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7 d eW Qd gQi V -+ cYW Q Y W c gUT d U ] cd cYW YVYSQ d U bYS ]U d V b R d cY9;DF%

; a%fQ eU4, /n )( 4% Yf ka _1 i)nYdm]93*1~ -, 0%( ka_fa a[Yf[] Yf fmeZ]j g

gn]jdYhh] _]f]k af ka> IK) o]j] kmh]jagj lg ka _1 OYZd] /( OYZd] 0%* <OA.+AM<+<K-

hYl oYqk Yf [qlgcaf] _]f] k]lk k go] ka_fa a[Yfl ]fja[ e]fl gfdq gj ka> IK) * Og

]pYeaf] ka_fYdaf_ [Yk[Y ] g h1/ hYl oYq af ka> IK) []ddk( D eYhh] mhj]_mdYl] _]f]k

gflg h1/ hYl oYq mkaf_F BBeYhh]j* Phj]_mdYl] _]f]k g h.-( >q[daf? Yf BY 01 gd

[ Yf_]6 /*1( .*4 Yf 0*2( j]kh][lan]dq% o]j] eYhh] gf Y hYl l Yl d]Y lg []dd [q[d] Yjj]kl(

Yf BY 01oYk gf Y hYl l Yl j]kmdl lg ?I< j]hYaj Yf YeY_] hj]n]flagf Aa_mj] .%* O ]k]

j]kmdlk af a[Yl] l Yl ka> IK) [gmd af m[] Yhghlgkak naY h1/ ka_fYdaf_ hYl oYq Yf ?I<

YeY_] j]khgfk]*
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?ak[mkkagf

Df l ak klm q( D Y[imaj] ea[jgYjjYq _]f] ]phj]kkagf hjg ad]k gj ka=mZM- ' ka> IK)

)lj]Yl] ( ka=mZM- ' ka _1)lj]Yl] ( Yf ka=mZM- )lj]Yl] []ddk* O ]k] ]phj]kkagf YlY ogmd

Z] nYdmYZd] gj mf ]jklYf af_ l ] hgklealgla[ ] ][lk g Yf]mhdga q Yk o]dd Yk hgdqhdga q*

O jgm_ imYflalYlan] YfYdqkak( D gmf l Yl h1/ ka_fYdaf_ hYl oYq oYk mhj]_mdYl] af > IK)

cfg[c gof []ddk Yf l ] j]kmdlk d]Y lg Y qhgl ]kak l Yl Y[lanYlagf g h1/ ka_fYdaf_ oal

af m[lagf g []dd [q[d] Yjj]kl Yf ?I< YeY_] j]khgfk] [gmd af m[] Yfla)hjgda ]jYlan] ] ][l

af [Yf[]j []ddk oal >DI ]Ylmj]*
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OYZd]k " Aa_mj]k

OYZd]- NmeeYjq g ]phj]kkagf YlY af l ak klm q*

Organism/cell line/tissue Homo sapiens /HeLa/cervical cancer

Sex Female

Sequencer or array type Affymetrix Human Genome U133 Plus 2.0 Array
(Affymetrix Inc., CA, USA)

Data format Raw: CEL files, normalized data: SOFT, MINIML and
TXT

Experimental factors siBubR1 + siCENP-E-treated cells vs.
siBubR1 + siEg5-treated cells vs. siBubR1-treated
cells. siNS-treated cells were used as a negative
control.

Experimental features A comprehensive gene expression analysis by
microarray comparisons was performed comparing
siBubR1 + siCENP-E-treated, siBubR1 + siEg5-
treated, and siBubR1-treated cells.

Consent Not necessary, HeLa cells were obtained from ATCC.

Sample source location Fujisawa, Kanagawa, Japan

Specifications
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OYZd]. ImeZ]j g a ]j]flaYddq ]phj]kk] _]f]k*

OYZd]/ Na_fa a[Yfl ]fja[ ] hYl oYq af ka> IK) 'ka=mZM- []ddk

OYZd]0 Na_fa a[Yfl ]fja[ ] hYl oYq af ka _1 'ka=mZM- []ddk

Up-regulated Down-regulated
siCENP-E+siBubR1 224 163
siEg5+siBubR1 74 46

Pathway q-value
P53 DOWNSTREAM PATHWAY 4.72E-08
ATF2 PATHWAY 4.86E-07
FRA PATHWAY 1.88E-06
AP1 PATHWAY 1.96E-05
CYTOKINE CYTOKINE RECEPTOR INTERACTION4.43E-04

Pathway q-value
P53 DOWNSTREAM PATHWAY 7.48E-04

O ] i)nYdm] oYk [Yd[mdYl] mkaf_ qh]j_]ge]lja[ l]kl l jgm_ =]fbYeafa)Cg[ Z]j_ hjg[] mj]*

O ] i)nYdm] oYk [Yd[mdYl] mkaf_ qh]j_]ge]lja[ l]kl l jgm_ =]fbYeafa)Cg[ Z]j_ hjg[] mj]*
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Aa_mj] -* N[ ]eYla[ hj]k]flYlagf g ea[jgYjjYq [gehYjakgfk af l ak klm q*

siCENP-E
+ siBubR1

siEg5
+ siBubR1

misaligned
chromosomes

monopolar
spindles

chromosome
missegregation

cytokinesis
failure

aneuploidy polyploidy

microarray
comparisons

↓

i
↓
 [

 

↓

↓

↓
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Aa_mj] .* KYl oYq eYh g h1/ ka_fYdaf_ af ka> IK) []ddk*
KYl oYq g h1/ ka_fYdaf_ eYhh] oal a ]j]flaYddq ]phj]kk] _]f]k Zq F BB eYhh]j* M] [gdgj] Zgp]k af a[Yl]
_]f]k mh)j]_mdYl] af ka> IK) []ddk*
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> Yhl]j .6

?][g af_ OjYfk[jahlge] ?qfYea[k g B]fge]) f[g ]

KgdqY ]fqdYlagf Yf <mlgj]_mdYlagf oal NeYdd)Hgd][md]

Hg mdYlgjk g <dl]jfYlan] KgdqY ]fqdYlagf



..

NmeeYjq

<dl]jfYlan] hgdqY ]fqdYlagf <K<% hdYqk Y [jala[Yd jgd] af j]_mdYlaf_ _]f] ]phj]kkagf*

Cgo]n]j( l ] ZYdYf[] Z]lo]]f _]fge])]f[g ] <K< hjg[]kkaf_ Yf Ymlgj]_mdYlagf Zq <K<

eg mdYlaf_ MI< Zaf af_ hjgl]af M=K% Y[lgjk ak fgl o]dd mf ]jklgg * D ak[gn]j] log

hgl]fl keYdd)egd][md] eg mdYlgjk g <K< O0( O1% l Yl hjgegl] aklYd lg hjgpaeYd ?lgK%

<K< mkY_] af emdlahd] ljYfk[jahlk* Hgfglgfa[Yddq j]khgfkan] <K< ]n]flk( af m[] Zq k gjl

]phgkmj] lg O0 gj O1( o]j] ] af] af l ] ljYfk[jahlge]( Yddgoaf_ [d]Yj akgdYlagf g l ]

_]fgea[ k]im]f[] ]Ylmj]k Yf M=K egla k Ykkg[aYl] oal ?lgK j]_mdYlagf* D gmf l Yl

dgf_]j nmdf]jYZd] afljgfk( ]fja[ ] oal aklaf[lan] <)ja[ egla k( o]j] hj] ]j]flaYddq Y ][l]

Zq ?lgK <K<( l mk ] afaf_ Y [gj] k]l g _]f]k oal _]fgea[Yddq ]f[g ] ?lgK j]_mdYlagf*

O jgm_ <K< j]khgfk] hYll]jf Yf [gehgmf vkaMI< ]haklYkak YfYdqkak g <K<)Ykkg[aYl]

M=K Y[lgjk( D mjl ]j ]egfkljYl] l Yl ?lgK <K< mkY_] ak hYjldq eg mdYl] Zq Ydl]j]

Ymlgj]_mdYlagf g hgdqY ]fqdYl] Zaf af_ fm[d]Yj hjgl]af)- ka_fYdaf_*



./

Dfljg m[lagf

Hgj] l Yf 3, g meYf _]f]k hjg m[] Ydl]jfYlan]dq hgdqY ]fqdYl] eMI<k(

o a[ ak [gfka ]j] lg Z] Y [jala[Yd egd][mdYj e][ Yfake gj _]f]jYlaf_ an]jkalq af l ]

ljYfk[jahlge] Yf hjgl]ge] ?aBaYeeYjlafg ]l Yd*( .,--7 dcgf ]l Yd*( .,-/7 Fd]jc Yf Cg]f(

.,-1%* KgdqY ]fqdYlagf g eMI< ak Yf ]kk]flaYd kl]h gj eMI< eYlmjYlagf Yf afngdn]k

]f gfm[d]gdqla[ [d]YnY_] Yf l ] Y alagf g Y hgdq <% lYad( Yk o]dd Yk hjgl]af [gehd]p]k km[

Yk [d]YnY_] Yf hgdqY ]fqdYlagf kh][a a[alq Y[lgj >KNA%( [d]YnY_] klaemdYlagf Y[lgj >klA%(

Yf [d]YnY_] Y[lgjk D >A De% Yf DD >A DDe% ?a BaYeeYjlafg ]l Yd*( .,--7 dcgf ]l Yd*(

.,-/7 OaYf Yf HYfd]q( .,-/%* Df l ] [d]YnY_] hjg[]kk( >KNA( >klA( Yf >A De Zaf lg l ]

<<P<<< hgdqY ]fqdYlagf ka_fYd K<N% ]pYe]j( dg[Yl] mhklj]Ye g l ] [d]YnY_] kal] >N%

Yf gofklj]Ye g l ] PB)ja[ k]im]f[]* Kgdq <% lYadk g eMI< Yj] Y ] Zq hgdq <%

hgdqe]jYk] Yf klYZadar] Zq hgdq <% Zaf af_ hjgl]afk af[dm af_ hgdqY ]fqdYl] Zaf af_

hjgl]af)- K<=KI-% > Yf ]l Yd*( .,--7 E]fYd ]l Yd*( .,-.%*

<dl]jfYlan] hgdqY ]fqdYlagf <K<% ak [dYkka a] aflg ]al ]j [g af_ j]_agf <K< >M)<K<% gj

mfljYfkdYl] j]_agf <K< POM)<K<%* >M)<K< hjg m[]k eMI< akg gjek oal aklaf[l >)

l]jeafYd [g af_ j]_agfk( j]kmdlaf_ af aklaf[l hjgl]af akg gjek( gj ]pYehd]( D_H hjgl]afk ?a

BaYeeYjlafg ]l Yd*( .,--7 K]l]jkgf( .,,3%* POM)<K< hjg m[]k eMI< akg gjek oal aklaf[l

/s)POM d]f_l k( ]Y[ g o a[ ]f[g ]k l ] kYe] hjgl]af* Ggf_]j /s)POMk [Yf af[dm ] lYj_]l

kal]k gj eaMI<k Yf MI< Zaf af_ hjgl]afk( l ]j]Zq hgl]flaYddq Y ][laf_ eMI< klYZadalq(

ljYfkdYlagfYd ] a[a]f[q( gj kmZ[]ddmdYj dg[YdarYlagf ?a BaYeeYjlafg ]l Yd*( .,--7 dcgf ]l Yd*(

.,-/7 N a( .,-.%*

M][]fl klm a]k Yn] k gof l Yl khda[af_ Yf hgdqY ]fqdYlagf Yj] [gmhd] ]n]flk

g[[mjjaf_ [g)ljYfk[jahlagfYddq Yf YhhjgpaeYl]dq ., g meYf _]f]k Yn] hgdqY ]fqdYlagf
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kal]k oal af l ]aj afljgfk( af a[Ylaf_ qfYea[ afl]jhdYq Z]lo]]f hgdqY ]fqdYlagf Yf khda[af_

dcgf ]l Yd*( .,-.7 OaYf ]l Yd*( .,,3%* P- keYdd fm[d]Yj jaZgfm[d]ghjgl]af kfMIK% ak

hjgl][l] Y_Yafkl hj]eYlmj] [d]YnY_] Yl [jqhla[ hgdqY ]fqdYlagf kal]k oal af l ] afljgfk =]j_

]l Yd*( .,-.7 FYa Y ]l Yd*( .,-,7 Gmg ]l Yd*( .,-/%* NA/Z-11( Y [gj] [gehgf]fl g P. kfMIK(

_]f]jYddq kmhhj]kk]k afljgfa[ [d]YnY_] Yf hgdqY ]fqdYlagf l jgm_ khda[af_ j]_mdYlagf Ga ]l

Yd*( .,-1%* O ] jYl] g MI< hgdqe]jYk] DD ]dgf_Ylagf Y ][lk khda[af_ Yf lakkm])kh][a a[ <K<

af l ] []ddk k goaf_ Y kdgo gj jYha ]dgf_Ylagf jYl] Agf_ ]l Yd*( .,-17 Agf_ ]l Yd*( .,-07 Gam

]l Yd*( .,-3%*

> ]ea[Yd Zagdg_q YhhjgY[ ]k Yn] Z]]f mk] md lg [dYja q l ] egd][mdYj e][ Yfakek(

j]_mdYlagf( Yf mf[lagfk g []ddmdYj hjg[]kk]k afngdn] af MI< hjg[]kkaf_ hYl oYqk km[ Yk

Ydl]jfYlan] khda[af_ NYdlgf Yf Hakl]da( .,-2%* Oghgakge]jYk] af aZalgjk o]j] j]hgjl] lg

eg mdYl] >M)<K< Zq akkg[aYlagf jge meYf Yfla_]f M CmM% af hj])eMI< ?ml]jlj] ]l

Yd*( .,-0%* Cgo]n]j( fg <K<)kh][a a[ af aZalgjk gj eg mdYlgjk Yn] Z]]f a ]fla a] *

Df l ak klm q( D a ]fla a] keYdd egd][md]k l Yl [Yf eg mdYl] <K<( mkaf_ j]hgjl]j)

ZYk] a_ )l jgm_ hml k[j]]faf_* O ]k] [gehgmf khj] geafYfldqeg mdYl] <K< afngdn]

af Ydl]jfYlan] khda[af_( hjaeYjadq d]Y af_ lg l ] mk] g hjgpaeYd hgdq <% >N( l jgm_ l ]

Ymlgj]_mdYlagf g hYl oYqk j]dYl] lg MI< hjg[]kkaf_ Yf khda[af_* O ] [gehgmf k mk]

aklaf[lan] <)ja[ egla k( l jgm_ Ymlgj]_mdYl] K<=KI- ka_fYdaf_* O ]k] egd][md]k Yn]

hgl]flaYd nYdm] gj mf ]jklYf af_ l ] egd][mdYj e][ Yfakek g <K<( Yf l ]aj mk] eYq d]Y

lg l ] ak[gn]jq g a ]j]fl [dYkk]k g l ]jYh]mla[k*
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HYl]jaYdk Yf H]l g k

>]dd [mdlmj]

O ] meYf ]eYd] gkl]gkYj[geY []dd daf] P.JNoYkeYaflYaf] afH[>gqsk 1Y Ga ]

O][ fgdg_a]k( >YjdkZY ( ><( PN<%* O ] meYf ]eYd] ]eZjqgfa[ ca f]q []dd daf] .5/O Yf

.5/ o]j] eYaflYaf] af ?mdZ][[g#k eg a a] Y_d]#k e] ame Ga ] O][ fgdg_a]k%* O ]

meYf ]eYd] Y ]fg[Yj[afgeY []dd daf] C]GY oYk eYaflYaf] af Y_d]#k Hafaeme kk]flaYd

H] ame Ga ] O][ fgdg_a]k%* O ] e] aY o]j] kmhhd]e]fl] oal -, A=N Ga ]

O][ fgdg_a]k%( h]fa[addaf -,(,,, P+eG7 Ga ] O][ fgdg_a]k%( Yf klj]hlgeq[af -,(,,,

_+eG7 Ga ] O][ fgdg_a]k%* <dd []ddk o]j] [mdlmj] Yl /3 > af mea a a] af[mZYlgjk Yl 1

>J.* >]ddk o]j] k]] ] Yf kmZ[mdlmj] af -,,)ee) aYe]l]j ak ]k ]n]jq /v0 * <dd []dd daf]k

o]j] hmj[ Yk] jge <e]ja[Yf Oqh] >mdlmj] >gdd][lagf HYfYkkYk( Q<( PN<%*

>gehgmf k

NI/4 >Yk Ig* 422/5)1.)/% oYk jge Og[jak =agk[a]f[] =jaklgd( PF%*

>Yehlgl ][af >KO% ><N6 3245),/)0% Yf A]ZmpgklYl >Yk Ig* 422/5)1.)/% o]j] jge

Na_eY)<d ja[ Nl* Ggmak( HJ( PN<%* O0 >Yk Ig* 3413,4)//),% oYk jge fYeaf]

> ]ea[Ydk Hgfegml E[l*( IE( PN<%* O1 oYk kqfl ]kar] Yf hmja a] Yk ]k[jaZ] af Y

hj]nagmk hYl]fl Yhhda[Ylagf Nam Ogfq( .,--%* O0 ak 2(3) ae]l gpq).) V 0)h ]fqd)/(2)

a q jghqja af)- .C%)qd%e]l qd%W imafYrgdaf)0 /C%)gf] Yf O1 ak /)[q[dgZmlqd)2) .)

fYh l qde]l qd%).(3) a q jg)0C)hqjYrgdgV/(0)ZWhqja af)0)gf]* Og [gf aje [ ]ea[Yd

a ]flalq gj O1( fm[d]Yj eY_f]la[ j]kgfYf[] IHM% kh][ljY o]j] j][gj ] gf =jmc]j

<Q<I> DD' -CIHM 2,,HCr Yf -/>IHM -1- HCr%* > ]ea[Yd k a lk Yj] _an]f af hYjlk

h]j eaddagf hhe% oal l]ljYe]l qdkadYf] Yk Yf afl]jfYd klYf Yj * <ZZj]naYlagfk Yj] mk] Yk
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gddgok6 k 9 kaf_d]l7 9 gmZd]l7 l 9 ljahd]l7 e 9 emdlahd]l7 Zj k( ZjgY kaf_d]l%* >gmhdaf_

[gfklYflk E nYdm]k% Yj] _an]f af ]jlr Cr%* Ggo)j]kgdmlagf eYkk kh][ljY HN% oYk Y[imaj]

mkaf_ Yf <_ad]fl G>+HN kqkl]e <_ad]fl-.,,NG+<_ad]fl2-/,HN% gh]jYlaf_ af Yf

]d][ljgkhjYq agfarYlagf eg ] ND'%* O ] [gdmef mk] oYk Yf G)[gdmef . J?N /*, ~ 1,

ee D*?*( / e( > MD% oal Y l]eh]jYlmj] g 0, > Yf Y dgo jYl] g -*1 eG+eaf* HgZad]

h Yk]k < Yf = o]j] Y eaplmj] g 1 eegd+G <[JIC0 Yf H]>I 5+-( n+n% Yf Y eaplmj] g

1 eegd+G <[JIC0 Yf H]>I -+5( n+n%( j]kh][lan]dq* O ] jYlag g egZad] h Yk] = oYk

af[j]Yk] daf]Yjdq jge 1 lg 5, gn]j ,*5 eaf( 5, gn]j l ] f]pl -*- eaf* O ] hmjalq g

[gehgmf l]kl] af Zagdg_a[Yd kqkl]ek oYk Ykk]kk] Yk Z]af_ :51 mkaf_ ]d]e]flYd YfYdqkak*

d]e]flYd YfYdqkak oYk [Yjja] gml Zq NmeacY > ]ea[Yd <fYdqkak N]jna[] Yf oYk oal af ,*/

g l ] l ]gj]la[Yd nYdm]k* O1 ak Y o al] kgda * -CIHM 2,,HCr( ?HNJ) 2% -*35v-*43 e(

-C%( -*5-v.*,- e( -C%( .*-4v.*.5 e( .C%( .*/.v.*01 e( .C%( /*4,v/*5, e( ,*/1C%( /*5-v

0*,1 e( -*51C%( 0*-4 Zj k( ,*3C%( 1*11 Zj k( ,*21C%( 2*/. Zj k( ,*/1C%( 3*/3v3*13 e( /C%(

3*32v3*52 e( 0C%( --*,/ k( ,*/1C%( --*2. Zj k( ,*21C%( -.*32 Zj k( ,*/1C%( -/*-3 Zj k(

,*21C%* Igl]6 Oog akge]jk o]j] gZk]jn] af [Y* 216/1 jYlag* -/> IHM -1- HCr( ?HNJ)

2% -3*5( .3*3 .>%( .4*/ .>%( /,*3( //*5( /4*4( 00*-( -,-*,( -,.*0( -,3*-( -,4*.( -.1*/(

-.1*2( -.2*,( -.2*-( -.3*,( -.3*-( -.3*.2( -.3*/1( -.3*0( -.3*22( -.3*3/( -.3*5( -/-*2( -/-*4(

-/.*5( -//*-( -/1*1( -/3*1( -00*-( -03*.( -1-*.( -1-*4( -11*2( -15*4( -2-*2( -33*-* O j]]

[YjZgf h]Yck o]j] fgl gZk]jn] ( hj]kmeYZdq m] lg gn]jdYhhaf_ g h]Yck* HN e+r //,*. H

' C%'* <fYd* >Yd[ gj >.-C-5I/Jw,*.C.J6 >( 31*307 C( 1*437 I( -.*2.* Agmf 6 >( 31*3-7 C(

1*447 I( -.*1-* Naf_d] [jqklYd S)jYq kljm[lmj] g O1 oYk gZlYaf] Yf ak YnYadYZd] jge l ]

>YeZja _] >jqklYddg_jYh a[ ?YlY >]flj] >>?> -42/.33%*
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>gfkljm[lagf g j]hgjl]j hdYkea k

M]hgjl]j hdYkea k o]j] _]f]jYl] Yk ]k[jaZ] hj]nagmkdq E]fYd ]l Yd*( .,-.%* O ]

/s)POM 454 Zh% ]f[g af_ l ] FHO.< _]f] IHX,,15//% oYk afk]jl] aflg gofklj]Ye

S gD Yf IglD kal]k gj M]faddY af hka>C >F. hka>% Kjge]_Y( HY akgf( RD( PN<%( mkaf_

Yf DI Amkagf [dgfaf_ cal OYcYjY =ag( FmkYlkm( EYhYf% Yf l ] j]kmdlaf_ hdYkea oYk fYe]

hNO<M* hNO<M)?a[]j RO hdYkea oYk _]f]jYl] Zq l ] afk]jlagf g ?D> M- IHX,/,2.-(

151.)2..5 Zh% Yf /s)POM g FHO.< Yl S gD Yf IglD kal]k g hka>* hNO<M)?a[]j Hl

hdYkea oYk emlYl] oal K<N g hNO<M hdYkea * hNO<M)h.3 RO hdYkea oYk _]f]jYl]

Zq l ] afk]jlagf g >?FI-= IHX,,0,20( ..-/).0-/ Zh% Yf l ] /s)POM g FHO.< Yl

S gD Yf IglD kal]k g hka>* hNO<M)h.3 Hl oYk emlYl] oal K<N g l ] hNO<M)h.3 RO

hdYkea * <dd _]f] jY_e]flk o]j] kqfl ]la[*

>gehgmf k[j]]faf_

<hhjgpaeYl]dq 01(,,, [gehgmf k( ]Y[ Yl Y kaf_d] [gf[]fljYlagf g / gj -, H(

o]j] k[j]]f] oal Y dm[a ]jYk] YkkYq* Y[ hNO<M k]ja]k hdYkea hNO<M( hNO<M)?a[]j

RO( gj hka>% oYk ljYfka]fldq ljYfk ][l] aflg .5/O []ddk mkaf_ AmB]f] C? ljYfk ][lagf

j]Y_]fl Kjge]_Y%( af Y[[gj Yf[] oal l ] eYfm Y[lmj]j#k afkljm[lagfk* < l]j .0 ( l ] []ddk

o]j] [gdd][l] Yf jgr]f mflad mk]* O ] jgr]f []ddk o]j] j][gn]j] Yf k]] ] lg af ana mYd

o]ddk g Y -1/2)o]dd hdYl] [gflYafaf_ ]Y[ [gehgmf * < l]j .0 lj]Yle]fl( dm[a ]jYk] Y[lanalq

oYk e]Ykmj] mkaf_ l ] M]faddY)Bdg Gm[a ]jYk] <kkYq Kjge]_Y%( af Y[[gj Yf[] oal l ]

eYfm Y[lmj]jsk afkljm[lagfk* O ] [ ]eadmeaf]k[]f[] g ]Y[ o]dd oYk e]Ykmj] Zq Y

G <?k]]c]j Ha[jghdYl] M]Y ]j B C]Ydl [Yj]( > a[Y_g( DG%* K]j[]fl af aZalagf oYk

[Yd[mdYl] Yk Y jYlag g dm[a ]jYk] Y[lanalq af l ] hj]k]f[] g l ] [gehgmf [gehYj] oal l Yl

af l ] [gfljgdk [gflYafaf_ - ?HNJ*



.4

/s) f imYflalYlan] K>M

OglYd MI< oYk ]pljY[l] mkaf_ Yf MI]Ykq Hafahj]h Fal LaY_]f( QYd]f[aY( ><(

PN<%( af Y[[gj Yf[] oal l ] eYfm Y[lmj]jsk afkljm[lagfk* MI< oYk jY_e]fl] Yl 3, > gj

1 eaf mkaf_ MI< jY_e]flYlagf Zm ]j Ga ] O][ fgdg_a]k% Yf j]n]jk] ljYfk[jahlagf oYk

h]j gje] mkaf_ Nmh]jN[jahl DDD Aajkl)NljYf Nqfl ]kak Nmh]j Hap Ga ] O][ fgdg_a]k% Yf

K3)l.1)nf gda_g) O hjae]j ><< B>< B<< B<> BB> <O< >B< B<O OOO OOO OOO

OOO OOO OOO OOO OOO QI%* O ] ]phj]kkagf d]n]d g ]Y[ ljYfk[jahl oYk e]Ykmj] mkaf_

Kgo]j NT=M Bj]]f K>MHYkl]j Hap <hhda] =agkqkl]ek( >YjdkZY ( ><( PN<% oal K3 Yf

hjgpaeYd kh][a a[ gj aklYd kh][a a[ hjae]jk* O ] ]phj]kkagf d]n]d g ]Y[ eMI< oYk

fgjeYdar] lg l Yl g Z]lY)Y[laf eMI<* <dd hjae]j Yf hjgZ] k]im]f[]k Yj] dakl] af OYZd]

N/*

OjYfk ][lagf g []ddk oal kaMI<k

.5/O []ddk o]j] k]] ] Yl Y ]fkalq g / ~ -,/ []ddk+o]dd aflg 52)o]dd hdYl]k Yf

af[mZYl] gn]jfa_ l af [mdlmj] e] ame [gflYafaf_ -, A=N* Y[ kaMI< Nad]f[]j N]d][l

kaMI<( Ga ] O][ fgdg_a]k% gj Y [gfljgd Igf)Nad]f[af_ kaMI< Ga ] O][ fgdg_a]k% oYk eap]

oal ? YjeYA >O - ljYfk ][lagf j]Y_]fl( l ] []ddk o]j] ljYfk ][l] gj 3. af Y[[gj Yf[]

oal l ] eYfm Y[lmj]jsk afkljm[lagfk( Yf []dd dqkYl]k o]j] hj]hYj] gj j]Yd)lae] K>M*

>]dd naYZadalq YkkYq

>]ddk / ~ -,/ h]j o]dd% o]j] k]] ] aflg /40) gj 52)o]dd hdYl]k Yf af[mZYl]

gn]jfa_ l af 1, G g [mdlmj] e] ame* I]pl( 1, yG g ]Y[ [gehgmf ( adml] af [mdlmj]

e] ame( oYk Y ] lg af ana mYd o]ddk* < l]j 3. g af[mZYlagf( hjg[] mj]k gj Y >]ddOal]j)

Bdg Gmeaf]k[]fl >]dd QaYZadalq <kkYq Kjge]_Y% o]j] h]j gje] ( af Y[[gj Yf[] oal l ]



.5

eYfm Y[lmj]jsk afkljm[lagfk* O ] [ ]eadmeaf]k[]f[] g ]Y[ o]dd oYk e]Ykmj] Zq Yf <MQJ

S/ Ha[jghdYl] M]Y ]j K]jcaf) de]j( RYdl Ye( H<%* BD1, nYdm]k o]j] [Yd[mdYl] mkaf_

BjYh KY Kjake 1 kg loYj] GY EgddY( ><( PN<% oal Y ka_ega gk]vj]khgfk] [mjn]*

eMI< k]im]f[af_

OglYd MI< oYk ]pljY[l] mkaf_ Yf MI]Ykq Hafahj]h Fal LaY_]f% Yf l ] imYdalq

oYk Yk[]jlYaf] Zq l ] hj]k]f[] g log aklaf[l h]Yck Yl -4N Yf .4N( oal fg Y alagfYd h]Yck(

mkaf_ Y =agYfYdqr]j <_ad]fl O][ fgdg_q( NYflY >dYjY( ><( PN<%* >]ddk o]j] lj]Yl] oal

>KO( O0( gj O1 gj 2 gj ]lYadk( k]] Aa_mj] 1%* DddmeafYeMI<)N]i j]Y k -,, fm[d]gla ]k(

.,, eaddagf j]Y k% o]j] Yda_f] lg l ] _-5 BM> /3% j] ]j]f[] _]fge] Ykk]eZdq( mkaf_ l ]

BNI<K Yda_f]j Rm Yf IY[m( .,-,%* <da_f] daZjYja]k Y eYl])hYaj af gjeYlagf ap] ( Y

hgl]flaYd K>M mhda[Yl]k j]egn] ( Yf o]j] kgjl] mkaf_ N<Hlggdk Ga ]l Yd*( .,,5%*

>m dafck oYk mk] lg imYfla q _]f] ]phj]kkagf jY_e]flk h]j cadgZYk] g ]pgf eg ]d h]j

eaddagf j]Y k eYhh] AKFH% nYdm]k OjYhf]dd ]l Yd*( .,-.%* ?a ]j]flaYd khda[af_ ]l][lagf

oYk h]j gje] mkaf_ HDNJ FYlr ]l Yd*( .,-,%* <dl]jfYlan] khda[af_ ]n]flk( oal =Yq]k Y[lgj

8 .,( KND 8 ,*-( , j]Y k kmhhgjlaf_ l ] af[dmkagf gj ]p[dmkagf akg gje( gj 8 -, j]Y k

kmhhgjlaf_ ]al ]j g l ] ]n]fl akg gjek( o]j] j]egn] *

>gfkljm[lagf g /s)k]i daZjYja]k

/s)N]i daZjYja]k o]j] _]f]jYl] Yk ]k[jaZ] hj]nagmkdq =][c ]l Yd*( .,-,7 E]fYd ]l

Yd*( .,-.%* OglYd MI< oYk ]pljY[l] mkaf_ Yf MI]Ykq Hafahj]h Fal LaY_]f% Yf hgdq <%

eMI< oYk hmja a] mkaf_ Jda_gl]p ) O/, Nmh]j eMI< Kmja a[Ylagf Fal OYcYjY =ag*%* Aan]

mf j] fYfg_jYek g Kgdq <% eMI< oYk jY_e]fl] Yl 3, > gj 1 eaf mkaf_ MI<

jY_e]flYlagf Zm ]j Ga ] O][ fgdg_a]k% Yf hmja a] mkaf_ Im[d]gNhaf MI< >d]Yf)mh SN



/,

OYcYjY =ag*%* O ]f( ajkl)kljYf [?I< oYk kqfl ]kar] mkaf_ Nmh]jN[jahl ?gmZd])

NljYf ] [?I< Nqfl ]kak Fal Ga ] O][ fgdg_a]k% Yf K3)l.1)nf gda_g) O hjae]j*

NmZk]im]fldq( k][gf )kljYf [?I< oYk kqfl ]kar] Yf l ]f ]f )j]hYaj] Yl /, > gj .,

eaf( mkaf_ I =I]pl f M]hYaj Hg md] I]o f_dYf =agdYZk( Dhkoa[ ( H<( PN<%* [?I<

oYk hmja a] mkaf_ Haf dml] M]Y[lagf >d]Yfmh Fal LaY_]f% Yf -,, hegd Yff]Yd] K1)

khdafc]j]ll] da_Yl] oal [?I< gj -1 eaf Yl .1 > mkaf_ Lma[c Ga_Ylagf Fal I]o f_dYf

=agdYZk%* Ga_Yl] [?I< oYk hmja a] Yf kar])k]d][l] t.., Zh%( mkaf_ Im[d]gHY_ IBN

>d]Yf)mh Yf Nar] N]d][l Fal OYcYjY =ag%* NYehd]k o]j] Yehda a] oal K1 Yf K3 hjae]jk

mkaf_ K mkagf Cgl NlYjl Ad]p .S HYkl]j Hap I]o f_dYf =agdYZk%* K>M kl]hk o]j]6 54 >

gj /, k7 -4 [q[d]k g 54 > gj -, k( 21 > gj /, k( 3. > gj /, k7 3. > gj 1 eaf* < l]j

hmja a[Ylagf( l ] daZjYjq oYk k]im]f[] gf l ] DddmeafY CaN]i .,,,* <dd hjae]j k]im]f[]k Yj]

dakl] af Nmhhd]e]flYd H]l g k*

<fYdqkak g /s)k]i YlY

< Yhlgj( dgo)imYdalq imYdalq k[gj] 8 /,%( Yf hgdq< k]im]f[]k o]j] ljaee] jge

jYo k]im]f[] j]Y k mkaf_ KMDIN L N[ ea] ]j Yf oYj k( .,--%* Ojaee] k]im]f[]

j]Y k o]j] Yda_f] lg l ] _-5 BM> /3% j] ]j]f[] _]fge] mkaf_ =gola].( oal gf]

eakeYl[ Yddgo] af Y k]] Yda_fe]fl mjaf_ emdlak]] Yda_fe]fl GYf_e]Y Yf NYdrZ]j_(

.,-.%* Jfdq mfaim]dq eYhh] j]Y k o]j] mk] gj kmZk]im]fl YfYdqk]k*

HYhhaf_ g hgdq <% [d]YnY_] kal]k

K]Yck g /s)k]i YlY o]j] a ]fla a] jge mfaim]dq eYhh] j]Y k mkaf_ H<>N

kg loYj] U Yf_ ]l Yd*( .,,4% oal ] Ymdl k]llaf_k* K]Yc [ggj afYlagf Z]lo]]f [gfljgd Yf

lj]Yl] kYehd]k oYk YjjYf_] ZqH<fgje kg loYj] N Yg ]l Yd*( .,-.%* K]Yck oal ]o]j l Yf



/-

1, j]Y k af Ydd kYehd]k o]j] ak[Yj ] * B]f] Yf j]_agf af gjeYlagf oYk Ykka_f] lg l ] h]Yck

mkaf_ YffglYl]K]Yck*hd jge CJH M C]afr ]l Yd*( .,-,%* O ] afl]fkalq g ]Y[ h]Yc oYk

imYfla a] Zq j]Y k h]j eaddagf eYhh] j]Y k MKH% e]lja[k* K?PD e]lja[k oYk mk] lg

imYda q j]dYlan] hgdq <% kal] mkY_]( Yk ]k[jaZ] hj]nagmkdq SaY ]l Yd*( .,-0%* =ja] dq( K?PD

oYk [Yd[mdYl] mkaf_ gddgoaf_ gjemdY6 K?PD 9 VMKH g aklYd kal]W + VMKH g aklYd kal]W

' VMKH g hjgpaeYd kal]W%* Og [Yd[mdYl] K?PD( l ] aklYd Yf hjgpaeYd kal]k o]j] a ]fla a]

af ]Y[ _]f]* O ] h]Yc( dg[Yl] Yl l ] egkl aklYfl j]_agf jge l ] _]f] klYjl hgkalagf( oYk

]ka_fYl] Yk l ] aklYd hgdq <% kal] Yf l ] gl ]j h]Yck af l ] _]f] o]j] ]ka_fYl] Yk

hjgpaeYd hgdq <% kal]k* O mk( k]n]jYd hjgpaeYd hgdq <% kal]k g[[YkagfYddq ]pakl af gf] _]f]* D

l ]j] oYk gfdq gf] h]Yc af Y _]f]( l Yl h]Yc oYk ]p[dm ] * K?PD oYk [Yd[mdYl] gj ]Y[ h]Yc

g l ] hjgpaeYd hgdq <% kal]* O ] a ]j]f[] Z]lo]]f K?PD nYdm]k gj [gfljgd Yf lj]Yl]

_jgmhk oYk ]k[jaZ] Yk K?PD* KYajk g hjgpaeYd Yf aklYd kal]k l Yl k go] Yf YZkgdml]

K?PD nYdm] g gn]j ,*0 Yf gn]j -,, j]Y k( af [gfljgd gj lj]Yle]fl kYehd]k( o]j] ]Y[

a ]fla a] Yk j] d][laf_ ka_fa a[Yfl Ydl]jfYlan] hgdq <% mkY_] <K<%*

Hgla YfYdqkak

N]im]f[]k Yl 1, Zh mhklj]Ye jge l ] hgdq <% >Nk o]j] ]pljY[l] jge l ] meYf

_]fge]* Kjg_jYe g af Hgla k*hd jge CJH M oYk mk] lg ak[gn]j ] fgng ]fja[ ]

egla k C]afr ]l Yd*( .,-,%* O ] M=KeYh gfdaf] o]Z k]jn]j oYk mk] lg k]Yj[ hmlYlan] lYj_]l

kal]k g MI< Zaf af_ hjgl]afk gj --0 cfgof meYf+egmk] egla k KYr ]l Yd*( .,-0%*

>dmkl]jaf_ YfYdqkak6 RB>I<

<dl]jfYlan] hgdq <% kal] mkY_] Yf _]f] ]phj]kkagf j]khgfk] hjg ad]k o]j] [dmkl]j]

mkaf_ l ] RB>I< M hY[cY_] GYf_ ]d ]j Yf CgjnYl ( .,,4%* Ng l l j]k gd k]d][lagf oYk



/.

Y[adalYl] Zq [Yd[mdYlaf_ l ] k[Yd]) j]] f]logjc lghgdg_q eg ]d Yf allaf_ M. nYdm]k gj kg l

l j]k gd k -v/,( mkaf_ l ] ha[cNg lO j]k gd mf[lagf* DfalaYd l j]k gd nYdm]k o]j] eYfmYddq

[ gk]f Zq k]d][laf_ nYdm]k o ]j] l ] lghgdg_q eg ]d al oYk Zgl j]dYlan]dq klYZd] Yf a_ *

AafYd l j]k gd k o]j] k]d][l] Zq Y bmklaf_ l ] nYdm]k lg hjg m[] [dmkl]j k]lk l Yl o]j]

[gehYjYZd] Yegf_ YlYk]lk* RB>I< oYk jmf oal f]logjcOqh]9uka_f] x(

eafHg md]Nar]9/,* NaeadYj [dmkl]jk o]j] e]j_] mkaf_ l ] e]j_]>dgk]Hg md]k mf[lagf*

<K< ]n]flk o]j] k]d][l] gj K?PD hjg ad] [dmkl]jaf_ a l ]q afngdn] a ]j]flaYd hgdq <% kal]

mkY_]k af Yfq g l ] lj]Yl] kYehd]k( Yl Yf YZkgdml] K?PD l j]k gd nYdm] g ,*0* n]flk

oal eakkaf_ K?PD nYdm]k o]j] j]egn] * < kg l l j]k gd g ., oYk k]d][l] gj Zgl l ] O0

Yf l ] O1 lj]Yle]fl YlYk]lk* B]f]k k]d][l] gj [dmkl]jaf_ o]j] j]imaj] lg Yn] AKFH

nYdm]k “ - af Yl d]Ykl gf] daZjYjq gj l ] O0 Yf O1 lj]Yle]flk g /s)k]i YlYk]lk* < kg l

l j]k gd g .2 oYk k]d][l] gj Zgl O0 Yf O1 lj]Yle]flk g MI<)k]i YlYk]lk*

=agdg_a[Yd hjg[]kk ]fja[ e]fl YfYdqkak Yf ]fja[ e]fl eYh _]f]jYlagf

B]f] gflgdg_q BJ% =agdg_a[Yd Kjg[]kk =K% l]je ]fja[ e]fl gj Y k]l g _]f]k oYk

h]j gje] Zq _]f]jYlaf_ mf[lagfYd afl]jY[lagf f]logjck mkaf_ l ] =aIBJ>qlgk[Yh] hdm_af

HY]j] ]l Yd*( .,,1%* =K l]jek oal ., Yf “ 1,, _]f]k o]j] adl]j] gml* =K l]je

]fja[ e]fl oYk h]j gje] mkaf_ _]f]k af l ] j]kmdlaf_ f]logjc Yf l]jek Ynaf_ K)nYdm]k

[gfljgdd] Yl -*,] 0( Ydk] ak[gn]jq jYl] [gfljgdd] Yl ,*-( Yf gn]jdYh [g] a[a]fl [gfljgdd]

Yl ,*1* fja[ e]fl eYhk o]j] _]f]jYl] gj =aIBJ =K ]fja[ e]fl j]kmdlk mkaf_ l ]

fja[ e]flHYh >qlgk[Yh] hdm_af H]ja[g ]l Yd*( .,-,%*

C]YleYh

Ca]jYj[ a[Yd [dmkl]jaf_ Yf ]YleYh nakmYdarYlagf o]j] h]j gje] mkaf_ KYjl]c



//

B]fgea[k Nmal] Q]jkagf 2*2 KYjl]c Df[*( Nl* Ggmak( HJ( PN<%* Ca]jYj[ a[Yd [dmkl]jaf_ oYk

h]j gje] mkaf_ K]Yjkgf#k akkaeadYjalq Yk aklYf[] e]Ykmj] Yf RYj #k Y__j]_Ylagf

hjg[] mj]*

OjYfk[jahl d]f_l YfYdqkak

Kjg adaf_ g fmeZ]jk g ]pgfk( ljYfk[jahl d]f_l k( Yf a ]j]flaYddq ]phj]kk] _]f]k

? Bk% oYk h]j gje] mkaf_ l ] __hdgl [geeYf af M* O ] ljYfk[jahl af gjeYlagf _-5%

oYk gofdgY ] jge l ] Pfan]jkalq g >Yda gjfaY NYflY >jmr P>N>% B]fge] =jgok]j

?YlYZYk]* ? Bk o]j] j]imaj] lg Yn] AKFH nYdm]k “ - af Yl d]Ykl gf] kYehd] Yf o]j]

af a[Yl] Zq Yf YZkgdml] gd [ Yf_] “ -*1 gj ]Y[ [gehgmf [gf[]fljYlagf( Z]lo]]f MI<)

N]i YlYk]lk* NlYlakla[Yd ka_fa a[Yf[] af [gehYjakgfk Z]lo]]f log a ]j]fl lj]Yle]flk gj

_jgmhk oYk ]l]jeaf] mkaf_ R]d[ sk l l]kl*

LmYfla a[Ylagf Yf klYlakla[Yd YfYdqkak

O ] fmeZ]j g Zagdg_a[Yd j]hda[Yl]k Yf klYlakla[Yd ka_fa a[Yf[] Yj] fgl] af l ]

a_mj]k( a_mj] d]_]f k( Yf eYfmk[jahl* ?YlY Yj] k gof Yk e]Yf klYf Yj ]naYlagf N?%*

NlYlakla[Yd YfYdqkak Yf _jYh _]f]jYlagf gj /s)]f iK>M( []dd _jgol YkkYq( Yf j]hgjl]j

YkkYq o]j] [Yd[mdYl] mkaf_ BjYh KY Kjake 1 kg loYj]* Cqh]j_]ge]lja[ l]kl oYk mk] gj

l ] egla YfYdqkak Yf l ] mf[lagfYd ]fja[ e]fl YfYdqkak lg Ykk]kk l ] klYlakla[Yd ka_fa a[Yf[]

mkaf_ CJH M C]afr ]l Yd*( .,-,% Yf l ] =aIBJ >qlgk[Yh] hdm_af HY]j] ]l Yd*( .,,1%(

j]kh][lan]dq* R]d[ sk l l]kl oYk mk] lg ]l]jeaf] l ] klYlakla[Yd ka_fa a[Yf[] gj l ] afljgf

Yf ljYfk[jahl d]f_l YfYdqk]k mkaf_ M* K]Yjkgfsk l]klk o]j] h]j gje] gj l ] hYl oYq

[gjj]dYlagf Z]lo]]f >dmkl]j g O0 Yf l Yl g O1 Zq mkaf_ M* NlYlakla[Yd ka_fa a[Yf[] oYk

] af] Yk h 8 ,*,1*



/0

?YlY YnYadYZadalq

MYo k]im]f[af_ YlY Yj] YnYadYZd] YlB]f] phj]kkagfJefaZmk B J% VB J k]ja]k

Y[[]kkagf fmeZ]j6 BN 551.3 MI<)k]i%( BN 54504 /s)k]i%W*



/1

M]kmdlk

M]hgjl]j kqkl]e gj ak[gn]jq g eg mdYlgjk g Ydl]jfYlan] hgdqY ]fqdYlagf

Og a ]fla q keYdd egd][md]k l Yl j]_mdYl] <K<( D [gfkljm[l] Y j]hgjl]j kqkl]e ZYk]

gf Y hj]nagmkdq ]k[jaZ] YhhjgY[ E]fYd ]l Yd*( .,-.% Aa_mj] /<%* Dfk]jlagf g /s)POM g

l ] FHO.< _]f] gofklj]Ye g M]faddY dm[a ]jYk] hNO<M% j]hj]kk] eMI< ljYfk[jahlagf

Bge]r)=]falg ]l Yd*( .,--%( l ]j]Zq ][j]Ykaf_ dm[a ]jYk] ]phj]kkagf Aa_mj] /=%* D f]pl

afk]jl] l ] hjgpaeYd Ydl]jfYlan] K<N j]_agf g l ] ?a[]j _]f] mhklj]Ye g l ] /s)POM g

FHO.< hNO<M)?a[]j RO% Yf mk] l ] emlYl] K<N g ?a[]j Yk Y [gfljgd hNO<M)?a[]j

Hl%* D [gf aje] l Yl hNO<M)?a[]j RO af m[] M]faddY ]phj]kkagf Zq egj] l Yf 1) gd

goaf_ lg eMI< [d]YnY_] e] aYl] Zq l ]?a[]j K<N( o ad] hNO<M)?a[]jHl kda_ ldq j]da]n]

l ] dm[a ]jYk] Y[lanalq( o a[ oYk [gfkakl]fl oal l ] af af_ af Y hj]nagmk j]hgjl E]fYd ]l Yd*(

.,-.% Aa_mj] /=%* K<N ]f[g af_ h.3 k go] kaeadYj j]hgjl]j Y[lanalq* Og Y j]kk o ]l ]j

l ] hNO<M)?a[]j kqkl]e ogmd Z] kmalYZd] gj [gehgmf k[j]]faf_( D nYda Yl] l ] j]hgjl]j

Y[lanalq mkaf_ Y cfg[c gof kljYl]_q Y_Yafkl K<=KI-( oal ]pl]fkan] /s)POM k gjl]faf_

E]fYd ]l Yd*( .,-.%* D [gf aje] l Yl Ydd l j]] af ]h]f ]fl kaMI< k]im]f[]k ] a[a]fldq

kad]f[] :4, g K<=KI-eMI< Aa_mj] 0<%* K<=KI- kad]f[af_ kmhhj]kk] 3, Yf /,

g l ] j]hgjl]j Y[lanalq( [gehYj] oal l ] d]n]dk af l ] [gfljgdk( af hNO<M)?a[]j RO Yf

hNO<M)h.3 RO( j]kh][lan]dq Aa_mj] 0=%* =][Ymk] ][j]Yk] j]hgjl]j Y[lanalq oYk Ydkg

gZk]jn] af hNO<M)?a[]jHl( al oYk hgkkaZd] l Yl [d]YnY_] Yf hgdqY ]fqdYlagf o]j] af m[]

Zq Ydl]jfYlan] K<N >N( jYl ]j l Yf Y emlYl] K<N* OYc]f lg_]l ]j( l ]k] af af_k km__]kl

l Yl hNO<M)?a[]j RO ogmd Z] YhhjghjaYl] gj [gehgmf k[j]]faf_ g <K< eg mdYlgjk*
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Ca_ )l jgm_ hml [gehgmf k[j]]faf_ oal l ] j]hgjl]j YkkYq

Ca_ )l jgm_ hml k[j]]faf_ g YhhjgpaeYl]dq 01(,,, [gehgmf k oYk h]j gje]

mkaf_ l ] hNO<M)?a[]j RO j]hgjl]j hdYkea * M]hgjl]j Y[lanalq mkaf_ hNO<M)?a[]j RO oYk

]nYdmYl] Zq lj]Ylaf_ []ddk oal / gj -, H g ]Y[ [gehgmf gj .0 ( oal hka> Z]af_ mk]

Yk Y [gmfl]jk[j]]f* O ]j] oYk Y a_ ka_fYd)lg)ZY[c_jgmf jYlag 0*/% Yf Y Us Y[lgj g Yl

d]Ykl ,*2( af a[Ylaf_ l Yl l ] []dd)ZYk] YkkYq oYk a_ dq jgZmkl Yf j]daYZd]* ?a ]j]f[]k g

dm[a ]jYk] Y[lanalq Z]lo]]f hNO<M)?a[]j RO Yf hka> o]j] o]dd [gjj]dYl] Yegf_ l ]

k[j]]f] [gehgmf k M. 9 ,*3./% Aa_mj] />%( km__]klaf_ l Yl eYfq g l ] [gehgmf k

Y ][l] dm[a ]jYk] ]phj]kkagf Yk Ydk] hgkalan]k* < lglYd g an] Y[lan] [gehgmf k kYlak a] l ]

hjaeYjq k[j]]f al [jal]jaY( oal a_ j]hda[Yl] j]hjg m[aZadalq gj a% af aZalagf :/, g

hNO<M)?a[]j RO Yf aa% :/, a ]j]f[] Z]lo]]f j]hgjl]j Y[lanalq g hNO<M)?a[]j RO

Yf hka>* D nYda Yl] l ] j]dYlagfk ah Z]lo]]f j]hgjl]j Yf []dd _jgol af aZalgjq Y[lanala]k

mkaf_ /., [gehgmf k( jYf gedq [ gk]f jge l ] 01(,,,( Yf [gf aje] l Yl dm[a ]jYk]

Y[lanalq oYk fgl kljgf_dq [gjj]dYl] oal []dd _jgol af aZalgjq Y[lanalq M. 9 ,*0.0% Aa_mj]

/?%* O ]k] j]kmdlk km__]kl] l Yl j]hgjl]j Y[lanalq a fgl ]h]f gf Y k][gf Yjq ] ][l km[

Yk [qlglgpa[alq* Og [gf aje l ] Y[lanalq g l ] [gehgmf k( l ] gk]) ]h]f ]f[] g dm[a ]jYk]

Y[lanalq Yf [gehgmf hmjalq o]j] l]kl] * D l ]j]Zq a ]fla a] an] egd][md]k VNI/4(

[Yehlgl ][af( ]ZmpgklYl( O0 2(3) ae]l gpq).) 0)h ]fqd)/( 2) a q jghqja af)- .C%)

qd%e]l qd% imafYrgdaf]) 0 /C%)gf]%( O1 /)[q[dgZmlqd)2) .)fYh l qde]l qd%).(3) a q jg)

0C) hqjYrgdgV/(0)ZWhqja af)0)gf]%W Yk al [gehgmf k Aa_mj] / Yf A%* NI/4 Yf

[Yehlgl ][af >KO% Yj] lghgakge]jYk] af aZalgjk OJKJa%( o a[ o]j] hj]nagmkdq j]hgjl]

lg Z] <K< eg mdYlgjk ?ml]jlj] ]l Yd*( .,-0%* O ak af a[Yl] l Yl l ] afalaYd []dd)ZYk]

j]hgjl]j k[j]]f oYk km a[a]fldq k]fkalan] Yf kh][a a[ lg ]l][l <K< eg mdYlgjk* D fgl] l Yl

O0 Yf O1 Yn] [ ]ea[Yddq n]jq aklaf[l k[Y gd k*
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Cal [gehgmf k O0 Yf O1 eg mdYl] ]f g_]fgmk <K< naY fgfcafYk])e] aYl] hYl oYqk

Og ]pYeaf] o ]l ]j l ] a ]fla a] al [gehgmf k ogmd j]_mdYl] ]f g_]fgmk <K<(

<K<eg mdYlagf Yl l ] ?a[]j _]f] dg[mk oYk nYda Yl] mkaf_ /s)]f iK>M YkkYqk E]fYd ]l Yd*(

.,-.%( o a[ af ]h]f ]fldq e]Ykmj] hjgpaeYd Yf aklYd akg gjek* OJKJa ][j]Yk] hgdq <%

eMI<k af Y gk]) ]h]f ]fl eYff]j Yl l ] hjgpaeYd K<Nk( j]dYlan] lg Yl l ] aklYd K<Nk* O ak

[ Yf_]( Y hjgpaeYd)lg) aklYd Klg?% k a l( d]f_l ]f] /s)POM Aa_mj] /B%* O0 Yf O1 Ydkg

af m[] Y Klg? <K< k a l Yl l ] ?a[]j dg[mk af .5/O Yf P.JN []ddk Aa_mj] /B Yf C%*

Cgo]n]j( ]ZmpgklYl( Y pYfl af] gpa Yk] af aZalgj( a fgl eg mdYl] ?a[]j <K< Aa_mj] /B%*

O0 k go] 0) gd _j]Yl]j <K< eg mdYlgjq Y[lanalq af P.JN D>1,6 .*- H% l Yf af .5/O

[]ddk D>1,6 4*1 H%* Df [gfljYkl( OJKJa Y <K< eg mdYlgjq Y[lanalq af .5/O []ddk D>1,6

-*1v/*4 H% l Yl oYk egj] l Yf -,) gd _j]Yl]j l Yf l Yl af P.JN []ddk D>1,6 -5*0 H%*

OYcaf_ l ]k] af af_k lg_]l ]j( gmj g l ] an] al [gehgmf k eg mdYl] ]f g_]fgmk <K<

Yf log o]j] O0 Yf O1( o a[ Yn] [ ]ea[Yddq aklaf[l k[Y gd k* O ] Y[lanala]k g O0 Yf

O1 [gehgmf k o]j] kmZk]im]fldq Ykk]kk] gj l ] af aZalagf g 0-0 hjgl]af cafYk]k* O ]

j]kmdlk k go] l Yl O0 a fgl af aZal Yfq g l ] cafYk]k( o ]j]Yk O1 af aZal] >?F-( .( /(

1( -0( Yf -2 cafYk]k Zq egj] l Yf 4, Aa_mj] 0>%( a ]fla qaf_ al Yk Y emdla)>?F Yeadq

af aZalgj* O ] 01(,,,)[gehgmf daZjYjq mk] gj l ] afalaYd k[j]]f af[dm ] k]n]jYd emdla)

>?F af aZalgjk km[ Yk <U?1153 >?F-+.+5 af aZalagf%( hmjnYdYfgd < >?F.+0 af aZalagf%(

Yf KC<)32305- >?F3+5 af aZalagf%* O ]k] [gehgmf k a fgl Y ][l <K< j]hgjl]j

Y[lanalq af l ] k[j]]f* Amjl ]jegj]( D [gf aje] l Yl <K< j]hgjl]j Y[lanalq oYk fgl Y ][l]

Zq gl ]j emdla)>?F af aZalgjk( dYnghaja gd( NIN),/.( gj <O31-5 Aa_mj] 0?%* O ]k] j]kmdlk

km__]kl] l Yl O0 Yf O1 eg mdYl] <K< naY fgf)>?F ka_fYdaf_*

Og mjl ]j ]phdgj] l ] eg ] g Y[lagf g O0 Yf O1( D ]pYeaf] <K< kal] ]phj]kkagf

gj Y alagfYd _]f]k <f ]l Yd*( .,,47 E]fYd ]l Yd*( .,-.7 GY[c gj ]l Yd*( .,-07 TYg ]l Yd*( .,-/%*
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Oj]Yle]fl oal O1 ka_fa a[Yfldq eg mdYl] <K< Yl l ] M>>.( =?IA( h.3( Yf HMKN-4>

_]f] dg[a* O0 Y Y kaeadYj hYll]jf g <K<eg mdYlagf( o ad] >KO Y Y [gehd]l]dq a ]j]fl

hYll]jf Aa_mj] 0 %* Df l ] ]phYf ] _]f] l]klaf_( ]ZmpgklYl Ydkg a fgl eg mdYl] <K<*

O0 Yf O1 hj] geafYfldq af m[] >M)<K< Yf POM)<K<

Og [gehj] ]fkan]dq [ YjY[l]jar] Ydl]jfYlan] khda[af_ Yf <K<( D h]j gje] MI<)

k]i YfYdqkak g P.JN []ddk Y l]j lj]Yle]fl oal O0( O1( gj >KO* <dd MI<)k]i YfYdqk]k o]j]

h]j gje] Y l]j 2 g lj]Yle]fl( Ynga af_ [qlglgpa[alq( Yk Ykk]kk] Zq Yff]paf Q+KD klYafaf_

lg ]l][l ]Yjdq)h Yk] Yhghlgkak Aa_mj] 1<%* O ] ogjc dgo gj k]im]f[af_( Yda_fe]fl( Yf

af gjeYla[k imYfla a[Ylagf YfYdqkak ak ]k[jaZ] af Aa_mj] 1=* Kjaf[ahYd [gehgf]fl YfYdqkak g

AKFH nYdm]k j]n]Yd] l Yl _]f] ]phj]kkagf hjg ad]k af m[] Zq O0 o]j] imal] kaeadYj lg l gk]

af m[] Zq O1 Aa_mj] 1>%* Df [gfljYkl( hjg ad]k af m[] Zq >KO o]j] n]jq a ]j]fl jge

l gk] af m[] Zq O0 gj O1* D [dYkka a] ]Y[ khda[af_ ]n]fl( km[ Yk Ydl]jfYlan] /s khda[] kal]k

</NN%( Ydl]jfYlan] 1ʹ khda[] kal]k <1NN%( Ydl]jfYlan] ajkl ]pgfk <A %( Ydl]jfYlan] dYkl ]pgfk

<G %( emlmYddq ]p[dmkan] ]pgfk HS %( j]lYaf] afljgfk MD%( Yf kcahh] ]pgfk N %( mkaf_

HDNJ YfYdqkak FYlr ]l Yd*( .,-,%* O ] hjghgjlagf g <G >M)<K<% ]n]flk oYk hj] geafYfl

Yegf_ l ] khda[af_ ]n]fl lqh]k Y l]j ]phgkmj] lg O0( O1( gj >KO 2 ( 2 ( Yf 0 (

j]kh][lan]dq% Aa_mj] 2<%* Og mjl ]j ]pYeaf] l ] ] ][lk g l ] [gehgmf k af K<N( /s)k]i

oYk h]j gje] =][c ]l Yd*( .,-,7 dcgf ]l Yd*( .,-.% lg eYh /s)]f [d]YnY_] Yf hgdq <% >Nk

Yl kaf_d])fm[d]gla ] j]kgdmlagf* D Yhhda] /s)k]i lg kYehd]k lj]Yl] oal l ] kYe]

[gf[]fljYlagf Yf lj]Yle]fl mjYlagf 2 % g O0( O1( gj >KO7 YhhjgpaeYl]dq 04 v20 g

j]Y k o]j] eYhh] lg l ] ljYfk[jahlk( [gfkakl]fl oal hj]nagmk j]hgjlk g klm a]k af o a[ l ak

YhhjgY[ oYk mk] dcgf ]l Yd*( .,-.7 E]fYd ]l Yd*( .,-.%* O ] ]_j]] g a ]j]f[] g <G gj

/s)POM mkY_] Yegf_ kYehd]k oYk imYfla a] Yk Y [ Yf_] af l ] h]j[]flY_] aklYd K<N mkY_]
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af ]p K?PD%* O ak [Yf aklaf_mak ZaYk lgoYj hjgpaeYd >N f]_Ylan] af ]p% jge l Yl

lgoYj aklYd >N hgkalan] af ]p% mkY_]* O ] lglYd fmeZ]j g a ]j]flaYd K?PD gj O0 Yf

O1 511 Yl -, H O0( -,,. Yl 1 H O1% oYk _j]Yl]j l Yf gj >KO 045 Yl 1 H%( oal l ]

a_ ]kl jYl] g af[j]Yk] [Ymk] Zq . H O0 gj ,*1v. H O1 Aa_mj] 2=%* <dd l j]]

[gehgmf k af m[] Y ?lgK k a l* Df hYjla[mdYj( 41 v50 g ?lgK <K< [ Yf_] [gn]j]

a ]j]flaYd K?PD Yl Ydd g l ] [gf[]fljYlagfk g Yhhda] O1*

Og ]l]jeaf] o ]l ]j k]im]f[] [gfl]pl j] d][l] >N mkY_]( D ]pYeaf] l ] ]fja[ ]

k]im]f[] egla k af l ] j]_agf 1, fl mhklj]Ye g >Nk* O ] [Yfgfa[Yd <<O<<< K<N oYk

km[[]kk mddq a ]fla a] Zq CJH M egla ]fja[ e]fl YfYdqkak C]afr ]l Yd*( .,-,% af kYehd]k

mf ]j Ydd lj]Yle]fl [gf alagfk( gj Zgl ?lgK Yf Klg? <K< mladarYlagf Aa_mj] 2>%* O ]

<<O<<< egla oYk ka_fa a[Yfldq ]fja[ ] af Klg? >Nk [gehYj] oal l Yl af ?lgK >Nk( Yk

]l]jeaf] Zq qh]j_]ge]lja[ l]klk K)nYdm]k 8 - ~ -, /0 gj Ydd g l ] O0 l]kl k]l7 K 8 - ~

-, /- gj O1 Yf K 8 - ~ -, -, gj >KO% Aa_mj] 2> Yf ?%*

Og ]pYeaf] o ]l ]j j]Y )l jgm_ ljYfk[jahlk o]j] af m[] Zq l ] [gehgmf k( D

h]j gje] MI<)k]i YfYdqkak mkaf_ NO<M) mkagf ?gZaf ]l Yd*( .,-/%* O ] l]je uj]Y )

l jgm_ ljYfk[jahlx j] ]jk lg Y [gfbgaf] _]f] Yjakaf_ jge l ] mhklj]Ye ljYfk[jahl lg l ]

gofklj]Ye ljYfk[jahl g hYjlf]j _]f]k oal hgdq <% kal]k <canY ]l Yd*( .,,27 KjYcYk ]l Yd*(

.,-,%* MI<)k]i YlY k go] l Yl l ] fmeZ]j g [gfbgaf] _]f]k a fgl [ Yf_]( [gehYj]

oal l Yl af l ] [gfljgd( af a[Ylaf_ l Yl l ] [gehgmf k a fgl af m[] [gfbgaf] _]f]k

Aa_mj] 1? Yf %( af [gfljYkl lg af aZalgjk g >GF Yeadq hjgl]afk Amff]dd ]l Yd*( .,-3%*

OYc]f lg_]l ]j( l ]k] j]kmdlk km__]kl] l Yl O0 Yf O1 eg mdYl] Zgl >M)<K< Yf POM)

<K< g Yf ]pl]fkan]( Zml kh][a a[( k]l g _]f]k Yf eYafdq hjgegl] l ] mk] g hjgpaeYd K<N

>Nk*



0,

>gfk]jn] <K< mladarYlagf Yf ljYfk[jahlagfYd j]khgfk]k j]n]Yd] Zq _jY ] h YjeY[gdg_a[Yd

j]khgfk] hYll]jf [dmkl]jaf_

Og ]pYeaf] l ] j]dYlagfk ahk Z]lo]]f <K< [ Yf_]k Yf ljYfk[jahl j]khgfk]k( D

h]j gje] [dmkl]jaf_ g o]a_ l] _]f] [g)]phj]kkagf f]logjc YfYdqkak RB>I<% gf l ]

K?PD hjg ad]* Df l ] /s)k]i YlYk]l jge []ddk lj]Yl] oal O0( O1( gj >KO( D a ]fla a] 5( 1(

Yf 1 a ]j]fl K?PD hjg ad] [dmkl]jk( j]kh][lan]dq Aa_mj] 3< Yf = Yf Aa_mj] 4<)>%* ?YlY

gZlYaf] Y l]j O0 lj]Yle]fl j]n]Yd] l j]] geafYfl [dmkl]jk [gflYafaf_ 1. g l ] [dmkl]j]

h]Yc ]n]flk 045( /5.( Yf .., ]n]flk%* < l]j O1 lj]Yle]fl( l ]j] o]j] log geafYfl [dmkl]jk

[gflYafaf_ 45 g l ] [dmkl]j] h]Yc ]n]flk -.5. Yf /2, ]n]flk%* >dmkl]jk -( .( Yf /

af m[] Zq O0 k go] egfglgfa[Yddq af[j]Ykaf_ gj ][j]Ykaf_ j]khgfk]k( ]p[]hl gj Yl .,

H* O ] gl ]j [dmkl]jk k go] fgfegfglgfa[ j]khgfk]k af Y keYdd fmeZ]j g _]f]k(

aehdqaf_ l Yl a_ ]j [gf[]fljYlagfk g l ] [gehgmf Yf fgfegfglgfa[ hYll]jfk [Yhlmj]

k][gf Yjq ] ][lk g ]j]_mdYl] ljYfk[jahlk( khda[af_( Yf hgdqY ]fqdYlagf* Oj]Yle]fl oal

O1 af m[] [dmkl]j hYll]jfk kaeadYj lg l gk] gZk]jn] oal O0* >dmkl]jk - Yf / k go]

egfglgfa[ j]khgfk]k Yf >dmkl]j . k go] k]eaegfglgfa[ j]khgfk]k( Ydl gm_ ( Yl YZgn] .

H O1( l ]j] o]j] kda_ ldq af[j]Ykaf_ j]khgfk]k*

D f]pl ]pYeaf] o a[ j]_agf g l ] ljYfk[jahl oYk mk] gj >M)<K< Yf POM)<K<

j]_mdYlagf( Yegf_ l ] j]khgfk] [dmkl]jk( Zq l ] [gehgmf k* >dmkl]jk oal Y ][j]Ykaf_ K?PD

af j]khgfk] lg O0 >dmkl]jk - Yf .% hj] geafYfldq af[dm ] Yf afljgfa[ j]_agf 1/ Yf

2. ( j]kh][lan]dq%( o ]j]Yk l gk] oal Yf af[j]Ykaf_ K?PD af j]khgfk] lg O0 >dmkl]j /%

[gflYaf] ]pgfk Yl Y jYl] g 00 Yf /s)POM j]_agfk Yl Y jYl] g /. Aa_mj] 3<%* >dmkl]jk

oal Y ][j]Ykaf_ K?PD af j]khgfk] lg O1 >dmkl]jk - Yf .% af[dm ] Yf afljgfa[ j]_agf Yl

jYl]k g 2/ Yf 3- ( j]kh][lan]dq* >dmkl]jk oal Yf af[j]Ykaf_ K?PD af j]khgfk] lg O1

>dmkl]j /% [gflYaf] ]pgfk Yl Y jYl] g .1 Yf /s)POM j]_agfk Yl Y jYl] g // ( Ydl gm_



0-

l ] fmeZ]j g _]f]k Y ][l] oYk daeal] Aa_mj] 3=%* =][Ymk] Y ][j]Yk] af K?PD nYdm]

af a[Yl]k Y [ Yf_] af ?lgK <K<( l ak kljgf_dq km__]kl] l Yl [dmkl]jk oal Y ][j]Ykaf_ K?PD

j]hj]k]fl] _]f]k af o a[ hj] geafYfldq afljgfa[ hgdq<( fgl /s)POM( oYk mk] gj <K<

j]_mdYlagf*

Og ]l]jeaf] o a[ Zagdg_a[Yd hYl oYqk o]j] Y ][l] Zq [ Yf_]k af <K< [Ymk] Zq

l ] [gehgmf k( D h]j gje] mf[lagfYd ]fja[ e]fl YfYdqkak mkaf_ ]Y[ k]l g [dmkl]jk* Jfdq

[dmkl]jk oal Y ][j]Ykaf_ K?PD mhgf lj]Yle]fl oal O0 >dmkl]jk - Yf .% gj O1 >dmkl]jk

- Yf .% k go] ka_fa a[Yfldq ]fja[ ] Zagdg_a[Yd hjg[]kk]k( Yk ]l]jeaf] mkaf_ l ]

qh]j_]ge]lja[ l]kl K)nYdm]k 8 -~ -, 0% Aa_mj] 3> Yf ?%* =gl [gehgmf k af m[] l ]

j]_mdYlagf g kaeadYj hYl oYqk( fYe]dq( l gk] afngdn] af l ] []dd [q[d]( e]lYZgdake( Yf

ljYfk[jahlagf* Df Y alagf( O0 ]fja[ ] khda[af_ Yf O1 ]fja[ ] l ] /s)]f MI< hjg[]kkaf_

hYl oYq* O ] hYl oYq ]fja[ ] oal egfglgfa[Yddq ][j]Ykaf_ [dmkl]j >dmkl]j -% oYk

ka_fa a[Yfldq [gjj]dYl] oal l Yl oal >dmkl]j - Zq O1( Yk ]l]jeaf] mkaf_ K]Yjkgfsk l]kl K)

nYdm]k 8 - ~ -, -2% Aa_mj] 3A%* >gfn]jk]dq( >KO lj]Yle]fl a fgl ]fja[ Yf MI<

hjg[]kkaf_ hYl oYq Aa_mj] 3 %* O ]k] j]kmdlk km__]kl] l Yl O0 Yf O1 Y ][l] [geegf

hYl oYqk( af[dm af_ l Yl gj MI< hjg[]kkaf_*

Kgl]flaYd Ymlgj]_mdYlagf g /s)hjg[]kkaf_ Yf ljYfk[jahlagf hYl oYqk Zq <K< eg mdYlgjk

Og ]pYeaf] go <K< [ Yf_]k Y ][l] ljYfk[jahlk( D Ydkg h]j gje] RB>I<

[dmkl]jaf_ mkaf_ AKFH hjg ad]k g []ddk lj]Yl] oal O0 gj O1 Aa_mj] 5<%* N]n]f [dmkl]jk

o]j] a ]fla a] jge O0 lj]Yle]fl Yf kap [dmkl]jk jge O1* O0 lj]Yle]fl j]kmdl] af l j]]

geafYfl [dmkl]jk >dmkl]jk -v/% oal Y egfglgfa[ hYll]jf Yf O1 Ydkg k go] l j]]

geafYfl [dmkl]jk >dmkl]jk -v/%* I]pl( Zagdg_a[Yd hYl oYq YfYdqkak oYk h]j gje] ( mkaf_

mf[lagfYd ]fja[ e]fl YfYdqkak( gf ]Y[ k]l g geafYfl [dmkl]jk* Jfdq [dmkl]jk oal Y
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][j]Ykaf_ AKFH af j]khgfk] lg O0 >dmkl]jk - Yf .% gj O1 >dmkl]jk - Yf /% k go]

ka_fa a[Yfldq ]fja[ ] Zagdg_a[Yd hjg[]kk]k Aa_mj] 5> Yf ?%* Gac] ]fja[ e]fl YfYdqkak mkaf_

K?PD( l ] ]fja[ ] hYl oYqk j]khgf af_ lg O0 Yf O1 lj]Yle]flk o]j] n]jq kaeadYj* Nljgf_

kaeadYjala]k af [dmkl]j] AKFH j]khgfk] hYll]jfk o]j] Ydkg gZk]jn] Z]lo]]f O0 Yf O1

lj]Yle]flk( Yf K?PD j]khgfk] hYll]jfk o]j] Ydkg j]dYlan]dq kaeadYj( Ydl gm_ lg Y d]kk]j

]pl]fl Aa_mj] -,<%* >]dd [q[d]+ealgkak( [ jgegkge] gj_YfarYlagf( Yf ?I< j]hYaj hYl oYqk

o]j] ]fja[ ] oal Zgl O0 Yf O1 lj]Yle]flk Aa_mj] 5> Yf ?%* Dfl]j]klaf_dq( khda[af_(

ljYfk[jahlagf( Yf MI< hjg[]kkaf_ hYl oYqk o]j] Ydkg ]fja[ ] * O ]k] j]kmdlk aehda] l Yl

l ] [gehgmf k lYj_]l] <K< af _]f]k j]dYl] lg l ] MI< hjg[]kkaf_ hYl oYq( l ]j]Zq

][j]Ykaf_ l ]aj ]phj]kkagf* C]f[]( lg afn]kla_Yl] l ] j]dYlagfk ah Z]lo]]f <K< [ Yf_] Yf

_]f] ]phj]kkagf( D [gehYj] K?PD Yf AKFH nYdm]k Aa_mj] -,=%* B]f]k gofj]_mdYl] Zq

. HO0 gj O1 Y[[gmfl] gj 1/ gj 2- ( j]kh][lan]dq( g _]f]k oal ][j]Ykaf_ K?PD O06

/4. _]f]k( O16 212 _]f]k%* O ak km__]kl] l Yl egkl _]f]k o gk] <K< kal]k o]j] Ydl]j] Y

][j]Yk] ]phj]kkagf*

Og mf ]jklYf go <K< [ Yf_]k Y ][l] l ] ]phj]kkagf g ljYfk[jahlk gj _]f]k

j]dYl] lg MI< hjg[]kkaf_( D h]j gje] a]jYj[ a[Yd [dmkl]jaf_ YfYdqkak gf K?PD nYdm]k gj

.. [jala[Yd _]f]k Yk ljYfk)Y[laf_ hgdqY ]fqdYlagf Y[lgjk SaY ]l Yd*( .,-0%*Ral O0 lj]Yle]fl(

_]f]k k goaf_ gk]) ]h]f ]fl ][j]Yk]k af K?PD o]j] [dmkl]j] lg_]l ]j Yf af[dm ]

K>A--( M==K2( K<KJG<( IP?O.-( Yf >NOA/ Aa_mj] --<%* Ral O1 lj]Yle]fl( _]f]k

k goaf_ ][j]Yk] K?PD o]j] Ydkg [dmkl]j] lg_]l ]j Yf af[dm ] K>A--( >NOA/( M==K2(

Yf IP?O.- Aa_mj] --=%* O ]k] j]kmdlk o]j] [gfkakl]fl oal l ] hYl oYq YfYdqkak k gof

af Aa_mj] 3> Yf ?* D [ gk] K>A--( M==K2( >NOA/( Yf R?M// _]f]k( o gk] K?PD nYdm]k

o]j] ka_fa a[Yfl : ,*0%( Yf ]pYeaf] l ]aj ]phj]kkagf* O ] AKFH nYdm]k gj l ] gmj _]f]k

o]j] ][j]Yk] af Y gk]) ]h]f ]fl eYff]j Aa_mj] -->%( af Y[[gj Yf[] oal l ] hYl oYq
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YfYdqkak j]kmdlk k gof af Aa_mj] 5> Yf ?* >M)<K<oYk [ Yf_] gj Zgl M==K2 Yf K>A--

Aa_mj] -.% Yf /s)]f iK>M YfYdqkak j]n]Yd] l Yl Zgl O0 Yf O1 af m[] ?lgK <K<

[ Yf_]k af K>A-- Yf M==K2 _]f]k Aa_mj] --?%*

Hgla ]d]e]flk af <K< j]_mdYlagf Yf Ymlg)j]_mdYlagf g K<=KI- ka_fYdaf_ Zq <K<

eg mdYlgjk

D f]pl ]pYeaf] o ]l ]j l ] [d]YnY_] j]_agfk g l ] _]f]k mf ]j_gaf_ egfglgfa[

j]khgfk]k Zq <K< eg mdYlgjk O0( O1( gj >KO% ogmd k go aklaf[l hYll]jfk g j][g_falagf

kal]k gj MI< Zaf af_ hjgl]afk* D k]Yj[ ] l ] mhklj]Ye j]_agfk g hjgpaeYd gj aklYd >N mkaf_

l ] egfglgfa[ j]khgfk] >dmkl]jk -v/ oal K?PD gj --0 meYf+egmk] MI< Zaf af_ egla k

KYr ]l Yd*( .,-0%* Hgla k g l ] K<=K Yf FC?M=N Yeada]k Y <)ja[ k]im]f[]k [dmkl]j]

lg_]l ]j Yf o]j] a_ dq ]fja[ ] af <K<)j]khgfkan] j]_agfk Aa_mj] -/<%* K<=K Yeadq

egla k o]j] ]fja[ ] af l ] hjgpaeYd j]_agfk( o ]j]Ykegla k g l ] FC?M=N Yeadq ]p aZal]

l ] ghhgkal] hYll]jf* D l ]f h]j gje] ] fgng egla ]fja[ e]fl YfYdqkak Y_Yafkl l ] [d]YnY_]

j]_agfk g l ] _]f]k oal egfglgfa[ j]khgfk]k af m[] Zq Yf <K< eg mdYlgj O0( O1( gj

>KO% Aa_mj] -/= Yf -0<%* O ] [Yfgfa[Yd K<N( <<O<<<( oYk kljgf_dq ]fja[ ] af [dmkl]jk

-v/( hYjla[mdYjdq Yl l ] aklYd kal]k( Yk ]l]jeaf] Zq l ] qh]j_]ge]lja[ l]kl K)nYdm]k 8 -~

-, 1 gj Ydd aklYd l]kl k]lk%* Dfl]j]klaf_dq( l ] <<<<<< egla oYk ka_fa a[Yfldq ]fja[ ] af

l ] hjgpaeYd kal]k g _]f]k oal egfglgfa[ ][j]Yk]k af K?PD( >dmkl]j - gj O0 Yf O1 K 8

- ~ -, 4 Yf K 8 - ~ -, ..( j]kh][lan]dq%( o ]j]Yk l ] <)ja[ egla gj >KO lj]Yle]fl oYk

fgl ]fja[ ] * O ] dg[Ylagf g l ] <<O<<< K<N egla h]Yc] Yl l ] ]ph][l] hgkalagfk

mhklj]Ye g l ] hmlYlan] >Nk /1 fl% Yf l ] <<<<<< egla oYk dg[Yl] Yl Y egj]

gofklj]Ye kal] -1 fl% l Yf l ] hmlYlan] K<N kal] Aa_mj] -0=%*

D f]pl ]pYeaf] >M) Yf POM)<K< j]_mdYlagf Zq cfg[c gof g MI< Zaf af_
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hjgl]afk Yf /s)]f hjg[]kkaf_ Y[lgjk( lg ]l]jeaf] o a[ egd][md]k o]j] lYj_]l] Zq O0 gj

O1* D [ gk] ., _]f]k o gk] Zaf af_ egla k o]j] ]fja[ ] Y l]j lj]Yle]fl oal O0 gj O1 Yf

o gk] kad]f[af_ oYk j]hgjl] lg aklaf[ldq j]_mdYl] <K< Ga ]l Yd*( .,-1%* D ajkl [gf aje] l Yl

-3 gml g ., kaMI<k k go] : 4, cfg[c gof ] a[a]f[q af P.JN []ddk Aa_mj] -0>%* < lglYd

g -- <K< ]n]flk o]j] e]Ykmj] Zq /s)]f iK>M( mkaf_ kYehd]k jge []ddk ljYfk ][l] oal

]Y[ kaMI<* Hmdlahd] <K< ]n]flk o]j] ka_fa a[Yfldq Ydl]j] Zq cfg[c gof g l ]

[gjj]khgf af_ _]f]k : .N? YZgn] l ] e]Yf [gfljgd [gf alagf%* Ca]jYj[ a[Yd [dmkl]jaf_

YfYdqkak( mkaf_ <K< ]phj]kkagf nYdm]k( j]n]Yd] l Yl ]hd]lagf g K<=KI- [dmkl]j] lg_]l ]j

oal O0 gj O1 lj]Yle]fl Aa_mj] -/>%* NmZk]im]fldq( D [gehj] ]fkan]dq [gehYj] l ] <K<

]n]flk Zq O0 gj O1 oal l ] hj]nagmkdq j]hgjl] <K< ]n]flk Zq K<=KI- cfg[c gof af l ]

kYe] P.JN []ddk E]fYd ]l Yd*( .,-.%* Naf[] cfg[c gof g K<=KI- Yk Z]]f j]hgjl] lg

hj] geafYfldq 5-*0 % af m[] ?lgK <K< k a l( D YfYdqr] ?lgK <K< ]n]flk* ?lgK <K<

]n]flk >dmkl]jk - Yf .% l Yl o]j] egfglgfa[Yddq j]khgfkan] mhgf ]phgkmj] lg O0 gj O1

gn]jdYhh] oal ?lgK <K< ]n]flk af m[] Zq K<=KI- cfg[c gof af Y klYlakla[Yddq

ka_fa a[Yfl eYff]j( Yk ]l]jeaf] Zq Aak ]jsk ]pY[l l]kl K9,*,,01 gj O0( K93*0 ~ -, 1 gj

O1% Aa_mj] -0?%* K<=KI- oYk j]hgjl] lg [gfljgd alk hjgl]af d]n]dk l jgm_ Yf

Ymlgj]_mdYlgjq e][ Yfake( o a[ ak j]imaj] gj l ] j]lYaf] )afljgf lqh] g khda[af_( Yf Yf

af[j]Yk] af afljgf 2)j]lYaf] hj])eMI<oYk gmf lg hjgegl] Y ][j]Yk] af K<=KI- hjgl]af

d]n]dk =]j_]jgf ]l Yd*( .,-1% Aa_mj] -/?%* D [Yd[mdYl] KND h]j[]fl khda[] af% nYdm]

akljaZmlagfk gj l ] j]lYaf] )afljgf lqh] g K<=KI- Yl ]Y[ O0 gj O1 [gf[]fljYlagf( mkaf_

HDNJ oal l ] MI<)k]i YlYk]l* =gl O0 Yf O1( af gk]) ]h]f ]fl eYff]jk( af m[]

afljgf 2)j]lYaf] hj])eMI<k oal a_ hjgZYZadalq =Yq]k Y[lgj : -,-.% Aa_mj] -/ %*

K<=KI- hjgl]af d]n]dk Y l]j .0 g lj]Yle]fl o]j] kmhhj]kk] Zq O0 gj O1 lj]Yle]fl( Ydkg

af Y gk]) ]h]f ]fl eYff]j( [gfkakl]fl oal l ] KND nYdm] gj .0 g lj]Yle]fl Aa_mj] -/A
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Yf -0 %* K<=KI- cfg[c gof af m[] Y : -,) gd [ Yf_] af ?lgK <K<( [gehYj] oal

l Yl af [gfljgdk( af l ] dg[a g K>A-- Yf M>>. _]f]k Aa_mj] -/B%* O0 gj O1 lj]Yle]fl Y l]j

l ] cfg[c gof g K<=KI- mjl ]j af m[] Yf <K< [ Yf_] af l ] dg[mk g l ] K>A-- _]f]

.2) Yf -2) gd gj O0 Yf O1( j]kh][lan]dq%( [gfkakl]fl oal [gehd]l] ]hd]lagf g K<=KI-

hjgl]af d]n]d mkaf_ Zgl K<=KI- kaMI< Yf [gehgmf k Aa_mj] -0A%* Df [gfljYkl( O0 gj O1

lj]Yle]fl g []ddk( Y l]j cfg[c gof g K<=KI-( eYaflYaf] <K< klYlmk af l ] M>>. _]f]

-*4) Yf -*0) gd af[j]Yk] ?lgK [ Yf_] gj O0 Yf O1( j]kh][lan]dq%* OYc]f lg_]l ]j( l ]k]

j]kmdlk km__]kl] l Yl O0 Yf O1 Yj] afngdn] af Ymlgj]_mdYl] K<=KI- ka_fYdaf_ Yf Y ][l

l ] MI< hjg[]kkaf_ hYl oYq*

Kgdq <% kal]k af dgf_ afljgfk Yf ljYfk[jahlk o]j] nmdf]jYZd] lg <K< eg mdYlgjk

D f]pl ]pYeaf] o ]l ]j O0 gj O1 lYj_]lk P- kfMIK Yf MI< hgdqe]jYk] DD

]dgf_Ylagf jYl] Z][Ymk] em[ g l ] <K< oYk Y ?lgK k a l af l ] afljgf j]_agf Aa_mj] 3<

Yf =%* D ]pYeaf] l ] <K< ]n]flk( j]_mdYl] Zq P- kfMIK( Y l]j lj]Yle]fl oal O0 gj O1

af C]GY []ddk Yk mk] af hj]nagmk klm a]k =]j_ ]l Yd*( .,-.7 FYa Y ]l Yd*( .,-,%* D [gf aje]

l Yl lj]Yle]fl oal O0 gj O1eg mdYl] <K< Yl l ] K>A-- dg[a Yk Y hgkalan] [gfljgd* Cgo]n]j(

O0 gj O1 lj]Yle]fl a fgl eg mdYl] <K< kal]k gl ]j l Yf l ] IM/>- _]f] Aa_mj] -1<%*

I]pl( D ]pYeaf] o ]l ]j O0 gj O1 j]_mdYl]k <K< Yf khda[af_ l jgm_ l ] MI< hgd DD

]dgf_Ylagf jYl]* D k]d][l] l ] -2 _]f]k o gk] <K< Yf khda[af_ kal]k o]j] Y ][l] Zq

]dgf_Ylagf jYl] af .5/ []ddk Agf_ ]l Yd*( .,-17 Agf_ ]l Yd*( .,-0%* D [gf aje] l Yl lj]Yle]fl

oal O0 gj O1 a fgl eg mdYl] kap kal]k g <K< gl ]j l Yf Emf( Zml eg mdYl] <K< Yl l ]

K>A-- dg[a Yk Y hgkalan] [gfljgd af .5/ []ddk Aa_mj] -1=%* Nhda[af_ YfYdqkak mkaf_ MO)K>M

j]n]Yd] l Yl O0 Yf O1 hYjldq Ydl]j] khda[af_ af l j]] lg gmj g l ] faf] _]f]k l Yl D l]kl]

Aa_mj] -1>%* O ]k] j]kmdlk km__]kl l Yl O0 Yf O1 g fgl aj][ldq j]_mdYl] l ] Y[lanalq g P-
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kfMIK Yf l ] MI< hgd DD ]dgf_Ylagf jYl]*

D f]pl ]pYeaf] o a[ lqh]k g >Nk o]j] lYj_]l] Zq <K< eg mdYlgjk* Aajkl( afljgf

kar] oYk afn]kla_Yl] * D [gf aje] l Yl afljgfk oal >Nk o]j] dYj_]j l Yf l gk] oal gml >Nk(

mkaf_ l ] R]d[ sk l l]kl K)nYdm]k 8 - ~ -, 1,%( Yf gZk]jnYlagf [gfkakl]fl oal Y hj]nagmk

j]hgjl OaYf ]l Yd*( .,,3% Aa_mj] -2<%* Dfl]j]klaf_dq( afljgfk oal >Nk l Yl o]j] af m[] Zq

O0( O1( gj >KO o]j] ka_fa a[Yfldq dYj_]j l Yf l gk] l Yl o]j] fgl Y ][l] Zq l ] [gehgmf k

K)nYdm]k 8 - ~ -, 1% Aa_mj] -2< Yf -1?%* I]pl( D [gehYj] ljYfk[jahl d]f_l k g Ydd

meYf _]f]k( mkaf_ l gk] l Yl o]j] mhj]_mdYl] ( gofj]_mdYl] ( gj <K<)eg mdYl] Y l]j

lj]Yle]fl oal l ] [gehgmf k Aa_mj] -2= Yf -1 %*Ral Ydd [gehgmf k( O0( O1( Yf >KO(

l ]j] o]j] fg ka_fa a[Yfl a ]j]f[]k af ljYfk[jahl d]f_l Yegf_ l ] mhj]_mdYl] _]f]k*

Cgo]n]j( Yegf_ l ] gofj]_mdYl] Yf <K<)eg mdYl] _]f]k( ljYfk[jahl d]f_l k o]j]

ka_fa a[Yfldq dYj_]j l Yf l ] e]Yf nYdm]k gj Ydd ljYfk[jahlk* O ] _]f]k oal ][j]Yk]

]phj]kkagf Yf Ydl]j] >Nk af []ddk lj]Yl] oal l ] [gehgmf k Y a_ ]j fmeZ]jk g ]pgfk

l Yf l ] e]Yf nYdm]k gj Ydd meYf _]f]k Aa_mj] -2= Yf -1 %* O ]k] j]kmdlk km__]kl] l Yl

O0( O1( Yf >KO eYafdq lYj_]l] nmdf]jYZd] hgdq <% kal]k af dgf_ afljgfk Yf ljYfk[jahlk*
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?ak[mkkagf

Pkaf_ j]hgjl]j)ZYk] [gehgmf k[j]]faf_( D a ]fla a] log keYdd egd][md]k l Yl [Yf

eg mdYl] ]pl]fkan]( kh][a a[ >N g <K<* Hmdlahd] MI< Zaf af_ hjgl]afk M=Kk% Yj] afngdn]

af <K< j]_mdYlagf7 go]n]j( al Yk Z]]f gZk]jn] l Yl( gf jYj] g[[Ykagfk( l ]j] Yj] hg[c]lk

gj M=K Zaf af_ lg keYdd egd][md]k* O ak ak kmhhgjl] Zq l ] Y[l l Yl( lg Yl]( gfdq ]na ]f[]

l Yl Y lghgakge]jYk] af aZalgj [Yf Y[l Yk Yf <K< eg mdYlgj Yk Z]]f j]hgjl] * < alagfYddq(

Y daeal] fmeZ]j g al [gehgmf k o]j] a ]fla a] jge eq k[j]]faf_* Gm[a ]jYk] k[j]]fk

_]f]jYddq ]l][l eYfq Ydk] hgkalan] [gehgmf k goaf_ lg l ] lgpa[alq g [gehgmf k Yf l ]aj

] ][lk gf dm[a ]jYk] alk]d C]aleYf ]l Yd*( .,,4%* O ]j] gj]( af eq k[j]]faf_( Zgl Y j]hgjl]j

k[j]]f Yf Y [gmfl]jk[j]]f o]j] h]j gje] mkaf_ hka>* O ] a ]fla a] al [gehgmf k

af[dm af_ lghgakge]jYk] af aZalgjk kYlak a] l ] k[j]]f al [jal]jaY( YdZ]al lg Y d]kk]j ]pl]fl(

Yf gmj gml g an] [gehgmf k eg mdYl] ]f g_]fgmk <K<* O ]k] af af_k af a[Yl] l Yl eq

j]hgjl]j k[j]]f ogjck o]dd* <dd gmj al [gehgmf k( NI/4( >KO( O0( Yf O1( af aZal] []dd

_jgol * Cgo]n]j( gl ]j [gehgmf k af l ] daZjYjq oal kljgf_]j _jgol )af aZalgjq Y[lanalq

l Yf l ] al [gehgmf k a fgl Yn] <K<)eg mdYlaf_ Y[lanalq* < alagfYddq( k gjl ]phgkmj]

2 % Yl af[j]Ykaf_ [gf[]fljYlagfk eg mdYl] <K<* O ]k] j]kmdlk [d]Yjdq ]egfkljYl] l Yl l ]

<K< eg mdYlagf ]l][l] af eq ]ph]jae]flk a fgl ]h]f gf Y k][gf Yjq ] ][l g

[qlglgpa[alq*

O0 Yf O1 Yn] [ ]ea[Yddq n]jq aklaf[l kljm[lmj]k7 go]n]j( l ]k] [gehgmf k

Y ][l [geegf hYl oYqk( km[ Yk l ] MI< hjg[]kkaf_ hYl oYq( Yk ]l]jeaf] mkaf_

mf[lagfYd ]fja[ e]fl YfYdqkak g Zgl <K< Yf _]f] ]phj]kkagf* < alagfYddq( egla

]fja[ e]fl YfYdqkak Y_Yafkl l ] [d]YnY_] j]_agfk g l ] _]f]k j]n]Yd] l Yl O0 Yf O1

]fja[ ] kaeadYj egla k]im]f[]k* Df j]_Yj lg l ] [ ]ea[Yd kljm[lmj]( O1 Yk Y kmZkljm[lmj]
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l Yl [Yf Y[l Yk Y af_] Zaf af_ egla g cafYk]k( Zml O0 g]k fgl* O ak kljm[lmjYd ]Ylmj] ak

kmhhgjl] Zq l ] cafYk] hYf]d YlY k goaf_ l Yl O1 ak Y hYf)>?F af aZalgj( o ad] O0 g]k

fgl af aZal Yfq cafYk]k* Cgo]n]j( eq YfYdqkak j]n]Yd] l Yl k]n]jYd hYf)>?F af aZalgjk a

fgl eg mdYl] <K<( Yk k gof af Aa_mj] 0?* O ]k] j]kmdlk km__]kl l Yl O1 eg mdYl]k <K<

l jgm_ Y fgfcafYk]) gj mfcfgof cafYk])e] aYl] hYl oYq l Yl ak fgl [gn]j] Zq l ] cafYk]

hYf]d* Dl ak [gf[]anYZd] l Yl O0 Yf O1 Zaf lg a ]j]fl egd][md]k af l ] kYe] ka_fYdaf_

hYl oYq j]_mdYlaf_ <K<*

>]ddk lj]Yl] oal O0 gj O1 o]j] hj] geafYfldq k a l] lg mkaf_ hjgpaeYd afljgfa[

hgdq <% >Nk* Hq YfYdqkak k go] l Yl l ] j]lYaf] )afljgf lqh] g khda[af_( dac] gj K<=KI-(

oYk af m[] Zq O0 Yf O1( af Y gk]) ]h]f ]fl eYff]j( YdZ]al lg Y d]kk]j ]pl]fl l Yf oYk

<G >M)<K<%( Yk k gof af Aa_mj] 2<* Kj]kmeYZdq( af m[] afljgfa[ hgdq <% eMI<

j]lYaf] l ] ljYfk[jahlk* O ak j]kmdl jYak] l ] hgkkaZadalq l Yl l ] [gehgmf k a ]fla a] af eq

klm q lYj_]l P-kfMIK gj ljYfk[jahlagf ]dgf_Ylagf jYl]* Cgo]n]j( l ] ]phj]kkagf g P-

kfMIK)j]dYl] _]f]k( km[ Yk NIMIK3,( NIMK<( Yf NIMK>( oYk fgl [ Yf_] Zq l ]

]phgkmj] g []ddk lg l ] [gehgmf k Yf l ] <K< ]n]flk j]_mdYl] Zq P- kfMIK Yf MI< hgd

DD ]dgf_Ylagf jYl] a fgl [ Yf_] eYjc] dq* Df [gfljYkl( l ] ]phj]kkagf g k]n]jYd _]f]k j]dYl]

lg P. kfMIK NA/<-( NA/=-( Yf NA/=/% oYk ][j]Yk] * Dl ak [gf[]anYZd] l Yl

gofj]_mdYlagf g P. kfMIK Zq l ] [gehgmf k af aj][ldq Y ][l] k]n]jYd khda[af_

Ydl]jYlagfk Yf <K< [ Yf_]k* M][]fl ]lYad] MI<)k]i YfYdqkak j]n]Yd] l Yl lj]Yle]fl oal

l ] NA/= af aZalgj khda[]gklYlaf < NN<% hj] ]j]flaYddq [Ymk] l ] j]lYaf] )afljgf lqh] g

khda[af_ Tgk aeglg ]l Yd*( .,-3%( o ad] >GF af aZalgj)eg mdYl] khda[af_ eYafdq af m[]

kcahh] ]pgfk <jYca ]l Yd*( .,-17 Amff]dd ]l Yd*( .,-3%* O ] jYlag g khda[af_ hYll]jfk oYk

[gehd]l]dq a ]j]fl oal <K< eg mdYlgjk O0( O1( Yf >KO% l Yf oal khda[af_ eg mdYlgjk

NN< Yf >GF af aZalgj%* O ]k] gZk]jnYlagfk hjgna ] [gfnaf[af_ ]na ]f[] l Yl O0 Yf O1
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hj] ]j]flaYddq eg mdYl] <K< Yf af aj][ldq Y ][l <K< naY P. kfMIK*

<[[gj af_ lg eq af af_k( O0 Yf O1 Yhh]Yj] lg lYj_]l l ] hgdq <% kal]k af dgf_

afljgfk* GYj_] afljgf kar] j]_mdYl]k l ] mkY_] g l]jeafYd ]pgf hgdq <% kal]k OaYf ]l Yd*( .,,3%*

GYj_] ljYfk[jahlk _]f]jYddq j]imaj] egj] lae] lg ljYfk[jaZ] Yf khda[] gml( Yf gj

hgdqY ]fqdYlagf g l ] MI<* Kj]kmeYZdq( l ] dgf_ afljgfk lYj_]l] Zq O0 gj O1 o]j] fgl gfdq

af dm]f[] Zq l ] lae] j]imaj] gj ljYfk[jahlagf Zml Ydkg j]_mdYl] Zq kge] gje g

nmdf]jYZadalq g l ]aj k]im]f[]k( km[ Yk < YZmf Yf[]* Hgla ]fja[ e]fl YfYdqkak g

egfglgfa[Yddq af[j]Ykaf_ gj ][j]Ykaf_ geafYfl <K< [dmkl]jk af a[Yl] l Yl O0 Yf O1

lj]Yle]fl lYj_]l] <)ja[ j]_agfk gofklj]Ye g >Nk af l ] hjgpaeYd j]_agf( o ]j]Yk

afn]jl] Z]dd)k Yh] gk] j]khgfk] [dmkl]jk >dmkl]j .% k go] Yf Ykkg[aYlagf oal

]fja[ e]fl g [Yfgfa[Yd <<O<<< egla af ?lgK >Nk* Gac]oak]( egla YfYdqkak mkaf_ Klg?

[dmkl]jk >dmkl]j /% j]n]Yd] ]fja[ e]fl af <<O<<<egla ( Yk k gof af Aa_mj] -0<* Cgo]n]j(

afl]j]klaf_dq( l ] <<<<<< egla oYk dg[Yl] Yl Y [ YjY[l]jakla[ mhklj]Ye kal] -1 fl% g

l ] hmlYlan] K<N kal]( ]n]f af l ] aklYd kal]k g >dmkl]j / Aa_mj] -0=%* O ]k] j]kmdlk aehdq

l Yl l ] <)ja[ k]im]f[] ak lYj_]l] Zq O0 Yf O1 ]n]f Yl l ] aklYd kal]( Zml lg Y d]kk]j ]pl]fl*

Df Y alagf lg egla YfYdqkak( YlY gZlYaf] oal Y hYf]d g kaMI<k km__]kl] l Yl K<=KI-

oYk af hYjl afngdn] af l ] ka_fYdaf_ Y ][l] Zq O0 Yf O1* O0 gj O1 ]phgkmj] hj] geafYfldq

af m[] l ] mkY_] g hjgpaeYd >Nk( [gfkakl]fl oal l ] dgkk g K<=KI- E]fYd ]l Yd*( .,-.%*

Df[j]Yk] j]l]flagf g afljgfk g K<=KI-( kaeadYj lg l Yl g[[mjjaf_ mjaf_ alk Ymlgj]_mdYlagf(

oYk gZk]jn] Y l]j lj]Yle]fl oal O0 gj O1* <mlgj]_mdYlagf ak Y[[gehdak ] naY l ] Zaf af_

g K<=KI- lg Yf <)ja[ j]_agf mhklj]Ye g l ] hgdq< kal] =]j_]jgf ]l Yd*( .,-1%* O ]k]

[gfka ]jYlagfk o]j] [gfkakl]fl oal l ] j]kmdlk g eq YfYdqk]k( af a[Ylaf_ l Yl <)ja[ j]_agfk

o]j] hj] ]jj] Zq O0 Yf O1*

Df [gf[dmkagf( l ] a ]fla a] keYdd)egd][md] [gehgmf k( O0 Yf O1( Y a_



1,

hgl]f[q Yf k]d][lanalq gj <K< eg mdYlagf( af m[af_ Y hj] ]j]f[] gj l ] mk] g hjgpaeYd

afljgfa[ hgdq <% >Nk oal dgf_ afljgf j]_agfk l jgm_ l ] K<=KI- hYl oYq* O ]k]

[gehgmf k k gmd Z][ge] nYdmYZd] lggdk gj af[j]Ykaf_ gmj mf ]jklYf af_ g l ] egd][mdYj

e][ Yfakek g <K< Yf khda[af_ Z][Ymk]( mfdac] kaMI<k( l ]q [Yf Z] Yhhda] lg emdlahd] []ddk

Yf YfaeYdk Yl nYjagmk [gf[]fljYlagfk Yf oal a ]j]fl ]phgkmj] lae]k* Amjl ]j klm a]k lg

a ]fla q l ] kh][a a[ eg ] g Zaf af_ g l ] [gehgmf k lg l ]aj lYj_]l hjgl]afk eYq ]dm[a Yl]

l ]aj l ]jYh]mla[ hgl]flaYd*
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1.

Aa_mj] /* Hg mdYlgjk g ]f g_]fgmk <K< a ]fla a] Zq j]hgjl]j)ZYk] [gehgmf k[j]]faf_

<% N[ ]eYla[ aY_jYe g hNO<M dm[a ]jYk] j]hgjl]jk [gflYafaf_ l ] oad )lqh] RO% gj

emlYfl Hl% hjgpaeYd ?a[]j K<N mhklj]Ye g l ] FHO.<)/s)POM j]_agf Yf l ] RO gj Hl

hjgpaeYd h.3 K<N mhklj]Ye g l ] FHO.<)/s)POM j]_agf* =% Y[ hNO<M hdYkea oYk

ljYfk ][l] aflg .5/O []ddk gj 04 * M]dYlan] M+A M]faddY+ aj] dq% jYlagk o]j] ]l]jeaf] *

?YlY Yj] e]Yf N? jge l j]] af ]h]f ]fl YfYdqk]k* >% N[Yll]jhdglk k goaf_ j]hgjl]j

af aZalgjq Y[lanala]k af aZalagf% g hNO<M)?a[]j RO j]dYlan] lg hNO<M p)Ypak% Yf hka>

j]dYlan] lg hNO<M q)Ypak% af Y -1/2)o]dd gjeYl* O ] j] Zgp af a[Yl]k l ] an] al

[gehgmf k* ?% N[Yll]jhdgl k goaf_ j]hgjl]j Y[lanala]k g hNO<M)?a[]jRO p)Ypak% Yf []dd

_jgol af aZalgjq Y[lanala]k af aZalagf% q)Ypak%* O ] j] Zgp af a[Yl]k l ] an] al

[gehgmf k* O ] .5/O []ddk o]j] lj]Yl] oal / H g ]Y[ [gehgmf gj .0 j]hgjl]j

YkkYq% gj 3. []dd _jgol YkkYq%* % Nljm[lmj]k g l ] al [gehgmf k* A% Gm[a ]jYk]

Y[lanala]k Y l]j lj]Yle]fl oal ]Y[ al [gehgmf * O ] p)Ypak k gok l ] [gehgmf

[gf[]fljYlagf dg_H%* O ] q)Ypak k gok af aZalagf g dm[a ]jYk] Y[lanalq mkaf_ hka> gj

hNO<M)?a[]j RO [gfkljm[lk* B( C% M]kmdlk g /s)]f iK>M* B% phj]kkagf g hjgpaeYd

h% j]dYlan] lg aklYd % ?a[]j eMI< af .5/O gj P.JN []ddk lj]Yl] oal l ] af a[Yl]

[gehgmf gj .0 * C% phj]kkagf g hjgpaeYd Yf aklYd ?a[]j eMI< af .5/O gj P.JN

[]ddk lj]Yl] oal O0 gj O1 gj .0 *?YlY Yj]e]Yf N? jge l j]] af ]h]f ]fl ]ph]jae]flk*
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Aa_mj] 0* <K< eg mdYlgjk a ]fla a] Zq [gehgmf k[j]]faf_

<( =% K<=KI- kaMI<  -(  .( gj  / l j]] af ]h]f ]fl kaMI< k]im]f[]k% gj [gfljgd

fgfkad]f[af_ kaMI< IN%  - gj  . af ]h]f ]fl k]im]f[]k% oYk ljYfk ][l] aflg .5/O []ddk*

<% M]dYlan] K<=KI- eMI< d]n]dk iMO)K>M%* =% M]dYlan] M+A jYlagk gj hNO<M k]ja]k af

[]ddk ljYfk ][l] oal af a[Yl] K<=KI- gj IN kaMI<* ?YlY Yj] e]Yf N? jge l j]]

af ]h]f ]fl ]ph]jae]flk* >% FafYk] hYf]d gj O0 gj O1 - H%* ?% Gm[a ]jYk] Y[lanalq af

.5/O []ddk lj]Yl] oal l ] af a[Yl] [gehgmf k* O ] p)Ypak k gok [gehgmf [gf[]fljYlagf

dg_H%* O ] q)Ypak k gok af aZalagf g dm[a ]jYk] Y[lanalq af []ddk ljYfk ][l] oal ]al ]j

hka> gj hNO<M)?a[]j RO* % /s) f iMO)K>M YfYdqkak gj -, <K< kal]k [gfkaklaf_ g an]

_]f]k af P.JN []ddk lj]Yl] oal l ] af a[Yl] [gehgmf k gj .0 * B]f] ]phj]kkagf g

hjgpaeYd Yf aklYd eMI<k dg_. k[Yd]% gddgoaf_ lj]Yle]fl oal l ] af a[Yl] [gehgmf k

-( /( gj -, H% gj .0 af P.JN []ddk* ?YlY Yj] e]Yf N? jge log af ]h]f ]fl

]ph]jae]flk*
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Aa_mj] 1* >gehj] ]fkan] ljYfk[jahlge] YfYdqkak MI<)k]i Yf /s)k]i% Zq _jY ] Yf k gjl

]phgkmj] lg O0 gj O1

<% P.JN []ddk o]j] lj]Yl] oal O0 Yf O1 gj 2 Yl l ] af a[Yl] [gf[]fljYlagfk* O ] []ddk

o]j] klYaf] oal Yff]paf Q)ADO> Yf hjgha ame ag a ] KD% Yf YfYdqr] Zq A<>N*

K]j[]flY_]k g ]Y[ jY[lagf( ]l]jeaf] Zq A<>N( Yj] k gof* =% Rgjc dgo aY_jYe gj

IBN YfYdqkak mkaf_ l ] <K< eg mdYlgj* >% Kjaf[ahYd [gehgf]fl YfYdqkak K><% hdgl g

AKFH _]f] ]phj]kkagf gj lj]Yle]fl oal <K< eg mdYlgjk( O0( O1( gj >KO* K>< oYk

h]j gje] oal _]f]k o gk] AKFH nYdm]k o]j] : ,*1 af Yl d]Ykl gf] kYehd]* O ] ajkl log

hjaf[ahYd [gehgf]flk K>- Yf K>.% Yj] hdgll] gf l ] p)Ypak Yf q)Ypak( j]kh][lan]dq* Y[

kYehd] ak j]hj]k]fl] Zq Y kaf_d] [gdgj)[g ] [aj[d]* O ] kar] g ]Y[ [aj[d] af a[Yl]k l ]

[gf[]fljYlagf g ]Y[ [gehgmf * ?% O ] fmeZ]j g [gfbgaf] _]f]k >Bk% Y l]j lj]Yle]fl

oal >KO( O0( gj O1* % =gp hdglk g l ] akljaZmlagf g >B bmf[lagf j]Y k h]j [gf alagf*
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A

B

C
T4 Proximal T4 Distal
Rank p-value Rank p-value

1 1.0E-34 1 1.0E-66

2 1.0E-14 2 1.0E-11

3 1.0E-10 3 1.0E-09

Motif Motif

T5 Proximal T5 Distal
Rank p-value Rank p-value

1 1.0E-31 1 1.0E-80

2 1.0E-15 2 1.0E-14

3 1.0E-15 3 1.0E-10

Motif Motif

CPT Proximal CPT Distal
Rank p-value Rank p-value

1 1.0E-10 1 1.0E-38

2 1.0E-08 2 1.0E-09

3 1.0E-07 3 1.0E-08

Motif Motif

D
AATAAA motif Proximal Distal Proximal Distal Proximal Distal

Hit 291 306 477 335 126 146
Query 954 684 1148 756 474 366
% of hit 30.5 44.7 41.6 44.3 26.6 39.9

T4 T5 CPT

T4

A3SS A5SS AFE ALE MXE RI SE
0

2

4

6

8 0.5 µM
2 µM
5 µM
10 µM
20 µM

%
 o

f A
S 

ev
en

t c
ou

nt
s

T5

A3SS A5SS AFE ALE MXE RI SE
0

2

4

6

8 0.5 µM
2 µM
5 µM
10 µM
20 µM

%
 o

f A
S 

ev
en

t c
ou

nt
s

CPT

A3SS A5SS AFE ALE MXE RI SE
0

2

4

6

8 0.5 µM
2 µM
5 µM
10 µM
20 µM

%
 o

f A
S 

ev
en

t c
ou

nt
s

0.5 2 5 10 20 0.5 2 5 10 20 0.5 2 5 10 20
0

500

1000

1500 Proximal
Distal

CPT (µM)T4 (µM) T5 (µM)

N
um

be
r o

f d
iff

er
en

tia
l A

PA

T4 Proximal T4 Distal
Rank p -value Rank p -value

1 1.0E-34 1 1.0E-66

2 1.0E-14 2 1.0E-11

3 1.0E-10 3 1.0E-09

Motif Motif

T5 Proximal T5 Distal
Rank p -value Rank p -value

1 1.0E-31 1 1.0E-80

2 1.0E-15 2 1.0E-14

3 1.0E-15 3 1.0E-10

Motif Motif

CPT Proximal CPT Distal
Rank p -value Rank p -value

1 1.0E-10 1 1.0E-38

2 1.0E-08 2 1.0E-09

3 1.0E-07 3 1.0E-08

Motif Motif

＿＿＿＿＿
 

―― 

A!TAAA AATAAA 
TIIiAA --

CT&!CA 

AAIAAA AATAAA -'I--I'-=一-＿喜ニ――--＿二軍二

C耳；gA玉 Glc::ICI 
ACACT.:i ¥I ~裟-

AATAAA 給IAAA
~A~CI J CAサfIc
TT¥AAA 伍ck吝



14

Aa_mj] 2* >M)<K< Yf POM)<K< j]_mdYlagf Zq O0 Yf O1

<% O ] hjghgjlagf g ]Y[ lqh] g Ydl]jfYlan] ]pgf j]_mdYl] Zq O0( O1( Yf >KO mkaf_

MI<)k]i Yegf_ l ] YffglYl] khda[af_ ]n]flk* <dl]jfYlan] /s khda[] kal]k </NN%( Ydl]jfYlan]

1s khda[] kal]k <1NN%( Ydl]jfYlan] ajkl ]pgfk <A %( Ydl]jfYlan] dYkl ]pgfk <G %( emlmYddq

]p[dmkan] ]pgfk HS %( j]lYaf] afljgfk MD%( Yf kcahh] ]pgfk N % Yj] k gof* =% O ]

fmeZ]j g a ]j]flaYd <K<k e] aYl] Zq O0( O1( Yf >KO mkaf_ /s)k]i* >( ?% >Yfgfa[Yd

hgdq< egla <<O<<< oal Y ka_fa a[Yfl K)nYdm] jge mhklj]Ye 1, Zh% g l ] hjgpaeYd

hgdq <% gj l ] aklYd hgdq <% >Nk af m[] Zq O0( O1( gj >KO( mkaf_ /s)k]i*
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2,

Aa_mj] 3* O0) gj O1)j]khgfkan] <K< ]n]fl [dmkl]jk( mkaf_ K?PD nYdm]k jge /s)k]i

<( =% K?PD [dmkl]j hjg ad]k Yf [dmkl]j j]_agf lqh] hjghgjlagfk af []ddk lj]Yl] oal O0 <%

gj O1 =%* n]flk Ykkg[aYl] oal K?PD o]j] [dmkl]j] mkaf_ RB>I< YfYdqkak Yf CJH M

oYk mk] lg ]l]jeaf] ]Y[ j]_agf af l ] _]fge]( af ]Y[ [dmkl]j* Kjghgjlagfk Yj] k gof Yk

Y klY[c] ZYj hdgl* Kjgegl]j)ljYfk[jahlagf klYjl kal] ONN%( 1s)POM( ]pgf( afljgf( /s)POM(

ljYfk[jahlagf l]jeafYlagf kal] OON%( Yf fgf[g af_ j]_agf Yj] k gof* O ] l j]] geafYfl

[dmkl]jk Yj] k gof Yl l ] Zgllge g l ] a_mj]* =dY[c daf]k j]hj]k]fl K?PD hjg ad]k* O ] j]

daf] j]hj]k]flk l ] ]a_]fnYdm] g Y [dmkl]j* O ] n]jla[Yd Ypak j]hj]k]flk l ] K?PD nYdm]* O ]

gjargflYd Ypak j]hj]k]flk [gehgmf [gf[]fljYlagf H%* >v % =agdg_a[Yd hjg[]kk

]fja[ e]fl eYh gj _]f]k afngdn] af <K< [ Yf_]k af []ddk lj]Yl] oal O0 >%( O1 ?%( gj

>KO %* Y[ fg ] j]hj]k]flk Y BJ Zagdg_a[Yd hjg[]kk _]f] k]l* =dm] fg ]k j]hj]k]fl

Zagdg_a[Yd hjg[]kk]k ]fja[ ] Yegf_ l ] _]f]k oal ][j]Yk] K?PD nYdm]k* A% >gjj]dYlagf

g ]fja[ e]fl hYl oYq Z]lo]]f l ] egfglgfa[Yddq ][j]Ykaf_ [dmkl]j >dmkl]j -% g O0 Yf

O1 gj K?PD hjg ad]k* Y[ gl j]hj]k]flk l ] K)nYdm] g Y Zagdg_a[Yd hjg[]kk hYl oYq

]fja[ ] af l ] [dmkl]jk*
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2.

Aa_mj] 4* O0) gj O1)j]khgfkan] <K< ]n]fl [dmkl]jk( mkaf_ K?PD nYdm]k jge /s)k]i

<v>% K?PD [dmkl]j hjg ad]k Y l]j lj]Yle]fl oal O0 <%( O1 =%( gj >KO >%* n]flk

Ykkg[aYl] oal K?PD o]j] [dmkl]j] mkaf_ RB>I< YfYdqkak* =dY[c daf]k j]hj]k]fl K?PD

hjg ad]k* Y[ j] daf] j]hj]k]flk l ] ]a_]f)nYdm] g Y [dmkl]j* O ] n]jla[Yd Ypak j]hj]k]flk l ]

K?PD nYdm]* O ] gjargflYd Ypak j]hj]k]flk l ] [gehgmf [gf[]fljYlagf H%*
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Aa_mj] 5* O0) gj O1)j]khgfkan] _]f] ]phj]kkagf [dmkl]jk( mkaf_ AKFH nYdm]k jge MI<)k]i

<( =% IgjeYdar] _]f] ]phj]kkagf hjg ad]k af []ddk lj]Yl] oal O0 <% gj O1 =%* B]f]

]phj]kkagf g AKFH oYk [dmkl]j] mkaf_ RB>I< YfYdqkak* =dY[c daf]k j]hj]k]fl AKFH

hjg ad]k* Y[ j] daf] j]hj]k]flk l ] ]a_]f)nYdm] g Y [dmkl]j* O ] n]jla[Yd Ypak j]hj]k]flk

AKFH nYdm]* O ] gjargflYd Ypak j]hj]k]flk [gehgmf [gf[]fljYlagf H%* >( ?%

=agdg_a[Yd hjg[]kk ]fja[ e]fl eYh gj a ]j]flaYddq ]phj]kk] _]f]k af []ddk lj]Yl] oal O0

>% gj O1 ?%* M] fg ]k j]hj]k]fl Zagdg_a[Yd hjg[]kk]k ]fja[ ] Yegf_ mhj]_mdYl] _]f]k(

o ad] Zdm] j]hj]k]flk gofj]_mdYl] _]f]k* >% Ig ] [gj]k Yj] k gof af Zdm] o ]f l ] _]f]

k]l oYk ]fja[ ] Yegf_ _]f]k af >dmkl]j .( oal j] gj >dmkl]j /* O ] gml]j jaf_ ak k gof af

Zdm] o ]f l ] _]f] k]l oYk ]fja[ ] Yegf_ _]f]k af >dmkl]j -* ?% Ig ] [gj]k Yj] k gof af

Zdm] o ]f l ] _]f] k]l oYk ]fja[ ] Yegf_ _]f]k af >dmkl]j /( oal j] gj >dmkl]j .* O ]

gml]j jaf_ ak k gof af Zdm] o ]f l ] _]f] k]l oYk ]fja[ ] Yegf_ _]f]k af >dmkl]j -* _]

l a[cf]kk j]hj]k]flk l ] d]n]d g gn]jdYh Z]lo]]f log _]f] k]lk*
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Aa_mj] -,* >gjj]dYlagf Z]lo]]f _]f] ]phj]kkagf Yf <K< ]n]fl af m[] Zq O0 gj O1

<% O ] k[ ]eYla[ ak hj]k]fl] Yk NYfc]q aY_jYek af l ] []fl]j( k goaf_ l ] j]dYlagfk ahk

Z]lo]]f O0 Yf O1 lj]Yle]fl af l j]] AKFH mhh]j% gj K?PD dgo]j% geafYfl [dmkl]j

hjg ad]k* O ] Zdm] [dmkl]j -%( da_ l Zdm] [dmkl]j .%( j] [dmkl]j /%( Yf _jYq gl ]j [dmkl]jk%

daf]k k go j]dYlagfk ahk Z]lo]]f [geegf e]eZ]jk* AKFH gj K?PD nk* O0 gj O1 gk]

j]khgfk] hdglk Yj] k gof Yda_f] lg l ] [dmkl]j l Yl l ]q j]hj]k]fl* O ] n]jla[Yd Ypak

j]hj]k]flk klYf Yj ar] AKFH mhh]j% gj K?PD dgo]j% k[gj]k* O ] gjargflYd Ypak

j]hj]k]flk O0 d] l% gj O1 ja_ l% [gf[]fljYlagfk H%* M] daf]k Yj] [dmkl]j ]a_]f)]n]flk*

O ] fmeZ]j g ]n]flk af ]Y[ [dmkl]j ak k gof af hYj]fl ]k]k Z]ka ] l ] [dmkl]j fmeZ]j* =%

>gjj]dYlagf Z]lo]]f K<N mkY_] Yf _]f] ]phj]kkagf* O ] p)Ypak af a[Yl]k K?PD* O ] q)Ypak

af a[Yl]k AKFH j]dYlan] lg l ] [gfljgd dg_. k[Yd]%*
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Aa_mj] --* <mlgj]_mdYlagf g /s)hjg[]kkaf_ Yf ljYfk[jahlagf hYl oYq)j]dYl] hjgpaeYd

hgdq <% eMI< Zq <K< eg mdYlgjk

<( =% C]YleYh k goaf_ fgjeYdar] K?PD nYdm]k g cfgof hgdqY ]fqdYlagf Y[lgjk* Y[

j][lYf_d] j]hj]k]flk l ] K?PD gj []ddk lj]Yl] oal O0 <% gj O1 =% Yl l ] af a[Yl]

[gf[]fljYlagf* >% C]Yl eYh af a[Ylaf_ l ] fgjeYdar] AKFH ]phj]kkagf g K>A--( M==K2(

K<KJG<( IP?O.-( Yf >NOA/ _]f]k af []ddk lj]Yl] oal O0 gj O1* ?% /s) f iK>M

YfYdqkak gj gmj <K< kal]k( [gfkaklaf_ g log _]f]k( af P.JN []ddk lj]Yl] oal l ] af a[Yl]

[gehgmf * B]f] ]phj]kkagf g hjgpaeYd Yf aklYd eMI< dg_. k[Yd]% af P.JN []ddk lj]Yl]

oal l ] af a[Yl] [gehgmf Yf [gf[]fljYlagf gj 2 * ?YlY Yj] e]Yf N? jge l j]]

af ]h]f ]fl ]ph]jae]flk*
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3,

Aa_mj] -.* O0 gj O1 af m[]k M==K2 Yf K>A-- hjgpaeYd K<N mkY_]*

M==K2 Yf K>A-- ljYfk[jahlk af a[Ylaf_ <K< [ Yf_]k Y l]j lj]Yle]fl oal O0 gj O1 gj 2 *

OjYfk[jahlk jge /s)N]i YlY oal Zdm])[gdgj] j]Y k o]j] ]f[g ] gf l ] gjoYj ?I<

kljYf *



3-

A

C

E

B

T4 cluster1 Proximal T4 cluster1 Distal
Rank p-value Rank p-value

1 1.0E-11 1 1.0E-36

2 1.0E-08 2 1.0E-10

3 1.0E-07 3 1.0E-07

Motif Motif

T4, Cluster 1

Conc. (μM)

PD
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T5 cluster1 Proximal T5 cluster1 Distal
Rank p-value Rank p-value

1 1.0E-22 1 1.0E-92

2 1.0E-17 2 1.0E-19

3 1.0E-13 3 1.0E-08
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Aa_mj] -/* Hgla ]d]e]flk af <K< j]_mdYlagf Yf aehda[Ylagf g lYj_]l egd][md]+ka_fYdaf_ gj

O0 Yf O1

<% C]YleYh af a[Ylaf_ l ] hjghgjlagf g _]f]k oal --0 cfgof meYf+egmk] egla k gj

MI< Zaf af_ hjgl]afk* Y[ j][lYf_d] af a[Yl]k l ] K?PD oal l j]] egfglgfa[Yddq

af[j]Ykaf_ gj ][j]Ykaf_ geafYfl [dmkl]jk( jge []ddk lj]Yl] oal O0( O1( gj >KO* =% O ]

] fgng egla YfYdqkak mhklj]Ye 1, Zh% g >Nk Vl ] hjgpaeYd hgdq <% gj l ] aklYd hgdq <%W

af >dmkl]j - gj O0 Yf O1* >% C]Yl eYh k goaf_ fgjeYdar] <K< nYdm]k gj -- _]f]k(

gZlYaf] Zq ljYfk ][lagf oal -5 kaMI<k( gj l ] af a[Yl] _]f]k( gj Zq lj]Yle]fl oal 1 H

O0 gj . H O1* >gdgj k[Yd] af a[Yl]k l ] j]dYlan] ]phj]kkagf g ]Y[ _]f] VhjgpaeYd h%

j]dYlan] lg aklYd %( dg_. k[Yd]W* ?% N[ ]eYla[ j]hj]k]flYlagf g l ] j]lYaf] afljgf gje g

K<=KI- eMI<* Y[ Zgp j]hj]k]flk Yf ]pgf Yf ]Y[ daf] j]hj]k]flk Yf afljgf* % AKFH

nYdm]k Yj] akhdYq] Ydgf_ l ] n]jla[Yd Ypak Yf HDNJ KND hgkl]jagj akljaZmlagf Ydgf_ l ]

gjargflYd Ypak( gj []ddk lj]Yl] oal O0 d] l% gj O1 ja_ l% Yl l ] af a[Yl] [gf[]fljYlagf*

A% P.JN []ddk o]j] lj]Yl] oal O0 gj O1 gj .0 * DeemfgZdgllaf_ gj K<=KI- oYk

h]j gje] * B% B]f] ]phj]kkagf g hjgpaeYd h% j]dYlan] lg aklYd K>A-- gj M>>. eMI<*

P.JN []ddk o]j] ljYfk ][l] oal kaMI< gj K<=KI- gj [gfljgd fgflYj_]laf_ kaMI<* < l]j

0 ( O0 gj O1 oYk Y eafakl]j] lg []ddk gj 2 Yf eMI< d]n]dk o]j] e]Ykmj] mkaf_ /s)]f

iK>M* ?YlY Yj] e]Yf N? jge log af ]h]f ]fl ]ph]jae]flk*
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Aa_mj] -0* Hgla YfYdqkak af <K< j]_mdYlagf Yf afngdn]e]fl g K<=KI- Ymlgj]_mdYlagf af

<K<*

<% O ] ] fgng egla YfYdqkak mhklj]Ye 1, Zh% g >Nk Vl ] hjgpaeYd hgdq <% gj l ] aklYd

hgdq <%W af l ] lgh / [dmkl]jk Yf gl ]j [dmkl]jk gj O0( O1( Yf >KO* =% F]jf]d ]fkalq

[mjn] g <)ja[ egla <<O<<< gj <<<<<<% akljaZmlagf gj l j]] geafYfl [dmkl]jk Zdm](

hmjhd]( Yf j] daf]k% Yf gl ]j [dmkl]jk _j]]f daf]%* O ] p)Ypak af a[Yl]k l ] hgkalagf g l ]

eYhh] >Nk* O ] q)Ypak af a[Yl]k l ] ]fkalq g <<O<<< gj <<<<<< egla k* >% P.JN

[]ddk o]j] ljYfk ][l] oal l ] af a[Yl] kaMI< gj [gfljgd fgfkad]f[af_ kaMI<* >]ddk o]j]

Yjn]kl] Y l]j 04 g kaMI< ljYfk ][lagf* O ] ]phj]kkagf d]n]d g ]Y[ _]f] oYk e]Ykmj]

Zq iMO)K>M* ?YlY Yj] e]Yf N? jge log af ]h]f ]fl YfYdqk]k* ?% < Q]ff aY_jYe

k goaf_ l ] gn]jdYh Z]lo]]f ?lgK <K< [ Yf_]k af m[] Zq K<=KI- cfg[c gof Zdm]

[aj[d]k% Yf l Yl af m[] Zq O0 mhh]j% gj O1 dgo]j% gjYf_] [aj[d]k% af P.JN []ddk* O ]

fmeZ]j g _]f]k af ]Y[ Yj]Y ak af a[Yl] * NlYlakla[Yd YfYdqk]k o]j] h]j gje] mkaf_ Aak ]jsk

]pY[l l]kl* % K]j[]fl khda[] )af KND% nYdm]k mkaf_ MO)K>M gj K<=KI- Ydl]jfYlan] ]pgfk

Y l]j lj]Yle]fl oal O0 mhh]j% gj O1 dgo]j% gj 2 gj .0 * ?YlY Yj] e]Yf N? jge log

af ]h]f ]fl YfYdqk]k* A% P.JN []ddk o]j] ljYfk ][l] oal kaMI< gj K<=KI- gj [gfljgd

fgflYj_]laf_ kaMI<* < l]j 0 ( O0 gj O1 oYk Y eafakl]j] lg []ddk gj .0 * DeemfgZdgllaf_

gj K<=KI- oYk h]j gje] *



31

ED CPT

B

C
***

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

FGFR1

RFXANK
MDM4

ZC3H
14

PXMP3

PTPRF

PQBP1

RAD52

OXA1L

PS
I

T4 0 μM
T4 5 μM
T5 0 μM
T5 5 μM

***

****** *******

A

Dicer

0 2 4 6 8 10
-3

-2

-1

0

1
T4-P
T4-D
T5-P
T5-D

Cpd. conc. (µM)

R
el

at
iv

e 
ex

pr
es

si
on

(to
 D

M
SO

 c
on

tr
ol

)

T4

0 2 4 6 8 10
-3

-2

-1

0

1

2

3
PCF11-p
PCF11-d
HIST1H3B
HIST1H4E
DDIT4
Jun
RPS23
EEF1A1
RPL10

T4 conc. (µM)

R
el

at
iv

e 
ex

pr
es

si
on

 (l
og

2)
(t

o 
D

M
SO

 c
on

tr
ol

)

T5

0 2 4 6 8 10
-3

-2

-1

0

1

2

3
PCF11-p
PCF11-d
HIST1H3B
HIST1H4E
DDIT4
Jun
RPS23
EEF1A1
RPL10

T5 conc. (µM)

R
el

at
iv

e 
ex

pr
es

si
on

 (l
og

2)
(t

o 
D

M
SO

 c
on

tr
ol

)

I!゚□三］丁`｀□正］0 2. ．． 10 0 2 ● ● ● 10 0 2 4, ．10 0 2. ．． 10 0 2 4,.  10 0 2 、.．
cpd.cooe （西 Cpd.cooc. (μM) Cpd. cooc. (幽 Cpd.cooc.（μM) Cpd. cooc.（幽 Cpd.cooc. (μM) 

GABPB1 UB.,,2L SLC35C1 _ _ PDK4 

li冒忙三い］『三］『．＇ ］ロ
0 2. ．． 90 0 2. ．． 10 0 2 . . .  10 0 2 ● ● ● 10 0 2. ，. 10 

Cpd. cooc. (µI~ Cpd. cooc.（直 Cpd.coo,. (μMJ Cpd. cooc. (μM) Cpd. cooc.（山＇

-
＋

十

＋

0

＊

そ

令

+

口

CPT 
4e+05 

直
920

嵐
910

'

,5iMl 

_
よ
U
F

―
―

―
-
T
'
,2
pT c
 

ー

_g

|
|
l

＿闘

＇
t｝

|
上
己
'All゜

5

5

5

 

0

0

0

0

 

+

＋

+

＋

 

3

0

2

8

1

0

O

e

 

(iu
)
 41
6
u
a
1
 au
a
0
 

ー
—

9
2
0

町
910

:
，

5
5
 

—

胃

2
c
P
T

:

905
 

|
|
占
日
｝

、All

30

⑳

1

0

0

 

s
u
o
x
a
 J
O
,
a
q
E
n
N
 

霞息皐亨土．．．
 
口

．
＇

|
•~

9 

.

.

.

.
 

|

{

=|
！
 ゜

9

9

 

0

0

 

1

1

1

 

（
～

u) azis U
O
J
I
U
I
 

40 

Group 

申Allgeaes 

申Degsup 

白Degsdown 

申3'seq



32

Aa_mj] -1* Df aj][l afngdn]e]fl g P- kfMIK Yf ]dgf_Ylagf jYl] gj <K< j]_mdYl] Zq O0

gj O1*

<( =% M]kmdlk g /s)]f iK>M* <% phj]kkagf g l ] hjgpaeYd Yf aklYd af a[Yl] eMI< af

C]GY []ddk lj]Yl] oal O0 gj O1 gj 2 * ?YlY Yj] e]Yf N? jge log af ]h]f ]fl

]ph]jae]flk* =% phj]kkagf g l ] hjgpaeYd Yf aklYd af a[Yl] eMI< af .5/ []ddk lj]Yl]

oal O0 gj O1 gj 2 * =dm] daf]k af a[Yl] K>A-- eMI< Yk Y hgkalan] [gfljgd* ?YlY Yj] e]Yf

N? jge log af ]h]f ]fl ]ph]jae]flk* >% K]j[]fl khda[] )af KND% nYdm]k mkaf_ MO)K>M

gj l ] af a[Yl] Ydl]jfYlan] ]pgfk Y l]j lj]Yle]fl oal 1 HO0 gj O1 gj 2 * ?YlY Yj] e]Yf

N? jge log af ]h]f ]fl YfYdqk]k* NlYlakla[Yd YfYdqk]k o]j] h]j gje] mkaf_ Yf mfhYaj]

Nlm ]flsk l)l]kl &K 8 ,*,17 &&&K 8 ,*,,-%* ?% =gp hdglk g afljgf kar] [gehYjaf_ afljgfk

oal >Nk af m[] Zq >KO lg l gk] oal gml >Nk* O ] af ana mYd afljgf kar]k Yj] hdgll] oal

glk* % =gp hdglk g l ] fmeZ]j g ]pgfk gj ljYfk[jahlagf d]f_l ( [gehYjaf_ _]f]k o gk]

K?PD nYdm] ak : ,*0 af []ddk lj]Yl] oal >KO /s)k]i6 _j]]f%( l gk] o gk] ]phj]kkagf ak

a ]j]flaYddq mhj]_mdYl] hafc6 gd [ Yf_] :-*1% gj gofj]_mdYl] Zdm]6 gd [ Yf_] 8

-*1%( gj Ydd _]f]k gjYf_]%*
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Aa_mj] -2* Ggf_ afljgfk Yf ljYfk[jahlk o]j] lYj_]l] Zq l ] <K< eg mdYlgjk

<% =gp hdglk g afljgf kar] [gehYjaf_ afljgfk oal >Nk af m[] Zq O0 gj O1 Yf afljgfk

oal gml >Nk* O ] af ana mYd afljgf kar]k Yj] hdgll] Yk glk* =% =gp hdglk g l ] fmeZ]j g

]pgfk gj ljYfk[jahlagf d]f_l [gehYjaf_ _]f]k o gk] K?PD nYdm] oYk : ,*0 af []ddk lj]Yl]

oal l ] af a[Yl] [gehgmf /s)k]i6 _j]]f%( k goaf_ _]f]k oal ]phj]kkagf a ]j]flaYddq

mhj]_mdYl] hafc6 gd [ Yf_] :-*1%( _]f]k oal ]phj]kkagf gofj]_mdYl] Zdm]6 gd

[ Yf_] 8 -*1%( gj Ydd _]f]k gjYf_]%*



35

B]f]jYd ?ak[mkkagf



4,

OjYfk[jahlk hdYq Y []fljYd jgd] af j]_mdYlagf g Zagdg_a[Yd kqkl]ek af ]mcYjqgla[ []ddk*

Jj[ ]kljYlaf_ kqkl]ek g ljYfk[jahl hjg[]kkaf_ ]phYf eaddagfk g hjgl]af nYjaYlagf jge l]fk

g l gmkYf k g _]f]k Yf _]f]jYl] [gehd]palq g ljYfk[jahlgea[ h]jlmjZYlagf af []ddk*

O ]j] gj]( ] ][lan] YlY eafaf_ YhhjgY[ ]k Yj] f][]kkYjq lg ]pljY[l nYdmYZd] af gjeYlagf

jge _]fge])oa ] hjg adaf_ YlY* Df l ak klm q( D ]egfkljYl] l ] ] ][lan]f]kk g _]fge])

oa ] hjg adaf_ YhhjgY[ ]k gj ]dm[a Ylagf g egd][mdYj e][ Yfake g Zagdg_a[Yd j]khgfk] af

[Yf[]j []ddk Yf _]f]jYl] hjY[la[YZd] qhgl ]k]k l Yl [gmd d]Y lg f]o afka_ lk af Zagdg_q*

Df [ Yhl]j -( D hjg ad] ljYfk[jahlgea[ h]jlmjZYlagf af [Yf[]j []ddk oal > IK) af aZalagf

Yf _]f]jYl] Y ]YkaZd] qhgl ]kak g Yfla)lmegj ] ][l g > IK) af aZalagf gj [Yf[]j

l ]jYhq* Df [ Yhl]j .( D a ]fla a] fgn]d <K< eg mdYlgjk oal a_ k]d][lanalq( Yf hj]k]fl]

Y dYf k[Yh] g ljYfk[jahlgea[ h]jlmjZYlagfk [Ymk] Zq l ] eg mdYlgjk Yf hjghgk] Y

qhgl ]kak g egd][mdYj e][ Yfake gj []ddmdYj ] ][l g l ]k] [gehgmf k mkaf_ emdladYq]j]

_]fge])oa ] hjg adaf_*

> IK) ak gf] g l ] YlljY[lan] l ]jYh]mla[ lYj_]lk gj [Yf[]j Z][Ymk] ak[gn]jaf_

alk af aZalgj oYk hgkkaZd] Yf al oYk cfgof l Yl > IK) af aZalagf af m[] Yfla)lmegj ] ][l

gj [Yf[]j []ddk oal [ jgegkgeYd afklYZadalq >DI% Rgg ]l Yd*( .,-,7 J Yk a ]l Yd* .,-1%*

>DI ]Ylmj] ak cfgof Yk Y jan]j g lmegj Y__j]kkan]f]kk* <[[memdYlagf g >DI [Yf[]j []ddk

af lmegj [gfljaZml]k lg Y YhlYZadalq( jm_ j]kaklYf[] Yf e]lYklYkak O gehkgf ]l Yd*( .,-3%*

Df l ] hYkl 1 q]Yjk( aeemf] [ ][c hgafl Zdg[c]j D>=% Yk Z][ge] Yf affgnYlan] l ]jYh]mla[

ghlagf gj nYjagmk [Yf[]jk MaZYk ]l Yd*( .,-4%* Cgo]n]j( al Yk Z]]f cfgof l Yl hjghgjlagf

g j]khgf ]j g D>= ak gfdq jge -, lg ., h]j[]fl CYkdYe ]l Yd*( .,-5%* Dl oYk hjghgk] l Yl

nYjagmk Y[lgjk [gmd Z] j]dYl] lg j]kaklYf[] gj D>= E]fcafk ]l Yd*( .,-47 AYj]k ]l Yd*( .,-5%*

<egf_ l ]e( >DI ]Ylmj] ak gf] g l ] [geh]ddaf_ D>=)j]kaklYfl Y[lgjk* O ]j] gj](

]n]dghe]fl g l ]jYh]mla[ jm_ gj >DI [Yf[]j [gmd _an] Y fgn]d l ]jYh]mla[ ghlagf lg D>=)



4-

j]kaklYfl hYla]flk* =Yk] gf l ] h1/ qhgl ]kak g Yhghlgkak Zq > IK) af aZalagf( o a[ D

hjghgk] af [ Yhl]j -( J Yk a ]l Yd* hjgn] l Yl hgklealgla[ Yhghlgkak af >DI [Yf[]j []ddk

af m[] Zq > IK) af aZalagf oYk [Ymk] Zq Y[lanYlagf g h1/ ka_fYdaf_ Y[[gehYfa] Zq

?I< YeY_] j]khgfk] Yf mf gd ] hjgl]af j]khgfk] Y[lanYlagf( Yf ]egfkljYl] Yfla)

lmegj ] ][l g > IK) af aZalgj af p]fg_jY l eg ]d oal >DI h ]fglqh] J Yk a ]l Yd*

.,-1%* O ]k] ]na ]f[]k km__]kl l Yl af aZalagf g > IK) mf[lagf [gmd Z] gf] g l ]

hjgeakaf_ l ]jYh]mla[ [gf[]hlk gj >DI [Yf[]j* >dYja a[Ylagf g egd][mdYj e][ Yfake g jm_

] ][l [gmd af[j]Yk] km[[]kk jYl] g jm_ ]n]dghe]fl Hgj_Yf ]l Yd*( .,-4%* O ]j] gj]( eq

klm q eY ] Yf aehgjlYfl [dm] gj ]n]dghaf_ > IK) af aZalgj gj [Yf[]j l ]jYhq Yf ogmd

[gfljaZml] lg hjgna af_ Y f]o l ]jYh]mla[ ghlagf gj mfe]l e] a[Yd f]] k*

<K< ak gf] g l ] ]kk]flaYd eY[ af]ja]k g ljYfk[jahl hjg[]kkaf_ Yf Y cfgof [Ymk]

g _]f]la[ akgj ]jk af[dm af_ [Yf[]j HYqj ]l Yd*( .,,5%* Cgo]n]j( fg l ]jYh]mla[ ghlagf

ZYk] gf <K< Yk Z]]f ]n]dgh] kg Yj* Jf] j]Ykgf oYk l Yl l ]j] oYk fg [ ]ea[Yd lggd

lYj_]laf_ <K< mf[lagf( l gm_ nYjagmk [ ]ea[Yd lggdk eg mdYlaf_ gl ]j ljYfk[jahlgea[

eY[ af]ja]k( ljYfk[jahlagf Yf khda[af_( Y Z]]f ]n]dgh] Dlg ]l Yd*( .,-47 Amff]dd ]l Yd*(

.,-37 HYrdggeaYf ]l Yd*(.,-5%* O0 Yf O1 l Yl D Yn] a ]fla a] af l ak klm q o]j] l ] ajkl

k]d][lan] <K< eg mdYlgjk* <dl gm_ al oYk j]hgjl] l Yl cfg[c gof g K<=KI- Zq kaMI<

[gmd [gfljgd <K< E]fYd ]l Yd*( .,-.%( kalmYlagf g kaMI< mkY_] ak daeal] m] lg ] ][lan]f]kk

g ljYfk ][lagf l Yl ]h]f k gf []dd lqh]k* Jf l ] gl ]j Yf ( [ ]ea[Yd lggd [Yf mk] egkl []dd

lqh]k* < alagfYddq( [ ]ea[Yd lggd [Yf [gfljgd laeaf_ g klaemdYlagf Yf afl]fkalq g l ]

] a[Y[q Zq gk] eg a a[Ylagf* O ]j] gj]( eq fgn]d <K< eg mdYlgjk Yn] Y _j]Yl mkYZadalq

Y nYflY_] gj nYjagmk Zagdg_a[Yd [gf alagfk Yf ogmd [gfljaZml] lg hjg_j]kk g <K< Zagdg_q*

Amjl ]jegj]( l ak klm q [gmd Z] Yf aehgjlYfl kl]hhaf_klgf] lg ]n]dghaf_ l ]jYh]mla[ jm_

ZYk] gf <K< j]_mdYlagf* Hq hjg adaf_ gj ljYfk[jahlgea[ h]jlmjZYlagfk j]n]Yd] l ]



4.

e][ Yfakeg Y[lagf g O0 Yf O1( o a[ af m[] k]d][lan] /s POM k gjl]faf_ af <)ja[ egla

Yf dgf_ afljgf naY dgkk g mf[lagf g K<=KI-* ?qkj]_mdYlagf g <K< oYk gZk]jn] af

nYjagmk lmegj lqh]k SaY ]l Yd*( .,-0%( Yf k]n]jYd eg ]dk g [Yj[afg_]f]kak naY <K<

YZ]jjYlagf o]j] km__]kl] HYkYe Y ]l Yd*( .,-4%* O ]j] gj]( <K< eg mdYlgj [gmd Yn]

Yfla)lmegj ] ][l* Og [gf aje l Yl O0 Yf O1 Yn] l ] hgl]flaYd gj [Yf[]j l ]jYhq( D

afn]kla_Yl] l ] Ykkg[aYlagf Z]lo]]f K<=KI- Yf [Yf[]j oal hmZda[ YlYZYk]* Df l ] CmeYf

Kjgl]af <ldYk YlYZYk] llhk6++ooo*hjgl]afYldYk*gj_+%( a_ ]phj]kkagf g K<=KI- k go]

ogjk] kmjnanYd jYl] oal klYlakla[Yd ka_fa a[Yf[] af j]fYd Yf dan]j [Yf[]jk Aa_mj] -3( K)nYdm]6

.*0])3 af j]fYd [Yf[]j( /*1])0 af dan]j [Yf[]j%* N]Yj[ af_ cfg[cgml YlY g K<=KI- af l ]

?]hHYh YlYZYk] llhk6++ ]heYh*gj_+hgjlYd+%( o a[ af[dm ] _]fge])oa ] k[j]]faf_ g

[Yf[]j []dd _jgol af aZalagf Zq >MDNKM( j]kmdl YlY k go] cfg[cgml g K<=KI- Y Y

_jgol af aZalagf ] ][l gjeYfq lqh]k g [Yf[]j []dd( af[dm af_ j]fYd Yf dan]j [Yf[]jk Aa_mj]

-4%* O ]k] YlY km__]kl] l Yl af aZalagf g K<=KI- mf[lagf [gmd Yn] Y l ]jYh]mla[ ] ][l

gj j]fYd Yf dan]j [Yf[]jk* Amjl ]jegj]( ]phj]kkagf hjg adaf_ Yf <K< hjg adaf_ k go] l Yl

O0 Yf O1 Y f]_Ylan] ] ][l gj []dd [q[d] af eq klm q Aa_mj] 5> Yf ?%* <dl gm_ mjl ]j

afn]kla_Ylagf g O0 Yf O1 mf[lagf ak f]] ] ( O0 Yf O1 Yn] l ] l ]jYh]mla[ hgl]flaYd gj

[Yf[]j naY K<=KI- af aZalagf*

O jgm_ l ak klm q( D ]egfkljYl] l ] ] ][lan]f]kk g _]fge])oa ] hjg adaf_

YhhjgY[ ]k gj ]dm[a Ylagf g egd][mdYj e][ Yfake g Zagdg_a[Yd j]khgfk] af []ddk Zq

_]f]jYlaf_ hjY[la[YZd] qhgl ]k]k* O ]k] YhhjgY[ ]k [gmd Z] Yhhda[YZd] gj nYjagmk

Zagdg_a[Yd kalmYlagfk( ]kh][aYddq af gf[gdg_q( o a[ k go [gehd]p ljYfk[jahlgea[ h]jlmjZYlagf(

Yf ogmd [gfljaZml] lg mf ]jklYf af_ egd][mdYj e][ Yfakek af Y ZjgY Yj]Y g Zagdg_q*



4/

Aa_mj] -3* phj]kkagf g K<=KI- Yf kmjnanYd [mjn] g [Yf[]j hYla]flk*

FYhdYf)H]a]j kmjnanYd [mjn] gj j]fYd [Yf[]j <% Yf dan]j [Yf[]j =% hYla]flk oal K<=KI-

]phj]kkagf* S)Ypak k gok lae] gj kmjnanYd q]Yjk% Yf q)Ypak k gok l ] hjgZYZadalq g kmjnanYd(

o ]j] -*, [gjj]khgf k lg -,, h]j[]fl* KYla]flk o]j] ana ] ZYk] gf d]n]d g ]phj]kkagf aflg

gf] g l ] log _jgmhk udgox Zdm]% Yf a_ hafc%* l ] kmjnanYd gml[ge]k g l ] log _jgmhk

o]j] [gehYj] Zq dg_)jYfc l]klk*
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Aa_mj] -4* ?]h]f ]f[q k[gj] g K<=KI- gj [Yf[]j []dd daf]*

?]h]f ]f[q k[gj] ak ZYk] gf YlY jge Y []dd ]hd]lagf YkkYq* O ] k[gj] af a[Yl]k ] ][l g

_jgol af aZalagf* Ggo k[gj] e]Yfk a_ _jgol af aZalagf* < k[gj] g )- j] daf]% ak

[gehYjYZd] lg l ] e] aYf g hYf)]kk]flaYd _]f]k*

Multiple My●lom● 

Thyroid 

Kidney 

Mesothelloma 

Leukeml● 

Eye 

Gastric 

LymphOma 

Uver 

Central NeN<>us System 

Urinary Tract 

Skin 

cervix 

8• 
Uter¥』S

Col0<ectal 

Soft Tis幻•
Breast 

Ovary 

Pancreas 

しn,
Rha切omyosa心 ma

Esopいgus

Bile Duct 

upperAeroolg .. tlve 

Rhabdoid 

..ripheral NeN<>us System 

Fibroblast 

Prostate 

・ •••一 ・•• .... ... 
． 
． 

-3 -2 -1 

。
Dependency Score (CERES) 
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<[cfgod] _]e]flk
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D Ye ]]hdq _jYl] md lg Kjg ]kkgjk FYrmlgIYcY Y( O]lkmgCYk aeglg( Ogegca > aZY(

Yf <kkg[aYl] Kjg ]kkgj Mqm ]a CYjY Y( Pfan]jkalq g OkmcmZY( gj _ma af_ eq ogjc Yf

nYdmYZd] ak[mkkagfk l jgm_ eq g[lgjYd hjg_jYe*

D Ye n]jq l Yfc md lg ?j* <ca ajg J Yk a af IYlagfYd >Yf[]j >]fl]j EYhYf Yf ?j

N afkmc] <jYca af OYc] Y K YjeY[]mla[Yd >gehYfq Gaeal] gj [ggh]jYlagf Yf nYdmYZd]

ak[mkkagfk l jgm_ eq klm a]k*

D Yhhj][aYl] ?j* Cajgqgk a Ogqgk aZY af AMJIO J C]Ydl [Yj] Df[*( Kjg ]kkgjk

NYem]d <hYja[ag af =jalak >gdmeZaY >Yf[]j <_]f[q Yf <lkmk a IYcYfak a af OYc] Y

K YjeY[]mla[Yd >gehYfq Gaeal] gj nYdmYZd] km__]klagfk( [gfljaZmlagfk Yf ]dh md

kmhhgjlk*

D Ydkg l Yfc ?j* HYkYca CgkgqY af APEDADGH >gjhgjYlagf gj nYdmYZd] km__]klagfk

Yf [gee]flk*

D Ydkg l Yfc?jk* IYgeYkY NmalY Yf Cajgca JcY Y afJfg K YjeY[]mla[Yd >gehYfq

Gaeal] gj l ]aj mf ]jklYf af_ Yf kmhhgjl gf eq g[lgjYd hjg_jYe*

AafYddq( D ogmd dac] lg Yhhj][aYl] eq Yeadq gj kmhhgjlaf_ eq da ] af Pfan]jkalq g

OkmcmZY*
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M] ]j]f[]k
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< a[gfak( S*( CYZ]j( <* G*( Naeegfk( N* F*( G]nq Hggfk af]( <*( Ea U*( =mkZq( H* <*( ]l Yd*

.,-4%* >gehj] ]fkan] [gehYjYlan] YfYdqkak g 1#)]f MI<)k]im]f[af_ e]l g k* IYlmj]

e]l g k( -1( 1,1v1--*

<canY( K*( Oghgjac( <*( ]d ]al( N*( K]j]lr( T*( ?aZ]j( <*( N ]e]k ( M*( Ignac( <*( Yf Ngj]c(

M* .,,2%* OjYfk[jahlagf)e] aYl] _]f] mkagf af l ] meYf _]fge]* B]fge] j]k]Yj[ -2(

/,)/2*

<f( E*E*( B YjYea( F*( GaYg( B*T*( Rgg( I*C*( GYm( <*B*( QYf]nkca( A*( Ogjj]( *M*( Egf]k( F*M*(

A]f_( T*( Gm( =*( ]l Yd* .,,4%* ?aklaf[l Mgd] g Ggf_ /# POM =?IA eMI< af Nhaf]

Hgjh gdg_q Yf NqfYhla[ KdYkla[alq af Cahhg[YehYd I]mjgfk* >]dd -/0( -31)-43*

<jYca( N*( ?Yajaca( M*( IYcYqYeY( T*( HmjYa( <*( HaqYk alY( M*( DoYlYfa( H*( IgemjY( O*( Yf

IYcYfak a( J* .,-1%* Df aZalgjk g >GF hjgl]af cafYk]k kmhhj]kk []dd _jgol Yf af m[]

Yhghlgkak Zq eg mdYlaf_ hj])eMI< khda[af_* KdgN gf] -,( ],--25.5*

=][c( <*C*( R]f_( U*( Rall]f( ?*H*( U m( N*( Agd]q( E*R*( GY[jgml]( K*( Neal ( >*G*(

OaZk ajYfa( M*( nYf ] Mabf( H*( Na go( <*( ]l Yd* .,-,%* /#)]f k]im]f[af_ gj ]phj]kkagf

imYfla a[Ylagf /N L% jge Yj[ anYd lmegj kYehd]k* KdgN gf] 1( ]4324*

=]j_( H*B*( Naf_ ( G*I*( Tgmfak( D*( Gam( L*( Kaflg( <*H*( FYa Y( ?*( U Yf_( U*( > g( N*(

N ]jjadd)Hap( N*( RYf( G*( ]l Yd* .,-.%* P- kfMIK ]l]jeaf]k eMI< d]f_l Yf j]_mdYl]k

akg gje ]phj]kkagf* >]dd -1,( 1/)20*

=]j_]jgf( ?*( KYd( B*( =]Ymda]m( T*=*( > YZgl( =*( Yf =Y[ Yf ( A* .,-1%* M]_mdYl] Dfljgf

M]l]flagf Yf Im[d]Yj Kj])eMI<?][Yq >gfljaZml] lg K<=KI- <mlgj]_mdYlagf* Hgd][mdYj

Yf []ddmdYj Zagdg_q /1( .1,/).1-3*

=jY f]j( E* *( Cfakr( ?*( Yf Tgmf_( M*<* .,-3%* OjYfk[jahlagfYd < a[lagf af >Yf[]j* >]dd

-24( 2.5v20/*



45

> Yf( N*( > ga( *<*( Yf N a( T* .,--%* Kj])eMI< /#)]f hjg[]kkaf_ [gehd]p Ykk]eZdq Yf

mf[lagf* Rad]q afl]j ak[ahdafYjq j]na]ok MI< .( /.-)//1*

> ]f( R*( EaY( L*( Ngf_( T*( Am( C*( R]a( B*( Yf Ia( O* .,-3%* <dl]jfYlan] KgdqY ]fqdYlagf6

H]l g k( Aaf af_k( Yf DehY[lk* B]fgea[k( hjgl]gea[k " Zagaf gjeYla[k( -1 1%( .43v/,,*

> mf_( Q*( C]Yl ( *( N[ ]deYf( R*M*( Eg fkgf( =*H*( FajZq( G*>*( ( ]l Yd* .,--%* Aajkl)lae])

af) meYf klm q g BNF5./.51( Y fgn]d Yflaealgla[ af aZalgj g []fljge]j])Ykkg[aYl]

hjgl]af > IK) %( af hYla]flk oal j] jY[lgjq [Yf[]j* >Yf[]j > ]egl ]jYhq Yf

K YjeY[gdg_q( 25 /%( 3//)30-*

>gf]kY( <*( HY ja_Yd( K*( OYjYrgfY( N*( Bge]r)>YZj]jg( ?*( >]jn]jY( <*( ]l Yd* .,-2%* <

kmjn]q g Z]kl hjY[la[]k gj MI<)k]i YlY YfYdqkak* B]fge] Zagdg_q -3( -/*

>ja[c( A*C*>* -514%* Jf hjgl]af kqfl ]kak* NqehgkaY g Ng[a]lq ph]jae]flYd =agdg_q -.(

-/4v-2/*

>ja[c( A* -53,%* >]fljYd g_eY g egd][mdYj Zagdg_q* IYlmj] ..3( 12-v12/*

?a BaYeeYjlafg( ?*>*( Iak a Y( F*( Yf HYfd]q( E*G* .,--%* H][ Yfakek Yf >gfk]im]f[]k

g <dl]jfYlan] KgdqY ]fqdYlagf* Hgd][mdYj []dd 0/( 41/)422*

?gZaf( <*( ?Ynak( >*<*( N[ d]kaf_]j( A*( ?j]fcgo( E*( UYd]kca( >*( E Y( N*( =Ylml( K*( > Yakkgf(

H*( Yf Baf_]jYk( O*M* .,-/%* NO<M6 mdljY Ykl mfan]jkYd MI<)k]i Yda_f]j* =agaf gjeYla[k

Jp gj ( f_dYf % .5( -1).-*

?ml]jlj]( H*( > YcjYeY( A*U*( >geZ]( *( ?]ke]l( A*)J*( HgjlY Y( C*( KgdYq khafgrY( H*(

BjYlY gm( G*( Yf <mZg]m ( ?* .,-0%* < j][]fldq ]ngdn] [dYkk g Ydl]jfYlan] /#)l]jeafYd

]pgfk afngdn] af []dd [q[d] j]_mdYlagf Zq lghgakge]jYk] af aZalgjk* IYlmj] [geemfa[Ylagfk

1( //51*

dcgf( M*( ?jgkl( E*( nYf CYY l]f( B*( E]fYd( H*( N[ ja]j( H*( Qja]dafc( E*( Yf <_Yea( M* .,-.%*

.Ae] aYl]k ]f Yf[] Ydl]jfYlan] hgdqY ]fqdYlagf af hjgda ]jYlagf* B]fge] Zagdg_q -/( M15*



5,

dcgf( M*( P_Yd ]( <*K*( Yf <_Yea( M* .,-/%* <dl]jfYlan] [d]YnY_] Yf hgdqY ]fqdYlagf6

]pl]fl( j]_mdYlagf Yf mf[lagf* IYlmj] j]na]ok B]f]la[k -0( 052)1,2*

Agf_( I*( =jYffYf( F*( ja[ckgf( =*( Fae( C*( >gjlYrYj( H*<*( N ]ja Yf( M*H*( I_mq]f( O*(

FYjh( N*( Yf =]fld]q( ?*G* .,-1%* ][lk g OjYfk[jahlagf dgf_Ylagf MYl] Yf Sjf.

pgfm[d]Yk] <[lanalq gf MI< Kgdqe]jYk] DD O]jeafYlagf Nm__]kl Ra ]khj]Y Faf]la[

>geh]lalagf* Hgd][mdYj []dd 2,( .12).23*

AYj]k >*H*( QYf <dd]f *H*( ?jYc] >*B*( <ddakgf E*K*( Cm)Ga]kcgnYf N* .,-5%* H][ Yfakek

g M]kaklYf[] lg Deemf] > ][chgafl =dg[cY ]6 R q ?g]k > ][chgafl Df aZalgj

Deemfgl ]jYhq Igl Rgjc gj <dd KYla]flk; <e]ja[Yf Ng[a]lq g >dafa[Yd Jf[gdg_q

m[YlagfYd =ggc /5( -03)-20

Agf_( I*( Fae( C*( U gm( T*( Ea( S*( Lam( E*( NYd a( O*( ?a]f]j( F*( Egf]k( F*( Am( S*?*( Yf

=]fld]q( ?*G* .,-0%* Kj])eMI< khda[af_ ak Y[adalYl] Zq Yf ghlaeYd MI< hgdqe]jYk] DD

]dgf_Ylagf jYl]* B]f]k " ]n]dghe]fl .4( .22/).232*

Amff]dd( O*( OYkYca( N*( Jdgmea( <*( <jYca( N*( Fgf_( *( TYh( ?*( IYcYqYeY( T*( Cm_ ]k( >*N*(

> ]f_( N*B*( OgrYca( C*( ]l Yd* .,-3%* >GF) ]h]f ]fl ]pgf j][g_falagf Yf [gfbgaf] _]f]

gjeYlagf j]n]Yd] oal Y fgn]d keYdd egd][md] af aZalgj* IYlmj] [geemfa[Ylagfk 4( 3*

BYjjYoYq( G*<*( Yf GYf ]j( *N* .,-/%* G]kkgfk jge l ] [Yf[]j _]fge]* >]dd -1/( -3v/3*

Bge]r)=]falg( H*( GgYqrY)Km[ ( A*( Jm ] Qja]dafc( E*<*( J ]jg( H*?*( Yf <_Yea( M* .,--%*

/#POM)e] aYl] _]f] kad]f[af_ g l ] Hap] Gaf]Y_] G]mc]eaY HGG% _]f]* KdgN gf] 2(

].1005*

Bgf Y( O* Yf MYekYq( M* .,-1%* ?aj][ldq lYj_]laf_ ljYfk[jahlagfYd qkj]_mdYlagf af [Yf[]j*

IYlmj] M]na]ok >Yf[]j -1( 242)250



5-

CYkdYe <*( KjYkY Q* .,-5%* klaeYlagf g l ] K]j[]flY_] g PN KYla]flk Ral >Yf[]j R g

<j] da_aZd] gj Yf M]khgf lg > ][chgafl Df aZalgj Deemfgl ]jYhq ?jm_k* E<H< f]logjc

gh]f .( ]-5.1/1*

C]afr( N*( =]ff]j( >*( NhYff( I*( =]jlgdafg( *( Gaf( T*>*( GYkdg( K*( > ]f_( E*S*( Hmjj]( >*(
Naf_ ( C*( Yf BdYkk( >*F* .,-,%* Naehd] [geZafYlagfk g daf]Y_]) ]l]jeafaf_
ljYfk[jahlagf Y[lgjk hjae] [ak)j]_mdYlgjq ]d]e]flk j]imaj] gj eY[jgh Y_] Yf = []dd
a ]flala]k* Hgd][mdYj []dd /4( 132)145*

C]aleYf( G*C*( nYf Q]d gn]f( E*K*( Uo]]e]j( <*H*( T]( F*( =jmkk]]( E*( Yf <K( D*E* .,,4%*

AYdk] hgkalan]k af Y j]hgjl]j _]f] YkkYq6 a ]fla a[Ylagf Yf kqfl ]kak g kmZklalml] I)hqja af)

.)qdZ]frYea ]k Yk [geh]lalan] af aZalgjk g aj] dq dm[a ]jYk]* EgmjfYd g e] a[afYd [ ]eakljq

1-( 03.0)03.5*

CajY( U*H*( Yf Badda]k( ?*A* .,-1%* < M]na]o g A]Ylmj] N]d][lagf Yf A]Ylmj] pljY[lagf

H]l g k <hhda] gf Ha[jgYjjYq ?YlY* < nYf[]k af =agaf gjeYla[k .,-1( -54/2/*

Dlg( H*( OYfYcY( O*( OgalY( <*( P[ aqYeY( I*( FgcmZg( C*( Hgjak alY( I*( Fd]af( H* B*( Ugm(

C*( HmjYcYea( H*( Fgf g( H*( ]l Yd* .,-4%* ?ak[gn]jq g /)=]frqd)-) ljYfk)0) 1)

[qYfghqja af).)qd%Yeafg%[q[dg ]pqd%)-)Yjqdmj]Y ?]janYlan]k Yk Ign]d Yf N]d][lan] >q[daf)

?]h]f ]fl FafYk] -. >?F-.% Df aZalgjk* EgmjfYd g H] a[afYd > ]eakljq -/( 33-,)33.4*

E]fcafk M* R*( =YjZa] ?* <*( AdY ]jlq F* O* .,-4%* H][ Yfakek g j]kaklYf[] lg aeemf]

[ ][chgafl af aZalgjk* =jalak bgmjfYd g [Yf[]j --4( 5v-2*

E]fYd( H*( dcgf( M*( GgYqrY)Km[ ( A*( QYf CYY l]f( B*( F f( P*( H]fra]k( A*H*( Qja]dafc(

E*Y*A*J*( =gk( <*E*( ?jgkl( E*( Mggab]jk( F*( ]l Yd* .,-.%* O ] hgdq <%)Zaf af_ hjgl]af fm[d]Yj

- kmhhj]kk]k Ydl]jfYlan] [d]YnY_] Yf hgdqY ]fqdYlagf kal]k* >]dd -05( 1/4)11/*

FYa Y( ?*( =]j_( H*B*( Tgmfak( D*( FYkae( H*( Naf_ ( G*I*( RYf( G*( Yf ?j]q mkk( B* .,-,%*

P- kfMIK hjgl][lk hj])eMI<k jge hj]eYlmj] [d]YnY_] Yf hgdqY ]fqdYlagf* IYlmj] 024(

220)224*



5.

FYf] akY( H* Yf NYlg( T* .,-5%( F BBHYhh]j gj af ]jjaf_ []ddmdYj mf[lagfk jge hjgl]af

k]im]f[]k* Kjgl]af N[a]f[]( <m_mkl -4 .,-5*

FYlr( T*( RYf_( *O*( <ajgd a( *H*( Yf =mj_]( >*=* .,-,%* <fYdqkak Yf ]ka_f g MI<

k]im]f[af_ ]ph]jae]flk gj a ]fla qaf_ akg gje j]_mdYlagf* IYlmj] e]l g k 3( -,,5)-,-1*

Fd]jc( *?*( Yf Cg]f( K*Y*>* .,-1%* <dl]jfYlan] eMI< ljYfk[jahlagf ( hjg[]kkaf_ ( Yf

ljYfkdYlagf 6 afka_ lk jge MI< k]im]f[af_* Oj]f k af B]f]la[k( -)-.*

Fd]ZYfgn( G*( Yf TYcgnd]n( <* .,,3%* Cgo a_ ak l ] d]n]d g l][ fa[Yd fgak] af ea[jgYjjYq

YlY; =agdg_q ?aj][l .( 5*

GY[c gj ( =*( TYg( >*( > Yjd]k( B*H*( R]f_( G*( U ]f_( S*( > ga( *Y*( Sa]( S*( RYf( E*( Saf_(

T*( Aj]m ]fZ]j_( E*H*( ]l Yd* .,-0%* Aah- j]_mdYl]k eMI< Ydl]jfYlan] hgdqY ]fqdYlagf lg

hjgegl] kl]e []dd k]d )j]f]oYd* H=J EgmjfYd //( 434)445*

GYf_ ]d ]j( K*( Yf CgjnYl ( N* .,,4%* RB>I<6 Yf M hY[cY_] gj o]a_ l] [gjj]dYlagf

f]logjc YfYdqkak* =H> Zagaf gjeYla[k 5( 115*

GYf_e]Y ( =*( Yf NYdrZ]j_( N*G* .,-.%* AYkl _Yhh] )j]Y Yda_fe]fl oal =gola] .* IYlmj]

e]l g k 5( /13)/15*

GYoj]f[]( H*N*( NlgbYfgn( K*( H]je]d( >*C*( MgZafkgf( E*O*( BYjjYoYq( G*<*( BgdmZ( O*M*(

H]q]jkgf( H*( ]l Yd* .,-0%* ?ak[gn]jq Yf kYlmjYlagf YfYdqkak g [Yf[]j _]f]k Y[jgkk .-

lmegmj lqh]k* IYlmj] 1,1( 051v1,-*

G]f_Ym]j( >*( Fafrd]j( F*R* Yf Qg_]dkl]af( =* -554%* B]f]la[ afklYZadala]k af meYf [Yf[]jk*

IYlmj] /54( 20/)205*

Ga( C*( Ggn[a( H* O*( Fogf( T* N*( Mgk]f ]d ( H* B*( Am( S* ?*( Yf T]g( B* R* .,,4%*

?]l]jeafYlagf g lY_ ]fkalq j]imaj] gj a_alYd ljYfk[jahlge] YfYdqkak6 Yhhda[Ylagf lg Yf

Yf jg_]f)k]fkalan] hjgklYl] [Yf[]j eg ]d* Kjg[]] af_k g l ] IYlagfYd <[Y ]eq g N[a]f[]k

g l ] Pfal] NlYl]k g <e]ja[Y( -,1( .,-35v.,-40*



5/

Ga( C*( CYf kYc]j( =*( Rqkgc]j( <*( A]ff]dd( O*( MmYf( E*( Cge]j( I*( HYjl ( B*( <Z][Ykak( B*(

Yf ?mjZaf( M* .,,5%* O ] N]im]f[] <da_fe]fl+HYh gjeYl Yf N<Hlggdk* =agaf gjeYla[k

Jp gj ( f_dYf % .1( .,34).,35*

Ga( R*( Tgm( =*( Cgim]( H*( U ]f_( ?*( Gmg( R*( Ea( U*( KYjc( E*T*( Bmf ]jkgf( N*D*( FYdkgljY(

<*( HYfd]q( E*G*( ]l Yd* .,-1%* Nqkl]eYla[ hjg adaf_ g hgdq <%' ljYfk[jahlk eg mdYl] Zq [gj]

/# ]f hjg[]kkaf_ Yf khda[af_ Y[lgjk j]n]Ydk j]_mdYlgjq jmd]k g Ydl]jfYlan] [d]YnY_] Yf

hgdqY ]fqdYlagf* KGgN _]f]la[k --( ]-,,1-22*

Gam( S*( Aj]alYk( E*( U ]f_( ?*( Jdan]ajY( H*N*( Cgim]( H*( HYjlafk( O*( C]fjaim]k( O*( OaYf(

=*( Yf Hgj]ajY( <* .,-3%* OjYfk[jahlagf ]dgf_Ylagf jYl] Yk Y lakkm])kh][a a[ aehY[l gf

Ydl]jfYlan] [d]YnY_] Yf hgdqY ]fqdYlagf af ?jgkgh adY e]dYfg_Ykl]j* MI< I]o Tgjc( IT%

./( -4,3)-4-2*

Gmg( R*( Ea( U*( KYf( U*( Tgm( =*( Cgim]( H*( Ga( R*( Bmf ]jkgf( N*D*( Yf OaYf( =* .,-/%*

O ] [gfk]jn] afljgfa[ [d]YnY_] Yf hgdqY ]fqdYlagf kal] g >klA)33 _]f] aehYjlk [gfljgd g

/# ]f hjg[]kkaf_ Y[lanalq l jgm_ ]] ZY[c Ymlgj]_mdYlagf Yf Zq P- kfMIK* KGgN _]f]la[k

5( ]-,,/2-/*

HYffaf_( F*N*( Yf >ggh]j( O*<* .,-3%* O ] jgd]k g MI< hjg[]kkaf_ af ljYfkdYlaf_

_]fglqh] lg h ]fglqh]* IYlmj] j]na]ok* Hgd][mdYj []dd Zagdg_q -4( -,.v--0*

HY]j]( N*( C]qeYfk( F*( Yf Fmah]j( H* .,,1%* =aIBJ6 Y >qlgk[Yh] hdm_af lg Ykk]kk

gn]jj]hj]k]flYlagf g _]f] gflgdg_q [Yl]_gja]k af Zagdg_a[Yd f]logjck* =agaf gjeYla[k

Jp gj ( f_dYf % .-( /004)/005*

HYj_m]jYl( N*( Yf = d]j( E* .,-,%* MI<)k]i6 jge l][ fgdg_q lg Zagdg_q* >]ddmdYj Yf

egd][mdYj da ] k[a]f[]k 23( 125v135*

HYkYe Y( >* K*( Yf RY_f]j * E* .,-4%* O ] [gfljaZmlagf g Ydl]jfYlan] hgdqY ]fqdYlagf lg

l ] [Yf[]j h ]fglqh]* >Yj[afg_]f]kak /5( .)-,*
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HYrdggeaYf( <*( <jYca( N*( J gja(H*( d)IY__Yj( <*H*( TYh( ?*( =Yk Yk Yla( <*( Yf <hYja[ag(

N* .,-5%* K YjeY[gdg_a[Yd kqkl]ek YfYdqkak ] af]k DA0</ mf[lagfk af []dd)[q[d] Yf MI<

klj]kk _jYfmd] gjeYlagf* >geemfa[Ylagfk Zagdg_q .( -21*

H]ja[g( ?*( Dkk]jdaf( M*( Nlm]c]j( J*( eada( <*( Yf =Y ]j( B*?* .,-,%* fja[ e]fl eYh6 Y

f]logjc)ZYk] e]l g gj _]f])k]l ]fja[ e]fl nakmYdarYlagf Yf afl]jhj]lYlagf* KdgN gf] 1(

]-/540*

Haca( C*( JcY Y( T*( Yf CajgcYoY( I* .,,1%* <fYdqkak g l ] caf]kaf kmh]j Yeadq6 afka_ lk

aflg kljm[lmj] Yf mf[lagf* Oj]f k >]dd =agdg_q -1( 023)032

Hgj_Yf K*( =jgof ?*( G]ffYj N*( <f ]jlgf H*( =Yjj]ll E*( jackkgf P*( Aa g[c H*( CYej f

=*( Eg fkgf <*( ]l Yd* .,-4%* DehY[l g Y an]) ae]fkagfYd jYe]ogjc gf M"? hjg m[lanalq Yl

<kljYU]f][Y* IYlmj] M]na]ok ?jm_ ?ak[gn]jq -3( -23)-4-*

J Yk a( <*( U ra]fa[cY( H*U*( > ]f( E*( Yf >gm[ ( A*E* .,,1%* AYf[gfa Yf]eaY

[gehd]e]flYlagf _jgmh ?. A<I>?.% mf[lagfk af ]h]f ]fldq g =M><.) Yf M<?1-)

Ykkg[aYl] gegdg_gmk j][geZafYlagf af j]khgfk] lg ?I< YeY_]* EgmjfYd g =agdg_a[Yd

> ]eakljq .4,( -0433)-044/

J Yk a( <*( J gja H*( DoYa( F*( IYcYqYeY( T*( IYeZm( O*( ]l Yd* .,-1%* <f]mhdga q _]f]jYl]k

hjgl]glgpa[ klj]kk Yf ?I< YeY_] [gf[mjj]fldq oal h1/)e] aYl] hgkl)ealgla[ Yhghlgkak

af N<>)aehYaj] []ddk* IYlmj] >geemfa[Ylagfk 2( 3224

KYd( N*( BmhlY( M*( Yf ?Ynmdmja( M*Q* .,-.%* <dl]jfYlan] ljYfk[jahlagf Yf Ydl]jfYlan]

khda[af_ af [Yf[]j* K YjeY[gdg_q " O ]jYh]mla[k -/2( .4/).50*

KYr( D*( Fgkla( D*( <j]k( H*( Ej*( >daf]( H*( Yf HYf ]d)Bml j]mf ( T* .,-0%* M=KeYh6 Y o]Z

k]jn]j gj eYhhaf_ Zaf af_ kal]k g MI<)Zaf af_ hjgl]afk* Im[d]a[ Y[a k j]k]Yj[ 0.( R/2-)

/23*
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K]l]jkgf( H*G* .,,3%* H][ Yfakek [gfljgddaf_ hjg m[lagf g e]eZjYf] Yf k][j]l]

aeemfg_dgZmdaf mjaf_ = []dd ]n]dghe]fl* Deemfgdg_a[ j]k]Yj[ /3( //)02*

KjYcYk ( O*( N YjeY( Q*F*( < Yla( I*( JrYoY( M*( FmeYj( I*( Iak a Y( T*( AmbacYc]( O*( OYc] Y(

O*( Yf OYqdgj( O*?* .,-,%* phj]kkagf g [gfbgaf] _]f]k6 Yfgl ]j e][ Yfake gj _]f]

j]_mdYlagf af ]mcYjqgl]k* KdgN gf] 1( ]-/.40*

MYl ( J*( Yf Fgra]dkca( A* .,-.%* Faf]kafk Yf [Yf[]j* IYlmj] j]na]ok* >Yf[]j( -. 4%( 1.3v

1/5*

MaZYk <*( Rgd[ gc E*?* .,-4%* >Yf[]j aeemfgl ]jYhq mkaf_ [ ][chgafl Zdg[cY ]* N[a]f[]

/15( -/1,)-/11*

MgkYjag( N* M*( Ggf_( H* ?*( < jgfla( C* >*( MgokYe( <* H*( f_( F* C*( Yf NeajY_daY( ?* E*

.,-4%* KYf)[Yf[]j YfYdqkak g ljYfk[jahlagfYd e]lYZgda[ qkj]_mdYlagf mkaf_ O ] >Yf[]j

B]fge] <ldYk* IYlmj] [geemfa[Ylagfk 5( 1//,*

NYdlgf( H*( Yf Hakl]da( O* .,-2%* NeYdd Hgd][md] Hg mdYlgjk g Kj])eMI< Nhda[af_ af

>Yf[]j O ]jYhq* Oj]f k af egd][mdYj e] a[af] ..( .4)/3*

N[ ]fY( H*( N Ydgf( ?*( ?Ynak( MR* Yf =jgof KJ* -551%* LmYflalYlan] egfalgjaf_ g _]f]

]phj]kkagf hYll]jfk oal Y [gehd]e]flYjq ?I< ea[jgYjjYq* N[a]f[] .3,( 023)03,*

N[ ea] ]j( M*( Yf oYj k( M* .,--%* LmYdalq [gfljgd Yf hj]hjg[]kkaf_ g e]lY_]fgea[

YlYk]lk* =agaf gjeYla[k Jp gj ( f_dYf % .3( 42/)420*

N Yg( U*( U Yf_( T*( TmYf( B*>*( Jjcaf( N*C*( Yf RYpeYf( ?*E* .,-.%* H<fgje6 Y jgZmkl

eg ]d gj imYflalYlan] [gehYjakgf g > DK)N]i YlY k]lk* B]fge] Zagdg_q -/( M-2*

N a( T* .,-.%* <dl]jfYlan] hgdqY ]fqdYlagf6 f]o afka_ lk jge _dgZYd YfYdqk]k* MI< I]o

Tgjc( IT% -4( .-,1).--3*

Nam Ogfq( ?*>*( FmeYjYkaf_ ] NYl qYbal ( afn]flgjk .,--%* H]j[c N Yjh " ?g e] >gjh(

Ykka_f]]* KqjYrgdg V/(0)ZW hqja af)0)gf] cafYk] af aZalgjk* hYl]fl RJ+.,--+,053..*
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NljYllgf( H*M*( >YehZ]dd( K*E*( Yf Amlj]Yd( K*<* .,,5%* O ] [Yf[]j _]fge]* IYlmj] 014(

3-5v3.0*

Nmj( D*( Yf OYahYd]( E* .,-2%* O ] jgd] g ]f Yf[]jk af [Yf[]j* IYlmj] M]na]ok >Yf[]j -2(

04/v05/*

O gehkgf G*G*( E]mkk]l G*H*( G]hY_] >*>*( H[HYfmk F*E* .,-3%* ngdnaf_ O ]jYh]mla[

NljYl]_a]k lg phdgal > jgegkge] DfklYZadalq af >Yf[]j* >Yf[]jk =Yk]d% 5( -1-*

OaYf( =*( Yf HYfd]q( E*G* .,-/%* <dl]jfYlan] [d]YnY_] Yf hgdqY ]fqdYlagf6 O ] dgf_ Yf

k gjl g al* Oj]f k af =ag[ ]ea[Yd N[a]f[]k /4( /-.)/.,*

OaYf( =*( KYf( U*( Yf G]]( E*T* .,,3%* Ra ]khj]Y eMI< hgdqY ]fqdYlagf ]n]flk af afljgfk

af a[Yl] qfYea[ afl]jhdYq Z]lo]]f hgdqY ]fqdYlagf Yf khda[af_* B]fge] j]k]Yj[ -3( -12)

-21*

OjYhf]dd( >*( MgZ]jlk( <*( Bg ( G*( K]jl]Y( B*( Fae( ?*( F]dd]q( ?*M*( Kae]fl]d( C*( NYdrZ]j_(

N*G*( Maff( E*G*( Yf KY[ l]j( G* .,-.%* ?a ]j]flaYd _]f] Yf ljYfk[jahl ]phj]kkagf YfYdqkak

g MI<)k]i ]ph]jae]flk oal OghCYl Yf >m dafck* IYlmj] hjglg[gdk 3( 12.)134*

P d]fH*( U Yf_ >*( G]] N*( Nbʼkl] l *( AY_]jZ]j_ G*( =a c gja B*( =]f ]alYk M*( ]l Yd* .,-3%*

< hYl gdg_q YldYk g l ] meYf [Yf[]j ljYfk[jahlge]* N[a]f[] -4( ]YYf.1,3*

Qa[]fl])?m] Yk( >*( Mge]jg)>YeYj]jg( D*( >gZYd] Y( >*( Yf Nzf[ ]r)BYj[ Y( D* .,-/%*

Amf[lagf g gf[g_]f]k af [Yf[]j ]n]dghe]fl6 Y [ Yf_af_ hYjY a_e* O ] H=J bgmjfYd /.(

-1,.v-1-/*

Qadda[Y Y( >*( >jmr( B*( Yf UmjalY( H* .,-0%* O ] ZYkYd ljYfk[jahlagf eY[ af]jq Yk Y lYj_]l

gj [Yf[]j l ]jYhq* >Yf[]j []dd afl]jfYlagfYd -0( -4*

RYf_( E*( Gam( L*( Yf N qj( T* .,-1%* ?qkj]_mdYl] ljYfk[jahlagf Y[jgkk an]jk] [Yf[]j lqh]k

j]n]Ydk l ] aehgjlYf[] g MI<)Zaf af_ hjgl]af af [Yj[afg_]f]kak* =H> _]fgea[k -2 Nmhhd

3( N1*
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RYf_( U*( B]jkl]af( H*( Yf Nfq ]j( H* .,,5%* MI<)N]i6 Y j]ngdmlagfYjq lggd gj

ljYfk[jahlgea[k* IYlmj] j]na]ok B]f]la[k -,( 13)2/*

Rg a[cY( G( ?gf_( C*( HalleYff( H*( Cg( HC*( Yf Gg[c Yjl( ?E* -553%* B]fge])oa ]

]phj]kkagf egfalgjaf_ af NY[[ Yjgeq[]k []j]nakaY]* IYlmj] =agl][ fgdg_q -1( -/15)-/23*

Rgg F*R*( GY G*( Gmg G*( LaYf S*( Ffa_ l N*?*( I]nafk I*( =j]b[ F*( Nmllgf ?*( BadeYjlaf

<*B*( > mY K*M*( ?]kYa M*( N[ Ym]j N*K*( ]l Yd* .,-,%* <flalmegj Y[lanalq g Yf Yddgkl]ja[

af aZalgj g []fljge]j])Ykkg[aYl] hjgl]af) * Kjg[]] af_k g l ] IYlagfYd <[Y ]eq g

N[a]f[]k g l ] Pfal] NlYl]k g <e]ja[Y -,3( 14/5)00*

Rm( O*?*( Yf IY[m( N* .,-,%* AYkl Yf NIK)lgd]jYfl ]l][lagf g [gehd]p nYjaYflk Yf

khda[af_ af k gjl j]Y k* =agaf gjeYla[k Jp gj ( f_dYf % .2( 43/)44-*

Rm( U* .,,5%< j]na]o g klYlakla[Yd e]l g k gj hj]hjg[]kkaf_ gda_gfm[d]gla ] ea[jgYjjYqk*

NlYlakla[Yd e]l g k af e] a[Yd j]k]Yj[ -4( 1//)10-*

SaY( U*( ?gf] go]j( G*<*( >ggh]j( O*<*( I]adkgf( E*M*( R ]]d]j( ?*<*( RY_f]j( *E*( Yf Ga(

R* .,-0%* ?qfYea[ YfYdqk]k g Ydl]jfYlan] hgdqY ]fqdYlagf jge MI<)k]i j]n]Yd Y /#)POM

dYf k[Yh] Y[jgkk k]n]f lmegmj lqh]k* IYlmj] [geemfa[Ylagfk 1( 1.30*

TYg( >*( > ga( *)<*( R]f_( G*( Sa]( S*( RYf( E*( Saf_( T*( Hgj]k[g( E*E*( Om( K*B*( TYl]k( E*M*(

Yf N a( T* .,-/%*Jn]jdYhhaf_ Yf aklaf[l mf[lagfk g >klA20 Yf >klA20 afeYeeYdaYf

eMI< /# hjg[]kkaf_* MI< I]o Tgjc( IT% -5( -34-)-35,*

Tgk aeglg( M*( FYa Y( ?*( Amjmfg(H*( =mjjgm_ k( <*H*( IgeY( N*( Nmrmca( C*( FYoYemjY( T*(

CYqYk arYca( T*( HYq] Y( <*( Yf Tgk a Y( H* .,-3%* BdgZYd YfYdqkak g hj])eMI<

kmZ[]ddmdYj dg[YdarYlagf gddgoaf_ khda[af_ af aZalagf Zq khda[]gklYlaf <* MI< I]o Tgjc( IT%

./( 03)13*
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Tm( B*( RYf_( G* B*( CYf( T*( Yf C]( L* T* .,-.%* [dmkl]jKjg ad]j6 Yf M hY[cY_] gj

[gehYjaf_ Zagdg_a[Yd l ]e]k Yegf_ _]f] [dmkl]jk* Jea[k 6 Y bgmjfYd g afl]_jYlan] Zagdg_q -2(

.40v.43*

U Yf_( T*( Gam( O*( H]q]j( >*<*( ][c gml]( E*( Eg fkgf( ?*N*( =]jfkl]af( =* *( ImkZYme( >*(
Hq]jk( M*H*( =jgof( H*( Ga( R*( ]l Yd* .,,4%* Hg ]d)ZYk] YfYdqkak g > DK)N]i H<>N%*
B]fge] Zagdg_q 5( M-/3*


