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VNzRwGNz Zd UBBCF @18fl–
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Zd wCCNwEF wF FVBBGQ +UwVN©GF– jQN yB©GBHE UN©PGQ VNwFHENVN©GF wEN FQBJ© R©
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1–1– fD0 YBVCUNa FFNVxUL wAz bBBC iRMN AwULFRF
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OBE rc RVwPR©P– rc RVwPNF BO GQN fq0-Zd yBVCUNKNF wEN FQBJ© R© rRPHEN 1 JRGQ

w ONJ MBBVNz RVwPNF FQBJ© R© rRPHEN 1XWY– jQENN zROONEN©G VBECQBUBPRNF JNEN RzN©GR+Nz#

xwEN Zd ’rRPHEN 1X’0??: Zd JRGQ fq0 wF xERPQG PUBxHUwE ONwGHENF ’rRPHEN 1X’1W2??
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rRPHEN 0– Zd FHxFGEwGNFW rc RVwPNW w©z yB©GBHE UN©PGQ– ’ ? jQN FyQNVwGRy OBE GQN s ERyQ]

FHxFGEwGNF ’HCCNE FyQNVN? w©z GQN yB©GEBU ’xBGGBV?– 11 xC s]ERyQ VBGROF wEN UBywGNz wG 012-0~~ xC

w©z wG 450-472 xC w©z wEN FQBJ© R© xUHN– jQN ©B©]s]ERyQ Zd FHxFGEwGN JRGQ 501 xC R© UN©PGQ JwF

HFNz wF w yB©GEBU– ’n?– GLCRywU 0 ± 0 V rc Fyw© BO s]ERyQ Zd FHxFGEwGN ’YWp? wEN QRFGBPEwVF

OBE GQN yB©GBHE UN©PGQ VNwFHENVN©GF OBE s]ERyQ Zd FHxFGEwGN w©z GQN yB©GEBUW ENFCNyGRINUL– qwyQ

zRFGERxHGRB© RF wCCEBKRVwGNz JRGQ FR©PUN swHFFRw©F xHRUG JRGQ w xR© FRMN BO 1/ xC– jQN yB©GBHE UN©PGQ

IwUHNF R© xwFN CwREF w©z FGw©zwEz zNIRwGRB©F wEN R©zRywGNz OBE NwyQ QRFGBPEwV–

A

rRPHEN 1– rc RVwPN BO yBVCUNKNF BO fq0 JRGQ s]ERyQ Zd yBVCUNKNF ’0#0?– ’ ? jQN rc

RVwPN JRGQ UBBCNz yBVCUNKNF BO fq0]s]ERyQ]Zd – pBBVNz RVwPNF BO yBVCUNKNF yREyUNz R© ’ ? wEN

R©zRywGNz R© ’nWY?– ’n? FNG BO RVwPNF JRGQ ©B fq0 xBH©z ’OEwVN 0? w©z ©B©]UBBCNz yBVCUNKNF

JRGQ B©N fq0 xBH©z ’OEwVN 1? w©z GJB fq0 xBH©z ’OEwVN 2?– ’Y? FNG BO GQENN UBBCNz yBVCUNKNF

JRGQ zROONEN©G FRMNF BO UBBCF–



uAG– v– cBU– iyR– 1/13W 14W 40~4 ~ BO 02

SwxkN 0– jQN LRNUz BO fq0-Zd yBVCUNKNF OBEVNz B© s]ERyQ w©z ©B©]s]ERyQ FHxFGEwGNF–

iHxFsEwsN d : 4//
fD0-pd YBVCkNK

’dBAflbBBCNM YBVCkNKNF(
fD0-pd YBVCkNK

’YBVCkNKNF vRsg bBBCF(

s ERyQ]Zd oRNUz @;fl– 20; 11;
dB©]s ERyQ Zd oRNUz @;fl– 04; ~;

iRVRUwE NKCNERVN©GF JNEN CNEOBEVNz OBE GQN yB©GEBU Zd FHxFGEwGN yB©GwR©R©P ©B

s]ERyQ FNDHN©yNF– jQN rc RVwPNF wEN FQBJ© R© rRPHEN 2 – iRVRUwE GB GQN s]ERyQ Zd

FHxFGEwGNW GQENN zROONEN©G VBECQBUBPRNF JNEN BxFNEINz JRGQ FNUNyGNz MBBVNz RVwPNF FQBJ©

R© rRPHEN 2XWY– jQNFN wEN OENN Zd ’rRPHEN 2X’0??W Zd JRGQ xERPQG ONwGHENF ’rRPHEN 2X’1W2??W

w©z UBBCNz yBVCUNKNF ’rRPHEN 2Y’0-2??– jQN BINEwUU LRNUz BO yBVCUNKNF RF 08;W JRGQ GQN

LRNUz BO UBBCNz yBVCUNKNF xNR©P ~; ’jwxUN 0?–

rRPHEN 2– rc RVwPN BO yBVCUNKNF BO fq0 JRGQ ©B©]s]ERyQ Zd yBVCUNKNF ’yB©GEBU FHxFGEwGN?–

’ ? GLCRywU rc Fyw© JRGQ 2 ± 2 R© FRMN– FQBJF GQN rc RVwPN JRGQ UBBCNz yBVCUNKNF BO fq0-

©B©]s ERyQ]Zd – ’n? w©z ’Y? FQBJ w ONJ NKwVCUNF BO yBVCUNKNF JRGQ UR©NwE VBECQBUBPL w©z UBBCNz

Zd yBVCUNKNFW ENFCNyGRINUL–

1–2– rc pwGw AwULFRF9 fBFRGRBARAP BO fD0 BA pd

sRIN© GQN ENUwGRIN FLVVNGEL R© GQN CBFRGRB© BO s]ERyQ FNPVN©GF B© GQN Zd W ENUwGRIN

GB GQN Zd N©zF ’012-0~~ xC w©z 450-472 xC?W JN VwCCNz GQN CBFRGRB©F BO fq0 B© GQN

s]ERyQ Zd xL VNwFHER©P GQN UN©PGQ BO GQN zRFGw©yN xNGJNN© GQN xERPQG ONwGHENF w©z yUBFNFG

Zd N©z ’rRPHEN ~ ?– jQN VNwFHENVN©GF JNEN VwzN OBE 2// yBVCUNKNF w©z GQN ENFHUGF

wEN FQBJ© wF w QRFGBPEwV R© rRPHEN ~X– sENN© INEGRywU UR©NF R©zRywGN CBFRGRB©F BO GQN s]ERyQ

VBGROF R© GQN Zd VBUNyHUN– fBFRGRB©F BO fq0 JRGQR© GQN Ew©PN BO GQN PENN© UR©NF wEN

yB©FRzNENz wF FCNyR+y R©GNEwyGRB©F BO fq0 JRGQ Zd –

FRVRUwE w©wULFRF JwF ywEERNz BHG OBE yBVCUNKNF BO fq0 JRGQ GQN yB©GEBU Zd

FHxFGEwGN– jQN QRFGBPEwV BO GQN fq0 CBFRGRB© VNwFHENz OEBV GQN N©z BO GQN Zd VBUNyHUN

RF FQBJ© R© rRPHEN i~ –
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APE1 positioning on G-rich DNA

rRPHEN 3– cwCCR©P BO GQN fq0 CBFRGRB©F B© GQN s]ERyQ]Zd FHxFGEwGN– ’ ? rc RVwPN BO fq0-s

ERyQ]Zd yBVCUNK– jQN zBGGNz UR©N RUUHFGEwGNF GQN yB©GBHE UN©PGQ BO GQN FQBEG wEV VNwFHENz OEBV

GQN Zd N©z GB GQN yN©GNE BO GQN CEBGNR©– ’n? jQN QRFGBPEwV BO fq0 VwCCR©P CNEOBEVNz BINE

2// VBUNyHUNF– lNEGRywU PENN© UR©NF yBEENFCB©z GB GQN Ew©PN BO zRFGw©yNF OEBV xBGQ Zd N©zF GB

s]ERyQ VBGROFW JQRyQ R©yUHzNF GQN 11 xC FRMN BO GQN VBGROF– bBywGRB©F BO fq0 JRGQR© GQN 81-045 xC

Ew©PN yBEENFCB©z GB GQN FCNyR+y xR©zR©P BO GQN CEBGNR©–

1–3– rc pwGw AwULFRF9 iRMNF BO pd bBBCF

rBE UBBCNz fq0-Zd yBVCUNKNFW GJB CwEwVNGNEF JNEN VNwFHENz# GQN UBBC FRMNF

w©z GQN UN©PGQF BO GQN ,w©TF– jQN ENFHUGF wEN wFFNVxUNz R© rRPHEN 4– jQN UBBC FRMNF wEN

FQBJ© R© rRPHEN 4 w©z QwIN w ©wEEBJ zRFGERxHGRB© wEBH©z ~0/ xC JRGQ w FCENwz xNGJNN©

î24/ xC w©z î~4/ xCW JQRyQW JQN© GwTR©P R©GB wyyBH©G GQN 11 xC FRMN BO GQN s]ERyQ VBGROFW

yBEENFCB©zF GB GQN wFFNVxUL BO yBVCUNKNF xNGJNN© GQN s]ERyQ FRGNF– ZwGw xNLB©z GQRF FRMN

yBEENFCB©z GB GQN OBEVwGRB© BO ©B©]FCNyR+y UBBCF–

jQN ENFHUGF OBE VNwFHENVN©GF BO FQBEG w©z UB©P ,w©TF wEN FQBJ© R© rRPHEN 4YWZW

ENFCNyGRINUL– jQN FQBEG ,w©T UN©PGQ zRFGERxHGRB© RF ©wEEBJ w©z FCw©F BINE GQN Ew©PN BO

5/-04/ xCW JQRyQW zHN GB GQN 11 xC UN©PGQ BO GQN s]ERyQ FRGNFW yBINEF GQN NKCNyGNz CBFRGRB©

OBE xR©zR©P fq0 GB B©N BE GQN BGQNE s]ERyQ FRGNF– e© GQN BGQNE Qw©zW GQN zRFGERxHGRB© BO GQN

UN©PGQF BO GQN UB©P wEV RF xEBwz– u© wzzRGRB© GB GQN Ew©PN yBEENFCB©zR©P GB fq0 xR©zR©P

GB B©N BE GQN BGQNE s]ERyQ FRGNF ’INEGRywU UR©NF?W NIN©GF yBEENFCB©zR©P GB GQN wFFNVxUL BO

UBBCF JRGQ fq0 xR©zR©P GB ©B©]FCNyR+y FRGNF wEN wUFB CENFN©G–

jQN LRNUz BO UBBCNz yBVCUNKNF OBE GQN yB©GEBU Zd FHxFGEwGN JwF ~;W JQRyQ RF

î0.5 yBVCwENz GB yBVCUNKNF wFFNVxUNz B© w s]ERyQ Zd FHxFGEwGN ’FNN jwxUN 0?– jQN

yB©GEBU FHxFGEwGN=F UBBC FRMNF JNEN w©wULMNzW w©z GQN zwGw wEN FQBJ© R© rRPHEN i~X– jQN

zRFGERxHGRB© JwF xEBwz w©z ,wGW JRGQ ©B CENONEN©GRwU UBBC FRMN RzN©GR+wxUNW R©zRywGRIN BO

w Ew©zBV zRFGERxHGRB©W JQRyQ RF yBEEBxBEwGNz xL FRVHUwGNz zRFGERxHGRB© OBE ©B©]FCNyR+y

UBBCR©P ’rRPHEN i4?–
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rRPHEN 4– bBBCNz yBVCUNKNF OBEVNz xL fq0 B© GQN s]ERyQ Zd FHxFGEwGN– ’ ? jQN QRFGBPEwV OBE

GQN UBBC FRMNF BxGwR©Nz OBE 1// UBBCNz yBVCUNKNF– lNEGRywU PENN© UR©NF R©zRywGN GQN FRMNF BO UBBCF

OBEVNz xL xERzPR©P BO GJB s]ERyQ VBGROFW JQRyQ R©yUHzNF GQNRE FRMNF– ’n? rc RVwPN FQBJR©P GQN

UBBCNz yBVCUNK– jQN UBBC RF R©zRywGNz HFR©P w zBGGNz UR©N– ’Y? jQN QRFGBPEwV BO GQN UN©PGQF BO GQN

UB©P wEVF– ’p? jQN QRFGBPEwV BO GQN UN©PGQF BO FQBEG wEVF–

1–4– bBBCNz iGEHyGHENF EN rBEVNz xL cBABVNERy fD0

rc ywCGHENF GQN 2Z FQwCN BO VBUNyHUNF w©z wUUBJF NIwUHwGRB© BO GQNRE FRMNF– mN

HFNz GQN QNRPQG w©z IBUHVN VNwFHENVN©GF GB NFGRVwGN GQN VBUNyHUwE JNRPQGF BO CEBGNR©F

yBVCUNKNz JRGQ Zd @20W21fl– jQRF R©OBEVwGRB© yUwER+NF JQNGQNE fq0 VB©BVNEFW zRVNEFW

BE UwEPNE BURPBVNEF wEN ENFCB©FRxUN OBE wFFNVxUR©P UBBCF– jQN GJB zROONEN©G CwGQJwLF

RVCBFN yNEGwR© yB©zRGRB©F: R© GQN ywFN BO GQN zRVNERy FGBRyQRBVNGEL R© GQN UBBCNz yBVCUNKNFW

NwyQ VB©BVNE FQBHUz xR©z GB Zd +EFGW w©z GQN© GQN UBBC RF OBEVNz IRw CEBGNR©-CEBGNR©

R©GNEwyGRB©F– uO GQN VB©BVNERy fq0 VwTNF UBBCFW GQN CEBGNR© FQBHUz QwIN GJB Zd

xR©zR©P FRGNF–

rREFGW JN VNwFHENz GQN fq0 CEBGNR© QNRPQG R© ©B©]UBBCNz yBVCUNKNF JRGQ Zd B©

GQN s]ERyQ FHxFGEwGN ’rRPHEN 5 ? w©z BxGwR©Nz GQN QNRPQG QRFGBPEwV ’rRPHEN 5X?W JQRyQ

wCCEBKRVwGNz JRGQ w swHFFRw© FQBJF w CNwT wG 0–1 /–1 ©V– jQN yBEENFCB©zR©P IBUHVN BO

GQN CEBGNR© zRFCUwLNz w swHFFRw© zRFGERxHGRB©JRGQ wVNw© IwUHN BO 014 ~4 ©V2 ’rRPHEN 5Y?–

dNKGW JN VNwFHENz GQN FwVN CwEwVNGNEF OBE fq0 R© UBBCNz yBVCUNKNF ’rRPHEN 5Z?– jQN

QNRPQG QRFGBPEwV OBE GQN CEBGNR© R© UBBCNz yBVCUNKNF JwF wCCEBKRVwGNz JRGQ w swHFFRw©

zRFGERxHGRB© w©z LRNUzNz w VNw© IwUHN BO 0–0 /–02 ©V ’rRPHEN 5q?– iRVRUwEULW GQN IBUHVN

BO GQN CEBGNR© zRFCUwLNz w swHFFRw© zRFGERxHGRB© yN©GNENz wEBH©z 02/ 40 ©V2 ’rRPHEN 5r?–

F w yB©GEBUW JN VNwFHENz GQN QNRPQG w©z IBUHVN BO GQN fq0 CEBGNR© R© yBVCUNKNF

JRGQ GQN yB©GEBU Zd FHxFGEwGN– jQN QNRPQG BO GQN CEBGNR© R© GQRF yBVCUNK FQBJNz w

swHFFRw© zRFGERxHGRB© JRGQ w VNw© IwUHN BO GQN QNRPQG BO 0–0 /–02 ©VW wF FQBJ© R©

rRPHEN 6 – jQN IBUHVN BO GQN CEBGNR© NKQRxRGNz w swHFFRw© zRFGERxHGRB© yN©GNENz wEBH©z

00~ 08 ©V2 ’rRPHEN 6X?– jQN QNRPQG w©z IBUHVN BO GQN fq0 CEBGNR© R© UBBCNz yBVCUNKNF

JRGQ GQN yB©GEBU Zd CEBzHyNz IwUHNF 0–/6 /–01 ©V w©z 006 0~ ©V2 ’rRPHEN 6YWZ?W

JQRyQ wEN R©zRFGR©PHRFQwxUN OEBV GQBFN BxGwR©Nz OBE GQN s]ERyQ Zd FHxFGEwGN–
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rRPHEN 5– jQN QNRPQG w©z IBUHVN w©wULFRF BO GQN fq0 B© s]ERyQ Zd JRGQ GQN ©B©]UBBCNz w©z

UBBCNz yBVCUNKNF– ’ ? rc RVwPN BO GQN fq0 CEBGNR© CBFRGRB©Nz B© UR©NwE Zd – YREyUN QRPQURPQGF

GQN fq0 CEBGNR©W JQRUN zBGGNz UR©N RUUHFGEwGNF GQN FQBEG Zd ,w©T– ’n? tRFGBPEwVF OBE QNRPQG IwUHNF

BO GQN fq0 CEBGNR© wCCEBKRVwGNz JRGQ w swHFFRw© zRFGERxHGRB© ’0–1 /–1/ ©V?– ’Y? jQN QRFGBPEwV BO

GQN IBUHVN VNwFHENVN©GF zwGw wCCEBKRVwGNz JRGQ w swHFFRw© zRFGERxHGRB© ’014 ~4 ©V2?– ’p? rc

RVwPN BO UBBCNz yBVCUNKNF BO fq0 CEBGNR© ’yREyUNz?– ’D? jQN QRFGBPEwV OBE GQN CEBGNR© QNRPQG

wCCEBKRVwGNz JRGQ w swHFFRw© zRFGERxHGRB© ’0–0 /–02 ©V?– ’r? jQN QRFGBPEwV OBE GQN CEBGNR© IBUHVN

wCCEBKRVwGNz JRGQ w swHFFRw© zRFGERxHGRB© ’02/ 40 ©V2?–

rRPHEN 6– tNRPQG w©z IBUHVN VNwFHENVN©GF OBE yBVCUNKNF BO GQN fq0 B© yB©GEBU Zd FHxFGEwGN

JRGQ ©B©]UBBCNz w©z UBBCNz yBVCUNKNF– ’ ? w©z ’n? wEN GQN QRFGBPEwVF OBE GQN CEBGNR© QNRPQGF w©z

IBUHVNW ENFCNyGRINULW OBE ©B©]UBBCNz yBVCUNKNF– ’Y? w©z ’p? wEN GQN QRFGBPEwVF OBE GQN QNRPQG w©z

IBUHVN BO fq0W ENFCNyGRINUL– qwyQ QRFGBPEwV RF wCCEBKRVwGNz xL FR©PUN swHFFRw©F JRGQ CwEwVNGNEF

R©zRywGNz R© GQN CUBGF–
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tNRPQG VNwFHENVN©GF BO OENN fq0 CEBzHyNz GQN IwUHN /–42 /–0~ ©V ’rRPHEN 7X?W

JQRyQW yBVxR©Nz JRGQ GQN Zd QNRPQG î/–4 ©VW CEBzHyNF GQN QNRPQG IwUHN î0–0 ©V

’rRPHEN 7Y? OBE GQN CEBGNR© xBH©z GB Zd – jQRF IwUHN RF yUBFN GB GQN QNRPQG IwUHNF VNwFHENz

OBE CEBGNR© xBH©z GB Zd W FHPPNFGR©P GQwG CEBGNR© xR©zR©P GB Zd RF ©BG wyyBVCw©RNz xL

RGF BURPBVNERMwGRB©–

0.53 +/-0.14nm

60 +/-18nm3

rRPHEN 7– tNRPQG w©z IBUHVN VNwFHENVN©GF BO GQN OENN fq0 CEBGNR©– ’ ? rc RVwPNF BO GQN OENN

CEBGNR© JRGQ wzzNz Zd wF w ENONEN©yN– ’nWY? wEN GQN QRFGBPEwVF OBE GQN QNRPQG w©z IBUHVN IwUHNF

xHRUG OBE 0// VNwFHENVN©GF– jQN QRFGBPEwVF wEN wCCEBKRVwGNz JRGQ swHFFRw©F JRGQ CwEwVNGNEF

R©zRywGNz R© GQN CUBGF–

jQNFN +©zR©PF FHPPNFG GQwG GQN VB©BVNERy OBEV BE FR©PUN fq0 RF R©IBUINz R© xERzPR©P

GJB zRFGw©G FRGNFW FHPPNFGR©P GQwG fq0 QwF GJB Zd xR©zR©P FNPVN©GF w©z xBGQ wEN

R©IBUINz R© GQN Zd UBBCR©P–

2– pRFyHFFRBA

rc FGHzRNF yUwER+Nz FNINEwU ©BINU ONwGHENF R©IBUINz R© GQN R©GNEwyGRB© BO fq0 JRGQ

Zd –

jQN xR©zR©P BO fq0 GB GQN s]ERyQ VBGROF JwF CENIRBHFUL FQBJ© HFR©P IwERBHF R©zRENyG

FGHzRNF: QNENW IRFHwURMwGRB© JRGQ rc zRENyGUL NIwUHwGNz GQN FCNyR+yRGL BO fq0 xR©zR©P

GB s]ERyQ FNPVN©GF– u© wzzRGRB©W w©wULFRF BO rc zwGw ENINwUNz GQwG fq0 RF ywCwxUN BO

xR©zR©P GB ©B©]s Zd wF JNUUW JRGQ GQN LRNUz BO FHyQ yBVCUNKNF xNR©P wCCEBKRVwGNUL

GJB]OBUz UBJNE GQw© GQN OBEVwGRB© BO FCNyR+y fq0-s yBVCUNKNF ’rRPHEN i~?–

iGHzRNF QwIN FQBJ© GQwG DHwzEHCUNK OBEVwGRB© w©z FGwxRURGL yw© zNCN©z B© GQN RB©Ry

FCNyRNF CENFN©G @22-25fl– tNENR©W NKCNERVN©GF JNEN CNEOBEVNz R© GQN CENFN©yN BO a[ RB©FW

JQRyQ QwIN xNN© FQBJ© GB xN OwIBEwxUN OBE GQN OBEVwGRB© BO DHwzEHCUNK FGEHyGHENF @24-26fl–

tBJNINEW rc RVwPNF BO B©UL Zd ’rRPHEN 0? zNVB©FGEwGNz GQwG GQN s]ERyQ Zd VBUNyHUNF

wEN FVBBGQ w©z R©zRFGR©PHRFQwxUN OEBV GQN yB©GEBUW JRGQBHG s]ERyQ FNPVN©GFW R© yB©GEwFG GB

s DHwzEHCUNKNF EBHGR©NUL IRFHwURMNz JRGQ rc @27W28fl– dBGN GQwG R© IRGEB yBUBywURMwGRB©

FGHzRNF FQBJNz fq0 UBywURMwGRB© GB DHwzEHCUNK FRGNF @0W1fl– jQNFN FGHzRNF UNwz GQN wHGQBEF

GB QLCBGQNFRMN GQwGW R© yNUUFW RG RF ©BG GQN s]ERyQ zFZd FNDHN©yN CNE FN xHG GQN OBEVwGRB©

BO DHwzEHCUNK Zd FNyB©zwEL FGEHyGHEN GQwG ENyEHRGF fq0 GB GQN CEBVBGNE-N©Qw©yNE

ENPRB©F GB ENPHUwGN ENCwRE w©z GEw©FyERCGRB©– tBJNINEW FGHzRNF R© GQRF CwCNE zNVB©FGEwGN

GQwG ©B DHwzEHCUNKNF wEN OBEVNz FGwxUL R© GQN s]ERyQ Zd FHxFGEwGN– G GQN FwVN GRVNW

RG QwF xNN© ENCBEGNz GQwG fq0 FGwxRURMNF DHwzEHCUNK FGEHyGHENF @0fl– uG RF ©BG CBFFRxUN GB

zNGNyG Zd VBECQBUBPL JRGQ fq0 xBH©z GB GQN s]ERyQ FNPVN©GW wF GQN CEBGNR© JRUU yBINE

GQN xBH©z Zd FNPVN©G– tBJNINEW w yQw©PN R© Zd VBECQBUBPL FQBHUz GEw©FUwGN GB w

yQw©PN R© CEBGNR©-Zd yBVCUNK QNRPQG w©z IBUHVN– dNRGQNE QNRPQG ©BE IBUHVN BO fq0

’rRPHENF 5 w©z 6?W xBH©z GB Zd BE CwEGRyRCwGR©P R© UBBC OBEVwGRB©W JNEN FRP©R+yw©GUL

zROONEN©G JQN© yBVCwER©P fq0 R©GNEwyGR©P JRGQ GQN s]ERyQ Zd yB©FGEHyG INEFHF GQN

yB©GEBU Zd yB©FGEHyG JRGQBHG s]ERyQ FNPVN©GF–
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bBBCR©P JwF w©BGQNE CHGwGRIN OH©yGRB© BO fq0 GQwG JN CEBIRzN NIRzN©yN OBE QNEN–

fq0 RF ywCwxUN BO xR©zR©P GJB FRGNF B© GQN FwVN Zd VBUNyHUNW UNwzR©P GB GQN OBEVwGRB©

BO UBBCNz Zd FGEHyGHENF– ©wULFRF BO rc zwGw FQBJNz GQwG UBBCF BO zROONEN©G FRMNF

wEN OBEVNzW w©z UBBCF yBEENFCB©zR©P GB GQN xERzPR©P BO GJB s]ERyQ FNPVN©GF JNEN wUFB

IRFHwURMNz– jQN LRNUz BO FHyQ s]FCNyR+y UBBCF RF yUBFN GB GQN LRNUz BO ©B©]FCNyR+y UBBCFW

JQRyQ RF R© UR©N JRGQ GQN +©zR©PF ENPwEzR©P GQN xR©zR©P BO fq0 GB s]ERyQ w©z ©B©]FCNyR+y

UR©NwE Zd – tBJNINEW wzzRGRB©wU DHw©GRGwGRIN w©wULFRF BO UBBCNz yBVCUNKNF ENINwUNz w©

R©GNENFGR©P wFFNVxUL ONwGHEN– F zNVB©FGEwGNz R© rRPHEN 4W UBBCNz yBVCUNKNF R© GQN IwFG

VwSBERGL BO ywFNF QwIN FQBEG ,w©TF JRGQ GQN UN©PGQ yBEENFCB©zR©P GB GQN CBFRGRB© BO s]ERyQ

FRGNF– u© BGQNE JBEzFW fq0 R© GQN UBBCF xR©zF GB B©N s]ERyQ FRGN w©z B©N BGQNE FRGNW JQRyQ

yw© xN w©BGQNE s]ERyQ FRGN BE w©L ©B©]s]ERyQ FNPVN©G–

jQN rc RVwPNF wUUBJNz HF GB NUHyRzwGN GQN fq0 FGBRyQRBVNGEL R© GQN UBBCNz

yBVCUNKNF– mN zNGNEVR©Nz GQN FGBRyQRBVNGEL BO fq0 R© UBBCNz yBVCUNKNF xL CNEOBEVR©P

VNwFHENVN©GF BO GQN CEBGNR© FRMNF– jQN zwGw FQBJ© R© rRPHENF 1-~ zNVB©FGEwGN GQwG UBBCNz

yBVCUNKNF wEN OBEVNz xL VB©BVNERy fq0 EwGQNE GQw© RGF zRVNE– fq0 VHUGRVNEF JNEN

NKCNyGNz xwFNz B© CENIRBHF FGHzRNF xL aUwzBIw NG wU–W JQRyQ FQBJ GQwG fq0 VHUGRVNEF

wEN R©GNPEwU OBE GQNRE OH©yGRB© R© GQN xwFN NKyRFRB© ENCwRE CEByNFF @~/fl– XERzPR©P BO GJB Zd

xR©zR©P FRGNF RF CBFFRxUN RO GQN CEBGNR©F QwIN VHUGRCUN Zd xR©zR©P FRGNF @2/fl– jQN xR©zR©P

BO GJB Zd FNPVN©GF xL GQN VB©BVNERy fq0 FHPPNFGF GQN CEBGNR© QwF GJB xR©zR©P FRGNF–

F JN zRFyHFFNz wxBINW UBBCNz yBVCUNKNF B© GQN s]ERyQ Zd FHxFGEwGN wUVBFG wUJwLF

QwIN fq0 xBH©z GB B©N s]ERyQ FNPVN©G– jQRF +©zR©P UNwzF GB GQN QLCBGQNFRF GQwG B©N

Zd xR©zR©P FRGN BO fq0 QwF w FGEB©P FCNyR+yRGL GB s]ERyQ FNDHN©yNFW w©z GQN BGQNE FRGN RF

VBEN CEBVRFyHBHF–

mN ENyN©GUL CEBCBFNz GQN VBzNU OBE GQN FRGN FNwEyQ CEByNFF zHER©P Zd UBBCR©P xwFNz

B© FGHzRNF BO GQN QRPQUL FNDHN©yN]FCNyR+y ENFGERyGRB© N©MLVN i+u @18fl– yyBEzR©P GB GQRF

VBzNUW zHER©P GQN FNwEyQ CEByNFFW GQN CEBGNR© R©RGRwUUL xR©zF GB w FCNyR+y FRGNW PEwxF w©L

©B©]FCNyR+y FRGNW w©z GQENwzF Zd R© FNwEyQ BO w©BGQNE FCNyR+y FRGN– u© GQN OEwVNJBET BO

GQRF VBzNUW JN QLCBGQNFRMN GQwG fq0 xR©zF GB GQN s]ERyQ ENPRB© B© Zd wG RGF FCNyR+y FRGN

w©z FNwEyQNF Zd xL HFR©P RGF UNFF FCNyR+y FRGN– dBGN GQwG FHyQ w VNyQw©RFV QwF ENyN©GUL

xNN© CEBCBFNz OBE GQN Zd UBBCR©P OBE yBQNFR© @~0fl– fq0]VNzRwGNz Zd UBBCR©P OBE

xER©PR©P GJB zRFGw©G FRGNF GBPNGQNE VwL OwyRURGwGN zwVwPN FNwEyQ R© GQN GEw©FyERCGRB©wU

ENPHUwGBEL ENPRB©FW yBBEzR©wGR©P ENCwRE w©z UB©P]Ew©PN CEBVBGNE-N©Qw©yNE R©GNEwyGRB© OBE

ENCwRE w©z GEw©FyERCGRB©–

3– cwsNERwkF wAM cNsgBMF

3–0– fD0mfEBGNRA

jQN OHUU]UN©PGQ fq0 yBzR©P FNDHN©yN JwF R©FNEGNz R© GQN Cqj04x INyGBE ’dBIwPN©W

cwzRFB©W muW ki ? wG dzNu.nQB u FRGNF OBE NKCENFFRB© BO fq0 R© GQN D– yBUR hBFNGGw

1 FGEwR© ’dBIwPN©?– jQN Zd FNDHN©yN BO GQN fq0 JwF yB©+EVNz xL GQN kdcY PN©BVRy

yBEN– fq0 CEBGNR© JwF CHER+Nz wF CENIRBHFUL zNFyERxNz @~1fl JRGQ FURPQG VBzR+ywGRB©F–

OGNE GEw©FOBEVR©P JRGQ GQN Cqj04x]xwFNz fq0 NKCENFFRB© CUwFVRzW D– yBURJNEN PEBJ©

GB /–5 eZ wG 5// ©V– fq0 NKCENFFRB© JwF GQN© R©zHyNz JRGQ /–4 Vc RFBCEBCLU]β]Z]

GQRBPwUwyGBCLEw©BFRzN ’ufjs? wG 07 ◦Y OBE 05 Q– jQN yNUUF JNEN GQN© FHFCN©zNz R© w

xHOONE yB©GwR©R©P 1/ Vc jERF ’Ct 7–/? w©z /–4 c dwYUW FB©RywGNzW w©z yN©GEROHPNz– jQN

FHCNE©wGw©G JwF UBwzNz B©GB GQN dR]dj ’gRwPN©W sNEVw©GBJ©W cZW ki ? yBUHV© ’2 Vb?W

EH©W w©z GQN© NUHGNz JRGQ xHOONE yB©GwR©R©P 1// Vc RVRzwMBUN– jQN NUHwGN JwF zRwULMNz

wPwR©FG 1/ Vc jERF]YU ’Ct 7–/?W 0// Vc dwYUW 0 Vc qZj W 0 Vc zRGQRBGQENRGBU ’Zjj?W

w©z 0/; PULyNEBU– jQN CBUL tRF]GwP R© GQN CEBGNR© JwF yUNwINz xL BINE©RPQG R©yHxwGRB© wG

~ ◦Y JRGQ GQEBVxR©– jQN fq0 JwF +©wUUL CHER+Nz xL rfbY HFR©P w© if]iNCQwEBFN yBUHV©
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