *HGM>EE >M :E

EE MAK>> K>L>:K<A @QKHNIL LBFNEM:G>HNLER =BL<HO:
?>:MNK> HPBG:L> =HF:BG ;> EHG@BG@ MH NDBG: IMRIB<:
?NL>= MH :G BHG <A:GG>E =HF:BG ?KHF MA> 1/- ?:FBER

0BG<> MA>G F:GR ?NKMA>K LMN=B>L HG 1/-* A:0> ;>:
<HG<ENLBHGL HG MA> KHE> H? MA> DBG:L> :<MBG@BMR N\
BML :<MBO:MBHG F><A:GBLF :K> GHM :EP:RL MA> L:F> ;
FHK> K><>GM LMN=B>L NG=>KEBG>= MA> BFIHKM:G<:
F:FF:EB:G LNKOBO:E +:=E>K >M 'E /IR:S>EPQL >BME
K>F:BGL JN>LMBHG:;E>DPBAGMA>IK:RA> KHE> BG <A:GG>E
AHP BM BL K>@NE:M>= :G= :<MBO:M>= BML>E? 1A>L> |
BGO>LMB@:MBHG

O+1+1+#!$ #93! ! # " 5

1/-* BL :G :FBGH :<B= IKHM>BG :G= BML <HKHKWLIHG:
<AKHFHLHF> BG FB<> &ML LMKN<MNK> BL JNBM> NGB.
?NG<MBHG:E >GSRF> ?HKF MA> IKHM>BG *HK> LI><B?B<:
+ M>KFBG:E K>@BHG : <A:GG>E MK:GLF>F;K:G> K>@BHC
K>@BHG :G= : M>KFBG:E =HF:BG "Q:<MER :IMBGIA> BRLN
EH<:M>=

#HNK 1/-* IKHM>BGL ?HKF MA> BHG <A:GG>E 1A>L> BG

MK:GLF>F;K:G> L>@F>GML O #B @ 1ABL M>MK:F>
<A:GG>E IHK> ;> MP>>G MA> 0 :G= 0 L>@F>GML H4BMAB
:<B='L :G= 6 MA> EH<NL ?HK =BO:E>GM <:MBHG L>E:
FNKBG> 1/-* -:KD >M :E 3>KR >:KER LMN=B>L

?NG<MBHG :L : =BO:E>GM <:MBHG L>E>@MB@> ) NK:IGLIH



BGLB@AML HNMEBG>= : FHK> =>M:BE>= I>KF>:MBHG IKH?B

H *@ *G 0K = : *HGM>BEA 7THEE>K >M :E
01><B?B< K>LB=N>L H? MA> DBG:L> =HF:BG <A:K:
?HKFBG@ : e=HF:BG LP:lIl>= ;BEH;:M> =BF>Kf MAM#A>L MH M
K>LB=N>L G = 6:F:@N<AB >M :E LA> DBG:I

LI><B?B< LBM>L K>LIHGLB;E> ?HK MA> DBG:L> :2MBOBMR

K:PE>R :G= HM> OBFBE:KER FNM:MBHG H? K>LB=N:
JRL - BG ANF:G O<AFBMS >M :E PAB<A BL >
<HGL>KO>= ERLBG> K>LB=N> H? <E:LLB<:E DBG:L>L MA:M |
DBG:L> =>:= [KHM>BG HMA )RL :G= LI =SBNKANMBHG L K
DBG:L> :<MBOBMR *MLNLABM: >M :E &G <HGMK:LM
?.FBEB>L MA> M>KFBG:E EH;> H? MA> 1/-* DBG:L> =HF:
SBG< =HF:BG :B@=:KG MH IE:R : LMKN<MNK:E KHE> ?HK 1/-*%*
'E

Melastatin homology
domains

0 Channel pore forming segment (aa 1036 - 1086)
= Coiled-coil domain (aa. 1198 - 1250)

B Serine/Threcnine rich region (aa. 1280 - 159&)
& Exchanged segment (aa 1551 - 1577)

& Kinase domain (aa 1587 - 1824)

" Nucleotide binding region (aa. 1784 - 1800)

i

#B@NK> 1/-* LMKN<MNK> 1A>FIB<MNE>>H>M:BEG >IN HBLA>= BG BL :
L<A>F:MB< =B:@K:F LAHPBG@ MAZZ/FPH=NEKK £MMNBEPNK> HRPG@E> LN;NGI
1/-* <HGM:BGL LBQ MK:GLF>F;K:G><=HENEGK +1M>KBFEBR\GK{L A:K;HKL : K>@
K>?>KK>= MH :L F>E:LM:MBG AHFKEB@\WR. B{3<BEB=x4IA> 1/M>HQ H? T AB@
<HGL>KO>= K2LB=NA> <HBE>= <HBE =HF:BGH®RBGE KB < A. XK-HEIB>HKE A KEN >
DBG:L> =HF:BG K>= 1A> FHLM IGNLNPBMAB G BVGAY> F NWH-HIBBHGNL (K> AB@A'E



#B@NK> ?KHF 6>> >M E I BKEGM>=MBO>KHFIFIHGL MMKB;NMBH

4ABE> MA> ?NG<MBHG:E KHE> H? MA> DBG:L> K>F:BGLlL

<A:GG>E BL ;> MM>K <A:K:<M>KBS>= A:GG>E <HG=N<MN
<A:GG>E K><HK=BG@L K>IHKM>= : 1/-* <HG=N<M:G<> H"
<HG=BMBHGL :G= G>@:MBO> F>F;K:G> OHEM:@>L (>KL<
(>KL<A;:NF >M :E +:=E>K >M :E <MBO:M>= 1/

<A:K:<M>KBLMB< LF:EE BGP:K= <NKK>GML :M G>@:MBO>
K><MB?RBG@ <NKK>GML :M IHLBMBO> OHEM:@>L /NG
IARLBHEH@B<:E G>@:MBO> F>F;K:G> IHM>GMB:EL 1/-*
<NKK>GML PAB<A K> F>=B:M>= ;R BHG ?ENQ I6Z ZBO:E>G
?KHF MA> >QMK:<>EENE:K LlI:<> BGMH MA> <RMHLHE =H
+:=E>K >M ' E

e%HP>0>K ‘M IHLBMBO> F>F;K:G> IHM>GMB:EL PA>K
>QI>KB>G<> LN??B<B>GM =KBOBG@ ?HK<> MH >GM>K MA
BGMK:<>EENE:K <:MBHIGLLBGI<WK>:L>( :G= :M IHM>GMB:EL
F3 MA> FHGHO:E>GM <:MBHG ?ENQ>L ;><HF> JNBM> |
<A:K:<M>KBLMB< HNMP:K=ER K><MB?RBG@ <NKK>GM OH
PA>G <HFIE>M>ER K>FHOBG@ >QMK:<>EENE:K =BO:E>G
FHGHO:E>GM <:MBHGL BGP:K=ER :G= MABL PBEE EB
K>E:MBHGLABI K>0>:EBG@ ;HMA 1/-* "L >QJNBLBM> LI
MK:GLIHKM :G= MA> E:<D H? :GR LB@GB?B<:GME>BEM: @:>

O+1+2+ $ # 5

L :EK>:=R F>GMBHG>= :;HO> MA> 1/-* <:MBHG <A:GC
BFIHKM:GM ?HK MK:GLIHKM:MB H®&=HGFHEGMEBE® 7THEE>K
#NKMA>K BM A:L ;>>G BFIEB<:M>= BG MREMCHFBNE:



*@ AHF>HLM:LBL 'BG >M :E /IR:S:GHO: >M :E &
K>@NE:MBH&:GB?2E@>K>0>EL KML >M E 4>B >M E

M :<B=B< | % PA>G MA> I>K6=MBHGBBAB@M>= FHGHO:E>(
<:G l:LL MAKHN@A 1/-* M IARLBHEH@B<:E % MA> FHGH

I>KF>:M> MAKHN@A MA> |IHK> 'B:G@ >M :E GHMA
FHGHO:E>GM <:MBHGL I>KF>:;BEBMR BL LMHII>= ;R FB<KHF
:G= : :M G>NMK:E HK IARLBHEH@B<:E 1% +NF:M: :G= ,D:=

1/-* <NKK>GML :K> MB@AMER K>@ NE: M%= ;ROBGNM«KE = HBEBN-E
E>O>EL +:=E>K >M E 1ANL MA> <NKK>GM P:L BC
F:@G>LBNF GN<E>HMB=> K>@NE:M>= F>M:E BHG <NKK>GM
<:MBHG <NKK>GM 1A>K>?HK> M <HG= B® BGINGLE >RHAPK=>>R K::
BGMK:<>EENE:KER =>IE>M>= 1/-* <NKK>GML BG<K>:L> B
*@ :G= *@ GN<E>HMB=>L :M MA> M>KFBGNL K>@NE:M> M
O<AFBMS >M :E ,MA>K LMN=B>L MKB>= MH <E:KB
IHLLB;E> BGM>KIE:R H? MA> <A:GG>E :G= MA> DBG:L> E
HGL>JN>GMER L>O>K:E FNM:MBHGL A:0> ;>>G <K>:M>=
K>@NE:MBHG H? <A:GG>EG= M® OBNHE 0BV B> L HFIE>M> ==

MA> DBG:L> >EB<BM>= : |IHLLB;E> KHE> H? MA> DBG:L> =
' <MBOBMR LBGE'<SLAHP>= LMKHG@ <NKK>GM @BGAB:BMBH(
8*@1-% /R:S:GHO: >M :E 0<AFBMS >M :E 1ABL
>QIE:BG>= OB: : AB@A>K L>GLBGVEBB@®R LBRM>MASBG@> BM
>QIlHL>= MH MA> <RMHLHE :G= EHL>L MA> elKHM;»><MBHGTf |
MRIB<:EER IHLBMBHG>= G>QM MH BM #NKMA>KFHK> : L

DBG:L> =>:= FNM:GM ( / ?HK MA> FENKBG> FNM:GM >E
<NKK>GM BGAB;BMBHG ;R *@ 1- :G= *@ $1- 1ABL BG

BFIHKM:G<> H? MA> FNM:M>= )RLBG> K>LB=N> L :G BGM>
:G= <HG?BKFL MA> ARIHMA>LBL F>GMBHG>= :;HO>B 0<AFBWN
>M E OHF> FHE><NE>L FH=NE:M> 1/-* <A:GG>E :<ME
<R<EB< :=>GHLBG> FHGH IAHLIA:M> PAB<A BG=BK><MER
LBG<> BM K>@NE:M>L B3MKA@A<>BRBE:R:t@AHPG ;R =>E>MB
LBM> =BK><M>= FNM:@>G>LBL H? MA> DBG:L> =HF:BG

HNKMA>KFHK> IAHLIA:MB=REBGHLBMHE ?HK BILBGAHLIA<NM>
F:BGM:BGL LM>:=R LM:M> <NKK>GM E>O>EL HK BGAB;BML



INGG>EL >M :E EE H? MA>L> BGLB@AML M:D>G M
1/-* L L>GLHK H? =B??>K>GM <A>FB<:E HK IARLB<:E <A:G

&G LNFF:KR 1/-* <A:GG>E :G= DBG:L> BGM>K:<M PBMA >:<
>:<A HMA>KhL K>@NE:MBHG MANL =>M>KFBGBG@ BG=BOB
G>>= ?NKMA>K BGO>LMB@:MBHG I[:KMB<NE:KER LBG<> MA
:G= <HGM>QM 6>> >M :E



O+1+3+ 51 & #" %! $" $ !

&G HG> H? MA> ?BKLM LMN=B>L PA>K>BG MA> :NMAHKL <H

AHF>HLM:LBL MA>R :ELH :MMKB;NM>= : K>@NE:MHKR KHE
K>LI><M MH MA> <A:GG>E :<MBOBMR HMA =HF:BGL <HGI
G>@:MBO> ?>>=;:<D EHHI 0XAKHE M-S ;RM* @G '‘BG >M E

B=>GMB?B>= :G >LL>GMB:E KHE> ?HK 1/-* BG F:FF:EB:G <>
/IR:S:GHO: >M :E H??>K>= ?NKMA>K BGLB@AM BGMH MA
AHF>HLM:LBL /R:S:GHO: >M :E &G MABL LMfN=ERE MA>R
IKHEB?>K:MBHG BG 1%6 4542BRBB>6GM.M>F <>EEL /R:S:GHO

MANL <HG?BKFBG@ =:M: H? : IK>OBHNLER INGEBLA>=

' <AB<D>G <>EEL O0:AGB :G= 0<A:K>G;>K@ :G= LN
?KHF O<AFBMS >M :E &G 0:AGB :GR O0<A:K>C
K>IHKM>= : FHK> <HFIE>M> >QIE:G:MBHG PA>G =>FHGLM

>LL>GMB:E =NKBG@ MA> 0 |IA:L> H? MA> <>EE <R<E> BG I:
?HK ITAHLIAHBGHLBMB=> DBG:L> =>1>G=>GM @KHPMA ¢
K>@NE:M>BGR@ENQ =NKBG@ MA> $ IA:L> H? MA> <>EE <R
JN:GMBMB>L H? 1- :G= HMA>K |IAHLIAH GN<E>SHMBP>L G>>
*@ 0:AGB :G= 0<A:K>G:;>K@ 1A> ?BG:E =>FHGLMK
1/-* =>?B<B>GM <>EEx>PBKB>Gd®™M :NM <>EE OB::BEBMR

<HNE= ;> K>L<N>= ;R LNIIE>F>GMBG@ MA> CCCQAMBKGEE F>=
0<A:K>G;>K@ *HK>HO:=K M@ IAHLIAHKRE:MBHG H? MA>
?:<MHK >"# MAKHN@A BML DBG:L> PAB<A BG MNKG Bl
F:FF:EB:G M:K@>M H? K:I:FR<BG GNMKBMBHG K>@NE:MHK

K><>GM K>0B>P IN;EBLA>= BG LNFF:KBS>= =B??>K>
1/-* hL KHEX)2@G3- 4)4L : I>KF>:;E> <:MBHG <A:GG>E BG =«
BL<A>FB: :G= LMKHD> > :G= ONG 1A>R LI><NE:N

F>=B:M>LBG?ENQ +*! K><>IMHKL =NKBG@ MA> >:KER IA:L
PAB<A :<<>E>K:M>= MA> [IKH=N<MBHG H? K>:<MBO> HQR@:
ONG ):M>K <A:G@>L BG MA> >GOBKHGF>GM5=LN<A :L
BG<K>:L> H? ?K>> K:=B<:!:EL ?>>=;:<D MH ?NKMA>K :<MB!
:==BMBHG:BG?ENQ :G= MANL LMKHD> K>E:M>= K>|I>K?NLB



K>F:BGL :G HI>G =BL<NLLBHG HG : IHM>GMB:E IKHM><M
1A>L> ?BG=BG@L F:R EBGD 1/-* MH >Q<BMHMHQB<BMR
IKH<>LL>L :G= <>EE =>:MA > :G= ONG #NKRMA>K

1/-* L : : <A:GG>E A:L ;>>G >EN<B=:M>= ;R E:IA:F :G:
1/-* >F;KRHGB< FRH<:K=BNF :G= LBGH:MKB:E GH=>

. E:MBH@)2BDGM>GLBO>ER K>=N<>L ¢MKGGILBE>BNL?BKBG @

<:NL>L =HPG K>@NE:MBHG H? %<G :0 :G= 0"/ : FI-
AHP 1/-* =BLKNIMBHG E>:=L MH BFI:BK>= =B:LMHEB< F>|
‘NMHF:MB<BMR AB@AEB@AMBG@ : IHLLB;E> MAKKBI><NMB
=>?B<B>G<B>L 0:A >M :E /I><>GMER !>L:B >M E =
1/-* <A:GG>E BG MA> #:L BG=N<>= ! IHIMAHMBG&<IKH&>LL
NIHG <E>:0:@> H? MA> <:K;HQR M>KFBGNL :MFBGM?>R <:L
<A:GG>E :<MBOBMR LMK>G@MA>GL MA> #:L K><>IMHK LB
:IHIMHLBL 1A>R HNMEBG>= MABL <A:BG H? >O0:t&GMEER2M>
=H GHM NG=>K@H #:L BG=N<>= :IHIMHLBL HGL>JN>C
BFIHKM:GM ?HK #:L K><>IMHK BG=N<>MAMNIMHNBKHLB®@ G!:
>M :E

&G :==BMBHG 1/-* DBG:L> <:G :NMHIAHLIAHKRE:M> BML>/|
0>K 1AK LBM>L A:0> ;>>G F:ll>= PAB<A K> EBD>ER MF
*HK>HO>K BM A:L ;>>G =>FHGLMK:M>= MA:M MAREI1IM-¥* D
HMA>K LN; )L -MK):M>HK BGLM:G<> :GG>QBG IHKHODHO :G=
-) IAHLIAH EBI:L*>:LHG 1HPG> >M :E >"#D > |
>S>EHG@:MBHG ?:<MHK DBG:L> ->KK:N= >M :E N>L I>:L
LIS><NE:M>= MA:M 1/-* IE:RL ::KMB®:BIBHE ;R >GLNKBGG@
:<MBO:MBHG E>0 HPHL)IAHKRE:MBHG H? 0>K 1AK LBM>L
<A:GG>E :<MBO:MBHG !>:LHG 1HPG> >M :E BLGG>C
BG<K>:L>= ;R 1/-* DBG:L> ?HENRBRHFP>GM, RMBHG GG>QBG |
BG?E:FF:MHKR IE:R>K BG MA> @EN<H<HKMB<HB=>K:L<:=>
<>EENE:K |IKH<>LL>L LN<A :L @KHPMA |IKHEB?>K:MBHG
/IR:S:GHO /I><>GMER BM A:L ;>>G LAHPG MA:M <:
MK:GLEH<:MBHGL K> 1/-* DBG:L> =>1>G=>GM PABE
IAHLIAHKRE:MBHG P:L DBG:L> BG=>I1>G=>GM 6H@B >M

=>FHGLMK:M>= MA:M E=HLM>BIGGENWMKB@Z@/>&K>KH@N<MB



1/-* L>GLBMBO> DBG:L> BGL>GLBMBO> F:GG>K PA>K>:L
P:L <HG?BKF>= MH K>JNBK> MA> 1/-* DBG:L> =HF:BG BGI
MBF> MA> 1/-* DBG:L> =HF:BG P:L LAHPG MH ;> >LL>GMB
I:MAP:R MHP:K=L IKH=N<MBHG H? IKH BG?E:FF:MHKR F>=B:|
DGHPG K>G:E BHG K>@ N&EE=MHKMF@GIG PR EE PAB<A FB@AM :
:G BG?E:FF:MHKR KHE> PABE> FH=NE:MBG@ 1/-* <A:GG>E

1A> >ND:KRHMB< >EHG@:MBHG ?:<MHK >"# F>=B:M>L K
MA>K>;R K>@NE:M>L [IKHM>BG MK:GLE:MBHG &ML <M
IAHLIAHKRE:MBHG :M 1AK PAB<A P:L MAHN@®AM MH ;> |
DBG:L> %HP>0>K MA> >GA:G<>= 1AK IAHLIAHKRE:MBHG
HGER BG=BK><MER ;R 1/-*% &G HMA>K PHK=L BG<K>:L>
H<<NKK>= OB: :??><MBG@ MA> :FHNGM H? >"# hL <H@G:M>
IAHLIAHKRE:MBHG :M 0>K ;R MA> 1/-* DBG:L> =HF:BG ->K

E:KD :G= <HEE>:@N>L LAHP>= MA:M 1/-* :?2?><ML :<MHF
IAHLIAHKRE:MBHG H? FRHLBG && A>:0R <AEBD OB K@ N

1A>K>?HK> 1/-* FB@AM ;> BFIEB<:M>= BG <>EE :=A>
E>N<H<RM>L MAKHN@A MA> >G=HMA>EBNF :EEHPBG@ BFFI
MBLLN> HG?EB<MBG@ K>LNEML A:0> ;>>G H;M:BG>= H
LBE>G<BG@ H? <A:GG>E :<MBOBMR >GA:G<>= @KHPMA IKFE
HQB=> OB: "/( > G@:@>F>GM BG %23" L ANF:G NF;BEB-=«

>G=HMA>EB:E <>EEL E=HEB :G= *:B>K GHG>MA>E>L
@KHPMA $ IA:L> :G= MA> FB@K:MBHG H? %*" BRBIEG FB<
<>EEL E=HEB >M :E E=HEB :G= *:B>K 1/-?

>LL>GMB:E I:KM BG MA> K>@NE:MBHG H? BFFNG> K>LIHGL?>
:G= MK:??B<DBG@ MAKHN@A MA> >G=HMA>EBNF

1/-* :ELH L>>FL MH ;> BGOHEO>= BG ARI>K@QKRIMBB@ERF: (
AB@A @QEN<HL> BG=N<>= =><K>:L> H? "/( LRGMA>LBL
LBE>G<BG@ H? 1/-* ONG >M :E %>K> 1/-* L>>FL M
<>EE =>:MA :G= BGCNKR :L =>L<KB;>= ?HK %23" L 6>> >
G>NKHGL > :G= ONG :G= F:GR HMA>K-FNGEBE<MIRRE:EL B(
I>L:B >M E



&G LNFF:KR 1/-* A:L ;>>G BG=B<:M>= L <KBMB:<€IE ?HK
>F;KRHGB< =>0>EHIF>GM /R:S:GHO: >M :E G<>EE (
O<AFBMS >M :E @KHPMA O0:AGB :G= 0<A:K>G;>
'IHIMHLBL !>L:B >M :E

0+1+4+ nyg 16 16 $ ||(||#
n# non

0>0>K:E >QMK:<>EENE:K :G= BGMK:<>EENE:K LB@G:EBGC(
LRLM>F 1A>L> BG<EN=> BHGL :M MA> LF:BHEHXIM TFHIK:>
BGLM:G<> :K> P>EE DGHPG ?HK MA>BK KHE> BG BFFNG

LB@G:EBG@ E>:=L MH ANF:G BFFNGH=>?B<B>G<B:
K>@NE:MHK H? BGMKB@>E&EEBE® BG BFFNG> <>EEL BL
K>E>:L> :<MBO<dM>6G>E PAB<A BL :ELH MA> FHLM BFIHE
<>EE IKBFBG@ #B@ #>LD> >M ' E ,MA>K BHG <
:<MBO:MBHG LI><B?B<:EER FH=NE:M> F>F;K:G>KB{VBG@ B
?HK<> ?HBBG?ENQ 1A>L> <A:GG>EL <HHI>K:M> MH F:BG
=NK:MBHG H?LB @G :E <<HK=BG@ER BHG <A:GG>EL LN«
PBMA IHM:LLBNF <A:GG>EL (0G= <@EHKB=> A:GBHEL
K>@NE:M> MA> F>F;:K:G> IHM>GMB:E :G= MANL <HGMKB;
HL<BEE:MBHGL >LL>GMB:E ?HK 1 <>EE :<MBO:MBHG tAC
'E
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/-96+ '1)/92 7/-3'1/3- 86/--+6+* (= 8.+ % ¥#+%1 ¥+)5H6646 $ '6+
'Y)+7746= 241+)91+7 ,46 /378'3)+ 'A*8/4IAB91 <>EEL K><H@GBS> MA:
:GMB@>G MA> 1/ LB@G:EBG@ <BkA:£>:EBL MNBOAM><MPA=MBAG H? -)
@>G>K:MBHGHP £ OB: -&- -AHLIA:MB=REBGHLBMHER=KBEREGS &-
MH MAKX<>IMHK EH<:M>= BG MA> >G=HKIELNEBKBKEXMB&GNMEAF >?2/2ENQ H? -
?KHF MA> "/ MA> BGMK:<>EENE:IG=x:EK8NFOBMNK>BKL&*M>KFBG:E K>@B|I
MA> ENF>G H? MA> "/ L>GL> MASEKO>E<{MB® @ KB-GO<ME<BBF@KHNIL :G= [>]
>QMK:<>EENE:K <:E<BNF >GMKR KO:B: MUN-LM:BGA=GEGEK>:L> H? MA> BGM
<:E<BNF <HG<>GMK:MBHG :<MBO: MGt «# tBIB>NKEGH=zINPBEE :L MA> /:L
DBG:L> I:MAP:R IAHLIAH EBI:L>&-BGHLBMHE MKBLIAHLIA:M> | $ =B:<RI
) 1 EBGD>K ?HK :<MBO:MBHG A?MB=REBIGHL8MHEAHLLBLIAHLIA:M> 01&
BGM>K:<MBHG FHE><NE> / ' ESBENFAKGGE>EL> +#MBGON<E>:K ?:<MHK H
:<MBO:M>= 1 <>EE * - *BMH@>G=IMBO<M>B-GIKHIMW><BBGM>= IKHM>BG DBC
H? D! #B@NK> ?KHF &SJINBGEBH A EBMA I>KFBLLBHG H? MA> -N;EE
,KB@BG:E LHNK<> &SJIJNB>K=H ' %G:LHGBEEG=;14BHG $ ' :E<BNF
<A:GG>EL BGMK:<>EENE:K LB@ G>BRBFEGNHEG EBGMHBFFNGBMMBRIRKB@AM ~
"EL>0OB>K "LI:X: 0) EE KB@AML K>L>KO>=



ELH HMA>K BHG <A:GG>EL <HNE= IHM>GMBHRPEBFEFNGMKE
<>EE LB@G:EBG@ :G= :<MBO:MBHG 1/-* ?HK BGLM:G<>
BFFNG> K>LIHGL>L ;R ;>BG@ |I:KM H? :G >GMBK> BHG <A:

1A> KHE> H? 1/-* BG BFFNG> <>EE LB@G:EBG@ MA>GHM
.;BEBMR HBxG*BH=NE:MBG@ MA> :<MBOBMR :G= >??B<B>G
P>EE >LM:;EBLA>= 1A>K>?HK> <«<IA:GG>EBAB@AER >QIK>
<>EEL H? MA> BFFNG> LRLM>F BM FB@AM ?:<BEBM:M> |
*@ 0:AGB :G= 0<A:K>G:;>K@

K><>GM K>O0OB>P LNFF:KBS>= L>0>K:E LMN=B>BGBG-=E
K>@NE:MBG@ BFFNG> R>LIBPGG>LAM®G MHKKENGM>K IE:R>1
ORLM>FB< AWF>HLM:LBL BL LMKB<MER <HGMKHEE>= :G=
.t LHKIMBHG :G= NKBG:KR MK<MWL =:IE>BBHMB <*®B® FHE><N
K:BG LD>E>M:E FNL<E>L :G= A>:KM BML =>K>@NE:MBH(
FB@K:BG> =>|K>LLBHG :G= >IBE>ILR &M :ELH :<ML :L
>Q<BM:MBHG FH=NE:MBG@ + F>MARE ! :LI:KM:M> K><:
BG?EN>G<>L FRH<:K=B:E <HGMK:<MBEBMR :G= BHG <A:G(
FNL<E> <>EEkKHFI@M>L PBMZAHK: MA> ;BG=BG@ LBM>L
K>LIHGLB;E> ?HK FNL<E> <HGMK:<MBHG K>LNEMBG@ B!
ARIHF:@G>L>FB: PA>K> BM BLFHKPE<:BERL <@l:;E> H?
GM:@HGBSBG@»<B?B<:EER BG MA> 1:G<K>:L MANL FF
<:L<:=>L :G= >GSRF> L><K>MBHG &G ;HG>L BM BL IBOH
<KRLM:EL :G= BG HLM>H;E:LM IKHEB?>K:MBHG => ::BC
*@ BG BFFNGBMR #>G@ 6>G )B :G= <HEE>:@N>L >EB<BM
*@ ;R :G:ERSBG@ : FNM:MBHG PBMABG MA> @>G> H? N
=>FHGLMK:M>= MA:M MA> :;KH@:MBHG H? MA> HKKKKLIH
GNEEB?B>HG?@NQ K>LNEMBG@ BG BG>??B<B>GM :GMBA@
LN;L>IN>GMER BFIBBRENQ: :L P>EE L BFIKHI>K :<MBO:ME

)B >M :E ==BMBHG:EER :BC >M MA ARIHMA>L
G= @1 >QlE:BGBG@ MA>R FB@AM M:D> HO>K ILBFBE:I
%9HP>0>K GH >0B=>G<> P:L IKHOB=>= LH ?:K ?HK L>|:K:
K>@NE:MBHG => ::BC >M :E ON@BFHMH THK<HEE
*@ L K>@NE:MHK H? <RMHDBG>L &G =>M:BE MA>R IK
*@ NI M:D> :G= : =><K>:L> BG BG?E:FF:MHKR <RMHDBG:



G>HG:M:E FHGH<RM>L >QIH><K>MH>@RMHDBG>L IKH=N<
BGMK:<>EENEXK *HIK><MER BG?EN>G<> <RMHDBG>L BM <:G
I:MAH@>G>LBL ON@BFHMH >M :E

&G EBG> PBMA MA>L> BFFNGHEH@B<:E K>IHKMLBGMBLLN>
MARFH<RM>L K>LNEM>= BG :EM>K>= LRGMA>LBL H? F:GR
<:NL>= =>?><ML BG MA> =B??>K>GMB:MBHG :G= F:BGM>G:
'BG >M :E *HK>HO>K BM <:NL>=: =BLKNIMBHG H? M.
MARFH<RM> =B??>K>GMB:MBHG :M MA> =HN;E> G>@:MB(
=>|E>MBHG H? MARFB< F>=NEE:KR <>EEL 1A> EREMAH<RM>
MA> 1! LM:@> PAB<A K>LNEM>= BG&=: KF=NMK> G:WO> 1

<>EEL BG MA> MARFNL 'BG >M :E 1ANL MA>R IKHO|
1/-* BL <KN<B:E ?HK MA> <HFIE>M> =>0>EHIF>GM :G= :<MB

<<HK=BG@ER ;:L>= HG MA>L> K>IHKML P> LI><NE:M> MA:NV
K>@NE:MBHG H? MA> BFFNG> LRLM>F L 1/<HBLNMMB G®@ E
BHG <A:GG>E >QIK>LL>= BG 1 <>EEL P> ARIHMA>LBS>
IARLBHEH@R F:R;> LBFBE:K MH *: @1
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/-96+ % )+11 56/2/3- *9+ 84 % # 78/[/2934g/A4/31'B*641+ 4, '-% /3
6+-91'8/43BL BF:@> =>IB<ML : ARIHMA>NEBLE KB E@ KR KR KBGE®: 1 <>E
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iNM ELHBL@BOHM:E =NKBG@ 1 <>EE FEMBO : MBLHVG> FGK > MDANNEL M BIHKC
IKBFBG@ BG=N<>L *:@1 HI>GBG @: GMBRG £ KZNKMBRIGKEE@UBG@IBHG :G=

BG?ENQ 1A> NG=>KERBG@ F><A:GBMBO MWMBMG<HABBA<M@Ll/ HI>G
-) :<MBO:MBHG :K> LMBEE GHM EMRAIHEN®AERONIGC BEUKHKBEENE:K :F
BL EBD>ER <HGLB=>K>= MA> EBGWBG®@! >IE#E>GM PABM A* :KaBI@ A <M B (
IHMM>= :KKHPL BG=B<:M> BG=BKHPM K2?PHKM BKIAHEB=2?2K<ML "/

K>MB<NENF "KD SQMK:<>EENEGKL*B@ GKEdAK@@ NP MA>2:<MHK K><
IKHM>BG &GL-/ BGHLBMHE <>IMMKBL)IAHIEIRGD>K2HK :<MBO:MBHC
ERFIAH<RM> LI><B?B< |IKHM>BG MENXHEB:E>?DBGHK>H?+#MBO:M>= 1 -
GN<E>:K ?:<MHK D:Il: EB@AM <AMB6 >GAEEL>K-H? IKMBE®BG DBG:L>
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<>GMKB?N@ >= @ ?HK —-FBGNM>L M [ :G= MA> LI
&FF>=B:M>ER MA>K>:?M>K P> |I>K?HKF>= : 'LL:R 1A>l
=BENM>= MA> L:FIE>L MH : <HBZ4KGMKBWB HX HY} :G= ?KH¢
[ 1A> LL:R P:L I>K?HKF>= :<<HK=BG@ MH MA> IKHMH
LL:R BH K:= * [1-1

$ ! # # "#

#HK =>M><MBHG H? 1/-* LIE>>GL H? :HMA @>GHMRLZBIG &>
F LMK:BG>K &G HK=>K MH [>K?HKF BFFNGHIK><
P.LA>= I>EE>M>= :G= ERL>= >EE ERLBL ;N??>K ?K>LA
OO0 &@>I:E OO0 -*0# O O -KHM>:L> :G= -AHLI#
+# JRL:M>L P>K> IBI>MM>= NI =HPG MBF>L MH <HF
:G= BG<N;:M>= ?HK FBGNM>L :M | HG : KHM:MHR 4
<>GMKB?N@:MBHG ?HK FBGNM>L :M KIF :M | 4>
:GMB;H=R -KHO<B>GMB?B<: =BENM>= MH ;BG= L>E>
P>K> @>GMER KHM:M>= ?HK AHNKL :M [ 4> :==>= -KHI
&GOBMKH@>G T <:IMNKBG@ ;>:=L PAB<A P>K> IK>0
F:GN?:<MNK>KhL BGLMKN<MBHGL :G= KHM:M>= MA> LNL
;>:=L =BL<:K=>= MA> LNI>KG:M:GM :G= P:LA>= MBE>L
K>=N<BG@ O0!0 - $" L:FIE> EH:=BG@ ;N??>K P:L :==>= Ml
FBGNM>L :M [ :G= :G= EH:= <:K>?NEER BGMH P>EEL
BGM>K>LM O0>1:K:M> MA> IKHM>BGL PBMA 3 N GINMB/EH M /
H? MA> @>E -HER:<KRE:FB=> @>EL PBMA L>I:KEMK=GbPLHN
K> >JNBEB;K:M>= BG MK:GL?>K ;N??>K $>E :G= GBMK



i >MP>>G ?HNK MK:GL?>K ;N??>K LH:D>= ?BEMbBKs+RBKKA Ri=
LFHHMA>= PBMA : F) 2:E<HG MH :OHB= :GRGBK GHN;@&>E ;=
EHMMBG@ BL I>K?HKF>= :M F HO>KGB@AM :M |

1A> F>F;K:G> BL K>O>KLB;ER LM:BG>= PBMA -HG<>:N O Lt
MK:GL?>K :?M>K ;EHMMBG@ :G= => LM:BG>= ;R P:@ABG@ F
'EH<D>= R BG<N;:MBG@ MA> F>F;K:G> BG 1 01 <H®BM:BC
IAHLIA:M:L> BGAB;BMHK ?HK =>M><MBHG H? 1/-* 10bK [

HK A M | &G MA> G>QM LM>1 MA> F>F;K:G> ®MB BIGRN;:
/[:::BM :GMB FHNL> I|IKBF:KR/-*"GMBKHEB>KHO<B>GMB?B«<:

1/-* 0 DBG=ER IKHOB=>= ?KHF 3 AN;:GHO )*2 *N
o* ! >EE OB@QG:EEBG@ L>> :1I>G=BQ @HOMKGB

[ MH E>M BM ;BG= MH MA> IKHM>BG H? BGM>K>LB/G 1A>
EH<DBG@ LHENMBHG 1A> L><HG= :GMB;H=R =BK><M>=
:GMB;H=R BL <HNIE>= MH AHKL> K:=BLA I>KHQB=:L> %/- :

%/- HGCN@:M> BH /:= :G= P:L =BENM>= E
P:.LABG@ MAK>> MBF>L MA> F>F;K:G> P:L BG<N;:Ne=>KBMA
LA:DBG@ ?HK FBG :M /1 ?M>K P:LABG@ :@:BG MAK>>

MA> F>F;K:G> BL >QIHL>= MH 0 :G= 0 LHENMBHGE:<>=ZHEk
>MP>>G MPH MK:GLI:K>GM IE:LMB< LA>>ML IKHI>K ?HK =:
<HGCN@:M>= >GSRF> AHKL>K:=BLA I>KHQB=:L> %/GHE:M:E
0 LHENMBHG QRLWENMBHG BG=N<BG@ |IAHMHG >FBLLBH:
MA> <A>FHENFBG>L<>G<> LRLM>F A>FBOF:KM ->J)L; "O:l
P:L I>K?HKF>= NLBG@ MA> IKH@K:F &F:@> '



! 1 <>EEL P>K> BLHE:M>= L IK>OBHNLER =>L<KB;>=
1$# BG : P>EE IE:M> <H:M>® FBEMAL P>EE :GMB;H=B>I
@ FE BH5<>EE ?HK HK FBGNM>L 1EEHPBIG §
MA> BGLMKN<MBHGL H? MA> /+ >QMK:<MBHG DBM Ol
'BHIAHMHF>M>K IENL "II>G=HK? #HK ?BKLM LMK:G= LR
/I+ :G= m) K:G=HF A>Q:F>KL PBMA LHENMBKGM LNIG G
) 111 * ) =+1-L H? : F* FBQ'- P:M>K :Q=0NI>K0<KBIM
K>0>KL> MK:GL<KBIM:L> LNIIEB>= ;R MA> F:GN?:<MANK>K
FBQ>L P>K> BG<N;:M>= M [ > ELBNL ?HK FBGNM>L
BG:<MBO:M>= M [ 7HK FBGNM>L ,;M:BG>= <!+ L P>K>
'+ IJN:GMB?B<:MBHG 1A> />:E 1BF> -HERF>K:L> A:BG />
) B@AM R<E>K IH<A> )B?> 0<B>G<> NLBG@ : 06 / $F
MA> F:GN?:<MNK>KhL IKHMH<HE /H<A> &1% " BH /:= F
G = @>G> @ER<>K:E=>AR=> IAHLIA:M> P:L NL>=
O:FIE>L P>K> =>M><M>= BG =HN;E>ML PABE> MA> <HFIE
MHM:E H? ?HNK OBENYL P>K> <:E<NE:M>= NLBG@ <KHLLE
**<|A>KLHG L LN@OQ@>LM>= ;R MA> F:GN?:<MNK>K /H<A>

?M>K <HEE><MBG@ ERFIA GH=>L ?KHF FB<> H? 1HMAK:
:G= <H:M>= KHNG= ;HMMHFL IP>EBP*EBM 3L P@BWB;H=B>L
m@ F) ?HK AHNK :M [ -E:M>L P>K> P:LA>= MAK>MMBI
ANFB= NGMBE NI<>EBL P>K> <HNGM>= :G= =BEBEEbB=F)M
FH=B?B>= /-*& L>> :1I>G=BQ :G= : <HFIE>M> FBQGH? K
:GMB;H=B>L P:L :==>= MH MA> <EE <NEMNK> <HFH<>G MK
G@ F) &GM>KE>NDBG P:L :==>= :M : <HG<>GMRBWBHB:H
==>= :M : ?BG:E <HG<>GMK:MBHG H? M@ EBEGM>6 MBHE



<HG<>GMK:MBHG H? m@ F) >EEL P>K> <NEMNK>= ?HK

, :G= P>K> :G:ERS>= :M =:R 'R# 0 $N:O: ":LR RM> 0OR
>EEL P>K> K>LMBFNE:M>= ?HK AHNKL :==BG@ -* G* |
:G= BHGHFR<BG m* : M [?M>K , AHNKL K>?>E=BG P:L
<HG<>GMK:MBEHGE)H?EE BG=B<:M>= <HG<>GMK:MBHGL K>?>K
BG <>EE LNLI>GLBHG >SEEL P>K> <HEE><M>= P:LA>= BG
‘M : <HG<>GMK:MBHG K2 EN¥ELMHY Q:G&#+ :GMB;H=B>L <HNIE

MH ?ENHKH<&KHEBHMGCN@:M>= &) :G=<HGCN@:M>= -" P>K>
BG IN:GMBMB>L LN@Q@>LM>= BG MA> IKH=N<MM>MBGAMAM
=:KD ?HK :;HNM FBGNM>L =>1>G=BG@ HG MA> I|K|

F:GN?:<MNK>K ! BHL<B>G<> BHE>@>G= OM:BG>= <>EEL
N??>K :G= JN:GMB?B>= ;R # 0 $N:O: ":LR RM> ORLM>F *:
I>K?HKF>= : LNK?:<> LM:B&GGBG@1 <*PKEEL MH :LL>LL MA> INK
<>EE |K>I:K:MBHG &7 MA> <>EE LNLI>GLBHG <HBBM:BB>=
IKH<>>=>= PBMA MA> =>M><MBHG H? MA> S RNOHODBOPHL &)
=>M><MBHG LH?MP:K> &G RM> G:ERLBL LH?MP:K> ?HK -



&+8& % % ' 11

#HK <E:KB?B<:MBHG H? MA> KHE> H? 1/-* <A:GG>E DBG:

FHNL> FH=>E <:KKRBG@ : IHBGM FNM:MBHG :M MA> :<M
/&("+ ':1:G (:BMLND: >M :E *NM:MBG@ MA> ERLBG>
1/-* VU =SE>M>L MA> 1- :BG=BG@ LBM> :G= MA>K>:R

(:BMLND: >M :E

2LBG@ &FFNGHIK><BIBM:MBHG &- :G= 4>LM>KG EHM

<HG?BKF MA:M MA> FNM:MBHG BG=>>= =BLKNIM>= G:ME
IAHLIAHKRE:MBHG :M L>KBG> BG IKBF:KR LIE>GH<RM
MA> >GMBK> DBG:L> =HF:BG /R:S:GHO: >M :EY ! FB<AHI
K> OB:;E> (:BMLND: >M :E /IR:S:GHO: >M :ELBS>

<HFI:K>= MH 1/#B<> #B@ " (:BMLND: >M :E /1

#B@NK> <HFI:K>L MPH K>IK>LYGM:®@B8QA*-FBRB<IY/-*
‘M MA> :@> H? P>>DL =>FHGLMK:MBG@ MA:M :HMA
=>0>EHIF>GM H? >QM>KBHK HK@:GL :G= ?NK <IHEHK @4A:
@KHNI P>>DL HE4 FIB<S> >EB<BM>= : P>B@AM :0>K:@
LBFBE:K MH F/B%x> b @ #B@ "

*HK>HO>K P> P>K> PHG=>KBG@ PA>MA>K K>IKH=MBNG H
1A>K>?HK> P> :G:ERS>= MA> *>G=>EB:G BGA>KBMKKs<>

A>M>KHSR@HNL F:MBG@ I:BKL #B@ ! 1A> >QI><M>=
1/-% AHFHSR@HNL /-G = A>M>KHB/R®@ HNLFB <>

$>GHMRIBG@ HNK :GBF:EL K>0>:E>= MA> ?HEHHPBG@ K
G = 1/-* Y FB<> 2LBG@ MABL K:MBH P> MA>G <:E<NE:

<HG<EN=>= MA:M MA> @>GHMRI|> =BLMKB;NMBHG BG=>>=



A B w: Trem7ADb TREM7™ TRPM7R

WT allele AAG (Lys1646) WB: TRPM7 Ab
TRPM7** 216 kDa - [ . [y
B o
= ¢ ‘ |
Mutated allele AGG (Arg1648)
IP: TRPM?AbAb
H . Neo I WB: p-51511
» s T 2bd ~
4 . .
Trpm7%1646R gllele (after Cre AGG (Argie46) .-
mcmnbunahon} -

Genotype TRPM7'" | TRPM7*/® | TRPM7"™*|  Total 20-

Number Observed 24 49 27| 100 =

Frequency 0.25 05 0.25 1 2 15

Number % 50 25 100 £ 104

Deviations minus 1| minus? 2 =

Chi-square 033 59

D_

/-96+ ".+348=5+ 4, "#7298'38 2/)+ 1:K@Q>MBG@ LMK:M>@R ?HK MA> @
1/-* YU ENM:GM FB<> @>G>K:M>= ;R /&("+ ':I:G&FFNGHIK><BIBM:MBHG

"G= 4>LM>KG EHM 4 :G:ERLBL H®L IBBAEKR >EIE>GH<PME= NHKI> 1/-*
1/-* VU EFB<> K>LI><MBOBFHRKBLHG H? 1/6= 1/-*U FB<> 1A>



<:E<NE:M>= BGA>KBM:G<> K:MBH @BI><RBMABSG K3BB CHK :MBH G
HFI:KBLHG H? MA> P>B@BM H?:G~*1f-Y G FB<> I!:M: KMRAK>E>E0M
b LM:G=:K= >KKHK H? F>:G 0 " *



3+1+0+#! (" | #1) # B 05 #(+

+>QM P> P>K> PHG=>KBG@ PA>MA>K FNM:MBG@ MA> DBC
<A:GG>E ?NG<MBHG BG BFFNG> <>EEL 1H :GLP>K M,
>SE><MKHIARLBHEH@B<:E M><AGBJN>L

1A>K>?HK> IKBF:KR [I>KBMHG>:E F:LM <>EEL P>&> A:K(
1/-* U FB<> L>> F>MAH=L :G= D>IM BG <NEMNK> HO>KC
HG> =:R :?M>K BLHE:MBHG OB: MA> PAHE> <>EE |:'M<A <E:|
NL>= IKBF:KR I>KBMHG>:E F:LM <>EEL :L : FH=>B GM<BIGL >
BG <NEMNK> :G= MH :G:ERS> ;R |:M<A <E:Fl K><HK=BG@L M
LAHPL <A:K:<M>KBLMB< 1/-* EBD> <NKK?»EML H2ZM/<>EEL
4> NL>= *@K>> <HG=BMBHGL MH F:QBFBS> 1/-* <NKK>
GHKF:EBS>= MH MA> BGBMB:E <>EE LBS> :G= F>:G <NKK:
IB<H#:K:= | |# GHAVEOHWBF> BG L><HG=L L #B@NK>
=B??>K>G<> BG <NKK>GM =>0>EHIF>GM HK GEIEBMN=>L ;>N
F:LM <>EEL 1A> LA:I> H? K>IK>L>GM:MBO> & 3 <NKO>L
<A:K:<M>KBLMB< 1/-* EBD> <NKK>GML #B@ OM:MBLME
=>GLBMB>L H?:6*1/-* U F:LM <>EEL >QMK:<M>= :M F3

L K>O>:E>= GH LB@GB?B<:GM =B??>K>G<>L #B@NK>

1H >O0:EN:M> ?NG<MBHG:E >QIK>LLBHG H? 1/-* P MBIHEB > =
<HGM:BGBG@ <A>E:®(IHK@ RHK F>MAH=L :?M>K >EB<BMBGE
:<MBO:MBHG ;R =>IE>MBHG HG=-B&@K: &EEEBBKNK>@ ! <NKI
=>GLBMB>L H?:6~*1/-* U F:LM <>EEL :KS%IEIBIBN>= LBFBE:K

#B@NK> [>IK>L>GM:MBO> & 3 <NKO>L >QMK:<M>= :M
LA:1>= <NKK>GML #B@NK> " HFI:KBLHG H? MA> HNWV
>QMK:<M>= M L :G= L K>O>:E>= GH LB@GB?B<:GM =t

LMN=>GMhL M M>LM &G LNFF:KR GH =B??>K>G<>L BG ?N(
=>M><M>= :>MP>>GGlH-*/-* U F:LM <>EEL



1H :GLP>K MA> JN>LMBHG PA>MA>K HNK IHBGM FNM:!
K>@NE:MBHG P> I>K?HKF>= : L>M H? >QI>KBF>GML MH
<A:GG>E ?HK BGMK: &>@ENSEGKZEB@NK> $ <NKK>GM =>GL
HO>K BG<K>:IBGH@VB8B®>= ;R O:KRBIG @AS@BEBM>KG:E 1M
<:E<NE:M>= OB: 4>;F:Q L>> F>MAH=L 1A> =HL>X>LI
>SEB<BM>= ABRBNKL&?HK' ¢/-%& * <HFI:K>= MH 1/-*

& * F:LM <>EEL BG=B<:MBG@ MA:M MA> FNM:GM <:
MH 89@&>1>G=>GM BGAB;BMBHG %HP>0>K PA>G <HGLB=
8*@3 PAB<A O:KR ;>MP>G6 * ?K>> *@&@NKK>GM =>GLBMB
1/-* :G= 1/-¥ Y F:LM <>EEL P>K> LBFBE:K BGAB;BM>=

#BG:EER P> PHG=>K>= PA>MA>K HNK ?BG=BG@L <HNE=
1A>K>?HK> P> BLHE:M>% ¥KBEILKRKHF ERFIA GH=>L L>>
‘1IEB>= HNK LM:G=:K= PAHE> <>EE |:M<A <E:Fl IKHMH<HLE
<HG=BMBHGL NL>= ?HK #B@NK> OBFBE:K MH F:LM <>
<A:K:<M>KBLMB< 1/-* EBD> <NKE>GBBHGI HEB@MNK> % :G-=
MA:M MA> H;L>KO>= <NKK>GM :FIEBMN=>L :G= &G3 K>
1/-* U U 1 <>EEL P>K> LBFBE:K 1ANL P> <HG<EN=> MA:\
BL GHM K>JNBK>= ?HK BHG <A:GG>E :<MBOEBER BG IKBF:}
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300 pA _ m TRPM7 —_—
209 Mg out — TRPMT 207 o TRPMF
0Mg™ in iy — TRPM7 *R n.s.
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F =] W mVv -
E T 1 2 ns.
[ -100 100 S —
5 o
o 4
7 . .
0 I [ |
2004 200's 300's
G [ T T H I s 607pA
12 4 100+ — TRPM7
! — TRPM7 %
) 300's
c - ICyg = 257 uM o 40+
g 8 Hill = 3.2 s
ot s
5 ICgp = 183 pM 5 |
5 4 Hill = 1.4 s
e TRPM7™ mV
RIR 1
0- e TRPM7 & 100
T y T v T L] 1
10° 10° 10 10° 102 0 100 200 300
[Mgb]i (M) time (s) -20-

/-96+ 1+)8645.=7/414-/)'1 ).'6')8+6/>'8/43#4, %#"3* PBHY% " " *+6/:+*
12293+ )+14AHE> <>EE <NKK>GML P>K> KMcHK ERBEFBIGR ?IKKIBAVEHRG B LH E:: L M
! 1 ERFIAH<KRM>L K>LI><MBO>ER B<+BEEW>®@ 2KKNIFHIL P>K3 BE>K FL
<IJNBK>= M %S :G= K><HK=>=L:ML/-G BONNKKKGM HITEBMN=>L P>K> :L
F3 2HK HNMP:K= <NKK>GML :G= M KKFBMIHKBXP@>= :G= GHKF:EBS:
I# "KKHK ;:KL BG=B<:M> 0 " * :M<A &KEHEP :G>ERLBL H? 1/-* <NKK>GM =

BG 1/-* ;E:<D G 6 Y/-K>= G F:LM <>EEL &G BMA>M<NKK>G|
NII>K <NKO>L :G= F3 EHP>K=<®XIOBNL MKBFEEHRMWA> >QI>KBF>GM BG
/>IK>L>GM:MBO> <NKK>GM OHEMM@®= KME:MBLSXIHA®BIL HQMK<D :G=

1/-* YU Ks= <>EEL :K> LAHPG ‘K @ALBMBHE WKKFBM>OMK:<M>= ;|

L><HG=L 1A>L> F>:LNK>F>GML A:B6G ;>26GC<PCGHN DMK :<>EENE:K :G=
*@ MH >EB<BM IHLLB;E> =B??>K>G«#L 886G HK-GEG>MH?’BGOMBMB@?>M> >Ql
?NG<MBHG:E 1/-* <A:GG>EL P> I>KMANL>BOFEE>NM  2KEE PBENMBHG !3#



=>GLBMB>L P>4%0IEHFM>H? MA> >QI>KBF>@EM<B®? G/-* G2/ ¥/-K>=

G F:LM <>EEL " />I1K>L>G M@M BKO>E <\NKHG GAB OHEMMK : <M >= HWP L
F>:G <NKK>GM =>GLBMB>L :M FIGQMK:I«M®=*:ME:<DL G :G=
1/-+ VU ks= G $=HI@® K>LIHGL> <NKO> H? HNMP:KEHMMKK>
"@:BGLM =B??¢KHGM>&MK:MBHGL +HM-ERABEP>KAHGBGER LEB@AMER
MA> <NKK>GM =>GLBMB>3 :M*EHP ?K>> 8*® - P>K> LB@GB?B
=B??>K>GM ;>MP>>(E IKD* G 62 4/-K>= G +HG>MA>E>LL
=>GLBMB>L :M I|IARLBHE® @BENEL?K>MP&*>@ * dP>K> GHM EM>K>=
"QI>KBF>GML :G= :G:ERLBL P>K> I|I>K?HNXIFBFG@L 1IBG5E:<D G :G=
1/-+ VU ks= G IKBF:KR FHNK8®EEL! +HM> :EUH114*EEL LAHP
=B??>K>G<>L BG <A:GG>E :<MB®O HBE @ KNK KBGING . ABEBMINE : K>EEMH 1



3+1+1+5 n " # 16#| 16 u# noon

+>QM P> :LD>= PA>MA>K MA> 1/-* DBG:L> BL BGOHEC
1A>K>?HK> P> :G:ERL>= LREM>FBKG3>@MK:MBHGL BG MA>
1/-* :G= 1/-* U FB<> K>LI><MBO>ER NLBG@ BG=N<MB
F:LL LI><MKHF>MKR & - *0 #B @ )0 0<:G=BG:0B:

<HG>GMK:MBHGL BG L>K®NF+ H2¥1/-#B<> P> =B= GHM H;L>K
LB@GB?B<:GM =B??>K>G<>L #B@&O>EL BELMAMAL>KNF H? 1
FB<> P>K> LBFBE:K M#B@/-* 1IH@>MA>K PBMA HNK >E>-
LMN=B>L #B@ MA>L> =:M: 2NKMA>K LN@ @ >LM GIAM M
:?2?2><M 1/-* <A:GG>E ?NG<MBHG :G= MANL F:BGM>G:G<> H?

&G HK=>K MH =>M><M <A:G@><HB&G<BGWK: M BHENE :K>*®dMBE
MA:M ?K>> BGMK:<xBHEENEGMK *NOBH K> >® R MB@AMER EBGD
1- E>O>EL &G ?:<M MA> BGMK:<>EENE:K 1- <HG<>GMK:N
?HK 83@LA>K>?HK> P> F>:LNK>= MA> <>EENE:K 1- <HG<>C
EN<B?>K:L> :LL:R *HE><NE:K -KH;>L BG 1KBMHG 5 <
MA> ENFBG>L<>G<> P:L =>M><M>= L ,| BG HK=>K MH >0O:E
H:M:BG>= ?KHF<3EEL 1A>K>?HK> HNK =-M: LN@Q@>LM MA:
FH=>EL =H GHM LAHP =B??>K>G<>L BG LRLM>FB< HK <RMH1L

1H NG=>KLM:G= B? ABEEMIEMKLBL P:L :EM>K>X-UBBNMNGML/-*
P> I>K?HKF>= K:MBBF>®RBRB® BG ?K>LAER<BEHE: M@MKL<M>=
ERFIA GH=>L H? HNK MPH FHNL> FH=>EL 1A>K>?HK> 1 <
#NK: />= ?HK FBGNM>L 1A> <HG<>GMK:MBHGL P>K> F>:l
?ENHK>L<>G<> FB<KHL<HI> 7>BLL >JNBII>= PBMA : )"!
HEB;KB :G= MA> 7"+ LH?MP:K> 7>BLL 4> K><HK=>= MA
BGM>GLBMR >Q<BING(-1BWA> BGM>GLBMR K><HK=>= PBMA :G
I # # 'L :G >LMBF:M> ?HKHG<>EGMK:MBHGL PABE> D>>IE
>QMK:<>EENE:K LHENMBHG <GEM BGCB@#B@WNK>: ! LAHPL N
F>:G K:MBH H? MA> :0>K:@> H? MBF> IHBGML >TW>K
G:ERLBL H? MA> E*XOBEL BQA@ <4>EEL OB: K:MBBFxX/B®8®&
K>O0>:E>= MA:M MA> ;LIEIEXE@BE®AMER ;NM GHM LB@GB?B



1/-* UU «SEEL BG <HFI:KBLHG&BHLNFE:KR HNK =:M: BG=E
FNM:MBHG H? MA> :<MBO> LBM> H? MA> DBG:L> =HF:BG =
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/-96+ -3 A2+478'717 13 %#"3* %#" * F 2/)+ *@ BG

MA> L>KNF P:L F>:LNK>= PBMA BGEN<MBLO>ER <MINHE>MHKR: &
I'M: :K> LAHPG L :0>K:@> <HG<>GMEK: BIBHE: BX= FKHEFEL:(D G
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L BM BL DGHPG :BA: M 1$#*HMA>KL :@:BGLM =><:1>GM:IE>@
<HHI>K:M> BG MA> |IKH<>LL MA:M E>:=L MH ! NI K>@NE
0<AHG >M :E P> BGO>LMB@:M>= 0* ! |AHLIAHKRE:N
4 'L P>EE L ")&0 M><AGBJN>L 4> ?BKLM <HEE><M>=
ERFIA GH=>L ?KHF HNK FB<t> <BEHE:M&G=LMBFNE:M>= MA>F
1$# ?HK : MBF> ?K:F> H? FBGNM>L 4> LMHII>= MA>
IAHLIA:M:L> BGAB;BMHK MH MA> ERL:M>L BG HK=>K Mt}
IAHLIAHKRE:MBHG :M 0>KBG>L :G= 2LBG@ 4AMP<AGE
<E>:K K>=N<MBHG H? IAHLIAHKRE:MBHG H?1l 0¢>IEE l#BH®
1/-* VU EB<> <HFI:K>= MH <>EEL RPRKF¥ WOBFBE:K K>LNEM
=>M><M>= PBMA MA> ;>:= ;:L>= ")&0 M><AGBJIJN> #B@ !
<>EEL P>K> LMBFNE:M>=GPBMA=LL$H#H:M>=! PBAFA !
:GMB;H=B>L )RL:M>L P>K> IK>|:K>= :L BG #B@NK®XIAH:G= =
O* ! :LL:R BH /:= &G HK=>K MH <HG?BKF MA:M NI K>@NE



=BLMNK;>= BG HNK FNM:GM FB<> P> I>K?HKF>= />:E 1B
-/ -HERF>K:L> A:BG />:<MBHG >QI>KBF>GML OBFBE:K
I>KBIA>K:E :G= F>L>GM>KB< ERFIA GH=>L ?KHF ;HMA FH
<>EEL :G= LMBFNE:M>= MA>F?PABMA G@ FGt$# FBGNM>L
<H:M>= PBMA P>EE IL :GMB;H=B>L BH5<>EE M K>LI>«<
1A> <>EEL P>K> I>EE>M>= :G= ERL>= MH I>K?HKF /+ >
F:GN?:<MNK>KhL BGLMKN<MBHGL OB@F: L>> F>MAH=L

HNK L:FIE>L :G= LMHK>= MA>F M [ 1A>K>:?M>K P> M
BGMH <!+ BH /:= <HFI:GR ?HK />0>KL> 1K:GL<KBIM:
I>K?HKF>= IJN:GMBM:MBO> 27N%KE+ER*Q@LKHARHGBL MA>
<HKK>LIHG=BG@ @>G> »G<HEHBG@ PHK1 <>EEL LAHP : |
=>1>G=>GM BG<R>N¥W¥* +BGQIK>LLBHG ?HEEHWPBS @ F &M

" 1/-+ U 1 <>EEL AHP>0>K ?:BE2'WPHF/NI| KN E:
1$# LMBFNE:MBHG 4> <HG<EN=> MA:M HNK 1/-* DBG
LAHP>= K>=N<MBHG H? 0*! IAHLIAHKRE:MBHG :NM?:EL}

I F/+



/-96+ % #" 0/3'7+ 6+-91'8+7 +£'58+7 4 D 5'8.;'=
4.4+3 '3* 4/7++304:' GIERLBL H? 1G%3$# <HG<>GMK:MBHGL BG
*HNL> L>KNF P:L A:KO>LM>= 1?M>K < IKHABKSMIN-G2KINK <>EEL

K>IHKAWWL G H$#% <HG<>GMK:MBHGL BG I@ERD L/KL G S
K>= ;:KL G 0 " * 1/-* :E:<D ;:KL G Ul K>= ;KL G
0 " * MHM:E H? 1G8= 1/-* U FB<> P>K> NU>#K>L>GM:MBO> 4>LM

EHM :G:EREBIL HRHM>BG 1A> NII>K |I:G>E LAHOGL MA>IEHN>BNGRH (
M G = D!: K>LI><MBO>ER NLMS<MBG @GMBH=®R== LBFNEM:C



1A> EHP>K I:G>E LAHPL MA> IAHL2ZAHKREOMKB®@K:<MBHGM D!:
MHM:E GNF;>K H? FB<> P>K> :G:HRS>= 201 NMBRA®SEHM

IAHLIAHKRE:MBHG B®EEL ?K>LAER BLHE:M>E:2BHFEKL/-'G

1/-+ VU Ks= ::KL G K>LI><MBO>ERIMIM>>= QLER>1G:RENHK:
BGM>GLBMB>L *#& :G= GHKF:EBEGMKMHE MAKHK *:KL BG=B<:M>
FB<> P>K> NL>= ?HK >:<A @>GEBRBx=: @D\ BRLBIB<BE:MB-@ OB:

/>:E 1BF> - / :G:ERLBL!MF/MA>G<H=BG@ ?HK - ! 1A> @K:IA L
<HNKL> H? KXESMBO>QIK>LLBHG LAHPG>M><M>= :M MA> BG-=tE
?K:F> BG 1/-*E:<D ;:KL G &4 1/Kks= KL G 1 4>EEL MK>:

PBMA G@ F) 1B#LI><MBO>ER "KKHK ;:KL EGHB<:MB<G "P*»K>MH
>:<A @>GHMRI> OM:MBLMB<:E4+ B®B@GB?B<:G<> BL BG=B<:M>



.&3& 1 #

L BM A:L ;>>G K><>GMER BAHPBKMA:MGA23¥ ! K> BFIHKM:C

@>G>K:MBHG :G= =B??>K>GMB:MBHG H? MA> 1A= 'HB2@<MH
**KMBG>S >M :E P> LMN=B>= 1A 4)0EE KB?RKK>

P> <HEE><M>= ERFIA1GH=>LG2KHF¥ Y FB<> BLHE:M>= !
ERFIAH<RM>L *BEM>GRB L>> F>MAH=L :G= <INEMINK>= MA:
:GMB;H=B>L m@GE) m@ F) :G= : LI><B?B< <H<DM:BE H?
BG<EN=BG@ &)$# :L P>RE+LG=&) G>NMK:EBSBG@ :GMB;H=B
<HG<>GMK:MBHGL L>> F>MAH=L 1A> BGMK:<>EBEFPNE:K LN
I>K?HKF>= :<<HK=BG@ MH F:GN?:<MNK>KhL BGLMKN<MBHC
L >QI><M>= PA>G :G:ERSBG@ =B%)BEHMBRMHF MK B<>EKE

P> GHMB<>= : LEB@AMER ;NM LB@GB?B<:GMER1K#=REE=
<HFI:K>=1/MH &G =>M:BE :?M>K =B??>K x6 KBL MBI 1B G> =
b &) IKH=N<BG@ 1A <>EEL PABB> MABEL/-P>K>
K>=N<>= MH b 4&) NL>6EMB;H=B>L <HGCN@:M>
?2ENHKH<AKHF> MH F:KD 1A <>EEL :L &) BL FHLM BFIHK

&G LNFF:KR P> =>FHGLMK:M> MA:M MA> 1/-* DBG:L>
IAHLIAHKRE:MBHG H? 0* ! #B @ :G= MANL BL >LL>GI
LB@G:EBG@ <:L<:=>L H? ! NI K>@NE:MBHG :L P>EE :L
%HP>0>K MA> BG:<MBO:MBHG H? MA> 1/-* DBG:L> A:L FI
K>@NE:MBHG H? MA> BFFNG> LRLM>F #B@NK> :G=



/-96+ /,,+6+38/'8/43 4, 3W:H+117 /384 %. )MUKSGL>GM:MBO> #
RMHF>MKB< F>:LNK>F>GML H? B@MWMKBG EIENEKL&INEMIEK>= ?HK =:R
HG MA> E>?M K>IHKML LM<BBBIG@ H? 1/G= MA> |:G>E HG :BI@B GK@® @A
1/-* YU <>EEL G K @K:IA LAHPL :0>K:@>L H? 1A ) <>EBL->QIK>LL
'E:<D G /U« k>= G BG I®KT>GMMHM:E H? FB<> P>K> NL>
@>GHMRI> +HM> MA:M MA> K>=N<WBEJG BG MA> LCBEE@CM/<@EEL P:L
LB@GB?B<:GMER K>=N<>= <HFI|:K>= MH 1/-*



| & !

&G MABL LMN=R P> K>IHKM MA> HNM<HF> H? HNEKE BBRALME
LBG@E> IHBGM FNM:MBHG :M MA> DBG:L> =HF:BG H? MA
1/-* ( I ( / ) FB<> /[&("+ [/ >GMK> '":1:G MA:M :;H
DBG:L> :<MBOBMR ,NK :BF P:L MH ;> MM>K <E:KB?R MA> B!
DBG:L> :G= MH :G:ERS> MA> KHE> H? MA> DBG:L&6:EB&@EE
,NK LMN=B>L F:BGER ?H<NL>= HG BFFNG> <>EEL :G= BFFN
ARIHMA>LBS>= :G >LL>GMB:E KHE> ?HK 1/-* BG MA> K>@
PAB<A P> ;:L>= HG : L<B>GMB?”B< K>IHKM ;R 'BG >M :E

=>FHGLMK:M>= MA:M 1/-* P:L >LL>GMB:E ?HK 1 <>EEE>0>E
LI><B?B< =>EG6MBHERHIAH<RM>L NG=>KP>GM : =>0>EHIF>C
! ! =HN;E> G>@:MBO> LM:@> 1ABL K>IK>L>GML HG> H
H? :GR BHG <A:GG>E HG ERFIAH<RM> =>0>BHGEMME=>FHGI
%9>K> BG FR K>L>:K<A IKHC><M & IKHIHL>= MA> KHE> H?*
?NG<MBHG :G= BGMK:<>EENE:K LB@G:EEBG@

(101#2%0)112).- .& 2(% .31% .$%+

, KB@BG:EER P> <HG?BKF>= MA> =BFBGBLA>= :<MBOBMR H"
H? 1/-* :G= 4>LM>KG EHM MekABINELMEH2Z |IKBF:KR FI

LIE>GH<RM>L 4> P>K> :;E> MH LAHP : =BFBGBLA>=BSMH I/
#B@NK> 1A> 0>K BL EH<:M>= PBMABG : 0>K 1AK Kk
M>KFBGNL G>:K MA> DBG:L> =HF:BG PAB<A BL :NMHIAHLIA
OBFBE:KER ®%“BMNBKM>= :;L>GM DBG:L> :<MBOBMR BG MA

NLBG@-:©4)2MBG:L> :LL:R H? 1/-* IKHM>BG BFFNGHIK><BIBM
>F:KRHGB< ?B;KH;E:LML :L P>EE :L I>KBMHG>:E F:<KHIA: @:
H? - BGKHKIHK:MBHG BGMH :NMHEH@HNL 1/-* :G= >QH@ >
*- R 1/-* BFFNGHIK><BIBM:M>= ?KHF 1/-* DBG:L> =>?B<|
>M :E /IR:S:GHO: >M :E 1/-* BL :ELKRE:IMEG @H
HMA>K LN;LMK:M>L :G= MABL IKH<>LL BL =>I>G=>GIM:EHG :N
LN@e@>LM>= MA:M NIHG :NMHIAHLIAHKRE:MBHG :G e>E><M
:G= BGM>K: <ML PBMA LN;LMK:M>L BG HK=>K MH >GIRE> |Al



?HNG= :<MHFRHLBG && IAHLIAHKRE:MBHG P:L =N> MH 1/-

3BLL>K >M :E )>:M>ER (BF 1 6 >M :E =BL<E
IAHLIAHKRE:MBHG LBM>L H? PAB<A P>K> :EK>:=R DGHF
0 :G=0 PABE> LHF> HMA>K LBM>L P>K> G>PER =BL
0 0 0 1 0 0 :G=0 (BF >M LE>L>

G>P ?BG=BG@L <HG?BKF MA> B=>: MA:M IAHLIBRGBKREOGIBE
MRI> :G= <HG=BMBHGL :EMAHN@A :EE H? MA>F P>K> ¢
M>KFBGNL (BF >M :E 1ANL MABL 1/-* FNMYGM FI
I>KFBMM>= BGO>LMB@:MBHGL HG MA> KHE> H? MARL)PBG
4)4. PAB<A P>K> A:K=ER >EN<B=:M>= ;>?HK> 2GMBE K>«
?2NG<MBHG HK :<MBOBMR P:L H;M:BG>= ?KHF FNM:M>= C
<>EE EBGMO<AFBMS >M :E 6H@B >M :E ,GER
<HFIE>M> =>E>MBHG H? MA> DBG:L> =HF:BG P:L IB<BL/
PBMAHNM DBG:L> =HF:BG P>K> GHM OB:;E> EHG@>K |
/IR:S:GHO: >M :E %HP>0>K BM P:L IHLLB;E> MH LM
BG A>M>KHSR@HNL FB<> 2G?HKMNG:M>ER MABL :@:B
A>M>KHSR@HNL @>GHMRI> :L BM BL NG<>KM:BG PA>MA

-K>EBFBG:KR LMN=B>L <HG<>KGBG@ MA> IRBBHMRKIH=HE
LAHP>= GH @KHLL LB@GB?B<:GM =B??>K>G<>L <HFI|:K>=
&G EBG> PBMA MA>L> H;L>KO:MBHGL LBBHK@PGB@IA

P> K>IHKM>= BG #B@NK> :G= ! P>K> LBFBE:K ;>MP>>
FB<> HMA F:E> :G= ?>F:B= :GBF:EL P>K> ;>MP>:
<F BG LBS>:M MA> :@> H? P>>DL 4A>G EHHDBGSXD IMEM
FB<> #B@ " P> :@:BG :LL>LL>= GH LN;LM:GMB:E =B??
FB<> H? :HMA @>G=>KL &G HNK A:G=L MA> :0>

@ ?HK PBE= MRI> :G= @ (?BIMLND: >M E K>IHKI
K>LNEML BG MA>BK LMN=B>L PA>G LAHPBG@ FHNL> P>B
P>>DL (:BMLND: >M :E &G :==BMBHG P> ?2KBKEF
A>M>KHSR@HNL :G= AHFHSR@HNL @>GHMRI>

?KHF :GBF:EL :G= <HFI:K>= O:EN>L MH : *>G=>&B:G
LIN:K>= M>LM #B@NK> | L MA> <:E<NE:M>= | OMEMA>P

:G:ERL>= O:EN>L K> LBFBE:K MH MA> >QI><M>M>%> G HXE
K>LNEML MH@>MA>K PBMA MAHL> H? HMA>K LMN=B>E >0



<HG?BKF>= MA:M MABPB<> =H GHM LAHP H;OBHNL :EM>K:MB
MRI> IA>GHMRI> (:BMLND: >M :E G= <:G H® WA= M
1/-* DBG:L> FHB>MR BG 1 <>EE ?NG<MBHG

+9#20./(71).+.)#1+ (101#2%0)812).- .& (1--%+ #2)4)2

"O:EN:MBHG H? MA> 1/-* <A:GG>E :<MBOBMR BG IKBF:KR F
HNK FHNL> FH=>E LAHP>= GH :EM>K:MBHGL H? MAS <NKK
<HFI:K>= MH PBE= MRI> F:LM <>EEL 1ABL <HG?BKFL P/
IK>OBHNLER HG FNKBG> F:<KHIA:@>L F:LM <>EEL :G= >F
(:BMLND: >M :E /IR:S:GHO: >M :E 7TB>KE>K >M
=>LIBM> MA> IHBGM FNM:MBHG BG:<MBO:MBG@ MA> DBG:L
NG:EM>K>= :G= BML >QIK>LLBHG BL GHM <A:G@>= ;NM LBF

# #B@ NK> LAHPL MA> <HFI:KBLHG ;>MP>>G MA> <NKK
=B??>K>GM @>GHMRI>L PABE> #B@NK> LAHPL F>:G
HNMP:K= <NKK>GML >QMK:<M>= : M F3 M L :G= IEHMM

1A>L> =:M: :K> BG EBG> PBMA IK>OBHNL K>IHKML ;R *:MLN
HG %"( <>EEL HO>K>QIK>LLBG@ MA> FENKBG> ( /I HK M

( /| FNM:GM K>LI><MBO>ER **MLNLABM: >M E 0
*HK>HO>K P> =>FHGLMK:M>= MA:M 1/-* >QIK>LLBHGME>O0O>
<HFI:K>= MH MA> PBE= MRI> <HGMKHE NLBG@ : !3# IBO
BG=N<>= F:QBFBS>= EBG>:KBS>= FHGHO:E>GM <NKK>GM
IK>OBHNLER MA:M : =BO:E>GM I[>KF>:MBHG ;EH<D LA:I>=
PA>G NLBG®GtM>:= FHGHO:E>GM BHGL :K> LA:IBG@ : E
K>E:MBHGLABI (>KL<A;:NF >M :E ON;L>JN>GMER P>

MA> <A:GG>EL BHKH*®&:BG>==HIF® K>LIHGL> <NKO> #B@

BEENLMK:M>L GH I><NEB:K :EM>K:MBHGL BG ®B&GGRBAE |
1/-* VU EHNL> FH=>E PA>G <HGLB=>KBG@ I|ARLBHEH@B"
<HG<>GMK:MBHGL H? &G d O<AFBMS >M E :G:ERS>= MA:>
*@ HG MA> A>SM>KHEH@HNLER >QIK>LL>= ANF:GLBFBEEKM:
=BFBGBLA>= <NKK>GMO<M\FBMS* @M :E PABE> E:M>K L
MABL >??><M :M F* *:MLNLABM: >M :E 4> GHP =
<NKK>GM :FIEBMN=>L :EK>* =BG MK :sHEBNE BG ?IKBF *KaR FNKB



F:LM <>EEL PAB<A FB@AM ;> <:NL>= ;R <>EE MRI> LI><B
KM>?:<ML BG MA> IK>OBHNL LMN=B>L

EE MH@>MA>K P> <HG?BKF : ?NEER :<MBO> BHG-NA>GG>
L>GLBMBOBMR ?HK BGWMK>G EHIGE K=-2KB® @OMA>B &!'1/-*
F:LM <>EEL <HFI:K>= MH MA> <HGMIHEL {41 & m *
0>GLBMBOBMR MEHB@IAMER =><K>:L>= BG MA> DBG:L> =>::
IK>OBHNL LMN=B>L PA>K> MA> :NMAHKL <HGYENENM :1GM:
<A:GG>EL BG *"# <>EEL A:= LBFBELKGREBMBGBHERNH:KN
IARLBHEH@BE=8>H) /R:S:GHO: >M :E &G : FHK> K>
:G= <HEE>:@N>L I>K?NL>= F:<KHtA?@&>t P®GIA H;L>KO>
<HFIE>M> :;KH@:MBHG H? 1/-* <NKK>GML 4> H;U>KIO>x L
*@ #B@ $ PA>K> <NKK>GM :FIEBMN=>L :K> <E>:KER C
1A> <HKK>LIHG=BG@ ANF:G FNM:M>:t( <A:GA>BM>KHEHQ@
>QIK>LL>= BG %"( <>EEL L>®@>BMBOBNIR DAEINBIG @?& F
8*@3 BGLM>:= H?* H? <HGMKHEL O<AFBMS >M :E 1
<HGMK:LM MH HNK DBG:L> =>:= FHNL> FH=>E MA> HO>
<HGLMKN<M LAHP>= GH :EM>K>*:=MLNLIABWBOBW REMH *@ 1
;> MA> K>LNEM H? =B??>KHGH#>BRBKNMNEHEL*@L>= BG MA:
BGLM:G<> F*E*K®»:=R ;EH<DL <NKK>GM :<MBOBMR BG ;
<A:GG>EL

1H ?BG:EER <E:KB?R MA> L>GLBMBOBMR H? BWA P HNE & (
K>E>O:GM MH >Q:FBG> O:KB:;E>L LN<A :L F MAH=HEH@B-"-
=>|>G=>GM =B??>K>G<>L

4> ELH =>FHGLMK:M>= : LBFBE:K ?NG<MBHG:E >QIK>LL
1/-* VU G:wO> 1 <>EEL #B@ % & OB: PAHE> <>EE I:|
HNK FH=>E <:G ;> NL>= ?HK ?NKMA>K LMN=B>L HGGMA> K
<>EE ?NG<MBHG :G= LB@G:EBG@

&&WNH#2 . & )-!'1% .- .- .,%.1211)1

0BG<> MA> 1/-* <A:GG>E BL DGHPG MIB=<H@PN<MHENLGER
MA> AHF>HLM:LBL H? MA>L> MPH =BO:E>GM <:MBHGL BG



L LAHPG IK>OBHNLER 1/-* BL >LL>GMB:E ?HAXKHE>HENELB L (
/IR:S:GHO: >M :E O<AFBMS >M E HGL>JN>GM
>EN<B=:M> MA> <HGMKB;NMBHG H? MA> DBG:L> :<MBOBMfI
LMN=B>= MA> <RMHLHEB< ?K>> 1- <HG<>GMK:MBHG :L

<HG<>GMK:MBHGL 1- BL DGHMG MHKBB&ENMK><>*BRENE:K *@
MH ;> LMHK>= BG MABL <HFIE>Q #BGH GNCGEEHKOMBMHGI AWM
:G= BGMK:<>EENE:K :K> BFIHKM:GM MH K>@NEAVM> <>KENE:
I:KM H? BFIHKM:GM <>EE ;BHEHBABBFEHKM:GM L3L <H@:<MHE
>GSRF>L HO>K PABE> 1- BL >0>G FHK> K>E>0OK@MW :L I
F>M:;HEBLF ==BMBHG:EFER *@BGAB;BM 1/-* <NKK>GML

BGMK:<>EENE:K <HG<>GMK:MBHG .N:GMB?B<:MBHG H?

ENFBG>L<>G<> ;:L>= :LL:R =B= GHM LAHP :GR LB@GB?B<:G
:GBF:E FH=>EL :G= :L F>GMBHG>= :;HO> BGMK:<>EGNE:K <
?K>> *@K> ;HMA GHM :EM>K>= #>>G>R >M :E =>FHGLMK:M>
EBGD>8=@WH?’EN<MN:MBHGL &G HK=>K MH JMG&6¥B > BN KX=

BGMK:<>EENE:K 1- BGLM>:= :LLNFBG@ :LG:G L UIl>GMBE:E MHK
#>>G>R >M :E OBFBE:KER HNK 1- JN:GMBRB & M@HG

AHE>HLM:LBL BL GHM <A:G@>= BG HNK FNBMBL&SM L A4KNE IHP 16!
FB<> :G= =B= GHM =>M><M :GR :E'M>RBMBHGIKBS MAPRBRE> M

FB<> L MA> <HGM>GM BG MA> L>KNF BL K>IK>L>GM:MBO>
MA> MHMBE *MA> ;H=R BM FB@AM ;> ;>MMNEXK BB BGIO>KMHBK
H? :<<NFNE:MBHG #HK BGLMBG<BMHK>1?BG®;HG>L FNL<E
MBLLN>L => ::BC >M :E &G MA>LFB ® AKIF K > FEB/IG HPNB(
IARLBHEH@B<:E K:G@>L BG MA> ;EHH= MA>K>E<HINBEG LMWE
*@ =>M><M::E> BG HMA>K HK@:GL ;NM GHM BG MA> L>
HGL>JN>GMER |IKH=N<MBHG H? BG?E:FF:MHKR <RMHDB
ARIHF:@G>L:>FB: ON@BFHMH >M :E (:BMLND:GG= <H
:G:ERLBL H? MAGM®GM BG MA> L>KNE HHNLA>FH=%E :G=
LAHP>= >IJN:E@>EL <HFI:K>= MH PBE= MRI> FB<> :L BG HN
'E &GM>K>LMBG@ER /R:S:GHOO : KB ;BEE BIMMRN B> F+ HIQ
LAHPBG@ MA:MHASEMK:MBHG O:KB>L BG MAX>HSKOHRKH
MA> ;HG> F:KKHP P:L >0>G LB@GB?B<:GNMERPK>ENEB=>BGC
NG=>KP>GM eGHKFBEM *@ /IR:S:GHO: >M :E +H
IK>EBFBG:KR NGIN;EBLA>= =:M: H? <HEE>:@N>L LARP>= G



*@ <HGM>GM BG HNK FHNL> FH=>EL I>KLHG:E <HFFN
<HG<EN=> : @>G>K:EER RABEMWBGABIFrr@LH P> <HGLB=>F
LRLM>F GHM MH ;> :? DKM >MBRGL@®

#NKMA>KFHK> P> >0:EN:M>= |IHM>GMB:E =B??>K>G<>L
<HG<>GMK:MBHG BG ?K>LARK IBRHKR:M>:= ?K¥F G+ PBE= MR
FB<> #B@ I 4> NL>= MA> BOGMBHFMMKBNK: />= :G= :G:
<HG<>GMK:MBHGL F>:LNK>= :M |ARLBHEH@BEEL <K=

K>LMBG@ LM:M> ,NK K>LNEML K>OHBEBEHL M:ABL MAL> GHM
BG 1/-¥ 1 <>EEL OBFBE:KER HNK LMN=B>L HG F>M:E BH
GH LB@GB?B<:GM :EM>KBEBMNMA>H?EHH=EPA>G :G:ERLBG®@
L>KNF <HGM>GM BG MA> MPH =B??>K>GM FHNIEBEBM>EL
'EFHLM >JN:E :FHNGB @ ? LBFBE:K K>LNEM P:L H;M:B
(:BMLND: >M :E BG MA>BK O>KR K><>GM K>IHKMHRG&G=MA
MA:M MA>K> P>K> GH LB@GB?B<:GM GB2G MK 8 BHIG B @ A/
<HFI:K>= MH PBE= MRI> FB<> (:BMLND: >M :E K 1H
<>EENE:HB@G:EBG@ P:L :??><M>= ;R MA> 1/-* DBG:L>
BGO>LMB@:MBHGL PBMABWGASB K:MBK BNKKBx=: #B@ NK >
<>EEL

1A> BFIHKM:G<> H? BGMK@<GHEENME® BL AB@QAEB@AM>= ;F
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