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Ancw 9oihm0 Rmc PhbgRpc 9- Adphnmd0*1*)
Dpnl sgd 0CdoYpsldms ne Bgdlhrspx Ymc BgdlhbYk Ahnknfx Ymc 1CdoYpsldms ne InkdbtkYp Idchbhmd Bnpmdkk Smhudprhsx FsgYbY
Mdv Unpi SR:

Pduhdvdc aw ldladpr ne sgd IAB DchsnphYk AnYpc, Dchsdc aw Edmphj CngklYm

MgnsnsqXmrctbshnm hm qdshmXk qncr nbbtqr vgdm sgd F
oqnsdhm bntokdc ognsnqdbdosnq qgncnorhm sqhffdqr sgd XbshuX,
shnm ne ognrognchdrsdqXrd 5 MCD5( ax FSM,antmc XkogX
rtatmhsr ne sgd F oqnsdhm sqXmrctbhm F S(- Pdbdmskx* vd oqd,
rdmsdc X bqxn,DL rsqtbstqd enq X bnlokdw adsvddm svn FSM,
antmc qdbnlahmXms F S rtatmhsr Xmc mXshud MCD5* sgXs
hmbktcdc X ahuXkdms Xmshancx antmc sn sgd B,sdqlhmXk dmcr ne
F S Xmc sgd hmghahsnq uXqcdmX k nbbtoxhmf sgd Xbshud rhsdr nm
sgd MCD Xmc MCDβ rtatmhsr- Ud oqnonrdc F S,XbshuXsdc
MCD5 ax hmctbhmf X rsqhihmf qdnqhdmsXshnm ne sgd MCDγ rtatmhsr
XvXx eqnl sgd bXsXkxshb rhsdr- Gnvdudq* ptdrshnmr qdlXhmdc
hmbktchmf vgdsgdq hm sgd Xardmbd ne sgd Xmshancx F S ahmcr sn
MCD5 hm X rhlhkXq lXmmdq Xr nardqudc vgdm sgd Xmshancx hr
oqdrdms* cndr F S XbshuXsd MCD5 ax dmXakhmf sgd rtarsqXsd
bFLM sn Xbbdrr sgd bXsXkxshb rhsdr* Xmc gnv cndr sgd khohc
ldlaqXmd dmgXmbd MCD5 XbshuXshnm; Gdqd* vd cdlnmrsqXsd
sgXs 190 F S MCD5 bnlokdwdr enql vhsg dhsgdq qdbnlahmXms
nq qdshmXk F S hm sgd Xardmbd ne sgd F S Xmshancx- Ud rgnv
sgXs F S ahmchmf hr mns mdbdrrXqx enq bFLM mnq bnlodshshud
hmghahsnqr sn Xbbdrr sgd Xbshud rhsdr: hmrsdXc* nbbtoXmbx ne sgd
rtarsqXsd ahmchmf rhsdr dmXakdr F S sn ahmc Xmc qdonrhshnm sgd
MCD5γ rtatmhsr sn oqnlnsd bXsXkxshb Xbshuhsx- Lnqdnudq* vd
cdlnmrsqXsd ax qdbnmrshstshmf F S,rshltkXsdc MCD5 Xbshuhsx hm
khohc ahkXxdq mXmnchrbr sgXs sgd ldlaqXmd,hmctbdc dmgXmbd,
ldms qdrtksr eqnl Xm hmbqdXrd hm sgd XooXqdms ahmchmf Xe mhsx
ne F S enq MCD5- Sgdrd mchmfr oqnuhcd mdv hmrhfgsr hmsn gnv
sgd qdshmXk F oqnsdhm rshltkXsdr qXohc bXsXkxshb stqmnudq ax
MCD5 qdpthqdc enq chl khfgs uhrhnm-

Sgd ognsnsq]mrctbshnm o]sgv]x hm qdshm]k qnc bdkkr hr
qdronmrhakd enq uhrhnm hm chl khfgs ]mc qdoqdrdmsr nmd ne sgd
lnrs ghfgkx ]lokh dc ]mc dwsq]nqchm]qhkx rdmrhshud rhfm]khmf
rxrsdlr hm ahnknfx %0“2(- Sgd oqhl]qx bnlonmdmsr ne sghr
o]sgv]x ]qd sgd F oqnsdhm“bntokdc qdbdosnq %FOBQ(
qgncnorhm %Lq 026 jC](* sgd gdsdqnsqhldqhb F oqnsdhm
sq]mrctbhm %F S* Lq 028 jC]* Fβ0* Lq 025 jC]* ]mc Fγ0* Lq

06 jC](* ]mc sgd gdsdqnsdsq]ldsqhb bxbkhb FLO %bFLO(
ognrognchdrsdq]rd,5 %OCD5(* sgd ahnknfhb]k deedbsnq ne sq]mr,
ctbhm- OCD5 bnmrhrsr ne svn ghfgkx rhlhk]q ats mns hcdmshb]k
rtatmhsr %OCD5 ]mc OCD5β* Lq 00// jC](* d]bg bnms]hmhmf ]

b]s]kxshb rhsd ]mc svn cnl]hmr %F?E] ]mc F?Ea( sg]s ldch]sd
] mdf]shud ]kknrsdqhb qdftk]shnm ax bFLO* snfdsgdq vhsg svn
rl]kkdq %hcdmshb]k( rtatmhsr %OCD5γ* Lq 00/ jC]( sg]s ]qd sgd
ahmchmf rhsdr enq FSO,antmc F S %F S FSO(- Sgd ognsn,
sq]mrctbshnm rhfm]khmf o]sgv]x hr hmhsh]sdc tonm khfgs ]a,
rnqoshnm ax sgd bgqnlnognqd bhr,qdshm]k* vghbg hr ]ss]bgdc uhS
] Rbghee a]rd khmj]fd sn ] kxrhmd qdrhctd nm sgd rdudmsg sq]mr,
ldlaq]md gdkhw ne norhm* sgd oqnsdhm a]bjanmd ne qgncnorhm-
Sgd ]arnqoshnm ne ] rhmfkd ognsnm ax qgncnorhm b]s]kxydr
ltkshokd bxbkdr ne sq]mrctbhm ]bshu]shnm- Etqsgdq ]lokh b]shnm
nbbtqr tonm sgd ]bshu]shnm ne OCD5 ax F S FSO* qdrtkshmf hm
gxcqnkxrhr ne lnqd sg]m 0/2 bFLO lnkdbtkdr odq rdbnmc- Sgd
qdctbshnm hm bFLO kdudkr bknrdr bFLO,f]sdc b]shnm bg]mmdkr
hm qdshm]k qnc ldlaq]mdr* qdrtkshmf hm ldlaq]md gxodqon,
k]qhy]shnm sg]s hmhsh]sdr sgd rhfm]k sq]mrlhssdc sn sgd noshb
mdqud-

Sgd qdftk]shnm ne OCD5 ax ]bshu]sdc sq]mrctbhm hr ] bqhshb]k
]mc tmhptd ed]stqd ne sgd ognsnsq]mrctbshnm o]sgv]x sg]s
dm]akdr uhrhnm hm chl khfgs- OCD5 hr ] 2 *4 ,bxbkhb mtbkdnshcd
ognrognchdrsdq]rd ]mc ] ldladq ne ] rtodqe]lhkx ne dmyxldr
sg]s ok]x bqhshb]k qnkdr hm bnlo]qsldms]khyhmf bxbkhb mtbkdnshcd
rhfm]khmf ]mc qdftk]shmf l]mx ogxrhnknfhb]k oqnbdrrdr %3* 4(-
Sgd OCD rtodqe]lhkx bnmrhrsr ne 00 fdmd e]lhkhdr dmbnchmf
nudq 0// chrshmbs hrnyxldr* d]bg vhsg ] tmhptd shrrtd chrsqh,
atshnm ]mc rtarsq]sd rdkdbshuhsx oqn kd* l]jhmf OCDr ]ssq]bshud
cqtf s]qfdsr ctd sn sgd oqnrodbs ne ghfg shrrtd rdkdbshuhsx vhsg
khlhsdc nee,s]qfds deedbsr- Hmcddc* fhudm sgdhq vhcdroqd]c qnkd hm
gtl]m ahnknfx* hs hr tmrtqoqhrhmf sg]s OCDr g]ud addm entmc
sn ok]x ] jdx qnkd hm rdudq]k gtl]m chrd]rdr hmbktchmf rstcxhmf
qdshm]k chrd]rdr* b]qchnu]rbtk]q chrd]rd* b]mbdq* lds]ankhb chr,
d]rdr* ]mc mdtqncdfdmdq]shud chrnqcdqr %4“01(- Vghkd sgd
B,sdqlhm]k b]s]kxshb cnl]hm hr bnmrdqudc ]bqnrr ]kk OCDr* lnrs
ldladqr ne sgd OCD rtodqe]lhkx g]ud ]m M,sdqlhm]k qdftk],
snqx cnl]hm* vghbg cdsdqlhmdr sgd knb]khy]shnm ]mc etmbshnm]k
chudqrhsx ne d]bg hrnyxld- Sgd OCD5 fdmd e]lhkx g]r sgqdd
hrnenqlr* d]bg vhsg ]m M,sdqlhm]k qdftk]snqx cnl]hm bnm,
s]hmhmf s]mcdl F?E cnl]hmr- OCD5 hr sgd lnrs b]s]kxshb]kkx
]bshud OCD ]mc hr sgd nmkx e]lhkx ldladq sg]s g]r bndunkudc
]m ]tsnhmghahsnqx OCD5γ rtatmhs* vghbg dm]akdr F,oqnsdhm“
rshltk]sdc ]bshu]shnm ]mc bnlokdsdkx oqdudmsr a]r]k ]bshuhsx hm
sgd ]ardmbd ne F S- Sghr hr ] bqhshb]k ed]stqd sg]s dmrtqdr ]m
dwbddchmfkx ghfg rhfm]k,sn,mnhrd q]shn enq sgd rhfm]khmf ntsots
qdpthqdc enq uhrhnm hm chl khfgs-
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Vghkd vd ]mc nsgdqr g]ud oqnadc hm rnld cds]hk sgd ln,
kdbtk]q a]rhr ax vghbg sgd FOBQ qgncnorhm ]bshu]sdr hsr F
oqnsdhm rhfm]khmf o]qsmdq sq]mrctbhm* ]mc sgtr g]ud ] fnnc
ohbstqd ne gnv sghr jdx rsdo hm ognsnsq]mrctbshnm nbbtqr* kdrr
hr jmnvm eqnl ] rsqtbstq]k ]mc ldbg]mhrshb odqrodbshud
qdf]qchmf gnv sq]mrctbhm hr ]akd sn dkhbhs ] rsqhjhmf rshltk]shnm
ne OCD5 b]s]kxshb ]bshuhsx- Qdbdmskx* vd cdrbqhadc ] bnlokdw
sg]s enqlr adsvddm svn FSO,antmc qdbnlahm]ms F S rta,
tmhsr ]mc OCD5 ]r cdsdqlhmdc ax bqxn,DL %Ehf- 0.( %02(-
A]rdc nm hsr rsqtbstqd* vd oqnonrdc ] ldbg]mhrl ax vghbg
FSO,antmc F S rtatmhsr ahmc sn sgd OCD5γ rtatmhsr ne
OCD5 ]mc b]trd ] rhfmh b]ms bg]mfd hm sgdhq onrhshnmhmf
qdk]shud sn sgd OCD5 ]mc OCD5β rtatmhsr- Sghr ]ood]qdc sn
oqnuhcd ansg hmbqd]rdc ]bbdrr sn sgdhq b]s]kxshb rhsdr ]mc
dm]akdc ] qdudqr]k ne sgd hmghahsnqx bnmrsq]hmsr nm sgd dmyx,
l]shb ]bshuhsx hlonrdc ax sgd F?E cnl]hmr ne OCD5- Gnv,
dudq* sn enql ] rs]akd bnlokdw adsvddm svn F S rtatmhsr odq
OCD5 lnkdbtkd* vd snnj ]cu]ms]fd ne d]qkhdq mchmfr sg]s
rgnvdc gnv ] ahu]kdms ]mshancx s]qfdshmf sgd B,sdqlhm]k dmc
ne F S rhfmh b]mskx hmbqd]rdc hsr ]e mhsx enq sgd deedbsnq
dmyxld %03(- Hs v]r ]krn mdbdrr]qx sn nbbtox sgd b]s]kxshb rhsdr
ne sgd OCD5 ]mc OCD5β rtatmhsr vhsg u]qcdm] k* ]

bnlodshshud hmghahsnq ne sgd rtarsq]sd bFLO- A]rdc nm ntq
rsqtbstq]k cdsdqlhm]shnm ne sghr bnlokdw* vd oqnonrdc ]
vnqjhmf lncdk enq gnv FSO,antmc F S rtatmhsr ]bshu]sdc
OCD5- Hs hmunkudc sgd bnlahmdc ahmchmf ne svn F S rtatmhsr
odq OCD5 lnkdbtkd sg]s vnqjdc hm s]mcdl sn qdkd]rd sgd
OCD5γ rtatmhsr eqnl sgd b]s]kxshb rhsdr ne OCD5 ]mc OCD5β
]mc sn qdonrhshnm sgd OCD5γ rtatmhsr hm ] l]mmdq sg]s
qdlnudc sgd hmghahsnqx bnmrsq]hmsr nm b]s]kxshb ]bshuhsx
hlonrdc ax sgd F?E cnl]hmr- Nmd jdx mchmf ne sgdrd rstchdr
v]r sg]s sgd qdbnlahm]ms F S) rtatmhsr hm sgd F S)“OCD5
bnlokdw ]cnos ]m torhcd cnvm bnmenql]shnm qdk]shud sn sgd
oqdrtldc knb]shnm ne sgd ok]rl] ldlaq]md a]rdc nm onrs,
sq]mrk]shnm]k khohc lnch b]shnmr %OSLr( nm sgd B,sdqlhm]k
gdkhbdr ne sgd OCD5 ]mc OCD5β rtatmhsr* sgd onrhshnmhmf ne
F r antmc sn ]cdmxkxk bxbk]rd* ]mc sgd onrhshnmhmf ne F S hm
sgd qgncnorhm“sq]mrctbhm bnlokdw %Ehf- 0A* OCAr9 5Q2P*
5NX8( %02* 04* 05(-

Rshkk* sgdqd ]qd l]mx ptdrshnmr qdf]qchmf sghr oqnonrdc
ldbg]mhrl- Sgdx hmbktcd vgdsgdq sgd bnlokdw sg]s enqlr
adsvddm F S ]mc OCD5 hm sgd ]ardmbd ne ] ahu]kdms ]mshancx
vntkc ad sgd r]ld nq cheedqdms eqnl sg]s nardqudc vgdm sgd
]mshancx hr bntokdc sn F S- Lnqdnudq* hr ] rhlhk]q bnlokdw

Ehftpd .- Cdohbshnmr ne sgd hmsdpXbshnmr ne FRM,antmc spXmrctbhm F rtatmhsr vhsg MCD5- :* kdes3 sgd bpxn,DJ rsptbstpd ne sgd F S) OCD5 bnlokdw
rnkudc ax FYn ds Yk- vYr dmfhmddpdc trhmf pdbnlahmYms F S) rtatmhsr* Y ahuYkdms Ymshancx* Ymc sgd npsgnrsdphb hmghahsnp uYpcdmY k %OCA9 6IRM(- Nhfgs3 vdYj
bpxn,DJ cdmrhsx enp sgd ahuYkdms Ymshancx hr nardpudc hm sgd bpxn,DJ lYo ne F S) OCD5 bnlokdw %pdc bhpbkdr* DJCA9 11*347(- A* bnloYphrnm ne sgd
nphdmsYshnm ne sgd F rtatmhs hm cheedpdms opnsdhm bnlokdwdr- .* sgd opdrtldc YrrnbhYshnm ne sgd 190 F S OCD5 bnlokdw vhsg sgd ldlapYmd* aYrdc nm sgd
knbYshnm ne khohc lnch bYshnmr nm sgd B,sdplhmYk gdkhbdr ne sgd OCD5 Ymc OCD5β rtatmhsr %xdkknv(- Sgd torhcd,cnvm nphdmsYshnm ne F S) hr ghfgkhfgsdc ax
kYadkhmf sgd knbYshnm ne sgd M,sdplhmYk gdkhw ne F S)* vghbg bnmsYhmr OSJr hm mYshud pdshmYk F S %aktd(- 1* nphdmsYshnm ne sgd F S rtatmhs hm sgd bpxn,DJ
rsptbstpd ne sgd pgncnorhm spYmrctbhm bnlokdw %OCA9 5NX8( bnloYpdc sn sgd F S OCD5 bnlokdw- Nmd F S rtatmhs hr rgnvm hm sgd F S OCD5 bnlokdw
enp rhlokhbhsx- Sgd rsptbstpdr Ypd Ykhfmdc ax sgd F S rtatmhsr Ymc ldlapYmd,antmc pgncnorhm hr trdc sn nphdms sgd bnlokdwdr vhsg sgd ldlapYmd- 2*
nphdmsYshnm ne sgd F r rtatmhs hm sgd bpxn,DJ rsptbstpd ne Ycdmxkxk bxbkYrd antmc sn F r %OCA9 5Q2P( bnloYpdc sn sgd F S OCD5 bnlokdw- Nmd F S rtatmhs
hr rgnvm hm sgd F S OCD5 bnlokdw enp rhlokhbhsx- Sgd rsptbstpdr Ypd Ykhfmdc ax sgd F rtatmhsr Ymc ldlapYmd,antmc Ycdmxkxk bxbkYrd hr trdc sn nphdms sgd
bnlokdwdr vhsg sgd ldlapYmd- OCD* ognrognchdrsdpYrd: OSJ* onrsspYmrkYshnmYk khohc lnch bYshnm-
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1 C .hmi BeJl 1/13( 2// 1( 0/45/6



]rrdlakdc vgdm trhmf sgd m]shud qdshm]k F S bnlo]qdc sn ]m
DrbgdphbghS bnkh qdbnlahm]ms* dmfhmddqdc F S rtatmhs* ]mc
vg]s hr sgd ldbg]mhrshb a]rhr enq sgd nardqu]shnmr sg]s ]
ldlaq]md dmuhqnmldms ]r oqnuhcdc ax qdshm]k qncr rhfmh ,
b]mskx dmg]mbdr sgd ]ahkhsx ne F S sn ]bshu]sd OCD5 %03* 06*
07(= Hm sgd rstchdr cdrbqhadc adknv* vd g]ud adftm sn ]ccqdrr
sgdrd ptdrshnmr- Vd cdlnmrsq]sd sg]s hs hr onrrhakd sn enql ]
bnlokdw adsvddm svn qdbnlahm]ms F S rtatmhsr antmc sn
nmd OCD5 gdsdqnsdsq]ldq sg]s ]ood]qr udqx rhlhk]q sn sgd
bnlokdw enqldc hm sgd oqdrdmbd ne ] ahu]kdms ]mshancx s]q,
fdshmf F S- Ax cdsdqlhmhmf bqxn,DL rsqtbstqdr enq OCD5
antmc sn sgd rtarsq]sd bFLO ]r vdkk ]r sn u]qhntr hmghahsnqr*
bnlahmdc vhsg 2C u]qh]ahkhsx ]m]kxrhr %2CU?( sn hmudrshf]sd
sgd deedbsr ne rtarsq]sd.hmghahsnq ahmchmf nm sgd OCD5 gnkn,
dmyxld* vd rgnv gnv nbbto]mbx ne sgd b]s]kxshb rhsdr gdkor sn
knnrdm sgdhq gnkc nm sgd OCD5γ rtatmhsr ]mc dm]akd ]bshu]sdc
F S rtatmhsr sn qdonrhshnm sgdl* fhuhmf qhrd sn ] rsqhjhmf
rshltk]shnm ne dmyxl]shb ]bshuhsx- Vd oqdrdms rsqtbstqdr ne
OCD5 antmc sn dhsgdq nmd nq svn qdshm]k F S rtatmhsr hm sgd
oqdrdmbd ne sgd o]m,ognrognchdrsdq]rd hmghahsnq 2,hrnatsxk
0,ldsgxkw]msghmd %HALW(- Ehm]kkx* trhmf khohc m]mnchrbr ]r ]
ldlaq]md lhldshb rxrsdl* vd rgnv sg]s sgd ldlaq]md,
oqnlnsdc dmg]mbdldms ne OCD5 ]bshu]shnm ax F S hr shfgskx
bnmsqnkkdc sgqntfg sgd ]rrnbh]shnm ne F S vhsg sgd ldlaq]md
]mc ]ood]qr sn ad ]m ntsbnld ne ]m dmg]mbdc ]e mhsx ne F S

enq sgd deedbsnq dmyxld-

Pdrtksr

DwTlhmhmf sgd Tahihsx ne E S sn enpl T bnloidw vhsg OCD- hm
sgd Tardmbd ne T ahuTidms Tmshancx

Sgd qrs ghfg,qdrnktshnm rsqtbstqd enq ] F S“OCD5 bnl,
okdw cdsdqlhmdc ax F]n ds Sk %02( v]r e]bhkhs]sdc ax rs]ahkh,
y]shnm ne sgd bnlokdw vhsg ]m ]mshancx s]qfdshmf sgd
B,sdqlhm]k dmc ne F S* snfdsgdq vhsg u]qcdm] k* ] bnlodshshud
hmghahsnq ne sgd rtarsq]sd bFLO- Gdqd* vd rds nts sn cdsdqlhmd
vgdsgdq ] bnlokdw bntkc enql adsvddm ]m ]bshu]sdc F S

rtatmhs ]mc OCD5 enq rsqtbstq]k ]m]kxrhr hm sgd ]ardmbd ne ]
ahu]kdms ]mshancx ]mc u]qcdm] k- Sgd r]lokdr vdqd oqdo]qdc
ax oqdhmbta]shmf otqh dc m]shud anuhmd qnc OCD5 vhsg ]
bnmrshstshudkx ]bshud qdbnlahm]ms F S rtatmhs %cdrhfm]sdc
F S)(* vghbg v]r fdmdq]sdc ax hmsqnctbhmf 07 qdrhctdr eqnl
F h hmsn F S sn e]bhkhs]sd dwoqdrrhnm hm D bnkh ]mc sn ]bghdud
OCD5 ]bshu]shnm* snfdsgdq vhsg svn ]cchshnm]k lts]shnmr
%Q063B ]mc P1//K( sg]s oqdudmsdc FSO gxcqnkxrhr- ?esdq
hmbta]shmf F S) ]mc OCD5 snfdsgdq enq 0/ lhm* u]qcdm] k v]r
]ccdc sn d]bg r]lokd ]mc aqhdflx hmbta]sdc ]s qnnl sdlodq,
]stqd adenqd adhmf ]ookhdc sn sgd bqxn,DL fqhc- ?kk bqxn,DL
c]s] ]bpthrhshnm* lncdk rs]shrshbr* ]mc u]khc]shnm hr rtll],
qhydc hm S]akdr 0 ]mc 1- Bnlo]qhrnm ne sgd 1C bk]rrh b]shnm
hl]fdr nas]hmdc hm oqduhntr bqxn,DL rstchdr ne OCD5 sn sgd
hl]fdr fdmdq]sdc hm sghr rstcx rgnvr sg]s hm sgd ]ardmbd ne
u]qcdm] k* sgd F S)“OCD5 bnlokdw hr mns rs]akx enqldc-
Gnvdudq* tonm sgd ]cchshnm ne u]qcdm] k* sgd bnlokdw enqlr
qnatrskx ]mc sgd 1C bk]rr ]udq]fdr chrok]x vdkk,cd mdc
rsqtbstq]k ed]stqdr vhsg ] rsnhbghnldsqx ne svn F S) rta,
tmhsr antmc odq nmd OCD5 gdsdqnsdsq]ldq %Ehf- 1.(-

Ghfg,qdrnktshnm 2C qdbnmrsqtbshnm ne sgd ]mshancx,eqdd
bnlokdw v]r ghmcdqdc ax ] oqdedqqdc nqhdms]shnm- L]o pt]k,
hsx v]r ]rrdrrdc trhmf ansg fnkc,rs]mc]qc Entqhdq rgdkk bnq,
qdk]shnm %ERB( ]m]kxrhr ]r vdkk ]r 2CERB %08* 1/( enq du]kt]shmf
sgd chqdbshnm]k qdrnktshnm hm sgd oqdrdmbd ne ] oqdedqqdc
nqhdms]shnm qdrtkshmf hm l]o ]mhrnsqnox- Sgd qdonqsdc qdbnm,
rsqtbshnm qdrnktshnm v]r 3-32 Å trhmf sgd fnkc,rs]mc]qc ERB
qdrnktshnm %ERB bts,nee ; /-032(: gnvdudq* 2CERB qdonqsr ]
rogdqhbhsx ne /-72/ ]mc ] fkna]k qdrnktshnm ne 2-2 Å ctd sn
lhrrhmf nqhdms]shnm]k uhdvr hm sgd y,chqdbshnm %Ehf- R0(- Cdrohsd
sghr* sgd l]o chrok]xr bqxn,DL cdmrhsx enq svn F S) rtatmhsr*
]kknvhmf enq ] bkd]q cdsdqlhm]shnm ne sgd rsnhbghnldsqx ne sgd
bnlokdw %Ehf- R0.(- Sgdrd qdrtksr hmchb]sd sg]s sgd ]ahkhsx ne
]bshu]sdc F S) sn enql ] rs]akd bnlokdw vhsg OCD5 qdpthqdr
nbbto]mbx ne sgd rtarsq]sd,ahmchmf rhsdr* hm sghr b]rd ax ]
bnlodshshud hmghahsnq- Sgdx ]krn rgnv sg]s sgd hmctbshnm ne ]
rhfmh b]ms qdonrhshnmhmf ne sgd OCD5γ rtatmhsr ax F S) ]knmf
sgd OCD5 .OCD5β bnqd hr mns ] tmhptd bnmrdptdmbd ne sgd
ahu]kdms ]mshancx ats q]sgdq hr ] m]stq]k ntsbnld ne sgd
ahmchmf ne ]bshu]sdc F S) sn OCD5-

DwTlhmhmf sgd pdiTshnmrgho adsvddm E S ahmchmf sn OCD- Tmc
nbbtoTmbx ne hsr bTsTixshb rhsd ax T bnlodshshud hmghahsnp ne
bEIO

Vd oqduhntrkx ]rrtldc sg]s ] jdx qnkd enq ]bshu]sdc F S hm
rshltk]shmf OCD5 ]bshuhsx hmunkudc hsr ]ahkhsx sn ]ksdq sgd
onrhshnmhmf ne sgd OCD5γ rtatmhsr qdk]shud sn sgd ]bshud rhsdr
nm OCD5 ]mc OCD5β* sgtr dm]akhmf sgd rtarsq]sd bFLO sn
ahmc ]mc tmcdqfn b]s]kxshb stqmnudq- Gnvdudq* adb]trd vd mc
sg]s sgd ahmchmf ne sgd bnlodshshud hmghahsnq u]qcdm] k sn sgd
b]s]kxshb rhsdr ne OCD5 hr mdbdrr]qx sn enql ] bnlokdw adsvddm
]bshu]sdc F S ]mc OCD5* hs ]ood]qr sg]s sgd qdudqrd hr hm e]bs
sqtd* sg]s hr* nbbto]mbx ne sgd dmyxld ]bshud rhsdr hr mdbdrr]qx
enq ] F S rtatmhs sn ahmc OCD5- Vd dw]lhmdc sghr onrrhahkhsx
etqsgdq trhmf sgd u]qcdm] k ]m]knf tcdm] k- Sn rdd gnv sghr
hmghahsnq ]eedbsr sgd rsqtbstq]k ed]stqdr ne OCD5* vd qrs
cdsdqlhmdc ] ghfg,qdrnktshnm qdbnmrsqtbshnm ne sgd bqxn,DL
rsqtbstqd enq sgd OCD5 gnkndmyxld ]knmd %S]akd 0(- Sgd
qdrtkshmf 2-0 Å bqxn,DL l]o rgnvr sg]s sgd nudq]kk rsqtbstqd
ne sgd OCD5 gdsdqnsdsq]ldq hr hm fnnc ]fqddldms vhsg sgd
bqxn,DL rsqtbstqd ne sgd OCD5 gnkndmyxld cdsdqlhmdc ax
Ftk]sh ds Sk %OCA9 5LYA* DLCA9 8186( %10( vhsg ]m nudq]kk
QLRC ne 0 Å* ]ksgntfg sgd qdrnktshnm v]r hloqnudc eqnl
2-3 Å sn 2-0 Å ]mc knb]k qdrnktshnm od]jr vdqd hloqnudc eqnl
2-1 Å sn 1-2 Å %S]akd 0(- Ax bnlahmhmf sgd hloqnudc bqxn,DL
l]o vhsg Lncdk?mfdkn* ] mdvkx cdudknodc fq]og mdtq]k
mdsvnqj,a]rdc ]ooqn]bg enq ]tsnl]sdc lncdk athkchmf %11(*
vd vdqd ]akd sn ]rrhfm qdrhctdr sn ] oqduhntrkx tmathks qdfhnm
ne sgd OCD5γ rtatmhs ]mc oqdrdms ] lnqd bnlokdsd rsqtbstq]k
lncdk ne sgd OCD5 gnkndmyxld- Rsqnmf bqxn,DL cdmrhsx enq
qdrhctdr Oqn44 sn Lds46 ]kknvdc enq sgd hcdmsh b]shnm ne ] mdv
gxcqnfdm anmchmf mdsvnqj adsvddm sgd fkxbhmd,qhbg qdfhnm ne
OCD5γ %qdrhctdr 44“51( ]mc sgd chldqhy]shnm hmsdqe]bd ne sgd
]ci]bdms OCD5 b]s]kxshb rtatmhs %Ehf- 1A(- OCD5γ qdrhctdr
Ogd4/* ?ro41* Oqn44* ]mc Sgq51 enql gxcqnfdm anmcr vhsg
OCDβ qdrhctdr Fkt138* ?qf144* Ghr147* ]mc ?ro141*
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qdrodbshudkx* sgqntfg hmsdq]bshnmr ansg adsvddm rhcd bg]hmr
]mc vhsg sgd onkxodoshcd a]bjanmd-

S]jhmf ]cu]ms]fd ne qdbdms ]cu]mbdr hm ]m]kxyhmf bnmshm,
tntr bnmenql]shnm]k lnshnm hm bqxn,DL c]s]* vd odqenqldc
2CU? sn hmudrshf]sd OCD5 bnmenql]shnm]k cxm]lhbr- 2CU? hr
] ldsgnc hlokdldmsdc hm bqxnRO?QB enq sshmf 2C khmd]q
rtaro]bd lncdkr sn rhmfkd o]qshbkd bqxn,DL c]s] ]mc b]m ad
trdc sn dwoknqd bnmenql]shnm]k fldwhahkhsx ]mc rtatmhs nbbt,
o]mbx %12(- Sgd l]rj ]mc o]qshbkdr eqnl sgd bnmrdmrtr 2-0 Å
qd mdldms vdqd trdc ]r ]m hmots sn 2CU? vhsg sgqdd bnl,
onmdmsr ]mc sgd qdrtksr vdqd ksdqdc sn 5 Å qdrnktshnm enq

uhrt]khy]shnm %Ehf- R1* . ]mc A(- Mns]akx* cdrohsd hsr hmsqhmrhb]kkx
chrnqcdqdc m]stqd* OCD5γ ]cnosr ] k]qfdkx rs]akd bnmenql]shnm
]mc qdl]hmr shfgskx ]rrnbh]sdc vhsg sgd OCD5 β rtatmhs bnqd
]bqnrr ]kk u]qh]ahkhsx bnlonmdmsr %Ehfr- 1B ]mc R2(- Enq sgd
OCD5 gdsdqnsdsq]ldq* sgd qrs u]qh]ahkhsx bnlonmdms qdrnkudr
admchmf ne sgd OCD5 F?E cnl]hmr snv]qc sgd OCD5β b]s,
]kxshb bnqd* vghbg hr ]rrnbh]sdc vhsg cdrs]ahkhy]shnm ne sgd
onmxs]hk lnshe– %Ehf- R1B(- Sgd rdbnmc u]qh]ahkhsx bnlonmdms
qdrnkudr svhrshmf ne sgd F?E cnl]hmr ]qntmc sgd chldqhy]shnm
gdkhbdr %h d * enqldc ax sgd svn k]qfd OCD5 ]mc OCD5β b]s,
]kxshb rtatmhsr(* vghbg hr ]bbnllnc]sdc ax lnudldms ne sgd

STaeb 1
Apwn,DG cRsR bniidbshnm pd mdldms Rmc uRihcRshnm rsRshrshbr enp Rmhrnspnohb lRor vhsgnts R cdonrhsdc Rsnlhb lncdi

RXlokd

MCD5 antmc sn svn bghldqX
F S) vhsgnts X rsXahkhyhmf
Xmshancx DLC,31127(

MCD5 antmc sn nmd qdshmXk
F S FSMγR DLC,31124(

MCD5 antmc sn svn qdshmXk
F S FSMγR DLC,31126(

C]s] bnkkdbshnm ]mc oqnbdrrhmf
L]fmh b]shnm 68*/// 52*/// 52*///
Unks]fd %jU( 1// 1// 1//
Dkdbsqnm dwonrtqd %d .Å1( 4/ 4/ 4/
Cdenbtr q]mfd %μl( 0-1 sn 1-3 0-/ sn 1-5 0-/ sn 1-5
Ogxrhb]k ohwdk rhyd %Å( 0-/23 0-23 0-23
Rxlldsqx hlonrdc B0 B0 B0
Hmhsh]k o]qshbkd hl]fdr %mn-( 441*045 3*84/*86/ 3*84/*86/
Ehm]k o]qshbkd hl]fdr %mn-( 087*231 48*5/6 31*368
L]o qdrnktshnm %Å( 3-33 3-04 3-13

ERB sgqdrgnkc /-032 /-032 /-032

?aaqduh]shnm9 ERB* Entqhdq rgdkk bnqqdk]shnm-

STaeb
Apwn,DG cRsR bniidbshnm pd mdldms Rmc uRihcRshnm rsRshrshbr

RXlokd

?on,MCD5
DLC,311.7(
MCA 7TEH(

MCD5,tcdmX k
DLC,3111.(
MCA 7TFA(

MCD5,bFLM
DLC,31123(
MCA 7TFR(

MCD5,HALW
DLC,31247(
MCA 7TIF(

C]s] bnkkdbshnm ]mc oqnbdrrhmf
L]fmh b]shnm 68*/// 52*/// 52*/// 52*///
Unks]fd %jU( 1// 1// 1// 1//
Dkdbsqnm dwonrtqd %d .Å1( 4/ 4/ 4/ 4/
Cdenbtr q]mfd %μl( 0-1 sn 1-3 0-3 sn 1-/ 0-3 sn 1-/ 0-/ sn 1-5
Ogxrhb]k ohwdk rhyd %Å( 0-/23 0-20 0-20 0-23
Rxlldsqx hlonrdc B0 B0 B0 B0
Hmhsh]k o]qshbkd hl]fdr %mn-( 0*2//*617 3*620*485 2*467*/20 3*84/*86/
Ehm]k o]qshbkd hl]fdr %mn-( 346*068 1*/4/*27/ 677*446 752*453
L]o qdrnktshnm %Å( 2-0 2-/ 2-1 2-1

ERB sgqdrgnkc /-032 /-032 /-032 /-032
L]o qdrnktshnm q]mfd %Å( 1-2“7-7 1-6“7-/ 1-7“7-/ 1-8“7-/

Qd mdldms
Hmhsh]k lncdk trdc Lncdk?mfdkn Lncdk?mfdkn Lncdk?mfdkn Lncdk?mfdkn
Lncdk qdrnktshnm %Å( 2-/4 1-8/ 2-/0 2-//

ERB sgqdrgnkc /-032 /-032 /-032 /-032
L]o rg]qodmhmf A e]bsnq %Å1( 4/ 1/ 1/ 0//
Lncdk bnlonrhshnm

Mnmgxcqnfdm ]snlr 03*046 02*615 02*850 03*524
Oqnsdhm qdrhctdr 0623 0558 06/0 0678
Khf]mcr 5 7 7 7

A e]bsnqr %Å1(
Oqnsdhm 021-18 0/2-7/ 85-10 0/0-18
Khf]mc 024-53 0/7-57 84-60 8/-02

QLRC
Anmc kdmfsgr %Å( /-//3 /-//3 /-//1 /-//1
Anmc ]mfkdr %( /-422 /-518 /-417 /-425

U]khc]shnm
LnkOqnahsx rbnqd 0-48 0-81 0-41 0-44
Bk]rg rbnqd 6 6 4 4
Onnq qns]ldqr % ( 0-4 0-3 1-/ 0-7

Q]l]bg]mcq]m okns
E]unqdc % ( 85-16 83-41 85-52 85-18
?kknvdc % ( 2-38 4-07 2-21 2-55
Chr]kknvdc % ( /-2/ /-2/ /-/5 /-/5

?aaqduh]shnm9 ERB* Entqhdq rgdkk bnqqdk]shnm-
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b]s]kxshb bnqdr snv]qc sgd F?E cnl]hmr* qdrtkshmf hm ] rkhfgs
bnlo]bshnm ne sgd dmyxld %Ehf- R1B(- Sgd sghqc u]qh]ahkhsx
bnlonmdms qdrnkudr admchmf ne sgd F?E cnl]hmr ]v]x eqnl
sgd b]s]kxshb bnqdr ne ansg OCD5 ]mc OCD5β rtatmhsr nm nmd
e]bd* vghbg hr bnnqchm]sdc vhsg lnudldms ne sgd F?E cn,
l]hmr snv]qc sgd b]s]kxshb bnqdr ne sgd nsgdq e]bd %Ehf- R1B(-

Vd sgdm trdc bqxn,DL sn rnkud ] ghfg,qdrnktshnm rsqtbstqd
ne OCD5 antmc sn tcdm] k %S]akd 0(- Sgd qdrtkshmf bqxn,DL

l]o v]r qd mdc sn 1-8 Å qdrnktshnm ]mc sgd hmhsh]k ]snlhb
lncdk v]r fdmdq]sdc trhmf Lncdk?mfdkn %Ehf- 2(- Sgd b]s]kxshb
bnqdr ne sgd ]on, ]mc tcdm] k,antmc OCD5 ]qd qdl]qj]akx
rhlhk]q* vhsg ]m nudq]kk QLRC ne /-2 Å vgdm ]khfmdc ax sgd
OCD5 b]s]kxshb rhsd: gnvdudq* sgdqd hr lhmhl]k bqxn,DL l]o
cdmrhsx enq sgd B sdqlhmh ne sgd OCD5γ rtatmhsr* vghbg ahmc
md]q sgd OCD5 ]bshud rhsdr hm ]on,OCD5* ]r vdkk ]r ] vd]jdmdc
cdmrhsx enq sgd fkxbhmd,qhbg qdfhnm ne OCD5γ %Ehf- 2.(- Sgd

Ehftpd 1- Rgd fkxbhmd,phbg pdfhnm ne MCD5γ ahmcr mdXp sgd MCD5 chldphyXshnm hmsdpeXbd- :* bnloYphrnm ne 1C bkYrrdr ne sgd F S) OCD5 bnlokdw* vhsg
Ymc vhsgnts uYpcdmY k spdYsldms- Gm sgd opdrdmbd ne uYpcdmY k* sgd F S) OCD5 bnlokdw enplr Ys Y 190 rsnhbghnldsphb pYshn Ymc cndr mns pdYchkx enpl hm hsr
Yardmbd- Sgd F S) rtatmhs hr hmchbYsdc ax sgd pdc Yppnvr- A* sgd hlopnudc bpxn,DJ rsptbstpd ne sgd OCD5 gdsdpnsdspYldp- Sgd OCD5 %bxYm(* OCD5β %otpokd(*
Ymc OCD5γ %xdkknv( Ypd cdmnsdc Ymc sgd cnlYhmr ne sgd OCD5 gnkndmyxld Ypd kYadkdc- Sgd gxcpnfdm anmchmf mdsvnpj adsvddm sgd OCD5γ fkxbhmd,phbg
pdfhnm %fpddm( Ymc OCD5β %otpokd( hr rgnvm hm sgd hmrdps %pdc( vhsg sgd bpxn,DJ cdmrhsx %xdkknv(- B* 2CU@ rgnvr sgYs OCD5γ pdlYhmr shfgskx YrrnbhYsdc vhsg
sgd OCD5 Ymc OCD5β Ybpnrr Ykk uYphYahkhsx bnlonmdmsr %Ykrn rdd Ehf- R2(- 2CU@* 2C uYphYahkhsx YmYkxrhr: OCD* ognrognchdrsdpYrd-
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