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HVS UZcQOU]\ `SQS^b]` #;7;F$ Wa ]\S ]T bVS *. [S[PS`a ]T bVS aSQ`SbW\&
ZWYS #QZOaa 6$ TO[WZg]T;&^`]bSW\&Q]c^ZSR`SQS^b]`a #;D7Fa$* W\Vc[O\a'
;7;F Wa OQbWdObSR Pg bVS +2 O[W\] OQWR V]`[]\OZ ^S^bWRS UZcQOU]\
#Gc^^ZS[S\bO`g:WU' *O$% O\R Wa O ^]bS\bWOZ R`cU bO`USb T]` bg^S +RWOPSbSa+'
8c`W\U TOabW\U% bVS ^O\Q`SOa RWa^ObQVSa UZcQOU]\ b] OQbWdObS ;7;F W\
bVS ZWdS` QOcaW\U bVS `SZSOaS ]T UZcQ]aS W\b] bVS PZ]]R+' 8Sa^WbS ZSaa bVO\
*."^`]bSW\ aS_cS\QS V][]Z]Ug PSbeSS\ QZOaa 5 #`V]R]^aW\&ZWYS$ O\R
QZOaa 6 ;D7Fa% [O\g ]T bVSaS `SQS^b]`a ^`Sac[OPZg aVO`S O aSdS\
b`O\a[S[P`O\S #0HA$ VSZWQOZ R][OW\ O\R aW[WZO` aWU\OZ b`O\aRcQbW]\
[SQVO\Wa[a*' 5ZbV]cUV bVS ab`cQbc`SiTc\QbW]\ c\RS`abO\RW\U ]T bVS
QZOaa 5 TO[WZg ]T ;D7Fa VOa PSS\ U`SObZg ORdO\QSR Rc`W\U bVS ZOab TSe
gSO`a,% O RSbOWZSR c\RS`abO\RW\U ]T QZOaa 6;D7Fa VOa ZOUUSR RcS b] bVS
ZOQY ]T O 0HA R][OW\ ab`cQbc`S T]` bVSaS `SQS^b]`a'

GSQ`SbW\&ZWYS ;D7Fa Q]\bOW\ O UZ]PcZO` B&bS`[W\OZ Sfb`OQSZZcZO`
R][OW\ #978$ RSTW\SR Pg bV`SS Q]\aS`dSR RWacZ^VWRS P]\Ra-%. O\R O
0HA R][OW\' HVSg O`S OQbWdObSR Pg V]`[]\OZ ^S^bWRSa bVOb PW\R b]
P]bV bVS 978O\R bVS 0HAR][OW\-' Gb`cQbc`OZ RSbOWZa ]T a]ZcPZS 978a%
W\QZcRW\U bVS 978 ]T ;7;F/% O\R bVSW` `]ZS W\ bVS aSZSQbWdS `SQ]U\WbW]\
]T ^S^bWRS V]`[]\Sak QO`P]fg bS`[W\W VOdS PSS\ `SdSOZSR T]` aSdS`OZ
QZOaa6 `SQS^b]`a.%0%1' 5ZbV]cUV[]RSZa ]T QZOaa60HAR][OW\a O\R ZWUO\R
PW\RW\U VOdS PSS\ ^`]^]aSR POaSR ]\ aWbS&RW`SQbSR [cbOUS\SaWa2i**%
^V]b]&Q`]aaZW\YW\U*+i*-% O\R ab`cQbc`S&POaSR dW`bcOZ aQ`SS\W\U abcRWSa*.%
bVS OQQc`OQg ]T acQV[]RSZZW\U VOa PSS\VO[^S`SR Pg bVS Z]e aS_cS\QS
V][]Z]Ug PSbeSS\ QZOaa 5 O\R QZOaa 6 ;D7Fa'

/KRLM<F LMKN>MNK@ IA 2/27 +94 ?IG<DH
HVS 0HA R][OW\ ]T Vc[O\ ;7;F eOa TcaSR b] bVS bVS`[OZZg abOPW&
ZWhSR E. coli O^]Qgb]QV`][S b./+F=@ #`ST' */$ #`STS``SR b] Oa 6F=@$ Ob
`SaWRcS *+,% O\R bVS 7 bS`[W\ca ]T ;7;F eOa b`c\QObSR Ob `SaWRcS
-,+ #Gc^^ZS[S\bO`g :WU' +$' HVWa Q`gabOZZWhSR ;7;F Q]\ab`cQb eWbV
6F=@ Q]\bOW\W\U O b`c\QObSR 978 #D978$ O\R 7 bS`[W\ca #D7$
#6F=@i;7;F#D978(D7$% Gc^^ZS[S\bO`g :WU' ,$ VOa bVS aO[S PW\R&
W\U OTTW\Wbg T]` bVS O\bOU]\Wab ZWUO\RBB7)/-) #Gc^^ZS[S\bO`g :WU' *P$
Oa bVS TcZZ&ZS\UbVeWZR&bg^S;7;F #Gc^^ZS[S\bO`gHOPZS *$% W\RWQObW\U

bVOb bVS Q]\T]`[ObW]\ ]T bVS 0HA R][OW\ ]T 6F=@i;7;F#D978(
D7$ Wa aW[WZO` b] eWZR&bg^S ;7;F' HVS ab`cQbc`S ]T bVS 6F=@i
;7;F#D978(D7$ eOa RSbS`[W\SR Ob ,'- 5! `Sa]ZcbW]\ #ASbV]Ra
O\R Gc^^ZS[S\bO`g HOPZS +$' 5ZbV]cUV ;7;F eOa Q`gabOZZWhSR W\
bVS ^`SaS\QS ]T BB7)/-)% Q]\dW\QW\U SZSQb`]\ RS\aWbg T]` BB7)/-)
eOa \]b ]PaS`dSR' 5a Sf^SQbSR% ;7;F OR]^ba O 0HA T]ZR #:WU' *$% eWbV
bVS 6F=@ TcaW]\ ^`]bSW\ T]ZRSR ]\ b]^ ]T bVS `SQS^b]` O\R [SRWObW\U
[]ab ]T bVS Q`gabOZ Q]\bOQba #Gc^^ZS[S\bO`g :WU' -$'

8Sa^WbS bVS ZOQY ]T ^`]bSW\ aS_cS\QS Q]\aS`dObW]\% Q][^O`Wa]\ ]T
bVS ;7;F 0HA ab`cQbc`S eWbV *. Y\]e\ QZOaa 5 ;D7F ab`cQbc`Sa
a]ZdSR W\ W\OQbWdS T]`[ aV]ea bVOb ]`WS\bObW]\a O\R ^]aWbW]\a ]T VSZWQSa
W\ bVS 0HA Pc\RZSa O`S Q]\aS`dSR PSbeSS\ bVS be] QZOaaSa #:WU' *P%
Gc^^ZS[S\bO`g :WU' .$' HVS 0HA VSZWQSa ]T ;7;F ac^S`W[^]aS eWbV
bV]aS ]T bVS QZOaa5 `SQS^b]`aeWbV `]]b[SO\ a_cO`SRRSdWObW]\ #`'['a'R'$
]T7a POQYP]\S Ob][a W\ bVS +'0i,',5! `O\US% OP]dS bVS +'+i,')5! `O\US
]PaS`dSR PSbeSS\[OX]` P`O\QVSa #a%b% c O\Rd$ ]T QZOaa5;D7Fa'HVS
ab`cQbc`OZ OZWU\[S\b ]T ;7;F eWbV `V]R]^aW\ aV]ea O\ O^^`]fW[ObS
a^ObWOZ Q]``Sa^]\RS\QS PSbeSS\ `SaWRcSa W\ bVS 0HA VSZWQSa ]T bVS be]
;D7F QZOaaSa% Pcb OZa] `SdSOZa O \c[PS` ]T UO^a W\ b`O\a[S[P`O\S
`SUW]\a `STZSQbW\U acPabO\bWOZ ab`cQbc`OZ RSdWObW]\a W\ b`O\a[S[P`O\S
VSZWQSa #Gc^^ZS[S\bO`g :WU' /$' HVS a^ObWOZ Q]``Sa^]\RS\QS PSbeSS\
0HA `SaWRcSa [OYSa Wb ^]aaWPZS b] ^`]XSQb bVS eWRSZg caSR QZOaa 5
6OZZSabS`]a&KSW\abSW\ \c[PS`W\U aQVS[S*0 #caSR VS`SOTbS` T]` QZOaa
5 Oa 6K \c[PS` W\ ^O`S\bVSaSa$ T]` Q][^O`Wa]\a PSbeSS\ ;D7F
QZOaaSa #Gc^^ZS[S\bO`g HOPZS ,$' 5\OZgaWa ]T aS_cS\QS O\R ab`cQbc`OZ
TSObc`Sa eWbVW\ QZOaa 6 ;D7Fa% V]eSdS`% Wa RSTW\SR Pg bVS K]]bbS\
\c[PS`W\U aQVS[S POaSR ]\ QZOaa 6 `SaWRcS Q]\aS`dObW]\*1 #caSR VS`S&
OTbS` T]` QZOaa 6 `SQS^b]`a Oa ac^S`aQ`W^b% Gc^^ZS[S\bO`g HOPZS ,$'
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HVS ;7;F ab`cQbc`S `SdSOZa O \c[PS` ]T TSObc`Sa W\ bVS 0HA R][OW\
bVOb O`S RWabW\Qb T`][ Y\]e\ QZOaa 5 ;D7Fa' HVS B&bS`[W\OZ S\R ]T
VSZWf = W\ ;7;F Wa Z]\US` bVO\ O\g Y\]e\ QZOaa 5 ;D7F ab`cQbc`Sa
O\R SfbS\Ra bV`SS ORRWbW]\OZ VSZWQOZ bc`\a #O^^`]fW[ObSZg */ 5! $ OP]dS

)9VaRce^V_e `W >_eVXcReZgV HecfTefcR] R_U 8`^afeReZ`_R] 7Z`]`Xj$ IYV HTcZaad GVdVRcTY >_deZefeV$ )(--(C`ceY I`ccVj EZ_Vd G`RU$ AR ?`]]R$ 8R]ZW`c_ZR 1*(+/$ JH6& *IYV CReZ`_R] 8V_eVc W`c 9cfX HTcVV_Z_X

R_U eYV 86H @Vj ARS`cRe`cj `W GVTVae`c GVdVRcTY$ HYR_XYRZ >_deZefeV `W BReVcZR BVUZTR$ 8YZ_VdV 6TRUV^j `W HTZV_TVd "86H#$ )01 <f` HY`f ?Z_X G`RU$ HYR_XYRZ$ *()*(+$ 8YZ_R& +9ZgZdZ`_ `W BVUZTZ_R]

8YV^Zdecj$ ;RTf]ej `W HTZV_TVd$ 6^deVcUR^ >_deZefeV W`c B`]VTf]Vd$ BVUZTZ_Vd R_U HjdeV^d "6>BBH#$ KJ J_ZgVcdZej `W 6^deVcUR^$ 9V 7`V]V]RR_ )(0+$ )(0) =K 6^deVcUR^$ IYV CVeYVc]R_Ud& ,IYV ?`Z_e

8V_eVc W`c HecfTefcR] <V_`^ZTd$ HeR_W`cU Hj_TYc`ec`_ GRUZReZ`_ AZXYed`fcTV$ HA68CReZ`_R] 6TTV]VcRe`c ARS`cRe`cj$ BV_]` ERc\$ 8R]ZW`c_ZR 1,(*-$ JH6& -Ec`eVZ_ ! EVaeZUV 8YV^Zdecj$ C`g` C`cUZd\$ C`g`

C`cUZd\ ERc\$ */.( BR]`g$ 9V_^Rc\&

4 4 4 | N A T U R E | V O L 4 9 9 | 2 5 J U L Y 2 0 1 3

Macmillan Publishers Limited. All rights reserved©2013

BPI Labs, LLC, EX1037 
BPI Labs, LLC v. Eli Lilly and Company 
IPR2025-01346 
 



bVS Sfb`OQSZZcZO` #97$ [S[P`O\S P]c\RO`g T`][ @ga *,/ b] ;Zg *+.
#:WU' *$' HVWa `SUW]\ ]T ;7;F% `STS``SR b] Oa bVS abOZY%[Og PS W\d]ZdSR
W\ UZcQOU]\ PW\RW\U O\R VSZ^a b] RSTW\S bVS ]`WS\bObW]\ ]T bVS 978
eWbV `Sa^SQb b] bVS 0HAR][OW\' 9fb`OQSZZcZO` Z]]^ * #97@*$ ]T;7;F
Wa */ `SaWRcSa Z]\U% Oa Q][^O`SR eWbV -i/ `SaWRcSa W\ []ab QZOaa 5
;D7Fa' 5ZbV]cUV bVS 97@* `SaWRcSa +)*i+*. O`S \]b `Sa]ZdSR W\ bVS
Q`gabOZ ab`cQbc`S%[cbOUS\SaWa abcRWSa ^`SaS\bSR VS`S O\R SZaSeVS`S*2i+*

W\RWQObS bVOb bVSaS `SaWRcSa O`S W\d]ZdSR W\ W\bS`OQbW]\a eWbV ^S^bWRS
ZWUO\Ra' HVS RWabO\QS PSbeSS\ bVS 97 bW^a ]T 0HA VSZWQSa == O\R J=
Wa bVS ZO`USab O[]\U;D7F ab`cQbc`Sa% O\R bVS RWabO\QS PSbeSS\ bVS97
bW^a ]T VSZWQSa === O\R J== Wa O[]\U bVS ZO`USab% SfQS^b T]` YO^^O #k&CF$
O\R [c #m&CF$ ]^W]WR `SQS^b]`a++%+, #Gc^^ZS[S\bO`g :WU' .$' HVS ^]aW&
bW]\W\U ]T bVS 97 bW^a ]T bVSaS 0HA VSZWQSa Q`SObSa O eWRS` O\R RSS^S`
QOdWbg W\ bVS ZWUO\R&PW\RW\U ^]QYSb ]T ;7;F% eVWQV Wa ZO`US` bVO\ W\
O\g QZOaa 5 `SQS^b]` ab`cQbc`Sa #:WU' +% Gc^^ZS[S\bO`g HOPZS -$'

5b bVS W\b`OQSZZcZO` #=7$ aWRS% bVS RWabO\QSa PSbeSS\ bVS VSZWQOZ bW^a
]T ;7;F O`S eWbVW\ bVS aO[S `O\US Oa bV]aS W\ QZOaa 5 ab`cQbc`Sa%
SfQS^b T]` O\ SfbS\aWdS W\eO`R aVWTb ]T bVS =7 bW^ ]T VSZWf J== #Gc^&
^ZS[S\bO`g :WU' .$' 5ZbV]cUV bVS W\eO`R aVWTb W\ bVS =7 ^O`b ]T VSZWf

J== Wa O VOZZ[O`Y ]T QZOaa 5 `SQS^b]` OQbWdObW]\,% Wb Wa \]b gSb QZSO` eVOb
`]ZS bVS =7 `SUW]\ ]T VSZWf J== ^ZOga W\ ;7;F' HVS `SQS^b]` ZOQYa O
^`]ZW\S YW\Y W\ VSZWf J==% eVWQV Wa O ^O`b ]T bVS Q]\aS`dSR BD #6K
0'.)$ ffM []bWT W\ QZOaa 5 ;D7Fa+-4 W\abSOR% VSZWf J== ]T ;7;F VOa O
UZgQW\S `SaWRcS #;Zg ,2,0'.)$ bVOb OZZ]ea T]` O VSZWQOZ PS\R W\ bVWa `SUW]\'
HVWa UZgQW\S W\ VSZWfJ== ]T;7;F Wa ^O`b ]T bVS:E;0'.)ffJfffM0'.07:
[]bWT bVOb Wa TcZZg Q]\aS`dSR W\ aSQ`SbW\&ZWYS QZOaa 6 `SQS^b]`a #:WU' ,O$'
HVWa ;Zg ,2,0'.) W\RcQSR PS\R Wa abOPWZWhSR Pg VgR`]^V]PWQ W\bS`OQ&
bW]\a eWbV DVS *1-+'.0 ]T VSZWf == W\ ;7;F #:WU' ,O$'

HVS ;7;F ab`cQbc`S OZa] W\QZcRSa O\ =7 VSZWf J=== Q][^`WaW\U +)
`SaWRcSa Ob bVS 7&bS`[W\OZ S\R ]T bVS `SQS^b]` bVOb bWZba O^^`]fW[ObSZg
+.u OeOg T`][ bVS [S[P`O\S Oa Q][^O`SR eWbV Wba Q]\aS\aca ^]aWbW]\
W\ QZOaa 5 #:WU' *$' HVWa bWZb Wa ^`]POPZg O `SacZb ]T Q`gabOZ ^OQYW\U W\bS`&
OQbW]\a #Gc^^ZS[S\bO`g :WU' -$% Pcb Wb aV]cZR PS \]bSR bVOb ;Zc -)/ W\
VSZWf J=== Wa TcZZg Q]\aS`dSR W\ aSQ`SbW\&ZWYS QZOaa 6 `SQS^b]`a% O\R T]`[a
be] W\bS`VSZWQOZ aOZb P`WRUSa eWbV Q]\aS`dSR `SaWRcSa 5`U *0,+'-/ O\R
5`U ,-//',0 #:WU' ,P$' HV]cUV bVS bWZb ]T VSZWf J=== [Og OZbS` W\bS`OQbW]\a
W\ bVS `SUW]\% Q]\T]`[ObW]\OZ []RSZZW\U eWbV VSZWf J=== ^O`OZZSZ b] bVS
[S[P`O\S acUUSaba bVOb bVS ;Zc -)/ aOZb P`WRUSa O`S ^`SaS`dSR W\ bVWa

:6:D 6I6D- !'AD
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4GEROC ( 1LJM?OGPLK LD QFC IGE?KB#@GKBGKE MLAHCQ LD 515; TGQF AI?PP /
5:1;P$ HVS PW\RW\U QOdWbg ]T ;7;F Wa Q][^O`SR eWbV bVS PW\RW\U QOdWbWSa
]T Vc[O\ QVS[]YW\S `SQS^b]` 7L7F- #D863 ,C8I$% Vc[O\ k&]^W]WR
`SQS^b]` #k&CF$ #D863 -8><$% `Ob \Sc`]bS\aW\ `SQS^b]` #BHGF*$ #D863

-;FJ$% Vc[O\ b+&OR`S\S`UWQ `SQS^b]` #b+5F$ #D863 +F<*$ O\R P]dW\S
`V]R]^aW\ #FV]$ #D863 *I*2$ #Gc^^ZS[S\bO`g HOPZS -$' HVS O^^`]fW[ObS
^]aWbW]\ ]T bVS 97 [S[P`O\S P]c\RO`g Wa aV]e\ Oa O `SR ZW\S O\R P]c\R
ZWUO\Ra Oa [OUS\bO QO`P]\ Ob][a'
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4GEROC ' <QORAQROC LD QFC -=8 BLJ?GK LD FRJ?K 515; ?KB ALJM?OGPLK
QL AI?PP / 5:1; PQORAQROCP$ ?% 7O`b]]\ RS^WQbW]\ ]T bVS 0HA R][OW\
ab`cQbc`S ]T ;7;F' HVS be] dWSea O`S `]bObSR *1)u `SZObWdS b] SOQV ]bVS`' HVS
RWacZ^VWRS P]\R PSbeSS\ VSZWf === O\R Sfb`OQSZZcZO` Z]]^ + #97@+$ Wa aV]e\ Oa
gSZZ]e abWQYa' @% GWRS dWSe ]T ab`cQbc`OZ ac^S`W[^]aWbW]\ ]T 0HA R][OW\a ]T

;7;F #PZcS$ O\R QZOaa 5 ;D7Fa #U`Sg$' Gb`cQbc`Sa ]T QZOaa 5 ;D7Fa caSR
#D86$3 *I*2% +F<*% +M7K% ,FN9% ,D6@% ,ICB% -85>% ,9A@% ,J+K%
,C8I% -8><% -95,% -8?@% -9>- O\R ,JK0' 9fb`OQSZZcZO` #97$ O\R
W\b`OQSZZcZO` #=7$ [S[P`O\S P]c\RO`WSa #^`SRWQbSR Pg CAD aS`dS`--$ O`S
aV]e\ Oa P`]e\ O\R QgO\ ]dOZa #?$ ]` R]bbSR ZW\Sa #@$% `Sa^SQbWdSZg'
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Q]\T]`[ObW]\ O\R O`S ZWYSZg b] PS O RWabW\Qb TSObc`S ]T aSQ`SbW\&ZWYS QZOaa
6 `SQS^b]`a PSQOcaS bVS`S Wa \] ab`]\U Q]\aS`dObW]\ O[]\U bVSaS `SaW&
RcSa W\ QZOaa 5'

HVS ;7;F 0HA ab`cQbc`S OZa] `SdSOZa aSdS`OZ ab`cQbc`OZ TSObc`Sa
bVOb O`S Q]\aS`dSR PSbeSS\ QZOaa 5 O\R 6 `SQS^b]`a' C\S acQV TSObc`S
Wa O RWacZ^VWRS P]\R PSbeSS\ 7ga +2- W\ 97@+ O\R 7ga ++-,'+2 #6K
,'+.% Gc^^ZS[S\bO`g :WU' /$% eVWQV O^^O`S\bZg abOPWZWhSa bVS `SQS^b]`ka
0HA T]ZR #:WU' ,Q$' 5\]bVS` Q]\aS`dSR TSObc`S ]T O Q][[]\ ;D7F
T]ZR+. W\d]ZdSa aW[WZO` `SUW]\a ]T Q]\bOQba PSbeSS\ VSZWQSa =i==% =iJ==%
===i=J O\R ===iJ= W\ QZOaa 5 O\R 6 ;D7Fa' HVS be] ;D7F QZOaaSa%
V]eSdS`% Q]\bOW\ RWTTS`S\b ^ObbS`\a ]T Q]\aS`dSR `SaWRcSa W\ bVSaS ^]aW&
bW]\a #:WU' ,% Gc^^ZS[S\bO`g :WU' /$' =\ QZOaa 6 ;D7Fa% bVS VSZWf =i==
W\bS`OQbW]\ Wa abOPWZWhSR Pg Q]\aS`dSR VgR`]^V]PWQ `SaWRcSa @Sc *./*'.-
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QZOaa 6 ;D7F a^SQWTWQ W\bS`VSZWQOZ VgR`]US\ P]\R Wa T]`[SR PSbeSS\
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Q]\T]`[ObW]\ ]T bVS abOZY `SUW]\' HVS abOZY[Og OZa] Tc\QbW]\ Oa ^O`b ]T
bVS PW\RW\U aWbS T]` bVS ^`SdW]caZg ^`]^]aSR [WRRZS VW\US `SUW]\ ]T
UZcQOU]\+1' 5\ a&VSZWQOZ Q]\T]`[ObW]\ W\ bVWa `SUW]\ ]T ;@D*F W\
Q][^ZSf eWbV bVS ;@D* ^S^bWRS eOa `SQS\bZg ^`]^]aSR POaSR ]\ Q`]aa&
ZW\YW\U RObO PSbeSS\ `SQS^b]` O\R ^S^bWRS `SaWRcSa*+' =\ bVS ;7;Fi
UZcQOU]\ []RSZ% bVS Q]``Sa^]\RW\U ^OW`a ]T `SaWRcSa% :/i;Z\ *-+*'-)

O\R M*)iHg` *,1*',/ #]\S ZSbbS` O[W\] OQWR OPP`SdWObW]\ Wa caSR b]
RSaWU\ObS UZcQOU]\ `SaWRcSa$% O`S Z]QObSR W\ QZ]aS ^`]fW[Wbg O\R ^]W\b
b]eO`Ra SOQV ]bVS`% ac^^]`bW\U O aW[WZO` W\bS`OQbW]\ []RS Oa ^`]^]aSR
W\ bVS ;@D*Fi;@D* Q][^ZSf*+ #:WU' .P$' HVS *+5! RWabO\QS PSbeSS\
@*-iH`^ +2.97@+ W\ bVS ;7;FiUZcQOU]\ []RSZ SfQSSRa bVS `O\US ]T
Q`]aaZW\YW\U RWabO\QSa W\ ^`SdW]ca ;@D*Fi;@D* []RSZa #1i25! $*+%
bV]cUV bVWa [Og `STZSQb RWTTS`S\QSa PSbeSS\ ;7;F O\R ;@D*F
ZWUO\R&PW\RW\U []RSa'

HVS`S Wa \] QZSO` Q]\aS\aca ]\ bVS PW\RW\U aWbS Z]QObW]\ ]T ^S^bWRS
ZWUO\Ra W\ bVS 0HAR][OW\]T QZOaa6;D7Fa%eVWQVVOa PSS\ Oaa]QWObSR
SWbVS` eWbV bVS 97@ `SUW]\a-%0% ]` eWbV O ^]QYSb W\ bVS 0HA R][OW\**%*+%+2'
HVS ;7;FiUZcQOU]\ []RSZ WZZcab`ObSa O eOg b] OQQ]c\b T]` bVS
SfbS\aWdS W\bS`OQbW]\a ]T bVS ^S^bWRS eWbV 97@a% Oa eSZZ Oa `SaWRcSa
RSS^ W\ bVS 0HA R][OW\ #:WU' .Q% R$' :W`ab% bVS ;7;F Q`gabOZ ab`cQbc`S
`SdSOZa bVOb a][S ]T bVS PW\RW\U aWbS `SaWRcSa ^`SdW]caZg ^]aWbW]\SR Ob
bVS b]^ ]T 0HA VSZWQSa ]` W\ 97@a,)i,+ O`S W\ TOQb Z]QObSR RSS^S` W\ bVS
0HA R][OW\' GSQ]\R% O\ SfbS\RSR TZSfWPZS Q]\T]`[ObW]\ ]T bVS TW`ab TWdS
`SaWRcSa OZZ]ea UZcQOU]\ b] `SOQV RSS^ W\b] bVS ^]QYSb' Cc` []RSZ ]T
UZcQOU]\ W\Q]`^]`ObSa O Vg^]bVSbWQOZ B&QO^^W\U Q]\T]`[ObW]\,, ]T bVS
^S^bWRS VSZWf W\ `SaWRcSa :/iH0iM*)% aW[WZO` b] bVS ]\S ]PaS`dSR W\ bVS
`SQS^b]`&P]c\R D575D+/% bV]cUV ]bVS` Q]\T]`[ObW]\a ]T bVWa `SUW]\
O`S ^]aaWPZS'

A]ab W\bS`OQbW]\a ^`SRWQbSR Pg bVS ;7;FiUZcQOU]\ PW\RW\U []RSZ
O`S ac^^]`bSR Pg [cbOUS\SaWa #:WUa -% .Q% R% Gc^^ZS[S\bO`g HOPZS .$
O\R ^V]b]&Q`]aaZW\YW\U abcRWSa ]\ ;7;F/%*2%+*%+0%,*%,+%,- O\R ]bVS` QZOaa
6 ;D7Fa1i*,%+)%+2%,)%,.%,/' =\ bVS 0HA R][OW\% [O\g `SaWRcSa ^`SRWQbSR
b] W\bS`OQb eWbV UZcQOU]\ aV]e R`O[ObWQ STTSQba ]\ UZcQOU]\ PW\RW\U
eWbV]cb `SRcQW\U `SQS^b]` Sf^`SaaW]\ #:WU' -% Gc^^ZS[S\bO`g HOPZS .$'
:WUc`S . aV]ea V]e bVSaS [cbObW]\a ZW\S bVS 0HA PW\RW\U aWbS W\ bVS
;7;FiUZcQOU]\ []RSZ O\R W\QZcRS `SaWRcSa bVOb O`S Z]QObSR RSS^

W\ bVS ^]QYSb #Hg` *-2*'-0% JOZ *2*+'/-% ;Z\ +,+,',0% ;Zc ,/+/'., O\R
@Sc ,1/0'-,$' HVSaS `SacZba ab`]\UZg ac^^]`b SfbS\aW]\]T bVSB bS`[W\ca
]T UZcQOU]\ RSS^ W\b] bVS ;7;F ^]QYSb% O `SUW]\ bVOb Q]cZR PS S_cOZZg
W[^]`bO\b T]` ZWUO\R PW\RW\U Oa W\ QZOaa 5 ;D7Fa'

=\ bVS Z]]^ `SUW]\% `SaWRcSa 5`U +)*% Hg` +)+% 5a^ +)1 O\R H`^ +*.
]T;7;FSWbVS` abOPWZWhS bVS 97@* Q]\T]`[ObW]\ O\R(]` RW`SQbZg W\bS`OQb
eWbV UZcQOU]\ #:WU' .Q% R$' HVS;7;FiUZcQOU]\ PW\RW\U[]RSZ Tc`bVS`
acUUSaba bVOb `SaWRcSa H`^ +2. O\R 5a\ +21 RW`SQbZg W\bS`OQb eWbV UZc&
QOU]\% Oa[cbObW]\ ]T bVSaS 97@+ `SaWRcSa ab`]\UZg OTTSQba ZWUO\R PW\R&
W\U' 5ZbV]cUV [cbObW]\a ]T 5a^ +*1 #`ST' +*$% 7ga ++-,'+2 #`STa +*% +0$%
5`U ++.,',)% @ga +1/-'/-% ;Zc +2) O\R 7ga +2- #:WU' -% Gc^^ZS[S\bO`g
HOPZS .$ OZa] OTTSQb ZWUO\R PW\RW\U% bVSaS `SaWRcSa R] \]b RW`SQbZg W\bS`&
OQb eWbV UZcQOU]\ W\ bVS []RSZ% Pcb QO\ ^ZOg O `]ZS W\ abOPWZWhW\U bVS
Z]]^ Q]\T]`[ObW]\ Q][^ObWPZS eWbV UZcQOU]\ PW\RW\U' :]` SfO[^ZS%
97@+ O\R 97@* O`S abOPWZWhSR Pg O RWacZ^VWRS P`WRUS PSbeSS\ 7ga +2-
O\R7ga++-,'+2% O\R^]bS\bWOZ aOZbP`WRUSa PSbeSS\@ga +1/-'/- O\R;Zc +2)%
O\R PSbeSS\ 5a^+*1 O\R 5`U ++.,',)% `Sa^SQbWdSZg' GW[WZO`Zg% 5`U ,01
Wa ^`]^]aSR b] ^ZOg O `]ZS W\ UZcQOU]\ PW\RW\U W\RW`SQbZg Pg abOPWZWhW\U
bVS 97@, Q]\T]`[ObW]\% eVWZS H`^ ,)-.',/ abOPWZWhSa 97@+ Ob bVS W\bS`&
TOQS PSbeSS\ VSZWQSa J O\R J='

HVS ;7;FiUZcQOU]\ []RSZ ^`SaS\bSR W\ :WU' . Wa POaSR ]\ Q`gabOZ&
Z]U`O^VWQ SdWRS\QS O\R Wa Q]\aWabS\b eWbV bVS `SacZba ]T SfbS\aWdS[cbO&
bW]\ PW\RW\U abcRWSa #:WU' -% Gc^^ZS[S\bO`g HOPZS .$/%*2%+*%+0%,*%,+%,-% O\R
bVca ^`]dWRSa Q][^`SVS\aWdS W\aWUVb W\b] `SQ]U\WbW]\ PSbeSS\ bVS
\ObWdS ZWUO\R O\R Wba `SQS^b]`' HVS Vg^]bVSbWQOZ []RSZ ]T bVS Q][^ZSf
QO\ ]TTS` O caSTcZ ^ZObT]`[ T]` bVS RSaWU\ ]T PW]QVS[WQOZ O\R PW]^Vga&
WQOZ Sf^S`W[S\ba RSbOWZW\U bVS Q][^ZSf ab`cQbc`S% Oa eSZZ Oa bVS RSaWU\
]T abOPWZWhSR Q]\ab`cQba bVOb [Og ZSOR b] a]ZcbW]\ ]T bVS TcZZ&ZS\UbV
`SQS^b]`iZWUO\R Q][^ZSf'

7@F<M@? >F<LL . 26/7L
HVS ;7;FiUZcQOU]\ []RSZ QO\ PS W\T]`[ObWdS T]` c\RS`abO\RW\U
Q][[]\ TSObc`Sa bVOb RSbS`[W\S ZWUO\R `SQ]U\WbW]\ ]T ]bVS` QZOaa 6
`SQS^b]`a' HVS ;7;F [cbObW]\ RObO #:WU' -% Gc^^ZS[S\bO`g HOPZS .$%
O\R^`SdW]ca abcRWSa/%*2%+*%+0%,*%,+%,-O`S ^O`OZZSZSR Pg[cbOUS\SaWa ]T V][]&
Z]U]ca `SaWRcSa W\ ]bVS` QZOaa 6 ;D7Fa' Gc^^ZS[S\bO`g HOPZS / aV]ea
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4GEROC * 3DDCAQP LD JRQ?QGLK PQRBGCP GK 515;
PK?HC MILQ$ ?% AcbObSR `SaWRcSa bVOb aV]e ,-&T]ZR
#^c`^ZS$% -i*)&T]ZR #]`O\US$% O\R .*)&T]ZR #`SR$
QVO\USa ]T =7.) dOZcSa T]` UZcQOU]\ PW\RW\U eWbV
`SQS^b]` Sf^`SaaW]\ .,)" ]T eWZR&bg^S
#Gc^^ZS[S\bO`g HOPZS .$' AcbObW]\ abcRWSa b]
W\dSabWUObS ^S^bWRS ZWUO\R PW\RW\U VOdS PSS\
^`SdW]caZg `S^]`bSR T]` aSdS`OZ QZOaa 6 ;D7Fa
W\QZcRW\U ;7;F/%*2%+*%+0%,*%,+%,-% ;@D*F/%1%*1%+)%+2%,/%
;=DF2%,0% `G7HF**%,)%,.%,1%-, O\R JD57* #`STa ,2i-*$
#Gc^^ZS[S\bO`g HOPZS /$' HVS []ab Q]\aS`dSR
`SaWRcSa W\ VSZWQSa = b] J== ]T QZOaa 6 ;D7Fa*1 O`S
P]fSR O\R aV]e\ W\ P]ZR' @iB% FS^`SaS\bObWdS
PW\RW\U Qc`dSa ]T ;7;F [cbO\ba eWbV UZcQOU]\'
8ObO O`S Sf^`SaaSR Oa O ^S`QS\bOUS ]T a^SQWTWQ *+.=&
UZcQOU]\ PW\RW\U W\ bVS ^`SaS\QS ]T )')+ \A
c\ZOPSZZSR ^S^bWRS' 9OQV ^]W\b #6 a'S'['$
`S^`SaS\ba bVS [SO\ dOZcS ]T Ob ZSOab bV`SS
W\RS^S\RS\b Sf^S`W[S\ba R]\S W\ b`W^ZWQObS #=7.)

O`S aV]e\ W\ Gc^^ZS[S\bO`g HOPZS .$'
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O\ ]dS`dWSe ]T +0- ^`SdW]caZg `S^]`bSR [cbO\ba ]T ;7;F/%*2%+*%+0%,*%,+%,-%
;@D*F1%*1%+)%+2%,/% UZcQ]aS&RS^S\RS\b W\acZW\]b`]^WQ^]Zg^S^bWRS `SQS^b]`
#OZa] Y\]e\ Oa UOab`WQ W\VWPWb]`g ^]Zg^S^bWRS `SQS^b]`$ #;=DF$2%,0%
`Ob aSQ`SbW\ `SQS^b]` #`G7HF$**%,)%,.%,1%-,% O\R dOa]OQbWdS W\bSabW\OZ ^S^&
bWRS O\R ^WbcWbO`g ORS\gZObS QgQZOaS&OQbWdObW\U ^]Zg^S^bWRS `SQS^b]` *
#JD57*% OZa] Y\]e\ Oa J=DF*$ #`STa ,2i-*$' :]` SfO[^ZS% [cbObW]\a
]T ]bVS` QZOaa 6 ;D7Fa W\ `SaWRcSa bVOb OZWU\ b] ;7;F `SaWRcSa
Hg` /.978 #`ST' 1$% Hg`1-978 #`ST' 1$% @Sc1.978 #`ST' 1$% Hg`*-.*'-,

#`ST' ,.$% Hg`*-2*'-0 #`STa +2% ,.$% @ga*10+'/) #`STa 2% *1% +)% +2% ,)% ,2$%
=ZS*2-+'/0 #`STa 2% *1% +)% +2% ,)% ,2$% 5a^*2.+'/1 #`STa **% +)% +2% ,)$%
@Sc*21+'0* #`STa **% +*$% 5`U++.,',) #`ST' +)$% ;Z\+,+,',0 #`STa 2% +2$%
@ga+1/-'/- #`ST' ,/$% ;Zc+2)97@+ #`ST' ,/$% H`^+2.97@+ #`STa **% ,/$%
5a\+2197@+ #`STa **% ,/$% DVS,/./'./ #`STa 2% **$ O\R @Sc,1/0'-, #`ST' -)$
VOdS PSS\ aV]e\ b] OTTSQb ^S^bWRS ZWUO\R PW\RW\U O\R(]` ^]bS\Qg%
ac^^]`bW\U bVS;7;FiUZcQOU]\[]RSZ W\ :WU' .' HVS;7;FiUZcQOU]\
[]RSZ RS[]\ab`ObSa bVOb `SaWRcSa eVWQV VOdS PSS\ WRS\bWTWSR b] W\bS`&
OQb eWbV bVS V][]Z]U]ca `SaWRcSa E, ]T UZcQOU]\% 8, ]T aSQ`SbW\% O\R
8, ]T dOa]OQbWdS W\bSabW\OZ ^S^bWRS O`S Z]QObSR eWbVW\ bVS aO[S dWQW\Wbg
W\ bVS 0HA R][OW\ ]T ;7;F #@ga *10+'/) O\R =ZS *2-+'/0$ #`STa ,*% ,+$%
`G7HF #Hg`*+1*'-0% 5`U *//+'/)% @ga *0,+'/0% O\R5a^*0-+'/1$ #`STa ,)% ,.$%
O\R JD57* #5`U *11+'/) O\R @ga *2.+'/0$ #`ST' ,2$% `Sa^SQbWdSZg #Gc^&
^ZS[S\bO`g HOPZS /$'

HVS RWabW\Qb ab`cQbc`OZ TSObc`Sa O\R ZO`US` PW\RW\U ^]QYSb ]T bVS
;7;F 0HA R][OW\ ^`]dWRS \Se W\aWUVba W\b] bVS []ZSQcZO` RSbOWZa
]T ^S^bWRS ZWUO\R PW\RW\U% O\R O []`S `SZWOPZS ab`cQbc`OZ bS[^ZObS T]`
bVS RSaWU\ ]T a^SQWTWQ O\R ^]bS\b a[OZZ []ZSQcZSa T]` bVS b`SOb[S\b ]T
bg^S + RWOPSbSa' A]`S]dS`% bVS O^^O`S\b ]dS`ZO^ ]T QZOaa 6 ;D7F
PW\RW\U aWbSa acUUSaba bVOb% RSa^WbS ^]aaWPZS ab`cQbc`OZ RWTTS`S\QSa

PSbeSS\ QZOaa 6 ;D7Fa% bVS ;7;F Q`gabOZ ab`cQbc`S [WUVb ]TTS`
\Se ]^^]`bc\WbWSa b] Q]\ab`cQb ab`cQbc`OZ []RSZa b] RSaQ`WPS W\bS`OQ&
bW]\a PSbeSS\ ^S^bWRS ZWUO\Ra O\R ]bVS` QZOaa 6 ;D7Fa' HVWa Wa ^O`&
bWQcZO`Zg SfQWbW\U T]` bV]aS `SQS^b]`a W\d]ZdSR W\ UZcQ]aS `SUcZObW]\%
W\QZcRW\U ;@D*F O\R ;=DF'

4193508 8:44-7;
6F=@i;7;F#D978(D7$ eOa Sf^`SaaSR W\ Spodoptera frugiperda W\aSQb QSZZa%
a]ZcPWZWhSR eWbV *()'*" #e(d$ ]T n&R]RSQgZ&b&8&[OZb]^g`O\]aWRS O\R QV]ZSabS`gZ

VS[WacQQW\ObS T]` + V Ob - u7% O\R ^c`WTWSR Pg W[[]PWZWhSR [SbOZ W]\ OTTW\Wbg
QV`][Ob]U`O^Vg eWbV .)i+)) mA ]T ;7;F O\bOU]\Wab ZWUO\R BB7)/-)'

D`]bSW\ Ob 1)[U[Z2* eOa [WfSR eWbV []\]]ZSW\ O\R QV]ZSabS`]Z W\ O `ObW] ]T
-)"3.-"3/" #e(e(e$ b] T]`[ ZW^WRWQ QcPWQ ^VOaS-+% O\R Q`gabOZZWhSR W\ *))[A
A9G ^</')% *-)i+)) [A BO(? bO`b`ObS bSb`OVgR`ObS% 2i*0" #d(d$ D9; -))%

)',.i)'.." #d(d$ >STTO[W\S A&/))% ^< 0')% O\R +)) mA BB7)/-) Ob +) u7'
L&`Og RObO eS`S Q]ZZSQbSR ]\ bVS +,=8&8 PSO[ZW\S #;A(75 75H$ Ob bVS 5RdO\QSR
DV]b]\ G]c`QS #5`U]\\S% =ZZW\]Wa$ caW\U O +)&m[[W\WPSO[ObeOdSZS\UbV]T *'),,)5!

#Gc^^ZS[S\bO`g HOPZS +$' 5 aW\UZS eOdSZS\UbV O\][OZ]ca RWa^S`aW]\ #G58$ RObO aSb
eOa Q]ZZSQbSR Ob -5! T`][ O aW\UZS Q`gabOZ a]OYSR eWbV bO\bOZc[ P`][WRS #HO/6`*+4
Gc^^ZS[S\bO`g :WU' 0$' DVOaS W\T]`[ObW]\ T`][ bVS G58 RObO aSb Q]\TW`[SR bVS

[]ZSQcZO` `S^ZOQS[S\b a]ZcbW]\ ]PbOW\SR T`][ O\ Ocb] aQ`W^b bVOb caSR [WfSR []RSZa
]T OZZ Y\]e\QZOaa5;D7F ab`cQbc`Sa Oa aSO`QV[]RSZa #Gc^^ZS[S\bO`g :WU' 1$' BObWdS
RWTT`OQbW]\ RObO eS`S Q]ZZSQbSR T`][ *- Q`gabOZa O\R O\Wa]b`]^WQOZZg b`c\QObSR PST]`S

`STW\S[S\b W\ O*% P*% O\R Q* b] ,',% ,'-% O\R ,',5! % `Sa^SQbWdSZg' KS `S^]`b bVS TW\OZ
ab`cQbc`S Ob ,'-5! `Sa]ZcbW]\% O\R RObO Q]ZZSQbW]\% ^`]QSaaW\U% ab`cQbc`S a]ZcbW]\ O\R

`STW\S[S\b O`S RSaQ`WPSR W\ bVS ASbV]Ra'

HVS []RSZ ]T bVS ;7;FiUZcQOU]\ Q][^ZSf eOa Q]\ab`cQbSR caW\U bVS ab`cQ&
bc`Sa ]T bVS ;7;F 0HA R][OW\ ^`SaS\bSR VS`S% bVS ;7;F 978 #D863 -9FG$%

bVS ;@D*Fi;@D* Q][^ZSf #D863 ,=C@$% O\R bVS B&QO^^SR Q]\T]`[ObW]\ ]T
D575D #D863 *;95$'
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4GEROC + 8LBCI LD 515; @LRKB QL EIRA?ELK$ ?% @% ;7;F eWbV bVS 978
#[OUS\bO$ O\R 0HA R][OW\ #PZcS$ P]c\R b] UZcQOU]\ #U`SS\$' FSaWRcSa *++i
*+/ O\R *22i+*1 #P`]e\$ O`S \]b RSTW\SR W\ bVS ;7;F 978 #;7;F&ZW\YS`$
#D863 -9FG$ O\R 0HA R][OW\ #97@*$ Q`gabOZ ab`cQbc`Sa% `Sa^SQbWdSZg' HVS
;7;F 978 ab`cQbc`S O\R bVS W\bS`OQbW]\a PSbeSS\ ;7;F 978 O\R UZcQOU]\
`SaS[PZS bV]aS W\ bVS ;7;F 978 #D863 -9FG$/ O\R ;@D*i;@D*F&978
Q][^ZSf #D863 ,=C@$1 ab`cQbc`Sa% `Sa^SQbWdSZg' A% B% HVS STTSQba ]T [cbObW]\

abcRWSa ]T W\RWdWRcOZ ;7;F `SaWRcSa ]\ UZcQOU]\ #U`SS\$ PW\RW\U[O^^SR ]\b]
bVS ;7;F PW\RW\U ac`TOQS caW\U bVS Q]Z]c` Q]RW\U ^`SaS\bSR W\ :WU' -'
=[^]`bO\b UZcQOU]\ `SaWRcSa O`S ZOPSZZSR PZOQY' ;7;F `SaWRcSa ^`]^]aSR b] PS
W[^]`bO\b W\ abOPWZWhW\U Sfb`OQSZZcZO` Z]]^a O`S P]fSR' ;7;FiUZcQOU]\ `SaWRcS
^OW`a bVOb O`S V][]Z]U]ca b] `SaWRcS ^OW`a WRS\bWTWSR W\ ;@D*Fi;@D*
Q`]aaZW\YW\U abcRWSa*+ O`S c\RS`ZW\SR'
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6W\RW\U abcRWSa eS`S ^S`T]`[SR caW\U b`O\aWS\bZg b`O\aTSQbSR 7<C&?* O\R
<9?+2,H QSZZa' 9WbVS` eV]ZS QSZZa ]` ^`S^O`SR [S[P`O\Sa eS`S caSR b] [SOac`S
PW\RW\U OTTW\Wbg #=7.)$ ]T UZcQOU]\ ]` BB7)/-) caW\U `ORW]ZOPSZZSR UZcQOU]\ ]`
BB7)/-)'

Full Methods R_U R_j Rdd`TZReVU cVWVcV_TVd RcV RgRZ]RS]V Z_ eYV `_]Z_V gVcdZ`_ `W
eYV aRaVc&
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<%ac`eVZ_%T`fa]VU cVTVae`cd& Drug Discov. Today 10, ,)/l,*/ "*((-#&

-& ER]$ @&$ BV]TYVc$ @& ! Mf$ =& :& HecfTefcV R_U^VTYR_Zd^ W`c cVT`X_ZeZ`_ `W aVaeZUV
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0;67Y515;!D312%D1" ALKPQORAQ BCPGEK ?KB . CUMOCPPGLK$ HVS Vc[O\
eWZR&bg^S ;7;F 8B5 eOa ag\bVSaWhSR Pg 8B5 +') O\R Q]R]\ ]^bW[WhSR T]`
Sf^`SaaW]\ W\ Spodoptera frugiperda #Sf2$ W\aSQb QSZZa' HVS 6F=@i;7;F#D978(
D7$ TcaW]\ Q]\ab`cQb eOa [ORS Pg RSZSbW\U B&bS`[W\OZ `SaWRcSa *i*++% TcaW\U bVS
bVS`[OZZg abOPWZWhSR O^]Qgb]QV`][S b./+F=@ #A0K% <*)+=% F*)/@$ #`STS``SR b]
Oa 6F=@$ T`][ E. coli Ob `SaWRcS *+, #`ST' */$% O\R b`c\QObW\U bVS 7 bS`[W\ca Ob
`SaWRcS -,+ b] Q`SObS bVS TW\OZ Q]\ab`cQb T]` Q`gabOZZWhObW]\ #Gc^^ZS[S\bO`g :WU' +$'
HVWa QVW[OS`WQ Q]\ab`cQb eOa ]PbOW\SR OTbS` aQ`SS\W\U /) Q]\ab`cQba ]T RWTTS`S\b
6F=@ Xc\QbW]\ O\R 7&bS`[W\OZ b`c\QObW]\ aWbSa b] US\S`ObS Q`gabOZa eWbV RWTT`OQ&
bW]\ RObO ]T bVS VWUVSab _cOZWbg O\R `Sa]ZcbW]\' HVS Q]\ab`cQb eOa QZ]\SR W\b] O
[]RWTWSR ^:Oab6OQ* dSQb]` #=\dWb`]US\$ Q]\bOW\W\U O\ Sf^`SaaW]\ QOaaSbbS eWbV
VOS[OUUZcbW\W\ aWU\OZ aS_cS\QS Ob bVS B bS`[W\ca% O\R O D`SGQWaaW]\ ^`]bSOaS
aWbS% *)3<Wa% O\R :ZOU bOU Ob bVS 7 bS`[W\ca' HVS 6F=@i;7;F#D978(D7$
TcaW]\ Q]\ab`cQb eOa Sf^`SaaSR W\ Sf2 QSZZa caW\U bVS 6OQ&b]&6OQ POQcZ]dW`ca
Sf^`SaaW]\ agabS[ Oa RSaQ`WPSR ^`SdW]caZg-.' Sf2 QSZZa Ob O RS\aWbg ]T + 3 *)/ i
,3 *)/ QSZZa [Z2* eS`S W\TSQbSR eWbV D* ]` D+ dW`ca Ob O [cZbW^ZWQWbg ]T W\TSQbW]\
#[']'W'$ ]T 0'.' 7SZZa eS`S VO`dSabSR ZSaa bVO\ -1 V ^]ab&W\TSQbW]\ O\R QSZZ ^SZZSba
eS`S ab]`SR Ob 21) u7 c\bWZ caSR'
0;67Y515;!D312%D1" DRPGLK ALKPQORAQ MROGDGA?QGLK$ Sf2 [S[P`O\Sa
eS`S ^`S^O`SR eWbV * eOaV QgQZS ]T Vg^]b]\WQ PcTTS` #+.[A <9D9G% ^< 0'.%
*) [A AU7Z+% +)[A ?7Z$ W\ bVS ^`SaS\QS ]T 98H5&T`SS ^`]bSOaS W\VWPWb]`
Q]QYbOWZ bOPZSba #F]QVS$ O\R - eOaV QgQZSa ]T VWUV&aOZb PcTTS` #+.[A <9D9G%
^< 0'.% *A BO7Z% *)[A AU7Z+% +)[A ?7Z$' AS[P`O\S ^SZZSba eS`S V][]&
US\WhSR W\ ab]`OUS PcTTS` #+.[A <9D9G% ^< 0'.% .))[A BO7Z% -)" UZgQS`]Z$%
TZOaV T`]hS\ W\ ZW_cWR \Wb`]US\ O\R ab]`SR Ob 21) u7 c\bWZ caS'

HVS ;7;F O\bOU]\Wab ZWUO\R BB7)/-) #Gc^^ZS[S\bO`g :WU' *P$ eOa SaaS\bWOZ
T]` ^c`WTWQObW]\ O\R Q`gabOZZWhObW]\ ]T bVS 6F=@i;7;F#D978(D7$ TcaW]\ Q]\&
ab`cQb' He] U`O[a ]T eOaVSR [S[P`O\Sa Q]\bOW\W\U bVS 6F=@i;7;F#D978(
D7$ TcaW]\ Q]\ab`cQb eS`S `Saca^S\RSR W\ ,)[Z ]T PcTTS` #+.[A <9D9G%
^< 0')% *//[A BO7Z% *,', " UZgQS`]Z$ O\R W\QcPObSR eWbV +0) mA ]T Q][^]c\R
BB7)/-) T]` ,)[W\ Ob `]][ bS[^S`Obc`S' HVS `SQS^b]` eOa a]ZcPWZWhSR eWbV
*()'*" #e(d$ ]T n&R]RSQgZ&b&8&[OZb]^g`O\]aWRS #5\Ob`OQS$ O\R QV]ZSabS`gZ
VS[WacQQW\ObS #GWU[O$ #88A(7<G$ T]` + V Ob - u7' HVS W\a]ZcPZS [ObS`WOZ eOa
^SZZSbSR Pg cZb`OQS\b`WTcUObW]\ W\ O HW0) `]b]` Ob .)-%,))g T]` ,) [W\ Ob - u7' HVS
BO7Z O\R 88A(7<G Q]\QS\b`ObW]\a ]T bVS ac^S`\ObO\b eS`S ORXcabSR b]
1))[A O\R )'.()')."% `Sa^SQbWdSZg% Pg ORRW\U S_cOZ d]Zc[S ]T bOZ]\ PW\RW\U
PcTTS` #+.[A <9D9G% ^< 0')% *'-0.A BO7Z% *)" UZgQS`]Z$' D`]bSW\ eOa P]c\R
b] +[Z ]T bOZ]\ ac^S`TZ]e `SaW\ aZc``g #7Z]\bSQV$ ]dS`\WUVb Ob - u7 ]\ O `]bOb]` W\
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