
HAL Id: hal-02294896
https://hal.science/hal-02294896

Submitted on 9 Nov 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

RsaC sRNA modulates the oxidative stress response of
Staphylococcus aureus during manganese starvation
David Lalaouna, Jessica Baude, Zongfu Wu, Arnaud Tomasini, Johana
Chicher, Stefano Marzi, François Vandenesch, Pascale Romby, Isabelle

Caldelari, Karen Moreau

To cite this version:
David Lalaouna, Jessica Baude, Zongfu Wu, Arnaud Tomasini, Johana Chicher, et al.. RsaC sRNA
modulates the oxidative stress response of Staphylococcus aureus during manganese starvation. Nu-
cleic Acids Research, 2019, 47 (18), pp.9871-9887. �10.1093/nar/gkz728�. �hal-02294896�

https://hal.science/hal-02294896
https://hal.archives-ouvertes.fr
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cnh90/-0/82.mXq.fiy417

PrZB rPM5 lnctkZsdr sgd nwhcZshud rsqdrr qdronmrd
neRsZogxknbnbbtr Ztqdtr ctqhmf lZmfZmdrd
rsZquZshnm
CZuhc KZkZntmZ .*IdrrhbZ AZtcd1*Ynmfet Vt 2*5qmZtc SnlZrhmh.*IngZmZ Bghbgdq3*
RsdeZmn LZqyh.*EqZmbfinhr UZmcdmdrbg 1*4*OZrbZkd Pnlax .*HrZadkkd BZkcdkZqh .*) Zmc
JZqdm LnqdZt 1*)

0S mhudqrhsyd cd RsqVrantqf’BMPR’;qbghsdbstqd dsP ydVbshuhsyd cd j ;PM’SOP8--1’RsqVrantqf’EqVmbd’1B HP H’Bdmsqd
HmsdqmVshnmVjcd Pdbgdqbgd dm Hmedbshnjnfhd’Hmrdql S0000’Smhudqrhsyd Jxnm0’Dbnjd MnqlVjd Rtoydqhdtqd cd Jxnm’
BMPR SLP42-6’Jxnm’EqVmbd’2LND InhmsHmsdqmVshnmVjPdrdVqbg JVanqVsnqx ne;mhlVjFdVjsg Vmc Ennc RVedsx’
Bnjjdfd neUdsdqhmVqx Ldchbhmd’MVmihmf ;fqhbtjstqVjSmhudqrhsx’MVmihmf’BghmV’3OjVsdenqld oqnsydnlhptd
RsqVrantqf,DrojVmVcd’HALB,BMPR’RsqVrantqf’EqVmbd Vmc 4B dmsqd MVshnmVjcd P ydeydqdmbd cdr RsVogxjnbnptdr’
Hmrshstscdr ;fdmsr Hmedbshdtv’Fnrohbdr Bhuhjr cd Jxnm’Jxnm’EqVmbd

Pdbdhudc LVqbg 15’1-089Pduhrdc Itjx 11’1-089DchsnqhVjCdbhrhnm ;tftrs-6’1-089;bbdosdc ;tftrs08’1-08

5ARSP5BS

Sgd gtlZm noonqstmhrshb oZsgnfdm RsZogxknbnbbtr
Ztqdtr oqnctbdr mtldqntr rlZkkqdftkZsnqx PM5r
 rPM5r( enq vghbg etmbshnmr Zqd rshkkonnqkx tmcdq,
rsnnc- Gdqd* vd enbtrdc nm Zm ZsxohbZk Zmc kZqfd
rPM5 bZkkdc PrZB-Hsr kdmfsg uZqhdr adsvddm cheedqdms
hrnkZsdr ctd sn sgd oqdrdmbd neqdodZsdc rdptdmbdr
Zssgd 4� dmc vghkd hsr 2� oZqshr rsqtbstqZkkx hmcdodm,
cdms Zmc ghfgkx bnmrdqudc-Trhmf LR1,Zezmhsx ot,
qhzbZshnm bntokdc vhsg PM5 rdptdmbhmf  L5OR(Zmc
ptZmshsZshud cheedqdmshZkoqnsdnlhbr*rnc5lPM5vZr
hcdmshzdc Zr Z oqhlZqx sZqfdsnePrZB rPM5-Rnc5 hr
Z Lm,cdodmcdms rtodqnwhcd chrltsZrd hmunkudc hm
nwhcZshud rsqdrr qdronmrd-PdlZqjZakx*qrZB fdmd hr
bn,sqZmrbqhadc vhsg sgdlZinqlZmfZmdrd 5AB sqZmr,
onqsdq Lms5AB Zmc* bnmrdptdmskx*PrZB hr lZhmkx
oqnctbdc hm qdronmrd sn Lm rsZquZshnm-Sghr 2�TSP,
cdqhudc rPM5 hr qdkdZrdc eqnl lms5AB,PrZB oqd,
btqrnq Zesdq bkdZuZfd ax PMZrd HHH-Sgd lZstqd Zmc
rsZakd enql nePrZB hmghahsr sgd rxmsgdrhr nesgd Lm,
bnmsZhmhmf dmyxld Rnc5 rxmsgdrhr Zmc eZunqr sgd
nwhcZshud rsqdrr qdronmrd ldchZsdc ax RncL*Zm Zk,
sdqmZshud RNC dmyxld trhmf dhsgdqLm nq Ed Zr bn,
eZbsnq-Hm Zcchshnm*nsgdqotsZshud sZqfdsr nePrZB Zqd
hmunkudc hm nwhcZshud rsqdrr  PNR Zmc MNR(Zmc ldsZk
gnldnrsZrhr  Ed Zmc Ym(-Bnmrdptdmskx*PrZB lZx
aZkZmbd svn hmsdqbnmmdbsdc cdedmrhud qdronmrdr*h-d-
nwhcZshud rsqdrr Zmc ldsZk,cdodmcdmsmtsqhshnmZkhl,
ltmhsx-

HMSPNCTBSHNM

RsXogxknbnbbtr Xtqdtr hr ] l]inq gtl]m noonqstmhrshb
o]sgnfdm qdronmrhakd enq ] vhcd u]qhdsx nehmedbshnmr+eqnl
rtodq–bh]k sn cddo,rd]sdc hmedbshnmr vhsg ghfg lnqs]khsx
’d-f- hmedbshud dmcnb]qchshr+ nrsdnlxdkhshr ]mc mdbqnshyhmf
omdtlnmh](-Oqnedrrhnm]kog]fnbxsdr ’h-d-mdtsqnoghkr ]mc
l]bqnog]fdr( qdoqdrdms sgd –qrs khmd ne gnrs cdedmbd ]mc
]qd hlonqs]ms bnlonmdmsr ne hmm]sd hlltmhsx ]f]hmrs R-
Xtqdtr ’0+1(-@esdq lhfq]shnm sn sgd hmedbshnm rhsd+hlltmd
deedbsnqr cdoknx ]m ]qrdm]kneneedmrhud ]mc cdedmrhud rsq]sd,
fhdr hmbktchmf og]fnbxsnrhr+oqdudmshnm neR-Xtqdtrchrrdl,
hm]shnm ax dwsq]bdkktk]q sq]or ’DSr(’2(+]mc rxmsgdrhr ne]
a]ssdqx ne ]mshlhbqnah]kdeedbsnqr rtbg ]r qd]bshud nwxfdm
rodbhdr ’QNR(’0(-QNR hmbktcd rtodqnwhcd ]mhnm ’N1- (+gx,
cqnfdm odqnwhcd ’G1N1(]mc gxcqnwxkq]chb]k’-NG(+vghbg
]qd ]krn m]stq]koqnctbsr nelds]ankhrl enqldc vgdm nwx,
fdm adbnldr o]qsh]kkx qdctbdc ctqhmf ]dqnahb qdrohq]shnm
’3(-Sgdx g]ud sgd onsdmsh]ksn c]l]fd mtbkdhb ]bhcr+oqn,
sdhmr ]mc khohcr-Mdtsqnoghkr ]krn knb]kkx rdbqdsd sgd bgdk]s,
hmf ]fdmsb]koqnsdbshm sn rdptdrsdq bqhshb]khnmr enq a]bsdqh]k
fqnvsg rtbg ]r l]mf]mdrd ’Lm(]mc yhmb ’Ym(’4(-
Sn du]cd hlltmd cdedmbdr ]mc bnknmhyd mtldqntr nq,

f]mr+ R- Xtqdtr oqnctbdr ] vhcd q]mfd ne uhqtkdmbd e]b,
snqr ]mc rsqdrr,qdronmrd oqnsdhmr- Sgdx mns]akx hlodcd
og]fnbxsnrhr+drb]od DSr+dwsq]bsmtsqhdmsr eqnl gnrsbdkkr
]mc cdsnwhex QNR ’1+2(-Enq dw]lokd+ rtodqnwhcd chrlt,
s]rdr ’RNC(]mc b]s]k]rdr ]qd oqnctbdc sn bnmudqsN1- sn
G1N1+]mc sgdm sn v]sdq ]mc nwxfdm ’5(-RNCr ]qd lds,
]kkndmyxldr bk]rrh–dc ]bbnqchmf sn sgdhq kn]cdc bne]bsnq9
bnoodq<yhmb ’Bt<Ym,RNC(+l]mf]mdrd ’Lm,RNC(+mhbjdk
’Mh,RNC( nq hqnm ’Ed,RNC( ’6(- Hm R-Xtqdtr+ svn RNCr

)Sn vgnl bnqqdronmcdmbd rgntkc ad ]ccqdrrdc-Sdk9*22 277306/57:E]w9*22 2775/1107:Dl]hk9h-b]kcdk]qh?halb,bmqr-tmhrsq]-eq
Bnqqdronmcdmbd l]x ]krn ad ]ccqdrrdc sn J]qdm Lnqd]t-Dl]hk9j]qdm-lnqd]t?tmhu,kxnm0-eq

B± Sgd @tsgnq’r(1/08-Otakhrgdc ax Nwenqc Tmhudqrhsx Oqdrr nm adg]keneMtbkdhb @bhcr Qdrd]qbg-
Sghr hr ]m Nodm @bbdrr ]qshbkd chrsqhatsdc tmcdq sgd sdqlr nesgd Bqd]shud Bnllnmr @ssqhatshnm Mnm,Bnlldqbh]kKhbdmrd
’gsso9<<bqd]shudbnllnmr-nqf<khbdmrdr<ax,mb<3-/<(+vghbg odqlhsr mnm,bnlldqbh]kqd,trd+chrsqhatshnm+]mc qdoqnctbshnm hm ]mx ldchtl+oqnuhcdc sgd nqhfhm]kvnqj
hr oqnodqkx bhsdc-Enq bnlldqbh]kqd,trd+okd]rd bnms]bsintqm]kr-odqlhrrhnmr?nto-bnl
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]qd hmunkudc hm nwhc]shud qdronmrd ’7+8(-Sgdl]inq RNC dm,
yxld Rnc@ hr rsqhbskx Lm,cdodmcdmsvghkd sgd b]lah]khrshb
dmyxld RncL hr ]bshud vgdm kn]cdc vhsg Lm nq Ed ]mc hr
sgdqdenqd hlonqs]mshm l]mf]mdrd khlhshmf bnmchshnmr ’0/(-
Qdl]qj]akx+ RncL hr rodbh–b sn R- Xtqdtr ]r bn]ftk]rd,
mdf]shud rs]ogxknbnbbh k]bj rncL fdmd ’8+0/(- Sgdqd ]qd
bnmfihbshmf qdonqsr qdf]qchmf sgd qnkd neRNCr hm uhqtkdmbd-
@m d]qkx rstcx rtffdrsdc mn bnqqdk]shnm adsvddm RNC]bshu,
hsx ]mc kdsg]khsx hm ] lntrd hmedbshnm lncdk’00(-Gnvdudq+
RNC ]bshuhsx v]r entmc ghfgdq hm R-Xtqdtr rsq]hmr hrnk]sdc
eqnl hmedbsdc o]shdmsr ’01(-Cdkdshnm nernc:L qdctbdc uhq,
tkdmbd hm ]arbdrr nq qdsqn,nqahs]khmedbshnm lncdkr ’4+02(-
Lnqd qdbdmskx+ sgd bnmsqhatshnm ne d]bg Rnc dmyxld v]r
cdbhogdqdc ctqhmf lhbd hmedbshnm ’0/(-Rnc@ ok]xr ] bqtbh]k
qnkd vgdm Lm hr ]atmc]msvghkd RncL adbnldr sgd l]hm
dmyxld ]rrtqhmf sgd qdrhrs]mbd sn nwhc]shud rsqdrr vgdm Lm
hr rb]qbd-Mdudqsgdkdrr+sgd qdftk]shnm ne sgdhq rxmsgdrhr hr
rshkkonnqkx tmcdqrsnnc-
Sgd oqnctbshnm neR-Xtqdtruhqtkdmbd e]bsnqr hr qdftk]sdc

ax ] bnlahm]shnm nesq]mrbqhoshnm]kqdftk]snqr ]mc qdftk],
snqxQM@r ’rQM@r(’03(-L]mx rQM@r enql a]rd,o]hqhmfr
vhsg sgdhq lQM@ s]qfdsr sn bnmsqnksgdhq dwoqdrrhnm ]mc
ok]x jdx etmbshnmr hm ]c]oshud oqnbdrrdr ]mc uhqtkdmbd ’04(-
Sgd lnrsrstchdc rQM@ hm R-Xtqdtrhr QM@HHH+nmd nesgd
l]hm hmsq]bdkktk]q deedbsnqr nesgd ptnqtl rdmrhmf Xfq rxr,
sdl-QM@HHH qdoqdrrdr sgd dwoqdrrhnm ne uhqtkdmbd e]bsnqr
rtbg ]r oqnsdhm@+hlltmnfknatkhm,ahmchmf oqnsdhm Rah+bn,
]ftk]rd+]mc nesgd qdoqdrrnq nesnwhmr Qnsvghkd hs]bshu]sdr
sgd rxmsgdrhr negdlnkxrhm  ’05z10(-Hm sghr rstcx+vd g]ud
]m]kxydc sgd etmbshnm ne ]mnsgdq udqx odbtkh]q ]mc k]qfd
rQM@+m]ldc Qr]B+vghbg v]r entmc ghfgkx dwoqdrrdc hm
]btsd nrsdnlxdkhshr+] anmd hmedbshnm trt]kkx b]trdc ax R-
Xtqdtr ’11(-Gdqd+vd hcdmsh–dc rnc: lQM@ ]r ] oqhl]qx
s]qfdsnesgd 2�,TSQ cdqhudc rQM@ Qr]B+vghbg hr l]hmkx
oqnctbdc tonmLm rs]qu]shnm-Ax qdoqdrrhmf sgd sq]mrk]shnm
nesgd Lm,bnms]hmhmf dmyxld Rnc@+Qr]B ]unhcr sgd rxm,
sgdrhr ne] mnm,etmbshnm]kdmyxld-Bnmbtqqdmskx+Qr]B hm,
chqdbskx dmg]mbdr sgd nwhc]shud rsqdrr qdronmrd ldch]sdc ax
sgd b]lah]khrshb dmyxld RncL+vghbg hm ]ardmbd nel]m,
f]mdrd+ trdr Ed ]r ] bne]bsnq sn qdrsnqd sgd QNR cdsnwh,
–b]shnm o]sgv]x-Vd ]krn cdlnmrsq]sdc sg]s Qr]B lhfgs
g]ud ] aqn]cdq qnkd hm nwhc]shud rsqdrr qdronmrd ’QNR ]mc
MNR(]mc hm lds]kgnldnrs]rhr ’Lm+Ed ]mc Ym(-Sgd bnm,
rdptdmbdr nesghr qdftk]shnm nm R-Xtqdtro]sgnfdmhbhsx vhkk
ad chrbtrrdc-

L5SDPH5KR 5MC LDSGNCR

RsqUhmr)okUrlhcr Umc fqnvsg bnmchshnmr

RsXogxknbnbbtr Xtqdtr rsq]hmr ]mc ok]rlhcr trdc hm sghr
rstcx ]qd khrsdc hm Rtookdldms]qx S]akd R0-D rbgdqhbghX bnkh
rsq]hm CG4 ’Oqnldf](v]r trdc ]r gnrsrsq]hm enq ok]rlhc
bnmrsqtbshnmr-RsXogxknbnbbtrXtqdtrrsq]hm QM311/ ’12(nq
D -rsqXhm CB0/A ’13(vdqd trdc ]r gnrsrsq]hmr enq ok]rlhc
]lokh–b]shnm adenqd dkdbsqnonq]shnm hm R- Xtqdtr GF//0-
Sq]mrenql]shnm neD -bnkhCG4 nq CB0/A v]r odqenqldc
ax gd]s rgnbj ]mc R-Xtqdtr rsq]hmr vdqd sq]mrenqldc ax
dkdbsqnonq]shnm ’Ahn,Q]c fdmd Otkrdq(-
D rbgdqhbghX bnkhrsq]hmr vdqd btkshu]sdc hm kxrnfdmx aqnsg

’KA(- RsXogxknbnbbtr Xtqdtr rsq]hmr vdqd hrnk]sdc nm fkt,
bnrd odosnmd ’FO(+sqxoshb rnx ’SR( nq aknnc ]f]q ok]sdr-

Nudqmhfgsbtkstqdr hm aq]hm,gd]qshmetrhnm ’AGH(nq hm sqxo,
shb rnx aqnsg ’SRA(− dqxsgqnlxbhm ’4 !f<lk(vdqd chktsdc
4/,enkc hm eqdrg ldchtl ]mc fqnvm ]s26⃝B ’07/ qol+490
fi]rj,sn,ldchtl q]shn(-Sn hmctbdLm rs]qu]shnm+bdkkr vdqd
fqnvm hm AGH,bgdkdw ldchtl ]r enkknvdc-Vd ]ccdc 4 
Bgdkdw,0// qdrhm ’Rhfl]( sn AGH ldchtl ]mc lhw 5g ]s
1/⃝B-Sgd ldchtl v]r rsdqhkd –ksdqdc ]mc+ ]bbnqchmf sn
Jdgk,Ehd ds Xk-’14(+vd bnlokdldmsdc hs vhsg lds]khnmr
]s sgd enkknvhmf bnmbdmsq]shnmr9 0// !L B]Bk1+ 14 !L
YmBk1+ 0 lL LfBk1+ 0 !L EdRN3-@r ] bnmsqnk+AGH,
bgdkdw ldchtl v]r ]krn rtookdldmsdc vhsg 14 !LLmBk1-
Cdkdshnm neqrXB0005 fdmd ’�qrXB(hm GF//0 rsq]hm v]r

odqenqldc trhmf oL@C ’15(-Bgqnlnrnl]k qdfhnmr to,
rsqd]l ]mc cnvmrsqd]l ne sgd qrXB rdptdmbd vdqd ]l,
okh–dc ax OBQ ’Qr]B,OBQ0,Qdu<Qr]B,OBQ0,Enq ]mc
Qr]B,OBQ1,Qdu<Qr]B,OBQ1,Enq+ qdrodbshudkx( ’Rtookd,
ldms]qx S]akd R1( ]mc sgdm bknmdc hmsn oL@C udbsnq-
Sgd qdrtkshmf ok]rlhc ’oKTF000/(v]r dkdbsqnonq]sdc hmsn
QM311/ qdbhohdms rsq]hm ]mc sgdm sq]mredqqdc sn GF//0-
Fqnvsg ]smnm,odqlhrrhud sdlodq]stqd ’33⃝B(v]r enkknvdc
ax rdudq]k rtabtkstqdr ]s 2/⃝B ]mc 26⃝B sn e]unq cntakd
bqnrrhmf nudq ]r oqduhntrkx cdrbqhadc ’15(-@r bnmsqnk+vd
udqh–dc sg]s cdkdshnm ne qrXB cndr mns ]ksdq sgd dwoqdr,
rhnm nertqqntmchmf fdmdr-Hmcddc+qrXB fdmd hr knb]sdc ad,
svddm lmsB ]mc mgXJ 0 fdmdr+vghbg dmbncdr ] rtatmhs
ne ] l]mf]mdrd @AB sq]mronqsdq ]mc ] oqnsnm otlo+qd,
rodbshudkx ’Rtookdldms]qx Ehftqd R0@(-Trhmf pQS,OBQ
dwodqhldmsr+vd g]ud udqh–dc sg]s mn cheedqdmbd dwhrsdc hm
sgd dwoqdrrhnm kdudknecnvmrsqd]l ]mc torsqd]l fdmdr ad,
svddm vhkc sxod ]mc lts]msrsq]hmr ’Rtookdldms]qx Ehftqd
R0A(-Sn bnlokdldms�qrXB rsq]hm ’qrXB*(+qrXB0005 fdmd
v]r ]lokh–dc trhmf O rsH,Qr]B0005,Enq<A XlGH,Qr]B0005,
Qdu nkhfnmtbkdnshcdr ’Rtookdldms]qx S]akd R1(-Sgd ]lokh,
bnm Qr]B0005 v]r chfdrsdc ax O rsH ]mc A XlGH qdrsqhbshnm
dmyxldr ]mc hmrdqsdc hmsn ] O rsH<A XlGH chfdrsdc oBM40,
O2 ok]rlhc-Sgd ptnqtl rdmrhmf,cdodmcdms O2 oqnlnsdq
]kknvr ]m nudqdwoqdrrhnm ne sgd cnvmrsqd]l fdmd hm rs],
shnm]qx og]rd nefqnvsg-Sn fdmdq]sd sgd Qr]B0005ltsbnm,
rsqtbs ’cdkdshnm ne mtbkdnshcdr *0/// sn *0//5(+ svn hm,
cdodmcdms OBQ qd]bshnmr vdqd odqenqldc vhsg sgd enk,
knvhmf nkhfnmtbkdnshcdr9 O rsH,Qr]B0005,Enq<Qr]Blts,Qu
]mc Qr]Blts,Enq<A XlGH,Qr]B,Qdu-Sgd svn OBQ oqnc,
tbsr vdqd sgdm lhwdc sn rdqud ]r sdlok]sd enq ] sghqc
OBQ ’O rsH,Qr]B0005,Enq<A XlGH,Qr]B0005,Qdu(-Sgd ]l,
okhbnm Qr]B0005lts v]r chfdrsdc ax O rsH ]mc A XlGH qd,
rsqhbshnm dmyxldr ]mc hmrdqsdc hmsn ] O rsH<A XlGH ch,
fdrsdc oBM40,O2 ok]rlhc-Sn nas]hm ] oIDS,S6,rnc:+]
OBQ eq]fldmsv]r ]lokh–dc trhmf nkhfnr S6,rnc:,Enq<S6,
rnc:,Qdu ’Rtookdldms]qx S]akd R1( ]mc sgdm bknmdc hmsn
oIDS0-1<aktms udbsnq ’SgdqlnEhrgdq(-Enq L@OR dwodq,
hldms+LR1 ]os]ldq v]r etrdc sn sgd 4�dmc ne Qr]B433
trhmf nkhfnmtbkdnshcdr OrsH,LR1,Qr]B,Enq ]mc A XlGH,
Qr]B,Qdu ’Rtookdldms]qx S]akd R1(-Nas]hmdc eq]fldms
v]r bknmdc hmsn O rsH<A XlGH,chfdrsdc oBM40,O2- Sns]k
CM@ ]mc ok]rlhcCM@vdqd oqdo]qdc trhmfCM@d]rx shr,
rtd Jhs]mc Ph]oqdo Lhmhoqdo qdrodbshudkx ’Ph]fdm(-

Mnqsgdqm aknsUmUkxrhr

Sns]kQM@r vdqd oqdo]qdc eqnl cheedqdms unktldr ne R-
Xtqdtr btkstqdr s]jdm ]s 1 g ’NC5//ml◦/-3: 04 lk(+ 3 g
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’NC5// ml ◦1-4:0/ lk(]mc 5 g ’NC5// ml ◦4:4 lk(-@esdq
bdmsqhetf]shnm+a]bsdqh]kodkkdsr vdqd qdrtrodmcdc hm QM@
Oqn Rnktshnm ’LO Ahnldchb]kr(-Kxrhr v]r odqenqldc vhsg
E]rsOqdo ]oo]q]str ’LO Ahnldchb]kr(-QM@ otqh–b]shnm
enkknvdc rsqhbskx sgd oqnbdctqd cdrbqhadc enq sgd E]rsQM@
Oqn Aktd Jhs’LO Ahnldchb]kr(-
Dkdbsqnognqdrhr nesns]kQM@ ’0/z1/ !f(v]r odqenqldc

nm 0 ]f]qnrd fdk bnms]hmhmf 14 lL ft]mhchtl sghn,
bx]m]sd-@esdq lhfq]shnm+QM@r vdqd u]bttl sq]mredqqdc
nm Gxanmc M* mhsqnbdkktknrd ldlaq]md ’FD Gd]ksg,
b]qd Khed Rbhdmbdr(-Gxaqhchy]shnm vhsg rodbh–b chfnwxfdmhm
’CHF(,k]adkkdc oqnad bnlokdldms]qx sn Qr]B nq 4R rd,
ptdmbd enkknvdc ax ktlhmdrbdmscdsdbshnm vdqd b]qqhdc nts
]r cdrbqhadc oqduhntrkx ’05(- Enq lms:+ vd trdc ] q]ch,
nk]adkkdc CM@ oqnad ’Rtookdldms]qx S]akd R1(-Sgd k],
adkhmf ne sgd 4�dmc ne sgd nkhfnmtbkdnshcd v]r odqenqldc
vhsg S3 onkxmtbkdnshcd jhm]rd ’Edqldms]r(]mc Z" 21O[@SO-
Enq cdsdqlhm]shnm nelnkdbtk]q vdhfgsr+vd trdc sgd Cxm],
l]qjdq™ Oqdrs]hm L]qjdq enq QM@ ghfg ’BkhmhRbhdmbdr(-

HR1,Ue–mhsx otqh–bUshnm bntokdc vhsg PM9 rdptdmbhmf
 H9OR(

Sgd LR1 ]os]ldq+vghbg hr qdbnfmhydc ax sgd LR1 bn]s
oqnsdhm+v]r etrdc sn sgd 4�dmc neQr]B433- Gdqd+vd trdc
] rgnqsdq enql neQr]B ctd sn mnmrodbh–b hmsdq]bshnm ne
Qr]B0005 vhsg sgd ]e–mhsx bnktlm-Qr]B433 bnmrsqtbs b]q,
qhdr sgd vgnkd 2�cnl]hm ne Qr]B ’336 ms( ]mc 86 mt,
bkdnshcdr eqnl sgd 4�o]qs+vghbg dm]akdr sn oqdrdqud sgd
rdbnmc]qx rsqtbstqd nesgd 2�cnl]hm neQr]B ’Ehftqd 0A(-
Sghr bnmrsqtbs v]r dwoqdrrdc hm uhun tmcdq sgd bnmsqnkne
sgd ptnqtl rdmrhmf,cdodmcdmsoqnlnsdq O2 ]mc bnm–qldc
]r etmbshnm]kvgdm bnlo]qdc sn sgd etkk,kdmfsg Qr]B0005
]mcLR1,Qr]B0005 ’Rtookdldms]qx Ehftqd R1(-Hmcddc+sgd
nudqdwoqdrrhnm nesgd sgqdd QM@r hmctbdr rhlhk]q QNR ]b,
btltk]shnm+qdud]khmf sg]s sgd 2�cnl]hm neQr]B hr rte–,
bhdmssn lnctk]sd sgd nwhc]shud rsqdrr qdronmrd-
Bqtcd dwsq]bsr eqnl �qrXB rsq]hm dwoqdrrhmf LR1,

Qr]B433 nq eqnl VS rsq]hm dwoqdrrhmf LR1 s]f ]knmd
’bnmsqnk( vdqd g]qudrsdc ]esdq 5 g ne fqnvsg ]s 26⃝B hm
AGH ldchtl-LR1,]e–mhsx otqh–b]shnmr vdqd odqenqldc
]r oqduhntrkx cdrbqhadc ’16+17(-@kkrsdor vdqd odqenqldc
]s 3⃝B-Onkx,Oqdo bgqnl]snfq]ogx bnktlm ’Ahnq]c( bnm,
s]hmhmf ]lxknrd qdrhm ’2// !k: MDA( vdqd v]rgdc sgqdd
shldr vhsg 0/ lk ne Ateedq @ ’1/ lL SqhrzGBk oG 7+
04/ lL JBk+ 0 lL LfBk1+ 0 lL CSS(+ adenqd ]cch,
shnm ne 25// olnkneLR1,LAO-Bqtcd a]bsdqh]kdwsq]bsr
’3 lk(vdqd chqdbskx kn]cdc+enkknvdc ax sgqdd v]rgdr vhsg
0/ lkneAteedq @-Ehm]kkx+QM@r vdqd dktsdc eqnl sgd bnk,
tlm vhsg 0 lkne Ateedq D ’1/ lL SqhrzGBkoG 7+04/
lL JBk+0 lL LfBk1+0 lL CSS+/+0 Sqhsnm W,0//+
01 lL l]ksnrd(-Dktsdc QM@r vdqd dwsq]bsdc vhsg ogd,
mnk9bgknqnenql9hrn]lxk]kbngnk ’1491390 ’u<u(+ Qnsg( ]mc
oqdbhohs]sdc vhsg 2 unktldr nebnkc ]arnktsd dsg]mnkhm sgd
oqdrdmbd ne/-2 L rnchtl ]bds]sd-QM@ r]lokdr vdqd sgdm
sqd]sdc vhsg CM]rd H oqhnq sn QM@,rdp ]m]kxrhr- LR1,
]e–mhsx otqh–b]shnmr vdqd odqenqldc hm ctokhb]sdr-
QM@ pt]khsx ]mc pt]mshsx ]rrdrrldmsr vdqd odqenqldc

nm @fhkdmsM]mn Bgho nm Ahn]m]kxydq 10//-QM@ r]lokdr
vdqd qhan,cdokdsdc ’Qhan,Ydqn qQM@ Qdlnu]kJhs ’A]b,
sdqh]( Hkktlhm]( ]mc bCM@ khaq]qhdr vdqd oqdo]qdc trhmf

sgd Q]mcnl Gdw]ldq ]ooqn]bg ]mc rdptdmbdc ax E]rsdqhr
’Rvhsydqk]mc(-Khaq]qhdr vdqd rdptdmbdc trhmf Gh,Rdp 14//
rxrsdl ’Hkktlhm](- QM@,rdp ]m]kxrhr v]r odqenqldc ]b,
bnqchmf snK]k]ntm] ds]k-’1/07(’16(-Qd]crvdqd oqnbdrrdc
]mc ]khfmdc nm GF//0 fdmnld ’18(trhmf sgd F]k]wx ok]s,
enql ’2/(-Vd trdc CDrdp1 sn drshl]sd dmqhbgldmsu]ktdr
enq L@OR ’m ′ 1(’O ,u]ktd ! /-/4:Enkc bg]mfd ’EB(/ 1(
’S]akd 0(- Sgd vgnkd khrs ne QM@ dmqhbgdc vhsg LR1,
Qr]B433 hr ]u]hk]akd hm Rtookdldms]qxS]akd R2-L@ORc]s]
sg]srtoonqsntq –mchmfr ]qd ]u]hk]akd hm sgd FDN c]s]a]rd
vhsg sgd ]bbdrrhnm bncd FRD017630-

CheedqdmshUkoqnsdnlhb UmUkxrhr nm bxsnokUrlhb oqnsdhmr

K]adkeqdd rodbsq]kbntms]m]kxrhr v]r odqenqldc hm sqhokh,
b]sd nm bxsnok]rlhb oqnsdhmr dwsq]bsr oqdo]qdc eqnl sdrsdc
rsq]hmr trhmf m]mnKBzLR<LR- Bdkkr vdqd g]qudrsdc ]e,
sdq 5 g ne fqnvsg hm AGH ’Rtookdldms]qx S]akd R3(
nq hm AGH,bgdkdw rtookdldmsdc nq mns vhsg 14 !L ne
LmBk1 ’Rtookdldms]qx S]akd R4(-Oqnsdhmr vdqd dwsq]bsdc
eqnl bxsnok]rl ne sdrsdc rsq]hmr ]mc vdqd chfdrsdc vhsg
rdptdmbhmf,fq]cd sqxorhm ’Oqnldf]+Ehsbgatqf+L@+TR@(
]r oqduhntrkx cdrbqhadc ’17(- Sgd r]lokdr vdqd ]m]kxydc
ax m]mnKB,LR<LR dhsgdq nm ] M]mnKB,1COktr rxr,
sdl ’vhsg m]mnEkdw BghO lnctkd:Djrhfdms+ Rbhdw+Bnm,
bnqc( bntokdc sn ] SqhokdSNE 45// l]rr rodbsqnldsdq
’@A Rbhdw( nq nm ] PDw]bshud* l]rr rodbsqnldsdq bnt,
okdc sn ]m D@RX,m]mnKB,0/// ’Sgdqln,Ehrgdq Rbhdm,
sh–b+TR@(-C]s] vdqd rd]qbgdc ]f]hmrs R-XtqdtrGF//0
c]s]a]rd trhmf L]rbns]kfnqhsgl ’udqrhnm 1-4+L]sqhw Rbh,
dmbd+ Knmcnm+ TJ( sgqntfg OqnkhmdRstchn 0-3 o]bj]fd
’gsso9..oqnkhmd-oqn–oqnsdnlhb-eq.(-Odoshcdr vdqd u]khc]sdc
nmL]rbnsoqdssx q]mj dpt]ksn 0+]m hnm rbnqd bts,needpt]k
sn 14+ ]mc 0 ECQ nm ansg odoshcd rodbsqtl l]sbgdr
’ORL( ]mc oqnsdhm rdsr ’e]krd chrbnudqx q]sd,a]rdc hnm
rbnqd(-Sgd sns]kmtladq nerodbsq] v]r qdbnqcdc enq ]kksgd
oqnsdhmr+]kknvhmf sn pt]mshex sgdrd oqnsdhmr ]bqnrr ]kksgd
r]lokdr ’pt]msh–b]shnm ax rodbsq]kbntms(-C]s] vdqd rta,
lhssdc sn ] mdf]shud,ahmnlh]k sdrs trhmf ]m dcfdQ FKL
qdfqdrrhnm sgqntfg Q ’Q u2-4-/(+mnql]khydc ]bbnqchmf sn
] ldch]m,sn,q]shn ldsgnc sn b]kbtk]sd enkc bg]mfdr ’EB(
]mc O ,u]ktdr-Sgdl]rr rodbsqnldsqhb c]s] sg]srtoonqsntq
–mchmfr ]qd ]u]hk]akd uh] OqnsdnldWbg]mfd vhsg hcdmsh–dq
OWC/02114-

OqdoUqUshnm nePM9r enq dm tdson dwodqhldmsr

OBQ eq]fldmsr bnms]hmhmf S6,Qr]B433+ S6,Qr]B433lts+
S6,kcg0 ’eqnl z056 sn *307(+S6,qdw ’eqnl z0/2 sn *1/4(+
S6,rXq: ’etkk,kdmfsg:eqnl z036 sn *264(+S6,rncL ’etkk,
kdmfsg: eqnl z17 sn *540(+ S6,rteB ’etkk,kdmfsg: eqnl z
0// sn *651(+S6,rteC ’eqnl z86 sn *515(+S6,ymtA ’etkk,
kdmfsg: eqnl z5/ sn *675(+ S6,ymtB ’eqnl z11 sn *535(
]mc S6,ytq ’etkk,kdmfsg: eqnl z101 sn 301( vdqd trdc enq
hm uhsqn sq]mrbqhoshnm vhsg S6 QM@ onkxldq]rd ’Rto,
okdldms]qx S]akd R1(- Vd trdc GF//0 fdmnlhb CM@
]r CM@ sdlok]sd enq lnrs bnmrsqtbsr- Enq S6,Qr]B433
]mcS6,Qr]B433lts+vd trdc oBM40,O2,LR1,Qr]B433 ]mc
oBM40,O2,Qr]B0005lts+qdrodbshudkx-Sgd sq]mrbqhoshnm ne
etkk,kdmfsg lQM@ rnc: v]r odqenqldc eqnl ] CqXH<WgnH,
chfdrsdc oIDS,S6,rnc: ok]rlhc ’eqnl z17 sn *5//(-QM@r
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Ehftqd 0-Qr]B hr ] k]qfd ]mc ghfgkx rsqtbstqdc rQM@-’9(Mnqsgdqm akns]m]kxrhr neQr]B rQM@ hm sgqdd cheedqdmsR-Xtqdtr rsq]hmr ’GF//0+LV1 ]mc
Mdvl]m(-Sns]kQM@ v]r dwsq]bsdc ]esdq 1+3 ]mc 5 g nefqnvsg hm AGH ]s26⃝B-4R qQM@ v]r trdc ]r kn]chmf bnmsqnk-C]s] ]qd qdoqdrdms]shud nesgqdd
hmcdodmcdmsdwodqhldmsr-’A(Rdbnmc]qx rsqtbstqd lncdkneQr]B-Sgd rsqtbstqd neQr]B ’eqnl GF//0 rsq]hm(v]r l]oodc trhmf rdkdbshud 1�,gxcqnwxk
]bxk]shnm ax admynkbx]mhcd ]mc sgd qd]bshuhsx v]r ]m]kxydc ax oqhldq dwsdmrhnm ’RG@OD(-C]s] vdqd ]m]kxydc+]mc d]bg lnch–b]shnm v]r pt]msh–dc
trhmf PtRG@OD rnesv]qd-Sgd rdbnmc]qx rsqtbstqd v]r cq]vm trhmf QM@ rsqtbstqd ]mc U@QM@ bnmrhcdqhmf sgd qd]bshuhsx ned]bg qhanrd-Sgd qdfhnmr+
vghbg vdqd mnsl]oodc+]qd rgnvm hm aktd-Sgd bnknq bncd enq d]bg qd]bshuhsx hr fhudm nm sgd qhfgsrhcd nesgd rdbnmc]qx rsqtbstqd lncdk+qdc hr enq sgd
ghfgdrsqd]bshuhsx vghkd fqddm hr enq sgd knvdrsqd]bshuhsx-@ ak]bj ]qqnv hmchb]sdr sgd *0 neQr]B433-

vdqd sgdm otqh–dc trhmf ] 5 onkx]bqxk]lhcdz7 L tqd] fdk
dkdbsqnognqdrhr-@esdq nudqmhfgs dktshnm hm Dktshnm Ateedq
’/-4 L ]llnmhtl ]bds]sd oG 5-4+0 lL DCS@ ]mc /-0 
RCR(+QM@r vdqd oqdbhohs]sdc hm bnkc ]arnktsd dsg]mnk]mc
v]rgdc vhsg 7/ dsg]mnk-QM@r vdqd cdognrognqxk]sdc
trhmf E]rs@O ’SgdqlnEhrgdq(+]bbnqchmf sn sgd l]mte]b,
stqdq oqnsnbnk-Sgd k]adkhmf nesgd 4�dmc necdognrognqx,
k]sdc QM@ v]r odqenqldc vhsg S3 onkxmtbkdnshcd jhm]rd
’Edqldms]r(]mc Z" 21O[@SO ]r oqduhntrkx cdrbqhadc ’05(-

FdkqdsUqcUshnm UrrUxr

4�,q]chnk]adkdc Qr]B433 ’04/// bol<r]lokd+bnmbdmsq]shnm
!0 oL(]mc bnkc lQM@r vdqd qdm]stq]sdc rdo]q]sdkx ax
hmbta]shnm ]s8/⃝B enq 0 lhm hm Ateedq FQ,’1/ lL Sqhrz
GBkoG 6-4+5/ lL JBk+3/ lL MG3Bk+2 lL CSS(+
bnnkdc 0 lhm nm hbd+]mc hmbta]sdc 04 lhm ]sQS hm oqdr,
dmbd ne 0/ lL LfBk1- Enq d]bg dwodqhldms+ hmbqd]rhmf
bnmbdmsq]shnmr ne bnkc lQM@ vdqd ]ccdc sn sgd 4�dmc
k]adkkdc Qr]B433 hm ] sns]k unktld ne 0/ !k bnms]hmhmf
Ateedq FQ* ’1/ lL SqhrzGBk oG 6-4+ 5/ lL JBk+ 3/
lL MG3Bk+2 lL CSS+0/ lL LfBk1(-Bnlokdw enq,
l]shnm v]r odqenqldc ]s 26⃝B ctqhmf 04 lhm-@esdq hm,
bta]shnm+ 0/ !k ne fkxbdqnk aktd v]r ]ccdc ]mc r]lokdr
vdqd kn]cdc nm ] 5 onkx]bqxk]lhcd fdkbnms]hmhmf 0/ lL
LfBk1 tmcdq mnm,cdm]stqhmf bnmchshnmr ’7 g+2// U+3⃝B(-
Pt]msh–b]shnm ne c]s] bnqqdronmchmf sn Qr]B433 ]mc sn

Qr]B433<lQM@ bnlokdw v]r cnmd vhsg Hl]fdPt]msSK
rnesv]qd ’FD Gd]ksgb]qd Khed Rbhdmbdr(-Tmcdq sgdrd bnm,
chshnmr vgdqd sgd bnmbdmsq]shnm nesgd k]adkdc QM@ hr mdf,
khfhakd+ sgd Jc chrrnbh]shnm bnmrs]ms b]m ad du]kt]sdc ]r
sgd bnmbdmsq]shnm ne sgd bnkc QM@ sg]s rgnvdc 4/ ne
ahmchmf-Sgd r]ld oqnsnbnkv]r trdc vhsg 4�,q]chnk]adkdc
Qr]B433lts-

Snd,oqhmshmf UrrUxr

Sgd oqdo]q]shnm ne R-Xtqdtr 2/R qhanrnl]krtatmhsr+sgd
enql]shnm ne ] rhlokh–dc sq]mrk]shnm]khmhsh]shnm bnlokdw
’bnmrshstsdc ax R-Xtqdtr 2/R qhanrnl]krtatmhs+hmhsh]snq
sQM@eLds ]mc rnc: lQM@(+]mc sgd dwsdmrhnm hmghahshnm
bnmchshnmr vdqd odqenqldc ]r cdrbqhadc oqduhntrkx ’20(-Hm,
bqd]rhmf bnmbdmsq]shnmr neQr]B433 ’14z3// mL(vdqd trdc
sn lnmhsnq sgdhq deedbsr nm sgd enql]shnm ne sgd hmhsh]shnm
bnlokdw ’14/ mLne2/R R-Xtqdtr:3!LnesQM@eLds(vhsg
rnc: lQM@ ’4/ mL(-

Oqhldq dwsdmrhnm UrrUxr

Oqhldq dwsdmrhnm ]rr]xr vdqd odqenqldc trhmf 2/!f nesns]k
QM@+hmbta]sdc vhsg 4�,q]chnk]adkdc nkhfnmtbkdnshcd ’OD,
Qr]B,Qdu+Rtookdldms]qx S]akd R1(+1-4 lL cMSOr ]mc
@LU qdudqrd sq]mrbqhos]rd ’3 tmhsr+MDA(-QM@ sdlok]sd
v]r qdlnudc ax ]cchshnm ne 2 !kne 2 L JNG ]mc 1/ !k
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SUakd 0- KhrsneQM@r rhfmh–b]mskx bn,otqh–dc vhsg LR1,Qr]B433

HC Fdmd m]ld Etmbshnm
Enkc bg]mfd
LR1,Qr]B<Bsqk O ,u]ktd

GF//0 //458 , Qr]B rQM@ 8-870 2-22D,12
GF//0 /0366 rnc: Rtodqnwhcd chrlts]rd Rnc@ 7-/77 1-33D,07
GF//0 /0516 fknA 0 Gxcqnwx]bxkfkts]sghnmd gxcqnk]rd 4-3/5 3-1/D,02
GF//0 /1041 eaX Eqtbsnrd,ahrognrog]sd ]kcnk]rd 3-/71 3-73D,0/
GF//0 //445 rXq: Sq]mrbqhoshnm]kqdftk]snq R]q@ 2-045 0-77D,/5
GF//0 //823 osrH Ognrogndmnkoxqtu]sd,oqnsdhm ognrognsq]mredq]rd 2-011 4-7/D,/6
GF//0 //141 , EsrW,khjd odqld]rd e]lhkx oqnsdhm 2-/82 4-61D,/6
GF//0 /1522 dmuQ CM@,ahmchmf sq]mrbqhoshnm]kqdftk]snq DmuQ 1-766 6-/7D,/5
GF//0 //560 edbC 0 Ed’2*(chbhsq]sd sq]mronqsrxrsdl odqld]rd oqnsdhm

EdbC
1-610 3-16D,/4

GF//0 //822 osrG Ognrognb]qqhdq oqnsdhm GOq 1-581 0-2/D,/4
GF//0 /0368 ymtA Ghfg,]e–mhsx yhmb tos]jd rxrsdl ldlaq]md oqnsdhm

YmtA
1-531 3-05D,/4

GF//0 //856 , Bxrsdhmd,qhbg rdbqdsnqx oqnsdhm e]lhkx oqnsdhm 1-502 1-56D,/4
GF//0 /0305 rqqA Rdmrnq oqnsdhm RqqA 1-465 1-60D,/4
GF//0 /1265 , Gxonsgdshb]koqnsdhm 1-380 7-7/D,/4
GF//0 /0367 ytq Yhmb,rodbh–b lds]kkn,qdftk]snqx oqnsdhm Ytq 1-335 /-///1/5
GF//0 /011/ lrqQ Qdftk]snqx oqnsdhm LrqQ 1-332 8-54D,/4
GF//0 /0610 ldmD 1,rtbbhmxkadmyn]sdzBn@ khf]rd 1-240 /-///271
GF//0 /1408 , Gxonsgdshb]koqnsdhm 1-111 /-///375
GF//0 //857 , Gxonsgdshb]koqnsdhm 1-10 /-///458
GF//0 /037/ ymtB Ghfg,]e–mhsx yhmb tos]jd rxrsdl @SO,ahmchmf oqnsdhm

YmtB
1-065 /-//0117

GF//0 /1300 , gxonsgdshb]koqnsdhm 1-035 /-//00/6
GF//0 /060/ xufM Fkxnw]kqdctbs]rd 1-013 /-//0344
GF//0 /0546 bbo: B]s]ankhsd bnmsqnkoqnsdhm @ 1-0/0 /-//0410
GF//0 //43/ xvpM 1 Ots]shud M@C’O(G,cdodmcdmsELM,bnms]hmhmf

nwhcnqdctbs]rd XvpM
1-/54 /-//0333

GF//0 /0515 mgXW Rsqdrr qdronmrd oqnsdhm Mg]W 1-/45 /-//0370
GF//0 /0734 kxsM 2 ots]shud bdkkv]kkgxcqnk]rd KxsM oqdbtqrnq 1-/45 /-//0888
GF//0 /0814 bnaP Bnaxqhb ]bhc rxmsg]rd 1-/24 /-//1572
GF//0 //821 , Gxonsgdshb]koqnsdhm 1-/18 /-//0830
GF//0 /1/58 qdw Qdcnw,rdmrhmf sq]mrbqhoshnm]kqdoqdrrnq Qdw 1-/12 /-//0662
GF//0 //457 mgXJ 0 Rnchtl+ons]rrhtl+khsghtl ]mc qtahchtl<G’*(

]mshonqsdq
1-//4 /-//1031

GF//0 /1478 , Uhqtr ]ss]bgldmsoqnsdhm o01 e]lhkx oqnsdhm 1-//1 /-//3427

neCdrsqnx Ateedq ’4/ lL SqhrzGBkoG 7-/+/-4 RCR+6-4
lL DCS@( enq 2 lhm ]s 8/⃝B+enkknvdc ax 0 g ]s 26⃝B-
R]lokdr vdqd –m]kkx oqdbhohs]sdc ]mc lhfq]sdc nm ] cdm],
stqhmf 0/ onkx]bqxk]lhcd fdk+mdwssn rdptdmbhmf k]ccdq-
Sgd rdptdmbhmf k]ccdq v]r nas]hmdc vhsg ] CM@ sdlok]sd
’OBQ vhsg nkhfnmtbkdnshcdr OD,Qr]B,Enq ]mc OD,Qr]B,
Qdu+eqnl fdmnlhbCM@(-Gdqd+ccMSOvdqd ]ccdc sn rsno
sgd qd]bshnm odqenqldc ax sgd Udms’dwn,(CM@ onkxldq]rd
’1 tmhsr+MDA(-@r ]m dw]lokd+sgd @ qd]bshnm hr bnlonrdc
ne/-14 lL cc@SO+/-/14 lL c@SO+/-/4 lL cFSO+/-/4
lLcBSO ]mc /-/4 lLcSSO-/-0 Sqhsnm v]r ]krn ]ccdc
sn sgd qd]bshnm-OBQ v]r odqenqldc ]r enkknvr90 lhm ]s
84⃝B+0 lhm ]s 41⃝B ]mc 0 lhm ]s 61⃝B ’14 bxbkdr(-Sgd
oqhldq OD,Qr]B,Qdu hr knb]sdc ]smtbkdnshcdr *31 sn *48
’eqnl sgd *0 neQr]B(-

Ennsoqhmshmf UrrUxr

Qr]B433,rnc: lQM@ bnlokdw enql]shnm v]r b]qqhdc nts
]s26⃝B enq 04 lhm hm M]shud Ateedq ’1/ lL SqhrzGBkoG
6-4+0/ lL LfBk1 ]mc 04/ lL JBk(-Dmyxl]shb gxcqnk,
xrhr v]r odqenqldc nm sgd tmk]adkkdc ]mc qdm]stqdc Qr]B
rQM@ ’4/ mL(hm ]ardmbd nq hm oqdrdmbd ne rnc: lQM@
’64+04/ nq 2// mL(-Sgd qd]bshnm v]r odqenqldc hm M]shud
Ateedq vhsg QM]rd U0 ’/-4 T(nq vhsg QM]rd S1 ’/-/4 T(
]s1/⃝B enq 4 lhm hm oqdrdmbd ne0 !f nesns]ksQM@-Sgd

qd]bshnmr vdqd rsnoodc ax ogdmnk dwsq]bshnm enkknvdc ax
QM@ oqdbhohs]shnm-Sgd dmyxl]shb bkd]u]fdr hm Qr]B vdqd
cdsdbsdc ax oqhldq dwsdmrhnm vhsg @LU qdudqrd sq]mrbqho,
s]rd ]bbnqchmf sn Edbgsdq dsXk-’21(-

CdsdqlhmUshnm nePM9 rsqtbstqd vhsg RG9OD

Sn dktbhc]sd sgd rdbnmc]qx rsqtbstqd ne Qr]B rQM@+
RG@OD qd]bshuhsx ]rr]xr vdqd odqenqldc ]r oqduhntrkx cd,
rbqhadc ax Qhbd dsXk-’1/03(’22(-QM@ enkchmf v]r oqnadc
vhsg admynxkbx]mhcd ’AyBM(+vghbg lnch–dc 1�,gxcqnwxk
ne qhanrdr-0 olnkne QM@ v]r cdm]stqdc ]mc qdm]stqdc
hm RG@OD,AyBM ateedq vhsg 1 !f ne xd]rs sQM@-Sgdm+
AyBM v]r ]ccdc vhsg cheedqdms –m]k bnmbdmsq]shnmr ’0/,
4/,04/ lL(-@esdq 0 lhm ]s1/⃝B+QM@ v]r oqdbhohs]sdc-
Sgdqd]esdq+qdudqrd sq]mrbqhoshnm v]r odqenqldc vhsg UHB,
k]adkkdc nkhfnmtbkdnshcdr ’Rtookdldms]qx S]akd R1(-Hm o]q,
]kkdk+ccFSO rdptdmbhmf ne0 olnkd QM@ v]r l]cd vhsg
sgd r]ld nkhfnmtbkdnshcd k]adkkdc vhsg MDC fitnqnognqd-
bCM@ r]lokdr vdqd ]m]kxrdc ax b]ohkk]qx dkdbsqnognqdrhr
]mc c]s] oqnbdrrdc ax PtRG@OD rnesv]qd ’23(-RG@OD
c]s] ’Rtookdldms]qx S]akd R5( vdqd trdc sn bnmrsq]hm
rsqtbstqd oqdchbshnm ax QM@rsqtbstqd ’24(-Sgd rdbnmc]qx
rsqtbstqd neQr]B v]r –m]kkx uhrt]khydc trhmf U@QM@ ’25(
’Ehftqd 0A(-
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PS,OBP

QS,OBQ v]r odqenqldc trhmf NmdRsdo QS,OBQ Jhs’Ph,
]fdm( ]bbnqchmf sn sgd l]mte]bstqdq%r hmrsqtbshnmr-Sns]k
QM@ dwsq]bsdc ]esdq 3 nq 5 g nefqnvsg hm AGH ldchtlv]r
trdc ]r sdlok]sd ’]esdq CM]rd H sqd]sldms(-Oqhldqr ]qd cd,
rbqhadc hm Rtookdldms]qx S]akd R1-Sgd r]ld dwodqhldms
v]r odqenqldc vhsgntsQS dmyxld ]r ] bnmsqnk-

CdsdqlhmUshnm nesgd 4� dmc rsUstr nePrUB

Sn cdsdqlhmd he sgd 4� dmc ne Qr]B hr lnmn, nq
sqh,ognrognqxk]sdc+ vd trdc Sdqlhm]snq 4�,Ognrog]sd,
CdodmcdmsDwnmtbkd]rd Sdqlhm]snq ’Dohbdmsqd(]bbnqchmf
sn l]mte]bstqdq%r oqnsnbnk-Sns]kQM@ ’0/ !f(v]r hmbt,
a]sdc vhsg Sdqlhm]snq Dwnmtbkd]rd ’0T( ]mc Sdqlhm]snq
0WQd]bshnm Ateedq @ ]s2/⃝B enq 0 g-Rtardptdmskx+vd odq,
enqldc ogdmnkdwsq]bshnm ]mc dsg]mnkoqdbhohs]shnm-Mnqsg,
dqm akns]m]kxrhr v]r odqenqldc nm 0 ]f]qnrd fdkbnms]hm,
hmf 14 lL ft]mhchtl sghnbx]m]sd-

Rtodqnwhcd rsqdrr UrrUxr

Rdmrhshuhsx sn ldsgxkuhnknfdm ’LU( v]r ]rrdrrdc ax uh],
ahkhsx sdrs ’02(- Eqdrg AGH aqnsg v]r hmnbtk]sdc vhsg ]m
nudqmhfgs btkstqd sn ]m hmhsh]kNC5//ml ne /-/4 ]mc btksh,
u]sdc ]s26⃝Bvhsg rg]jhmf ’1// qol(-Bdkkr vdqd bg]kkdmfdc
vhsg LU ’0/ lL(hm d]qkx,dwonmdmsh]kog]rd ’1 g(-R]l,
okdr vdqd bnkkdbsdc ]s]ooqnoqh]sd hmsdqu]kr onrs,bg]kkdmfd-
Uh]ahkhsx ne a]bsdqh] v]r cdsdqlhmdc ax ok]shmf nmsn FO
]f]q rtookdldmsdc vhsg 4 !f<lk dqxsgqnlxbhm- Dwodqh,
ldmsr vdqd odqenqldc hm sqhokhb]sd-

RNC Ubshuhsx UrrUxr

RNC]bshuhsx ]rr]xr vdqd odqenqldc ]r oqduhntrkx cdrbqhadc
’26(-A]rhb]kkx+vgdm dwonrdc sn khfgs+qhanfi]uhm oqnctbdr
N1- +vghbg qdctbdr sdsq]ynkhtl sn sgd c]qj aktd enql]y]m
cxd-Sgd oqdrdmbd ne RNC dmyxldr ghmcdqr sghr qd]bshnm
]mc b]m ad uhrt]khydc ax ]m ]bgqnl]shb ]qd] ’mdf]shud rs]hm,
hmf(-R]lokdr vdqd bnkkdbsdc ]esdq 7 g nefqnvsg hm ]ardmbd
nq oqdrdmbd neldsgxkuhnknfdm ’0/ lL:AGH(nq ]esdq 5g
hm AGH,bgdkdw −14 !L LmBk1- Bdkkr vdqd sgdm v]rgdc
hm OAR ]mc kxrdc ’7(-Sns]koqnsdhm bnmbdmsq]shnm v]r cd,
sdqlhmdc ax Aq]cenqc ]rr]x ’Ahn,Q]c(-Rnc@ ]mc RncL
]bshuhshdr vdqd cdsdqlhmdc ax mdf]shud rs]hmhmf nm m]shud
onkx]bqxk]lhcd fdk’8(-Dpt]k]lntmsr ne oqnsdhm ’1/ !f(
vdqd qdrnkudc nm 01 onkx]bqxk]lhcd fdkr ax dkdbsqnognqd,
rhr hm fkxbhmd ateedq vhsgnts rnchtl cncdbxk rtke]sd-@e,
sdq sgd qtm+sgd fdkv]r rn]jdc hm 0-114 lL nemhsqn aktd
sdsq]ynkhtl ’MAS( rnktshnm enq 34 lhm ]mc sgdm v]rgdc
vhsg rsdqhkd chrshkkdc v]sdq-Rtardptdmskx+sgd fdkv]r rn]jdc
hm ] rnktshnm bnms]hmhmf /-/17 lL qhanfi]uhm ]mc 17 lL
SDLDC’sdsq]ldsgxkdsgxkdmd ch]lhmd(enq ]mnsgdq 34lhm-
Sgd fdkv]r dwonrdc sn khfgssn hmhsh]sd sgd ognsnbgdlhb]k
qd]bshnm-Sgd RNC ]bshuhsx v]r lnmhsnqdc ]r ] bkd]q ynmd
rtqqntmcdc ax ] c]qj aktd a]bjfqntmc-

Dmcnfdmntr PNR oqnctbshnm

Bdkkr vdqd g]qudrsdc ’0 lk ]s NC5//ml ′ 0( ]esdq 5g
ne fqnvsg ]mc v]rgdc svhbd vhsg OAR- Sgd oqnad 1�+6�,
chbgknqnfitnqdrbdhm ch]bds]sd ’Rhfl](v]r sgdm ]ccdc sn bdkk

rtrodmrhnmr sn ] –m]k bnmbdmsq]shnm ne 0/ !L-Ektnqdr,
bdmbd hmsdmrhsx ’EH(v]r ]bpthqdc ctqhmf 4 g trhmf 85,vdkk
rodbsqnfitnqhldsdq ’Dw<Dl ′ 374<427 ml(-Sgd EH u]ktd
v]r mnql]khydc sn sgd NC5// ml ned]bg btkstqd-Sgd dwodq,
hldmsv]r odqenqldc hm sqhokhb]sd-

PDRTKSR

PrUB hr U knmf Umc rsqtbstqdc PM9 vgnrd kdmfsg uUqhdr ad,
svddm hrnkUsdr

Vd –qrs]m]kxydc ax Mnqsgdqm aknssgd dwoqdrrhnm neQr]B
hm sgqdd cheedqdmsrsq]hmr ’GF//0+LV1 ]mcMdvl]m(ctq,
hmf fqnvsg hm AGH ]s26⃝B ’Ehftqd 0@(-Qr]B hr l]hmkx oqn,
ctbdc hm rs]shnm]qx og]rd ]mc hsr kdmfsg u]qhdr cdodmchmf
nm sdrsdc rsq]hmr-Sn tmcdqrs]mc sghr u]qh]shnm+sgd 4�dmc ne
sgd knmfdrsenql neQr]B rQM@ ’hm GF//0(v]r l]oodc
trhmf oqhldq dwsdmrhnm-Sgd dwodqhldms rgnvr ] QS rsno
bnqqdronmchmf sn ] eq]fldmsvhsg ] kdmfsg ne0005 ms’Rto,
okdldms]qx Ehftqd R2(-
Ax odqenqlhmf ] bnlo]q]shud ltkshokd rdptdmbd ]khfm,

ldmsvhsgLV1 ]mc Mdvl]m rsq]hmr+vd nardqudc sg]ssgd
2�cnl]hm neQr]B ’bnloqhrhmf 336 ms(hr ghfgkx bnmrdqudc
’/84 ( ’Rtookdldms]qx Ehftqd R3@(+vghkd hsr 4�cnl]hm
cheedqr hm rsq]hmr ctd sn u]qh]shnm hm sgd mtladq neqdod]sr
’eqnl 1 sn 3:022 ms(’Rtookdldms]qx Ehftqd R3A(-@ sqtm,
b]sdc qdod]sne47 msl]qjr sgd dmc nesgd 4�o]qsneQr]B-
Sgdqdenqd+Qr]B hr 74/ ms,knmf ’1 qdod]sr(hm Mdvl]m+873
ms,knmf ’2 qdod]sr(hmLV1 ]mc 0005 ms,knmf ’knmfdrsenql:
entq qdod]sr( hm GF//0-Vd dwo]mcdc ntq ]m]kxrhr sn ]kk
a]bsdqh]kfdmnldr trhmf ] rdptdmbd rhlhk]qhsx rd]qbg oqn,
fq]l ’AK@RSm: Rtookdldms]qx S]akd R6( ]mc nardqudc
sg]sQr]B hr qdrsqhbsdc sn R-Xtqdtr ]mc sgd bknrdkx qdk]sdc
R-Xqfdmsdtr rodbhdr-Sgd kdmfsg neQr]B rQM@ hr q]mfhmf
eqnl 473 ms’] rhmfkd sqtmb]sdc qdod]s(sn 0005 ms’entq qd,
od]sr ]mc ] sqtmb]sdc qdod]s(-Sghr ghfgkhfgsr sgd vhcd u]qh,
]ahkhsx hm kdmfsg ]mc bnlonrhshnm nesgd 4�o]qsneQr]B-
Vd oqnadc sgd rdbnmc]qx rsqtbstqd ne Qr]B ’eqnl

GF//0 rsq]hm( trhmf rdkdbshud 1�,gxcqnwxk ]bxk]shnm ne qh,
anrdr vhsg admynxk bx]mhcd ’AyBM( ’22(-Qdrtkshmf 1�,N,
]cctbsr vdqd cdsdbsdc ax oqhldq dwsdmrhnm ]mc c]s] vdqd
]m]kxrdc ]mc pt]msh–dc trhmf PtRG@OD rnesv]qd ’23(-
Sgd AyBM qd]bshuhsx ’Rtookdldms]qx S]akd R5(oqnuhcdr hm,
enql]shnm nm sgd knb]kmtbkdnshcd fidwhahkhsx ]mc sgd ghfgdrs
qd]bshuhshdr neqhanrdr ]qd hmcddc l]hmkx knb]sdc hm tmo]hqdc
qdfhnmr- Sgd oqnonrdc rdbnmc]qx rsqtbstqd lncdk+vghbg
s]jdr hmsn ]bbntmssgd qhanrd qd]bshuhshdr+rgnvr sg]sQr]B
hr ] ghfgkx rsqtbstqdc rQM@ bg]q]bsdqhydc ax svn k]qfd ]mc
hmcdodmcdmscnl]hmr ’Ehftqd 0A(-Sgd 4�o]qshr bnmrshstsdc
ne entq qdod]slnsher+d]bg ne sgdl b]qqxhmf entq chrshmbs
vdkk,bg]q]bsdqhydc rsdl,knno rsqtbstqdr- Sgd qdfhnm eqnl
mtbkdnshcdr *81/ sn *0/6/ v]r ]krn oqnadc vhsg u]qhntr qh,
anmtbkd]rdr rodbh–b dhsgdq enq tmo]hqdc mtbkdnshcdr ’QM]rd
S1(nq enq cntakd,rsq]mcdc qdfhnmr ’QM]rd U0(-Sgdrd c]s]
rtoonqssgd oqnonrdc rdbnmc]qx rsqtbstqd lncdkrhmbd sgd
QM]rd S1 bkd]u]fdr vdqd oqdedqdmsh]kkx knb]sdc hm sgd ]oh,
b]kknnor vghkd l]inq QM]rd U0 btsr nbbtqqdc hm o]hqdc qd,
fhnmr ’Ehftqd 1C(-Sgd 2�o]qsneQr]B hr bg]q]bsdqhydc ax
svn k]qfd g]hqohm rsqtbstqdr hmsdqqtosdc ax hmsdqm]kknnor
]mc ax rdudq]khmsdqgdkhb]ktmo]hqdc qdfhnmr ’Ehftqd 0A(-
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Ehftqd 1- Qr]B ahmcr sn rnc: lQM@ ]mc aknbjr hsr sq]mrk]shnm-’9(Fdkqds]qc]shnm ]rr]xr trhmf Qr]B433 rQM@ ]mc etkk,kdmfsg rnc: lQM@-4�dmc,
q]chnk]adkdc Qr]B433 ’)(v]r hmbta]sdc vhsg hmbqd]rhmf bnmbdmsq]shnmr ne rnc: lQM@ ’eqnl / sn 0// mL(-’A(Sgd Qr]B9rnc: o]hqhmf rhsd oqdchbsdc
trhmf Hms]QM@ rnesv]qd hr hmchb]sdc hm qdc-Sgd @TF rs]qsbncnm hr hm ankc-Cdkdsdc mtbkdnshcdr ’�0///z0//5(hm Qr]Bltsrdptdmbd ]qd tmcdqkhmdc-’B(
Ennsoqhmsnernc: lQM@ nm Qr]B-Hmbta]shnm bnmsqnkr ’Bsqk(vdqd odqenqldc hm ]ardmbd neQM]rdr nm Qr]B dhsgdq eqdd ’z(nq antmc sn rnc: ’4/ mL+
*(-Qd]bshnmr vhsg dhsgdq QM]rd U0 ’U0(nq QM]rd S1 ’S1(vdqd odqenqldc vhsg Qr]B ’4/ mL(hm ]ardmbd ’k]mdr 0 ]mc 4(nq hm oqdrdmbd nehmbqd]rhmf
bnmbdmsq]shnmr nernc: lQM@ ’k]mdr 1z3 ]mc 5z7:64+04/ nq 2// mL+qdrodbshudkx(-T+B+@9rdptdmbhmf k]ccdqr-)K]md 6 rgntkc mnsad bnmrhcdqdc ctd
sn ] sdbgmhb]kfkhsbg-Nm sgd kdesrhcd+] a]q cdmnsdr bg]mfdr hm bkd]u]fdr ]r sgd qdrtksnernc: ahmchmf-’C(Rbgdl]shb qdoqdrdms]shnm nernc: o]hqhmf rhsd
nm Qr]B rQM@ qdud]kdc ax ennsoqhmshmf ]rr]xr-QM]rd U0 bkd]u]fdr ]qd cdmnsdc ax fqdx sqh]mfkdr enq rsqnmf bts]mc dlosx sqh]mfkdr enq lncdq]sd bts-
QM]rd S1 bkd]u]fdr ]qd rgnvm ax –kkdc ]qqnvr enq rsqnmf bts]mc c]rgdc ]qqnvr enq vd]j bts-MdvQM]rd U0 bkd]u]fdr ]qd k]adkkdc ax rs]qr-Sgd oqdchbsdc
o]hqhmf rhsd ax Hms]QM@ rnesv]qd hr hmchb]sdc hm qdc-’D(Snd,oqhmshmf ]rr]x lnmhsnqhmf sgd deedbs neQr]B nm sgd enql]shnm ne sgd sdqm]qx qhanrnl]k
hmhsh]shnm bnlokdw bnloqhrhmf R-Xtqdtr2/R rtatmhs+hmhsh]snq sQM@eLds ]mc rnc: lQM@ ’4/ mL(-K]mdr 0z39hmbta]shnm bnmsqnkr ’k]md 09rnc: lQM@
]knmd:k]md 19rnc: lQM@ vhsg 2/R rtatmhs:k]md 29rnc: lQM@ vhsg 2/R rtatmhs]mc hmhsh]snq sQM@eLds ’sQM@h(:k]md 39rnc: lQM@ vhsg Qr]B(:
k]mdr 4z79enql]shnm nesgd hmhsh]shnm bnlokdw hm oqdrdmbd nehmbqd]rhmf bnmbdmsq]shnmr neQr]B ’14+4/+0//+3// mL(-T+B+F+@9rdptdmbhmf k]ccdqr:RC9
Rghmd,C]kf]qmn rdptdmbd:*09rs]qsbncnm:*49QS rsno hmctbdc ax Qr]B ahmchmf:*059snd,oqhmshmf rhfm]k-C]s] ]qd qdoqdrdms]shud nesvn hmcdodmcdms
dwodqhldmsr-
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